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PROTEIN TYROSINE KINASE INHIBITORS
5
Field of the Invention
10 The present invention relates to benzothiazoles and salts thereof,

15

20

30

to methods of using such compounds in treating protein tyrosine kinase-

associated disorders such as immunologic disorders, and to
pharmaceutical compositions containing such compounds.

. Background of the Invention

Protein tyrosine kinases (PTKs) are enzymes which, in conjuction
with ATP as a substrate, phosphorylate tyrosine residues in peptides
and proteins. These enzymes are key elements in the regulation of cell
signaling including cell proliferation and cell differentiation. PTKs
comprise, inter alia, receptor tyrosine kinases (RPTKs), including
members of the epidermal growth factor kinase family (e.g., HER1 and
HER?2), platelet derived growth factor (PDGF), and kinases that play a
role in angiogenesis (Tie-2 and KDR); and, in addition, non-receptor
tyrosine kinases, including members of the Syk, JAK and Src (e.g. src,
fyn, lyn, Lck and blk) families (see Bolen, J.B., Rowley, R.B., Spana, C.,
and Tsygankov, A.Y., “The src family of tyrosine protein kinases in
hemopoietic signal transduction”, FASEB J., 6, 3403-3409 (1992); Ullrich,
A. and Schlessinger, J., “Signal transduction by receptors with tyrosine
kinase activity”, Cell, 61, 203-212 (1990); and Ihle, J.N., “The Janus
protein tyrosine kinases in hematopoetic cytokine signaling”, Sem.
Immunol., 7, 247-254 (1995)).

Enhanced activity of PTKs has been implicated in a variety of
malignant and nonmalignant proliferative diseases. In addition, PTKs
play a central role in the regulation of cells of the immune system. PTK
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inhibitors can thus impact a wide variety of oncologic and immunologic
disorders. Such disorders may be ameliorated by selective inhibition of a
certain receptor or non-receptor PTK, such as Lck, or due to the
homology among PTK classes, by inhibition of more than one PTK by an
inhibitor. "

A PTK of particular interest is Lck which is found in T cells where
it is involved in phosphorylating key protein substrates. It is required for
productive antigen receptor signaling and cell activation. In the absence
of Lck activity, the T cell receptor (TCR) zeta chain is not phosphorylated,
the kinase ZAP-70 is not activated, and Ca®* mobilization essential for T
cell activation does not occur (see Weiss, A. and Littman, D.R., “Signal
transduction by lymphocyte anﬁgen receptors”, Cell, 76, 263-274 (1994);
Iwashima, M., Irving, B.A., van Oers, N.S.C., Chan, A.C., and Weiss,

A., “Sequential interactions of the TCR with two distinct cytoplasmic

tyrosine kinases”, Science, 263, 1136-1139 (1994); and Chan, A.C., Dalton,
M., Johnson, R., Kong, G., Wang, T., Thoma, R., and Kurosaki, T.,
“Activation of ZAP-70 kinase activity by phosphorylation of tyrosine 493 is
required for lymphocyte éntigen receptor function”, EMBO J., 14, 2499-
2508 (1995)). Inhibitors of Lek are thus useful in the treatment of T-cell
mediated disorders such as chronic diseases with an important T cell
component, for example rheumatoid arthritis, multiple sclerosis and
lupus, as well as acute diseases where T cells are known to play an
essential role, for example acute transplant rejection and delayed-type
hypersensitivity (DTH) reactions. .
Summary of the Fnvention

The present invention provides benzothiazole compounds of the
following formula I and salts thereof, for use as protein tyrosine kinase
inhibitors: -
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X, and X, are each hydrogen, or together form -O or =S;
each R, is mdependently selected from:
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hydrogen or R,
where R, is a]kyl alkenyl alkynyl, cycloalkyl,
cycloalkylalkyl cycloalkenyl, cycloalkenylalkyl, aryl,
aralkyl heterocyclo or heterocycloalkyl, each of
which is unsubstituted or substituted with Z,, Z, and
one or more (preferably, one or two) groups Z;

) ‘OH or -ORG’

-SH or -SR;

-C(0)H, -C(O),R,, or -O- C(O),Rs, where qis 1 or 2;

-SO,H or -S(0) Res
halo;

cyeno;

mtro,

-ZNRR;;

_‘Z_4'N(R9)'Zs _ NRmRn;
‘Z_4‘N(R;z)‘.Z5‘Rs;
-P(O)(OR,),;

‘any two groups R, may together be alkylene or alkenylene

completing a 3- to 8-membered saturated or
‘unsaturated ring together w1th the carbon atoms to
which they are attached, w_h_ich ring'is unsubstituted
or substituted with Z,, Z, and Z,; or
any two groups R, may, together thh the carbons to which
they are attached, form a h_eterocycl,o' group, which
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group is unsubstituted or substituted with Z,, Z, and
Zz
‘R, and R, are each independently:
1) hydrogen or R;

5 - (2) -Z,-R;; or
@ -ZyNRR
R, and R;:

(1) are each independently hjdrt?geh or Rg; or
(2) together with the hitrogen atom to which they are attached
10 complete a 3- to 8-membered saturated or
| dnsatﬁrétéd heterocyclic ring which is unsubstituted
* or substituted with Z,, Z, and Z,, which heterocyclic
ring niay bptionally hav_e fused to it a benzene ring
_ itself unsuhstltuted or substituted with Z,, Z, and Z;
15 R, R.,R, Ry Ry and Ry;: T
1) are each independently hydrogen or R;
2 R, and R, may together be alkylene or alkenylene,
| completing a 3- to S-membefed saturated or
unsaturated 7ing with the nitrogen atom to which
20 they are attached, which ring is unsubstituted or
substituted with Z,, Z, and Z; or
3 any two of R,, R,, and R,; may together be alkylene or
alkenylene compleﬁng a 3- to 8-membered saturated
or unsaturated ring together with the nitrogen atoms
25 to which they are attached, which ring is
unsubstituted or subsﬁfﬁted with Z,, Z, and Z;

'Rn”is: _
@  cyano;
@  nitro;
3 (3 -NH;
(4)  -NHOalkyl;
&  -OH;

6) FNHOaryI;
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(7 -NHCOOalkyl;
8) -NHCOOaryl;
9 -NHSO,alkyl;
(10) -NHSO,aryl;

5 (1) aryl;
12 heteroaryl;
13 -Oalkyl; or

14) -Oaryl;
R,, is:
10 (D -NO,;

(2) -COOQalkyl; or
(3) -COOaryl;
Z,, Z, and Z, are each independently: _
1) hydrogen or Z,, where Z, is (i) alkyl, alkenyl, alkynyl,
15 cycloalkyl, cycloalkylalkyl, cycloalkenyl,
cycloalkenylalkyl, aryl, aralkyl, alkylaryl,
_cycloalkylaryl, heterocyclo, or heterocycloalkyl; (ii) a
group (i) which is itself substituted by one or more of
the same or different groups (i); or (iii) a group (i) or
20 (ii). which is substituted by one or more of the
following groups (2) to (16) of the definition of Z,, Z,
- and Zg; |
(20  -OHor-0Z;
3) -SH or -SZ,;

% @  -CO)H, -C(0),Z, or -0-C(0) Z;
5)  -SO.Hor -S(0),Z;
(6)  halo; |
¢)) cyano;
(8) nitro;
30 €)] -ZNZ,Z,;

(10) -Z+N(Z,)-Z;-NZ,Z,;
an Z-N(Z,p)-Zs-Z;
(12) -2+N(Z,))-Z;-H;
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0X0;

-0-C(0)-Zg; )

any two of Z,, Z,, and Z, may tdgether be alkylene or
alkenylene completing a .3'- to 8-membered saturated
or unsaturated ring together with the atoms to which
they are attached; or

any two of Z,, Z,, and Z; may together be -0-(CH,),-0O-;

Z, and Z; are each independently:

1) a single bond;

(2) - ~Zyy-S(0)g-Z1q-;

3) -Z,,-C(0)-Z,,-;

(4) -Z,-C(8)-Z,-;

5 21" 0-Zyy-;

(6) -Z4y-S-2yy;

D -24,-0-C(0)-Zyy-; or

(8 -Z,,-C(0)-0-Z,~;

Z,, 24 Zy and Z,:

1) are each independently hydrogen or Z;

(2 Z, and Z;, or Z, and Z,,, may together be alkylene or
alkenylene, completing a 3- to 8-membered saturated
or unsaturated ring together with the atoms to which
they are attached, which ring is unsubstituted or
substituted with Z,, Z, and Z,; or

3) Z, or Z,, together with Z,, may be alkylene or alkenylene

completing a 3- to 8-membered saturated or
unsaturated ring together with the nitrogen atoms to
which they are attached, which ring is unsubstituted
or substituted with Z,, Z, and Z,;

Z,, and Z,, are each independently:

o)
2
(3)
@

a single bond,

' alkylene;

alkenylene; or
alkynylene;
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Ly is:
» a single bond;
@ ZySO,Zys .
@  ZuCOlyi
5 @  Z,C(S)Zy
®) “2y5°0-Zyy-;
©  ZySZyi
() -Z,-0-C(O)-Zyy;
®  -Z,,-C(0)-0-Z,y;
10 ©®  -C(NR,)-;
(10)  -C(CHR,,); or
an  -CCRy,)-.

15  Detailed Description of the Invention
The following are definitions of terms used in this specification.
The initial definition provided for a group or term herein applies to that
group or term throughout the present specification, individually or as
part of another group, unless otherwise indicated.

20 The terms "alk" or "alkyl" refer to straight or branched chain
hydrocarbon groups having 1 to 12 carbon atoms, preferably 1 to 8 carbon
atoms. The expression "lower alkyl" refers to alkyl groups of 1 to 4
carbon atoms. ' '

" The term "alkenyl" refers to straight or branched chain

25 hydrocarbon groups of 2 to 10, preferably 2 to 4, carbon atoms having at
least one double bond. 'Where_ an alkenyl group is bonded to a nitrogen
atom, it is preferred that such group not be bonded directly through a
carbon bearing a double bond. '

The term "alkynyl" refers to straight or branched chain
30 hydrocarbon groups of 2 to 10, preferably 2 to 4, carbon atoms having at
' least one triple bond. Where an alkynyl group is bonded to a nitrogen
atom, it is preferred that such group not be bonded directly through a
carbon bearing a triple bond. '
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The term "alkylene" refers to a straight chain bridge of 1 to 5
carbon atoms connected by single bonds (e.g., (CH2)x- wherein x is 1 to
5), which may be substituted with 1 to 3 lower alkyl groups.

The term "alkenylene" refers to a straight chain bridge of 2 to 5
carbon atoms having one or two double bonds that is connected by single
bonds and may be substituted with 1 to 3 lower alkyl groups. Exemplary
alkenylene groups are -CH=CH-CH=CH-, -CH2-CH=CH-, '
-CH2-CH=CH-CHz2-, -C(CH3)2CH=CH- and -CH(02H5)-CH=CH-.

The term "ia_lkynylene" refers to a traight chain bridge of 2 to 5
carbon atoms that has a triple bond therein, is connected by single
bonds, and may be substituted with 1 to 8 lower alkyl groups. Exemplary
alkynylene groups are -C=C-, -CH2-C=C-, -CH(CH3)-CSC- and
-C=C-CH(C2H5)CH2-.

The terms “ar” or "aryl" refer to phenyl, naphthyl and biphenyl.

The terms "cycloalkyl" ahd _"cyclbalkeny " refer to cyclic
hydrocarbon groups of 3 to 12 carbon atoms.

The terms "halogen" and "halo" refer to fluorine, chlorine,
bromine and iodine. - | _ |

The term “unsaturated ring” includes partially unsaturated and
aromatic rings. | _ _

~ The terms "heterocycle”, "heterocyclic” or "heterocyclo” refer to

fully saturated or unsaturated, including aromatic (“heteroaryl”) or
nonaromatic cyclic groups, for example, 4 to 7 membered monocyclic, 7
to 11 membered bicyclic, or 10 to 15 membered tricyclic ring systems,
which have at least one heteroatom in at least one carbon
atom-containing ring. Each ring of the heterocyclic group containing a
heteroatom may have 1, 2, 3 or 4 heteroatoms selected from nitrogen
atoms, oxygen atoms and/or sulfur atoms, where the nitrogen and
sulfur heteroatoms may optionally be oxidized and the nitrogen
heteroatoms may, optionally be quaternized. The heterocyclic group may
be attached at any héteroatom_ or carbon atom of the ring or ring system.

| Exemplary monocyclic heterocyclic groups include pyrrolidinyl,
pyrrolyl, pyrazolyl, oxetanyl, pyrazolinyl, imidazolyl, imidazolinyl,

-8-
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1midazohidinyl, 6Xazolyl, oxazﬁidinyl, isoxs;i%lixfyl, isoxazolyl, thiazolyl,
’chiac'iiaz,o'ly'lg thiazolidinyl, iéothiazolyl, isothiazolidinyl, furyl,
te.ﬁ'ghydlﬂ'pfuryl,. thienyl, oxadiazolyl, piperidinyl, piperazinyl,
2-oxopiperaziny1, 2-oxopiperidiny1, 2-oxopyrrolodinyl, 2-oxoazepinyl,
azepinyl, 4-piperidonyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl,
tetrahydropyranyl, morpholinyl, thiamorpholinyl, thiamorpholinyl
sulfoxide, thiamorpholiﬁyl sulfone, 1,3-dioxolane and .
tetrahydro__—l,l-d.ioxot}ﬁenyl, and the like. - -

o Exemplary bicyclic heterocyclic groups include indolyl,
benzothi_az,olyl,__benzoxazolyl, benzodioxolyl, benzothienyl, quinuclidinyl,
quinolilny_i; tetra-hydroisoquinolinyl, isoquinolinyl, benzimidazolyl,
benzopyranyl, indolizinyl, benzofuryl, chromonyl, coumarinyl,
benzopjrgnyl, cinnolinyl, quinoxalinyl, indazolyl, pyrrolopyridyl,
ﬁ;ropyridihyl (such as furo[2,3-cjpyridinyl, furo[3,2-b]pyridinyl] or
furol2,3-blpyridinyl), dihydroisoindolyl, dihydroquinazolinyl (such as

- 3,4-dihydro-4-oxo-quinazolinyl), tetrahydroquinolinyl and the like.

Ex_empla.ry tricyclic heterocyclic groups include carbazolyl,

beh_zidoly_l, Phenanthrolinyl, acridinyl, phenanthridinyl, xanthenyl and
- the like. :

o Where qis 1 or 2, “-C(0),H” denotes -C(0)-H or -C(0)-OH;
“C(O),R,” or “-C(0),Z,” denote, rgspectiv_eiy, -C(0)-R; or -C(0O)-OR,, or
-C(0)-Zg or —C(O)—OZG; “-0-C(O),Ry” or “-O-C(0),Z,” denote, respectively,
-0-C(0)-R, or -O-C(0)-OR,, or -0-C(0)-Z, or -0-C(0)-0OZ,; and “-S(O),R,” or
“-8(0),Z,” denote, respectively, -SO-R; or -SO,-R,, or -SO-Z; or -SO0,-Z,.
Compounds of the formula I may in some cases form salts which

_aré also within the scope of this invention. Reference to a compound of

the formula I herein is understood to include reference to salts thereof,
Linless otherwise indicated. The term "salt(s)", as employed herein,
denotes acidic and/or basic salts formed with inorganic and/or organic
a_.ci&s and.bases. _Zwitterions (internal or inner salts) are included
within the term “salt(s)” as used herein (and may be formed, for
example, where the R substituents comprise an acid moiety such as a
carboxyl group). 'Also included herein are quaternary ammonium salts
such as alkylammonium salts. Pharmaceutically acceptable (i.e., non-

-9.
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toxic, physiologically acceptable) salts are prefer:red although other
salts are useful, for example, in isolation or punﬁcatlon steps which
may be employed dunng preparation. Salts of the compounds of the
formula I may be formed, for example, by reacting a compound I with
an amount of acid or base, such as an equlvalent amount in a medium
such as one in which the salt preclp1tates or in an aqueous medium
followed by lyophxhzatxon ' a

.Exemplary acid addition salts include acetates (such as those
formed with acetic acid or trihaloacetic acid, for example, trifluoroacetic
acid), ad.tpates, alginates, ascorbates aspartates, benzoates,
benzenesulfonates, blsulfates, borates, butyrates, citrates, camphorates,
camphorsulfonates, cyclopentanepropzonates, dlgluconates,
dodecylsulfates, ethanesulfonates, fumarates, glucoheptanoates
glycerophosphates, hemlsulfates, heptanoates, hexanoates,
hydrochlorides, hydrobromides, hydromd;des :

' 2-hydroxyethanes1ﬂfonates, lactates, maleates, methanesulfonates,

2-naphthalenesulfonates, mcotmates, nitrates, oxalates, pectinates,
persulfates, 3-phenylpropionates, phosphates, pi¢rates, pivalates,
propionates, salicylates, succinates, sulfates (such as those formed with
sulfuric acid), sulfonates (such as those mentloned herem) tartrates,
thiocyanates, toluenesulfonates such as tosylates, undecanoates, and the
like. D | -
‘Exemplary basic salts (forimed, for example, where the R
substituents comprise an acidic moietjr such ‘as a carboxyl group)
include ammonium salts, alkali metal salts such as sodium, lithium,

‘and potassium salts, alkaline earth metal salts such as calcium and

magnesium salts, salts with otganic" bases (for example, organic
amines) such as benzathines, diéjclbhexylamines; hydrabamines,
Namethyl-D-glut:amiues,' N-methyl—D-glucamides, t-butyl amines, and
salts with amino acids such as arginine, lysine and the like. The basic
nitrogen-containing groups may be quaternized with ag'euts such as

lower alkyl halides (e.g. methyl, ethyl, propyl, and butyl chiorides,

bromides and iodides), dialkyl sulfates (e.g. dimethyl, diethyl, dibutyl,
and diamyl sulfates), long chain halides (é.g. decyl, lauryl, myristyl and

-10-
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stearyl chlorides, bromides -ani‘ifﬁiodides), aralkyl halides (e.g. benzyl and
phenethyl bromides), and others.

Prodrugs and solvates of the compounds of the invention are also
contemplated herein. The term "prodrug", as employed herein, denotes
a compound which, upon administration to a subject, undergoes
chemical conversion by metabolic or chemical processes to yield a
compound of the formula I, or a salt and/or solvate thereof. Solvates of
the compounds of formula I are preferably hydrates.

All stereoisomers of the present compounds, such as those which
may exist due to asymmetric carbons on the R substituents of the
compound of the formula I, including enantiomeric and diastereomeric
forms, are contemplated within the scope of this invention. Individual
stereoisomers of the compounds of the invention may, for example, be
substantially free of other isomers, or may be admixed, for example, as
racemates or with all other, or other selected, stereoisomers. The chiral
centers of the present invention can have the S or R configuration as
defined by the IUPAC 1974 Recommendations.

Throughout the specification, groups and substituents thereof are
chosen to provide stable moieties and compounds.

Preferred Compounds

Compounds of the formula I, and salts thereof, wherein one or
more, and especially all, of p, X,, X, R, R,, R;, R,, and R, are selected
from the following definitions, are preferred compounds of the present
invention:

pisOorl;

each R, is independently selected from hydrogen, halo, alkyl or

alkoxy;

X, and X, together form =0 or =S;

R, is hydrogen;

R, is selected from hydrogen, alkyl, -Z,-R, or -Z,;-NR,R;;

R, is hydrogen; and

R; is selected from aryl groups which are substituted with Z,, Z,

and one or more (such as one or two) groups Z,.

-11-
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Such compounds where the group -CO(I)(}Q)-N(IL)(RS) of formula I is
bonded at the 6-position of the benzothiazole core are particularly
preferred.

Methods of Preparation :

The compounds of the formula I may be prepared by methods
such as those illustrated in the_following Schemes A to C and I fo X.
Solvents, temperatures, pressures, and other reaction conditions may |
readily be selected by one of ordinary skill in the art. All documents cited
are incorporated herein by refei'gnce in their entirety. Starting
materials are commercially available or readily prepared by one of
ordinary skill in the art. _

Therefore, one of ordinary skill in the art, upon reading this
specification and the documents cited herein, is fully taught how to

make the compounds claimed herein. -
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Scheme A illustrates a general method for forming compound
Ia, which is a compound of the formula I where X, and X, together form
=0. As shown in Scheme A, a 2-amino substituted
benzothiazolecarboxyate ii may be prepared by reacting an appropriately
substituted aminobenzoate i with sodium or potassium thiocyanate and
bromine in an acidic solvent such as acetic acid (see U.S. Patent No.
5,496,816). R* is a carboxyl protecting group such as alkyl or arylalkyl.

Compound Ia where R, and R, are hydogen may be formed by
saponification of ii followed by reaction with amine iv by methods known
in the art. Alternatively, ii may be reacted with R,L. where L is a leaving
group such as halogen (for example, in equimolar portions), optionally
followed by reaction with R,L (for example, in equimolar portions) to
form jii. The compound iii may then be saponified and reacted with
amine iv to form Ia where R, and/or R, are other than hydrogen.

Methods for preparing preferred substituents on the
compounds I are illustrated in the following Schemes I to X.

-14-
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Scheme B illustrates a general method for forming compound
Ib, which is a compound of the formula I where X, and X, together form
=S. As shown in Scheme B, the compound of the formula Ia obtained in
Scheme A may be converted into the corresponding thioamide Ib using a

10 reagent such as Lawesson’s reagent (2,4-bis(4-methoxyphenyl)-1,3-

dithia—2,4_-diphdsphetane-2,4-disu1ﬁde (see Bull. Soc. Chim. Belg., 87, 223
(1978)). _ N o _

Methods for preparing preferred substituents on the
compounds I are illustrated in the following Schemes I to X.
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- Scheme C illustrates a general method for forming compound
Ic, which is a compound of the formula I where X, and X; are each
hydrogen. As shown in- Scheme C, the compound of the formula Ib
obtained in Scheme B may be converted into the correspondmg amine Ic
by reduction, for example, by reaction w1th_ Raney nickel.

Methods for preparing preferred substituents on the
compounds I are illustrated in the following Schemes I to X.
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As shown in Scheme I, carboxylate ii can be reacted with a
chloroformate or dicarbonate to form 1. Compound 1 can be treated with
a base such as sodium hydride, sodium/potassium
hexamethyldisilazide, or lithium diisopropylamide (LDA) and an
alkylating agent R,X where X is halogen and R, is preferably alkyl,
arylalkyl, or cycloé]kylalkyl, and then saponified with an aqueous base
such as potassium hydroxide to give 2. Compound 1 may, alternatively,
be simply saponified with an aquéous base such as potassium hydroxide
to give 3 where R, is hydrogen.

Acid 2 may be reacted with an amine jv using reaction
conditions well known in the art for peptide bond synthesis (see, for
example, Bodanszky and Bodanszky, The Practice of Peptide Chemistry,
Springer-Verlag, 1984; Bodanszky, Principles of Peptide Synthesis,
Springer-Verlag, 1984) to give the compound Id which a compound of the
formula I where X, and X, together form =0, R, is COOR,, and, since 2
is the starting material, R, is preferably alkyl, arylalkyl or
cycloalkylalkyl. For example, reagents which activate the carboxyl
group of 2 for reaction with the amine iv include bis-(2-0x0-3-
oxazolidinyl)-phosphinic chloride (BOP chloride), benzotriazol-1-yloxy-
tris-(dimethylamino)phoéphonium hexafluorophosphate (BOP reagent),
[O-(7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium] '
hexafluorophosphate (HATU), and carbodiimides such as
dicyclohexylcarbodiimide (DCC) or 3-ethyl-3’-
(dimethylamino)propylca.rbodjimjde (EDCI) either alone or in
combination with a hydroxybenztriazole. Alternatively, the activated
ester intermediate can be isolatea and then treated with the appropriate
amine ivin a nonprotic solvent such as tetrahydrofuran (THF) or

 dimethylformamide (DMF) in the presence of a base, for example, an

organic base such as sodium/potassium hexamethyldisilazide,
triethylamine, diisopropylethylamine or 1,8-diazabicyclo[5.4.0]undec-7-
ene (DBU), or an inorganic base such as sodium, potassium or cesium
carbonate or sodium or potassium hydride. Alternatively, the acid

‘'halide of 2 may be prepared, for example, by reaction with thionyl
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chloride or oxalyl ‘E:hloride, follgv;ed by subséﬁﬁent reaction with amine
iv to provide compound Id.

Similar reactions employed above for the conversion of 2to Id
may be used to convert 8 to Id where, in the .latter, R, is hydrogen.
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As shown in Scheme_lli_é_cid ;4_.wheré R, and R, are not hydrogen
and are selected such that the nitrogen to which they are attached is
non-basic, is reduced to the aldehyde 5 by methods well know in the art
(see March, Advanced Organic Chemistry, Wiley, 1985). For example,
the acid 4may be converted to its corresponding ester followed by
reduction with diisobutylaluminum hydride. Alternatively, the acid 4
may be reduced to the corresponding primary alcohol, for example, by
treatment with borane/THF, LiAlH,, or via reduction of a mixed
anhydride, followed by subsequent oxidatien to the aldehyde §using
Cr(VD) (e.g., pyridinium chlord(:hromate, “PCC”) or under Swern or
Moffatt conditions (e.g., (COCI),/dimethylsulfoxide). The starting acid 4
may be obtained, for example, by saponiﬁcétion of iii.

Reductive amination (see Hudlicky, Reductions in Organic
Chemistry, Wiley, 1984) of aldehyde § with amine jv in tlﬁe’presence ofa
reducing agent such as NaBH,CN, NaBH(OAc), (Ac = acetyl) or
hydrogen and a palladium catalyst produces the amine compound Ie,
which is a compound of the formula I where X, and X, are each
hydrogen and R, and R, are each not hydrogen.

-21-



WO 99/24035 . PCT/US98/23204

_ 7y
R --=-_é\c';oon-| R ST

L =Cl, Br, |, OMs, OTs, OTf

-922-



WO 99124035 _ PCT/US98/23204

10

As shown in Scheme III: reduction of the acid 4 to a primary
alcohol (for example, by treatment with borane/tetrahydrofuran, LiAlH,,
or via reduction of a mixed anhydride), followed by conversion by
methods well known in the art (see March, Advanced Organic
Chemistry, Wiley, 1985), provides 6 which contains a leaving group such
as a halide, tosylate (OTs), més’ylate (OMs) or triflate (OTf). The groups
R, and R, are selected such that the resulting nitrogen to which they are
attached is non-basic. Compound 6 can then be converted into
compound If, which is a compound of the formula I where X, and X, are
each hydrogen, by a displacemeht .reaction with amine jv, preferably

where amine iv is used in excess.
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Scheme IV illustrates friethods whick may be used for the
preparation of formula I coinpounds (that is, Ih, Li, Ij, Ik and I1) where
R, is any group as defined and R, is an acyl or thioacyl group, X, and X,
are not hydrogen, and R, is not a primary or secondary amine. The
starting compound Ig can be prepared by suitable methods described
herein. -

Amide Th can be prepared by treatment of amine compound Ig
with a carboxylic acid 7 in the presence of reagents which activate the
carboxyl group for reaction as described above, for example BOP reagent,
HATU, and carbodiimides such as DCC or EDCI either alone or in
combination with a hydroxybenztriazole. Alternatively, the acid halide 8
may be reacted with amine compound Ig in the presence of an acid
scavenger such as diisopropylethylamine. The corresponding thioamide
Ii can be prepared by the treatment of amide Ih (where X,,X, # O) with
Lawesson’s reagent as described above. _

Carbamate Ij can be prepared by treatment of amine compound Ig
with a chloroformate 9 or dicarbonate 10 in the presence of an acid
scavenger such as diisopropylethylamine.

The urea Ik may be prepared by treatment of amine compound Ig
with either: 1) a chloroformate 9, such as phenylchloroformate, followed
by reaction with an amine 1% 2) a carbamoyl chloride 12 in the presence
of an acid scavenger such as diisopropylethylamine; or 3) reaction with
an isocyanate 18a (where R, in Ik = H). The corresponding thiourea Il
may be prepared by treatment of amine compound Ig with a
thioisocyanate 13b.

R, is selected from those groups included in the definition of R,
such that the group -C(=A)-R, is an acyl or thioacyl group within the
definition of R;. R, and R, are selected from those groups included in the
definitions of R, and R,, such that the group -C(=A)-N(R,)R,) is an acyl
or thioacyl group within the definition of R,.
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Scheme V illustrates a xﬁéfhod which &an be used for the
preparation of In, which is a compound of the formula I where R, is any
group as defined other than acyl, and which is selected such that the
nitrogen to which it is attached is basic, R, is alkyl, cycloalkyl,

- cycloalkylalkyl, cycloalkenylalkyl, aralkyl, or saturated heterocycle, and

X, and X2 together are oxygen. The starting compounds Im and Io can
be prepared by suitable methods described herein.

As shown in Scheme V, amine compound Im is reacted with an
aldehyde or ketone 14 under reductive amination conditions described
above to give the amine In. Compound In may also be prepared by
treatment of an amino benzothiazole Io, where R, and R, are hydrogen,

- with t-butyl nitrite or sodium nitrite in the presence of a copper (I) halide

to give the halo-substituted benzothiazole 15, followed by displacement
with amine 16in the presence of a base such as sodium or potassium
hydride or the like (see Lee et al., J. Heterocyclic Chemistry, 22, 1621
(1985)). ' : :

‘R; and R, are independently selected from hydrogen, alkyl, aryl,

- eycloalkyl or cycloalkenyl, or together are alkylene or alkenylene

completing a 3- to 8-membered saturated or unsaturated ring, such that
the group -CH(R,XR,) is a group within the definition of R,.
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" Ra = any group as defined other thanacyl
Rs = aryl, heteroaryi
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~ As shown in Scheme VI, when R, is any group as defined other
than acyl, and is selected such that the nitrogen to which it is attached is
basic, R, is aryl or heteroaryl, and X, and X, are not hydrogen, amine
compound Ip may be reacted with a halophenyl or haloheteroaromatic
10 group 17in the presence of a palladium (0) catalyst (see J. Am. Chem.
Soc., 118, 7215 (1996)) to give amine Iq, where Iq is 2 compound of the
formula I having the particular substituents described in this Scheme.
_ The starting compound Ip can be prepared by suitable methods -
described herein.
15
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As shown in Scheme VII, when R, is any group as defined and R,
is a heteroaromatic group, amine compound Ir may be reacted with a 2-
halosubstituted heteroaromatic compound 17 where Q, together with
atoms to which is is bonded, forms a 5- or 6-membered_ monocyclic or 10-

10 to 12-membered bicyclic.héteroar_omatic groﬁp (such as forming 2-

chloropyridine or 2—ch10ropyrimidi’ne) to give the amine Is, where Is is a
compound of the formula I having the particular substituents described
in this Scheme. The starting compound Ir can be prepared by suitable
methods described herein.
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As shown in Scheme VIII, thiourea compound Il (where X, and X,
are not hydrogen) may be reacted with the appropriate amine in the
presence of bis-(2-oxo¥3-oxazolidinyl)phosphinic chloride (BOP chloride)
benzotriazol-1-yloxy-tris(dimethylamino)phosphonium

10  hexafluorophosphate (BOP-reagent), [0-(7-azabenzotriazol-1-y1)-1,1,3,3-
tetramethyluronium]he:taﬂuorophosp'hate (HATU) and carbodiimide,
such as dicyclohexyl carbodiimide (DCC) or 3-ethyl-3'-
(dimethylamino)propyl carbodiimide (EDCI) or diisopropyl carbodiimide

~ (DIC) in the presence of an organic base such as triethylamine,

15 diisopropylethylamine or dimethylaminopyridine in solvents such as

- dimethylformamide, dichloromethane or tetrahydrofuran to form
compound It.

Alternatively, Compound Il can be reacted with the appropriate
amine in the presence of a meréury (II) salt such as mercuric chloride

20 to form It, or by other methods known in the literature. '
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“n 2 32
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. [X1, Xz = H]
5 As shown in Scheme IX, amine Ip (where X, and X, are not

hydrogen) can be reacted with diphenylcyanocarbonimidate either alone
or in the presence of a base such as sodium hydride, sodium '
hexamethyldisilazide or dimethylaminopyridine in acetonitrile or
tetrahydrofuran, dimethylformamide at room temperature or elevated

10 temperature to form intermediate compound Iu which can be reacted
with an amine (R,R,NH) to form compound It (where R=cyanide).
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5 As shown in Scheme X, compound Ip (where X, and X, are not
hydrogen) can be reacted with 17 or 18 either alone or in the presence of a
base such as sodium hydride, sodium hexamethyl disilazide or
dimethylaminopyridine in dimethyl formamide or tetrahydrofuran at
room temperature or higher to form compounds Iv or Iw respectively

10 which can be reacted with an amine (R,R,NH) at room temperature or
higher to form compounds Ix or Iy respectively.
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_The compounds of the present invention inhibit protein tyrosine

_ kinases, especially Lck and, to varying degrees, other Src family kinases

such as Fyn, Lyn, Src, Yes, Hck, Fgr and Blk. They are thus useful in
the treatment, including preventiori and therapy, of protein tyrqsine

’kinase-associated disorders such as immunologic and oncologic

disorders. “Protein tyrosine kinase-associated disorders” are those
disorders which result from aberrant tyrosine kinase activity, and/or
which are alleviated by the inhibition of one or more of these enzymes.
For example, Lck inhibitors are of value in the treatment of a number of
such disorders (for example, the treatment of autoimmune diseases), as

. Lck inhibition blocks T cell activation. -

Compounds of t_he present invention inhibit T cell activation.

-The treatment of T cell mediated diseases, including inhibition of T cell

activation and proliferation, is a particularly preferred embodiment of
the present invention. Compounds which selectively inhibit T cell
activation and proliferation are prefefred. . Compounds of the present
invention which block the activation of endothelial cell PTK by oxidative
stress, thereby limiting surface expression of adhesion molecules that

induce neutrophil binding, and which inhibit PTK necessary for

neutrophil activation are useful, for example, in the treatment of
ischemia and reperfusion injury.

The present invention thus provides methods for the treatment
of protein tyrosine kinase-associated disorders, comprising the step of
administering to a subject in need thereof at least one compound of the

. formula I in an amount effective therefor. Other therapeutic agents

such as those described below may be employed with the inventive
compounds in the present methods. In the methods of the present
invention, such other therapeutic agent(s) may be administered. prior to,
simultaneously with or following the administration of the compound(s)
of the present invention.

Use of the compounds of the present invention in treating protein

tyrosine kinase-associated disorders is exemplified by, but is not limited

to, treating a range of disorders such as: transplant (such as organ
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transplant, acute transplant or heterograft or homograft (such as is
employed in burn ftreatm'ent))'rejéétion; protection from ischemic or
during organ transplantation, myocardial infarction, stroke or other
5 causes; -transplantﬁtibn tolerance induction; arthritis (such as
rheumatoid arthritis, psoriatic arthritis or osteoarthritis); multiple
sclerosis; inflammatory bowel disease, including ulcerative colitis and
Crohn's disease; lupus (systemic lapus erythematosis); graft vs. host
disease; T-cell mediated hypersensitivity diseases, including contact
10 hypersensitivity, delayed-type hype’rsen’sitivity,“-and gluten-sensitive
_enteropathy-(Celi'aé disease); psoriasis; contact dermatitis (including
that due to poison ivy); Hash'imo’:r;o's thyroiditis; Sjogren’s syndrome;
Autoimmune Hyperthyroidism, such as Graves’ Disease; Addison’s
disease (autoimmune disease of the adrenal glands); Autoimmune
15 polyglandular diséase' (also known as éﬁtoimzﬁune' polyglandular
. syndrome); autoimmune alopecia; pernicious anemia; vitiligo;
autoimmune hypopituatarism; Guillain-Barre syndrome; other
autoimmune diseases; cancers where Lck or other Src-family kinases
- such as Src are activated or overexpressed, such as colon carcinoma and
20 thymoma, or cancers-where Src-family kinase activity facilitates tumor
growth or survival; glomerulonephritis, serum sickness; uticaria;
allergic diseases such as respiratory allergies (asthma, hayfever,
. allergic rhinitis) or skin aﬂergiés; scleracierma; mycosis fungoides;
- acute inflammatory responses (such as acute iespiratory distress
25 - syndrome and ishchemia/reperfusion injury); dermatomyositis;
alopecia areata; chronic actinic dermatitis; eczema; Behcet’s disease;
. Pustulosis palmoplanteris; Pyoderma gangrenum; Sezary’s syndrome;
- atopic dermatitis; systemic schlerosis; and morphea. The present
invention also provides a method for treating the aforementioned
80 disorders such as atopic dermatitis by administration of any compound
capable of inhibitii_:g protein tyrésine kinase. '
Src-family kinases other than Lck, such as Hek and Fgr, are
important in the Fc gamma receptor induced respiratory burst of
neutrophils as well as the Fc gamma receptor responses of monocytes
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and macrophage§: The compd%ds of the pi%éent invention inhibit the
Fc gamma induced respiratory burst response in neutrophils. The

- ability to inhibit Fc gamma receptor dependent responses of neutrophils

and potentially other cells’ responses could result in additional anti-
inflammatory activity for the present éompounds beyond their effects on
T cells. The activity against T cells and potentially other cells is
especially of value, for example, in the treatment of inflammatory
diseases such as arthritis or inflammatory bowel disease. In particular,
the present compounds are of value for the treatment of autoimmune
glomerulonephritis and other instances of glomerulonephritis induced
by deposition of immune complexes in the kidney that trigger Fc gamma
receptor responses leading to kidney damage.

. In addition, Src fam.iljr kinases other than Lck, such as Lyn and
Src, are important in the Fe epsilon receptor induced degranulation of
mast cells and basophils that plays an important role in asthma,
allergic rhinitis, and other allergic disease. F¢ epsilon receptors are
stimulated by IgE-antigen complexes. The compounds of the present
invention inhibit the Fc epsilon induced degranulation responses,
including in the basophil cell line RBL that does not express Lek. The
ability to inhibit Fc epsilon receptor dependent mast cell and basophil -
responses could result in additional anti-inflammatory activity for the
present compounds beyond their effect on T cells. The activity of the
present compounds towards T cells suggests they could be of value for
treatment of asthma, allergic rhinitis, atopic dermatitis and other

- instances of allergic disease. Activity of the present compounds against

mast cells and basophil responses could potentially also be of benefit for
treatment of these diseases.

The activity of the present compounds towards T cells is of value
in the treatment of any of the aforementioned disorders. Furthermore,
the potential combined activity towards T cells , neutrophils and other
cells may be of additional value in the treatment of any of the
aforementioned disorders. :

In a particular embodiment, the compounds of the present
invention are useful for the treatment of the aforementioned exemplary
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disorders irrespective of their etiology, for exampie, for the treatment of
transplant rejection, rheumatoid arthritis, multiple sclerosis,
inflammatory bowel disease, lupus, graft v. host disease, T-cell mediated
hypersensitivity disease, psoriasis, Hashimoto's thyroiditis, Guillain-
Barre syndrome, cancer, contact dermatitis, allergic disease such as
allergic rhinitis, _aséi_:hma, ischemic or reperfusion injury, or atopic
dermatitis whether or not ssociated with PTK.

The presex#t invention also provides pharmaceutical
compositions comprising at least one of the compounds of the formula I
capable of treating a protein tyrosine kinase—as.'sociated disorder in an
amount effective therefor, and a pharmaceutically acceptable vehicle or
diluent. The compositions of the present invention may contain other
therapeutic agents as described below, and may be formulated, for
example, by employing conventioﬁal- solid or liquid vehicles or diluents,
as well as pharmacéutical additivjés of a type iappropriate to the mode of
desired administration (for example, excipients, binders, preservatives,

. stabilizers, flavors, etc.) accordmg to techniques such as those well

known in the art of pharmaceuucal formulation.

- The compounds of the formula I may be administered by any
suitable means, for example, orally, such as in the form of tablets,
capsules, granules: or powders; sublingually; buccally; parenterally,
such as by subcutaneous, intravenous, intramuscular, or intrasternal
injection or infusion techniques (e.g., as.sterile injectable aqueous or
non-aqueous solutions or suspensions); nasally such as by inhalation
spray; topically, suéh as in the form of a cream or ointment; or rectally
such as in the form .' of suppositories; in dosage unit formulations
containing non-to:ﬁc, pharmaceutically acceptable vehicles or diluents.

-The present compounds may, for example, be administered in a form

suitable for immediate release or extended release. Immediate release
or extended release may be achieved by the use of suitable
pharmaceutical compositions comprising the present compounds, or,
particularly in the case of extended release, by the use of devices such as
subcutaneous implants or osmotic pumps. The present compounds may
also be administered liposomally. '
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Exemplaty composiﬁoﬁﬁ; for oral aci%?’iniétration include
suspensions which may contain, for example, microcrystalline cellulose
for imparting bulk, alginic acid or sodium alginate as a suspending
agent, methylcellulose as a viscosity enhancer, and sweeteners or
flavoring agents such as those known in the art; and immediate release
tablets which may contain, for example, microcrystalline cellulose,
dicalcium phosphate, starch, magnesium stearate and/or lactose and/or
other excipients, binders, extenders, disintegrants, diluents and
lubricants such as those known in the art. The present compounds may
also be delivered through the oral cavity by sublingual and/or buccal
administration. Molded tablets, compressed tablets or freeze-dried
tablets are exemplary forms which may be used. Exemplary
compositions include those formulating the present compound(s) with
fast dissolving diluents such as manmitol, lactose, sucrose and/or

cyclodextrins. Also included in such formulations may be high

molecular weight excipients such as celluloses (avicel) or polyethylene
glycols (PEG). Such formulations may also include an excipient to aid
mucosal adhesion such as hydroxy propyl cellulose (HPC), hydroxy
propyl methyl cellulose (HPMC), sodium carboxy methyl cellulose
(SCMC), maleic anhydride copolymer (e.g., Gantrez), and agents to
control release such as polyacrylic copolymer (e.g., Carbopol 934).
Lubricants, glidants, ﬂairors, coloring agents and stabilizers may also be
added for ease of fabrication and use. '
Exemplary compositions for nasal aerosol or inhalation

administration include solutions in saline which may contain, for
example, benzyl alcohol or other suitable preservatives, absorption
promoters to enhance bioavailability, and/or other solubilizing or
dispersing agents such as those known in the art.

. . Exemplary compositions for parenteral administration include

‘injectable solutions or suspensions which may contain, for example,

suitable non-toxic, parenterally acceptable diluents or solvents, such as
mannitol, 1,3-butanediol, water, Ringer's solution, an isotonic sodium
chloride solution, or other suitable dispersing or wetting and
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suspending agents, including synthetic mono- Or\d.iglycerides, and fatty
acids, including oleic acid.

Exemplary compositions for rectal administration include
suppositories which may contain, for example-',' a suitable non-irritating
excipient, such as cocoa butter, synthetic glyceride esters or polyethylene
glycols, which are $oﬁd at ordinary temperatures, but liquify and/or
dissolve in the rect?l'Caﬁty to release the drug.

" Exemplary composition‘S for topical administration include a
topical carrier such as Plastibase (mineral oil gelled with polyethylene).

The effective amount of a compound of the present invention

‘may be determined by one of ordinary skill in the art, and includes

exemplary dosage amounts for an adult human of from about 0.1 to 100
mg/kg of body weight of active compound per day, which may be
administered in a single dose or in the form of individual divided doses,
such as from 1 to 4 times per day. It will be understood that the specific
dose level and frequency of dosage for any particular subject may be
varied and will depend upon a variety of factors including the activity of
the specific compound employed, the metaboli_é. stability and length of
action of that compound, the species, age, 'bbdjr weight, general health,
sex and diet of the subject, the mode and time of administration, rate of

" excretfion, drug combination, and severity of the particular condition.

Preferred subjects for treatment include animals, most preferably
mammalian species such as humans, and domestic animals such as
dogs, cats and the 'Iike, subject to protein tyrosine kinase-associated
disorders. ' h o

The compounds of the present invention may be employed alone
or in combination with each other and/or other suitable therapeutic
agents useful in the treatment of protein tyrosine kinase-associated
disorders such as PTK inhibitors other than those of the present
invention, antiinflammatories, 'antiproliferatifes, chemotherapeutic
agents, and immunosuppressants. '

Exemplary such other therapeutic agents include the following:
cyclosporins (e.g., cyclosporin A), CTLA4-Ig, antibodies such as anti-
ICAM-3, anti-IL-2 receptor (Anti-Tac), anti-CD45RB, anti-CD2, anti-CD3
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(OKT-3), anti-CD4, anti-CD80, &ti-CD86, métioclonal antibody OKTS3,
agents blocking. the interaction between CD40 and gp39, such as
antibodies specific for CD40 and/or gp39 (i.e., CD154), fusion proteins
constructed from CD40 and gp39 (CD40Ig and CD8gp39), inhibitors, such
5 as nuclear translocation inhibitors, of NF-kappa B function, such as
deoxyspergualin (DSQG), non-steroidal antiinflammatory drugs
-(NSAIDs) such as ibuprofen, steroids such as prednisone or
dexamethasone, gold compounds, antiproliferative agents such as
methotrexate, FK506 (tacrolimus, Prograf), mycophenolate mofetil,
10  cytotoxic drugs such as azathiprine and cyclophosphamide, TNF-c.
inhibitors such as tenidap, anti-TNF antibodies or soluble TNF receptor,
- and rapamycin (sirolimus or Rapamune) or derivatives thereof, and the
PTK inhibitors disclosed in the following U.S. Patent Applications,
incorporated herein by reference in their entirety: Serial No. 09/097,338 ,
15 filed June 15, 1998, and Serial No. 09/094,797 filed June 15, 1998. See the
following documents and references cited therein: Hollenbaugh, D.,
Douthwright, J., McDonald, V., and Aruffo, A., “Cleavable CD40Ig
fusion proteins and the binding to sgp39”, J. Immunol. Methods
(Netherlands), 188(1), p. 1-7 (Dec 15 1995); Hollenbaugh, D., Grosmaire,
20 L.S,, Rullas, C.D., Chalupny, N.J., Braesch-Andersen, S., Noelle, RJ.,
- Stamenkovic, 1., Ledbetter, J.A., and Aruffo, A., “The human T cell
antigen gp39, a member of the TNF gene family, is a ligand for the CD40
- receptor: expression of a soluble form of gp39 with B cell co-stimulatory
activity”, EMBO J (England), 11(12), p 4313-4321 (Dec 1992); and |
. 256 Moreland, L.W. et al., “Treatment of rheumatoid arthritis with a
- recombinant human tumor necrosis factor receptor (p75)-Fc fusion
protein, New England J. of Medicine, 337(3), p. 141-147 (1997).
The above other therapeutic agents, when employed in
combination with the compounds of the present invention, may be used,
30 for example, in those amounts indicated in the Physicians' Desk
Reference (PDR) or as otherwise determined by one of ordinary skill in
' the art. _ : _ o _ .
The following assays can be employed in ascertaining the
degree of activity of a compound (“test compound”) as a PTK inhibitor.
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- Compounds described in the following Examples have been tested in one

or more of these assays, and have shown activity.-

Enzyme Assay Using Lck, Fyn, --ﬁyn, Hck, Fgror Src
The followi_n;g -assay has been carried out using the protein
tyrosine kinases Lck, Fyn, Lyn, Hck, Fgr and Sre. . :
. The protein tyrosine kinase of interest is incubated in kinase
buffer (20 mM MOPS, pH7, 10 mM MgCl,) in the presence of the test

compound. The reaction is initiated by the addition of substrates to the
final concentration of lpM ATP, 3.3 p.Cilml-[33P] gamma-ATP, and 0.1
. mg/ml acid :denatti_red enolase (prepared as de_ascrihéd in Cooper, J.A.,

Esch, F.S., Taylor, ES.S., and Hunter, T., “Phosphorylation sites in
enolase and lactate &ehyd.rogenase utilized by tyrosine protein kinases in
vivo and in vitro”, J, Biol. Chem., 259, 7835-7841 (1984)). The reaction is
stopped after 10 minutes by the addition of 10% trichloroacetic acid, 100
mM sodium’ pyropiiosp_hate followed by 2 mg/ml bovine serum albumin.
The labeled enolase protein substrate is precipitated at 4 degrees,
harvested onto .:Paékard- Unifilter plates and counted in a Topcount
scintillation counter to ascertain the protein tjrosine kinase inhibitory

. activity of the test.compound (activity inve,rsely proportional to the

amount of labeled enolase protein obtained). The exact concentration of

. reagents and the amount of label can be -'v-aried as needed.

. This assay is advantageous as it employs an exogenous substrate
(enolase) for more accurate enzyme kinetics, and can be conducted in a

96-well format that is readily automated. In addition, His-tagged protein

tyrosine kinases (described below) offer much higher production yields
and purity relative to GST-protein tyrosine kinase fusion protein.

The protein _tyrosine_kiﬁase may be obtained from commercial
sources or by recombinant methods described’_'herewith. For the
preparation of recombinant Lck, human Lck was prepared as a His-

‘tagged fusion proi_iein using the Life Technologies (Gibco) baculovirus

vector pFastBac Hta (commercially available) in insect cells. A cDNA

. encoding human Lck isolated by PCR.(polymerase chain reaction) was
. inserted into the vector and the protein was expressed using the methods
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described by the anufactures The Lck was purified by affinity
chromatography. For the production of Lck in insect cells using
baculovirus, see Spana, C., O'Rourke, E.C., Bolen, J.B., and Fargnoli,
dJ., “Analysis of the tyrosine kinase p56lck expressed as a glutathione S-
transferase protein in Spodoptera frugiperda cells,” Protein expression
and purification, Vol. 4, p. 390-397 (1993). Similar methods may be used
for the recombinant production of other Src-family kinases.

Cell assays o
@ ellula; 0Si hosphorvlation
Jurkat T cells are incubated with the test compound and then

stimulated by the addition of antibody to CD3 (monoclonal antibody G19-
4). Cells are lysed after 4 minutes or at another desired time by the
addition of a lysis buffer containing NP-40 detergent. Phosphorylation of
proteins is detected by anti-phosphotyrosine immunoblotting. Detection
of phosphorylation of specific proteins of interest such as ZAP-70 is
detected by immunoprecipitation with anti-ZAP-70 antibody followed by
ant_i-j:hosphotyrosine immunoblotting. Such procedures are described
in Schieven, G.L., Mittler, R.S., Nadler, S.G., Kirihara, J.M., Bolen,
J.B., Kanner, S.B., and Ledbetter, J.A., “ZAP-70 tyrosine kinase, CD45
and T cell receptor involvement in UV and H,0, induced T cell signal
transduction”, J. Biol. Chem., 269, 20718-20726 (1994), and the references
incorporated therein. The Lck inhibitors inhibit the tyrosine
phosphorylation of cellular proteins induced by anti-CD3 antibodies.

For the preparation of G19-4, see Hansen, J.A., Martin, P.J.,
Beatty, P.G., Clark, E.A., and Ledbetter, J.A., “Human T lymphocyte
cell surface molecules defined by the workshop monoclonal antibodies,”
in Leukocyte Typing I, A. Bernard, J. Boumsell, J. Dausett, C. Milstein,
and S. Schlossman, eds. (New York: Springer Verlag), p. 195-212 (1984);

‘and Ledbetter, J.A., June, C.H., Rabinovitch, P.S., Grossman, A., Tsu,

T.T., and Imboden, J .B.., “Signal transduction through CD4 receptors:
stimulatory vs. inhibitory activity is regulated by CD4 proximity to the

‘CD3/T cell receptor”, Eur. J. Immunol., 18, 525 (1988).
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(2) Calcium assay

Lck inhibitors block calcium mobilization in T cells stimulated
with anti-CD3 antibodies. Cells are loaded with the calcium indicator
dye indo-1, treated with anti-CD3 antibody such as the monoclonal
antibody G19-4, and calcium mobilization is measured using flow
cytometry by recording changes in the blue/violet indo-1 ratio as
described in Schieven, G.L., Mittler, R.S., Nadler, S.G., Kirihara, J.M.,
Bolen, J.B., Kanner, S.B., and Ledbetter, J.A., “ZAP-70 tyrosine kinase,
CD45 and T cell receptor involvement in UV and H,0, induced T cell
signal transduction”, J. Biol. Chem., 269, 20718-20726 (1994), and the
references incorporated therein.

3 liferation assa

Lck inhibitors inhibit the prolifé'ration of normal human
peripheral blood T cells stimulated to grow with anti-CD3 plus anti-CD28
antibodies. A 96 well plate is coated with a monoclonal antibody to CD3
(such as G19-4), the antibody is allowed to bind, and then the plate is
washed. The antibody bound to the plate serves to stimulate the cells.
Normal human peripheral blood T cells are added to the wells along
with test compound plus anti-CD28 antibody to provide co-stimulation.

- After a desired period of time (e.g., 8 days), the [3H]-thymidine is added

to the cells, and after further incubation to allow incorporation of the
label into newly synthesized DNA, the cells are harvested and counted in
a scintillation counter to measure cell proliferation.

The following Examples illustrate embodiments of the present
invention, and are not intended to limit the scope of the claims.
Abbreviations employed in the Examples are defined below. Compounds
of the Examples are identified by the example and step in which they are
prepared (for example, “1A” denotes the title compound of step A of
Exzample 1), or by the example only where the compound is the title

‘compound of the example (for example, “2” denotes the title compound of

Example 2).
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breviatio

aq. = aqueous
conc. = concentrated
5 DMSO = dimethylsulfoxide
EtOAc = ethyl acetate
Et,O = diethyl ether
h = hours . _
HATU = N-{dimethylamino-1H-1,2,3-triazolo-[4,5-b]pyridin-1-yl
10 methylene]-N-methyl methanaminium hexafluorophosphate N-
' oxide ' '
MeOH = methanol
MOPS = 4-inorpholine-propanesulfonic acid
MS = mass spectrometry o
15 Ret Time = retention time
RT = room temperature |
satd. = saturated
TFA = trifluoroacetic acid
THF = tetrahydrofuran
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Example 1
ation o 6-Trimet Daminolcarbonyll-2-

e thi'l'zo carbamic aci 1-di hyl es

| Hs "'N_<./ H | cHy
H3>r i 's X '
.CHy o o . CH, .
HaC

A.  Ethyl-2-amino-benzothiazole-6-carboxylate
A solution of ethyl-4-aminpbenzoate (35 g, 212 mmol) in glacial

acetic acid (300 mL) was added to a stirred solution of sodium
thiocyanate (69 g, 848 mmol) in acetic acid (150 mL). The mixture was
cooled in an ice-water bath and a solution of bromine (12 mL, 233 mmol)
in acetic acid (60 mL) was added dropwise via an addition funnel. The

~ reaction mixture was stirred at 0°C to RT for 4 h and then poured into

water (1.5 L). Saturated sodium carbonate soh;tion was added to
neutralize the solution. Precipated solid was filtered, washed with

'~ water and EtOAc, and dried in vacuo to obtain the title compound of this

step (31.65 g, 67.2% yield).

B. Ethzl-?-;eg—butogcg;bonylogg,gigo—ben;othigzgle-ﬁ-
ca;bogy. late '

A suspension' of 1A (10 g, 45 mmol), di-t-butyldicarbonate (11.78 g,
54 mmol) and 4-dimethylaminopyridine (549 mg, 4.5 mmeol) in
dichloromethane (330 mL) was stirred at RT overnight. Additional di-t-
butyldicarbonate (3 g, 18.75 mmol) was added. After 20 h, the mixture
was concentrated under reduced pressure and the residue was diluted
with a 1:1 mizture of EtOAc and Et,0 (200 mL). Solid was filtered and
dried in vacuo to obtain the title compound of this step (10.5 g, 72.4%

- yield).
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Al N solution of sodium hydroxide in water (931 mL) was added to
a suspension of 1B (10 g, 31.05 mmol) in methanol (170 mL). The
mixture was stirred at RT overnight, cooled to 0°C and acidified with
" aqueous HC solution. The precipitated solid was filtered, washed with

water and dried under reduced pressure. The solid was suspended in
tetrahydrofuran and concentrated under reduced pressure. It was
further diluted with toluene and concentrated under reduced pressure to
remove water. The solid was collected and dried in vacuo over
phosphorus pentoxide to obtain the title acid of this step (8.32 g, 91%
yield).

D. [6-]i(2.4.6-Trimethylphenyl)aminolcarbonyl]-2-
benzo i olyl .b ic acid, 1,1-dimethylethy:

Diisopropylethyl amine (1.83 mL, 10.48 mmol) was added to a
stirred suspension of 1C (2.57 g, 8.73 mmol); 2,4,6-trimethylaniline (1.47
mL, 10.48 mmol) and HATU (3.98 g, 10.48 mmol) in dimethylformamide
(77.1 mL). The solution was stirred at RT overnight and then diluted
with EtOAc (70 mL). The reaction mixture was washed with 2 N aq. HC1
solution (80 mL). The aq. layer was eXtracted with EtOAc (25 mL). The
EtOAc extracts were combined, washed with 2 N ag. HCl solution (60
mL), brine, dried (Na,SO,), and concentrated. The ¢1f}1de residue was
triturated with a 4:1 mixture of ether and EtOAc ( 100 mL). Solid was -
collected and dried in vac_uo'td obtain the title compound of this Example
(2.88 g, 80.1% yield). o |
MS =4122 (M* + H)

benzothiazolecarboxamide, triflnoroacetate (1:1)
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CFsCOOH - HHN:CH( -
. 8 .

°H.Q

o A solutlon of 1D (77 8 mg, 0. 19 mmol) in tnﬂuoroacehc acid (5.3
ml) was stirred at RT for 1.5 h. The solution was concentrated under

_ reduced pressure and the _resudug was coevaporated with ether.
~ Trituration with ether-hexanes mixture gave the title product (62 mg,

72% yield) as an off-white solid.

 MS=31L9(M' +H)

A. - -acet id -be Zo azole-6-c oxylate

A suspenszon of 1A (150 mg, 0.67 mmol) and acetic anhydnde (0.18
mL, 1.86 mmol) in dJ;:hloromethane (19 mL) and pyridine (3.7 mL) was
stirred at RT. After 2 h, additional pyridine (3 mL) and 4-

- dimethylaminopyridine (8.2 mg, 0.067 mmol) were _add_éd. The mixture

was stirred for 16 h, diluted with dichloromethane (20_mL) and washed

- with 2 N aq. HCl solution (20 mL, 8x), saturated. aq. KHCO, solution (20

mL, 2x) and brine. The dichloromethane extract was dried (Na,SO,),
filtered and concentrated. The res1due was triturated with an ether -
hexanes mlxture to obta:n the t1t1e compound of this step (130 mg, 73%
yleld)

B.  2-Acetamido-henzothiazole-6-carboxylic acid
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A 2 M aq. solution of patassium hydrggiidet% .7 mL) and ethanol (8 -
mL) were added to a a solution of 3A (100 mg, 0.38 mmol) in THF (5 mL).

- The homogenous solution was stirred at RT overnight, cocled to 0°C and

acidified with 6 M aq. HCI solution. Most of the ethanol and THF were
removed by distillation under reduced pressure. The precipitated solid
was filtered, washed with water and dried in vacuo to obtain the title
acid of this step (64 mg, 72% yield) as a white solid.

C. 2A(Acetvlamino)-N-(2 4.6-trimethviphenyl)-6-
benzothiazolecarboxamide
- Analogous to the preparation of 1D except using 3B to give the title
compound of this Example as a light yellow solid (21.5%).
MS =354 (M* + H) '

X, le

Preparation of 2-(Be: o_l i.o-N-246-tri thvlphenyl)-8-
'bg_gzgthjgzb_legarng_amide

@\f“‘{i@\, “N\b%

)
o '3
HyC

A solution of the free base of 2 (100 mg, 0.32 mmol, obtained by
treatment of a solution of the trifluoroacetate salt 2 in dichloromethane
with aq. sodium bicarbonate solution) and benzoic anhydride (200 mg,
0.89 mmol) in THF (8.9 mL) and pyridine (1.8 mL) was stirred at RT
overnight. Additional benzoic anhydride (200 mg, 0.89 mmol) and 4-
dimethylaminopyridine (3.9 mg, 0.032 mmol) were added and the
solution was stirred for 2 days. Additional 4-dimethylaminopyridine (3.9
mg, 0.032 mmol) was added and the solution was' stirred for an
additional 1 h. The mixture was diluted with dichloromethane (40 mL),

.washed with 1 N aq. HCI solution (15 mL), dried (Na,SO)), filtered and

concentrated. The residue was triturated with ether to obtain a white
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solid which was suspended in dichloromethane and washed with

saturated. aq. KHCO, solution (8x). The dichloromethane extract was

dried (Na,SO,), filtered and concentrated. Trituration of the crude solid

with EtOAc (15 mL) afforded the title compound (49 mg, 37%) as a white
5 solid. o

MS =416.1 (M* + H)

10

Analogous to the preparation of 4 except using propionic
15 anhydride gave the title compound 5 as a white solid.
MS=367T(M"+ H)

, Example 6
Preparation of 2-[(1-Oxob aminol-N-(2.4 6-trimethviphenvl)-6-

20 ' benzothiazolecarboxamide
H 4 H
| ’W"’*:I:Kr
o | CHy
_ ' © hee _

‘Analogous to the preparation of 4 except ﬁsing butyric anhydride
25 gave the title comi_:ound 6 as a white solid.
MS=382(M* +H). '

E e T

-48.-
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A. 2- noxylearbonvllaminol-N-(2.4.6-trimethviphenvl)-6-

benzothiazolecarboxamide

Phenyl chloroformate (470 mg, 3 mmol) was added dropwise to a
stirred solution of the free base of 2 (311 mg, 1 mmol) in THF (20 mL) and
saturated. ag. KHCO, solution (20 niL) at 0-5°C. The biphasic mixture
was stirred for 83 h. The THF layer was separated and the aqueous layer
was extracted with dichloromethane (30 mL, 2x). The organic extracts
were combined, dried (MgSO,), filtered and concentrated. The crude
residue was diluted with EtOAc (25 mL) and the solid was filtered,
washed with EtOAc (8 mL, 4x), and dried in vacuo to obtain the title
compound of this step as a white solid (269 mg, 62%).

B. 2- -Dimethyl Daminolcarbonyllaminoe]l-N-(2.4.6-
trimethylphenyl)-6-benzothiazolecarboxamide

tert-Butyl amine (73 mg, 1 mmol) was added to a stirred solution of
7A (22 mg, 0.05 mmol) in THF (5 mL). The solution was stirred at RT for
16 h, diluted with dichloromethane (30 mL) and washed with 2 N aq. HC1
solution (10 mL, 2x) and 0.5 N aq. NaOH solution (10 mL, 2x). The
dichloromethane extract was dried (MgSO,), filtered and concentrated to
obtain the title compound of this Example (17 mg, 80%) as a white solid.
MS=4111(0M*'+H)

: Example 8 :
Preparation of 2-[[[Bis( l-methzlethyllaminolcarbonyllaininol-ﬂ -(2.4.6-

trimethylphenyl)-6-benzothiazolecarboxamide
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Analogous to the préparation of 7B except using diisopropyl amine
to give the title compound 8 as an off-white solid (78.5%).
5 MS=4392(M"+H)

Example 9
eartio_f_6¥ 0-4-[[(2.4.6- '_eth henylamino bho; -2-
n iazolylleas ic acid. 1.1-dimethvlethyl este

10

z £
(2]
. &

o & CHs
CH, o
ol e
He” © 4
et

Analogous to the preparation of 1 except using methyl-2-amino-6-
bromo-benzothiazole-4-carboxylate (U.S. Patent No. 5,496,816) in place of
- 15 1A to give the title compound 9 as a white solid.
MS =491.8 M* + H)

. - Example 10
tion 4-1[(2.4.6-Trimethviphen inolcarbonyl]-2-
20 b thiazolvllcarbamic acid, 1 1-dimethvlethyl este
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- g : \\ CH3
CH, . o .
Hy H
H:?\ OTN_«::é _
. ) -

Palladmm hydro:nde (40 mg) was added to a stirred suspension of
9 (50 mg, 0.1 mmol) in absolute ethanol (60 mL). The reaction flask was
5 equipped with a hydrogen filled balloon via a three way stopcock. Air

 inside the flask was evacuated under :educed _préssure and then filled
with hydrogen from the_ballo'b'n. This operation was repeated (38x).
'Hydrogenolysis was continued overnight. The reaction mixture was

_filtered through a pad of _a:ihydrous MgSO,. Résidual .solid was washed

10  with ethanol (10 mL, 3x). The filtrate was concentrated and the crude

residue was chrom_atogra_phed on a silica gel column. ‘Elution with 5%
'EtOAcin hexanes, followed by 10% and 20% EtOAc in hexanes afforded
the title compound 10 (37 mg, 88%) as a white solid. |
MS = 412.1 (M* + H)

15
Peart1onof6- romo-7-[[(2 6—_ imeth nyl inole nvl]-2-
enzothi zoll ic acid, 1,1-dimethylethyl ester
CH3
H
3 \[r s Br
o .

. _0//~NH CH,

20 CH,

A.  Methyl-3-amino-6-bromo-benzoate
Tin (II) chloride dihydrate (22.56 g, 100 mmol) was added to a

stirred solution of methyl-2-bromo-5-nitrobenzoate (9 g, 34.61 mmol) in
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methanol (250 mL) and conc. HCI (25 mL). The solution was stirred at
RT for 8 h and then ti'eated with satd. aq. KHCO, solution (600 mL).
Additional solid KHCO, (50 g) was added. The mixture was extracted
with EtOAc (200 mL, 5%). The EtOAc extracts were combined, dried |

5 (MgSO0,), filtered and concentrated. The residue was diluted with EtOAc
(250 mL) and washed with brine (50 mL, 2x), dried (MgSO,), filtered and
concentrated to obtam the title compound of thls step (7.45 g, 94%) as a
brown oil.

10 B.

Analogous to the preparation of 1A except using 9A in place of
éthyl-&aminobenzoate as the starting"aniline Trituration of the crude
15  residue with EtOAc afforded pure 11Ba (43%) The ﬁltrate was
concentrated and the residue was chromatographed on a silica gel
column. Elution with 10% EtOAc in hexanes, followed by 20%, 30%, and
50% EtOAc in hexanes gave a 1:1 mixture of 11Ba and 11Bb (13%) asa
yellow solid.
20
C. -Bromo-7-[[(2,4 6-Trimethyl enyl)aminolcarbonyll-2-
o benzothiazolvllearbamic a 1.1-dimethvlethyl
~ Analogous to the preparation of 1D except using 11Ba in place of
1A afforded the title compound as a wh1te solid.
25 MS=4919M*+H)

* [7- 4 6-Trimeth env))aminolcarbonyll-2-
n! iazolyllearbamie acid -dimet 19 ester
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Hg H N
(¢]
o N _cHs
Hy
CH;

Analogous to the preparation of 10 except using 11C in place of 9
gave the title compound 12 (89%) as a white solid. -
5 MS=4121M'+H)

‘Example 13

eparation of {6-Bromo-5-[[(2.4.6-Trimethy} inolearbonvl]-2-

enzothiazolyllcarbamic acid, 1.1-di et_h lethyl ester
10

- HaC
~ NH CHy
: CH3 o
Hacy\ H N
° T S Br
o .
Analogous to the preparation of 1D except using a 1:1 mixture of
11Ba and 11Bb as the starting benzothiazole in place of 1A. The crude
15 product obtained after work up was diluted with EtOAc and let stand at
RT for 2 h. The precipitated solid was filtered, washed with EtOAc, and
dried in vacuo to obtain the title compound 18 as a white solid.
MS =492.0(M* + H)

20 - Example 14

Preparation of [5- 6-Trimethyvlphenvl)aminolcarbonvl]-2-
benzothiazolyllcarbamic acid, 1.1-dimethvle este
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Analogous to the preparation of 10 except using 13 in place of 9
gave the title compound 14 (63%) as a white solid.
5 MS=4121(M*+H)

CH3

Ezample 15
ation laminolear llamino]-N-

imef enyl)-6-benzothiazolecarboxamide

Ui, T

A solution of the free base of 2 (100 mg, 0.32 mmol), phenyl
isocyanate (119 mg, 1 mmol) and 4-dimethylaminopyridine (10 mg) in_
15 THF (2 mL) and pyridine (2 mlL) was stirred at RT overnight. The
mixture was diluted with dichloromethane (30 mL) and washed with 2 N
aq. HCI solution (20 mL, 2x). The dichloromethane extract was diluted
- with methanol (10 mL), dried (MgSO,), filtered and concentrated. The
crude residue was diluted with EtOAc (25 mL) and the solid was filtered,
20 and washed with EtOAc (6 mL, 3x). The white solid was suspended in
dichloromethane (30 mL) and methanol (2 mL) and stirred for 20 min,
and filtered. Residual solid was washed with dichloromethane (5 mL,
3x), and dried in vacuo to obtain the title compound 15 (88 mg, 64%).
MS = 4311 (M* + H) |

10

Example 16
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trimethvl nvl)-6-benzothiazolecarboxamide

Q/ HNTM:D\”/N:b'Cﬂa
| °  He

Aﬁalogous to the preparation of 15 ekcept using benzyl isocyanate
gave the title compound 16 as a white solid.
MS =445 M* + H) '

10 | | E_mm_ll _
' Preparation of 2-[[[Ethvlaminolearbonvilamino]-N-(2.4.6-

trimethvlphenvD)-6-benzothiazolec xamide

N HaC
‘H
HyC” HN,__N—
' S : CHs
O
: ’ ’ ° ch

Analogous to the preparation of 15 except using ethyl isocyanate
gave the title compound 17 as a white solid.
MS =383 (M* + H)

15

20 . Example 18
Pr tion of 2-[[(Butvlamino)carbonvilaminol-N-(2.4.6-

imethylphenvl)-6-be iazolecarbo ide

' | HsC
H
"3‘:/\/."”\[("—(/\;@),%—% >—CH3 |
° o H;c | |
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Analogous to the preparation of 15 exéept usmg n-butyl isocyanate
gave the title compound 18 as a white solid.
MS=411(M* +H)

General Proc é

Compounds 19 to 58 were prepared following the procedure
described below. . .

The appropriate amine (0.08 mmol) was added to a solution of 7A
(20 mg, 0.054 mmol) in THF (3 mL). The solution was stirred at RT for 18
to 40 h. The reaction mixture was diluted with dichloromethane (5 mL)
and washed with 1 N aq. HCl solution (1.5 mL, 2x), and 1 N agq. NaOH
solution (1.5 mL, 2x). The organic extract was dried (MgSO,), filtered
and concentrated in vacuo to obtain the compounds of these Examples,
identified in Table 1 below.

In Table 1, “HPLC Ret Time” was the HPLC retention time
obtained under the following conditions: YMC S5 ODS 4.6 x 50 mm
Ballastic Column, 4 min gradient starting from 100% solvent A (10%
MeOH, 90% H,0, 0.2% H,PO,) to 100% solvent B (90% MeOH, 10% H,0,
0.2% H,PO,), flow ?ate 4 mL/min, A = 220 nM for compounds 19 to 56. For
compounds 57 to 58-, HPLC conditions were: Zorbax SB-C18 4.5 mm x 7.5
cm short column, 8 min gradient starting from 100% solvent A (10%
MeOH, 90% H,0, 0.2% H,PO,) to 100% solvent B (90% MeOH, 10% H,0,
0.2% H,PO,), flow rate 2.5 mL/min, A = 217 nM.

TABLE 1
Ex. |Compound Structure Compound Name HPLC
No. Ret
Time
) |
19 cH, 2- 3.88
7\ . {[(Cyclopropylamino)carbonylja
— ,A jmino]-N-(2,4,6-trimethylphenyl)-
o, & JN /'L 6-benzothiazolecarboxamide
s N~ SO
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B2 Es-

Dimethylcyclohexyl)methyllami
nolcarbonyllamino)-N-(2,4,6-
trimethylphenyl)-6-
Hb’enzuthiazolecarboxamide

481

21

2-TTiGe- 4432
n

Methylcyclohexyl)amino]carbo:

{l}amino}-N-(2,4,6-

trimethylphenyl)-6-
benzothiazolecarbo:_:ainide

22

9. . .
([{(Cyclohexylmethyl)amino]carb
onyl)jamino)-N-(2,4,6-
trimethylphenyl)-6- _
|{benzothiazolecarboxamide

4.53

123

2-[[((2,3-Dihydro-1H-inden-1-
yl)amino)carbonyllamino]-N-
(2,4,6-trimethylphenyl)-6-
benzothiazolecarboxamide

440

24

Hf

2-{[{(1- .
Naphthalenylmethyl)amino}carb
onyllamino]-N-(2,4,6-
trimethylphenyl)-6-
benzothiazolecarboxamide

453

|25

2-[[[{2-(1H-Imidazol-4-
ylethyllamino]carbonyllamino]-
N-(2,4,6-trimethylphenyl)-6-
benzothiazolecarboxamide

3.19

126

HC

2-[[[((Tetrahydro-2-
furanyl)methyllamino}carbonyl]
lamino}-N-(2,4,6-
trimethylphenyl)-6-
benzothiazolecarboxamide

414

27

2-{{{[2-(5-Methoxy-1H-indol-3-
yl)ethyl}amino}carbonyl)amino]-
N-(2,4,6-trimethylphényl)-6-
benzothiazolecarboxamide

419
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28 |~ X [P X —T308
\ ' Morphohnyl)ethyl]ammo}carbon

o b Q ™ _ B vllamino}-N-(2,4,6-
_ ed = | trimethylphenyl)-6-

\ ™
- s)\nj\n/\' benzothiazolecarboxamide

29 o %-;5[{2-(2-) u; : 317
idinyl)ethy ammo]carbonyl] :
e Q N\ - amino}-N-(2,4,6-
CH, ¢ L trimethylphenyl)-6-
o 7N |penzothiazolecarboxamide
N” =
30 s n — 21,133 464

: Ho . ' Tetramethylbutyl)aminojcarbony,
. . - N o_ . - Hamin0]°N'(2,4,6-
: - CHyo sJ\ Jj\“ac cH,  |trimethylphenyl)-6--
_ ' b SN N% benzothiazolecarboxamide
HyC™ A Lo

31 o 2-[[(1,1-Dimethyl- 4.32

propyl)amino)carbonyljamino]-

He — _ on, [N-(2,4,6-trimethylphenyl)-6-
mo%Qj\ j\ [ o [penzothiazolecarboxamide -

32 s 2-T((L,5- 474
He — T -Dimethylh_exyl)am_ino]carbonyl]a{
o m,.?_.Q\?\'. o o cn, |mino)-N-(2,4,6-trimethylphenyl)-

s/\N)L"J\/\/!\% 6-benzothiazolecarboxamide

33 | . e . R 2- 14.28
[[(Cyclopentylammo)carbonyl]a S

H;C—‘—Q N . : /O imino)-N-(2,4,6-trimethylphenyl)-
™ 3 '| .
o Q sj\ /L |6-benzothiazolecarboxamide
- 8T W o ,

34 | o — - [2-HI(3,1-Dimethyl-2- 3.90
. N ' hydroxyethyl)amino)carbonyl]a
HE o : on mino]-N-(2,4,6-trimethylphenyl)-
I N9 6-benzothiazolecarboxamide
CH, .
o SJ\NJLN/QH.' o
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35 o T meE ~14.19
: Methoxyphenyl)methyljaminojca

He N)_QN o rbonyllamino}-N-(2,4,6-
cH, N 5 -6-
| .. o S)\N)L trimethylphenyl)-6

[benzothiazolecarboxamide

36 o | | 2-[TK(3- | 4.34
ne . : Methylphenyl)methyllaminojcarb
: onyliamino]-N-(2,4,6-

M A
_ %o)’_/\-_=\>\|" i trimethylphenyl)-6-
j“.’_\Q benzothiazolecarboxamide

37 oy T |2-e 14.37
Chlorophenyl)methyljamino]carb

c . .
N N)—Q—u o onyl]amino)-N-(2,4,6-
Fho AL trimethylphenyl)-6-
|penzothiazolecarboxamide

38 SH, 2-[f{[2-(4- _ 4.30
ne . _ Methoxyphenyllethyl] amino]carb
7\ - jonyljamino}-N-(2,4,6-
CHy o — ){"\ J‘L |trimethylphenyl)-6-
. TN benzothiazolecarboxamide

39 - —=cn [2-{[(2- _ 4.66

N Propynylamino)carbonyl)amino)
oH, 8 =0  |-N-(2,4,6-trimethylpheny])-6-
N _ .s>_N benzothiazolecarboxamide

20 vy 2 - 304

ne N Propenylamino)carbonyllamino]
v o -N-(2,4,6-trimethylphenyl)-6-
CH, @ A " .- |benzothiazolecarboxamide

41 oK, 2-{1[(3- 445
e Phenylpropyl)amino]carbonylla

cﬁ.?—Q\f o _ jmino}-N-(2,4,6-trimethylphenyl)-

MN/\/@ |6-benzothiazolecarboxamide
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42

3.

2-[(l{1-
(Hydroxymethyl)cyclopentyljami
nojcarbonyl]amino}-N-(2,4,6-
imethylphenyl)-6-
benzothiazolecarboxamide

43

HC _cn,

2-([f{4-(2,1~
Dimethylethyl)cyclohexyllamino]
carbonyl)amino]-N-(2,4,6-
trimethylphenyl)-6-
benzothiazolecarboxamide

487

144

2-[[l(1-
Propylbutyl)amino)carbonyllami
no)-N-(2,4,6-trimethylphenyl)-6-
benzothiazolecarboxamide

4.54

45

2-{I1(1,3-
Dimethylpentyl)aminojcarbonyl]
amino}-N-(2,4,6-
trimethylphenyl)-6-
benzothiazolecarboxamide

46

HE

2-[fl(s-
(Methylthio)propyllamino]carbon
yllamino]-N-(2,4,6-
trimethylphenyl)-6- -
jbenzothiazolecarboxamide

4.08

a7

2-([l[1-
(Methoxymethyl)propyllaminojca
rbonyl)amino)-N-(2,4,6-
trimethylphenyl)-6-
benzothiazolecarboxamide

4.05

48

2-{[[{2-(2-
Thienyl)ethyl]aminolcarbonylja
'mino}-N-(2,4,6-trimethylphenyl)-
|6-benzothiazolecarboxamide

424

49

2-{{l[(2,6-
Dimethoxyphenyl)methyl)amino]
carbonyllamino)-N-(2,4,6-
trimethylphenyl)-6-
benzothiazolecarboxamide

431

50

(R)-2-[{[[1-(Hydroxymethyl)-2-
phenylethyljamino]carbonyljami
no}-N-(2,4,6-trimethylphenyl)-6-
benzothiazolecarboxamide

413

60 -

4.07

457
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51

i

WQ;}Q?J\.J’LN%

(R)-2-{{{(1-
Phenylethyl)amino]carbonyllamj
no]-N-(2,4,6-trimethylphenyl)-6-
{benzothiazolecarboxamide

4.28

52

=

2-(1(1-
jAdamantylamino)carbonyllami
no}-N-(2,4,6-trimethylphenyl)-6-
benzothiazolecarboxamide

53

CH, : —

LﬁgrACZEZﬁ\Wﬁ:f o,

474

2-[{[[2-(4-Fluorophenyl)-1,1-
dimethylethyllamino)carbonylja
jmino]-N-(2,4,6-trimethylphenyl)-
6-benzothiazolecarbozamide

4.54

54

. o,
L0
o, J\,.inryo

2-{{[12-(2- .
Pyridinyloxy)ethyllamino}carbo
myljamino]-N-(2,4,6-
trimethylphenyl)-6-
Hbenzothiazolecarboxamide

3.97

55

CH,

HC N
CH,

[o]
CH, 0 SJ\NJL : -:'CH,

2-[([(1-Methyl-1-
phenylethyl)amino)ecarbonyl)ami
no)-N-(2,4,6-trimethylphenyl)-6-
ibenzothiazolecarboxamide

4.36

56

X,

(R)-2-[[1{1-(4-
Methylphenyl)ethyljamino]carbo
|nyllamino]-N-(2,4,6-
trimethylphenyl)-6-
benzothiazolecarboxamide

4.4

57

RE
. .
C4, o iy N—QCH.
“=°\N\/\N/'\..»(ﬁ\{ o

2-{{{(1- :
Methylheptyl)amino)carbonyljam
ino)-N-(2,4,6-trimethylphenyl)-6-
benzothiazolecarboxamide

9.75

58

HC

2-[[{i(4-
Methoxyphenyl)methyljaminojca
rbonyl)amino]-N-(2,4,6-
trimethylphenyl)-6-
benzothiazolecarboxamide

8.38
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General Procedure
Compounds 59 to 95 were prepared following the procedure
5 described below. _
The appropﬁate arylamine (0.08 mmol) was added to a solution of
7A (20 mg, 0.054 mmol) in THF (3 mL). The solution was heated to 45°C
for 24 to 72 h. The reaction mixture was diluted with dichloromethane (5
mL) and washed with 1 N aq. HCl solution (3 mL, 2x), and 1 N ag. N2OH
10 solution (3 mL, 2x). The organic extract was dried (MgSO,), filtered and
' concentrated in va_é:uo to obtain in crude form the compounds of these
Examples, which v?ére purified by HPLC (automated preparative HPLC
under the followin_g' conditions: YMC ODS A 20x100 mm column, 10
minute gradient starting from 30% solvent B (30% MeOH, 10% H,0, 0.1%
15 TFA) and 70% solvent A (10% MeOH, 90% H,0, 0.1% TFA) to 100%
solvent B, flow rate 20 ml/min, A = 220 nm), and are identified in Table 2
below. : ' _ '
_ In Table 2, “HPLC Ret Time” was the HPLC retention time
obtained under the following conditions: YMC S5 ODS 4.6 x 50 mm
20 Ballastic Column, 4 min gradient starting from 100% sblvel_lt A (10%
MeOH, 90% H,0, 0.2% H,PO,) to 100% solvent B (90% MeOH, 10% H,0,
0.2% H,PO,), flow rate 4 mL/min, A = 220 nM.

TABLE 2
25_ _
'Ex. |Compound Structure Compound Name HPLC
No .' : Ret
Time |
(min)
59 . 2-[([(4- 4.99

benzothiazolecarboxamide

e ' . Cyclohexylphenyl)aminojcarbon
»se—Q—u | yllamino}-N-(2,4,6-
ou.o) <:2 s/‘kuN J\‘ trimethylphenyl)-6-
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160

: naphthalenyl)ammo]carbonyl].a

>1[((5,6,7 8 Tetrahydro-1-

mino)-N-(2,4,6-trimethylphenyl)-
&benzothazolecarboxamde

4.64

RN

. lyl)aminojcarbonyl)amino)-N-

2-111(2,3-Dihydro-1H-inden-5-

(2,4,6-trimethylphenyl)-6-
benzothiazolecarboxamide

JEE

162

12-11(1, 3-Benzodmxol-5-

benzothiazolecarboxamide

ylamino)carbonyl] ammo]-'-N-
(2,4,6-trimethylphenyl)-6-

4.20

163

: Pyndmylammo)carbonyl]ammo

2-{[(2-

J-N-(2,4,6-trimethylphenyl)-6-
benzothiazolecarboxamide

64

HE N I

. benzothiazolecarboxamide

2-{{{(3-Methyl-2- - _
pyridinyl)aminojcarbonyllamino
}-N-(2,4,6-trimethylphenyl)-6-

65

2-[[{(4-Methyl-2- .
pyridinyl)amino]carbonyl)amino
}-N-(2,4,6-trimethylphenyl)-6-
benzothiazolecarboxamid'e

B89

66

HC N

2-[[{(2-Chloro-5-
methylphenyl)ammo] carbonyl]a
mino}-N-(2,4,6-trimethylphenyl)-
6-benzothiazolecarboxamide

4.62

67

_ |trimethylphenyl)-6-
-|benzothiazolecarboxamide

2-[12,6-
Dichlorophenyl)amino] carbonyl]
amino]-N-(2,4,6-

5.03

68

2-[{I(2-
Methoxyphenyl)ammo]carbonyl]
amino)-N-(2,4,6-
trimethylphenyl)-6-

4.37

benzothiazolecarboxamide

3.95




WO 9924035

PCT/US98/23204

69

2-[[((1,1°-Biphenyl]-2-
ylamino)carbonyllamino}-N-
(2,4,6-trimethylpheny1)-6-
benzothiazolecarboxamide

1457

70

2-[li2- R : .
Benzoylphenyl)amino)carbonyl]a
mino]-N-(2,4,6-trimethylphenyl)-
6-benzothiazolecarboxamide

1855

71

T

Methylphenyl)amino]carbonyl]a.

‘| mino]-N-(2,4,6-trimethylphenyl)-

6-benzothiazolecarboxamide

230

172

N-(2,4,6-Trimethylphenyl)-2-
[i2,4,6-
trimethylphenyl)amino]}carbonyl}
amino}-6- _
benzothiazolecarboxamide

4.35

73

22 Methyl-6-1-

methylethyl)phenyllaminojcarbo
nyllamino]-N-(2,4,6-
trimethylphenyl)-6-
benzothiazolecarboxamide

442

174

2-{{3,5-
Difluorophenyl)amino]carbonyl]
aminol-N-(2,4,6-
trimethylphenyl)-6-
benzothiazolecarboxamide

4.23

75

2-[([(8- o
Methoxyphenyl)amino]carbonyl]
amino}-N-(2,4,6-
trimethylphenyl)-6-
benzothiazolecarboxamide

4.25

76

H,C N

PR E
Methylphenyl)amino]carbonylla

_ |mino}-N-(2,4,6-trimethylphenyl)-

6-benzothiazolecarboxamide

4.38
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77

2[4 -
Cyanophenyl)amino)carbonyl]a
mino}-N-(2,4,6-trimethylphenyl)-
6-benzothiazolecarboxamide

4.10

78

R

Fluorophenyl)amino)carbonylja
mino)-N-(2,4,6-trimethylphenyl)-
6-benzothiazolecarboxamide

4.27

Propyiphenyl)aminojcarbonylja
mino}-N-(2,4,6-trimethylphenyl)-
6-benzothiazolecarboxamide

79 CH, . 2-[[l4- 4.47
' ¢ |Chlorophenyl)aminojcarbonylla
i N - /©/ mino}-N-(2,4,6-trimethylphenyl)-
CH, ] J\N /ko _ 6-benzothiazolecarboxamide
80 e |4UI6-246- 450
on, ko © |Trimethylphenyl)aminojcarbony
: -2-
F,D-Q—N /gk" benzothiazolyllamino)carbonyl)a
NN mino}benzoic acid, ethyl ester
c":o SJ\NAO y
81 2-[[l(3,4,5- 4.16
s o Trimethoxyphenyl)amino}carbon
Hac—‘Q—N Y " |yllamino}-N-(2,4,6-
oH, o)_Q‘r NS ° trimethylphenyl)-6-
g %y ‘Ibenzothiazolecarboxamide
82 3 2-[(l8,4- _ 4.10
e - Dimethoxyphenyl)amino}carbon}J
-,O—Q—N N/©/O % |1}amino)-N-(2,4,6-
cH, Z_Q‘p' trimethylphenyl)-6-
T _ benzothiazolecarboxamide
83 - CHy 2-[[[(2,6-Bis(1- 5.03
. He Methylethyl)phenyllamino)carbo
N, nyllamino}-N-(2,4,6-
ry ) <:2 N ' trimethylphenyl)-6-
o sJ\N/Lo"nc ci, |benzothiazolecarboxamide
84 CH, 2-ffi2- 452

-85 -
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85 o, 2-([[(3-Bromo-2,4,6- 4.59
ne . %, jtrimethylphenyl)amino}carbonyl]
| Q ).QW ' . |aminol-N-(2,4,6-
o SR trimethyiphenyl)-6-
S o benzothiazolecarboxamide _
86 °/\ 2-[[[{2-(4- 4.70
ot @ Morphohnyl)phenyl]amno]carbo
,,,C_Q__w nyllamino)-N-(2,4,6-
N trimethylphenyl)-6- :
°""o s/kn’go benzothiazolecarboxamide
87 cH, 2-{{[(3-Bromo-2- 459 |
%c methylphenyl)aminolcarbonylla
N W minoj-N-(2,4,6-trimethylphenyl)-
Sy a &, * |6-benzothiazolecarboxamide
§
88 CH, ) 2-[{l(2,6- 3.91
' Dimethoxyphenyl)amino]carbony]
HC N t:@ 1Jamino}-N-(2,4,6-
N N trimethylphenyl)-6-
o sj\n’ko %cn, |benzothiazolecarboxamide
89 CH, 2—[[t(2-Bromo-o- 4.61
Ho— N B methoxyphenyl)ammo]carbonyl]
).Q\N N:C)\o,cu, amino)-N-(2,4,6-
CHy SJ\N /go tnmethylphenyl)-s- )
benzothiazolecarboxamide
90 o o Z-11l(2-Methoxy-6- £10
o methylphenyl)aminolcarbonylja
| ke N _ mino)-N-(2,4,6-trimethylphenyl)-
cH N N 6-benzothiazolecarboxamide
’ |
S B
191 ) : 2-{[[(2,3-Dimethyl-1H-indol-5-  {4.28
He < § N . |¥Daminojcarbonyljaminoe]-N-
Oy T 246 rimethyiphenyb-6-
° 0 U U benzothiazolecarboxamide
92 M= |2-[[{[3-(1,3,4-Oxadiazol-2- 3.76
»° lyl)phenyllamino}earbonyllamino
: o 1-N-(2,4,6-trimethylphenyl)-6-
" N benzothiazolecarboxamide
:%*qu -
N o , :
93 HG 2-[{{(2-Chloro-6- 4.08
o m _ ., |methylphenylaminolcarbonylla
Q\Ninxk mino)-N-(2,4,6-trimethylphenyl)-
e ° HC 6-benzothiazolecarboxamide
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e 148

94 .- .
He s ”ﬁ\(« (Methylthio)phenyljamino]carbon]
)'\N/'\ yllamino}-N-(2,4,6-

trimethylphenyl)-6-
benzothiazolecarboxamide

95 2-1[I(4-Methoxy-2- 4.69

w@_ methylphenyl)ammo] carbonylla
@ ' |mino]-N-(2,4,6-trimethylphenyl)-
CHs g )\N A |

6-benzothiazolecarboxamide

Examples 96 to 140

5 &ngml Procedure

Compounds 96 to 140 were prepared following the procedure
described below.
Diisopropylethyl amine (50 pL, 0.288 mmol) was added to a
' mixture of thé free base of 2 (30 mg, 0.096 mmol), the appropriate
10 carboxylic acid (0.115 mmol), 1-hydroxy-7-azabenzotriazole (17 mg, 0.125
 mmol), and ethyl-3-(3-dimethylamino)-propyl carbodiimide |
hydrochloride (24 mg, 0.125 mmol) in THF (1 mL). The mixture was.
heated at 45°C for 18-72 h. The reaction mixture was diluted with
. dichloromethane (5 mL) and washed with 1 N ag. HCI solution (2x), and
15 1 N aq. NaOH solution (2x). ‘The organic extract was dried (MgSO,), .
filtered and concentrated in vacuo. The crude products were purified
either by trituration with dichloromethane-ether or by automatic
preparative HPLC (conditions: YMC ODS A 20x100 mm column, 10
minute gradient starting from 30% solvent B (90% MeOH, 10% H,0, 0.1%
20 TFA) and 70% solvent A (10% MeOH, 90% H,0, 0.1% TFA) to 100%
solvent B, flow rate 20 mL/min, A = 220 nm) to obtain the compounds of
these Examples which are identified in Table 3 below.
In Table 3, “HPLC Ret Tune was the HPLC retention time
obtained under the following conditions: YMC S5 ODS 4.6 x 50 mm
25 Ballastic Column, 4 min gradient starting from 100% solvent A (10%
MeOH, 90% H,0, 0.2% H,PO,) to 100% solvent B (90% MeOH, 10% H,0,
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10

15

0.2% H,PO,), flow rate 4 mL/min, A = 220 nM for compounds 99 to 140.
For compound 98 the HPLC conditions were: Zorbax SB-C18 4.5 mm x 7.5
cm short column, 8 min gradient starting from 100% solvent A (10%
MeOH, 90% H,0, 0.2% H,PO,) to 100% solvent B (90% MeOH, 10% H,0,
0.2% H,PO,), flow rate 2.5 mL/min, A = 217 nM. For compound 96 the
HPLC conditions were: YMC S5 ODS 46x50 mm Ballastic Column, 4
min gradient startmg from 100% solvent A (10% MeOH 90% H,0, 0.2%
H,PO,) to 100% solvent B (90% MeOH, 10% H,0, 0.2% H,PO,), flow rate 3
mL/min, A = 220 nM For compound 97 the HPLC conditions were: YMC
S5 ODS 4.6 x50 mm Ballastic Column, 8 min gradient starting from
100% solvent A (10% MeOH, 90% H,0, 0.2% H,PO,) to 100% solvent B
(90% MeOH, 10% H_20, 0.2% H,PO,), flow rate 3 mL/min, A = 220 nM

TABLE 3
[Ex. |Compound Structure. Compound Name HPLC
No. : ' _ Ret
Time
2-[f(4- 4.73

96 . : ; :
.0 Te] | Methoxycyclohexyl)carbonyl)a
T ij\g Q mino)-N-(2,4,6-

trimethylphenyl)-6-
benzothiazolecarboxamide

97 3 5 1(2,2-Dimethyl-1- Teez
: o] ', 0 : oxopropyl)amino}-N-(2,4,6-
?)L N’L o o trimethylphenyl)-6-

benzoth;azolecarboxamme

98 ' Tz [(Z-Thlenylacetyl)ammo]-N— 858
N\ @ » \ (2,4,6-trimethylphenyl)-6- -
L’—}\)‘ N’L ' P - | benzothiazolecarboxamide

99 O 2- 3.93

D_( [(Cyclopropylcarbonyl)amino]-
N N-(2,4,6-trimethylphenyl)-6-
_ "\(N benzothiazolecarboxamide
Jog: ' |

-68-



‘WO 99/24035 PCT/US98/23204

100 ~ O ] 2-(CyclobutylcarbonyDamino]- | 4.00
. <>—4N . ' N-(2,4,6-trimethylphenyl)-6-
benzothiazolecarboxamide
/C[ o
101] — 0 2 ' _ 3.97
: L O—(N_ . [(Cyclopentylcarbonyl)amino]-
. : s__( _ N-(2,4,6-trimethylphenyl)-6-

2-[(3-Cyclopentyl-1- 452
oxopropyl)amino]-N-(2,4,6-
trimethylphenyl)-6-

benzothiazolecarboxamide

102

I N benzothiazolecarboxamide
,@"*@
o .

103 @_{" 2-1(1-Cyclopenten-1- 427
' . ylcarbonyl)amino]-N-(2,4,6-
. trimethylphenyl)-6-

benzothiazolecarboxamide

104 _ 2-{(Cyclohexylacetyl)amino]-N- | 4.51
(2,4,6-trimethylphenyl)-6-
benzothiazolecarboxamide

; .
13
oo |
105 : 2-[(1-Oxo0-2- - 4.20
°=2~© phenylpropyl)amino}-N-(2,4,6-
. trimethylphenyl)-6-
é—\{: benzothiazolecarboxamide
b: ° '
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106 ' - = 2-[(2-Methyl-1- 3.89
1 L ,,=?— ' oxopropyl)amino}-N-(2,4,6-
—(h o trimethylphenyl)-6-
s benzothiazolecarboxamide

X .
107 ' Ve 5 (1-Ox05- 434
S . phenoxypropyl)ammo]-N—(z 4,6-
| 1 . o:} : trimethylphenyl)-6-
i o N benzothiazolecarboxamide.
s
)11 f N
. /ij: o
108 2-[(1-Ox0-3- 422
o phenylpropyl)ammo]-N—(Z 4 6-
trimethylphenyl)-6-
o N benzothiazolecarboxamide
' O 5
109 T 2 13(2-MethoxyphenyD-1- | 4.25
S S oxopropyllamino]-N-(2,4,6-
S trimethylphenyl)-6-
N ' benzothiazolecarboxamide
_ci&:>-s o o
T R - 3 1(3.2.3,4 TrimethozyphenyD)- | 4.15
o 1-oxopropyl)amino]-N-(2,4,6-
trimethylphenyl)-6-
N benzothiazolecarboxamide
s o - o
. o ;
111 2-[(1,4-Dioxopentyl)amino}-N- | 3.98
(2,4,6-trimethylphenyl)-6-
benzothiazolecarboxamide
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memeiiiia .
2-[(2- 4.42
Naphthalenylacetyl)amino}-N-
"} (2,4,6-trimethyiphenyl)-6-
benzothiazolecarboxamide

112

113 3 2-[[(2-Chloro-6- 121
@ fluorophenyl)acetyljamino)-N-
0= (2,4,6-trimethylphenyl)-6-
NCi benzothiazolecarboxamide
N

114 . 2-[i(2- o 431
: Methylphenyl)acetyl]amino]-N-
@‘ (2,4,6-trimethylphenyl)-6-
N benzothiazolecarboxamide

(@]
115 o- 2-[i(3- 407
Methoxyphenyl)acetyllamino}-
o N-(2,4,6-trimethylphenyl)-6-
N benzothiazolecarboxamide
s '
N
| /é( S
116 2-[{(4- 4.30
O=(—®— ci Chlorophenyl)acetyljamino}-N- | .
TN (2,4,6-trimethylphenyl)-6-
s_( benzothiazolecarboxamide
\
)é[ i
117 "~ | 2-[(1-Oxo-4-pentynyl)amino]-N- | 3.76
\q == (2,4,6-trimethylphenyl)-6-
N benzothiazolecarboxamide
Oé©: 0
7~ N
N
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118]\ 5-0x0-5-116-[2,4,6- RES
Q_- trimethylphenyl)amino)carbony
' 1-2-
benzothiazolyl]lamino)pentanoic
acid, methyl ester
S O o
N"ano’ —
119 ' 2-[(1-:Oxohexyl)amino}-N-(2,4,6- | 4.36
. trimethylphenyl)-6- :
benzothiazolecarboxamide
N
ob-s o
120 . 2-[(1-Oxoheptyl)amino}-N-(2,4,6- | 4.49
trimethylphenyl)-6-
' benzothiazolecarboxamide
N
nb;i N’g\/\/\/
121 | 2-[[1-Oxo0-4-(2- 4.42
N thienyl)butyljamino}-N-(2,4,6-
trimethylphenyl)-6-
N benzothiazolecarboxamide
s
Vet
/d o
122 -~ 0 “2-[(3-Thienylcarbonyl)amino)- | 4.06
Q_QN N-(2,4,6-trimethylphenyl)-6-
: s benzothiazolecarboxamide
Yeg
/i:[ o
123 3 2-[l(4- 417
oa(_O- N Nitrophenyl)acetyljamino]-N-
; o0 (2,4,6-trimethylphenyl)-6-
N benzothiazolecarboxamide
. s .
N
fog:
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124

xR

yllamino)-N-(2,4,6-
trimethylphenyl)-6-
benzothiazolecarboxamide

Bis(trifluoromethyl)phenyl)acet

4.65

125

2-[[2-[4-(2-Methypropyl)phenyl]-
1-oxopropyllamino]-N-(2,4,6-
trimethylphenyl)-6-
benzothiazolecarboxamide

4.80

126

2-[[(3-Cyclohexen-1-
yl)carbonyl]amino]-N-(2,4,6-
trimethylphenyl)-6-
benzothiazolecarboxamide

4.20

127

2-{[3-(3-Methoxyphenyl)-1-
oxopropyllamino}-N-(2,4,6-
trimethylphenyl)-6-

benzothiazolecarboxamide

422

128

2-11(2,3,6-
Trichlorophenyl)acetyllamino}-
N-(2,4,6-trimethylphenyl)-6-
benzothiazolecarboxamide

4.50

129

2-{[(1,3-Benzodioxol-5-
ylacetyljamino]-N-(2,4,6- -
trimethylphenyl)-6-
benzothiazolecarboxamide

4.04
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130 2-[[2 ' 435
(Phenylmethoxy)phenyljacetylla
minol-N-(2,4,6-
trimethylphenyl)-6-
benzothiazolecarboxamide

131 R o- 2-((3,5- [409

g @ Dimethoxyphenyl)acetyllamino]
o= -N-(2,4,6-trimethylphenyl)-6-
"N [o) benzothiazolecarboxamide
s{ 7/
et
/@ T

132 : ' 2-[[3-(1,3-Benzodioxol-5-y1)-1- 4.18
oxopropyllamino)-N-(2,4,6-
trimethylphenyl)-6-

o N benzothiazolecarboxamide
=2:>;§, o
- \ fo)
I3
: o . :
133 n ﬁo' 2-[[(Tetrahydro-2- 3.93
NMERY furanyl)carbonyl}amino]-N-
S;'( (2,4,6-trimethylphenyl)-6-
f- N benzothiazolecarboxamide
/@ (o] :

134 o 2-[[2-(Acetylamino)-1- 3.63
oxopropyl}amino]-N-(2,4,6-
trimethylphenyl)-6-

N benzothiazolecarboxamide
01%:>~s 0
N NJ‘\', NT o
135 o] 2-[[2-(Acetylamino)-1- 3.97
_'"N oxohexyllamino]-N-(2,4,6-
oa)_\\ trimethylphenyl)-6-
_ N benzothiazolecarboxamide
s
"
)fZE e
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186~ ~ T Z-(CyclopropylacetyDamimol-N-| 3.92
(2,4,6-trimethylphenyl)-6-
benzothiazolecarboxamide

N -
< ,((A
- 6 _ , . .
1137 i . ~ - | N,N-Dimethyl-N'-[6-11(2,4,6- 3.66
@__ trimethylphenyl)amino] carbony
. : i "1 1)-2-
. o o benzothiazolyl]butanediamide
@ s o | |
O . _ . :
138 H o o 2-[1- ' 459
H ,u<,° - .| Adamantylecarbonyl)amino}-N-
H N (2,4,6-trimethylphenyl)-6-
s benzothiazolecarboxamide
:f‘N
/é: o
139 ' : 2-[l(4- _ 4.42
_ . ~ .- | Methylcyeclohexyl)carbonyl]ami
. no0}-N-(2,4,6-trimethylphenyl)-6-
N . - .| benzothiazolecarboxamide
@b;i o ...
140] \ 2-[(3-Methoxy-1-. - - - 3.34
o) oxopropyl)amino}-N-(2,4,6- )
‘o'\)'\,(e 3 'o >>:J\ trimethylphenyl)-6- -
L | benzothiazolecarboxamide

Examples 141 to 163

5 eral Procedure
Compounds 141 to 163 were prepared following the procedure
described below.
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AZ2M Solution of oxaiyl chloride in dichloromethane (6.8 mL,
13.59 mmol) was added to a suspension of 1C (2 g, 6.79 mmol) in
5 dichloromethane (25 mL) at 0°C. Dimethylformamide (8 drops) was
added. ‘The ice bath was removed and the suspension was stirred at RT
for 3'h and then heated to 32°C for an additional 3 h. The mixture was
diluted-with ether (25 mL) and the solid was collected by filtration. The
_ solid was washed with ether several times, and dried in vacuo to obtain
10 the title compound of this step (1.75 g, 82%). An additional crop of the
title acid chloride was obtained by the trituration of the filtrate after
concentration, wit‘h"ether (250 mg, 12%). .

B. Compo ‘141to0 163
15 Diisopropylethyl amine (23 pL, 0.288 m‘mbl)_ was added to a
" mixture of 2-tert-butoxycarbonyloxyamino-benzothiazole-ﬁ-carboiylic
acid chloride (34.41 mg, 0.11 mmol), and the appropriate aniline (0.12
mol) in THF (1 mL). The mixture was stirred at RT for 22 h. The
reaction mixture was diluted with dichloromethane (4 mL) and washed
20 with 2 N aq. HCI solution (2x), dried (Na,SO,), filtered and concentrated
in vacuo. The crude products were purified either by trituration with
dichloromethane-ether (1:1) and/or by silica gel chromatography
- (eluting scivent'ﬁ 2-5% MeOH in dichloromethane), and the compounds
obtained in these Examples are identified in Table 4 below.
25 In Table 4, “HPLC Ret Time” was the HPLC retention time
| obtained under the following conditions: YMC S5 ODS 4.6 x 50 mm
Ballastic Column, 4 min gradient starting from 100% solvent A (10%
MeOH, 90% H,0, 0.2% H,PO,) to 100% solvent B (90% MeOH, 10% H,0,
0.2% H,PO,), flow rate 4 mL/min, A = 220 nM. '
30
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= TABLE 4

No.

——

Compound Structure

Compound Name

141

[6-[I(2,3-Dihydro-1H-inden-
5-yl)aminojcarbonyl]-2-
benzothiazolyl)carbamic
acid, 1,1-dimethylethyl
ester

142

[6-[(2- _ .
Naphthylenylamino)carbo
nyl}-2-
benzothiazolyllcarbamic
acid, 1,1-dimethylethyl
ester

4.46

143

(6-[[(3-Hydroxy-2-
naphthalenyl)amino]carbo
nyl}-2-
benzothiazolyllcarbamic
acid, 1,1-dimethylethyl
ester

4.46

144

[6-11(2-Fluoro-5-
methylphenyl)amino}carbo
nyll-2-
benzothiazolyllcarbamic
acid, 1,1-dimethylethyl
ester '

4.21

[745

{6-[[(2-Chloro-6-
methylphenyl)aminojcarbo
nyl]-2- '
benzothiazolyllcarbamic
acid, 1,1-dimethylethyl
ester

4.05

146

[6" [[(236'
Dimethylphenyl)amino}car
bonyl]-2-
benzothiazolyllcarbamic
acid, 1,1-dimethylethyl
ester

4.07
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[6-[{(4-Bromo-2- 4.34
methylphenyl)aminojcarbo
| ayll-2-
benzothiazolyljcarbamic
acid, 1,1-dimethylethyl
ester

148 ' B {6-[((3-Bromo-2,4,6- 4.45
8 trimethylphenyl)amino)ear
Z:j 9 bonyl}-2- .
benzothiazolyl)carbamic
acid, 1,1-dimethylethyl
ester

: 149 5 ' [6-T[2,6-Dimethyl5-(1- [ 4.44
i : : _ methylethyl)phenyl}amino}

147

carbonyl]-2-
benzothiazolyl]lcarbamic
acid, 1,1-dimethylethyl
ester

150 o [6-[{(2-Bromo-4,6- 4.22
i : _ ’ dimethylphenyl)aminojear
bonyl}-2- '
benzothiazolyljcarbamic
acid, 1,1-dimethylethyl
‘ester. o

151 3 | (8-1i(2-Methyl-6- 3.41
| g_/; quinolinyl)aminojcarbonyl

}-2-benzothiazolyl)carbamic
acid, 1,1-dimethylethyl
ester

152 [6-[[(4-Methoxy-2- 4.58

Q naphthalenyl)aminojcarbo
nyl})-2- :
benzothiazolyljcarbamic
acid, 1,1-dimethylethyl
ester

| 153 : ‘ {6-[[(6-Methyl-5- 3.26
o .quinolinyl)amino)carbonyl

; . }-2-benzothiazolyljcarbamic

acid, 1,1-dimethylethyl
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[6-[[12:(2-Hydroxyethyl)-6- |3.85
methylphenyl}amino)ecarbo
nyl}-2-
benzothiazolyllcarbamie
acid, 1,1-dimethylethyl
ester

155 [6-1{(2,6-Dimethyl-8- 4.03
0#@-— nitrophenyl)amino)carbony
' i 1]-2-
benzothiazolyl]carbamic

s o /k' acid, 1,1-dimethylethyl

154

ester

1156 [6-1{(2-Bromoc-3,4,6- 4.32
_ trimethylphenyl)amino)car
bonyl]-2-
ar benzothiazolyllcarbamic

acid, 1,1-dimethylethyl

ester
A A
157 [6-1[(2-Acetyl-6- 4.26
Hg}o hydroxyphenyl)aminojcarb

onyl}-2-
. benzothiazolyl]lcarbamic
,,j\ acid, 1,1-dimethylethyl
7 Nj\k ester

158 71_ - ~ | 6T, 4.31
' ’}_ Dimethylethoxy)carbonylja

0 mino)-2,3,5,6-
tetramethylphenyllamino]e
: arbonyl)-2-

benzothiazolyl]carbamic
acid, 1,1-dimethylethy!

Nifio/% | ester

{6-[i(4-Bromo-2,6- 5.13

|| 1 A .
>Loj\ N)\s Iﬁ dimethylphenyl)aminojcar
[+
Br

159
bonyl]-2-
benzothiazolyl)carbamic
acid, 1,1-dimethylethyl
ester

160 @ o S o [6—[[[3-Acetylam§no]-4,6}- 4.27
Hy ] dimethylphenyllaminojear
N JLN)\SI.)\ N by
o oH, benzothiazolyllcarbamic
HG.__N acid, 1,1-dimethylethyl
T ester
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761 - TEEs ' 3.73
>L oj\ "j\j@\l\' Dimethoxyphenyl)amino]c
arbonyl}-2-

benzothiazolyl)carbamic
acid, 1,1-dimethylethyl
ester

162 @ [6-[[(2-Methyl-1- 4.18
: naphthalenyl)amino}carbo
’ nyl}-2-
benzothiazolyl]carbamic
Ni acid, 1,1-dimethylethyl
7 ozk ester

163 3-1[{2-ff(2,1- 4.09
nﬁjz 0 Dimethylethoxy)carbonylja |

.0 mino)-6-
benzothiazolylljcarbonyllam
N;‘\ (ﬁ\k ino}-4-methyl-2- .

thiophenecarboxylic acid,

|
i methyl ester
le 164
Preparation of [6- 4 6-Trimet henyl inolearbonvl]-2-
5 nzothiazolvllcarbamic acid, methyvl este

N Hs
HaC\ H /4 '
(o] N—
. ' \ﬂ/ SDW'/I-N.- CHy
[ _ o]

Methyl chloroformate (250 pL) was added dropwise to a stirred
solution of the free base of 2 (62 mg, 0.2 mmol) in THF (10 mL) and 10%
aq. KHCO, solution (15 mL) at 0 to 5°C. The biphasic mixture was stirred
10 for 2 h, and then diluted with dichloromethane (25 mL) and water (20
mL). The organic extracts were dried (MgSO,), filtered and
concentrated. The crude residue was chromatographed on a silica gel
column and eluted with 30% EtOAc in hexanes, followed by 50% and 70%
EtOAc in hexanes, and 10% MeOH in dichloromethane to obtain the title
| 15 compound (42 mg, 57%) as a white solid.
i MS =370 (M* + H)
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10

Diisopropylethyl amine (400 pL, 2.3 mmol) was added to a mixture
of the free base of 2 (50 mg, 0.16 minol),.N-acetylglycine (42 mg, 0.36
mmol), 1-hydroxy-7-azabenzotriazole (49 mg, 0.36 mmol), and ethyl-3-(3-
dimethylamino)-propyl carbodiimide hydrochloride (72 mg, 0.36 mmol)
in THF (6 mL). The mixture was heated to 50°C overnight, cooled to RT,
diluted with dichloromethane (60 mL) and washed with 2 N aq. HC
solution (20 mL), and satd. Na_'HC_O3 é_olution (15 mL, 2x). The

‘dichloromethane extract was dried (MgSO4),' ﬁltefed and concentrated.

The residue was diluted with dichloromethane-méthanpl' (20 mL, 4:1)

- and EtOAc (5 mL) was added. The precipitated sdlid_ was filtered,

washed with EtOAc (5 mL, 3x), and dried in vacuo to obtain the title
compound of this Example (15 mg, 22.8%).
MS =411.1 (M* + H)

Preparation of N-(2-Chlo: '-6-methl_e 1)-2-f[(1 =

aminol-6-benzothiazolecar
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A. =2- 0 inol-benzothiazole-6-

carboxylat '

Phenyl chloroformate (14.25 mL, 113.6 mmol) was added dropwise
to a stirred solution of 1A (8.6 g, 37.86 mmol) in THF (300 mL) and satd.
aq. KHCO, solution (300 mL) at 0 to 5°C. The biphasic mixture was
stirred for 3.5 h. The THF layer was separated and the aq. layer was
extracted with dxchloromethane (150 mL, 2x). ‘A yellow solid which
precipitated dunng the work up was collected by filtration, washed with
dichloromethane, water and ether. Organic extracts were combined,
dried_ (Na,SO0), ﬁltéred and concgn_trate_d to obtain a yellow solid. The
crude solids were combined, "dilu_ted with ether (100 mL), filtered, and

 dried in vacuo to obtam the title ddmpound of this step as a yellow solid

(11.24 g, 85%).

B. t l-— - 1mt let 1 carbo inol-
ot ia; le- -carboxylate .

tert-Butyl amme (6 66 mL 63. 4 mmol) was added toa st1rred :
suspensmn of 166A (11. 23 g, 32.33 mmol) in THF (163 mL). The
suspensmn was st1rred at RT for 16 h and the yellow solid was filtered,
washed Wlth THF, 2 N aq. HCl1 solutmn 0.1N aqg. NaOH solution, water
and ether. The ﬁltrate was dﬂuted with dlchloromethane and washed
with 2N aq. HCl solution (2x) and 0.1 N ag. NaOH solution (2x) and .
brine. The dichloromethane extract was dried (Nast,,), filtered and
concentrated to obtain a yellow solid. Solids were combined, suspended
in ether, filtered, wé.shed several times with ether and dried in vacuo to

obtain the title c_omﬁound_ of this step (1041 g, J_.:OO%).

C. -Dimet lthl inolcarbonyllaminoj-
benzot iazole-6-car ic acid.
An ag. 2 N potassium hyd.roxlde solution (405 mL) was added to a2
suspension of 166]3_ (1041 g,324 mmol) in THF (90 mL) and ethanol (135
mL). The mixture was heated to 60°C, cooled to 0°C and concentrated.

The residue was cooled to 0°C and acidified to pH 1.0 with conc. HCl

solution. The prec_ipitated solid was filtered, washed with water and
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ether. The solid was suspendéd in toluene Bx) ;and concentrated under
reduced pressure. This operation was repeated with ether (2x). The
solid was collected and dried in vacuo over phosphoms pentoxide to
obtain the title acid of this step (10 g , 100% yield).

D. 2 -Di aminolcarbonyllaminol-

: 1azole-6-carboxylic acid-7-aza-benzotriazole ester
(“HOAT ester”)

Diisopropylethyl amine (958 uL, 6.84 mmol) was added to a
solution of 166C (500 mg, 1.71 mmol), and HATU (778 mg, 2.05 mmol) in
dimethylformamide (10 mL). The solution was stirred at RT overnight,
diluted with dichloromethane and washed with 1 N aq. HCI solution and
water. The dichloromethane extract was separated, dried (MgSO,) and
concentrated. The crude solid was triturated with methanol (2x) to
obtain the title compound of this step (380 mg, 54.3%). A second crop of
the title compound (152 mg, 21.7%) was obtained after trituration of the

-residual filtrate.

E. N-(2-Chloro-6-methylph -2- -
imeth Dami rbo inol-6-
benzothiazolecarboxamide

A 1 M solution of sodium bis-trimethylsilyl amide (366 pL, 0.37
mmol) was added to a stirred solution of 2-chioro-6-methylaniline (33.1
pL, 0.268 mmol) in THF (2 mL). The mixture was stirred at RT for 10
min, and 166D (100 mg, 0.244 mmol) was added. DimethyHformamide (2
mL) was added to dissolve the precipitate obtained during the reaction.
The mixture was stirred at RT overnight, diluted with dichloromethane
and washed with 1 N aq. HCI solution (30 mL, 3x), 5% aq. KHCO,
solution_ (20 mL, 2x). The organic extract was dried (MgSO)), filtered
and concentrated. The crude residue was purified by automated
preparative HPLC (conditions: YMC ODS A 20x100 mm column, 10
minute gradient starting from 30% solvent B (90% MeOH, 10% H,0, 0.1%
TFA) and 70% solvent A (10% MeOH, 90% H,0, 0.1% TFA) to 100% '
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solvent B, flow rate 20 mL/min, Z. = 220 nm) to obtain the title compound
of this Example (19.5 mg, 19%). : '
MS =417 (M* + H)

Alternative method

A(Alt).  [6:[[(2-Chloro-6-methyiphenyllaminolcarhonyll-2-

Diisopropylethyl amine (167 mL, 6.02 mmol) was added to a
stirred suspension of 141A [2.-teri-butoxyc_arbonylbxyamino-
benzothiazole-6-carboxylic acid -éhloride] (1.88 g, 6.02 mmol), 2-chloro-6-
methylaniline (960.pL, 7.83 mmol) in THF (40 mL). The mixture was

 stirred at RT overnight and then diluted with dichloromethane (100 mL).

The reaction mixture was washed with 1 N aq. HC] solution (2x), 1 N aq.
NaOH solution, and brine. The o';rganic layer was dried (Na,SO,), |
filtered, and concé_ntrated. The residue was diluted with EtOAc (10 mL),
stirred for 20 min, and diethyl éther (56 mL) was added. After 5 min, the
solid was filtered, and dried in vacuo to obtain the title compound of this
step (940 mg, 37%). '

B(Alt). 2-Amino-N-(2-chloro-6-methylphenyl)-6-
benzothiazolecarboxamide -

A solution of 166A(Alt) (940 mg, 2.25 mmol) in trifluoroacetic acid
(5 mL) and dichloromethane (2 mL) was stirred at RT overnight. The
mixture was concentrated, diluted in dichloromethane (100 mL), and
washed with satd.. sodium bicarbonate solution (2x), water and brine.
The dichloromethane extract wés dried (Na,SO,), filtered, and
concentrated in vacuo to obtain the title compound of this step (750 mg,

. 98%).
C(Alt). - Je-1I(2~ ro-6-me ) inolearb -2-
benzothiazolvllearbamic acid, phenyl ester
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. Analogous to the preparation of Exa.niple 7A except using
166B(Alt) in pl_ace of the free base of 2 gave the title compound of this step
(92%) after trituration with diethyl ether/EtOAc (1:1).

5 D(Alt). -(2-( -8-methvlphenyl)-2-[[{(1.1-
dimethylet i on; inol-6-
benzothiazolecarboxamide
A solution of 166C(Alt) (680 mg, 1.57 mmol) and tert-butyl amine
(196 uL, 1.87 mmol) in THF (50 mL) was stirred for 7 h. The mixture was
10 diluted with dichloromethane (200 mL) and washed with 1 N aq. HCl
solution (50 mL), 1 N ag. NaOH solution (50 mL, 2x). The organic extract
was dried (Na,SO,), filtered, and concentrated. The residue was
triturated with diethyl ether to obtain the title compound of this Example
(488 mg, 75%).

15
Example 167
. Pre ion of N-(2,6-Dichlorophenyl)-2- 1-
dimethylethvl)aminolcarbonyllamino}l-6-benzothiazolecarboxamide
Hyg e ' c
N\‘r s N
° o
20 cl

Analogous to the preparation of compound 166E except using 2,6-
dichloroaniline gave the title compound (17%) after purification by
auftomated preparative HPLC (conditions: YMC ODS A 20x100 mm

25 column, 10 minute gradient startiﬁg from 30% solvent B (90% MeOH,
10% H,0, 0.1% TFA) and 70% solvent A (10% MeOH, 90% H,0, 0.1%
TFA) to 100% solvent B, flow rate 20 mL/min, % = 220 nm).
MS=438(M" + H) -

30 . Example 168
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atio . 0-2.6-di Iohenyl)-2- -

imethyvlethvl)aminolcarbo aminol-6-benz thiazblecér 0, ide
Hy CH, HC
S N
N\[r s\ Br
° (o]
HsC

Analogous to the preparation of compound 166E except using 4-
bromo-2,6-dimethylaniline gave the title compound (19%) after
purification by automated preparative HPLC (conditions: same as in
Example 167).

10 MS=477(M*' +H)

Example 16_9
P ation of N- thoxv-2.6-Dimethyiphenyl)-2- -
dimethylethoxylcar inol-6-benzothiazolecarboxamide

CHg o _ '
3
Hg H (,N
o_*n’ S:Q”AN_QC(Q)'OCH:!
° - o
 HC

Analogous to the preparation of the compounds of Table 4 using 4-
carbomethoxy-2,6-dimethylaniline gave the title compound of this
20 Example (53%). '
MS =428.1 (M* + H)

Example 170
eparation of N-(4- ethyl-2 6-Dimethylphenyl)-2-11f1,1-

25 dimethyvlethoxy] carbbml laminol-6-benzothiazolecarboxamide

.-86-
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Hy ) . »_ez. S .
_ o |
: % ne

Analogbu_s to the preparation of compounds 141 to 163 except using
4-hydroxymethyl-2,6-dimethylaniline gave the title compound of this
5 Example (71%).
MS = 456.1 (M* + H)

10 . | n othiazolyllc ic acid, 1.1-dimethylet ter
CHa BHs e
N
Hj o H V7 .
Y s NH— CHs
(o]
_ o HyC

A, ethyl-2-amino-4-methyl-benzothiazole-6-carb te
15 Analogous to the preparation of compound 1A except using

methyl-4-amino-3-methylbenzoate gave the title compound of this step.

B.-._ ethyl-2.2-bis-tert-butoxyearbonylo ino-4-methyl-
benzothiazole-6-carboxylate
2C A suspension of 171A (1.16 g, 5.2 mmol, 85% pure), di-t-
butylcarbonate (2.37 g, 10.87 mmol) and 4-dimethylaminopyridine (93
mg, 0.76 mmol) in THF (80 mL) was heated to 60°C for 8.5 h. The mixture
was cooled, washed with 1 N aq. HC1 solution (50 mL, 2x), and water.
. The organic extract was dried (MgSO,), filtered and concentrated to
25 obtain the title compo_uﬁd of this step (693 mg, 31.5%).

C.  2tert-Butoxy ég:honﬂog.: gigof{l;me_thxl-bgnzoﬂ;iazolg—ﬁ-
carboxylic acid

-87 -
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Analogous to the preparation of 1C except"using 171B gave the title
compound (95%) of this step as a white solid. =

D.

Dnsopropylethyl amine (65 uL, 0.51 mmol) was added to a stirred
solution of 171C (50 mg, 0.17 mmol), 2,4 6-tnmethylam]me (28.4 L, 0.203
| ' mmol) and benzotnazolo-l-yloxytns(dlmethylammo)phospho_mum
| hexafluorophosphate (Castro’s reagent, 89.6 mg, 0.203 mmol) in
10 dimethylformamide (2 mL). The solution was stirred at RT for 40 h and

then diluted with dichloromethane (50 mL). The mixture was washed
. with 1 N ag. HO solution (25 mL, 2x) and water, dried (MgSO,), filtered
| and concentrated. The crude residue was triturated with a mixture of
| ether and EtOAc. Solid was collected and dried in vacuo to obtain the title
15 compound of this Example (43 mg, 62%).
MS = 426 M* + H) -

20

o CH, .
: Hy
/4
. AR < HyC
Analogous to the preparation of compound 2 except using 171D

95 ‘afforded the title compound of this Example (74%)
- MS=3826(M*+H)
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HyC

Analogous to the preparation of 171D except using methyl-4-
5 amino-3-methoxybenzoate gave the title compound of this Example.
MS =442 (M* + H)

.

10 enzothiazolecarbo: ide noroacetate (1:1

_ . OCHs o
N HaC
7
CF3COOH HzN—(s H‘D -

Analogous to the preparation of 2 except using 173 afforded the
15 title compound (82%) as a white solid.
MS=342(M' + H)

- Example 175
ation of 2-[[(Methvlamni _ar onvllamine!-N-(2 4 8-
20 imethylphenyl)-8-benzothiazolecarboxamide

: o ' HC
HsC\ 7
| ldN’lLH"“ <:©”/Nh—@-%
, 0 HaC .
Analogous to the preparation of 15 except using methyl isocyanate

gave the title compound (71%) as a white solid.
MS = 369 (M* + H)
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Analogous to the preparation of 175 except using 174 gave the title
* compound (39%) as a white solid.
10 MS=399(M*'+H)

Example 177
Pr ation of 5-Methoxy-{6-[[(2.4.6-trimethylphenyl)ami onyl}-2-
benzothiaz carbamic acid, 1,1-dimet lethyl ester
15 '
CH; O HsC

HsC I JL N OCH,
Hec” O Hs:(lrun—@— CHs
. o ’H,c _ _

Analogous to the preparation of 171D except using methyl-4-
amino-2-methoxybenzoate gave the title compound of this Example.
20 MS=442M*+H)

e henvyl)-6- othiazolecarboxami ifluoroaceta 1
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HC  CHs

CF3COOH HzN_(ZDW’M—Q' N(CHa)
o

Analogous to the preparation of the compounds of Table 4 using
5 using N,,N,,2,3,5,6-hexamethyl-1,4-phenylenediaminedihydrochloride
gave the title compound of this Example after purification by automated
preparative HPLC (conditions: same as in Example 167).
MS =369.2 (M* + H)

10 Examples 179 and 180
tion of 5-Chloro-[6-[[(2.4,6-trimethylphenyDaminolcarbonyil-2-

benzothiazolvllcarbamic acid. 1.1-dimethvlethyl ester (1

15
and
loro-[6-1[{2.4,6-trimeth envl)aminolcarbonyl]-2-
benzothiazolvllcarbamic acid. 1.1-dimethvlethvl ester (1
20
CHs o] . . H3
we
/
He” O H"-(:I;ﬁ’,m—b-cm
o o HoC -
A. ét .l-- mino-5-chloro-benzothiazole-6-c boxyl 17
d -2-amino-7-chloro-benzothiazole-6-carboxyvlate
25 (180A)
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Analogous to the preparation of compountf 1A except using
methyl-2-amino-4—chlorobenzoaté gave a mixtﬁre of the title compounds
179A and 180A in 2:1 ratio (71%).

B.  Methyl-2-fert-butoxycarbonvloxyamine-5-chloro-

begzo_ﬁh;:: 'azole-G-cg}épgﬂ ate (179B) and Methyl-2-tert-
butoxyearhonvloxyamine-7-chlore-henzothiazole-6-
bo, £ . | _ |

Analogous to the 'preparatr:_ioﬁ of compound 1B except using a
mixture of compounds 179A and 180A gave a mixture of the title
compounds 179B and 180B (2:1) as a yellow solid (63%).

carboxylic aci 9 ( 'Zéter.)‘,-B; toxycarbonylo ino-7-
chloro-benzothi ’a_zgl"e;f-ﬁ-&bggjic _gg'g (180C)

A solution of a mixture of compounds 179B and 180B (3.75 g, 10.9
mmol) in ethanol (50 mL) and 2 N aq. sodium hydroxide solution (27.5 - -
mL, 55 mmol) was stirred at RT for 18 h. Most of the ethanol was.
removed in vacuo and the residue was cooled to 0°C and acidified with
satd. aq. potassiun} hydrogen sulfate to pH 1-2. The precipitate was
filtered, washed w1th water and dried in vacuo to obtain a mixture of the
title acids 179C and 180C (4.3 g, 100%, 2:1 ratio) as a yellow solid.

D. 5-Chloro-[6: -trimethyvl 1 i arbonyl]-2-

benzothiazolyllecarbamic acid, 1.1-dimethylethyl ester (179D)

and 7-Chloro-[6-[{(2.4 6-trimethylphenyl)aminolcarbonyll-2-

benzothiazolyllearbamic acid, 1.1-dimethvlethyl ester (180D)

Diisopropylethyl amine (400 uL, 2.2 mmol) was added to a stirred

suspension of compounds 179C and 180C (328 mg, 1 mmol), 2,4,6-
trimethylaniline (170 pL, 1.1 mmol) and benzotriazolo-1-
yloxytris(dimethylamino)phosphonium hexafluorophosphate (Castro’s
reagent, 485 mg, 1.1 mmol) in dichloromethane (5 mL). The solution was
stirred at RT for 18 h, filtered and dried to obtain a mixture of
intermediate bexizotriazolo-esters (400 mg) which was dissolved in
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dimethylformamide (5 mL) and 2,4,6-trimethiylaniline (560 pL, 4 mmol)
was added. The solution was heated to 50°C for 72 h, cooled and diluted
with EtOAc (100 mL) and water (100 mL). The EtOAc layer was
separated washed with 1 N aq. HCI solution (100 mL, 3x), brine (50 mL),

-dried (MgB80,), filtered and concentrated. The orange-yellow solid was

dissolved in dimethylsulfoxide (1 mL) and diluted with methanol (5 mL),
followed by water (5 mL). The solution was let stand at RT for several
hours. The precipitated solid was filtered, washed with water (20 mL),
dried and then recrystallized from DMSO - MeOH - H,0O mixture to
obtain the pure title compound 179D (45 mg, 10%).

MS =447 M"* + H)

A second crop of solid was obtained from the mother liquor which was
collected by filtration and dried in vacuo to obtain the title compound

180D (44 mig, 10%).
MS=47M*+H)

Example 181
aration of 2-Aming-5-hydroxy-N-[2.4,6-t meth he 1-6-

nzothiazolecarboxamide

N o HE
/4 : .
a8 Gt
o HiC

Boron tribromide (300 uL, 3 mmol) was added to a solution of 177
(441mg, 1 mmol) in dichloromethane (7 mL) at -78°C. The solution was
stirred at -78°C for 1 h and at RT for 1 b, diluted with satd. aq. NaHCO3
solution and concertrated in vacio. The residue was diluted with water
and filtered. The white solid was washed thoroughly with water, ether

-and dried in vacuo to obtain the title compound of this Example (260 mg,

80%).
MS =328 (M* + H)
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Analogous to the preparatmn of 1B except usmg 181 aﬁ‘orded the

10 title compound 182 (25%) after purification by silica gel chromatography
and elution with a gradient of d1chloromethane to 5% MeOH in
dichloromethane in 1% increment with MeOH.

MS=428(M* +H)

15 ' Exam pie 183

eparation of 2-| -Dimethylethyl inolcarho inol-N-(2.6-

imethy he 1)-6-benz thiazo fcarbox ide

HoG

: : . _ °  HC |
20 .

_ Analogous to the preparatlon of 166E except using 2 ,6-
(hmethylamhne gave the title compound (19%) after purification by
automated preparahve _HPLC_(condmons. sa.m:e.as in' Example 167).
MS=897 (M* +H) -

25
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A(AlY). 6-[[(2.6-Dimet h i -2

stirred suspension of 141A [2-fert-butoxycarbonyloxyamino-
benzothiazole-6-carboxylic acid chloride] (1 g, 3.21 mmol), 2,6-
dimethylaniline (473 pL, 3.84 mmol) in THF (25 mL). The mixture was
stirred at RT overnight and then diluted with dichloromethane (70 mL).
The reaction mixture was washed with 1 N aq. HCI solution (30 mL, 2x),
water and brine. The organic layer was dried (Na,SO,), filtered, and
concentrated. The residue was triturated with diethyl ether/EtOAc (1:1),
filtered, and dried in vacuo to obtain the title compound of this step (475

- mg, 37%).

B(ALt). - -Amino-N-(2.6-dime enyl)-6-
enzothiazolecarboxamide

A solution of 183A(Alt) (1 g, 2.5 mmol) in trifluoroacetic acid (6
mL) and dichloromethane (5 mL) was stirred at RT for 2.5 h. The
mixture was concentrated, dissolved in dichloromethane and washed
with satd. sodium bicarbonate solution (25 mL, 2x), water and brine. The
dichloromethane extract was dried (Na,SO,), filtered, and concentrated.
The residue was triturated with ether to obtain the title compound of this
step (670 mg, 76%). '

- C(AlL). . [6-1(2,6-Dimethviphenyl)aminolcarbonyl]-2-
benzothiazolvllcar ic aci n ter

Analogous to the preparation of Example 7A except using
183B(Alt) in place of the free base of 2 gave the title compound of this step
(98%) after trituration with diethyl ether/EtOAc (10:1).

D(Alt). 2- -Dime 1aminolcarbonyllaming]-N-
2.6-dimet nvl)-6-be iazolecarboxami
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A solution of 183C(Alt) (46 mg, 0.11 mmol) and tert-butyl amine (14
uL, 0.13 mmol) in THF (4 mL) was stirred at RT overnight. The mixture
was diluted with dichloromethane (50 mL) and washed with 1 N aq. HCl
solution (30 mL), 1 N aq. NaOH solution (25 mL, 2x), water. The organic
extract was dried (Na,S0,), filtered, and concentrated. The residue was
triturated with diethyl ether to obtain the title compound of this Example

(23 mg, 66%).

Examples 184 to 204
General Procedure '

Compounds 184 to 204 were prepared followihg the procedure
described below. . ' .

The appropriate amine (0.086 mmol) was added to a solution of
183C(Alt) (30 mg, 0.072 mmol) in THF (3 mL). In the case of aliphatic
aminpes, the solution was stirred at RT for 48-72 h. For anilines, the
solution was heated to 60°C for 72 h. The reaction mixture was diluted
with dichloromethane (5 mL) and washed with 1 N aq. HC1 solution (2x),
1 N aq. NaOH solution (2x). The organic extract was dried (Na,SO,),

~ filtered and concentrated in vacuo to obtain the title compounds of these

Examples. Some of the title compounds required purification achieved
by automated preparative HPLC under the following conditions: YMC
ODS 20 x 100 mm Column, 10 min gradient starting from 70% solvent A
(10% MeOH, 90% H,0, 0.2% H,PO,) and 30% solvent B to 100% solvent B
(90% MeOH, 10% H,0, 0.2% H,PO,), flow rate 20 mL/min, A = 220 nM.
“HPLC Ret Time” is the HPLC retention time under the following
conditions: YMC S5 ODS 4.6 x 50 mm Ballastic Column, 4 min gradient
starting from 100% solvent A (10% MeOH, 90% H,0, 0.2% H,PO,) to 100%
solvent B (90% MeOH, 10% H,0, 0.2% H,PO,), flow rate 4 mL/min, A = 220
nM.
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Ex.
No.

————

184

2- .
[[(Cyclopropylamino)carbonylla
mino}-N-(2,6-dimethylphenyl)-
6-benzothiazolecarboxamide

2.
[[(Cyclopentylamino)carbonylla
mino]-N-(2,6-dimethylphenyl)-
6-benzothiazolecarboxamide

4.04

186

2-lilf-
(ethynyl)eyclohexyllaminolcarb
onyljamino}-N-(2,6-
dimethylphenyl)-6-
benzothiazolecarboxamide

413

187

2-[{[(4-Methyl-
cyclohexyl)aminojcarbonyllam
ino]-N-(2,6-dimethylphenyl)-6-
benzothiazolecarboxamide

4.39

188

2-{[{(2,3-Dihydro-1H-inden-1-
yl})amino]carbonyllamino]-N-
(2,6-dimethylphenyl)-6-
benzothiazolecarboxamide

4.25

189

2-[{[{2-(1H-Imidazol-4-
yDethyllamino]carbonyl)lamino
1-N-(2,6-dimethylphenyl)-6-
benzothiazolecarboxamide

284

190

2-[{{[(Tetrahydro-2-
furanyl)methyllamino}carbony
1}amino]-N-(2,6-
dimethylphenyl)-6-
benzothiazolecarboxamide

3.68
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191 _ 2-[[{[2-(5-Methoxy-1H-indol-3- |3.99
: yDethyllamino)carbonyllamino

)-N-(2,6-dimethylphenyl)-6-

benzothiazolecarboxamide

2-{[[(1,1-Dimethyl-2- 4.07
hydroxyethyl)amino]carbonyl]a
‘mino]-N-(2,6-dimethylphenyl)-
6-benzothiazolecarboxamide

2-{{[(1,1-Dimethyl- 414
propyl)amino]carbonyllamino]-
N-(2,6-dimethylphenyl)-6-
benzothiazolecarboxamide

2-[[Iis- . 4.02
Methoxyphenyl)methyl}amino)c
arbonyl)amino}-N-(2,6-
dimethylphenyl)-6-
benzothiazolecarboxamide

2-{{ti4- 4.00
Methoxyphenyl)methyllaminojc
arbonyl}amino}-N-(2, 6-

. dimethylphenyl)-6-
benzothiazolecarboxamide

2-{i(2- 4.06
Propynylamino)carbonyljamin
0]-N-(2,6-dimethylphenyl)-6-
benzothiazolecarboxamide

2-[l(2- : 3.69
Propenylamino)carbonyljamin
0}-N-(2,6-dimethylphenyl)-6-
benzothiazolecarboxamide

2-([[(3- 4.29
Phenylpropyl)amino]carbonylja
mino]-N-(2,6-dimethylphenyl)-
6-benzothiazolecarboxamide
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- 199 _ ' R 2-[[[I1-- o : 3.90
(Hydroxymethyl)cyclopentylla
mino]carbonyllamino}-N-(2,6-
dimethylphenyl)-6- '
benzothiazolecarboxamide

2-[ll1- 3.86

( Methoxymethyl)propyl] ammo]c

| arbonyllamino}-N-(2,6-
dimethylphenyl)-6-

- benzothiazolecarboxamide

(R)-2-{I{(1- 412
. Phenylethyl)aminolcarbonyl)a

mino}-N-(2,6-dimethyiphenyl)-

6-benzothiazolecarboxamide

201

2-[[(3,4,5- 4.15
Trimethoxyphenyl)aminolcarbo
nyl)amino}-N-(2,6-
dimethylphenyl)-6-
benzothiazolecarboxamide

2-[[(1,3-Benzodioxol-6- . © 14.02
ylamino)carbonyl]amino}-N-
(2,6-dimethylpheny}!)-6-
benzothiazolecarboxamide

2-[1l(4- o 4.05
Fluorophenyl)amino]carbonyl]
amino]-N-(2,6- .
dimethylphenyl)-6-
benzothiazolecarboxamide

Examples 205 to0 226
eral Pr ure L .
Compounds 205 to 226 were prepared following the procedure
described below.
The appropriate amine (0.086 mmol) was added to a solution of-
166C(Alt) (30 mg, 0.072 mmol) in THF (3 mL). In case of the aliphatic

amines, the solution was stirred at RT for 48-72 h. For anilines, the

solution was heated to 60°C for 72 h. The reaction mixture was diluted
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with dichloromethane (5 mL) and washed with 1 N aq. HCI solution (2x),
1 N ag. NaOH solution (2x). The organic extract was dried (Na,SO,),
filtered and concentrated in vacto to obtain the title compounds of these
Examples Some of the title compounds required purification achieved by
automated preparative HPLC under the following conditions: YMC ODS
20 x 100 mm Column, 10 min gradient starting from 70% solvent A (10%

' MeOH, 90% H,0, 0,2% H,PO,) and 30% solvent B to 100% solvent B (90%

MeOE, 10% H,0, 0 2% H,PO)), flow rate 20 mL/min, A = 220 nM.

“HPLC Ret Time” is the HPLC retention time under the following
conditions: YMC S5 ODS 4.6x 50 mm Ballastic.Column, 4 min gradient
starting from 100% solvent A (10% MeOH, 90% H,0, 0.2% H,PO,) to 100%
solvent B (90% MeOH, 10% H,0, 0.2% H,PO,), flow rate 4 mL/min, A = 220
oM. _ o

(Ex. Compound Structure Compound Name HPLC
No. : S L - ' "‘Ret
Time
. _ (min) |
205 o _ T ' 415

[[(Cyclopropylammo)carbonyl]axm

- —N ‘A [no}-N-(2-chioro-6-methylphenyl)-
: :N NA {6-benzothiazolecarboxamide
Ly .

26| . C . E e 4.08

[[(Cyclopentylamino)carbonyl}ami

N ' no]-N-(2-chloro-6-methylphenyl)-
N 6-benzothiazolecarboxamide

B ) > ’ :

PAT((E T 417

(ethynyl)eyclohexyllamino)carbon
N 1}Jamino)-N-(2-chloro-6-
}"Q‘N . wDN~ |methylphenyl)-6-
0 = B LS .

q

benzothxazolecarboxamlde

208 ' — [Z-[(&-Methyl- 437

.~ leyclohexyl)amino) carbonyl] amino
“/O/ ]-N-(2-chloro-8-methylphenyl)-6-
d @ N ) benzothiazolecarboxamide .
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J2-111(2,3-Dihydro-1H-inden-1- 423
iyl)amino]carbonyl}amino}-N-(2-
chloro-6-methylphenyl)-6-
benzothiazolecarboxamide

2-{[[{2-(1H-Imidazol-4- 2.87 |
yl)ethyl)lamino]carbonyljamino]-
N-(2-chloro-6-methylphenyl)-6-
benzothiazolecarboxamide

210

2-[[[[(Tetrahydro-2- ' 400

211
: furanyl)methyllaminojcarbonylla
mino]-N-(2-chloro-6-
d i Nj\ _ methylphenyl)-6- )
S N’\O benzothiazolecarboxamide
| oS ~ L
312 c ) 2-[[[[2-(5-Methoxy-1H-indo)-3- 3.97

yl)ethyllamino)earbonyl]amino]-

Q— . |N-(2-chloro-6-methylphenyl)-6-
d N O benzothiazolecarboxamide'

\
sy
N
/0 N _
213 cl 2-({((1,1-Dimethyl-2- 4929
: ~ |hydroxyethyl)amino]carbonyljami
N oH no)-N-(2-chloro-6-methylphenyl)-
{6-benzothiazolecarboxamide

214 cl 2-[[l(1,1-Dimethyl- 4.12
. : propyl)amino]carbonyllamino}-N-
N |(2-chloro-6-1nethylphenyl)-6- _

N © benzothiazolecarboxamide
° LS.

216 A _ [2-MIs- 401
. Methoxyphenyl)methyllamino}car
bonyl}aminoe}-N-(2-chlore-6-

methylphenyl)-6-

N
i
SJ\N"LN’\Q benzothiazolecarboxamide

216 5 2-[{li(4- : 3.98
N Methoxyphenyl)methyljamino}car
Q )—QN o bonyl)amino}-N-(2-chloro-6-
o s’“\ " ' methylphenyl)-6- ' '
/0 . benzothiazolecarboxamide
0
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217 - = pie 437
Propynylamino)carbonyllamino]-

o h>=¢:0 N-(2-chloro-6-methylphenyl)-6-
NY©:'§_ N ibenzothiazolecarboxamide
CE . s :

218 1 2-{[(2- 3.67
N _ Propenylamino)carbonyllamino]-
: N-(2-chloro-6-methylphenyl)-6-
| o" o - |benzothiazolecarboxamide
' o 2-IIes- ' - 427
Phenylpropyl)aminojcarbonyllam
h}-Q,u ° ino}-N-(2-chioro-6-methylphenyl)-
o A ")L N\O 6-benzothiazolecarboxamide

219

220 o ' | 2-TT0- | 428
. : 1(Hydroxymethy1)cyclopentyl]’ami
: N nojcarbonyllamino]-N-(2-chloro-6-
' N N o methylphenyl)-6-
o I * benzothiazolecarboxamide
N" Yo
221 J o jeun- 3.84
_ (Methoxymethyl)propyl}amino}car
: L bonyl}amino]-N-(2-chloro-6- :
N O methylphenyl)-6- =
o .. s/\k”/lL" ,g benzothiazélecarboxamide
222 | T R-2-TI- 1410
Phenylethyl)amino]carbonyl]ami
no)-N-(2-chioro-6-methylphenyl)-

4 )‘N\N j’L " 6-benzothiazolecarboxamide
=B~ T [Z-l(C,3-Dimethyl- TH-mdol 5~ |4.32
Q N yhamino)carbonyllamino]-N-(2-

Q " / chloro-6-methylphenyl)-6-
& benzothiazolecarboxamide
_ ° ‘)\N’ko _
224 o - o” |45 4.03

0. |Trimethoxyphenyl)aminolcarbony|

,/E‘j[ ~ 1}amino)-N-(2-chloro-6-
)—QN _? methylphenyl)-6-
o

benzothiazolecarboxamide
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295 ot =\ [2-[{(1,3-Berizodioxol-5- 401
© |ylamino)carbonyllamino]-N-(2-
- |chloro-6-methylphenyl)-6-
. }Q‘N N {benzothiazolecarboxamide

226 ] 21004~ 437
F |Fluorophenyl)amino}carbonyl]a
N)_Q\ O mino}-N-(2-chloro-6-
N N methylphenyl)-6-
° eIy, [benzothiazolecarboxamide
Example 227
Preparation of 2-[[[[(1-
5 oxvcarbonvl)eyeclopropyliaminolcarbonyliamino-N- 6-
[ -G-] othiazolec: ide
_ <
' . o]
.l
IN
o
NP N
10 Analogous to the preparation of the compounds of Table 1 using 1-

methoxycarbonyl-cyclopropyl amine gave the title compound of this
Example (6%) after purification by preparative HPLC under the
following conditions: YMC ODS 20 x 100 mm Column, 10 min gradient
starting from 70% solvent A (10% MeOH, 90% H,0, 0.2% H,PO,) and 30%

15  solvent B to 100% solvent B (90% MeOH, 10% H,0, 0.2% H,PO,), flow rate
20 mL/min, A = 220 nM. MS: 453 (M+H)*.

Ezample 228 :
Preparation of [6-[[[(2.6:Dimethyl-4-phenyliphenvllaminolcarbonyl]-2-

20 thiazol bamic acid, 1,1-dimethylethyl este
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Analogous to the preparation of the compounds of Table 4 using
. 2,6-dimethyl-4-phenyl aniline gave the title compound of this Exai:nple
5 (45%) after purification by silica gel chromatography and elution with 1-
5% methanol in chloroform. MS: 474.1 (M+H)*.

le 229
ation of 6-Dimethyl-4-(2-N.N-
10 imethyletho enyllaminolcarbonyll-2-benzothiazo arbamic_aci
1.1-dimethylethyvl ester
A Q ><
15 Ana.logous to the preparation of the compounds of Table 4 using

2 6—dxmethy1-4-(2-N,N—dnnethylethoxy) aniline gave the title compound of
this Example (45%) aﬂ:er purification by silica gel chromatography and
elution with 2-5% methanol in chloroform and 95: 4: 1 chloroform:
methanol: triethyl amine. MS: 485.1 (M+H)".

acid, 1 eth le 1 sfer
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Analogous to the preparation of the compounds of Table 4 ﬁsing
2,6-dimethyl-4-(2-morpholinoethoxy) aniline gave the title compound of
5 this Example (18%) after purification by silica gel chromatography and
elution with 95: 4: 1 chloroform: methanol: triethyl amine. MS: 527.7
(M+H)*.

10

methylphenyl)-6-benzothiazolecarboxamide

O Mo

15 -Analogous to the preparation of 99 in Table 3 except using
166B(Alt) afforded the title compound of this Example. MS: 386 (M+H)".
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. ‘Analogous to the preparation of 231 except using 2-methyl-
. cyclopropane carboxylic acid afforded the title compound of this
5 Example. MS: 400 (M+H)*.

10

Analogous to the preparation of 231 except using 2,2-dichloro-1-
- methyl-cyclopropane carboxylic acid afforded the title compound of this
15 Example. MS: 469 (M+H)". R
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Analogous to the preparation of 231 except using 1-hydroxy-
cyclopropane carboxylic acid afforded the title compound of this
Example. MS: 402 (M+H)".

235 t0 282 & 467 t0 478
General Procedure

Compounds 235 to 282 and 467 to 478 were prepared following the
procedure described below. Diisopropylethyl amine (50 uL, 0.288 mmol)
was added to a mixture of compound 166B(Alt) (30 mg, 0.096 mmol),
carboxylic acid (0.115 mmol), 1-hydroxy-7-azabenzotﬁazole (17 mg, 0.125
mmol), and ethyl-3-(3-dimethylaminb)-propyl carbodiimide
hydrochloride (24 mg, 0.125 mmol) in THF (1 mL). The mixture was
heated at 45°C for 1872 h. The reaction mixture was diluted with
dichloromethane (5 mL) and washed with 1 N aq. HCI solution (2x), 1N
aq. NaOH solution (2x). The organic extract was dried (MgSO)), filtered
and concentrated in speedvéc. The crude products were purified either
by trituration with dichloromethane-ether or by automated preparative
HPLC under the following conditions: YMC -ODS 20 x 100 mm Column,
10 min gradient starting from 70% solvent A (10% MeOH, 90% H20, 0.2%
H3PO4 ) and 30% solvent B to 100% solvent B (90% MeOH, 10% H20, 0.2%
H3P04), flow rate 20 mI/min, A = 220 nM.

“HPLC Ret Time” is the HPLC retention time under the following
conditions: YMC S5 ODS 4.6 x 50 mm Ballastic Column, 4 min gradient
starting from 100% solvent A (10% MeOH, 90% H20, 0.2% H3PO4 ) to

'100% solvent B (90% MeOH, 10% H20, 0.2% H3PO4) with 2 min hold, flow

rate 4 mL/min, A = 220 nM for compounds 235-271, and and compounds

- 107 -
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467478, and Phenomenex-Prime S5, 46 x 50 mm Column, 2 min
gradient starting from 100% solvent A (10% MeOH, 90% H20, 0.2%
HSPO4 ) to 100% solvent B (90% MeOH, 10% H20, 0.2% H3PO4) with 1-
min hold, flow rate 5 mL/min, A = 220 nM for compounds 272-282.

5

1]\?%. Compound Structure ~Compound Name REtP'II‘fm
. e
_ ' _ _ : (min)
235 0 N-(2-Chloro-6- 3.84
O_( methylphenyl)-2-
N [(cyclobutylcarbonyl)a
s mino}-6-

\N benzothiazolecarboxa
| @ mide
N
fi !

s N-@-Chloro-6- T %00
_ methylphenyl)-2-
[(cyclopentylcarbonyl)a

¢ N mino)-6-
o= ~ |benzothiazolecarboxa
' - |mide

N-(2-Chloro-6- 432
methylphenyl)-2-
[(cyclohexylacetyl)ami
noj-6- .
benzothiazolecarbox
mide

N-(2-Chloro-6- 3.39
methylphenyl)-2-
[(methoxyacetyl)amino
}-6-
benzothiazolecarboxa
mide
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239

N7Z-Chioro5-
methylphenyl)-2-[(1-
0X0-2-

phenylpropyl)amino}-
‘16-

benzothiazolecarboxa
mide

4.1

N-(2-Chloro-6-
methylphenyD-2-{(1-
0xX0-2- _
methylpropyl)amino]-
6

benzothiazolecarboxa
mide

4.06

241

N-(2-Chloro-6-
methylphenyl)-2-{(1-
0x0-3-
phenylpropyl)amino}-
6

benzothiazolecarboxa
mide

411

N-(2-Chloro-6-
methylphenyl)-2-[[3-(2-
methoxyphenyl)-1-
oxopropyllamino}-6-
benzothiazolecarboxa
mide

4.16

N-(2-Chloro-6-
methylphenyl)-2-[[1-
0x0-3-(2,3,4-
trimethoxyphenyl)prop|
yllamino]-6-
benzothiazolecarboxa
mide

4.03
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244

J;

N-(2-Chloro-6-
methylphenyl)-2-[(1,4-
dioxopentyl)amino]-6-
benzothiazolecarboxa
mide '

7

%;o

N-(2-Chloro-6-
methylphenyl)-2-[(2,2-
dimethyl-1-
oxobutyl)amino]-6-
benzothiazolecarboxa
mide :

4.04

X

o
ged

2-[[(2-Chloro-6-
fluorophenyl)acetylla
mino}-N-(2-chloro-6-
methylphenyl)-6-
benzothiazolecarboxa
mide

247

o

N-(2-Chloro-6-
methylphenyl)-2-[[(2-
methylphenyl)acetylla
mino]-6-
benzothiazolecarboxa
mide

4.06

o

A

vs
et

Q

N-(2-Chloro-6-

' |methylphenyl)-2-[[(3-

methoxyphenyl)acetyl}
amino]-6-
benzothiazolecarboxa
mide

394
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- |[N-(2-Chloro-6- = - '4.19
methylphenyl)-2-[[(4-
chlorophenyl)acetylja
mino}-6-
benzothiazolecarboxa
mide

N-(2-Chloro-6- 358
_|{methylphenyl)-2-[(1-
oxo-4-pentynyl)amino]-
6-

benzothiazolecarboxa
mide

5-[[6-1[(2-Chloro-6- 3.63"
methylphenylamino]c
arbonyl)-2-
benzothiazolyljJamino]-|
5-oxopentanoic acid
methyl ester

N-(2-Chloro-6- - 417

. |methylphenyl)-2-[(1-
oxohexyl)amino}-6-
benzothiazolecarboxa
mide

N-(2-Chloro-6- 4.1
methylphenyl)-2-[[3-(3-
methoxyphenyl)-1-
oxopropyllamino}-6-
benzothiazolecarboxa
mide '
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oj' 2-1[(1,3-Benzodioxol-5-

yDacetylJamino]-N-(2-
chloro-6-
jmethylphenyl)-6-
benzothiazolecarboxa
mide

.3.89

o

2-[[3-(1,3-Benzodioxol-
5-yD-1- '
oxopropyllamino]-N-(2-
chloro-6-
methylpheny})-6-
benzothiazolecarboxa
mide :

4.08

o-c, | N-(2-Chloro-6-
methylphenyl)-2-[[(3,5-
dimethoxyphenyl)acety
llamino}-6- =~
benzothiazolecarboxa
mide

395

. |N-(2-Chloro-6-

. |methylphenyl)-2- .
[(cyclopropylacetyl)amil
noj}-6- ) '
benzothiazolecarboxa
mide

N-(2-Chloro-6-
methylphenyl)-2-[[(1-
methylcyclopropyl)car
bonyllamino]-6-
benzothiazolecarboxa
mide

3.82
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259 NN o |N-(2-Chloro-6- . 455
o . methylphenyl)-2-[[[2-
Y)L N7 s |(trimethylsilyl)cyclopr
o Qe opyllcarbonyllamino]-
6

benzothiazolecarboxa
mide

260 0o n o N-(2-Chloro-6- 441
)Ej@\-nﬂ | |methylphenyl)-2-[[[1-
N7 s Xy |(4-
0 A .~ |methoxyphenyl)cyclop
' ropyl]carbonyl]amino]-
6

benzothiazolecarboxa
_ mide

261 n X trans-N-(2-Chloro-6- 437
Py ! w methylphenyl)-2-[{(2-
V/U\N g NF phenyleyclopropyl)carb
: ] onyllamino}-6-

© HC benzothiazolecarboxa
|mide

262 . o HiC - |N-(2-Chloro-6- 451
methylphenyl)-2-[f[1-
N— N 4
N o {methylphenyl)cyclopro
o pylicarbonyljamino}-6-
benzothiazolecarboxa
‘imide

263 . HC N-(2-Chloro-6- 449

methylphenyl)-2-[[{1-

' N |(4-

chlorophenyl)cyclopro

N o @ pyljcarbonyljamino]-6-

o PN benzothiazolecarboxa
NS . |mide .

Cl
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264

[1-[[[6-[[{(2-Chloro-6-
methylphenyl)amino]e
arbonyl]-2-
benzothiazolylJamino]c
arbonyljcyclopropyljca
rbamic acid 1,1-
dimethylethyl ester

3.96

&

T (15 trans)-N-0-

Chloro-6-
methylphenyl)-2-[[[2,2-
dimethyl-3-(2-methyl-
1-
propenyl)cyclopropyllc
arbonyljamino)-6-
benzothiazolecarboxa
mide

4.52

(1S-cis)-N-(2-Chloro-6-
methylphenyl)-2-{{[2,2-
dimethyl-3-(2-methyl-
1-

propenyl)cyclopropylle
arbonyl]amino}-6-
benzothiazolecarboxa
mide

448

4 M

o€
N

N-(2-Chloro-6-
methylphenyl)-2-[[(1-
phenyleyclopropyl)carb
onyllamino]-6-
benzothiazolecarboxa
mide

4.30

o=

H,C.

N-(2-Chloro-6-
methylphenyl)-2-[[(2-
formylcyclopropyl)carb|
onyljamino]-6-
benzothiazolecarboxa
mide :

428
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oY

2-{[[6-[{(2-Chloro-6-
methylphenyl)amino]c
arbonyl]-2-
benzothiazolyljamino]c
arbonyllcyclopropanec
arboxylic acid ethyl
ester

4.04

,

2-{[[6-[[(2-Chloro-6-
methylphenyl)amino)c
arbonyl]-2-
benzothiazolyl]amino]d
arbonyl]-1-
methylcyclopropaneca
rboxylic acid methyl
ester

3.95
3.98

271

N—& N )

lopyllcarbonyl]amino]-
6-

N-(2-Chloro-6-
methylphenyl)-2-{[[2-
(phenylmethyl)cyclopr

benzothiazolecarboxa
mide

4.36

N-[6-[[(2-Chioro-6-
methylphenyl)amino]c
arbonyl}-2-
benzothiazolyl]-2-
quinolinecarbox-
amide

2.39

N-(2-Chloro-6-
methylphenyl)-2-{(2-
pyridinylcarbonyl)ami
no)-6-
benzothiazolecarboxa
mide

2.14
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274 ' Hac _ N '(2'011101‘0-6' - 202
o ~ |methylphenyl)-2-[(2-

' pyridinylcarbonyl)ami

noJ]-6- '

ci benzothiazolecarboxa
mide, 1-oxide

25 N trans-N-(2-Chloro-6- 1.66
N—d methylphenyl)-2-[{[2-
V_< s N [(dimethylamino)meth
. 0. ylleyclopropyljcarbonyl
C Jamino}-6- -

N _ benzothiazolecarboxa
mide

276 N o |N-(2-Chloro-6- 2.07
.; oy N methylphenyl)-2-[[(1-
§ methyl-1H-pyrrol-2-
' _ = ©° . ylacetyl]lamino]-6-
| SN

o, benzothiazolecarboxa
mide

N-(2-Chloro-6- 1.65
methylphenyl)-2-[[5-
(dimethylamino)-1-

- |oxopentyllamino}-6-
benzothiazolecarboxa
mide :

3
i

N-(2-Chloro-6- - 1.58
methylphenyl)-2-{{4-
(dimethylamino)-1-
oxobutyllamino]-6--
benzothiazolecarboxa
mide

|
] 2|
2 -
oA
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trans-N-(2-Chloro-6-
methylphenyl)-2-{[[2-
a- o

pyrrolidinylmethylcyc
lopropyl] carbonyl]a::m
noj-6-
benzothiazolecarboxa
mide

1.67

" [trans-N-(2-Chloro-6-
methylphenyl)-2-[[[2-
Q-

plpendmylmethyl)cycl
opropyl] carbonyl] amin
0]-6-
benzotmazolecarboxa
|mide

170

281

s

N-(2-Chloro-6-
methylphenyl)-2-
[[(dimethylamino)acet
yllamino]-6-
benzothiazolecarboxa
mide

- 149

o |N-(2-Chloro-6-
methylphenyl)-2-[[3-(2-
methyl-4-nitro-1H-
imidazol-1-y1)-1-
oxopropyl]amino]-6-
benzothiazolecarboxa
mide

- 191

|trans-N-(2-Chloro-6-
|methylphenyl)-2-[[[2-
. [4"(1’1'
dlmethylethyl)}:oht-myl](:J
yclopropyl] carbonyl]a
mino}-6-
benzoth:azolecarboxa
mide

487
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'trans-N-ﬂ(Zf-hloro-&'. )
znethylphenyl)—2—[ [[2-
. he

ethoxyphenyl)cyclopro
pyllcarbonyljamino]-6-
benzothiazolecarboxa
mide

4.51

trans-N-(2-Chloro-6- _
methylphenyl)-2-[[[2-
-

fluorophenyl)cycloprop|
yllcarbonyljamino}-6-
benzothiazolecarboxa
mide

—139

o |trans-N-(2-Chloro-6-
.|methylphenyD)-2-[[[2-
f4-(1-

|methylethyl)phenyl]cy
clopropyl]carbonyl]amil
nol-6-.
benzothiazolecarboxa
|mide

4.77

471

CF;

|trans-N-(2-Chloro-6-
methylphenyl)-2-[{[2-
4- _
(trifluoromethyl)pheny
leyclopropylicarbonyl]
amino]-6-
benzothiazolecarboxa
mide

457

- tféﬁs-N—(E-Chloro-G-
methylphenyl)-2-[[[2-
4-

nitrophenyl)cyclopropy|
IJcarbonyljamino}-6-
benzothiazolecarboxa
mide

4.36

Trans-N-(2-Chloro-6-
methylphenyl)-2-[[[2-
4-

cyanophenyl)cycloprop
yljcarbonyllamino]-6-
benzothiazolecarboxa
mide

.4.20
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474

- |amino]-N-(2-chloro-6-

trans-2-{[(2-{1,1'-
Biphenyl]-4- _
yleyclopropyl)carbonyl)

methylphenyl)-6-
benzothiazolecarboxa
mide

4.80

trans-Z‘[[ [2‘( 1,3‘
Benzodioxol-4-
ylcyclopropyllcarbonyl
Jamino])-N-(2-chloro-6-
methylphenyl)-6-
benzothiazolecarboxa
mide

437

trans-N-(2-Chioro-6-
methylphenyl)-2-{[[2-
3- '
chlorophenyl)cyclopro
pyllcarbonyl]jamino]-6-
benzothiazolecarboxa
mide

459

477

trans-N-(2-Chloro-6-
methylphenyl)-2-[[[2-
3-

cyanophenyl)cycloprop
yllcarbonyl]amino]-6-
benzothiazolecarboxa
mide

4.21

|methylphenyl)-2-{[[2-
3-

'trans-N~(2Ifhloro-6-

nitrophenyl)cyclopropy
lcarbonyllamino]-6-
benzothiazolecarboxa
mide :

437

1! to 3

General Procedure
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Compounds 283 to 322 were prepared following the procedure described
below. Diisopropyléthyl amine (50 pL, 0.288 mmol) was added to-é.
mixture of compound 183B(Alt) (30 ﬁg, 0.096 mmol), carboxylic acid
(0.115 mmol), 1-hydroxy-7-azabenzotriazole (17 mg, 0.125 mmol), and
ethyl-3-(3-dimethylamino)-propyl carbodiimide hydrochloride (24 mg,
0.125 mmol) in THF (1 mL). The mixture was heated at 45°C for 18-72 h.
The reaction mixture was diluted with dichloromethane (5 mL) and

 washed with 1 N ag. HCI solution (2x), 1 N aq. NaOH solution (2x). The

organic extract was dried (MgSO,), filtered and concentrated in
speedvac. The crude products were purified either by trituration with
dichloromethane-ether or by automated preparative HPLC under the
following conditions: YMC ODS 20 x 100 mm Column, 10 min gradient
starting from 70% solvent A (10% MeOH, 90% H20, 0.2% H3P0O4 ) and

'30% solvent B to 100% solvent B (90% MeOH, 10% H20, 0.2% H3P04), flow
‘rate 20 mL/min, A =220 nM. o .
“HPLC Ret Time” is the HPLC retention time under the following

conditions: YMC SB_ ODS 4.6 x 50 mm Ballastic Column, 4 min gradient
starting from 100% solvent A (10% MeOH, 90% H20, 0.2% H3PO4 ) to

-100% solvent B (90% MeOH, 10% H20, 0.2% H3PO4) with 2 min hold, flow
‘rate 4 mL/min, A = 220 nM.

EX. | Compound Structure Compound Name HPLC
NO. Ret
. (min)
283 2- ' 3.86
CH [(Cyclobutylcarbonyl)a
3 mino]-N-(2,6- .
H,C dimethylphenyl)-6-

N benzothiazolecarboxa
mide :
S E i _
NJ\N o}
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284

5 - :
[(Cyclopentylcarbonyl)
amino}-N-(2,6-
dimethylphenyl)-6-
benzothiazolecarboxa
mide

4,01

5 _
[(Cyclohexylacetyl)ami
nol-N-(2,6- :
dimethylphenyl)-6-
benzothiazolecarboxa
mide

N‘(2 1 6'
Dimethylphenyl)-2-{(1-
0x0-2-
phenylpropyl)amino]-
6-

benzothiazolecarboxa
‘imide

4.1

N’(2 56'

Dimethylphenyl)-2-{(2-

methyl-1- :

oxopropyl)amino]-6-

benzothiazolecarboxa
mide

3.73
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- pa— ' N-Z6- 7T}
Q—cn, Dimethylphenyl)-2-[(1-

_ p - 0x0-3- .
¢ N : phenylpropyl)amino]-

S 6-
Db\ - |benzothiazolecarboxa
s 0 ‘Imide
PY -

289 = N-(2,6- - 415
Q’c”a Dimethylphenyl)-2-[[3-
HC (2-methoxyphenyl)-1-

: oxopropyllamino]-6-
benzothiazolecarboxa
. _cH,{mide
S o] [+ M

550 | . |N-(2;6- - 400
Q—cﬂ, " |Dimethylphenyl)-2-[[3-
he N (2,3,4-

_ trimethoxyphenyl)-l-.
: o, oxopropyl]amino]-6-
Q - o~ benzothiazolecarboxa

N)\N)J\/\dtJ \CH, mi de
Q _

c’.‘: ———
291 N-(2,6- 3.37
CH, Dimethylphenyl)-2-
[(174' L
HC Yy dioxopentyl)amino]-6-
berzothiazolecarboxa
mide
o}
N)\NJK/YO .
CH, . '
202 2-12,2-Dimethyl-1- 405
CH, oxobutyl)amino]-N-
(2,6-dimethylphenyl)-6-
HC benzothiazolecarboxa
mide
S 0
NJ\N)S(\CHQ
H,C CH,
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N-(2,6- 3.39
Dimethylphenyl)-2-

.} {(methoxyacetyl)amino
13-6-
benzothiazolecarboxa
mide '

N,N-Dimethyl-N’-[6- | 3.34
- Ji(2,6- '
- |dimethylphenyl)amino;
Jcarbonyl}-2-
benzothiazolyl]butaned
iamide

N-2,6- _ '3.83
Dimethylphenyl)-2-[[(1
methylcyclopropyl)car
bonyllamino}-6-
benzothiazolecarboxa
mide

2-[[(2-Chloro-6- 403
fluorophenyl)acetylja
mino}-N-(2,6-
dimethylphenyl)-6-
benzothiazolecarboxa
mide

N-(2,6- o 4.07
Dimethylphenyl)-2-([(24 -
methylphenyl)acetyl]a
minoj-6- -

' {benzothiazolecarboxa

mide
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298

N-(2,6-
Dmethylphenyl)-2-[[(3-
methoxyphenyl)acetyl]
amino}-6-
benzothiazolecarboxa
mide

3.94

2-[[(4-

: Chlorophenyl)acetyl]a
mino]-N-(2,6-
dimethylphenyl)-6-
benzothiazolecarboxa
mide

4.19

N-(2,6-
Dlmethylphenyl)-Z- [(1-

6-
benzothiazolecarboxa
mide

358

oxo-4-pentynyl)amino]-{ - .

301

N’(2,6-

Dimethylphenyl)-2-{(1-

joxohexyl)amino]-6-
benzothiazolecarboxa

- |mide :

4.18

N-(2,6-
Dlmethylphenyl)-Z-[[3-
(8-methoxyphenyl)-1-
oxopropyllamino]-6-
benzothiazolecarboxa
mide '

4,11
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CH, . . 5.y1).1..
' " joxopropyljamino]-N-

_ (2,6-dimethylphenyl)-6-
benzothiazolecarboxa
S . mide
A

9-[1(1,3-Benzodioxol-5- | 3.01

o
7 yDacetyllamino}-N-
© |(2,6-dimethylphenyl)-6-
’ benzothiazolecarboxa

s __\( mide

308 Q_ ' 2-[[3-(1,3-Benzodioxol- | 4.09
HE

H, | 2-11(3,5- 3.97

N
I
© o—C
_ ' Dimethoxyphenyl)acet
ylJamino]-N-(2,6-
dimethylphenyl)-6-

benzothiazolecarboxa
mide

2- 3.79
[(Cyclopropylacetyl)am
ino}-N-(2,6-
dimethylphenyl)-6-
benzothiazolecarboxa
mide

N-(2,6- 4438
Dimethylphenyl)-2-[[[2-
(phenylmethyl)cyclopr
opyllcarbonyl]amino]-
6

benzothiazoiecarboxa
mide
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N-(2,6-
|Dimethylphenyl)-2-[[[2-
. |(trimethylsilyl)cyclopr
opyllcarbonyljamino]-
6

| benzothiazolecarboxa
mide

~ 4.58

2~
[(Cyclopropylcarbonyl)
- |amino]-N-(2,6-
dimethylphenyl)-6-
benzothiazolecarboxa
mide

—3.82

310

N'(236" '
Dimethylphenyl)-2-{[(2-
methylcyclopropyl)ecar
bonyllamino}-6-
benzothiazolecarboxa
|mide

4.02

311

o, trans-N-(2,6-

[ * |Dimethylphenyl)-2-[[(2-
phenyleyclopropyl)carb
Jonyljamino}-6-
benzothiazolecarboxa
mide

4.38

312

N '(2’ 6‘
Dimethylphenyl)-2-[[[14
4

methylphenyl)cyclopro
pylicarbonyl)amino}-6-
{benzothiazolecarboxa
mide

4.50

313

2-[l[1-4-
Chlorophenyl)cyclopro
pyllcarbonyl]lamino]-
N'(z ,6‘
dimethylphenyl)-6-
benzothiazolecarboxa
mide

447
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314

[1-fil6-(((2,6-
Dimethylphenyl)amin
olcarbonyl]-2-

arbonyljcyclopropyllca
rbamic acid 1,1-
dimethylethyl ester

benzothiazolyllamino]c

397

315

(1S-cis)-2-([[2,2-
Dimethyl-3-(2-methyl-
1-
propenyl)cyclopropyllc
arbonyl]amino]-N-(2,6-
dimethylphenyl)-6-
benzothiazolecarboxa
mide

450

316

N<CZ.6-
Dimethylphenyl)-2-{[[1-
“-

methoxyphenyl)cyclop
ropyllcarbonyllamino}-
6-

benzothiazolecarboxa
mide

- 4,36

317

N -(2 1 6'
Dimethylphenyl)-2-{[( 17
phenylcyclopropyl)carbi
onyl]amino)]-6-
benzothiazolecarboxa
mide

4.32

318

N-(2,6-
Dimethylphenyl)-2-[[(2
formylcyclopropyl)carb
onyllamino]-6-
benzothiazolecarboxa -
mide

4.29

319

CH,

HC W

2-1[6-(l(2,6-

§ | Dimethyiphenyl)amin

ojcarbonyl}-2-
benzothiazolyl]Jamino]c
o larbonyljcyclopropanec
arboxylic acid ethyl
ester

4.03
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20 . HG 2T T 25
Cyanocyclopropyl)c
N arbonyl}amino]-N-

¥ | (2,6-
"; Y HiC dimethylphenyl)-6-
/l\ - : " |benzothiazolecarbo

xamide

321 . 2-{{[6-11(2,6- 3.97
CH, - ' Dimethylphenyl)amin | 4.00

(. o o]carbonyl]-2-
HC N cH’sS |benzothiazolyljamino]c

{
O |arbonyl]-1-
~s methylcyclopropaneca
A © irboxylic acid methyl -
N" N7 o ester

b Dimethyl-3-(2-methyl-

o}

322 Q_ . ' aa| (1S-trans)-2-[[[2,2- 453
HC N 1-
propenyl)cyclopropyllc
Nj\ ’ arbonyljamino}-N-(2,6-
N ™  |dimethylphenyl)-6-
ne” en, @ |benzothiazolecarboza
o mide

Example 323 to 337
5 General Procedure

Compounds 323 to 387 were prepared following the procedure described
below. Diisopropylethyl amine (50 pL, 0.288 mmol) was added to a
mixture of the free base of compound 2 (30 mg, 0.096 mmol), carboxylic
10  acid (0.115 mmol), 1-hydroxy-7-azabenzotriazole (17 mg, 0.125 mmol),
and ethy1-3-(3-diméthy1amino)-propyl carbodiimide hydrochloride (24
mg, 0.125 mmol) in THF (1 mL). The mixture was heated at 45°C for 18-
72 h. The reaction mixture was diluted with dichloromethane (5 mL)
and washed with 1 N aq. HCI solution (2x); 1 N aq. NaOH solution (2x).
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The organic extract was dried (MgSO,), filtered and concentrated in
speedvac. The crude prt_jducts_ were purified either by trituration with
dichloromethane-ether or by automated preparative HPLC under the
following conditions: YMC ODS 20 x 100 mm Column, 10 min gradient
starting from 70% solvent A (10% MeOH, 90% H20, 0.2% H3PO4 ) and
30% solvent B to 100% solvent B (90% MeOH, 10% H20 0.2% H3PO4), flow
rate 20 mL/mm, A =220nM. - '

“HPLC Ret Time” is the HPLC retention time under the following
conditions: For compounds 327-334 the conditions are YMC S5 ODS 4.6 x
50 mm Ballastic Column, 4 min gradient starting from 100% solvent A

 (10% MeOH, 90% H20, 0.2% H3PO04 ) to 100% solve_nt" B (90% MeOH, 10%

H20, 0.2% H3PO4) with 2 min hold, flow rate 4 mL/min, A = 220 nM; for
compounds 323-326 and 335-337 the conditions are YMC S5 ODS 4.6 x50
mm Ballastic Column, 4 min gradient starting from 100% solvent A
(10% MeOH, 90% H20, 0.1% TFA ) to 100% solvent B (90% MeOH, 10%
H20, 0.1% H3PO4) with 2 min hold, flow rate 4 mL/min, A = 220 nM.

EX. - Compomd Structune Compound Name HPLC
NO. Ret Time
(min)

=5 N-CA6 | 270
V)L *1( Trimethylphenyl)-2-
[ l (f2-
HO=g %e #, | (trimethylsilyl)cyclopr

' Hc™ Ton, opylicarbonyllamino}- .

o 6-

benzothiazolecarboxa
mide

' — N 218
i N/T'\N e Methylcyclopropyl)car

- - {bonyljamino}-N-(2,4,6-

&, - %e cu, | trimethylphenyl)-6-

benzothazolecarboxa
mide

-129-



WO 99/24035

QA207a

PCT/US98/23204

[trans-2-[[(2-

:@\cu, tnmethylphenyl)-G-

rmde

Phenylcyclopropyl)car.
bonyllamino}-N-(2,4,6-

benzothlazolecarboxa

l 2-[[16-1((2,4.6-

arboxylic acid ethyl
|ester

o "1"11)\(& | Trimethylphenyl)amin|
N7 s f)\ ~ o}carbonyl}-2-

0 ) Qe” ~Z “cu, |benzothiazolyllamino]c

' arbonyljcyclopropanec

4.32

[1-{([6-[((2,4,6-

o}carbonyl]}-2-

% rbamic acid 1,1-
dxmethylethyl ester

Tnmethylphenyl)amm:_

' “|benzothiazolyllamino]c
°‘t’ arbonyljcyclopropyl]ca

4.15

= (S trans) 222
1-

arbonyl]Jamino]-N-
(2,4,6-

. |mide

Dimethyl-3-(2-methyl-

- |propenyl)cyclopropylle

' tnmethvlphenyl)—6—
o, benzothiazolecarboxa

4.656

| (IS0 222
1-

(2,4,6-

_ |mide

Dimethyl-3-(2-methyl-

propenyl)cyclopropylic
arbonyl}amino]-N-

tnmethylphenyl)-6-
benzothiazolecarboxa

4.63
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- 330

2-{i(1-
Phenylcyclopropyl)car
bonyl]amino]-N-(2,4,6-
- |trimethylphenyl)-6-

mide

benzothiazolecarboxa |

445

EZi1

fo mide
N o

2-[I(2-
Formyleyclopropyl)car
bonyl}amino]-N-(2,4,6-
trimethylphenyl)-6-
benzothiazolecarboxa

443

—@—cu, onyl]amino}-N-(2,4,6-
trimethylphenyl)-6-

PAIG2
Cyanocyclopropyl)carb

benzothiazolecarboxza
mide

442

2-{li6-11(2,4,6-
Trimethylphenyl)amin
oJcarbonyl]-2-
benzothiazolyllamino]d
arbonyl]-1-
methylcyclopropaneca
rboxylic acid methyl
ester '

414

2-[[[2- L
(Phenylmethyl)cyclopr
opylicarbonyl]amino]-
IN-(2,4,6-
trimethylphenyl)-6-

. |benzothiazolecarboxa
mide

448
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i N {*  |Methylphenyl)cyclopro
._ NS Ij\ pyllcarbonyl]aminoj-
e oHy '
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N-(2,4,6-
trimethylphenyl)-6-
CH, : benzothiazolecarboxa
mide

336 o N o, (204 468
)I\IDj(N - |Chlorophenyl)cyclopro
N jﬁ:l\ pyllcarbonyllamino]-
' Qe cn, |N=(2,4,6-

: trimethylphenyl)-6-
benzothiazolecarboxa

Cl
mide

g

N-(2,4,6- _
trimethylphenyl)-6-

0 benzothiazolecarboxa
e mide

— PR (e 159
)I::QYN *  |Methoxyphenyl)cyclop
. N s :@\ ropyl]carbonyl]_amino]- N
| Yue cH,

Example 338 to 466
General Procedure

Compounds 338 to 466 were prepared following the procedure described
below. Appropriate amine (0.086 mmol) was added to a solution of 166A
(30 mg, 0.072 mmol) in THF (3 mL). The solution was stirred at 57°C for
48-72 h. The reaction mixture was diluted with dichloromethane (5 mL)
and washed with 1 N aq. HCI solution (2x), 1 N aq. NaOH solution (2x).
The organic extract was dried (Na,SO)), filtered and concentrated in
vacuo to obtain the titled compounds. Some of the analogs required
purification by automated preparative HPLC under the following
conditions: YMC ODS 20 x 100 mm Column, 10 min gradient starting
from 70% solvent A (10% MeOH, 90% H20, 0.2% H3PO4 ) and 30% solvent
B to 100% solvent B (90% MeOH, 10% H20, 0.2% H3P04), flow rate 20

‘mL/min, A = 220 nM.
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“HPLC Ret Time” is the HPLC retention time under the following
conditions: Phenomenex-Prime S5 C18 4.6 x 30 mm, 2 min gradient
starting from 100% solvent A (10% MeOH, 90% H20, 0.2% H3P04 ) to
100% solvent B (90% MeOH, 10% H20, 0.2% H3P0O4) with 1 min hold, flow
rate 5 mL/min, A = 220 nM for compounds 387-388; 390-405; 422; 426-428; -
431-466; Phenomenex-LUNA S5 C18 4.6 x 30 mm, 2 min gradient
starting from 100% solvent A (10% MeOH, 90% H20, 0.1% TFA ) to 100%
solvent B (90% MeOH, 10% H20, 0.1% TFA) with 1 min hold, flow rate 5
mI/min, A =220 0M for compounds 338-340; 344-345; 347-386; 389; 406-
421; 423-425; 429-430; and YMC S5 ODS 4.6 x 50 mm Ballastic Column, 4
min gradient starting from 100% solvent A (10% MeOH, 90% H20, 0.2%
H3PO4 ) to 100% solvent B (90% MeOH, 10% H20, 0.2% H3PO4) with 2
min hold, flow rate 4 mL/min, A = 220 nM for compounds 341-348; and

e —etnteny

EX. Compound Structure Compound Name BPLC
NO. | ' _ Ret Time
(min)
338 N o N N-(2-Chloro-6- 1.76
oY \ch(" {|methylphenyD)2-{(2-
°H,c: t piperidinyl)ethyllamin
o olcarbonyljamino]-6-
benzothiazolecarboxa
: | " lmide
339 _ N-(2-Chloro-6- 2.55
£ N methylphenyl)-2-[[[{(2-
NTN%SQ( 7 |chlorophenyl)methylla
a 9 I “:@ mino]carbonyljaminol]
N 6
: i benzothiazolecarboxa
mide
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mino]carbonyl]amino]
’ 16 _
benzothiazolecarboxa
mide

340 Q\/ N-(tZI;-C;hllt:ro-GS : 2.23
_ : o N methylphenyl)-2-[{[[(2-
_ N\n’"\(/ fluorophenyl)methylja
e '

N-@-Chloro 6 i16

Ty :
QO/\,N n\<," « |methylphenyl)-2-[[[(2-
\!,r ;:qru phenoxyethyl)amino]c
o arbonyl}amino)-6-
He benzothiazolecarboxa

mide

342 g - B 2-[[[(Benzo[bjthiophen-|  4.31
_ 3
N " |ylmethyl)amino]carbo
7 "YN‘QDYN ? |ayllaminol-N-(2- .
-0 Kﬁ chloro-6-
Sc methylphenyl)-6-

benzothiazolecarboxa
mide

43 chirat} (R)-N-(2-Chloro-6- '3.82
N, o methylphenyl)-2-[[[(2-
lr ;an hydroxy-1-
. Vo L phenylethyl)amino]car
e bonyllamino]-6-
benzothiazolecarboxa
: : mide
4 o, - N-(2-Chloro-6- 181
H,g”\@\/ methylphenyl)-2-[[[[[4-
NTN\(/" a [(dimethylamino)phen

Y
] m 1Jmethyl] amino]carboni_
I _

yllamino}-6-
benzothiazolecarboxa
mide

u methylphenyl)-2-[[[(2-

N
{0 N hydroxy-1- )
on o phenylethyl)aminojcar,
‘ ' bonyllamino]-6-

benzothiazolecarboxa
mide

35 o] (S)-N-(2-Chloro-6- 213
O\/"\r“\(/
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4 | -~ 1\1‘-(2-('3310:0-?1-' 3.96
1 ' - |methylphenyl)-2-{{[[(4-
c_’_df\@\,u\‘ru\«" o |nitrophenylmethylja

a0 Xj mino]carbonyl]amino]-
- 6- ' '

benzothiazolecarboxa
mide

N-(2-Chloro-6- - 1.73

. 4T g -N._N.
o Ol/\/ j;’ \(_’s:q(N ¥ |methylphenyl)-2-[[[[2-
= - (1-
: °H=)© pyrrolidinyl)ethyl]ami
o nojcarbonyljamino)-6-
T benzothiazolecarboxa

mide

348 :>( P N-(2-Chloro-6- 2.38
Fok NYN\<,N S « |methylphenyl)-2-[[[[[4-
B AN (trifluoromethoxy)phe
o nylimethyllamino]carb
onyllamino}-6-
benzothiazolecarboxa
‘mide '

7T T [N-GChloro e 161
[ ) {methylphenyl)-2-[i{[2-
- :

= o VT pyridinyl)ethyllamino]

: carbonyljamino])-6-
benzothiazolecarboxa
mide

_ oH N-(2-Chloro-6- 162
o O methylphenyl)-2-[[[(2-
— O 1 pyridinylmethyl)amin
| - N o)carbonyl]amino)-6-
@"l ° benzothiazolecarboxa
_ ~ |mide

351 oHC N-(2-Chloro-6- 1.59
_ . :@ methylphenyl)-2-{[{(3-
. pyridinylmethyl)amin

N= — olcarbonyljamino}-6-
N\ /. ° benzothiazolecarboxa

mide
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N-(2-Chloro-6-
methylphenyl)-2-{[[(4-
pyridinylmethyl)amin
'loJcarbonyl}amino}-6-

mide

benzothiazolecarboxa |.

158

N-(2-Chloro-6-
methylphenyl)-2-[[[[(3-
chlorophenyl)methylla

benzothiazolecarboxa
mide

mino]carbonyl}amino]-

2.27

N-(2-Chloro-6-
methylphenyl)-2-
(z,s- - '

0]-6-
benzothiazolecarboxa
mide

dichlorophenyl)methyl| :
Jaminojcarbonyljamin| -

2.35

N-(2-Chloro-6-
methylphenyl)-2-
F. [[[[(3,4' :

" Jamino]earbonyljamino
J6-
benzothiazolecarboxa
mide

diﬂuorophen&l)methyl]'

222

N-(2-Chloro-6-
methylphenyl)-2-
{{ffc2,6-
dimethoxyphenyl)met
hyljaminojcarbonylja
mino}-6-
benzothiazolecarboxa
mide

224

o

N-(2-Chloro-6-
methylphenyl)-2-[[[[(2-
ethoxyphenyl)methylla
minojcarbonyl]amino]-
6-
benzothiazolecarboxa
mide
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358

N-(2-Chloro-6-
methylphenyl)-2-
[ll[(2,3-dibydro-1,4-
benzodioxin-2-
yl)methyllamino]carbo
nyljamino}-6-
benzothiazolecarboxa
mide

235 |

O~—CH,

N-(2-Chloro-6-
?nethylphenyl)-Z-[[[[%
3.

methoxyphenyl)ethylla
mino]carbonyl]amino]-
6
benzothiazolecarboxa

{mide

2.23

N-(2-Chloro-6-
:(methylphenyl)-Z-[[[[z-
4-

methoxyphenyl)ethyl]a
minojcarbonyljamino]-

benzothiazolecarboxa
mide

222

361

N-(2-Chloro-6-
methylphenyl)-2-[[[[(2-

methylphenyl)methyl]

}amino]carbonyll amino

-6-
benzothiazolecarboxa
mide

224

N-(2-Chloro-6-
methylphenyl)-2-[[[[(8-
methylphenyl)methyl]
amino]carbonyl]amino
}-6-
benzothiazolecarboxa
mide

2.25
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363

N-(2-Chloro-6-
methylphenyl)-2-[[[[(5-
methyl-2-
furanyl)methyllamino]
carbonyl}amino)-6-
benzothiazolecarboxa
mide

2.14

oni | (S)-N-(2-Chloro-6-
methylphenyl)-2-[{[[1-
(hydroxymethyl)-2-
phenylethyllamino]car;
bonyllamino]-6-
benzothiazolecarboxa
mide

2.13

o N-(2-Chloro-6-
S NJ@ methylphenyl)-2-[[[[2-
N, I

L |(phenylamino)ethylla
mino]carbonyl]amino]-

benzothiazolecarboxa
mide

1.96

oMe N-(2-Chloro-6-
D methylphenyl)-2-[[[(2-
thienylmethyl)aminolc| .

arbonyl}amino]-6-
benzothiazolecarboxa
mide

211

N-(2-Chloro-6-
methylphenyl)-2-[[[[2-
(1H-indol-3-

ljamino}-6-
benzothiazolecarboxza
mide

yl)ethyllamino]carbony}

2.19

e [
s NI; Aminophenyl)methyl]

4 (aminolcarbonyllamino
]-N-(2-chloro-6-
methylphenyl)-6-
benzothiazolecarboxa
mide

1.69
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N-(2-Chloro-6-
methylphenyl)-2-

[[[(diphenylmethyl)am
ino]carbonyllamino]-6-
benzothiazolecarboxa
mide

2.34

g

e | (1R-ex0)-2-
{[(Bicyclo[2.2.1]heptan-
s, :

ylamino)carbonyljami
no}-N-(2-chloro-6-
methylphenyl)-6-
benzothiazolecarboxa
mide

371

N-(2-Chloro-6-
methylphenyl)-2-{[[[(4-
chlorophenyl)methylja

6-
benzothiazolecarboxa
mide

minojcarbonyljamino}q

226

S

N-(2-Chloro-6-
methylpheny!)-2-{{[[1-
(4-

chlorophenyl)ethyljam
ino}carbonyl]aminoj-6-
benzothiazolecarboxa
mide

231

3

(R)-N-(2-Chloro-6-

:@/ﬁ:;(; methylphenyl)-2-{[I[1-
N ( 4_

methylphenyl)ethyl]a
minojcarbonyljamino]

benzothiazolecarboxa
mide

230
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34

(é-):l—\T-(Z-C'hlo.ro-G- -

. |methylphenyl)-2-[[[[1-
“4

methylphenyl)efhyl]a
mino]carbonyljamino)-

benzothiazolecarboxa
mide

2.30

&

N-(2-Chloro-6-
methylphenyl)-2-[{[[(4-
fluorophenyl)methylla
mino]carbonyl]amino]-
6
benzothiazolecarboxa
mide

2.17

N-(2-Chloro-6-
methylphenyl)-2-{[[[1-
4 -

fluorophenyl)ethyllami
nojcarbonyllamino]-6-
benzothiazolecarboxa
mide

222

g

N-(2-Chloro-6-
methylphenyl)-2-[{[(2-
furanylmethyl)amino]
carbonyl)amino}-6-
benzothiazolecarboxa
mide

2.05

N-(2-Chloro-6-
methylphenyl)-2-[[[[1-
“-

methoxyphenyl)ethylla
minojcarbonyl]amino]-

benzothiazolecarboxa
mide

220
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3

"(S)-N-(2-Chloro-6-
methylphenyl)-2-[[[(1-
phenylethyl)amino)car
bonyllamino]-6-
benzothiazolecarboxa
mide

2.20

o-[[[{6-[[(2-Chloro-6-
'{methylphenyl)amino]c
arbonyl]-2-
benzothiazolyljaminold
arbonylJamino]benzen
eacetic acid ethyl ester

2.22

381

N-(2-Chloro-6-
methylphenyl)-2-[[[{2-
(4-methylphenyl)-1-
phenylethyljaminocjcar
_|bonyllamino}-6- =
benzothiazolecarboxa
mide

244

oM °*-' (R)-N-(2-Chloro-6-

methylphenyl)-2-[[{(1-
phenylpropyl)aminolc
arbonyl]amino]-6-
benzothiazolecarboxa
mide

2.97

N-(2-Chloro-6-

NI:K-/ o |methylphenyl)-2-[[[[(4-

methylphenyl)methyl]

X amino]carbonyl]amino

H,C ]..6-
benzothiazolecarboxa
. _n_1ide

230

o] (R)-N~(2-Chloro-6-
znethylphe'nyl)-z-'[[[[l-
4_ .

SI:\»]é nitrophenyl)ethjl] ami

no}carbonyljamino}-6-
benzothiazolecarboxa
mide ' '

226
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N-(2-Chloro-6- 249
methylphenyl)-2-[[[{(4- | .
chlorophenyl)phenylm
ethyllamino] carbonyl]
amino}-6-
benzothazolecarboxa
mide :

3 |~ - |N-(2-Chloro-6- 233
©;s/\/"v'"\</" a |methylphenyl)-2-[[[[2- | -
L N2 |(Phenylthio)ethyl] amin|
' o A o}carbonyl]lamino]-6- .

benzothiazolecarboxa
. |mide :

' C 2-{li2- 2.26

N : _ Bromophenyl)methyl]

;QVN. 7 {mino]earbonyllamino]-

& - ﬁj N-(2-chloro-6-

- o S methylphenyl)-6-
s benzothiazolecarboxa

mide

o
=(z 1
A

38 | N N-(2-Chloro-6- 223

Q/\/'NYN%S | y c'? fnethylphenyl)-Z-[[[lz-
.o o B 3_ : .
(o]
- ke

fluorophenyl)ethyljamij
nolcarbonyl}amino]-6-
benzothzazolecarboxa

mide

N-(2-Chloro-6- 2.28
methylphenyl)-2-[[[[[4- | ~
(trifluoromethyl)pheny
ljmethyllamino]carbon
yllamino}-6-
benzothiazolecarboxa
mide
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390 Br 2-{{[K(3- 228
@\/- : : Bromophenyl)ﬁnethyll
N N mino}carbonyllamino]-
_ Y%;CH\/N T IN-(2-chloro-6-
- ° i ﬁ) methylphenyl)-6-
S e benzothiazolecarboxa
mide

391 2-[[[i(4-Chloro-2- ' 2.28

Cl .
: ( Y. fluorophenyl)methyl]a
! \I): YSIRFN T minojcarbonyllamino]-
R )ij N-(2-chloro-6-
Hy methylphenyl)-6-
- : benzothiazolecarboxa
' mide

2 2-Amino2-ox0-1- | 2.56

e phenylethyl)aminojcar,
%/NTWS:(:H/N ? |bonyllamino}-N-(2-
W j:j chloro-6-
: . e methylphenyl)-6-

benzothiazolecarboxa
mide

N-(2-Chloro-6- 161

r—— —
K~ & |methylphenyl)-2-(I[[3-
o ® :(j (1H-imidazol-1-
. e yDpropyljamino]carbo
- _ nyljamino}-6-
C benzothiazolecarboxa
mide

L0 _ . |N-(2-Chloro-6- -2.19
He NYN\«N o (methylphenyl)-2-
0 ° & [ii2,4-
H,C o dimethoxyphenyl)met
- ! hyljamino]carbonyl]a
: minoj-6-
benzothiazolecarboxa
mide

N-(2-Chloro-6- : ~2.34

:( | i~ o |methylphenyD)-2-[[[[(3
c \Lr %s:@wruj:j chloro-4-
e

methylphenyl)methyl]
amino)carbonyl]amino
]-6-
benzothiazolecarboxa
mide
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3% - To-[[(3-Chloro 4= .97
‘:O\/\f\('" _ @ o |fuorophenyl)methylla
3 minojcarbonyl}amino]-

I 1T ) |N-(2-chloro-6-

hy methylphenyl)-6-
benzothiazolecarboxa
mide

Z-ll(2-Chloro-6- 292

F
: N, fluorophenyl)methyl]a
gﬂrn\ﬁmﬂ ¥ |minolcarbonyljamino]
_ 0
. HyC

4

N-(2-chloro-6-
methylphenyl)-6-
benzothiazolecarboxa
mide

398 ;\Q\/ t21-[[[[(2fh101io-4-th 2.28
: : : N uorophenyl)methylja
' NT/N\(’S N f |minolcarbonyl]lamino)
°n,):j N-(2-chloro-6-
. methylphenyl)-6-
benzothiazolecarboxa
mide

390 F N-(2-Chloro-6- 2.20

methylphenyl)-2-
Nwr"‘\</n ol [[[[(3:5"
N difluorophenyl)methyl]
amino]carbonyl]amino
1-6-
benzothiazolecarboxa
mide

W | oo N-(2-Chloro-6- 218
methylphenyl)-2-

' N N fIiie2,5-
Y ¥ @ ¢ |dimethoxyphenyl)met
e ° Q hyljamino]carbonylla
e mino}-6-

benzothiazolecarboxa
mide
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. 401

N-(2-Chloro-6-
methylphenyl)-2-
[[[((8,5-
dimethylphenyl)methy
llamino]carbonyl}ami
noj-6- .
benzothiazolecarboxa
mide

2.32

T |IMs4-
T :@ dimethoxyphenyl)met

N-(2-Chloro-6-
methylphenyl)-2-

hyljamino]carbonylja
mino)-6-
benzothiazolecarboxa
mide

2.04

N-(2-Chloro-6-
methylphenyl)-2-

@ |dimethoxyphenyl)met
hyllaminolcarbonyl]a
mino}-6-
benzothiazolecarboxa
mide

215

N-(2-Chloro-6-
methylphenyl)-2-[[[[[4-
) _

methylethyl)phenyl}m
ethyllamino]carbonyl] |
amino}-6-
benzothiazolecarboxa
mide

2.38

N-(2-Chloro-6-

& 1(1,2,3-thiadiazol-4~
ylphenyllmethyllamin|
ojcarbonyljamino}-6-
benzothiazolecarboxa
mide

methylphenyl)-2-[[[[{4- |

2.10
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406

N mide

N-(2-Chloro-6-
I(lefthylphenyl)-2-[[[[2-

chlorophenyl)ethyllam
inojcarbonyl]amino]-6-
benzothiazolecarboxa

2.29

HC cn,

Py N-(2-Chloro-6-
‘I; methylphenyl)-2-[{[(1-

methyl-1-
phenylethyl)amino]jcar|
bonyl}lamino]-6-
benzothiazolecarboxa
mide

1224

- Y o .
N s dichlorophenyl)methyl
Q—/ _(N—(\NICJ/KO lamino]carbonyllamin
0}-6-

" HC IN -(2-Chloro£-

methylphenyl)-2-
({[1(2,5-

benzothiazolecarboxa
mide

2.34

oM N-(2-Chloro-6-
s ::Q methylphenyl)-2-
. _<"—<\N & {I(2,4-

dimethylphenyl)methy
llamino]}carbonyljami
n0]-6-
benzothiazolecarboxa
mide

232

410

s |N-(2-Chloro-6-
e ')Q methylphenyl)-2-{{[[1-
_<~—<\ (1-

naphthalenyl)ethyl]am|
inojcarbonyl]amino}-6-
benzothiazolecarboxa
mide

234
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- 411

HC,

we—o

& : .
N : a

—IN-(2-Chloro-6-

methylphenyl)-2-
[[[[(3,4,5-
tnmethoxyphenyl)met
hyllaminojcarbonylja
mino)-6-
benzothiazolecarboxa
mide '

2.06

N-(2-Chloro-6-
methylphenyl)-2-
[f[[(2,4,6-
trimethoxyphenyl)met
hyljamino]carbonylla
mino]-6-
benzothiazolecarboxa
mide

222

- |mide

2-1[{(4-
Bromophenyl)methyl]a”
mino]carbonyllamino]-
N-(2-chloro-6-
methylphenyl)-6-
benzothiazolecarboxa

2.29

414

{(1R-(endo,endo)]-3-
([{[6-[[(2-Chloro-6-
methylphenyl)aminojc
arbonyl]-2-

- |benzothiazolylJamino)d
- .{arbonyl]amino]bicyclo[
12.2.1]hept-5-ene-2-

carboxylic acid ethyl
ester

219

IIS-(exo,eXO)]-E’»-[[[lﬁ-
[[(2-Chloro-6--
methylphenyl)amino)c
arbonyl}-2-
benzothiazolyljaminojc
arbonyl]amino]bicyclo[
2.2.1]heptane-2-
carboxylic ‘acid ethyl
ester

2.25
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416

[1R-(exo0,ex0)}-3-[[[[6-
{l(2-Chloro-6-
methylphenyl)amino]e
arbonyl]-2-
benzothiazolyl]aminojc

2.2.1]hept-5-ene-2-
carboxylic acid ethyl
ester '

arbonyl]amino]bicyclol| -

222

417

Chloro-6-
methylphenyl)-2-[[[[3-

(2.2.1}hept-5-en-2-
no}-6-

i benzothlazolecarboxa
mxde

“[1R~(endo,endo)]-N-(2-

(hydroxymethyl)bicyclo} -

yllamino}carbonyllami

2.07

R

[18-(endo endo)]-N-(2-
Chloro-6-

. imethylphenyl)-2-[[[[3-
‘I(hydroxymethyl)bicyclo
[2.2.1]heptan-2-
yllaminolcarbonyl)ami
noj-6-
benzothiazolecarboxa
mide

511

419

Chiral

[1R-(exo,exo)]-N—(2-
Chloro-6-
.|methylphenyl)-2-[[[[3-
.|(hydroxymethyl)bicyclo
[2.2.1]heptan-2-
yllamino}carbonyl]ami
no}-6-
benzothmzolecarboxa
mide

214

cHy

N-(2-Chloro-6-
methylphenyl)-2-[[[[(3-
fluorophenyl)methylja
minojcarbonyl]amino]-
5 _
benzothiazolecarboxa
mide '

2.17
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421

" IN-(2-Chloro-6- _
methylphenyl)-2-[{[[(2-
methoxyphenyl)methyll
Jamino]carbonyllamin
o]-6-
benzothiazolecarboxa
mide

219

Cl

(exo,exo0)-2-[{{{3-
(Aminocarbonyl)bicycl
0[2.2.1}hept-5-en-2-
yllaminojcarbonyljami|
no}-N-(2-chloro-6-
methylphenyl)-6-
benzothiazolecarboxa
mide

207

(S)-N-(2-Chloro-6-
methylphenyl)-2-[[[[1-
1 .

naphthalenyl)ethyl] a.mt
inojcarbonyljamino]-6-
benzothiazolecarboxa
mide

2.34

N-(2-Chloro-6- :
methylphenyl)-2-[[[[{3-
(trifluoromethyl)pheny
ljmethyllaminolcarbon|
yllamino}-6-
benzothiazolecarboxa
mide

2.97

N-(2-Chloro-6-
methylphenyl)-2-
[[[(phenylmethyl)amin
o]Jcarbonyl]amino]-6-
benzothiazolecarboxa
mide

215
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426

(endo,endo)-2-[[[[3-
(Aminocarbonyl)bicyel
0[{2.2.1]hept-5-en-2-
yllamino]carbonyl]ami
no}-N-(2-chloro-6-
methylphenyl)-6-
benzothiazolecarboxa
mide :

2.06

N-(Z-Chloro-G-
Enethylphenyl)—Z-[[[[l-
4-

- |hydroxyphenyl)ethylla
minojcarbonyllamino]-

" |benzothiazolecarboxa
mide -

2.05

N-(2-Chloro-6-
‘methylphenyl)-2- .
[I11(2,6- .
|difluorophenyl)methyl]
]ax_nino]carb onyljamino
-6-
benzothiazolecarboxa
mide

222

N-(2-Chloro-6-
|methylphenyl)-2-
{lIi2,3- .
dimethylphenyl)methy
Ilaminojcarbonyl]ami
no}-6-
benzothiazolecarboxa

- |mide

2.30

(R)-N-(2-Chloro-6-
?nethylphen}'l)-2- frira-
1

naphthalenyl)ethyl]
ino]lcarbonyl}amino]-6-
benzothiazolecarboxa
mide

2.34
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431 N o N ' N-(2-Chloro-6- 1.70
e s d \(’mrn # |methylphenyl-2-[[[[2-
' j@ (dimethylamino)ethyl]
amino]carbonyl]aminol -
1-6-
benzothiazolecarboxa
mide

N-(2-Chloro-6- 1.71

R N NS _
-“’c"?/\FNTN\(SDYN ? |methylphenyl)-2-
o O B Kj {{{[1,1-dimethyl-2-

o S

(dimethylamino)ethyl]
amino}carbonyl]amino
]-6-
benzothiazolecarboxa
mide

N-(2-Chloro-6- 1.62
methylphenyl)-2-[[[[1-
(phenylmethyl)-4-
piperidinyljamino]car
bonyllamino}-6-
benzothiazolecarboxa
mide

8
5
. |

34 (VN\(N\(N B . N—(2-Chloro-61- - 170
methylphenyl)-2-[[[[3- '
o ¢ "):j (2-methyl-1-

' piperidinyl)propyljami
nojcarbonyl}amino]-6-
benzothiazolecarboxa
mide

.

o |N{@-Chloros- TEE

o0 \ﬂ""\<’,,' % |methylphenyl-2-[l[i2- | -
o, 0 T Kj (1-methyl-2- ,

' He

pyrrolidinyl)ethyl]ami
nojcarbonyl}amino}-6-
~ |benzothiazolecarboxa

. |mide
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436

(5\/ NTN \{I:&r":(uj -

N-(2-Chloro-6-
methylphenyl)-2-[[{[3-

morpholinyl)propylla
mino]carbonyl]amino]-
6

benzothiazolecarboxa
mide

1.60

NTN\@q(N .
g

N-(2-Chloro-6- '
methylphenyl)-2-[[[{1-
(phenylmethyl)-3-
pyrrolidinyljamino]car
bonyl}amino}-6-
benzothiazolecarboxa
mide

181

KV"T"%’ZDY 7

N-(2-Chloro-6-
methylphenyl)-2-{[[[3-
(diethylamino)propylla
mino]carbonyljamino]
6 _
benzothiazolecarboxa
mide

N-(2-Chloro-6-
methylphenyl)-2-[[{[3-
(4-methyl-1-
piperazinyl)propyllami
nojcarbonyl]amino]-6-
benzothiazolecarboxa
mide

151

N-(2-Chloro-6-
;nethylphenyl)-z-[[[[z-
1-

piperazinyl)ethyllami
o)Jcarbonyl]amino]-6-
benzothiazolecarboxa
mide

146

N-(2-Chloro-6- :
?ethylphenyl)-%[{[[%
4-

morpholinyl)ethyl]ami
nojcarbonyllamino}-6-
benzothiazolecarboxa
mide

158
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N-(2-Chloro-6-
methylphenyl)-2-
[[[(2,2,6,6-tetramethyl-
4 _

piperidinyl)amino]car |

bonyllamino}-6-
benzothiazolecarboxa
mide :

177

(R)-N-(2-Chloro-6-
methylphenyl)-2-[{[[1-
(phenylmethyl)-3-
pyrrolidinyllamino]car
bonyl}amino]-6-
benzothiazolecarboxa
mide

1.80

mide

(S)-N-(2-Chloro-6-
methylphenyl)-2-[[[[1-
(phenylmethyl)-3-
pyrrolidinyl]laminojcar
bonyl}amino]-6- -
benzothiazolecarboxa

1.80

N-(2-Chloro-6- ‘
methylphenyl)-2-[[[[3-
(1-

piperidinyl)propyllami
nojcarbonyljamino}-6-
benzothiazolecarboxa
mide

1.65

| N-(2-Chloro-6- .

' pyriolidinyl)propyl] am

methylphenyl)-2-[[[[3-
@

ino]carbonyl}jamino]-6-
benzothiazolecarboxa
mide '

1.62

N-(2-Chloro-6-
znethylphenyl)—2—[{[[1-
2- n

pyridinyDethyllamino]
carbonyl]amino}-6-
benzothiazolecarboxa
mide

1.70
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- N-(2-Eh10rb-6-

methylphenyl)-2-[[[[1-

pyridinyl)ethyl]lamino]
carbonyljamino}-6-
benzothiazolecarboxa
mide

N-(2-Chloro-6-
methylphenyl)-2-([[[[3-
(2-0x0-1-
pyrrolidinyl)propyllam
ino}carbonyllamino]-6-
benzothlazolecarboxa
mide

1.91

%r*/vv ¥ “:C\(Ij

4-[[[[6-[[(2-Chloro-6-
methylphenyl)amino]c
arbonyl]-2-
benzothiazolyljamino]c
' |arbonyl}amino]-1-
piperidinecarboxylic
acid ethyl ester

212

451

Br.

" |benzothiazolecarboxa

| (S)-2-I- 4
Bromophenyl)ethyl]amf ;
~ |ino]carbonyl}amino]- .

N-(2-chloro-6-
methylphenyl)-6-

mide

~9.34

* |hexyllamino]carbonyl]

(1S-cis)-2-([l[2-
(Aminocarbonyl)cyclo

amino}-N-(2-chloro-6-
methylphenyl)-6-
benzothiazolecarboxa
mide

2.02

3

2-[[[[3-(1H-Azepin-1-
yl)propyllaminojcarbo
nyl]amino}-N-(2-
chloro-6-
methylphenyl)-6-
benzothiazolecarboxa
mide

170
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N-(2-Chloro-6-
~ {methylphenyl)-2-
[[[[2,2-dimethy]-3-

o]-6-
benzothiazolecarboxa
mide

(dimethylamino)propy.
Jaminojcarbonyl]amin

165

N-(2-Chloro-6-
¢ . |methylphenyl)-2-[{(3-

bonyllamino]-6-
benzothiazolecarboxa
mide

pyrrolidinylamino)car

1.54

&l

4-f{[{[6-[[(2-Chloro-6-

a larbonyl]-2-
benzothiazolyl]lamino}

benzoic acid

methylphenyl)amino]c

arbonyl]aminojmethylj}

:

2.02

N-(2Ehloro—6-
methylphenyl)-2-[[(3-

yl]lamino}-6- -
benzothiazolecarboxa
mide

pyridinylamino)carbon

N-(2-Chloro-6-

7 |methylphenyl)-2-[[(4-
NIj pyridinylamino)carbon|

yllamino]-6-
benzothiazolecarboxa
mide

178

.

N-(2-Chloro-6-
methylphenyl)-2-[([[2-
(1H-pyrrol-3-

1}lamino]-6-
benzothiazolecarboxa
mide

yDethyl}jamino]carbony
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N-(2-Chloro-6-
methylphenyl)-2-[[(2-
pyridinylamino)carboni
yllamino]-6-
benzothiazolecarboxa
mide

2.06

N~(2-Chloro-6-
methylphenyl)-2-[[(2-
pyrimidinylamino)car
bonyl]amino]-6-
benzothiazolecarboxa
mide

2.03

4-[[[[[6-[[(2-Chloro-6-
methylphenyl)aminojc
arbonyl]-2-
benzothiazolyllamino]d|

arbonyljamino}methyl]|

benzoic acid methyl
ester

214

N-(2-Chloro-6-
methylphenyl)-2-{{[[(1-
ethyl-2- _
pyrrolidinyl)methylja
mino)carbonyl]lamino]-
6
benzothiazolecarboxa
mide

1.63

N-(2-Chloro-6- _
methylphenyl)-2-{[{[2-
[(5-nitro-2-
pyridinyl)amino]ethyl}
amino]carbonyllamino
}-6-
benzothiazolecarboxa
mide

2.07

' N-(2-C']110ro-6-

methylphenyl)-2-{{[(1-
ethyl-3- .
piperidinyl)amino]car
bonyl]lamino}-6-
benzothiazolecarboxa
mide

-156 -
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m\' 0 @Q.rjf) methylphenyl)-2-[{[{2-

(6-fluoro-1H-indol-2-
yl)ethyllamino]carbony)
1Jamino]-6-
benzothiazolecarboxa
mide
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What is claimed is:

1. A benzothiazo_le comi)ound of the following formula I or a salt
thereof: '

Rip
—«]:]
ol
Xy Xp 0
where |
pis0,1,20r 3;

X, and X, are each hydrogen, or together form =0 or =S;
each R, is independently selected from:
(1) hydrogen or R,,
where R, is alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkylalkyl, cycloalkenyl, cycloalkenylalkyl, aryl,
aralkyl, heterocyclo, or heterocycloalkyl, each of
which is unsubstituted or substituted with Z,, Z, and
one or more groups Z,; '
2) -OH or -OR,;
3) -SH or -SRy;
4) -C(0),H, -C(O) R, or -O-C(O)_R,, where qis 1 or 2;
()] -SO,H or -:S(O) R,;

(6) halo;
D cyano;
(8) nitro: .' - This.Sheet Has Been Repla

0w I i

an -Z-NR,,)-Z;R;

(12 -P(O)(ORy),;

(13) any two groups R, may together be ali:ylene or alkenylene
completing a 3- to 8-membered saturated or
unsaturated ring together with the carbon atoms to

R

L

- 1568 -
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which they are attached, which ring is unsubstituted .
or substituted with Z,, Z, and Z; or
(14 any two groups R, may, together with the carbons to which
they are attached, form a heterocyclo group, which
5 ' group is unsubstituted or substituted with Z,, Z, and
Zq; _ _ _.
R, and R, are each independently:
1) hydrogen or R,;
2) -ZRg; or
10 3 -Z,;-NR.R,;
R, and R;:
6} are each independently hydrogen or Rg; or
2 together with the nitrogen atom to which they are attached
complete a 3- to 8-membered saturated or
15 unsaturated heterocyeclic ring which is unsubstituted
or substituted with Z,, Z, and Z,, which heterocyclic
ring may optionally have fused to it a benzene ring
S - itself unsubstituted or substituted with Z,, Z, and Z;
R;, Ry, Ry, Ryg, Ry; and Ry '
20 (1) - are each independently hydrogen or Ry;
(2) . R, and R; may together be alkylene or alkenylene,
C completing a 3- to 8-membered saturated or

QA207a

unsaturated ring with the nitrogen atom to which
. they are attached, which ring is unsubstituted or
2. - substituted with Z,, Z, and Z,; or
3) any two of Ry, R, and R,, may together be alkylene or

alkenylene completing a 3- to 8-membered saturated
or unsaturated ring together with the nitrogen atoms
to which they are attached, which ring is

30 unsubstituted or substituted with Z,, Z, and Z;

R, is:
(1)  cyano;
2) nitro;

) 0

-169-
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(3
4
()
. (6
(7
8)
9)
(10)
1)
(12)
13
(14)

2 -
S ¢ )
@ .
(5)
®
¢))
®

PCT/US98/23204

'NHz;
-NHOalkyl;

- -OH;

-NHOaryl;
-NHCOOalkyl;
-NHCOOaryl;
-NHSO,alkyl;
-NHSO,aryl;
aryl;
heteroaryl;
-Oalkyl; or

. -Oaryl; -

-COQalkyl; or

-COOQaryl; .
; are each independently: .

hydrogen or Z;, where Z; is (i) alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalk_ylaikyl, cycloalkenyl,
cycloalkenylalkyl, aryl, aralkyl, alkylaryl,

_ cycloalkylaryl, heterocyclo, or heterocycloalkyl; (ii) a
group (i) which is itself substituted by one or more of
the same or different groups (i); or (iii) a group (i) or
(ii) which is substituted by one or more of the
following groups (2) to (16) of the definition of Z,, Z,
and Z,;

-OH or -OZ;

-SH or -SZ;

-C(0),H, -C(0),Zg, or -O C(O), Zs,
-SO;H or -S(0),Z;;

- ngmmnyummmyt
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10) -Z ‘N(Zg) Z -NZ.,Zs,
(11 -Z,-N(Z,)-Z4-Z;
(12) -Z2,-N(Z,)-Z;-H;
5 (13) 0XO0;
(14) -0-C(0)-Z;
(15) any two of Z,, Z,, and Z, may together be alkylene or

alkenylene completing a 3- to 8-membered saturated
or unsaturated ring together with the atoms to which
10 - they are attached; or
~ (16)  any two of Z,, Z,, and Z, may together be -0-(CH,),-O-;
Z, and Z; are each independently:
1) a single bond;
(2) -Zyy-5(0),-Z5-;
15 (3) -Z,,-C(0)-Z,,-;
(4) ~Z1,-C(S)-Z,,-;
(5) ~Zyy-0-Zyy;
(6) ~2,,-S-Zyp;
¢) -Z,,-0-C(0)-Z,,-; or
20 (8) -Z,,-C(0)-0-Z,,-;

Z,,Z4,Zyand Z _
(1 are each independently hydrogen or Z;
(2 Z, and Z,, or Z; and Z,,, may together be alkylene or
25 alkenylene, completing a 3- to 8-membered saturated
or unsaturated rmg together with the atoms to which
they are attached, which ring is unsubstituted or
_ substituted with Z,, Z, and Z;; or
@) Z,orZ, together with Z,, may be alkylene or alkenylene
30 completing a__3; to 8-membered saturated or
unsaturated ring together with the nitrogen atoms to
_ which they are attached, which ring is unsubstituted
% orsubstituted with Z,, Z, and Z,;

-161-
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Z,, and Z,, are each independently:
(¢))] a single bond;
@ alkyiene;
3) alkenylene; or
4) alkynylehe;

1) a single bond;
2 Zy1-8(0)-2Z,57;
3 -Z,,-C(0)-Z,4-;
(4) -Z,-C(8)-Z,,-;
®) Zy-0-Zy;

(6 -Z,-S-Z,,-;

¢)) -Z,,-0-C(0)-Z,,-;
®  -2,,-C(0)-0-Zyy;
9 -C(NR,,)-;

(100 -C(CHR,)-; or
11  -C(CR,),)-

2. A compound of claim 1, wherein p is 0 or 1, and each R, is

independently selected from hydrogen, halo, alkyl or alkoxy.
3. A compound of claim 1, wherein R, is hydrogen.

4. A compound of claim 1, wherein R, is hydrogen, alkyl, -Z,-R,
or -Z;5-NR.Ry. | '

5. A compound of claim 1, wherein R, is hydrogen.

6. A compound of claim 1, wherein R, is an aryl group which is
substituted with Z,, Z, and one or more groups Z,.

7. A compound of claim 1, wherein X, and X, together form =0
or =S.

162- R O )
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9. A method for the treatment of a protein tyrosine kinase-
associated disorder, comprising the step of administering to a subject in

need thereof an amount effective therefor of at least one compound of
claim 1.

10. The method of claim 9, wherein said protein tyrosine kinase-
associated disorder is transplant rejection.

11. The method of claim 9, wherein said protein tyrosine kinase-
associated disorder is rheumatoid arthritis.

12. The method of claim 9, wherein said protein tyrosine kinase-
associated disorder is multiple sclerosis.

13. The method of claim 9, wherein said protein tyrosine kinase-
associated disorder is inflammatory bowel disease.

14. The method of claim 9, wherein said pfotein tyrosine kinase-
associated disorder is lupus.

15. The method of claim 9, wherein said protein tyrosine kinase-
associated disorder is graft vs. host disease. '

16. The method of claim 9, wherein said protein tyrosine kinase-
associated disorder is a T-cell mediated hypersensitivity disease.

17. The method of claim 9, wherein said protein tyrosine kinase-
associated disorder is psoriasis.

18. The method of claim 9, wherein said pfotein tyrosine kinase-

associated disorder is Hashimoto's thyroiditis.

.- (LA
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'19. The method of claim 9 wherem saud protein tyrosine kinase-
associated disorder is Guillain-Barre syndrome.

20. The method of claim 9, wherein said protein tyrosine kinase-
5 associated disorder is a cancer where a Src-family kinase is activated or
overexpressed or where Src-family kinase activity facilitates tumor
growth or survival.

21. The method of claim 9, wherein said protein tyrosine kinase-
10 associated disorder is contact dermatitis.

'22. The method of claim 9, wherein said protein tyrosine _kinase—
-associated disorder is an allergic disease. '

15 23. The method of claim 9, wherein said protein tyrosine kinase-
associated disorder is asthma. '

24. The method of claim 9, wherein said protein tyrosine kinase-
associated disorder is ischemic or reperfusion injury.

25. The method of claim 9, wherein said protein tyrosine kinase-
associated disorder is atopic dermatitis. '

26. The method of claim 9, wherein said protein tyrosine kinase-
25 associated disorder is allergic rhinitis.

27. The method of claim 9, wherein said protein tyrosine kinase
is Lek. '

30 28. The method of claim 9, wherein said protein tyrosine kinase
is Fyn.

29. The method of claim 9, wherein said protein tyrosine kinase
is Lyn.

i
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30. The method of claim 9, wherein said protein tyrosine kinase
is Hek. '

_ 31. The method of claim 9, wherein said protein tyrosine kinase
is Fgr. ' :

32. The method of claim 9, wherein said protein tyrosine kinase

is Sre.

33. The method of claim 9, wherein said compound of the
formula I or salt thereof is administered, simultaneously or
sequentially, with an antiinflammatory, antiproliferative,
chemotherapeutic agent, immunosuppressant or PTK inhibitor other
than a compound of the formula I or salt thereof.

34. The method of claim 33, wherein said compound of the
formula I or salt thereof is administered with one or more of: another
PTK inhibitor; cyclosporin A; CTLA4-Ig; antibodies selected from anti-
ICAM-3, anti-IL-2 receptor (Anti-Tac), anti-CD45RB, anti-CD2, anti-CD3
(OKT-3), anti-CD4, anti-CD80, anti-CD86, and monoclonal antibody
OKTS3; agents blocking the interaction between CD40 and gp39; fusion
proteins constructed from CD40 and gp39; inhibitors of NF-kappa B
function; non-steroidal antiinflammatory drugs (NSAIDs); steroids;
gold compounds; antiproliferative agents; FK506 (tacrolimus, Pr.ograf);

~ mycophenolate mofetil; cytotoxic drugs; TNF-c. inhibitors; anti-TNF

antibodies or soluble TNF receptor; and rapamycin (sirolimus or
Rapamune) or derivatives thereof.

35. A method for the treatment of a T cell mediated disorder,

comprising the step of administering to a subject in need thereof an

amount effective therefor of at least one compound of claim 1.

L L
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36. The mef.hod of claim 35, wherein T cell activation is inhibited.

37. A pharmaceutical composition for the treatmer';t of a protein
kinase-associated disorder, comprising a pharmaceutically acceptable
5 vehicle or diluent and at least one compound of claim 1. '

38. A compound of claim 1, wherein:

(1 a single bond;
10 (2) ° -Zy-S(0)-Zys;
' 3) -Z,,-C(0)-Zy,-;
4 -Z-C(S)-Z - -
(8 -21y-0-Zyy;
(6) ZyS-Zyy;
15 V) -Z,,-0-C(0)-Z,,-; or -
1€)] -Z,,-C(0)-0-Zy,-.

- 39. A compound of claim 1, wherein:

20 C(NR,,)--
40. - A compound of claim 1, wherein:’
Zyis: ' '
: -C(CHR,,)-; or
| 41. A benzothiazole compound of the following formula I or 2
© salt thereof: ' S o
. R,)
Rz N 34 P
4 S
e
_ . . . R -
30 - Xy Xo  °

I
(AR )
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where
pis0,1,20r3;

X, and X, are each hydrogen, or togej:her form =0 or =S;
each R, is independently selected from:

@

2)
(3)
4
(5)
Gy
7
(8)
6))
(10)
an
(12)
(13)

ao

hydrogen or R, .
where R; is alkyl, alkenyl alkynyl, cycloalkyl,
cycloalkylalkyl, cycloalkenyl, cycloalkenylalkyl, aryl,
aralkyl, heterocyclo, or heterocycloalkyl, each of
which is unsubstituted or substituted with Z,, Z, and
one or more groups Z,;

-OH or -OR,; .

-SH or -SR,; .

-C(0) H, -C(O) R, or -O-C(O) Fe, Where qis 1 or 2;

~ -S0,H or -S(O) R;

halo;

cyano;

nitro;

-Z-NR/R,;

-2, N(Ry)-Z;-NR, Ry -

~Z~N(R,.)-Zs-R,;

-P(O)(OR,),; .

any two groups R, may together be alkylene or alkenylene
completing a 3- to 8-membered saturated or
unsaturated ring together with the carbon atoms to
which they are attached, which ring is unsubstituted
or substituted with Z,, Z, and Z,; or

any two groups R, may, together with the carbons to which
they are attached, form a heterocyclo group, which

gl;oup is unsubstituted or substituted with Z,, Z, and

Zg; -

R, and R, are each independently:

D

@

_ hydrogen or R; e

B g g

~167 -
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z NRE;

are each independently hydrogen or Rg; or

together with the mtrogen atom to which they are attached
complete a 3- i:o 8-membered saturated or
unsaturated heterocyclic ring which is unsubstituted
or substituted:with Z,, Z, and Z,, which heterocyclic
ring may. optlonally have fused to it a benzene ring
itself unsubstltuted or substituted with Z,, Z2 and Z,;

10 Ry, Ry, Ro, Ry, Ry and Ry

15

2

1
2)

3)

are each 1ndependently hydrogen or R;

R, and R, may together be alkyiene or alkenylene,
completing a 3- to 8-membered saturated or
unsaturated ring with the nitrogen atom to which
they are attached, which nng is unsubstituted or
substituted with Z,, Z, and Z,; or

any two of R,, R,, and R,, may together be alkylene or
alkenylene completing 4 3- to 8-membered saturated
or unsaturated ring together with the nitrogen atoms
to which they are attachgd, which ring is
unsubstituted or. substituted with Z,, Z, and Z;

Z,, Z, and Z, are each independently'

o)

(2
3

hydrogen or Z,, where Z; is (i) alkyl alkenyl, alkynyl,
cycloalkyl, cycloalkyla.lkyl cycloalkenyl,
cycloalkenylalkyl, aryl, aralkyl, alkylaryl,
cycloalkylaryl, heterocyclo, or heterocycloalkyl; (ii) a
group (i) which is itself substituted by one or more of
the same or different groﬁps (i); or (iii). a group (i) or
(ii) which is substituted by one or more of the
following groups (2) to (16) of the definition of Z,, Z,
and Z,;

-OH or -0Z;

-SH or -SZ;

g
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-C(0) H, -C(0),Z,, or -0-C(0),Z;;
-SO.H or -S(0),Z;

halo;

cyano;

nitro;

-Z¢NZ,Z;

-Z-N(Z.)-Z;-NZ,Z;

-ZN(Z,p)-Zs-Zg;

-Z,-N(Z,,)-Z;-H;

0XO0;

-O-C(O)-Zs,

any two of Z,, Z,, and Z; may together be alkylene or
alkenylene completing a 3- to 8-membered saturated
or unsaturated ring together with the atoms to which
they are attached; or

any two of Z,, Z,, and Z; may together be -O-(CH,),-O-;

- Z, and Z, are each independently:

6)] a single Bond;

2) “Zyy-S(0)g-Zyy;

(3 -Z,,-C(0)-2,,-

@ 2 CO Ly

® 2y O0Zy;

® ~Z-S-Zyp~;

)] -Z,,-0-C(0O)-Z,,-; or

8) -Z,;-C(0)-0-Z,,-

Z,2,,2,and Z,;: '

Q) are each independently hydrogen or Z;

(2 Z, and Zj, or Z; and Z,,, may together be alkylene or
alkenylene, completing a 3- to 8-membgred saturated
or unsaturated ring together with the atoms to which
they are attached,-which ring is unsubstituted or
substituted with Z,, Z, and Z,; or

3 - Z, or Z,, together with Z,, may be alkylene or alkenylene

completing a 3- to 8-membered saturated or

-169-
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unsaturated ring together w1th the nitrogen atoms to
wh1ch they : are attached which ring is unsubshtuted
“or subst1tuted with Z,, Z, and Z3, and

Z,, and Z,, are each mdependently

69 a single bond;
2 alkylene;

3) alkenylen:e ; or
“4) alkynylene;
Zis:

D a single bond;

2  -Z,-8(0)-Z,,;

3 -Z,-C(0)-Z,5-;

CY -Z,-C(8)-Z,,-;

B 2y-0-Zyy

(6) Zyy-S-Zyy; _
¢)) -Z,,-0-C(0)-Z,,-; or
®  -Z,-C(0)-0-Zy-.

42. A compound of claim 41, which compound of the formula I
or salt thereof is selected from the group consisting of: .

[6-[[(2,4,6-Trimethylphenyl)amino}carbonyl]-2-
benzothiazolyllcarbamic acid, 1,1-dimethylethyl ester;

2-Amino-N-(2,4,6-trimethylphenyl)-6-benzothiazolecarboxamide,
trifluoroacetate (1:1);

2-(Acetylamino)-N-(2,4,6-trimethylphenyl)-6-
benzothiazolecarboxamide;

-(Benzoylamino)-N-(Z 4,6-trimethylphenyl)-6-

benzothiazolecarboxamide;

-2-[(1-Oxopropyl)amino]-N-(2,4,6-trimethylphenyl)-6-
benzothiazolecarboxamide;

2-[(1-Oxobutyl)amino}-N-(2,4,6-trimethylphenyl)-6-
benzothiazolecarboxamide; "

2-[{[(1,1-Dimethylethyl)amino]carbonyllamino]-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;

/
\\!\\\\5\\\\\}\\\}\\\\\!\\\\j\
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- 2-[[[Bi_s(-l.methﬂet‘h&n'smino]carbonynamino]‘-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide; -
[6-Bromo-4-[[(2,4,6-Trimethylphenyl)amino]carbonyl}-2-
benzothiazolyljcarbamic acid, 1,1-dimethylethyl ester;
5 -[4-[((2,4,6—'1‘rimethylpheﬁyl)amino]carbonyl]-z-
benzothiazolyllcarbamic acid, 1,1-dimethylethyl ester;
[6-Bromo-7-[[(2,4,6-Trimethylphenyl)amino]carbonyl}-2-
benzothiazolyl}carbamic acid; 1,1-dimethylethyl ester;
[7-[i(2,4,6-Trimethylphenyl)aminojcarbonyl]-2-
10 beniothiazolyl]carbamic acid, 1,1-dimethylethyl ester;
~ [6-Bromo-5-{[(2,4,6-Trimethylphenyl)amino]carbonyl}-2-
benzothiazolyllcarbamic acid, 1,1-dimethylethyl ester; - '
[5-[[(2,4,6-Trimethylphenyl)amino]carbonyl}-2-
benzothiazolyllcarbamic acid, 1 l-d.lmethylethyl ester; -
15 - 2-[[[Phenylamino]carbonyl}lamino}-N-(2,4 6-tnmethy1phenyl)-6-
benzothiazolecarboxamide; e
2-[[[((Phenylmethyl)amino} carbonyl] amino}-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
2-[[[Ethylamino]carbonyl]amino}-N=(2,4,6-trimethylphenyl)-6-
20 benzothiazolecarboxamide; : '
2-[[(Butylamino)carbonyljamino]-N-(2,4 &tnmethylphenyl)-G-
benzothiazolecarboxamide; _ :
2-[[(Cyclopropylamino)carbonyl] a:mmo}-N-(z 4 6-tnmethylpheny1)-
6-benzothiazolecarboxamide;. : -
25 (R)-2-[[[[(8,3-Dimethylcyclohexyl)methyl]amino}carbonyllamino]-
N-(2,4,6-trimethylphenyl)-6-benzothiazolecarboxamide;
- 2-[[[(4-Methylcyclohexyl)amino]carbonyllamino}-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide; :
. 2- [[[(Cyclohexylmethyl)annno]carbonyl]ammo}-N—(Z 4,6-
30 trimethylphenyl)-6-benzothiazolecarboxamide;
2-[[[(2,3-Dihydro-1H-inden-1-yl)amino) carbonyl]ammo]-N-(Z 4.6-
trimethylphenyl)-6-benzothiazolecarboxamide; -
2-[[[(1-Naphthalenylmethyl)amino]carbonyljami
trimethylphenyl)-6-benzothiazolecarboxamide; |

0}-N-(2,4,6-
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2-[[[[2-(1H~Im1dazol—4-y1)ethyl]ammo]carbonyl]ammo]—N-(z 4,6-

. trimethylphenyl)-6-benzothiazolecarboxamide;

© 2-[[{[(Tetrahydro-2-furanyl)methyl]amino]carbonyllamino}-N-
(2,4,6-trimethylphenyl)-6-benzothia;zolecarb0xamide; i

2-[[[[2-(5-Methoxy-1H-indol-3-yl)ethyllamino]carbonyl]amino}-N-
(2,4,6-trimethylphe‘ny1)-G-b'enzdthiazolecarbOXamide;i :

- 2-[[[[2-(4-Morpholinyl)ethyl]lamino]carbonyljamino]-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;

2- [[[[2-(2-Pyndmyl)ethy1}ammo]carbonyl]ammo]-N—(Z 4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;

2-[fI(1,1,3 3—Tetramethy1butyl)ammo]carbonyl]ammo]-N—(2 4,6-
tnmethylphenyl)-6-benzoth1azolecarboxam1de,

2-[[I(1, 1-D1methyl-propyl)ammo}carbonyl]ammo]-N-(2 4,6-
trimethylphenyl)-6-benzothiazolecarboxamide; -~
2-[[[(1,5-Dimethylhexyl)amino]carbonyllamino]-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide; - '

2-[[(Cyclopentylamino)carbonyljamino]-N-(2,4,6-trimethylphenyl)-
6-benzothiazolecarboxamide; . ' :

2-[[[(1, 1—D1methyl-2—hydroxyethy1)ammo]carbonyl] amino]-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide; -

- 2-[[[[(38-Methoxyphenyl)methyl]aminojcarbonyl]amino]-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide; -
2-[[[[(3-Methy1phenyl)methyl]amino]carbonyl]amino] -N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide; - '

- 2-[[[[(4-Chlorophenyl)methyllamino] ca.rbonyl]ammo]-N-(2 4.6-
trimethylphenyl)-6-benzothiazolecarboxamide;

2-[[[[2-(4-Methoxyphenyl)ethy1] ammo]carbonyl]ammo]-N—(2 4,6-
trimethylphenyl)-6-benzothiazolecarboxamide; :

2-[[(2-Propyny1ammo)carbony1]ammo]-N-(2 4 6-tnmethy1pheny1)—
6-benzothiazolecarboxamide;

2—[[(2—Propenylammo)carbony1]ammo]-N-(2 4 6-tnmethylphenyl)-
6-benzothiazolecarboxamide;

2-[[[(3-Phenylpropyl)amino]carbonyljamino}-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide; -
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2-[[[[1-(Hydroxymethyl)cyclopentyl] amino] carbonyllamino]-N-
(2,4,6-trimethylphenyl)-6-benzothiazolecarboxamide;
| 2-([[[4-(1,1-Dimethylethyl)cyclohexyl]aminojcarbonyl]amino}-N-

(2,4,6-trimethylphenyl)-6-benzothiazolecarboxamide;
. 2-[[[(1-Propylbutyl)amino]carbonyl}amino}-N-(2,4,6-
trimethylphenyl)—&benzothiazolecarboxamide'
- 2-{[I(1 3-D1methy1pentyl)ammo]carbonyl]ammo]-N-(2 4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
2-[[{[3-(Methylthio)propyllamino]carbonyljamino}-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
2-{{[[1-(Methoxymethyl)propyllamino]carbonyl]amino}-N~(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
- 2-[[[[2-(2-Thienyl)ethyl]aminolcarbonyljamino]-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
2-[[{[(2,6-Dimethoxyphenyl)methyl]amino]carbonyl]amino]-N-
(2,4,6-trimethylphenyl)-6-benzothiazolecarboxamide;
(R)-2-[[[[1-(Hydroxymethyl)-2-
phenylethyllamino]carbonyl]amino]-N-(2,4 6-tnmethylpheny1) 6-
benzothiazolecarboxamide;
(R)-2-[[[(1-Phenylethyl)amino]jcarbonyllamino]}-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
2-[[(1-Adamantylamino)carbonyllamino)-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
2-{[{[2-(4-Fluorophenyl)-1,i-dimethylethyljamino}carbonyljamino]- |
N-(2,4,6-trimethylphenyl)-6-benzothiazolecarboxamide;
2-[[[[2-(2-Pyridinyloxy)ethyllamino]carbonyljamino}-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide; '
2-[[[(1-Methyl-1-phenylethyl)amino]carbonyljamino}-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
(R)-2-[{[[1-(4-Methylphenyl)ethyllamino]carbonyl]amino}-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
2-[[[(1-Methylheptyl)amino]lcarbonyllamino}-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
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2-[[[[(4-Metho'xypheny1)me’thyl]a_mino]ca'rbonyl]am.ino]-N—(2,4,6—
trimethylphenyl)-6-benzothiazolecarboxamide;
2-[[[(4-Cyclohexylphenyl)amino]carbonyl]lamino}]-N~(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
2-[[1(5,6,7 ,8-Tetrahydro-lénaphthalenyl)amino]car.bonyl]amino]-N-
(2,4,6-trimethylphenyl)-6-benzothiazolecarboxamide;
2-[{{(2,3-Dihydro-1H-inden-5-yl)amino}carbonyljamino]-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
2-[[(1,3-Benzodioxol-5-ylamino)carbonyllamino}-N-(2,4,6-
trimethylphenyl)-6 -benzothiazolecarboxamide,
2—[{(2—Pynd1ny1ammo)carbonyl]ammo}-N—(z 4 6-tnmethy1phenyl)—
6-benzothiazolecarboxamide;
2-[[[(3-Methyl-2-pyridinyl)amino]carbonyl}amino}-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
2-[([(4-Methyl-2-pyridinyl)amino]carbonyllamino]-N-(2,4,6-
trimethylphenyl);G-benzothiazolecarb0xamide;
2-[[[(2-Chloro-5-methylphenyl)amino}carbonyl}amino)-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide; '
2-[[{(2,6-Dichlorophenyl)aminojcarbonyl} ammo]-N—(2 4,6-
tnmethylphenyl) 6-benzothiazolecarboxamide;
2-[[[(2-Methoxyphenyl)amino}carbonyl]amino]-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
2-[{({1,1-Biphenyl]-2-ylamino)carbonyljamino}-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
2-[[[(2-Benzoylphenyl)aminojcarbonyl]amino]-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
2-([[(2-Methylphenyl)amino}carbonyl]amino]-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
N-(2,4,6-Trimethylphenyl)-2-[[[(2,4,6-
trimethylphenyl)amino]carbonyl]amino]-6-benzothiazolecarboxamide;
2-[[[[2-Methyl-6-(1-methylethyl)phenyllaminojcarbonyllamino]-N-
(2,4,6-trimethylphenyl)-6-benzothiazolecarboxamide;
2-[[[(3,5-Difluorophenyl)amino)carbonyllamino}-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;

-174-

gy



WO 99/24035 ‘\'\\ PCT/US98/23204

~This. Qhee sBeen eplaced

- LT

' 2-[[[(3-Methoxyphenyl)amino]carbony1]amino]-N-(2,4,6-
trimethylphenyl)-ﬁ-henzot}ﬁézolecarboxamide;
2-[[[(8-Methylphenyl)amino}carbonyl}amino]-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
5 2-([{(4-Cyanophenyl)amino]carbonyllamino}-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
2-[{[(4-Fluorophenyl)amino]carbonyl)amino]-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
2-[[[(4-Chlorophenyl)amino]carbonyl}lamino]}-N-(2,4,6-
10 trimethylphenyl)-6-benzothiazolecarboxamide;
4-[[[[6-1[(2,4,6-Trimethylphenyl)amino]carbonyl}-2-
benzothiazolyl]amino)carbonyljaminolbenzoic acid, ethyl ester;
2-{[[(3,4,5-Trimethoxyphenyl)amino]carbonyl]amino}-N~(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
15 2-[[I(3 4-D1methoxypheny1)ammo]carbonyl}ammo]-N (2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
2-[[[[2,6-Bis(1-Méthylethyl)phenyl]amino] carbonyllamino]-N-
(2,4,6-trimethylphenyl)-6-benzothiazolecarboxamide;
2-[[[(2-Propylphenyl)aminolcarbonyl}amino]-N-(2,4,6-
20 trimethylphenyl)-6-benzothiazolecarboxamide;
2-[[{(3-Bromo-2,4,6-trimethylphenyl)amino]carbonyl}amino}-N-
(2,4,6-trimethylphenyl)-6-benzothiazolecarboxamide; ’
2-[[[[2-(4-Morpholinyl)phenyl]jamino]carbonyl]lamino]-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
25 - 2-[[[(3-Bromo-2-methylphenyl)aminojcarbonyljJamino]-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
2-[[[(2,6-Dimethoxyphenyl)amino]carbonyljamino}-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
2-[[[(2-Bromo-5-methoxyphenyl)amino}carbonyl}amino}-N-(2,4,6-
30 trimethylphenyl)-6-benzothiazolecarboxamide;
2-{[{(2-Methoxy-6-methylphenyl)amino}carbonyl]lamino]-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
2-[[[(2,3-Dimethyl-1H-indol-5-yl)aminolcarbonyl}amino}-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
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2-f[I[3-( 1,3,4-0xadiazol—2-y1)pheny1]a.mino]'carbonyl] amino]-N-
(2,4,6-trimethylphenyl)-6-benzothiazolecarboxamide;
2-[[[(2-Chloro-6-methylphenyl)amino]carbonyljamino]-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;.
5 ~ 2-{[[[3-(Methylthio)phenyllaminojcarbonyl]amino}-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
2-[[[(4-Methoxy-2-methylphenyl)a_mino]carbonyl}amino]-N-'(Z,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide; |
2-[[(4-Methoxycyclohexyl)carbonyljamino]-N-(2,4,6-
10 trimethylphenyl)-6-benzothiazolecarboxamide;
2-[(2 2-D1methyl-l-oxopropyl)ammo]-N-(2 4,6-trimethylphenyl)-6-
benzothiazolecarboxamide; :
-2-[(2-Thienylacetyl)amino]-N-(2,4 6-tnmethylpheny1)—6-
~ benzothiazolecarboxamide; : :
15 : 2-[(Cyclopropylcarbonyl)ammo]-N-(2 4 6—tnmethy1phenyl)-6-
benzothiazolecarboxamide;
2-[(Cyclobutylcarbonyl)amino]-N-(2,4 6-tnmethylpheny1)-
- benzothiazolecarboxamide;
2- [(Cyclopentylcarbonyl)ammo]-N-(2 4 6-tnmethy1phenyl)-6—
20 benzothiazolecarboxamide;
2-[(8-Cyclopentyl- 1-oxopropy1)am1no]-N-(2 4 6-tnmethy1phenyl)—6—
benzothiazolecarboxamide;
2-[(l-Cyclopenten-l-ylcarhonyl)ammo]-N-(Z 4,6-trimethylphenyl)-
6-benzothiazolecarboxamide;
25 2-[(Cyclohexylacetyl)amino}-N-(2,4,6-trimethylphenyl)-6-
benzothiazolecarboxamide;
2-[(1—Oxo-2-phenylpropyl)ammo]-N-(2 4 6-tnmethy1pheny1)-6-
benzothiazolecarboxamide;
2-[(2-Methyl-1-oxopropyl)amino]-N-(2,4 6-tnmethylphenyl)—6-
30 benzoth;azolecarboxam:de, .
2—[(1-Oxo-3-phenoxypropyl)ammo].N-(2 4 6-tnmethylphenyl)-6-
benzothiazolecarboxamide;
2-[(1-Oxo-3-phenylpropyl)amino]-N-(2,4,6-trimethylphenyl)-6-
benzothiazolecarboxamide;
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2-[[3-(2-Methoxyphenyl)-1-oxopropyllamino}-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
. 2-{[3-(2,3,4-Trimethoxyphenyl)-1-oxopropyllJamino]-N-(2,4,6-
trimethylphenyl)—G-benzotlﬁazolecarboxamide;
2-{(1,4-Dioxopentyl)amino]-N-(2,4, 6-tnmethylphenyl)-6-
benzothiazolecarboxamide;
. 2-[(2-Naphthalenylacetyl)amino]-N-(2,4,6-trimethylphenyl)-6-
benzothiazolecarboxamide; ' :
2-[{(2-Chloro-6-fluorophenyl)acetyl)amino}-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
2-{[(2-Methylphenyl)acetyl] am,ino‘-]-N-(Z,4,6-trimethy1pheny1)-6-
benzothiazolecarboxamide;
2-[{(3-Methoxyphenyl)acetyllamino]-N-(2,4 6-tnmethylphenyl)—6-
benzothiazolecarboxamide; '
2-[[(4-Chloropheny1)acety1]ammo]-N-(z 4 6-tnmethylpheny1) 6-
benzothiazolecarboxamide;
2-[(1-Oxo0-4-pentynyl)amino]-N-(2,4 6—tr1methylphenyl) -6-
benzothiazolecarboxamide;
5-Oxo-5-[[6-[[(2,4 G-mmethylphenyl)ammo]ca.rbonyl]-2—
benzothiazolyljJamino]pentanoic acid, methyl ester;
2-[(1-Oxohexyl)amino]-N-(2,4,6-trimethylphenyl)-6-
benzothiazolecarboxamide;
- 2-{(1-Oxoheptyl)amino]-N-(2,4 6—tnmethylphenyl)-6—
benzothiazolecarboxamide _
2-[[1-0xo-4-(2-th1enyl)buty1]ammo]-N-(Z 4 6-tnmethy1pheny1)-6-
benzothiazolecarboxamide; _
2-[(3-Th1enylca.rbony1)ammo]-N-(2 4 6-tnmethylpheny1) -6-
benzothiazolecarboxamide; . - . : -
2-[[(4-Nitrophenyl)acetyl) ammo] -N—(2 4,6 tnmethylphenyl)-G-
benzothiazolecarboxamide;
2-[[3 5-Bls(tnﬂuoromethyl)pheny1] acetyllamino]-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide; '
2-[[2- [4~(2-Methypropy1)phenyl} 1-oxopropyllamino}-N-(2, 4 6-
trimethylphenyl)-6-benzothiazolecarboxamide;

QA207a
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2-[[(3-Cyclohexen— -yl)carbonyl]amno]-N-(2 4,6- tnmethylphenyl)—
6-benzothiazolecarboxamide; '
2-[[3-(3-Methoxyphenyl)- 1-oxopropyl] ammo]—N-(2 4,6-
tnmethylphenyl)-6-benzoth1azolecarboxam1de '
5 2-[[(2,3,6-Trichlorophenyl)acetyi]amino)-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide; =
 2-[[(1,3-Benzodioxol-5 -yl)acetyl]amno]-N—(2 4 G-mmethylphenyl)-
6-benzothiazolecarboxamide;
2-[[{2-(Phenylmethoxy)phenyl]acetyl}amino]-N-(2,4,6-
10  trimethylphenyl)-6-benzothiazolecarboxamide;
. 2-[[(3,5-Dimethoxyphenyl)acetyl]amino]-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
- 2-[f3-(1, 3-Benzodmx01-5-y1)-1-0xopropyl]ammo]-N—(2 4,6-
trimethylphenyl)-6-benzothiazolecarboxamide; '
15 2-[[(Tetrahydro-2-furanyl)carbonyl}amino}-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide; B
- 2-[[2-(Acetylamino)-1-oxopropyl]amino]-N-(2,4 6-tr1methy1phenyl)-
6-benzothiazolecarboxamide;
2-[[2-(Acetylamino)-1-oxohexyl)amino}-N-(2,4,6-trimethylphenyl)-
20 6-benzothiazolecarboxamide; :
2—[(Cyclopropylacetyl)ammo}-N -(2,4,6- mmethylphenyl)—G-
benzothiazolecarboxamide;
N,N-Dimethyl-N’-{6-[[(2,4. 6-tnmethy1pheny1)ammo]carbonyl]-2-
. benzothiazolyl]butanediamide;
25 2-[(1-Ada.mantylcarbony1)am1no]-N—(2 4 6-tnmethylphenyl)—6-
benzothiazolecarboxamide;
2-[[(4-Methylcyclohexyl)carbonyl]lamino]-N~(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;-
- 2-[(8-Methoxy-1-oxopropyl)amino}-N-(2,4 6-tnmethy1phenyl)—6—
30 Dbenzothiazolecarboxamide; ' -
[6-[[(2,3-Dihydro-1H-inden-5-yl)amino]carbonyl]-2-
benzothiazolyl]carbamic acid, 1,1-dimethylethyl ester;
[6-[(2—Naphthy1enylammo)ca.rbonyl]-2-benzoth1azoly1]carbamxc
acid, 1 ,1-dimethylethyl ester; -

_
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[6-[[(3-Hydroxy—2-naphthalenyl)am1no]carbonyl]-2-
benzothazolyl]carbamlc acid, 1,1-dimethylethyl ester;
_ [6-[[(2-Fluoro-5-methylphenyl)amino}carbonyl}-2-
benzothiazolyl]carbamic acid, 1,1-dimethylethyl ester;
5 [6-[[(2-Chloro-6-methylphenyl)amino]carbenyl}-2-
benzothiazolyllcarbamic acid, 1,1-dimethylethyl ester;
[6-[[(2,6-Dimethylphenyl)amino}carbonyi}-2-
benzothiazolyl)carbamic 'acid, 1,1-dimethylethyl ester;
[6-[[(4-Bromo-2-methylphenyl)aminojcarbonyl}-2-
10 benzothiazolyllcarbamic acid, 1,1-dimethylethyl ester;
[6-[[(3-Bromo-2,4,6-trimethylphenyl)a1’nino}carbonyl]-2-
benzothiazolyllcarbamic acid, 1,1-dimethylethyl ester;
[6-[[{2,6-Dimethyl-3-(1-methylethyl)phenyl]aminojcarbonyl}-2-
benzothiazolyl] carbamic acid, 1,1-dimethylethyl ester;
15 [6-[[(2-Bromo-4,6-dimethylphenyl)aminojcarbonyl}-2-
benzothiazolyl)carbamic acid, 1,1-dimethylethyl ester;
| [6-[[(2-Methyl-6-quinolinyl)amino}carbonyl}-2-
. benzothiazolyllcarbamic acid, 1,1-Methy1ethy1_'este_r;
 [6-[[(4-Methoxy-2-naphthalenyl)aminojcarbonyl]}-2-
20 benzothiazolyljcarbamic acid, 1,1-dimethylethyl ester;
[6-[[(6-Methyl-5-quinolinyl)amino]carbonyl}-2-
benzothiazolyl]carbamic acid, 1,1-dimethylethyl ester;
{6-[[[2-(2-Hydroxyethyl)-6-methylphenyljaminojcarbonyi}-2-
benzothiazolyllcarbamic acid, 1,1-dimethylethyl ester;
25 _ [6-[[(2,6-Dimethyl-3-nitrophenyl)amino]carbonyl]-2-
benzothiazolyllcarbamic acid, 1,1-dixhethylethyl ester;
[6-[[(2-Bromo-3,4,6-trimethylphenyl)amino] carbonyl}-2-
benzothiazolyljcarbamic acid, 1,1-dimethylethyl ester;
[6-[[(2—Acety1—6-hyd£oxypheny1_)amino]carbonyl]-2-
30  benzothiazolyllcarbamic acid, 1,1-dimethylethyl ester;
[6-[[[4-[[(1,1-Dimethylethoxy)carbonyllamino}-2,3,5,6-
tetramethylphenyl]amino]carbonyl}-2-benzothiazolyl]carbamic acid,
'1,1-dimethylethyl ester;
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[6-{[(4-Bromo-2,6- dmethylphenyl)amno]carbonyl]-z-
benzothiazolyllcarbamic acid, 1, 1-d1methylethyl ester;
[6-I[[3-Acetylamino]-4, 6-d1methylphenyl] amino}carbonyl])-2-
benzothiazolyl)ecarbamic acid, 1 l-dlmetbylethyl ester;
5 [6-[[(2,G-Dimethoxypheiljrl)aminoléatbonyl]-2-
benzothiazolyllcarbamic acid; 1,1-dimethylethyl ester; -
{6—[[(2-Methyl—l-naphthalenyl)ammo]carbonyl]-2—
benzothiazolyllcarbamic acid, 1 1-d:1methy1ethyl ester;
3-[[[2-[[(1,1-Dimethylethoxy)carbonyllamino}-6-
10 benzothlazolyllcarbonyl]ammo]-4-methyl-2—tlnophenecarboxyhc acid,
methyl ester; -
[6-[[(2,4,6-Trimethylphenyl)aminojcarbonyl]-2-
" benzothiazolylJearbamic acid, methyl ester;
2-[[(Acetylamino)acetyl] ammo]-N-(Z 4 6-tnmethylphenyl)—6-
15 benzothiazolecarboxamide; -
N-(2-Chloro-6-methylphenyl)-2-{[[(1, 1-
dzmethylethyl)ammo]carbonyl]ammo] 6—benzoth1azolecarboxam1de,
N-(2 6-chhlorophenyl)-2-[[[(1 1-
dimethylethyl)amino]carbonyl]amino]- 6-benzothiézdlecarboxamide_;
20 N-(4-Bromo-2,6-dimethylphenyl)-2-[{[(1,1-
dimethylethyl)amino) carbonyl] amino]-6-benzothiazolecarboxamide;
N-(4-Carbomethoxy-2,6-Dimethylpheny])-2-[{[1,1-
dimethylethoxy]carbonyllamino]-6-benzothiazolecarboxamide;
N-(4-Hydroxymethyl-2,6-Dimethylphenyl)-2-[[[1,1-
25 dimethylethoxy}carbohylla—mino]-6-benzothiazolecarboxamide;
[4-Methyl-6-[((2,4,6-trimethylpheny}amino]carbonyl]-2-
benzothiazolyllcarbamic acid, l,i-dimethy;lethyl ester;
2-Amino-4-methyl-N-(2,4,6-trimethylphenyl)-6-
benzothiazolecarboxamide, trifluoroacetate (1:1);
30 4-Methoxy-[6-[[(2,4,6-trimethylphenyl)amino]carbonyl}-2-
benzothiazolyllcarbamic acid, 1,1-dimethylethyl ester;
2-Amino-4-methoxy-N-(2,4,6-trimethylphenyl)-6-
‘benzothiazolecarboxamide, triflucroacetate (1:1);

-_—
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2-[[(Methylamno)carbonyl]amno]-N-(2 4,6-trimethylphenyl)-6-
benzothiazolecarboxamide;
o 2—[[[Methylammo]carbonyl]ammo]-4-methoxy-N—(2 4.6-
trimethylphenyl)-6-benzothiazolecarboxamide;
'5—Methoxy-[6.-[[(2,4,6-tri_methylpheny1)amino]carhonyl]-2—
benzothiazolyllcarbamic acid, 1,1;di_xnethylethyl ester;
2-Amino-N-(4-N,N-dimethylamino-2,3,5,6-tetramethylphenyl)-6-
benzothiazolecarboxamide, trifluoroacetate (1:1);
5-Chloro-[6-{[(2,4,6-trimethylphenyl)amino}carbonyl]-2-
benzothiazolyllcarbamic acid, 1,1-dimethylethyl ester;
7-Chloro-{6-{((2,4,6-trimethylphenyl)amino}carbonyl}-2-
benzothiazolyl]carbamic acid, 1,1-dimethylethyl ester;
2-Amino-5-hydroxy-N-[2,4,6-trimethylphenyl}-6-
benzothiazolecarboxamide;
5-tert-Butoxycarbonyloxy-[6-[[(2,4,6-
trimethylphenyl)amino]carbonyl]-2-benzothiazolyllcarbamic acid, 1,1~
dimethylethyl ester; : o
2-[[f(1 1—D1methy1ethy1)ammo]carbonyl]ammo]—N-(Z 6-
dimethylphenyl)-6-benzothiazolecarboxamide;
2-[[(Cyclopropylamino)carbonyllamino}-N-(2,6-dimethylphenyl)-6-
benzothiazolecarboxamide; ' :
2-[[(Cyclopentylammo)carbonyl]ammo]-N-(2 6-dimethylphenyl)-6-
benzothiazolecarboxamide;
2—[[[[1-(ethynyl)cyclohexy1}ammo]carbonyl] amino}-N-(2,6-
dimethylphenyl)-6-benzothiazolecarboxamide;
2-[[[(4-Methyl-cyclohexyl)amino]carbonyllamino}-N-(2,6-
dimethylphenyl)-6-benzothiazolecarboxamide; |
. 2-[[{(2,3-Dihydro-1H-inden-1-yl)aminojcarbonyljamino}-N-(2,6-
dimethylphenyl)-6-benzothiazolecarboxamide;
2-[[{{2-(1H-Imidazol-4-yl)ethyljamino]carbonyllamino}-N-(2,6-
dimethylphenyl)-6-benzothiazolecarboxamide;
2-[[[[(Tetrahydro-2-furanyl)methyllamino}carbonyl}amino}-N-(2,6-
dimethylphenyl)-6-benzothiazolecarboxamide;

T
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2~[[[[2-(5-Methoit'y—1H-in=&t:)l-3-y1)ethy1}atnino]c':arbonyllamino]-N-
(2,6-dimethylphenyl)- 6-benzothié.zolécarboxaﬁndé

2-{[[(1 1-D1methyl-2-hydroxyethyl)ammo]carbonyl] ammo]-N-(Z 6-
dlmethylphenyl)-s-benzothlazolecarboxamde

QA207a

2-[[[(1,1-Dimethyl-propyl)aminoc}carbonyl}amino]-N-(2,6-
dimethylphenyl)-6-beniothiazolécarboxamidé; o
2-[[{[(3-Methoxyphenyl)methyllJamino]carbonyl)amino]-N-(2,6-
dimethylphenyl)-6-benzothiazolecarboxamide; '
2-[[[[(4-Methoxyphenyl)methyllamino]carbonyl}amino}-N-(2,6-
dimethylphenyl)-6 -benzothiazolecarboxamidé .
2-[[(2-Propynylam.mo)carbonyl] amino}-N-(2,6-dimethylphenyl)-6-
benzothiazolecarboxamide;
2—[[(2—Propenylammo)carbony1]ammo]-N—(Z 6-d1methy1pheny1)-6-
benzothiazolecarboxamide;
2- [[[(3-Phenylpropyl)ammo]carbonyl]ammo]-N -(2 6-
dimethylphenyl)-6-benzothiazolecarboxamide;
2-[[[[1-(Hydroxymethyl)cyclopentyl]amino] carbonyl}amino]-N-(2,6-
dimethylphenyl)-6-benzothiazolecarboxamide;
2-[[[[1-(Methoxymethyl)propyllamino]carbonyl}amino]-N-(2,6-
dimethy‘lphenyl)-6-benzothiazolecarboxamide;' '
(R)-2-[{[(1-Phenylethyl)amino]jcarbonyi]lamino]-N-(2,6-
dimethylphenyl)-6-benzothiazolecarboxamide;
2-[[[(3,4,5-’I‘z'imethoxyphenyl)amino]_éarbonyl]amino]-N4(2,6-
dimethylphenjl)-s-ben‘zothiazdlecarbox'amide;
2-[[(1,3-Benzodioxol-5-ylamino)carbonyl]amino}-N-(2,6-
dimethylphenyl)-6-benzothiazolecarboxamide;
2-{{{(4-Fluorophenyl)aniino]carbonyl}amino]-N-(2,6-
dimethylphenyl)-6-benzothiazolecarboxamide;
2-([(Cyclopropylamino)carbonyljamino]-N-(2-chloro-6-
methylphenyl)-6-benzothiazolecarboxamide;
2-[[(Cyclopentylamino)carbonyllamino}-N-(2-chloro-6-
methylphenyl)-6-benzothiazolecarboxamide;
2-([[[1-(ethynyl)cyclohexyl]amino]carbonyllamino]-N-(2-chloro-6-
methylphenyl)-6-benzothiazolecarboxamide;

182- RN R
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' 2-[[[(4-Meth’yl.-éycl_ohexy_l)amino]carbonyl]amino]-N-(2-chloro-6-
methylphenyl)-6-benzothiazolecarboxamide;
2-[[[(2,3-Dihydro-1H-inden-1-yl)amino]carbonyllamino}-N-(2-
chloro-G-methylphenyl)-6-benz_othiazolecarboxamide;
2-[[[[2-(1H-Imidazol-4-yl)ethyllamino]carbonyl]amino}-N-(2-chloro-
6-methylphenyl)-6-benzothiazolecarboxamide;
- 2-[{[[[(Tetrahydro-2-furanyl)methyl]amino]carbonyl}amino]-N-(2-
chloro-6-methylphenyl)-6-benzothiazolecarboxamide;
2-[[{[2-(5-Methoxy—1H-mdol-3-y1)ethyl]ammo]carbonyl]ammo]-N-(2-
chloro-6-methylphenyl)-6-benzothiazolecarboxamide;
2-{[l(1,1-Dimethyl-2-hydroxyethyl)aminojcarbonyljamino}-N-(2-
chloro-6-methylphenyl)-6-benzothiazolecarboxamide;

2-{fi(1, 1-D1methyl-pr0pyl)ammo]carbonyl]ammo]-N-(Z—chloro-G—
methylphenyl)-6-benzothiazolecarboxamide; .
2-[[[[(3-Methoxyphenyl)methyl}anuno]carbonyl]ammo]-N—(z-
chloro-6-methylphenyl)-6-benzothiazolecarboxamide;
2-[[[[(4-Methoxyphenyl)methyllamino]carbonyl}amino]-N-(2-
chloro-6-methylphenyl)-6-benzothiazolecarboxamide; .
2-[[(Z-Propynylamiﬁo)carbonyl}amino}-N—(z-chloro-G-
methylphenyl)-6-benzothiazolecarboxamide;
2-[[(2-Propeny1amino)carbony1]amino]-N—(Z-chloro-6-
methylphenyl)-6-benzothiazolecarboxamide;
_ 2-[[[(3-Pheny1propyl)ammo]carbonyl]anuno]-N-(z-chloro-S-
methylphenyl)-6-benzothiazolecarboxamide; _
2-[[[[1-(Hydroxymethyl)cyclopentyl]ammo]carbonyl]ammo]-N—(2—
chloro-6-methylphenyl)-6-benzothiazolecarboxamide; - :
2-[[{[1-(Methoxymethyl)propyllamino]carbonyl)amino]-N-(2-
chloro-6;methylphenyl)—G-benzothiazol’ecarboxamide; :
(R)-2-[[[(1-Phenylethyl)aminojcarbonyl]amino}-N-(2-chloro-6-
methylphenyl)-6-benzothiazolecarboxamide; :
- 2-[[(2 3-D1methy1-1H—mdol-5-yl)am1no]carbonyl] amino]-N-(2-
chloro-6-methylphenyl)-6-benzothiazolecarboxamide;-
2-[[[(8,4,5-Trimethoxyphenyl)amino]carbonyllamino}-N-(2-chloro-
6-methylphenyl)-6-benzothiazolecarboxamide;

LT
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2-{[(1, 3-Benzod1oxol-5-ylammo)carbony1]ammo] -N-(2-chloro-6-
methylphenyl)—G—benzothxazolecarboxamlde,

2-[[[(4-F1uoropheny1)ammo]carbonyl]amlno]-N-(Z-chloro-G-
methylphenyl)-6-benzoth1azolecarboxam1de,
2-[[[[(1-methoxycarbonyl)cyclopropyl]ammo]carhonyl] amino-N-
(2,4 6-mmethylphenyl)-ﬁ-benzothlazolecarboxamlde,
[6-[[{(2,6-Dimethyl-4-phenyl)phenyljamino}carbonyl]-2-
benzothiazolyl]learbamic acid, 1 l-dmethylethyl ester
[6-[[[(2,6-Dimethyl-4-(2-N,N- o
dimethylethoxy)phenyl]amno]carbonyl]-2-benicthiazoly1]c'arbamic acid,
1,1-dimethylethyl ester; '
[6-[[[(2,6-Dimethyl-4-(2-

" morpholinoethoxy)phenyl]amino]carbonyl]-2-benzothiazolyllcarbamic
“acid, 1,1-dimethylethyl ester; o :

2-[(Cyclopropylcarbonyl)amine}-N-(2-chloro-6-methylphenyl)-6-

benzothiazolecarboxamide; '
.. 2-[(2-Methyl-cyclopropylcarbonyl)amino}-N-(2-chloro-6-

methylphenyl)-G-bezizothiazolecarb'oxamide, : :

2-[(2, 2-D1chloro-l-methyl-cyclopropylcarbonyl)ammo]-N-(2-chloro-
6-methylphenyl)-6-benzothiazolecarboxamide;

2-[(l-Hydroxy-cyclopropylcarbonyl)ammo]-N-(2-chloro-6-
methylphenyl)-6-benzothiazolecarboxamide; '

N-(2-Chloro-6-methylphenyl)-z-[(cyclobutylcarbonyl)ammo]-6-

benzothiazolecarboxamide; -

- N-(2- Chloro-6—methylphenyl)—2—[(cyclopentylcarbonyl)ammo]-6-
benzothiazolecarboxamide;

N-(2-Chloro-6-methy1pheny1)-2-[(cyclohexylacetyl)ammo]-S-
benzothiazolecarboxamide;

N-(2-Chloro-6-methylpheny1)-2-[(methoxyacetyl)ammo]-G-
benzothiazolecarboxamide; ' - ‘ :

N-(2-Chloro-6-methy1phenyl)—2-[(1—0xo-2-pheny1propyl)ammo]-6-
benzothiazolecarboxamide;

N-(2-Ch10ro-6-methy1phenyl)-2-{(1-0xo-2-methylpropyl)ammo]-6-

benzothiazolecarboxamide;
-184- /\‘\

AL

|



\

WO 99/24035 ~ This Sheet.Has B PCT/US98/23204

10

iy i lllelliifm

N<( 2-Chloro-G-methylphenyl)-Z- [ 1-oxo-3—phenylpropy1)ammo] -6-

QA207a

benzothiazolecarboxamide;
N-(2-Chloro-6-methylphenyl)-2-{[3-(2-methoxyphenyl)-1-
oxopropyllamino}-6-benzothiazolecarboxamide;
N-(2-Chioro-6-methylphenyl)-2-[[1-0x0-3-(2,3,4-
trimethoxyphenyl)propyllamino]-6-benzothiazolecarboxamide;
N-+(2-Chloro-6-methylphenyl)-2-[(1, 4-d10xopentyl)am1no]-6—
benzothlazolecarboxamlde, _
N-(2-Chloro-6-methylphenyl)-2-[(2,2-dimethyl-1-oxobutyl)amino}-6-
benzothiazolecarboxamide;
2—l[(2-Chloro~6-ﬂuorophenyl)acetyl]ammo]-N—(Z-chloro-G-
methylphenyl)-6-benzothiazolecarboxamide;
N-(2-Chloro-6-methy1phenyl)—2—[[(Z—methylphenyl)acetyllammo]-G—
benzothiazolecarboxamide;
N-(2-Chloro-6-methy1phenyl)—2-[[(3-methoxypheny1)acetyl] amino]-
6-benzothiazolecarboxamide; :
N-(2-Chloro-6-methylphenyl)—2-[[(4-chlorophenyl)acety1]ammo]-G-
benzothiazolecarboxamide;
N-(2- Chloro-ﬁ-methylphenyl)-z-[(1-oxo-4-pentynyl)ammo]—6-
benzothiazolecarboxamide;
5-[[6-[[(2-Chloro-6-methylphenyl)amino}carbonyl]-2-

.benzothiazolyl]lamino]-5-oxopentanoic acid methyl ester;

N-(2-Chloro-6-methylpheny1)-2-_[( 1-oxohexyl)amino]-6-
benzothiazolecarboxamide;
N-(2-Chloro-6-methylphenyl)-2-[{{3-(3-methoxyphenyl)-1-
oxopropyl] amino] -6-benzothiazolecarboxamide;
2-[[(1,3-Benzodioxol-5-yl)acetyl]amino]-N-(2-chloro-6-
methylphenyl)-6-benzothiazolecarboxamide;
2-[[3-(1,3-Benzodioxol-5-yl)-1-0xopropyl;]amino]-N-(2-chloro-6-
methylphenyl)-6-benzothiazolecarboxamide;
N-(2-Chloro-6-methylphenyl)-2-[i(3,5-
dimethoxyphenyl)acetyl}amino)-6-benzothiazolecarboxamide;
N-(2-Chloro-6-methylphenyl)-2-{(cyclopropylacetyl)amino}-6-

PR T

benzothiazolecarboxamide;
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_ N-(2-Chloro-6-methyl‘phenyl)-2-[[(_1'
methylcyclopropyl)carbonyl] amino]-6-benzothiazolecarboxamide;
- N-(2-Chloro-6-methylphenyl)-2-{[[2- -
(trimethylsilyl)cyclopropyllcarbonyllamino]-6-
benzothiazolecarboxamide; . :
N-(2-Chloro-6-methylphenyl)-2-[[[1-(4-
methoxyphenyl)cyclopropylicarbonyl]amino]-6-
benzothiazolecarboxamide;
trans-N-(2-Chloro-6-methylphenyl)-2-[[(2-
phenylcyclopropyl)carbonyljamino}-6-benzothiazolecarboxamide;
N-(2-Chloro-6-methylphenyl)-2-[[[1-(4-
methylphenyl)cyclopropyllcarbonyllamino]-6-benzothiazolecarboxamide;
N-(2-Chloro-6-methylphenyl)-2-[[[1-(4-

- chlorophenyl)cyclopropyl]l carbonyl] amino}-6-benzothiazolecarboxamide;

[1-[{[6-[[(2-Chloro-6-methylphenyl)amino]carbonyl]-2-
benzothiazolyl]amino]carbonyl]cyclopropyl]carba_mic acid 1,1-
dimethylethyl ester;

(1S-trans)-N-(2-Chloro-6-methylphenyl)-2-{[[2,2-dimethyl-3-(2-
methyl- l-propenyl)cyclopropyl]carbonyl]ammo]-G-
benzothiazolecarboxamide;

(1S-c1s)-N-(2-Chloro-6-methylphenyl)-2—{[[2 2—d1methyl-3-(2-
methyl-1-propenyl)cyclopropyllcarbonyllamino]-6-
benzothiazolecarboxamide;

N-(2-Chloro-6-methylphenyl)-2-[[(1-
phenylcyclopropyl)carbonyl]amino]-6-benzothiazolecarboxamide;
N-(2-Chloro-6-methylphenyl)-2-{[(2-
formylcyclopropyl)carbonyl]amino]-6-benzbthiazolecarboxamide;
2-[[[6-[[(2-Chloro-6-methylphenyl)amino}carbonyl]-2-
benzothiazolyl)amino]carbonyllcyclopropanecarboxylic acid ethyl ester;
2-[[[6-[[(2-Chloro-6-methylphenyl)amino}carbonyl]-2-
benzothiazolyl]amino]carbonyl]-1-methyleyclopropanecarboxylic acid

mgthyl eSter;. .
| \\\“\\@\\\\\\\\\}\\\3\\“
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N—(2-Chloro-6-methylpheny1)-2-{[[2- -
(phenylmethyl)cyclopropyl)carbonyl] ammo] -6-
benzothiazolecarboxamide;.

N-[6-[[(2-Chloro-6-methylphenyl)amino]carbonyl]}-2-

- benzothiazolyl]-2-quinolinecarboxamide;

N-(2-Chloro-6-methylphenyl)-2-{(2-pyridinylcarbonyl)amino}-6-
benzothiazolecarboxamide;
N-(2-Chloro-6-methylphenyl)-2—[(%pyndmylcarbonyl)ammo]-6-
benzothiazolecarboxamide, 1-oxide; _
trans-N-(2-Chloro-6-methylphenyl)-2-[[[2-
[(dimethylamino)methyl]cyclopropyllcarbonyl]amino}-6-
benzothiazolecarboxamide; '
N-(2-Chloro-6-methylphenyl)-2-[[(1-methyl-1H-pyrrol-2-
yl)acetyl]amino]-6-benzothiazolecarboxamide;
N-(2-Chloro-6-methylphenyl)-2-[(5-(dimethylamino)-1-
oxopentyl]amino]-6-benzothiazolecarboxamide;
N-(2-Chloro-6-methylphenyl)-2-[[4-(dimethylamino)-1-
oxobutyllamino}-6-benzothiazolecarboxamide;
trans-N~(2-Chloro-6-methylphenyl)-2-[([2-(1-
pyrrohdmylmethyl)cyclopropyl]carbonyl]ammo} 6-
benzothiazolecarboxamide;
trans-N-(2- Chloro-6-methy1phenyl)—2 {{2-(1-
p1pendmylmethyl)cyclopropyl]carbonyl]ammo]-6-
benzothiazolecarboxamide; :
N-(2—Chloro-6-methylpheny1)-2-[[(d.lmethylazmno)acetyl]ammo]-6-
benzothiazolecarboxamide;
N-(2-Chloro-6-methy1pheny1)-2-[[3-(2-methyl-4-mtro—1H-1m1dazol—
1-y1)-1-oxopropyl]amino]-6-benzothiazolecarboxamide;
2-[(Cyclobutylcarbonyl)a_mino]-N-(2,6-dimethylphenyl)-6-
benzothiazolecarboxamide; .
2- [(Cyclopentylcarbonyl)ammo]-N-(2 6-d.1methylphenyl)-6-
benzothiazolecarboxamide;
2-[(Cyclohexylacetyl)amino]-N-(2, 6-d.1methylpheny1)—6—
benzothiazolecarboxamide; - :

-187-
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N-(2 6-D1methy1phenyl)-2-[(1-oxo-2-phenylpropyl)ammo]-6—
benzothiazolecarboxamide; -
- N-(2,6-D1mgthylphenyl)—2—[(2—methyl-l-oxopropyl)amino]-G-
benzothiazolecarﬁbkamide;- _.
5 N-(2,6-Dimethylphenyl)-2-[(1-oxo-3-phenylpropyl)amino]-6-
benzothiazolecarboxamide; ' '
N-(2,6-Dimethylphenyl)-2-[[3-(2-methoxyphenyl)-1-
oxopropyl] amino]-'.6-ben'zothia'zblec'arboxamide;
N-(2,6-Dimethylphenyl)-2-[[3-(2,3,4-trimethoxyphenyl)-1-
10 oxopropyllamino}-6-benzothiazolecarboxamide;
N-(2,6-Dimethylphenyl)-2-[(1,4-dioxopentyl)amino]-6-
benzothiazolecarboxamide;
2-{(2,2-Dimethyl-1-oxobutyl)amino}-N-(2,6- dlmethylphenyl)-G-
benzothiazolecarboxamide;
15 N-(2,6-Dimethylphenyl)-2-[(methoxyacetyl)amino]-6-
benzothiazolecarboxamide;
N,N-Dimethyl-N’-[6-[[(2 6—d1methy1phenyl)ammo]carbonyl]-2—
benzothiazolylJbutanediamide;
. N-(2,6-Dimethylphenyl)- 2-[[(1-methylcyclopropyl)carbonyl]amlno]-
20 6-benzothiazolecarboxamide;
2-[[(2-Chloro-6-fluorophenyl)acetyllamino]-N-(2,6-
dimethylphenyl)-6-benzothiazolecarboxamide;
N—(2,6~Diinethylpheny1)—2-‘[[(2—methylphenyl)acety1] amino]-6-
benzothiazolecarboxamide;
25 - N-(2 6—Dunethy1phenyl)—2—[[(3-methoxypheny1)acety1]ammo]-6-
benzothmzolecarboxamlde,
2-[[(4-Chlorophenyl)acetyllamino]-N-(2 6-d1methylphenyl)-6-
benzothiazolecarboxamide;
N-(2,6 Dzmethylphenyl)—2—[(1—0xo-4-pentynyl)ammo]-6—
30 benzothiazolecarboxamide;
N-(2,6-Dimethylphenyl)-2- [(1-oxohexyl)ammo]-6-
benzothiazolecarboxamide;
N-(2,6-Dimethylphenyl)-2-[[3-(3-methoxyphenyl)-1-
oxopropyljamino]-6-benzothiazolecarboxamide;

* ¢ L L] §
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. 2-[[3«1,3-Benzodioxol-5-yl)-1-oxopropyl}amino]-N-~(2,6-

QA207a

| dimethylphenyl)-6-benzothiazolecarboxamide;

2-[[(1,3-Benzodioxol-6-ylacetyllamino]-N-(2 6-d.1methylpheny1)-6-

| benzothazolecarboxamde,

2-[[(3 5-D1methoxyphenyl)acetyl] ammo]-N-(Z 6- dlmethylphenyl)-ﬁ-
benzothiazolecarboxamide; _

2-[(Cyclopropylacetyl)amino]-N-(2,6- dlmethylphenyl)-G-
benzothazolecarboxamde,

N-(2 6-D1methylphenyl)-2-[[[2-
(phenylmethyl)eyclopropyllcarbonyl]lamino]-6- -
benzothiazolecarboxamide;

N-(2,6-Dimethylphenyl)-2-[[[2-
(trimethylsilyl)cyclopropyllcarbonyl]amino]-6- -
benzothiazolecarboxamide; -

2-[(Cyclopropylcarbonyl)amino]-N-(2,6-dimethylphenyl)-6-
benzothiazolecarboxamide;

N-(2,6-Dimethylphenyl)-2- [[(2-methylcyclopropyl)carbonyl]ammo]-
6-benzoth1azolecarboxam1de

trans-N -(2,6—D_1methylphenyl)—2-[[(2--
phenylcyclopropyl)carbonyl]amino]-6-benzothiazolecarboxamide;

N-(2,6-Dimethylphenyl)-2-[[[1-(4-
methylphenyl)cyclopropyllcarbonyl]amino}-6-benzothiazolecarboxamide;

2-[[[1-(4-Chlorophenyl)cyclopropyllcarbonyllamino]-N-(2,6-
dimethylphenyl)-6-benzothiazolecarboxamide;

[1-[([[6-[[(2,6-Dimethylphenyl)amino}carbonyl]-2- . .-
benzoth:nazolyl]ammo]carbonyl]cyclopropyl]carbamlc ac1d 1,1-
dimethylethyl ester; -

- (18-cis)-2-[{{2,2-Dimethyl-3-(2-methyl-1-
propenyl)cyclopropyljcarbonyl]amino]-N-(2 6-dunethylpheny1)—6—
benzothiazolecarboxamide; .

N-(2 6-D1methy1phenyl)-2-[[[1-(4-
methoxyphenyl)cyclopropyllcarbonyl]amino]-6-

- e
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N-(2 6-D1methy1phenyl)—2—[[(l-phenylcyclopropyl)carbonyll amino]-
6-benzothiazolecarboxamide; - -

N-(2 6-D1methylphenyl)—2-[[(2-formy1cyclopropy1)carbonyl]ammo]-
6-benzothiazolecarboxamide;

5 . 2-[({6-[[(2,6-Dimethylphenyl)amino]carbonyl}-2-

benzothiazolyllamino}carbonyl]cyclopropanecarboxylic acid ethyl ester;

2-[{(2-Cyanocyclopropyl)carbonyl]ammo]-N-(2 6-d1methylphenyl)-
6-benzothiazolecarboxamide;

2-[l[6-[[(2, 6—D1methy1phenyl)ammo]carbonyl}-Z- :

10 benzothlazolyllammo]carbonyl] l-methylcyclopropanecarboxyhc acid

methyl ester;
(1S-trans)-2-{{[2, 2—D1methyl-3-(2—methyl—1—
~ propenyl)cyclopropyllcarbonyllamino]-N-(2, 6—d1methy1phenyl)-6-
benzothiazolecarboxamide; :

15 - N«2,4,6-Trimethylphenyl)-2-[{[2-
(trimethylsilyl)cyclopropyllcarbonyljamino]-6-

-benzothiazolecarboxamide; '
2-[{(2-Methylcyclopropyl)earbonyl] aminol-N-(2,4,6-
trimethylphenyl)-G-benzothiazolécarboxamide; :

20 - trans-2-[[(2-Phenylcyclopropyl)carbonyljamino}-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;

2-[[(6-[[(2,4,6-Trimethylphenyl)amino]carbonyl}-2-
benzothiazolyllamino]carbonyllcyclopropanecarboxylic acid ethyl ester;
[1-[[[6-[[(2,4,6-Trimethylphenyl)amino]carbonyl}-2-

25 benzoth1azolyl]ammo]carbonyl]cyclopropyl]carbamxc acid 1,1-

dimethylethyl ester; : :
(1S-trans)-2-([[2, 2-D1methyl-3 (2-methyl-1-

propenyl)cyclopropyl]carbonyl]ammo]-N-(2,4,6-tnmethylphenyl)-6—

benzothiazolecarboxamide; :

30 (1S-cis)-2-{[[2,2-Dimethyl-3-(2-methyi-1-
propenyl)cyclopropyllcarbonyljamino}-N-(2,4, 6-tnmethy1phenyl)-6-
benzothiazolecarboxamide;

2-[[(1-Phenylcyclopropyl)carbonyl]amino]-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
-

T
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2—[[(2-Fbrmylcy¢loproby1)carbonyll amino}-N-(2,4,6-

QA207a

trimethylphenyl)-6-benzothiazol_ecarboxamide;
2-[[(2-Cyanocyclbpropyl)carbonyl]amino]-N-(2,4,6-
trimethylphenyl)-6.-benzothia_zolecarboxamide;
2-[[{6-1[(2,4,6-Trimethylphenyl)amino]carbonyl]-2-
benzothiazolyllamino]carbonyl]-1-methylcyclopropanecarboxylic acid
methyl ester; |
2-[[[2-(Phenylmethyl)cyclopropy1] carbonyl)amino}-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide; '
2-[[[1-(4-Methylphenyl)cyclopropyllcarbonyl}jamino]-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
2-[[[1-(4-Chlorophenyl)cyclopropyllcarbonyl]lamino]-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
2-[[[1-(4-Methoxyphenyl)eyclopropyllcarbonyllamino}-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
N-(2-Chloro-6-methylphenyl)-2-[[{{2-(1-
piperidinyl)ethyllamino]}carbonyllamino}-6-benzothiazolecarboxamide;
N-(2-Chloro-6-methylpheny!)-2-{{[{(2-
chlorophenyl)methyl}amino}carbonyl}amino}-6-
benzothiazolecarboxamide; -
N-(2-Chloro-6-methylphenyl)-2-[[[[(2-
fluorophenyl)methyl]amino]carbonyl]amino]-6-
benzothiazolecarboxamide; .
N-(2-Chloro-6-methylphenyl)-2-{[[(2-
phenoxyethyl)amino]carbonyl]aminoe]-6-benzothiazolecarboxamide;
2-[[[(Benzo{b]thiophen-3-ylmethyl)amino]carbonyljamino]-N-(2-
chloro-6-methylphenyl)-6-benzothiazolecarboxamide;
(R)-N-(2-Chloro-6-methylphenyl)-2-{[[(2-hydroxy-1-
phenylethyl)aminolcarbonyllamino]-6-benzothiazolecarboxamide;
N-(2-Chloro-6~m¢thylpheny1)-2~[[[[[4—
(-dimethylamino)phenjl]methyl]amino]carbonyl]amino]-G-
benzothiazolecarboxamide; -
(S)-N-(2-Chloro-6-methylphenyl)-2-[[[(2-hydroxy-1-
phenylethyl)amino)carbonyl}amino]-6-benzothiazolecarboxamide;

L
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N-(2-Chloro-6-methylphenyl)-2-[[[[(4-
nitrophenyl)methyl}amino}carbonyljamino]-6- -

QA207a

benzothiazolecarboxamide; , :

N-(2-Chloro-6-methylphenyl)-2-[[[[2-(1-
pyrrolidinyl)ethyl]amino]carbonyl]lamino}-6-benzothiazolecarboxamide;

N-(2-Chloro-6-methylphenyl)-2-[[[[[4-
(triﬂuoromethoxy)phehyl]methyl]amino]carbo_nyl]amino]-G-
benzothiazolecarboxamide; '

N-(2-Chloro-6-methylphenyl)-2-{[[[2-(2-
pyridinyl)ethyl]amino]carbonyllamino}-6-benzothiazolecarboxamide;

N-(2-Chloro-6-methylphenyl)-2-[[[(2- N-(2-Chloro-6-
methylphenyl)-2-[[[(3-pyridinylmethyl)amino}carbonyl}lamino]-6-
benzothiazolecarboxamide;

N-(2—Chloro-G-methylphenyl)—Z-[[[(4—
pyridinylmethyl)aminojcarbonyl]amino]- 6-benzoth1azolecarboxam1de,

'N-(2-Chloro-6-methylphenyl)-2-[[[[(3- '
chlorophenyl)methyl]ammo]carbonyl]ammo]-ﬁ-
benzothiazolecarboxamide;

N-(2-Chloro-6-methylphenyl)-2-[[[[(2,3-
dichlorophenyl)methyl]lamino]carbonyljamino]j-6-
benzothiazolecarboxamide;

N-(2-Chloro-6-methylphenyl)-2-[[[[(3,4-
difluorophenyl)methyl]aminojcarbonyl]amino}-6-
benzothiazolecarboxamide;

N-(2-Chloro-6-methylphenyl)-2-[[[[(2,6-
dimethoxyphenyl)methyl]amino]carbonyl}amino]-6-
benzothiazolecarboxamide;

N—(2-Ch10ro-6—methylphenyl)—2-[[[[(2-
ethoxyphenyl)methyllamino]carbonyl}amino]-6-
benzothiazolecarboxamide;

N-(2-Chloro-6-methylphenyl)-2-[[[[(2,3-dihydro-1,4-benzodioxin-2-
yl)methyljamino]carbonyllamino}-6-benzothiazolecarboxamide;

-

\\!\\\\1\\\\\}\\\1\\\\\}\\\!\\

—
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N-(2-Chloro-6-methylphenyl)-2-[[[[2-(3-
methoxyphenyl)ethyl]lamino]carbonyllamino}-6-

QA207a

benzothiazolecarboxamide;

N-(2-Chloro-6-methylphenyl)-2-[[{[2-(4-
methi;xyphenyl)ethyl] amino]jcarbonyl]amino]-6--
benzothiazolecarboxamide; _

N-(2-Chloro-6-methylphenyl)-2-[[[[(2-
methylphenyl)methyllamino}carbonyl}amino]-6- -
benzothiazolecarboxamide;

N-(2-Chloro-6-methylphenyl)-2-[[[[(3-
methylphenyl)methyllamino}carbonyl}lamino}-6-
benzothiazolecarboxamide;

N—(Z—Chloro-6-methylpheny1)-2-[[[[(5-methy1-2-
furanyl)methyllaminolcarbonyl]amino}-6-benzothiazolecarboxamide;

(S)-N-(2-Chloro-6-methylphenyl)-2-{[[[1-(hydroxymethyl)-2-
phenylethylJaminojcarbonyllamino]-6-benzothiazolecarboxamide;

N-(2-Chloro-6-methylphenyl)-2-{[[[2-
(phenylamino)ethyllamino]carbonyl]amino]}-6-
benzothiazolecarboxamide; -

N-(2-Chloro-6-methylphenyl)-2-{[[(2-
thienylmethyl)amino]carbonyljamino]-6-benzothiazolecarboxamide;

N-(2-Chloro-6-methylphenyl)-2-[[[[2-(1H-indol-3-
yDethylJamino]carbonyllamino}-6-benzothiazolecarboxamide;

2-[H[(4-Aminophenyl.)methy-1]amino]carbonyl]amino]-N-(z-chloro—
6-methylphenyl)-6-benzothiazolecarboxamide;

N-(2-Chloro-6-methylphenyl)-2-
[[[(diphenylmethyl)amino]carbonyllamino]-6-benzothiazolecarboxamide;

(1R-exo)-2-[[(Bicyclo[2.2. 1]heptan—2-ylammo)carbonyl]ammo]-N-
(2-chloro-6-methylphenyl)-6-benzothiazolecarboxamide;

N-(2-Chloro-6-methylphenyl)-2-[[[[(4- _
chlorophenyl)methyllaminojcarbonyljamino]-6-
benzothiazolecarboxamide;

N-(2-Chloro-6-methylpheny1)-2-[[[[1-(4-
chlorophenyl)ethyllaminolcarbonyl]amino]-6-benzothiazolecarboxamide;

-193 -
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(R)-N-(2-Chloro-6-methylphenyl)-2-[[{[1-(4-
methylphenyl)ethyl]ammo]carbonyl}ammo]-ﬁ-
benzothiazolecarboxamide; '

(S)-N-(2-Chloro-6-methyiphenyl)-2-{[[[1-(4-
methylphenyl)ethyl]amino]carbony1]éaniino]-6—
benzothiazolecarboxamide; '

N-(2-Chloro-6-methylpheny]-2-[[[[(4-
fluorophenyl)methyljaminojcarbonyllamino]-6-
benzothiazolecarboxamide;

N-(2-Chloro-6-methylphenyl)-2-{[[[1-(4-
fluorophenyl)ethyllamino]carbonyllamino}-6-benzothiazolecarboxamide;

N-(2-Chloro-6-methylphenyl)-2-[[[(2- a
furanylmethyl)aminojcarbonyljamino]-6-benzothiazolecarboxamide;

N-(2-Chloro-6-methylphenyl)-2-[[[[1-(4-
methoxyphenyl)ethyl]amino]carbonyl} ammo]-ﬁ-
benzothiazolecarboxamide;

(S)-N-(2-Chloro-6-methylphenyl)-2-[{[(1-
phenylethyl)amino]carbonyl]amino]-6'-benz'0thiazolecarboxamidé;

o-[[[[6-[[(2-Chloro-6-methylphenyl)amino]carbonyl]-2-
benzothiazolyljJaminolcarbonyllaminoc]benzeneacetic acid ethyl ester;

N-(2-Chloro-6-methylphenyl)-2-{[[[2-(4-methylphenyl)-1-
phenylethyllaminolcarbonyllamino]-6-benzothiazolecarboxamide;

(R)-N-(2-Chioro-6-methylphenyl)-2-{[[(1-
phenylpropyl)amino]carbonyllamino}-6-benzothiazolecarboxamide;

N-(2-Chloro-6-methylphenyl)-2-[[[{(4-
methylphenyl)methyllamino]carbonyl] amino}-6-
benzothiazolecarboxamide;

(R)-N-(2-Chloro-6-methylphenyl)-2-[[[[1-(4- -
nitrophenyl)ethyl]amino]carbonyl]a.mino]-6-benzothiazolecarboxamide;

N-(2-Chloro-6-methylphenyl)-2-[[[[(4-
chlorophenyl)phenylmethyllamino]carbonyl]amino]-6-
benzothiazolecarboxamide;

N-(2-Chloro-6-methylphenyl)-2-[[[{2-
(phenylth’io-)ethyl]amino]carbonyl]amino]—6—benzothiazolecarboxamide;

BT
Dy gy
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2-[{{{(2-Bromophenyl)methyl]lamino]carbonyllamino}-N-(2-chloro-
6-methylph_enyl)-¢6#benzothiaiolecarboxamide; .
N-(2-Chloro-6-methylphenyl)-2-[{[[2-(3-
fluorophenyl)ethyllaminolcarbonyllamino]-6-benzothiazolecarboxamide;
5 N-(2-Chloro-6-methylphenyl)-2-[[[[[4- .
(trifiluoromethyl)phenyllmethyl) aminojcarbonyljamino}-6-
benzothiazolecarboxamide; _ :
2-[[[[(3-Bromopheny1)methyl]ammo]carbonyl]ammo]-N-(2-chloro-
6-methylphenyl)-6-benzothiazolecarboxamide; _
10 2-[[[[(4-Chloro-2-fluorophenyl)methyllaminojcarbonyl]amino]-N-
(2-chloro-6-methylphenyl)-6-benzothiazolecarboxamide;
2-[[{(2-Amino-2-ox0-1-phenylethyl)amino]carbonyllamino]-N-(2-
chloro-6-methylphenyl)-6-benzothiazolecarboxamide;
| N-(2-Chloro-6-methylphenyl)-2-[[[[3-(1H-imidazol-1-
15 ybDpropyllaminojcarbonyljamino]-6-benzothiazolecarboxamide;
_ - N-(2-Chloro-6-methylphenyl)-2-[[{[(2,4- '
dimethoxyphenyl)methyl]aminojcarbonyllamino]- 6- :
. benzothiazolecarboxamide;
N-(2-Chloro-G-methylphenyI) 2-[[[[(3-chloro-4-
20 methylphenyl)methyllamino)carbonyljamino}-6-
benzothiazolecarboxamide;
2—[[[[(3-Chloro-4-ﬂuoropheny1)methyl]ammo]carbonyl]ammo]-N—
(2-chloro-6-methylphenyl)-6-benzothiazolecarboxamide;
2-[{{[(2-Chloro-6-fluorophenyl)methyl]jamino]carbonyllamino]-N-
25 (2-chloro-6-methylphenyl)-6-benzothiazolecarboxamide; '
2-[{[[(2-Chloro-4-fluorophenyl)methyljaminojcarbonyl}amino]-N-
(2-chloro-6-methylphenyl)-6-benzothiazolecarboxamide;
N-(2-Chloro-6-methylphenyl)-2-[[[[(3,5-
difluorophenyl)methyllaminojcarbonyljamino}-6--
30 benzothiazolecarboxamide;
N-(2-Chloro-6-methylphenyl)-2-[[[[(2,5-
dimethoxyphenyl)methyljamino}carbonyljamino}-6-
‘benzothiazolecarboxamide;

e, '\I‘I!lllll MV
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-N’-(2-Chloro;6-methy1phényl)-2-[[[[(3;5'_ N
dimethylphenyl)methynaminolcarbonynaminoks--- |
benzothiazolecarboxamide; -

“N-(2-Chloro-6-methylphenyl)-2-[I[[(3, 4.
dxmethoxyphenyl)methyl]ammo]carbonyl]ammo]-b‘- -
benzothiazolécarboxamide;

N—(2-Chloro-6-methy1phenyl) 2-[[[{(3,5-
dlmethoxyphenyl)methyllamno]carbonyl]ammo] -6-
benzothiazolecarboxamide;

N-(2-Chloro-6-methylphenyl)-2-{[[[[4-(1-
methylethyl)phenyl]methyl]amno]carbonyl]ammo]-G-
benzothiazolecarboxamide; '

N<(2-Chloro-6-methylphenyl)-2-[[[[[4-(1,2,3-thiadiazol-4-
yl)phenyl]methyl]é.mirio]carbonyl}'arhino]-G-benzothiazolecarboxgniide;

N~(2-Chloro-6-methylphenyl)-2-[[[[2-(2- |
chlorophenyl)ethyl]aniino]carbonyl]amino]-6-benzothiazolecarboxamide;

N-(2-Chloro-6-methylphenyl)-2-{[{(1-methyl-1-
phenylethyl)amino]carbonyllamino]-6-benzothiazolecarboxamide;

N-(2-Chloro-6-methylphenyl)-2-[{{[{(2,5-
dichlorophenyl)methyllamino}carbonyl]amino}-6-
benzothiazolecarboxamide; : .

N-(2-Chloro-6-methylpheny})-2-[[1[(2,4-
dlmethylphenyl)methyllammo]carbonyl] amino}-6-
benzothiazolecarboxamide; '

N-(2-Chloro-6-methylphenyl)-2-{[[[1-(1-

-naphthalenyl)ethyl]ammo]carbonyl]ammo] -6~

benzothiazolecarboxamide;
N-(2-Chloro-6-methylphenyl)-2-[{[[(8,4,5-
trimethoxyphenyl)methyllamino] carbonyl] ammo] -6-
benzothiazolecarboxamide;
N-(2-Chloro-6-methylphenyl)-2-[[[{(2,4,6-
trimethoxyphenyl)methyllamino]carbonyliamino]-6-

‘benzothiazolecarboxamide;

T
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2-([[[(4-Bromophenyl)methyllamino]carbonyl]amino]-N-(2-chloro-
6-methylphenyl)-6-benzothiazolecarboxamide;
[1R~(endo,endo)]-3-[[[[6-[[(2-Chloro-6-
meth_ylphenyl)amino] carbonyl]-2-
benzothiazolyl]lamino]carbonyljamino]bicyclo(2.2.1]hept-5-ene-2-

. carboxylic acid ethyl ester;

[18-(exo0,ex0)]-3-[[[[6-[[(2-Chloro-6-methylphenyl)amino]carbonyl}-

"2-benzothiazolyl]amino}carbonyllamino]jbicyclo[2.2.1Jheptane-2-

carboxyhc acid ethyl ester;

[1R-(exo,exo)]-3—[[[[6-[[(2-Chloro-6-methylpheny1)ammo] carbonyl]-
2-benzothiazolyllamino]carbonyljamino]bicyclo[2.2.11hept-5-ene-2-
carboxylic acid ethyl ester; : |

[1R-(endo,endo)}-N-(2-Chloro-6-methylphenyl)-2-[{{[3-
(hydroxymethyl)bicyclo[2.2. llhept-5-en-.2-yl] amino]carbonyl]amino]-6-
benzothiazolecarboxamide;

[1S-(endo endo)]-N-(2—Chloro-6-methylphenyl)-2-[[[[3-
(hydroxymethyl)bicyclo[2.2.11heptan-2-yllamino}carbonyl)amino]-6-
benzothiazolecarboxamide;

[1R-(exo0,ex0)] -N-(2-Chloro—6-methylphenyl)—2—[[[[3-
(hydroxymethyl)bicyclo{2.2. 1]heptan-2-y1]amno]carbonyl]ammo]—G-
benzothiazolecarboxamide; - -

N-(2-Chloro-6-methylphenyl)-2-{[[[(3-
fluorophenyl)methyllamino]carbonyliamino)-6-
benzothiazolecarboxamide;

N-(2-Chloro-6-methylphenyl)-2-[[[{(2-
methoxyphenyl)methyl]amino]carbonyllaminol-6-
benzothiazolecarboxamide;

(exo,ex0)-2-{[[[3-(Aminocarbonyl)bicyclo(2.2. 1]hept-5-en-2—
yllamino]carbonyllamino]-N-(2-chloro-6-methylphenyl)-6-
benzothiazolecarboxamide;

(S)-N-(2-Chloro-6-methylphenyl)-2-[[[[1-(1-
naphthalenyl)ethyljamino]carbonyljamino]-6-
benzothiazolecarboxamide;

-197-
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N-(2—Chloro-6—methy1phenyl)-2-[[[[[3-
(tnﬂuoromethyl)phenyl] methyljamino}carb onyl] amino)-6-

a

benzothlazolecarboxamlde,

N—(2-Ch.lorp-6,-methylphehyl)-2- '
[[[(phenylmethyl)aihino’]carbonyl] amino]-6-benzothiazolecarboxamide;

(endo,endo)-2-[[[[3-(Aminocarbonyl)bicyclo[2.2.1]hept-5-en-2-
yli amno]carbonyl]amno]-N-(2—chloro-6-methylphenyl)-6-
benzothiazolecarboxamide; '

N-(2-Chloro-6-methylphenyl)-2-[[[[1-(4-
hydroxyphenyl)ethyljJaminojcarbonyljamino}-6-
benzothiazolecarboxamide;’ _

N-(2-Chloro-6-methylphenyl)-2-[[{[(2,6-
difluorophenyl)methyl]amino]carbonyl}amino]-6-
benzothiazolecarboxamide;

N-(2-Chloro-6-methylphenyl)-2-[[[[(2,3-
dimethylphenyl)methyljamino] carbonyl]ammo]-S-
benzothiazolecarboxamide;

(R)-N-(2-Chloro-6-methylphenyl)-2-{[{[1-(1-
naphthalenyl)ethyljamino] carbonyl]ammo] -6-
benzothiazolecarboxamide;

N-(2-Chloro-6-methylphenyl)-2-[[[[2-
(dimethylamino)ethyl]amino]carbonyllamino]-6-
benzothiazolecarboxamide; :

N-(2-Chloro-6-methylphenyl)-2-([{[1,1-dimethyl-2-
(dimethylamino)ethyl]lamino]carbonyllamino]-6-
benzothiazolecarboxamide;

N-(2-Chloro-6-methylphenyl)-2-[[[[1-(phenylmethyl)-4-
piperidinyl]ann'nd]caljbonyl]amino]-6—benzothiazolecarboxamide;

N-(2-Chloro-6-methylphenyl)-2-[[[[3-(2-methyl-1-
piperidinyl)propyl]aminolcarbonyllamino]-6-benzothiazolecarboxamide;

N-(2-Chloro-6-methylphenyl)-2-{[[{2-(1-methyl-2-
pyrrolidinyl)ethyl]lamino]carbonyl]amine)-6-benzothiazolecarboxamide;
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N-(2-Chloro-6-methylphenyl)-2-[[[[3-(4-
morpholinyl)propyllamino]carbonyljamino}-6-

QA207a

benzothiazolecarboxamide;
N-(2-Chloro-6-methylphenyl)-2-[[[[1-(phenylmethyl)-3-
pyrrolidinyllaminojcarbonyl}amino]-6-benzothiazolecarboxamide;
N-(2-Chloro-6-methylphenyl)-2-([[[3-
(diethylamino)propyl]amino]carbonyljamino]-6-
benzothiazolecarboxamide; _
N-(2-Chloro-6-methylpheny1)-2—[[[ [3-(4-methyl-1-
piperazmyl)propyl] amino]carbonyljamino]-6-benzothiazolecarboxamide;
N-(2-Chloro-6-methylphenyl)-2-[{[[2-(1-
piperazinyl)ethyl]amino]carbonyl]amino] -6-benzoth1azolecarboxam.1de,
N-(2-Chloro-6-methylphenyl)-2-[[[{2-(4-
morpholinyl)ethyllamino}carbonyl}amino]-6-benzothiazolecarboxamide;
N-(2-Chloro-6-methylphenyl)-2-[[[(2,2,6,6-tetramethyl-4-
piperidinyl)amino} carbonyl]amino}-6-benzothiazolecarboxamide;
(R)-N-(2-Chloro-6-methylphenyl)-2-{[[[1-(phenylmethyl)-3-
pyrrolidinyl]lamino]carbonyljamino]-6-benzothiazolecarboxamide;
(S)-N-(2-Chloro-6-methylphenyl)-2-[[[[1-(phenylmethyl)-3-
pyrrolidinyljaminojcarbonyl]amino] -6-benzothiazolecarboxamide;
N-(2-Chloro-6-methylphenyl)-2-[{[[3(1-
piperidinyl)propyllamino}carbonyl]amino]-6-benzothiazolecarboxamide;
N-(2-Chloro-6-methylphenyl)-2-[[[[3-(1- .
pyrrolidinyl)propyllamino}carbonyl]amino]-6-
benzothiazolecarboxamide; :
N-(2-Chloro-6-methylphenyl)-2-[[[[1-(2-

. pyridinyl)ethyl)lamino] carbonyl}amno] -6-benzothiazolecarboxamide;

- N-(2-Chloro-6-methylphenyl)-2-[[[[1-(3-
pyridinyl)ethyllamino] carbon_yl]émino] -6-benzothiazolecarboxamide;
N-(2-Chloro-6-methylphenyl)-2-[[{[3-(2-0x0-1-
pyrrolidinyl)propyllamino]carbonyl]aminol-6-

\\\\\\\\\\\\\\\\\§\\\\g\\\)\
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4-[[[[6-[[(2-Chloro-6-methylphenyl)amino]carbonyl]-z-
benzoth;azolyl]amno]carbonyl]ammo] 1-p1pendmecarboxyhc acid ethyl

QA207a

ester;

(S)-2-[[[[1-(4-Bromophenyl)ethyl]amino]carbonyl]amino}-N-(2-
chloro-6-methylphenyl)-6—beﬁzothiazolecarboxamide;

(1S-cis)-2-([[[2- : '
(Aminocarbonyl)cyclohexyllaminojcarbonyljamino}-N-(2-chloro-6-
methylphenyl)-6-benzothiazolecarboxamide;

2-[[[[3-(1H-Azepin-1-yl)propyllamino]carbonyljamino]-N-(2-chloro-
6-methylphenyl)-6-benzothiazolecarboxamide;'
N-(2-Chloro-6—methy1phe1_1yl)-2-[[[[2,2-d;imethy1—3-
(dimethylamino)propyl]amino]carbonyljamino]-6-
benzothiazolecarboxamide; -
N-(2-Chloro-6-methylphenyl)-2-[[(3- -
pyrrolidinylamino)carbonyllamino}-6-benzothiazolecarboxamide;
4-[[{[6-[{(2-Chloro-6-methylphenyl)amino}carbonyl]-2-
benzothiazolyl] amino]carbonyl]amino]methyl]benzdic acid;
N-(2-Chloro-6-methylphenyl)-2-[[(3- -
pyridinylamino)carbonyl}amino}-6-benzothiazolecarboxamide;
N-(2-Chloro-6-methylphenyl)-2-[[(4- |
pyridinylamino)carbonyljamino]-6-benzothiazolecarboxamide;
N-(2-Chloro-6-methylphenyl)-2-[[[[2-(1H-pyrrol-3-
yl)ethyl]Jamino)carbonyl]lamino]-6-benzothiazolecarboxamide;
N-(2-Chloro-6-methylphenyl)-2-[[(2-
pyridinylamino)carbonyl]amino}-6-benzothiazolecarboxamide;
N-(2-Chloro-6-methylphenyl)-2-[[(2-
pyrimidinylamino)carbonyllamino]-6-benzothiazolecarboxamide;
4-[[[[[6-[[(2-Chloro-6-methylphenyl)amino]carbonyl]-2-
benzothiazolyllamino]carbonyljaminojmethyllbenzoic acid methyl ester;
N-(2-Chloro-6-methylphenyl)-2-[[[[(1-ethyl-2-
pyrrolidinyl)methyl]amino]carbonyllamino]-6-
benzothiazolecarboxamide;

—
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-200 -



10

15

. 'W09924035 PCT/US98/23204

.- This Sheet Has Been Replaced

N T[T i

N-(2-Chloro-6—methylph_enyl)—_2—'[[[[2- [(5-nitro-2-
pyridinyl)amino]ethyljamino}carbonyllamino]-6-

benzothiazolecarboxamide;
- N-(2-Chloro-6-methylphenyl)-2-[[[(1-ethyl-3-
piperidinyl)amino]carbonyl] amino]-6-benzothiazolecarboxamide;
N-(2-Chloro-s-methylphenyl)-2-[[[[2-( 6-fluoro-1H-indol-2-

. ylethyllamino}carbonyl]amino}-6-benzothiazolecarboxamide;

trans-N-(2-Chloro-6-methylphenyl)-2-[{{2-[4-(1,1-
dimethylethyl)phenyllcyclopropyl}carbonyl]lamino}-6-
benzothazolecarboxamlde _

trans-N-(2—Chloro-6-methylphenyl)-2—[[[2-(4-
ethoxyphenyl)cyclopropyllcarbonyllamino]-6-benzothiazolecarboxamide;

trans-N-(2-Chloro-6-methylphenyl)-2-[[[2-(4-
fluorophenyl)cyclopropylicarbonyllamino]-6-benzothiazolecarboxamide;

trans-N-(2-Chloro-6-methylphenyl)-2-[[[2-[4-(1- -
methylethyl)phenyljcyclopropyllcarbonyl]amino]-6-
benzothiazolecarboxamide;

: trans-N-(2-Chloro-6-methylphenyl)-2-[[I2-[4-
(tnﬂuoromethyl)phenyl]cyclopropyl]carbonyl]ammo]-G-
benzothiazolecarboxamide;

trans-N-(Z-Chloro-6-methylphenyl)-2—[[[2-(4-
nitrophenyl)cyclopropyllcarbonyllamino]-6-benzothiazolecarboxamide;
trans-N-(2-Chloro-6-methylphenyl)-2-{[[2-(4-
cyanophenyl)cyclopropyllcarbonyl)amino]-6-benzothiazolecarboxamide;
trans-2-[[(2-{1,1'-Biphenyl}-4-ylcyclopropyl)carbonyl]amino}-N-(2-
chloro-6-methylphenyl)-6-benzothiazolecarboxamide;
trans-2-[[[2-(1,3-Benzodioxol-4-yl)cyclopropyllcarbonyl]lamino]-N-
(2-chloro-6-methylphenyl)-6-benzothiazolecarboxamide;
trans-N-(2-Chloro-6-methylphenyl)-2-{[[2-(3-
chlorophenyl)cyclopropylicarbonyllamino]-6-benzothiazolecarboxamide;
trans-N-(2-Chloro-6-methylphenyl)-2-[{[2-(3-
cyanophenyl)cyclopropyllcarbonyllaminol-6-benzothiazolecarboxamide;

o
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trans-N-(2—Chloro-6-methylphenyl)-2-[[[2-(3-
nitrophenyl)eyclopropyl] carbonyllamino]-6-benzothiazolecarboxamide.

QA207a

43. A compounad of'claim 41, which compound of the formula I

_or salt thereof is selected from the group consisting of:

[6-[((2,4,6-Trimethylphenyl)aminolcarbonyl]-2-
benzothiazolyllcarbamic acid, 1,1-dimethylethyl ester;

2-Amino-N-(2,4 6-tnmethylphenyl)—G-benzoth.lazolecarboxamlde,
trifluoroacetate (1:1); :

2-(Acetylamino)-N-(2,4 6—tnmethy1phenyl)-6--
benzothiazolecarboxamide; '

2-(Benzoylamino)-N-(2,4 6-tnmethylpheny1)-
benzothiazolecarboxamide;

2-[(1-Oxopropyl)amino]-N-(2,4,6-trimethylphenyl)-6-
benzothiazolecarboxamide;

2-[(1-Oxobutyl)amino] -N—(2 4.6- tnmethylphenyl)-s-
benzothiazolecarboxamide;

2-[[[(1,1-Dimethylethyl)amino]carbonyllamino}-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide; '

2-[[[Bis(l-methylethyl)aminb]carbonyl]amino]-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide; '

- [6-Bromo-4-{[(2,4,6-Trimethylphenyl)amino}carbonyl]-2-
benzothiazolyllcarbamic acid, 1,1-dimethylethyl ester;

[4-[[(2,4,6-Trimethylphenyl)amino]carbonyl}-2-
benzothiazolyllcarbamic acid, l;l-dimethjrlethyl ester;

[6-Bromo-7-[[(2,4,6-Trimethylphenyl)amino}carbonyl]-2-
benzothiazolyllcarbamic acid, 1,1-dimethylethyl ester; -

[7-([(2,4,6-Trimethylphenyl)aminojcarbonyl}-2-
benzothiazolyllecarbamic acid, 1,1-dimethylethyl ester;

. [6-Bromo-5-[[(2,4,6-Trimethylphenyl)amino]carbonyl])-2-

benzothiazolyllcarbamic acid, 1,1-dimethylethyl ester;

[5-[{(2,4,6-Trimethylphenyl)aminojcarbonyl}-2-
benzothiazolyllcarbamic acid, 1,1-dimethylethyl ester;

-202-
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2-[[[Phenylamino]carbonyl]amino]-N-(2,4,6—trimethy1phenyl)~6-
benzothiazolecarboxamide; :

2-[[{(Phenylmethyl)ammo]carbonyl}axmno]-N—(2 4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;

2-[[[Ethylamino]carbonyl]amino}-N-(2,4,6-trimethylphenyl)-6-
benzothiazolecarhoxamide; o

2-[[(Butylamino)carbonyl} ammo]-N-(Z 4 6—tr1methylpheny1)-6-
benzothiazolecarboxamide; '

QA207a

2-[[(Cyclopropylamino)carbonyl]amino]-N-(2,4,6-trimethylphenyl)-
6-benzothiazolecarboxamide; _
(R)-2-[[l[(3,3-Dimethylcyclohexyl)methyl]lamino]carbonyllamino]-
N-(2,4,6-trimethylphenyl)-6-benzothiazolecarboxamide;
_ 2-[[[(4-Methylcyclohexyl)amino)carbonyl)lamino]-N~(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide; -
2-[[[(Cyclohexylmethyl)amino]carbonyllJamino}-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
2-[{{(2,3-Dihydro-1H-inden-1-yl)amino]carbonyljamino}-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
2-[[[(1-Naphthalenylmethyl)amino]carbonyllamino]-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
2-[[[[2-(1H-Imidazol-4-yl)ethylJamino]carbonyl] amino]-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
2-[[[[(Tetrahydro-2-furanyl)methyl]amino}carbonyl]amino}-N-
(2,4,6-trimethylphenyl)-6-benzothiazolecarboxamide;
2-[[[[2-(5-Methoxy-1H-indol-3-yl)ethyllamino}carbonyl}amino]-N-

. (2,4,6-trimethylphenyl)-6-benzothiazolecarboxamide;

2-[[{[2-(4-Morpholinyl)ethyl]amino}carbonyllamino}-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
2-l[[[2-(2-Pyridinyl)ethyllaminoc]carbonyl]lamino]-N-(2,4,6- .
trimethylphenyl)-6-benzothiazolecarboxamide;
2-{[[(1,1,3,3-Tetramethylbutyl)Jamino]carbonyljamino]-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
2-[[{(1,1-Dimethyl-propyl)aminolcarbonyllamino}-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;

-203- _—
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2-[[[(1,5-Din’__1ethylhexyl)amino]carbonyl]amino]-N-(2,4,6- '
trimethylphenyl)-6-benzothiazolecarboxamide;
2-[[(Cyclopentylamino)carbonyl]amino)-N-(2,4 G-tnmethylphenyl)-
6-benzothiazolecarboxamide; -
2-[1[(1,1-Dimethyl-2-hydroxyethyl)amino]carbonyl}lamino}-N-(2,4,6-
trimethylphenyl)-G-bénzothiazolecarboxamide;
2-([[[(3-Methoxyphenyl)methyllamino)carbonyllamino]-N-(2,4,6-
trimethylphenyl)—G-benzothiazolecarboxamide;
2-[[{[(3-Methylphenyl)methylJamino]carbonyl}amino]-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide; '
2-[[[[(4-Chlorophenyl)methyljaminojcarbonyl]amino]-N-(2, 4 6-
trimethylphenyl)-6-benzothiazolecarboxamide;
2-[{{[2-(4-Methoxyphenyl)ethyl]amino]carbonyllamino}-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide; ' .
2-[[(2-Propynylamino)carbonyl]lamino]-N-(2,4 G-tnmethylphenyl)-
6-benzothiazolecarboxamide; -
2-[[(2-Propenylamino)carbonyllamino}-N-(2,4,6-trimethylphenyl)-
6-benzothiazolecarboxamide; -
2-[[[(8-Phenylpropyl)amino]carbonyl]laminol-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
- 2-[[[[1-(Hydroxymethyl)cyclopentyl]aminolcarbonyllamino]-N-
(2,4,6-trimethylphenyl)-6-benzothiazolecarboxamide;
2-[[[[4-(1,1-Dimethylethyl)cyclohexyljamino}carbonyljamino}-N-
(2,4,6-trimethylphenyl)-6-benzothiazolecarboxamide;
2-[[[(1-Propylbutyl)aminojcarbonyl}amino)-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
2-[{[(1,3-Dimethylpentyl)aminojcarbonyl]amino]-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide; . .
2-[[[[3-(Methylthio)propyllamino}carbonyl]amino]-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
: 2-[[[[1-(Methoxymethyl)propyl]ammo]carbonyl]ammo]-N—(2 4,6-
tnmethylphenyl)—6-benzoth1azolecarboxam1de,
2-[[[[2-(2-Thienyl)ethyl]lamino]carbonyl]amino}-N-(2,4,6-
mmethylphenyl)—6-benzoth1azolecarboxam1de,

- \\\\\\\\ \\\\\\ \l\\\\\l\\\\ \\l\
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2-[[[[(2,6-Di_methoxyphenyl)methy1]amino]carbonyl]amino]-N -
(2,4,6-trimethylphenyl)-6-benzothiazolecarboxamide;
(R)-2-{[{[1-(Hydroxymethyl)-2-
phenylethyljamino]carbonyljamino]-N-(2,4 6-tr1methylphenyl) 6-
5 benzoth;azolecarboxam:de,
(R)-2-{{{(1-Phenylethyl)amino}carbonyl]amino]-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
2-[[(1-Adamantylamino)carbonyllamino)-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
10 - 2-[[[[2-(4-Fluorophenyl)-1,1-dimethylethyl] amino]carbonyl]amino}-
| N-(2,4,6-trimethylphenyl)-6-benzothiazolecarboxamide;
2-[[[[2-(2-Pyridinyloxy)ethyl]amino]carbonyl]amino}-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
2-[[[(1-Methyl-1-phenylethyl)amino}carbonyljamino}-N-(2,4,6-
15 trimethylphenyl)-6-benzothiazolecarboxamide;
(R)-2-[[[{1-(4-Methylphenyl)ethyl]amino]carbonyl]lamino]-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
2-[[[(1-Methylheptyl)aminolcarbonyl]lamino]-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
20 2-[[[[(4-Methoxyphenyl)methyllamino]lcarbonyl]amino}-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
2-[[[(4-Cyclohexylphenyl)amino]carbonyljamino)-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
2-[[[(5,6,7,8-Tetrahydro-1-naphthalenyl)aminoc]carbonyllamino]-N-
25 (2,4,6-trimethylphenyl)-6-benzothiazolecarboxamide;
- 2-ll2 3-D1hydro-1H-mden—5-y1)am1no]carbonyl]ammo]-N—(Z 4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;.
2-[[(1,3-Benzodioxol-5-ylamino)carbonyljamino}-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
30 2-[[(2-Pyridinylamino)carbonyljamino]-N-(2,4,6-trimethylphenyl)-
6-benzothiazolecarboxamide; o
2-{[{(3-Methyl-2-pyridinyl)amino}carbonyljamino]-N-(2,4,6-

trimethylphenyl)-6-benzothiazolecarboxamide;

O
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2-[[[(4-Methyl-2-pyridinyl)amino]carbonyllamino}-N~(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide; '

2-[[[(2-Chloro-5-methylphenyl)amino]carbonyl]amino]—N—(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;

2-[[[(2,6-Dichlorophenyl)amino]carbonyllamino}-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;

PCT/US98/23204

2-[[[(2-Methoxyphenyl)amino]carbonyl}amino}-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
2-[[([1,1’-Biphenyl]-2-ylamino)carbonyljamino}-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide; -
2-[[[(2-Benzoylphenyl)amino]carbonyl}amino}-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
2-[[[(2-Methylphenyl)aminojcarbonyl]amino}-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
N-(2,4,6-Trimethylphenyl)-2-[[[(2,4,6-
trimethylphenyl)amino]carbonyl]amino}-6-benzothiazolecérboxamide;
2-[[[[2-Methyl-6-(1-methylethyl)phenyllamino]carbonyl]lamino]-N-
(2,4,6-trimethylphenyl)-6-benzothiazolecarboxamide;
2-[[[(3,5-Difluorophenyl)amino}carbonyl}amino}-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
2-[[[(3-Methoxyphenyl)aminojcarbonyllamino}-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide; '
2-[{[(3-Methylphenyl)aminojcarbonyl]amino]-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
2-[[[(4-Cyanophenyl)amino]carbonyl]amino}-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
2-[[[(4-Fluorophenyl)amino]carbonyl}lamino}-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
2-[[[(4-Chlorophenyl)amino]jcarbonyl]amino]-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
4-[[[(6-[[(2,4,6-Trimethylphenyl)amino]carbonyl]-2-
benzothiazolyllamino]carbonyljamino}benzoic acid, ethyl ester;
2-[[[(8,4,5-Trimethoxyphenyl)amino}carbonyl}amino]-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;

06 IR R A
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2-[[I(3 4-D1methoxypheny1)ammo]ca.rhonyl]ammo]-N-(Z 4,6-

QA207a

tnmethylphenyl)-ﬁ-benzothlazolecarboxamlde,
2-{{[{2,6-Bis(1-Methylethyl)phenyl]lamino]carbonyl}amino]-N-

(2,4,6-trimethylphenyl)-6-benzothiazolecarboxamide;-
2-[[[(2-Propylphenyl)amino]carbonyl}amino}-N-(2,4,6-

trimethylphenyl)-6-benzothiazolecarboxamide; '
2-[[[(8-Bromo-2,4,6-trimethylphenyl)amino]carbonyl}aminoj-N-

- (2,4,6-trimethylphenyl)-6-benzothiazolecarboxamide;

.2-[[[[2-(4-Morpholinyl)phenyl]amino]carbonyl] ammo]-N—(2 4,6-

trimethylphenyl)-6-benzothiazolecarboxamide;

2-[[[(3-Bromo-2-methy1phenyl)am1no]ca.rbonyl]ammo]-N -(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
2-{[[(2,6-Dimethoxyphenyl)amino}carbonyl}amino]-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide; :
2-[{[(2-Bromo-5-methoxyphenyl)aminojcarbonyllamino}-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide; :
2-[[[{(2-Methoxy-6-methylphenyl)amino}earbonyllamino}-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
2-{[[(2,3-Dimethyl-1H-indol-5-yl)amino}carbonyl]amino]-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
2-[{[[8-(1,3,4-Oxadiazol-2-yl)phenylJamino]carbonyl}amino]-N-
(2,4,6-trimethylphenyl)-6-benzothiazolecarboxamide; - )
2-[[[(2-Chloro-G-methylphenyl)ammo]carbonyl]ammo]-N -(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
- 2-[[[[8-(Methylthio)phenyl]amino]carbonyljamino}-N-~(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;.
2-[{[(4-Methoxy-2-methylphenyl)amino}carbonyl}amino}-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide; - -
2-[l[(4-Methoxycyclohexyl)carbonyl}amino]-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
2-[(2,2-Dimethyl-1-oxopropyl)amino]-N-(2;4,6-trimethylphenyl)-6-
benzothiazolecarboxamide;
2-[(2-Thienylacetyl)amino}-N-(2,4, 6-tnmethylphenyl)-6-

benzothiazolecarboxamide; : ///

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
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2-[(Cyclopropylcarbonyl)ammo]-N-(2 4 G-mmethylphenyl)-G-
benzothiazolecarboxamide; - T :
2-[(Cyclobutylcarbonyl)amino]-N-(2,4, 6—tnmethylphenyl)~6—
_ benzothiazolecarboxamide; -
5 . 2- [(Cyclopentylcarbonyl)ammo]-N-(2 4 G-tnmethylphenyl)-G-
benzothiazolecarboxamide;
2_-[(3-Cyclopen1yl-1—oxopropy1)amino}-N-(2,4,6-trimethylphenyl)—6—
benzothiazolecarboxamide; :
_ 2-[(1-Cyclopenten-1-ylcarbonyl)amino}-N-(2,4,6-trimethylphenyl)-
10 6-benzothiazolecarboxamide;: '
2—[(Cyclohexylacetyl)am1no]-N-(2 4 6-tnmethy1pheny1) 6-
benzothiazolecarboxamide; .- : :
2-[(1-Oxo-2-phenylpropyl)amino]-N-(2,4 6-tnmethy1phenyl)-6-
benzothiazolecarboxamide;
.15+ 2-[(2-Methyl-1-oxopropyl)amino]-N-(2,4 6-tn.methy1phenyl)-6-
benzothiazolecarboxamide;
. 2-[(1-Oxo0-3-phenoxypropyl)amino]-N-(2,4, 6-tnmethylpheny1)-6-
benzothiazolecarboxamide; : :
- 2-[(1-Oxo0-3-phenylpropyl)amino}-N-(2,4. G—mmethylphenyl) 6-
20 benzothiazolecarboxamide; - S ' : ’
2-[[3-(2-Methoxyphenyl)-1-oxopropyllamino] —N-(2 4.6-
trimethylphenyl)-6-benzothiazolecarboxamide; '
2-[(3-(2,3,4-Trimethoxyphenyl)-1-oxopropyl}amino]-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide; :
25 2-[(1,4-Dioxopentyl)amino}-N-(2,4 6-tnmethylphenyl)-6-
benzothiazolecarboxamide; - :
2-[(2-Naphthalenylacetyl)amino}-N-(2,4,6-trimethylphenyl)-6-
benzothiazolecarboxamide; : :
2-[[(2-Chloro-6-fluorophenyl)acetylJamino}-N-(2,4,6-
30 trimethylphenyl)-6-benzothiazolecarboxamide;
. 2-[[(2-Methylphenyl)acetyl]amino]-N-(2,4 6-tnmethylphenyl)-6—
benzothiazolecarboxamide;
2-[[(3-Methoxyphenyl)acetyllamino]-N-(2,4 G-tnmethylphenyl)-G-

benzothiazolecarboxamide;
) 0 N

-908-
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2-[[(4-Chlorophenyl)acetyl]ammo]-N—(2 4 6-tnmethylphenyl)-6-
benzothiazolecarboxamide; -

2-[(1-Oxo-4-pentynyl)amino}-N-(2,4 6-tnmethy1pheny1)-6-
benzothiazolecarboxamide;

5-Oxo-5-[[6-[[(2,4 G-tnmethylphenyl)ammo] carbonyl}-2-
benzothiazolyllamino]pentanoic acid, methyl ester;

2-[(1-Oxohexyl)amino]-N-(2,4,6-trimethylphenyl)-6-
benzothiazolecarboxamide;

2-[(1-Oxoheptyl)amino]-N-(2,4 6-tnmethy1phenyl)—6-
benzothiazolecarboxamide

2-[{1-Ox0-4-(2-thienyl)butyljamino}-N-(2,4,6-trimethylphenyl)-6-
benzothiazolecarboxamide;

2-{(3-Thienylcarbonyl)amino}]-N-(2,4 6-tnmethylphenyl)-6-
benzothiazolecarboxamide; _

2-[[(4-Nitrophenyl)acetyllamino}-N-(2,4 6-tnmethylphenyl)-6-
benzothiazolecarboxamide;

2-{[8,5-Bis(trifluoromethyl)phenyl} acetyl] amino}-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;

2-[[2-[4-(2-Methypropyl)phenyl]-1-oxopropyl]amino] -N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;

~ 2-[[(3-Cyclohexen-1-yl)carbonyl]lamino]-N-(2,4,6-trimethylphenyl)-

6-benzothiazolecarboxamide;

2—[[3—(3-Methoxyphenyl)—1-oxopropyl]a.mmo]~N-(2 4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;

2-[[(2,3,6-Trichlorophenyl)acetyllamino}-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;

2-[[(1,3-Benzodioxol-5-yl)acetyl}lamino}-N-(2,4,6-trimethylphenyl)-
6-benzothiazolecarboxamide;

2-[[[2-(Phenylmethoxy)phenyl]lacetylJamino]-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;

2-[1(3,5-Dimethoxyphenyl)acetyllamino]-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;

2-[[8-(1,3-Benzodioxol-5-yl)-1-oxopropyl)amino]-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;

0- RO Y A 1
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_ 2-[[(Tetrahydro-2-ﬁzranyl)carbony1]amino]-N-(2,4',6-
trimethylphenyl)-6-benzothiazolecarboxamide;
2-{[2-(Acetylamino)-1-oxopropyljamino}-N-(2,4,6-trimethylphenyl)-
6-benzothiazolecarboxamide;
2-[[2-(Acety1ammo)—1-oxohexy1]ammo]-N-(2 4 G-mmethylphenyl)-
6-benzothiazolecarboxamide; '
2-[(Cyclopropylacetyl)amino]-N-(2,4 G-mmethylphenyl)-
benzothiazolecarboxamide;
N,N-Dimethyl-N’-[6-[((2,4 G-mmethylphenyl)ammo]carbonyl]-Z—
benzothiazolyllbutanediamide; .
2-[(1-Adamantylcarbonyl)amino}-N-(2,4,6- tnmethylphenyl)-G-
benzothiazolecarboxamide;
2-[[(4-Methylcyclohexyl)carbonyl]amino)-N-(2,4,6-
trimethylphény_l)-6-benzothiazolecafboxamide; '
2-{(3-Methoxy-1-oxopropyl)amino]-N-(2,4,6-trimethylphenyl)-6-
benzothiazolecarboxamide;
[6-[[(2,3-Dihydro-1H-inden-5-yl)amino]carbonyl]-2-
benzothiazolyllcarbamic acid, 1,1-dimethylethyl ester;
[6-[(2-N aphthylenylammo)carbonyl}-2-benzoth1azoly1]carbam.lc
acid, 1,1-dimethylethyl ester; :
[6-[[(3-Hydroxy-2-naphtha1enyl)ammo]carbonyl}-z-
benzothiazolyllcarbamic acid, 1,1-dimethylethyl ester;
[6-[[(2-Fluoro-5-methylphenyl)aminojcarbonyl]-2-
benzoth:iazolyl]‘carbam:ic acid, 1,1-dimethylethyl ester;
[6-[[(2-Chloro-6-methylphenyl)aminojcarbonyl]-2-
benzothiazolyljcarbamic acid, 1,1-dimethylethyl ester;
[6-[1(2,6-Dimethylphenyl)amino)carbonyl}-2-
benzothiazolyllcarbamic acid, 1,1-dimethylethyl ester;
[6-[{(4-Bromo-2-methylphenyl)aminojcarbonyl]-2-
benzothiazolyllcarbamic acid, 1,1-dimethylethyl ester;
[6-[[(3-Bromo-2,4,6-trimethylphenyl)amino}carbonyi]-2-
benzothiazolyllcarbamic acid, 1,1-dimethylethyl ester;
{6-[[[2,6-Dimethyl-3-(1-methylethyl)phenyllaminojcarbonyl]-2-
benzothiazolyllcarbamic acid, 1,1-dimethylethyl ester;

-
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~ [6-{{(2-Bromo-4,6-dimethylphenyl)amino}carbonyl]-2-
.benzothiazolyllcarbamic acid, 1,1-dimethylethyl ester;
- [6-{[(2-Methyl-6-quinolinyl)amino}carbonyl]-2-
benzothiazolyllcarbamic acid, 1,1-dimethylethyl ester;
5 [6-[[(4-Methoxy-2-naphthalenyl)amino]carbonyl]-2-
benzothiazolyllcarbamic acid, 1,1-dimethylethyl ester;
[6-[[(6-Methyl-5-quinolinyl)amino}carbonyl]-2-
benzothiazolyllcarbamic acid, 1,1-dimethylethyl ester;
[6-[[[2-(2-Hydroxyethyl)-6-methylphenyllamino]carbony]}-2-
10  benzothiazolyllcarbamic acid, 1,1-dimethylethyl ester;
[6-[[(2,6-Dimethyl-3-nitrophenyl)amino]carbonyl]-2-
benzothiazolyl]carbamic acid, 1,1-dimethylethyl ester; _
[6-[[(2-Bromo-3,4,6-trimethylphenyl)amino]carbonyl}-2-
benzothiazolyljcarbamic acid, 1,1-dimethylethyl ester;
15 [6-[[(2-Acety'1-6-hydthyphenyl)amino]ca.rbonyl]—2—
benzothiazolyl]carbamic acid, 1,1-dimethylethyl ester;
[6-1[[4-[[(1,1-Dimethylethoxy)carbonyl}amino}-2,3,5,6-
tetramethylphenyl]amino]carbonyl]-2-benzothiazolyllcarbamic acid,
1,1-dimethylethyl ester; '
20 (6-[[(4-Bromo-2,6-dimethylphenyl)amino]carbonyl}-2-
benzothiazolyllcarbamic acid, 1,1-dimethylethyl ester;
[6-[[[3-Acetylamino]-4,6-dimethylphenyl]amino]carbonyl]-2-
benzothiazolyl]carbamic acid, 1,1-dimethylethyl ester;
{6-[[(2,6-Dimethoxyphenyl)amino}carbonyl}-2-
25  benzothiazolyljcarbamic acid, 1,1-dimethylethyl ester;
[6-[[(2-Methyl-1-naphthalenyl)amino]carbonyl}-2-
benzothiazolyllcarbamic acid, 1,1-dimethylethyl ester;
3-[[[2-[[(1,1-Dimethylethoxy)carbonyl]amino]-6-
benzoth.lazolyllcarbonyl]ammo]-4-methy1-2-th10phenecarboxyhc acid,
30 methyl ester;
[6-l[(2,4 &Tnmethylphenyl)ammo]ca.rbonyl]-2-
benzothiazolyllcarbamic acid, methy] ester; :
2-[[(Acetylamino)acetyllamino]-N-(2,4,6-trimethylphenyl)-6-

benzothiazolecarboxamide;
- (RO
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N-_(2-Ch10ro-6—methyl§henyl)—2-[[[(1,-1-
dimethylethyl)aminolcarbonyllamino]-6-benzothiazolecarboxamide;
N-(2,6-Dichlorophenyl)-2-{[[(1,1-
dimethylethyl)amino]carbonyl]amino]-6-benzothiazolecarboxamide;
N-(4-Bromo-2,6-dimethylphenyl)-2-[[[(1,1-
dimethylethyl)amino]carbonyllamino]-6-benzothiazolecarboxamide;
N-(4-Carbomethoxy-2,6-Dimethylphenyl)-2-{[[1,1-
dimethylethoxylcarbonyl}amino}-6-benzothiazolecarboxamide;
N-(4-Hydroxymethyl-2,6-Dimethylphenyl)-2-[[[1,1-
dimethylethoxy]carbonyllamino]-6-benzothiazolecarboxamide;
~ [4-Methyl-6-[[(2,4,6-trimethylphenyl)aminoc]carbonyl]-2-
benzothiazolyljcarbamic acid, 1,1-dimethylethyl ester;
2-Amino-4-methyl-N-(2,4,6-trimethylphenyl)-6-
benzothiazolecarboxamide, trifluoroacetate (1:1);
4-Methoxy-[6-[[(2,4,6-trimethylphenyl)amino]carbonyl]-2-
benzothiazolyl]carbamic acid, 1,1-dimethylethyl ester;
2-Amino-4-methoxy-N-(2,4,6-trimethylphenyl)-6-
benzothiazolecarboxamide, trifluoroacetate (1:1); -
2-[[(Methylamino)carbonyllamino]-N-(2,4 6-tnmethylpheny1)-6-
benzothiazolecarboxamide;
2-[[[Methylamino]carbonyl]jamino]-4-methoxy-N-(2,4,6-
trimethylphenyl)-6-benzothiazolecarboxamide;
5-Methoxy-[6-[[(2,4,6-trimethylphenyl)amino]carbonyl}-2-
benzothiazolyljcarbamic acid, ]_.,i-dimethylethyl ester; .
2-Amiﬁo-N-(4—N,N-dimethylamino-2,3,5,6-tetramethy1phenyl)-6-
benzothiazolecarboxamide, trifluoroacetate (1:1);
5-Chloro-[{6-[[(2,4,6-trimethylphenyl)amino}carbonyl}-2-
benzothiazolyljcarbamic acid, 1,1-dimethylethyl ester;
‘7-Chloro-{6-[[(2,4,6-trimethylphenyl)amino}carbonyl]-2-
benzothiazolyllcarbamic acid, 1,1-dimethylethyl ester;
2-Amino-5-hydroxy-N-[2,4 6-tr1methy1pheny1]-6-
benzothxazolecarboxadee,

ABO R
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5-tert-Butoxycarbonyloxy-[6-[{(2,4,6-
trimethylphenyl)émino]carbonyl]-.‘}bepzofhiazolyl]carba_mic acid, 1,1-
dimethylethyl ester, - :

2-[[[(1, 1-D1methylethyl)ammolcarbony1]ammo]-N—(Z 6-

PCT/US98/23204

: d.imethylphenyl)-6-benzoth1azolecarboxam1de, .

2-[[(Cyclopropylamno)carbonyl]ammo]-N-(2 6-dimethylphenyl)-6-
benzothiazolecarboxamide; o
2-[[(Cyclopentylammo)carbonyllam1no]-N-(2 6-dimethylphenyl)-6-
benzothiazolecarboxamide; _ S
2—[[[[1-(ethyny1)cyclohexy1]ammo]carbonyl]amno]—N—(2 6-
dlmethylphenyl)-s—henzothzazolecarboxamme, _
2-[[[(4-Methy1—cyclohexyl)ammo]carbonyl] ammo]-N-(Z 6-
dunethylphenyl)-6-benzoth1azolecarboxamde,
2-[[i(2 3-D1hydro—1H-mden—1—yl)ammo]carbonyl] amino}-N~(2,6-
dmethylphenyl)—6—benzoth1azolecarboxam1de, .
2-[[[[2-(1H-Im1dazol-4-yl)ethyl]ammolcarbonyl]ammo}-N—(Z 6-
dimethylphenyl)-6-benzothiazolecarboxamide;
2—[[[[(Tetrahydro-2-ﬁ1rany1)methyl] ammo]carbonyl]ammo]—N -(2,6-
dimet}__xylphenyl)-G-be_nzo_thxazolecgrboxamzde,
2-[{[{2-(5-Methoxy-1H-indol-8-yl)ethylJamino]carbonyl]amino}-N-

(2,6-dimethylphenyl)-6-benzothiazolecarboxamide;-

2-[[[(1,1-Dimethyl-2-hydroxyethyl)amino}carbonyljamino]-N-(2,6-
dimethylphenyl)-6-benzothiazolecarboxamide;
2-[[I(1,1-Dimethyl-propyl)amino]carbonyljamino]-N-(2,6-

dimethylphenyl)-6-benzothiazolecarboxamide;

2-[[[[(3-Methoxypheny1)methyl]ammo]carbonyl]ammo]-N—(2 6-

- dimethylphenyl)-6-benzothiazolecarboxamide;

2-[[[[(4-Methoxyphenyl)methyl]ammo]carbonyl] ammo]-N-(2 6-
dimethylphenyl)-6-benzothiazolecarboxamide; - -
| 2-[[(2-Propynylammo)carbonyl]ammo}-N-(Z 6-dimethylphenyl)-6-
benzothiazolecarboxamide;
2-[[(2-Propenylamino)carbonyl} ammo]-N—(2 6-d1methy1phenyl)-6-

‘benzothiazolecarboxamide; . ///

L
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2-[[[(3-Phenylpropyl)ammo]carbonyl] am1no]-N—(2 6-
dlmethylphenyl)-ﬁ-benzothlazolecarboxannde, o

2-[[f[1- (Hydroxymethyl)cyclopentyl]ammo]carbonyl]ammo]-N-(Z 6-
dimethylphenyl)- 6-benzoth1azolecarboxam1de, .

2-[[[[1-(Methoxymethyl)propy1]ammo]carbonyl]ammo]-N-(2 6-
dJmethylphenyl)-6-benzoth1azolecarboxannde,

(R)-2-[[[(1-Pheny1ethy1)am1no]carbonyl]ammo]-N-(2 6-
d.u:nethylphenyl)—6-benzoth1azolecarboxam1de, N

2-[[[(38,4 5-Tnmethoxyphenyl)ammo]carbonyl]ammo]-N-(2 6-
dimethylphenyl)- 6-benzothiazolecarboxamide;

2-[((1, 3-Benzod10xol~5-ylammo)ca.rbonyl]ammo]-N-(2 6-
d1methylpheny1)-6-benzoth1azolecarboxamlde,

2-[{[(4-Fluorophenyl)amino] carbonyl] amino]-N-(2 6-

dimethylphenyl)- 6—benzoth1azolecarboxam1de,

2-[[(Cyclopropylammo)carbonyl]ammo]-N-s(2'-ch10ro¥6-
methylphenyl)-6-benzothiazolecarboxamide;
2-[[(Cyclopentylamino)carbonyllamino}-N-(2-chloro-6-

' methylphenyl)-6-benzothiazolecarboxamide;

20

25

2-[[[[1-(ethyny1)cyclohexy1]ammo]carbonyl]ammo]-N—(2-chloro-6-
methylphenyl)-6-benzothiazolecarboxamide;
_ 2-[[[(4-Methyl-cyclohexy1)ammo]carbonyl]amino]éN-’(Z-‘chloto-G-
methylphenyl)-6-benzothiazolecarboxamide;
92-[[[(2,3-Dihydro-1H-inden-1-yl)amino]carbonyllamino]-N -(2-
chloro-6-methylphenyl)-6-benzothiazolecarboxamide;
2-[[[[2-(1H-Im1dazol-4-y1)ethyl]ammo]carbonyl]amino]-N-(Z—dhloro-

" ¢-methylphenyl)-6-benzothiazolecarboxamide;

2-([[[(Tetrahydro-2-furanyl)methyljaminolcarbonyl}amino]-N-(2-

R chloro-6-methylphenyl)-6-benzothiazolecarboxamide;

2-[[{[2-(5-Methoxy-1H-indol-3-yl)ethyllamino]carbonyl]amino]-N-(2-

* chloro-6-methylphenyl)-6-benzothiazolecarboxamide;

2-[[[(1,1-Dimethyl-2-hydroxyethyl)amino}carbonyl]lamino}-N-(2-

' cﬁloro-6-methy1pheny1)-6-benzbthiémlecarbo:mmide;

2-[[K 1,1-Dimethy1-propyl)am;ind] carbonyl]amino]-N-(2-chioro-6-
methylphenyl)—G;-benzothiazolecarhoxamide;

a1t R O O A
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2-[[[[(3-Methoxypheny1)methyl}am_ino]ca.rbonyl] amino]-N-(2-
chloro-G-methylphenyl)-B-benzotlﬁazolecarboxamide; :
2—[[[[(4-Méthoxyphenj1)methyl]'amino]cérb_onyl] amino]-N-(2-

QA207a

chloro—6-methylphenyl)—6-bexizothiazolecarboxamide,
' 2-[[(2-Propyny1ammo)carbonyl] amino)-N-(2-chloro-6-
methylphenyl)-G-benzoth:lazolecarboxam:de,
2- [[(2-Propenylammo)carbonyl] amino]-N-(2-chloro-6-
methylphenyl)-6-benzothiaiolecarboxamide; | _ ]
2-[[[(3-Phenylpropyl)amino]carbonyl}amino]-N-(2-chloro-6-
methylphenyl)-6-benzothiazolecarboxamide;
2-([[[1-(Hydroxymethyl)cyclopentyllamino]carbonyljamino}-N-(2-
chloro-6-methylpheny1)-&benzothiazolecarboxamide; ,
2-[{I[1-(Methoxymethyl)propyllamino]carbonyl) amino]-N-(2-
chloro-6-methylphenyl)—G-benzothiazolecarboxamide;
(R)-2-[[[(1-Phenylethyl)amino]carbonyl}amino]-N-(2-chloro-6-

- methylphenyl)-6-benzothiazolecarboxamide;

2-[{[(2,3-Dimethyl-1H-indol-5-yl)amino}carbonyl]amino}-N-(2-
chloro-6-methylphenyl)-6-benzothiazolecarboxamide;
2-[[[(3,4,5-Trimethoxyphenyl)a1ﬁino]carbonyl] amino]-N-(2-chloro-
6-methylphenyl)-6-benzothiazolecarboxamide;
2-[[(1,3-Benzodioxol-5-ylamino)carbonyl}lamino}-N-(2-chloro-6-
methylphenyl)-6-benzothiazolecarboxamide; :
2-[[[(4-Fluorophenyl)amino]carbonyljamino)-N-(2-chloro-6-
methylphenyl)-6-benzothiazolecarboxamide;
2-[[[[(1-methoxycarbonyl)cyclopropyllamino]carbonyl]amino-N-
(2,4,6-trimethylphenyl)-6-benzothiazolecarboxamide;
[6-[[[(2,6-Dimethyl-4-phenyl)phenyl}amino]carbonyl]-2-
benzothiazolylJcarbamic acid, 1,1-dimethylethyl ester;
[6-[[[(2,6-Dimethyl-4-(2-N,N-
dimethylethoxy)phenylJamino]carbonyl]-2-benzothiazolyllcarbamic acid,
1,1-dimethylethyl ester;
[6-1[[(2,6-Dimethyl-4-(2-

' morpholinoethoxy)phenyllamino]carbonyl]-2-benzothiazolyllcarbamic

acid, 1,1-dimethylethyl ester; \
Iy iy M
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2-{(Cyclopropylcarbonyl)amino}-N-(2-chloro-6-methylphenyl)-6-
benzothazolecarboxamlde,

2- [(2-Methyl-cyclopropylcarbonyl)ammo] -N-(2-chloro-6-
methylphenyl) 6—benzoth;azolecarboxam1de? _

5 2- [(2,2-Dich1<_>ro-l-methyl-cyélopropylcarbonyl)amino] -N-(2-chloro-

6-methylphenyl)-6-benzothiazolecarboxamide; and

2-[( 1-Hydroxy-_cyclopropylcarbonyl)amino] -N-(2-chloro-6-
methylphenyl)-6-benzothiazolecarboxamide.
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