1 TRI-SUBSTI TUTED UREAS AS CYTOKI NE | NHI BI TORS FI ELD OF THE | NVENTI ON The
present invention relates to 1-(N-substituted aryl)-1-N(2-substituted
pyrimdin-4-yl)-3-N(al kyl or substituted alkyl) ureas which inhibit the
extracellular release of inflammatory cytokines, said cytokines
responsi bl e. for one or nore human or higher manmal i an di sease states. The
present invention further relates to compositions conprising said N1,
1,3-tri-substituted ureas and nethods for preventing, abating, or

ot herwi se controlling enzynmes which are understood to be the active
conponents responsible for the herein described di sease states. BACKGROUND
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important biological substances known collectively as “cytokines.” These molecules are
understood to mediate the inflanmmatory response associated with the immunological
recognition of infectious agents.

These pro-inflammatory cytokines are suggested as important mediators in many
disease states or syndroines, infer alia, rheumatoid arthritis, osteoarthritis, inflammatory
bowel disease (IBD), septic shock, cardiopulmonary dysfunction, acute respiratory
disease, cachexia, psoriasis, and therefore are responsible for the progression and
manifestation of human disease states.

There is therefore a long felt need for compounds and pharmaceutical

compositions which comprise compounds, which can block, abate, control, mitigate, or

prevent the release of cytokines from cells which produce them.

SUMMARY OF THE INVENTION
The present invention meets the aforementioned needs in that if has been
surprisingly found that certain 1-(N-substituted aryl)-1-N-(2-substituted pyrimidin-4-yl)-
3-N-(alkyl or substituted alkyl) ureas are effective for inhibiting release of inflammatory
cytokines, inter alia, interlenkin-1 (IL-1) and tumor necrosis factor (TNF-o) from cells
and thereby preventing, abating, or otherwise controlling enzymes which are proposed to

be the active components responsible for the herein deseribed disease states.




The first aspect of the present invention relates to conpounds, including
all enantioneric and diasterioneric forns and pharnmaceutically acceptable
salts thereof, said conpounds having the fornmula: RZ N" NHN R N-O R
wherein Ris substituted or unsubstituted Cl-Clo linear or branched al kyl;
R has the formula: -(L)x R3 R3 is a unit selected fromthe group
consisting of: i) substituted or unsubstituted C3-C30 carbocyclic; 1ii)
substituted or unsubstituted C6-ClO aryl; iii) substituted or unsubstituted
C-Co heterocyclic; and iv) substituted or unsubstituted -Co
heteroaryl; R2 has the fornula: R4 is a unit selected fromthe group

consi sting of -C30 linear
or branched hydrg%:ef%%sﬁ&??ft}léb%%%ﬁ??%%@%%%sqscsu Stlg% %g{g aﬁ:ICI o]
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d-Co heterd are I|nk| ng groups each of which are
i ndependent |y sel ected fromthe group Bonsisting of: i) -C(RS)2-; i)
-NRS-; and iii) -O; each RSis hydro,glgn HCL-1CA | i near or branched al kyl ;
or two RS units can be taken togeth l tq foyma carbonyl unit; 3
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whérein R is substituted or unsubstituted C;-Cjp linear or branched alkyl;
R! has the formula:
— @R’
R’ is a unit selected from the group consisting of:
i) substituted or unsubstituted C;-Cyq carbocyclic;
i) substituted or unsubstituted C¢-Cig aryl;
iif} substituted o;: unsubstituted C;-C heterocyclic; and
iv) substituted or unsubstituted C,-Cyg heterdaryl;
R? has the formula:
—(LY—r*
R* is a unit selected from the group consisting of:
i) hydrogen;
i) substituted or unsubstituied C;-Ciq linear or branched hydrocarbyl;
iii) substituted or unsubstituted Cs-C)q carbocyclic;
iv)  substituted or unsubstituted Cq-Cyg aryl;
V) substituted or unsubstituted C;-Cig heterocyclic; and
vi) substituted or unsubstituted C;-Cig heteroaryl;
L and L! are linking groups each of which are independently selected from the

group consisting of:

) -CR )
ify  -NR’-;and
iy  -O-;

each R’ is hydrogen, .C1-C4 linear or branched alkyl; or two R® units can be taken

together to form a carbonyl unit;




the indices x and y are each independently O or 1. The present invention
further relates to conpositions or fornulations which conprise the

i nfl ammat ory cyt oki ne rel ease-inhi biting conpounds according to the

present invention. In general, the conpositions of the present invention
conprise: a) an anmount of one or nore 1,1,3-tri-substituted ureas and
derivatives thereof according to the pgesent invention which are effective
for inhibiting release of inflammtory cytokines; and b) one or nbre
pharmaceutically acceptabl e exci pients. The pharmaceutical conpositions are
directed to one or nore diseases related to inflammatory cytokine rel ease,
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(analgesia providing compositions), psoriasis, and inflammatory bowel disease (IBD).

The methods comprise administering to a human or higher mammal in need of relief an
effective amount of one or more 1,1,3-trisubstitued ureas as described herein below.

The present invention also provides a method for preparing the 1,1,3-trisubstituted
ureas (analogs) of the present invention.

These and other objects, features, and advantages will become apparent to those
of ordinary skill in the art from a reading of the following detailed description and the

appended claims. All f)ercentages, ratios and proportions herein are by weight, unless

otherwise specified. All temperatures are in degrees Celsius (C C) unless otherwise
specified. All documents cited are in relevant part, incorporated herein by reference; the
citation of any document is not to be construed as an admission that it is prior art with

respect to the present invention.

DETAILED DESCRIPTION OF THE INVENTION
The present invention addresses several unmet medical needs, inter alia;
1} Providing pharmaceutical compositions capable of effectively blocking

inflammatory cytokine production from cells, which thereby allows for the




4 mtigation, alleviation, control, abatenent, retardation, or prevention
of one or nore disease states or syndrones which are related to the
extracel lul ar rel ease of one or nore cytokines; a) Affecting the rel ease
of Interleukin-1 (I1L-1): inplicated as the nolecule responsible for a

| arge nunber of disease states, inter alia, rheumatoid arthritis,
osteoarthritis, as well as other diseasg states which relate to connective
ti ssue degradation; b) Affecting inducible Cycloxygenase-2 (COX-2)
expression: inhibitors of cytokine release are proposed as inhibitors of

i nduci bl e COX-2 expression, which has been shown to be increased by

cytokines. 2) Pt aNlghg AR ORGENI) Bl SOTRRBIION S WRLEBoB ol cac ous

in affecting the ease o unor Crosis actor-
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of the present invention, which are capabl e of selectively affecting one or

more disease st at es coensative tissveslegiadatiopndr omes caused or affected by the
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to selecting the conpqu and ke- of a yti cal conposition used
to treat the select %&Hﬁﬂ?ﬁlﬁﬁ‘“‘&}% “?féefg r{rf%%%l ng exanpl es of which
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1,1,3-tri-substituted ureas, for exanp - substituted
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3} Providing a pharmaceutical composition which is efficacious in providing
analgesia, or otherwise relieving pain in humans and higher mammals.

These and other unmet medical needs are surprisingly resolved by the compounds
of the present invention, which are capable of selectively affecting one or more disease
states, conditions, or syndromes caused or affected by the extracellular release of
cytokines.

Although each compound will not be effective against each and every disease
state affected by the extracellular release of cytokines, nevertheless, the formulator is left
to selecting the compound and make-up of a pharmacentical composition used to treat the
selected condition or illness non-limiting examples of which are described herein below.

The present invention relates to 1,1,3-tri-substituted ureas, for example, 1-(3-
subsiituted aryl)-1-(2-substituted-pyrimidin-4-y1)-3-alkyl ureas, 1-(2-substituted aryl)-1-
(2-substituted-pyrimidin-4-y1)-3-alkyl ureas, 1-(2,6-disubstituted substituted aryl)-1-(2-
substituted-pyrimidin-4-y1)-3-alkyl ureas, and the like which are suitable for mediating,

controlling or otherwise inhibiting the exiracellular release of certain cytokines,




5 especially inflamatory cytokines, said cytokines playing a role in the
stinulation, cause, or manifestation of a wide variety of diseases,

di sease states, or syndrones. The followi ng chemi cal hierarchy is used

t hroughout the specification to particularly point out and distinctly
claimthe units which conprise the conpounds of the present invention. The
term "hydrocarbyl" stands for any carbog atom based unit, said units
optionally containing one or nore organic functional groups, including
inorganic atomconprising salts, inter alia, carboxylate salts, and

guat ernary anmoni um sal ts. Enconpassed mﬁthin t he tern1"hydrocarby|" are

the terns "acycl i and cli.c" units . I its into
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Subst i t ut ed pameusissigtout darsiGkty@iamaryalit &hiy oAl confdindshE theur poses
of the pr esent i nvention the term"substituted and unsubstl tuted, C-Co

acyclic hydpeseet iyprtione The fpva s Bukocarby hsiagdy fopanygrrienatag-baspd git, é?r“é) | i near
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i so- butyl @G4)cormpnising exlts; itet ylia, @@hyxylagm@m,landlq%br@ry @]nmomunlesaks or branched

| kyl , - t » « L,
2h| gr orrg'? RylE %ng%agsggwfﬁpﬂﬁogon&yh%ﬂ%% Ia&cdé%%ﬁﬁgnea%g ?%ﬁ:&a Eﬂ or oet hyl
(C2), 2- hydm&y@tvlhdﬂhy(d@hrbyl uhii? irdh é}lchoamletobgclycl(o@?ssesa{@cﬁs hahmmwpro?y\lm ]
Gl). i) C2-Co near or, en non-limting e 0 iC
i(ncl) udes) BRifsdpgyde (@30@%‘039* gﬁfﬁ’s‘:’? a}i‘iép&”%"é‘ﬁﬂng@%ﬁtgﬁs ?g%?cﬁy]l’ &t henyl )
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substituted C2, - | i near or branched al kenyl, non-limting exanpl es of
whi ch i ncl usdsr, a@dc@mblmtts)@'@ REhsAe helgroaeus. chl or ovi nyl ) (C2),
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non-limting C; C;o linear or branched alkyl, non-limiting examples of which includes, methyl
(Cy), ethyl (Cy), n-propyl (Cs), iso-propyl (Cs), n-butyl (Ca), sec-butyl (Cy), iso-
butyl (Cy), and tert-butyl (Cs); substituted C;-Cip linear or branched alkyl, non-
limiting examples of which includes, hydroxymethyl (Cy), chloromethyl (Cy),
trifluoromethyl (C1), aminomethyl {C,), 1-chloroethyl (Cz), 2-hydroxyethyl (Cz),
1,2-difluoroethyl {Cy), and 3-carboxypropyl (Cs).
iiy  CpCyp lineér or branched alkenyl, non-limiting examples of which includes,
ethenyl (C,), 3-propenyl (Cs), 1-propenyl (also 2-methylethenyl) (Cs),
isopropenyl (also 2-methylethen-2-y1) (Cs), and buten-4-yl (C4); substituted Cs-
C1o linear or branched alkenyl, non-limiting examples of which includes, 2-
chloroethenyl (also 2-chlorovinyl) (C,), 4-hydroxybuten-1-yl (C4), 7-hydroxy-7-
methyloct-4-en-2-y1 (Cs), and 7-hydroxy-7-methylocta-3,5-dien-2-yl (Co).
iii)  C2~Cio linear or branched alkynyl, non-limiting examples of which includes,
ethynyl (Cy), prop-2-yny! (also propargyl) (Cs), propyn-1-y1 (Cs), and 2-methyl-
hex-4-yn-1-y1 (Cy); substituted C,-Cio linear or branched alkynyl, non-limiting




6 exanples of which includes, 5-hydroxy-5-nethyl hex-3-ynyl (C7),

6- hydr oxy- 6- net hyl hept-3-yn-2-yl (Cs), and 5-hydroxy-5-ethyl hept - 3-ynyl
(C9). 2. Substituted and unsubstituted G -C o cyclic hydrocarbyl: For the
pur poses of the present invention the term "substituted and unsubstituted
Cl-Clo cyclic hydrocarbyl”™ enconpasses 5 categories of units: i) C3-ClO
carbocyclic units, non-limting exanpleg of which include, cyclopropyl
(C3), cyclobutyl (C4), cyclopentyl (C5), cyclohexyl (C6), cycloheptyl (C7),
decalinyl (G o), and decahydro-azul enyl (G o0); substituted C3-Clo
carbocyclic wunits, non-limting exarrpl es of whi ch i ncl udes,

2- et hyl |

4- 'Ergr t ybﬁ?;l gegfg%génrﬁe%}‘&%ﬁ@h@% cyc exyﬁ('@ &3" 6-tydrpy-6-

4- hK?Loxy-lcyf:I ohﬁwﬂlbrlh@ﬁﬁ]-yn 24iy) (G&fﬁaﬁl Qhﬁc{ryﬁty—ﬁaﬂlyhégptkﬁl wiyl (G)%r,l ud_et phenyl ,
na en- stitu - units

nolr[: limiti ny exaggtf ggg%fa”&msghy’ihﬁﬁq ‘2’6@@ Cy‘ﬂlc%ygﬁ??ﬁr@ghgﬂ%g{’%ﬁes of the

2, 6-di -t ert fpdsbntlidReion thd b “suBstitived exayphdBithteld G50 Srclic hydrocarbyl”

hydroxynapht hyl en- 2- %/JI (Go), and 6-cyano-naphthylen-1-yl (Go). iii)
Cl- Clo het erc8eapEapses Fﬂt?%’nemu&ﬁs are heterocyclic units containing from1

to 10 carbgp atefe CPadaFBoﬁ’yQﬁc Qﬁﬂs”%nehrﬁﬁhgE%M%f%ﬂﬁ%lﬁd%%ﬁ&bﬁobﬁgen

oxygen, sul fur, m xtures thereof; Ron-limti ng; exanpl &

i nclude, 1,2, 3, 4(@3@@@2@1@1|(C4)(ml)operéyll(%)onynyohe&yb@e GMS&QMF}MC@,CB)
- tetrahydr ofur any . i r
(val erol act am (@%&@ F%%A%egwgﬁ%lﬁk&%@:% S%Snﬁ’lwdqjé%“’ cag&%ydm
di hydr o- 1H i ndol eni{sGsin;lirsitidg dxaﬁ),pRe,sébemh alolodesn 2 guetinddycloer ), 86bsti tut ed
Cl-Clo heter ocy%ilpi(‘}ﬁ1 g?nilts n? -| ' % Iqmu % ol
2-am no-4, 5-di hy BW& @i) yﬁ'é?% ﬁg?’)p éﬂ ch%’lmcé’@ﬁ%exy
2, 6-di net hyI pi pe(a%glaﬂd/h-hgr@é;)y-c@mexﬂ@c@,za bi cyclo[2.2.2]octane. iv) G-CGo

heteroaryl units, which are heteroary] its containin 1 to 10 carbon
atons and offé orCwﬁwélrsﬂéﬂ@%ﬁ%ﬁﬁm@m&%ﬁ%ﬁ%%k}% %Pbiﬁir@e-ﬁh sul fur, and

m xtures thereof g phankel C uB%E WR- ﬁﬁntﬁlfge Cl%@s dfﬂ@'héh(%clu&éé'ﬁﬁz' nyl ( Cé) ,
furanyl (C4), thiopheny C4 pyrimd é pyridinyl (C5), and
6, 7- di hydr o- 5H 8yweer(@pn. Wﬂelfrhﬂéﬂml'@s)ﬂ (C ydrpxpogenytiCa het eroaryl

‘(Jg'5§ Sangog_ 'rrgtmh;# A fféﬁ%[ﬂ%eﬁsz Afciafibe Pl YdEnmAett Fetdy! am nopyri di nyl

ii) C;—Cm heterocyclic units, which are heterocyclic units containing from 1 te 10
carbon atoms and one or more heteroatoms chosen from nitrogen, oxygen, sulfur,
and mixtures thereof; non-limiting examples of which include, 1,2,3,4-tetrazolyl
(Cy), aziridinyl (Cy), oxazolyl (Cs), tetrahydrofuranyl (Cy), dihydropyranyl (Cs),
piperidin-2-one (valerolactam) (Cs), 2,3,4,5-tetrahydro-1H-azepinyl (Cs), 2,3-
dihydro-1H-indole (Cy), and 1,2,3,4-tetrahydro-quinoline {Cy); substituted C,-Cyg
heterocyclic units, non-limiting examples of which include, 2-amino-4,5-dihydro-
3H-pyrrolyl (Cs), N-methylmorpholinyl (Cs), 2,6-dimethylpiperazinyl (Ca), and,
1-aza-bicyclo[2.2.2]octane.

) C)-C1g heteroaryl units, which are heteroaryl units containing from 1 to 10 carbon
atoms and one or more heteroatoms chosen from nitrogen, oxygen, sulfur, and
mixtures thereof; non-limiting examples of which include, triazinyl (C3), furanyl
(Cy4), thiophenyl (C), pyrimidinyl (Cs), pyridiny! (Cs), and 6,7-dihydro-5H-
cyclopenta[b]pyridine (Cg); substituted C;-C ¢ heteroaryl units, non-limiting
examples of which include, 4-dimethylaminopyridiny? (Cs) and 2-methylindolyl

(Cs).
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(Cs). 7 The substituted and unsubstituted Cl-Clo cyclic hydrocarbyl units
of the present invention can be bonded directly to the core
pyrimdinyl-urea scaffold: NN H N NAO i or they can be bonded to the core
scaffold by way of a linking unit (tethered units) described herein bel ow.
Li nked or tethered units include al kyl enearyl units which are aryl units
bonded to the core scaffold by way of am al kyl ene unit, for exanple, benzyl
units having the fornmula: Ra -CH2 or al kyl eneheteroaryl units for exanple
a 2-picolyl unit having the formula: Ra -CH2 N wherein Ra represents one
or nore optional substitutions for the aryl ring hydrogen atons.

Non-limting exampl e f substit ut . u I - | enearyl
units include Z?Rn% %?t%tgi%@l&%%ﬁgg%% %i%md!{/(%cgﬁ)?ﬁ%rﬁﬁ%ﬁgp ?"'léé? ,

4- f | uor obeniyMentidBn bé Benday dircaly Jorthpbrirl pyrenidRylrivaesdagibld( G o), and

2- (3- hydroxy-phenyl )ethyl (C6). Non-|imting exanples of substituted and
unsubstituted Cl1-Cl O al kyl enehetero | units include

pi peridin-1-yl net hyl, piperidin-4-¥ hy%(hfetrahydro-pyran-4-y|nethyl,
mor phol i n-4- yl methyl, isoquinolin{l-yl metthyl, and im dazolin-2-ylethyl.
Non-limting exanples of C3-Clo al pbocyclic units include,

cycl opropyl methyl (C3), cyclopentylethyll (C5), and cyclohexyl methyl (C6).
The term"aryloyl"” as it relates to the 'present invention are derivatives
of aryl  unpt gependRGohddo 8 theRytfol bl wayddillinkinp it (ti@tddeanikgnzene and

napht hal ene. A non- |imting exanple of an_arylo%y unit is a substituted or
unsubst i t ut depcribasiAisrain bow. ﬁ@mdﬁ@ tethared wyain dichide plsyisagagyl upits whighare

aryl units bonded to the core scaffold by way of an alkylene unit, for example, benzyl

——CHZ—@ *

or alkyleneheteroaryl units for example a 2-picolyl unit having the formula:

_CHQQ ¢

wherein R? represents one or more optional substitutions for the aryl ring hydrogen

units having the formula:

atoms. Non-limiting examples of substituted and unsubstituted Cs-C)o alkylenearyl units
include 2-methylbenzyl (Cs), 3-N,N-dimethylaminobenzyl (Cs), 4-fluorobenzyl (Cs), (8-
hydroxy)naphthalen-2-ylmethyl (C10), and 2-(3-hydroxy-phenyl)ethyl (Cs). Non-limiting
examples of substituted and unsubstituted C;-Cyp alkyleneheteroary! units include
piperidin-1-ylmethyl, piperidin-4-ylmethyl, tetrahydro-pyran-4-ylmethyl, morpholin-4-
ylmethyl, isoquinolin-1-ylmethyl, and imidazolin-2-ylethyl. Non-limiting examples of
Cs-C1o alkylenecarbocyclic units include, cyclopropylmethyl (Cs), cyclopentylethyl (Cs),
and cyclohexylmethyl (Cs).

The term “aryloyl” as it relates to the present invention are derivatives of aryl
units bonded to a carbonyl unit, aryl units include benzene and naphthalene. A non-
limiting example of an aryloyl unit is a substituted or unsubstituted benzoyl vnit having

the general formula:




11 8 wherein Ra represents one or nore possible substitutions for a

hydrogen atom Heteroaryloyl units are units which are derived from

het eroaryl units bonded to a carbonyl unit. For the purposed of the

present invention fused ring units, as well as spirocyclic rings, bicyclic
rings and the |like, which conprise a single heteroatomw || be considered

to belong to the cyclic famly of the hgteroatom containing ring. For

exanple, 1,2,3,4- tetrahydroquinoline having the formula: KAN H is, for

t he purposes of the present invention, considered a heterocyclic unit.

6, 7-Di hydro 5H-[ 1] pyrindi ne having the formula: i Nis, for the purposes

of the present inwention, considered. eroaryl i a fused ring

unit contai ﬁ@eﬁ&%rrgpé?sgﬂ% ofl%orb%?rﬁpcésslggetsﬁhﬁsaﬁl gan%%aaaﬂ&égef}%r%?ng, the aryl |
ring wll . pleeg@ml®ndugitcncutdsten aneddifred fryrp detofoanhigigdoydddao whi ch the ring |
is assigned. For example, 1,2,3,4-tetrahydro-f 1, 8] naphthyridine having

the fornul aSa®BIYIPUL for the purposes of the present invention, considered

a heteroaryl unitor il RupdREdds iBRsdehiitbeadon fusedispdniteweh estipiiobglic
specification. The term "substituted" is defined herein_as "a,hy%{ocarbyl

noi ety, whetings bisrsliirings #yd ths s, whichperaprise g sgelshetemrtonh vl rapidast at ons
repl aced by j . SHEs in@S i fiepein bel ow.
The units, \E\‘ﬂf GE%EE%E%F ?ét}fﬁtfg@)?%\r{ﬁ%%errogenkg%%%é zlﬁl% E‘i&%g{‘)‘f“g@’gf @riepl aci ng
one hydr ogeretabpimquingindhedingdenfoatdars, or three hydrogen atons of a
hydrocarbyl noiety at a tine. In additd opm_these substituents can replace
two hydrogen atons on two adj acent @c~ to formsaid substituent, new
noiety or unit." For exanple, a subsy ed unit that requires a single
hydrogen at om repl acenent includes hal ogen, hydroxyl, and the like. A two

hydrogen at Qnyy eRlBABERIE e Pedstifl SfefBINDORYered QKétBlBRIIc 2Rl & hdihjde. A two
hydr ogen atom repl acenent from adj acent carbon atons
5H-[1]pyrindine having the formula:
\\
L
N
i, for the purposes of the present invention, considered a heteroaryl unit. When a fused
ring unit contains heteroatoms in both a saturated and an aryl ring, the aryl ring will
predominate and determine the type of category to which the ring is assigned. For
example, 1,2,3 4-tetrahydro-[1,8]naphthyridine having the formula:

NN
=

I F
is, for the purposes of the present invention, considered a heteroary! unit.

The term “substituted” is used throughout the specification. The term
“substituted” is defined hercin as “a hydrocarbyl moiety, whether acyclic or cyclic, which
has one or more hydrogen atoms replaced by a substituent or several substituents as
defined herein below. The units, which substituted for hydrogen atoms are capable of
replacing one hydrogen atom, two hydrogen atoms, or three hydrogen atoms of a
hydrocarbyl moiety at a time. In addition, these substituents can replace two hydrogen
atoms on two adjacent carbons to form said substituent, new moiety or unit.” For
example, a substituted unit that requires a single hydrogen atom replacement includes
halogen, hydroxyl, and the like. A two hydrogen atom replacement includes carbonyl,

oximino, and the like. A two hydrogen atom replacement from adjacent carbon atoms




9 includes epoxy, and the |ike. Three hydrogen replacenent includes cyano,
and the like. The termsubstituted is used throughout the present
specification to indicate that a hydrocarbyl noiety, inter alia, aromatic
ring, al kyl chain, can have one or nore of the hydrogen atons replaced by
a substituent. When a noiety is described as "substituted" any nunber of

t he hydrogen atonms may be repl aced. Forgexanple, 4-hydroxyphenyl is a
"substituted aromatic carbocyclic ring", (N, N-dinmethyl-5-am no)octanyl is a
" substituted Cs alkyl unit, 3-guanidinopropyl is a "substituted C3 al kyl

unit,"” and 2-carboxypyridinyl is a "substituted heteroaryl. unit." The
follownga onI|m for
hydr ogen at %Snep it @@gé}rﬁ%aﬁ&%@%dﬁ%@%&#ﬁ%ﬂgﬁ @Qlug%rby Mﬁ[%d thé' i)

-C(O ORs i Thetefth @blb(lﬂa&)ﬁs used{)hrm@but thie)presed(t RegcHicatian ﬂo)md-lttwd tbgen; \/ i )
-CF3, -CC13 CBr .3 d t
hydr ogen, shﬁg?qahﬂ E’g‘%g’r ”’L‘]‘ﬁ)éﬁfﬂsalr‘i’“f‘ﬁ’tcé]&gd (qﬁﬁﬁni‘ r‘f@gﬁave By g%%‘%gggt%gr %:lycl ic

al kyl'; or t Wairbifen UiinlsSeflaiRd BE a bik@iertt OGReR 8 noledy fs@estribed dsiigubntingedt si ng
from3-7 atons. The conpounds of the_present |nvent|on are

1,1, 3-tri - sebermber eidheeizesen aoms gay Bereplgre FOp Sram 4 hpgropypberyl 33y 0 R1
whi ch compri.ges; §ér6§1%t1@%ﬁﬂo%&c% ikt @@@&nﬁﬁ@%-@ﬁhmﬁ&ﬂm 1 4 Ri<fsGbsBREddt | on

ni trogen atom on el a central carbon unit. To this core
scaf f ol d i sCatlkgeingd3-atanidiwoptdpykis a “substituted C; alkyl unit,” and —carboxypyrzdmyl
is a “substituted heteroaryl unit.”
The following are non-limiting examples of units which can substitute for
hydrogen atoms on a hydrocarbyl or other unit:
iy  -OR%
iy  -C(OR%
i)  -C(O)OR®
i) -CONRY;
vy CON
vi)  -NR;
vii)  -halogen;
viii} -CF3, -CCl, -CBr3; and
i) -SOR®
wherein each R® is independently hydrogen, substituted or unsubstituted C;-Cq linear,
branched, or cyclic alkyl; or two R® units can be taken together to form a ring comprising
from 3-7 atoms.

The compounds of the present invention are 1,1,3-tri-substituted ureas having the

core scaffold;
RZ

J“\ H\ /R

I\i N N
LA
Rl
which comprises a first position nitrogen atom (N 1Y and a third position nitrogen atom
(N®) on either side of a central carbonyl unit. To this core scaffold is attached at the first
position nitrogen atom (N 1, a 2-substituted pyrimidin-4-y! unit bearing the R? units as the

number 2 ring position substituent. Also attached to the first position nitrogen atom (N l




position nitrogen atom (N), a 2-substituted pyrimdin-4-yl unit bearing the
RZ units as the nunber 2 ring position substituent. Al so attached to the
first position nitrogen atom (N) 10 is an RlL unit as defined herein bel ow.
Attached to the third position nitrogen atom (N) is an Runit which is a
unit as described herein below R units are substituted or unsubstituted
Cl-CIO linear or branched al kyl. The fiqst aspect of Rrelates to CI-C4

al kyl units chosen fromnethyl, ethyl, n- propyl, iso-propyl, n-butyl,
sec-butyl, iso-butyl, and tert-butyl. The second aspect of Rrelates to
substituted C1-C4 al kyl units chosen from -CH2OH, -CH20CHS, CHZCN

- CH2CH2OH, - 2 g:lgﬁﬂ G "gﬂa%

- CH2NH2, ané%@%%%f?e&%gﬁ%%?gﬁa%%t eg Slalﬂds of the present

i nventi on mkan&%lmmtoﬂmhlseuﬁtasrdescsibactb@q:idbcigvvto the second aspect of R, it
nmay be necessary de g%slgl%g?%ggnrﬁn@%s%’%?edt ;8?}16&1'0911:1%11011 ééﬁy hydroxyl,

amno, to prepar aving a pro group any reactive
het er oat om For Tex@®jdsgesct mmld&snscl Clrl'a?iﬁfl unﬁmchcsercﬁmateéxybathwhg a

protecting group_ present su OCNCH2CH2OCbz may be
required. THEW Wd’“ﬁ’é’gé‘@ﬂﬂy Se‘Rg‘t‘té]I éff’g_{tyfé{n@”é“&% i near or nethyl branched
al kyl ‘units ChO?ﬁ‘é’seEJrﬁ%ﬁbcﬂﬁ'Kﬂéiates%@éﬁbﬂﬁﬁt%&’b; C, BIRGE d%&@&lidsenﬁ*mﬁex)"

n- heptyl, 2-neth e - hexy net hyl hex 2- et hyI heptyl
n-octyl, n- n@Hﬁ Ha(g‘ﬁHde@SHCN R’E/Haﬁﬁ@{ h%ﬂ@ﬂz%}bm%¢ﬂ QHX Rs wher ein

sRﬁblstsl 'SB'?ZS or uns&éﬁf#ﬁlﬁé@&i % Lm?ltdl: N(é S %Bt ut d or unsﬁlbls'fl t u!t IeZ:I
C1-Cl O hete lcqmgmlhdscqf ﬂasrm‘esenmwe&umswhmhu tte:cprlsp Rumgs,u bcs:prdunate theGpeod@h het er oar yl
e 1 Sk b Ehbeab Dk SRUSELSHS O O
unsubsti t ut @ﬂinGﬁto@lprhreumyeﬁzateﬁ haﬂm’ig erlﬁbtecﬁrtggrcaipl mrgfreaahvazﬂmtemltaneﬁoxt O units
Zhﬁsgn frohm phepg/ W gﬁaﬁg‘ﬂ Péo fl uorophené/tLrJl 4- {1 LSIOI‘OE eargyl :
ydr oxyph&HP! 3“% CAY RIS ggﬁ%‘Pmﬁlé 4
chlor OthHYbCN%HEQH%BMrf@N(EHMMCbz aig véredbi@t hyl am nophenyl .
The third aspect of R relates to Cs-Cyp linear or methy! branched alkyl units
chosen from n~pentyl, iso-pentyl , ﬁeo—pentyl, n-hexyl, n-heptyl, 2-methylbhexyl, 3-
methylhexyl, 4-methylhexyl, 2-methylheptyl, n-octyl, n-nonyl, and n-decyl.
R units have the formula:
— (L) R
wherein R? is chosen from:
i) substituted or unsubstituted C;-Cyg carbocyclic;
ii) substituted or unsubstituted Cg-Cig aryl;
iii) substituted or unsubstituied C;-Cp heterocyclic; and
iv) substituted or unsubstituted C;-Cio heteroaryl
the index x is equal to 0 or 1, R? is a unit selected from the group consisting of:
The first aspect of R? relates to substituted or unsubstituted Cs aryl units, the first
iteration of which relates to units chosen from phenyl, 2-fluorophenyl, 3-fluorophenyl, 4-
fluorophenyl, 4-hydroxyphenyl, 4-methoxyphenyl, 4-ethoxyphenyl, 4-methylphenyl, 4-
chlorophenyl, 4-methylsulfanylphenyl, and 4-dimethylaminophenyl.
The second aspect of R® relates to substituted or unsubstituted Cs, C4 or Cs
heterocyclic units, the first iteration of which relates to substituted and unsubstituted 6-

member rings chosen from piperazine, piperidine, morpholine, and tetrahydropyran. The




The second aspect of R3 relates to substituted or unsubstituted C3, C4 or
C5 heterocyclic units, the first iteration of which relates to substituted
and unsubstituted 6- nenber rings chosen from pi perazi ne, piperidine,

nor phol i ne, and tetrahydropyran. The 11 second iteration of this aspect of
R5 relates to 5-nenber rings chosen from tetrahydrofuran, pyrrolidine, and
i mdazolidine. The C3, C4 or C5 heterocpclic units can be bonded to the
core structure by any ring atom for exanple, tetrahydropuran-2-yl,
tetrahydropyran-3-yl, pyrrolidin-2-yl, pyrrolidin-3-yl, imdazolidine-2-yl,
i m dazolidine- 4-yl, imdazolidine-5-yl, piperazine-1-yl, piperazine-2-yl,

PP hor T e a.scabha iBhRE de it asaczct U rc BB S BBt ﬁho%lpﬁ&hd' ne-4-yl.

mor phol i n- 4- yran- ormula: -(LI) R4 the
index y is mmhj/drbﬁlraa p;momdmaénd B:méazuhdme s"EHeeE:;t @dorf(l‘sdletcrdmgclgrtmupcmon3| sting

of: i) hyd subst ted or. ut 1-Cl O. 1] or

br anched hyﬁi? g‘&%ﬁﬁ% & oqre ftfucé"ffb t’}“é’ﬁ{“g& ‘Hr?ﬁﬁ)p?? |t?%[ﬁh§‘%f @ﬁmgﬂr
carbocyclic tetﬂaH))df@ﬁiﬂﬁBl-)ﬁl&iyﬂdh&h-ZLbﬂ ShibelithtAinffzEldhar-yl, imdhzdidhst i t ut ed
or unsubstituted Cl-Cl O heterocycljic; and _ vi) substjtuted or, unsuhstituted

Cl -C O het eAdr&rlwdamrrw@efﬁ-ﬂsmp@%&n?gbwP@Praﬁze-? éﬂl Pinegding- Iof nigerigiechylar e
units havi ng}p@ﬁdlﬁé@—%p ﬂeﬁ!ﬁh@@aﬂ %Urﬁho‘hhﬂzi'yl ﬁ@'t@ra@drbﬁ‘rérﬁﬂr aving the fornul a:

-N-R4. The st_aspect of as it relates to the first category of R2,

i ncl udes subst i t®}led thedprmwisubstituted Cl-Cl O linear or branched
hydrocarbyl, the first iteration ofﬂmq h_.4 ncl udes al kyl units chosen from
I (S)-2- hydroxy 1, 2-di net hyl propyl, {é{ % nmet hoxy-1- nmethylethyl, 1

(S) - sec- but ye,in®RRG it &Paltb ORY I, RTINS usicetbianpens g0l Réhsiseth@des to
substituted or unsubstituted tethered C6 aryl, the first 1teration of
whi ch is substitiit ed f@E#substituted phenyl and benzyl (when R4

conprises a tethgred (eyghkdy RYMHBEAMEY C)- chﬁearldrB}aheﬂw 2&&%68% fAs of R2 units
include benzyl and (1S)-phenylethyl when L' is - e third aspect of

R4 as it rel atesiii) o tshlestifutadgr uc@@@@ﬁ@cnﬁmmsz%m{:sudes Cl - C1O
iv) . substituted or unsubstituted Cg-Cyg aryl;

v) substituted or unsubstituted C;-Cio heterocyclic; and

vi)  substituted or unsubstituted C;-Cjo heteroaryl.

The first Category of R” relates to units which are units having an amino linking
unit -NH-, said R? units having the formula:

—N—R,

The first aspect of RY as it relates to the first category of R?, includes substituted
or unsubstituted C;-Cig linear or branched hydrocarbyl, the first iteration of which
inciudes alkyl units chosen from 1(S)-2-hydroxy-1,2-dimethylpropyl, 1(:5)-2-methoxy-1-
methylethyl, 1(S)-sec-butyl, and iso-propyl.

The second aspect of R* relates to substituted or unsubstituted tethered Cs aryl, the
first iteration of which is substituted and unsubstituted phenyl and benzyl (when R
comprises a tethered cyclic hydrocarbyl). Non-limiting examples of R? units include
benzyl and {1S)-phenylethyl when L' is -NH-.

The third aspect of R* as it relates to the first category of R?, includes C;-Cro
substituted or unsubstituied heterocycles, the first iteration of which is a substituted or
unsubstituted C4 or Cs heterocyclic unit chosen from piperidin-1-yi, piperidin-4-yl,
tetrahydropyran—4-yl, and morpholin-4-yl. The second iteration of this aspect relates to
substituted or unsubstituted C, or Csheterocyclic unit tethered to the amino linking unit,




substituted or unsubstituted heterocycles, the first iteration of which is
a substituted or wunsubstituted C4 or C5 heterocyclic unit chosen from

pi peridin-1-yl, piperidin-4-yl, tetrahydropyran-4-yl, and norpholin-4-yl.
The second iteration of this aspect relates to substituted or
unsubstituted C4 or C5 heterocyclic unit tethered to the am-no |inking
unit, 12 -NH, by way of a nethylene wuit, -CH2-; non-limting exanpl es of
this iteration are chosen from piperidin-I-ylnmethyl, piperidin-4-ylnethyl,
tetrahydropyran-4-yl nethyl, and norpholin-4-ylmethyl. L and L' are |inking
groups each of which are independently selected fromthe group consisting
of . 1) -C(RSAR1 1w &l X oAbk ), = Qe i it al kyl; or
fwo R uni t o Sty ofihain, qrtd kiR, L pe b PR, P

i ndi ces x orchyseafrem@ieridib- 1-Viretiyk piperiginidsylmefivgl) tetraby@rapimntd- kel anft oup i s
absent, when x Oji Y, ils & ual to |l the linking group is present. The first
aspect of LIPPRUrda g mounds wherein LI is chosen from-C(Q)-, - CH2-
or -NH. A firstLiah®L bdrk tinking glotipscadtsgetiichafe inlegealatip selemedairetdeory | -
first aspect; first, second, and third iterations wherein -NH is used to
link R4 uni SEOUREPRIFUBE L substituted or unsubstituted Cl-Cio linear or
branched hydroca{)byl peys, with the core 1,1,3-tri-substituted urea
scaffold. One non-limting exanple of these R4 units includes a wunit
chosen from 1(S)1iP- hy8Roxgad | 2- di et hyl propyl ,

1(S) - 2- net hoxy- | ﬁﬂEt hylLethyl, 1(S)-sec-butyl, and isopropyl thereby

provi ding an Rz chosen froma unit chosen from

1( S) - 2- hydr oxy- 1Ris tiiydregdny CpLoplylaci tvo R’ 1i8)ce batakhmsogethente famplaet hyl ami no,

1(S)- sec-butyl am no, d.isaopropyl am no. secaond fy: relates to
NH units u%%OI%“IFEﬁﬁ‘?ﬁsf@%%g%%manoa?' H@e%?{gg%ﬁ %@Qlﬁ%ptﬂge lfngtlnﬁer ed with a
met hyl gne li@-i-c{up igur?ﬁm&,iwﬁehk@gae@@lﬁﬂltiestmflﬁwﬂ'ﬁ(ggbubmmt. pi peri di nhl ;jyl ,

pi peridin-1-ylnmethyl, piperjidin-4-yl, tetra ropyr.an-4-yl, t ahydr o-

pyr an- 4- yl met hy! Thsfgstaenct ?i{h-fglﬁt,es é’r?ﬂmﬁ’ﬂfn&ﬁaﬁ?rﬁ‘-nﬁ‘- yi ﬁ’é’ﬁﬂffqm'lﬁ@)é’ﬁ'al 0gs
(conpounds) ¢@f,_ LAENHR!. €8 &R itk AN G tRD apb® 0Bl RBERM Cheors @V GfsBhspedtat egori es

to assist the forrmulator in applying a rational synthetic strategy for the
units which are

first, second, and third iterations wherein -NH- is used to link R
substituted or unsubstituted C;-Cyp linear or branched hydrocafbyl units with the core
1,1,3-tri-substituted urea scaffold. One non-limiting example of these R* units includes a
unit chosen from 1(S)-2-hydroxy-1,2-dimethylpropyl, 1(S5)-2-methoxy-1-methylethyl,
1(S)-sec-butyl, and isopropyl thereby providing an RZ chosen from a unit chosen from
1(S)-2-hydroxy-1,2-dimethylpropylamino, 1(S)-2-methoxy-1-methylethylamino, 1(S)-
sec-butylamino, and isopropylamino.

A second aspect of L' relaies to —NH- units used to link heterocyclic and
heterocyclic units tethered with a methylene unit, non-limiting examples of which include
piperidin-1-yl, piperidin-1-ylnethyl, piperidin-4-yl, tetrahydropyran-4-yl, tetrahydro-
pyran-4-yimethyl, fnorpholin-ﬂl--yl, and morpholin-4-ylmethyl.

The analogs (compounds) of the present invention are arranged into several
categories to assist the formulator in applying a rational synthetic strategy for the
preparation of analogs which are not expressly exampled herein. The arrangement into

categories does not imply increased or decreased efficacy for any of the compositions of

matter described herein.




preparation of anal ogs which are not expressly exanpl ed herein. The
arrangenent into categories does not inply increased or decreased efficacy
for any of the conpositions of natter described herein. 13 The conpounds
whi ch conprise Category | of the present invention are N-(aiyl or
substituted. aryl)-(2-substituted-pyrimdin-4-y1l)-N -al kyl -ureas having the
formula: RZ INl kNH NRR the firgt aspect of which relates to R
units which are unsubstituted Cl-C4 Ilnear or branched al kyl. Non-limting
exanples of R and RZ are defined herein belowin Table I. TABLE I No R R
RZ 1 -CH3 4-net hoxyphenyl 2-hydroxy-1, 2-di nethyl - propylan1no -

4- et hoxyphenyl 2-hydr ox I met h enyl

2- hydr oxy- 1, 2- di Wpoéﬁ‘dtlﬁb’ﬁzf‘i %WWBHQéAf:a%@ﬁgﬁéf&%tpﬁvF%h%vm fon'are NJ(%Y?QP

2- hydr oxy- 1 gssHhubgatabi)-c2rduefithtedibyiinidi-4-@HBr Afdyeideyd Inwing alivyfophday |

2- hydroxy- 1, 2-di met hyl - propyl am no 6, - CH3 4- et hoxyphenyl

2- met hoxy- I-nethyl ethylamno 7 4- et hoxyphenyl

2- met hoxy- 1-net hyl -ethyl anino 8 «f¥ypfophenyl

2- met hoxy-1-nmet hyl -ethylamno 9 - - meft hyl phenyl

2- met hoxy-1-nmet hyl -ethylam no 10 - yl sul fanyl phenyl

2- met hoxy- | - met hyl - ethylanino 11 -CH3 1nethoxyphenyl 1- phenyl - et hyl am no

12 -CH3 4-et hox hen 1- hen | - et hyl a or ophenyl
| - phenyl - etﬁvﬁﬁégﬁﬁw IMQFBM Sﬁﬂ%ﬁ%ﬁﬁﬂéayﬁeHmﬂﬁﬁﬂyﬁig%huWEWRHo y15 CH3
4-met hyl sul fo?aﬂé’ﬂee Q&%'_BNJH -RARRY bzt R/ Bl R%Be ddfiad ﬂa@iﬁ%@l@m@ sy k.

| sopropylamno 1 4- et hoxyphenyl isopropylamno 18 -
4-fl uorophenyl isopropylam no

TABLE 1

No. R R' R’

1 -CHj3 4-methoxyphenyl 2-hydroxy-1,2-dimethyl-propylamino
2 -CHj; 4-gthoxyphenyl 2-hydroxy-1,2-dimethyl-propylamino
3 -CH; 4-fluorophenyl 2-hydroxy-1,2-dimethyl-propylamino
4 -CHj 4-methyiphenyl 2-hydroxy-1,2-dimethyl-propylamino
5 -CH; A-methylsulfanylphenyl | 2-hydroxy-1,2-dimethyl-propylamino
6 -CHz 4-methoxyphenyl 2-methoxy-1-methyl-ethylamino

7 -CHs 4-ethoxyphenyl 2-methoxy-1-methyl-ethylamino

8 -CHs 4-fluorophenyl 2-methoxy-1-methyl-ethylamino
Y -CHj 4-methylphenyl 2-methoxy-1-methyl-ethylamino
10 -CH3 4-methylsulfanylphenyl 2-methoxy-1-methyl-ethylamino
11 -CH3 4-methoxyphenyl 1-phenyl-ethylamino

12 -CHs 4.ethoxyphenyl 1-phenyl-ethylamino

13 -CH; 4-fluorophenyl . 1-phenyl-ethylamino

14 -CH; 4-methylphenyl 1-phenyl-ethylamino

15 -CH; 4-methylsulfanylphenyl 1-phenyl-ethylamino

16 -CH3 4-methoxyphenyl isopropylamino

17 -CHz 4-ethoxyphenyl isopropylamino

13 -CH3 4-fluorophenyl isopropylamino

19 -CHs 4-methyiphenyl isopropylamino

20 -CHs 4-methylsuifanylphenyl isopropylamino




19 - CH3 4- net hyl phenyl

I sopropyl am no

20 CH3 4-net hyl sul fanyl phenyl

| sopropylamno 14 21 -CH2CH3 4- et hoxyphenyl

2- hydr oxy-1, 2-di net hyl
2- hydr oxy- 1, 2- di net hyl
2- hydr oxy- 1, 2- di net hyl
2- hydroxy- 1, 2-di net hyl
2- hydr oxy-1, 2-di net hyl

- propyl am no
- propyl am no
- propyl am no
- propyl am no
- propyl am no

22 - CH2CH3 4- et hoxyphenyl
23 - CHZCH3 4-fl uorophenyl
24 - CH2CH3 4- et hyl phenyl
25 -, CH2CH3 4- net hyl sul f anyl phenyl

26 14CI—I2CH3 4- met hoxyphenyl

2- met hoxy-1 -met hyl -ethyl am no 27 -CH2CH3 4- et hoxyphenyl
2- met hoxy- | - met hyl - et hyI am no 28 CH2CH3 4-f1 uorophenyl 2- met hoxy 1
- met hyl - ylam-no 2 CH3 -4-—ret-hy nhe“\é" e m,L hyt—ethyl am no
30 - CH2CHB |4-Xet hyP@@‘P%m | pﬁéHVPUXQ’P}ﬁFé'FFox 1h3’§8 }12 ‘%"@FF;W P8 |- CHp CHB
4- met hoxyphenyl 'T-pgery] - €T hyhap, - -¢ DIPMYRAGRY ylamino
1- phenyl - etlhyl am no 33J - CH3 4-f]| urglgnnhnnv ’cl,%[ynhpnv - of %3 Iiyrg no.-134
- CH2CH3 4- etfByl ph@HyQ?Hﬂ- )hen§+ﬂﬂetombz¢nd1n no %ydlqumsﬁmethyl propylamino
4- et hyl sulfanyfpir phenyt = H o 07=11
I sopr opyl ari % %H@E’CI—B 4- Ae{ g%i% rllyl 2?1 dr E%:‘?—‘Z'&?mé'th 6%?]&3
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-CH2CHS 4- et h\/l sul an\ll n'\nn\/!_i SOpFro nn\ll a no—41 CH(CHR) 2 “br“UA pheny|
2- hydr oxy- 1, 26 m??ﬁkflj pr )pyl4éfﬂ“rﬂi‘f8‘3fpl2f’23’]0-|( CHyBetho -%—&?%F%thwmmo
2- hydroxy- I, 370 TEERYERPT PPY! ABRORpn8H1 - T CHARhdndey! | HRHORBEMino
2- hydr oxy- 1, 2- diinet % %r pyl am n%p §r 2 4 }Im:r p%l
2- hydr oxy- 1, 28di meCHyGJHapr Hpy| é-lﬁunmphﬂmﬁd - Oa&pﬂhmmmqﬂllykﬁthﬂamwophenyl
2- hydr oxy- [Hz2=tin OPY} a0 CCHB3 2 A—nethoxypheny
2- met hoxy-Ij - r?fgt nyl ng% am no4 %‘ f%—@;) -Iél%tﬁ%)?y“ H‘éﬁlyrggﬁﬁiﬂﬁ%’ox -
- met hyl - et hyBam noCHAS:- -l@(ﬂﬁl))ﬂsxﬂfaﬁ)ﬂpmhﬂp nerynethoxy- 1-methyl-ethylamino
2- met hoxy- l—pet hyl - et hyl am : ‘
31 -CH,CH; 4-methoxypheny1 1-phenyl-ethylamino
32 -CH,CH; 4-ethoxyphenyl ~ 1-phenyl-ethylamino
33 -CH;CH; 4-fluorophenyl 1-phenyl-ethylamino
34 -CH,CH; 4-methylphenyl 1-phenyl-ethylamino
35 -CH,CH; 4-methylsuifanylphenyl 1-phenyl-cthylamino
36 -CH,CH; 4-methoxyphenyl isopropylamino
37 -CH,CH; 4-ethoxyphenyl isopropylamino
38 -CH>CHj 4-fluoropheny! isopropylamino
39 -CH;CH; 4-methylphenyl isopropylamine
40 -CH,CH; 4-methylsulfanylphenyl isopropylamino
41 -CH(CHa,), 4-methoxyphenyl 2-hydroxy-1,2-dimethyl-propylamino
42 -CH(CHas), 4-ethoxyphenyl 2-hydroxy-1,2-dimethyl-propylamino
43 -CH(CH;), 4-fluorophenyl 2-hydroxy-1,2-dimethyl-propylamino
44 -CH(CHj;), 4-methylphenyl 2-hydroxy-1,2-dimethyl-propylamino
45 -CH(CH3); { 4-methylsulfanylphenyl | 2-hydroxy-1,2-dimethyl-propylamino
46 -CH(CHj); 4-methoxypheny! 2-methoxy-1-methyi-ethylamino
47 | -CH(CHa), 4-ethoxyphenyl 2-methoxy-1-methyl-ethylamino
48 ~CH(CHs), 4-fluorophenyl 2-methoxy-1-methyl-ethylamino
49 -CH(CHa): 4-methylphenyl 2-methoxy-1-methyl-ethylamino
50 | -CH(CHs); | 4-methylsulfanylphenyl 2-methoxy-1-methyl-ethylamino




49 -CH(CH3) 2 4-net hyl phenyl
2- met hoxy- | - met hyl
-et hyl am no

4- met hyl sul f anyl phenyl
4- met hoxyphenyl 1-phenyl

2- met hoxy- | - met hyl

- et hyl am no

50 CH(CH3) 2
-ethylamno 15 51 -CH(CH3) 2
52 -CH(CH3) 2 4-et hoxyphenyl

54

1- phenyl -ethylam no 53 -CH(CH3)2 4-fl uorophenyl 1-phenyl - ethylanino
-CH(CH3) 2 4- et hyl phenyl 1-phenyl-ethylamno 55 -CH(CH3)2"
4- et hyl sul f anyl phenyl 1-phenyl -ethyl anjgsno 56 - CH(CH3) 2 4- nethoxyphenyl

i sopropyl am no
4-f| uor ophenyl

57 -CH(CH3)2 4-
I sopropyl am no

et hoxyphenyl
59 - CH(CH3) 2 4-net hyl phenyl

i sopropyl am no

58 - CH(CH3) 2
I sopr opyl am no

60 - CH(CH3) 2 4 nethylsulfanylphenyl |sopropylan1no 61 - (CHZ)ZCHS
il el RN BT
PRSI e T i i il TS ﬂ?‘fﬁf@%ﬁ’r‘yﬁf oPy) am 23‘1’3&2’1“”’%@%
j—ﬂitﬂ%lgnf?é%y_ ﬁgﬁ§:3%-;ydr6§@m@@%mﬁrnethyl”bFéﬁ?ﬁﬁﬁFﬁﬁwﬁ@@ (CH2) 2CH3
s, ) s ORI i K
2- met hoxy- 1- Gt 1y-ICH{CHy)Iz a Tﬂﬂmthbﬁgllfa(l)dlﬂ@)lﬁﬂ-ﬁ 4- néfph?mf[biq@ﬂﬂm
2ot nowy- |- A6t IYISBE Y i ng P PIPERD 2l - e KRR+~
1-pheny|-ethy7a11mgﬂiﬁgh(C}Qyﬂaﬁ&gﬁmg@hoxyphenyl lisghrepdmiad hyl am np 73
- (CH2) 2CH3 |4-f - boroph AQrereh e fPH°\°PHQ 4-wet-hyl phenyl
1-phenyl - et hy¥ a 'ﬁ%ﬂCHQZ-_%;E?gﬂﬁgﬁﬁggtiﬁQ sul f anyigHe
1(2£E?gEH3 Zg%?hoxvoﬁﬂﬁvl fgbo?b %gggﬁgno yp??gﬁ&ﬁg%ﬁ@ﬂ 3g}ggh ;I
i sopropyl afm 6® | -CH(CH;); | 4-methylsulfanylphenyl isopropylamino

61 | -(CHz),CH, 4-methoxyphenyl 2-hydroxy-1,2-dimethyl-propylamino

62 | -(CHz);CHs 4-ethoxyphenyl 2-hydroxy-1,2-dimethyl-propylamino

63 | -(CH2)»CHj 4-fluorophenyl 2-hydroxy-1,2-dimethyl-propylamino

64 | -(CH2).CH; 4-methylphenyl 2-hydroxy-1,2-dimethyl-propylamino

65 | -(CH;%CH; | 4-methylsulfanylphenyl ! 2-hydroxy-1,2-dimethyl-propylamino

66 -(CHz2),CHj3 4-methoxyphenyl 2-methoxy-1-methyl-ethylamino

67 | -(CH2).CHs 4-gthoxyphenyl 2-methoxy-1-methyl-ethylamino

63 | -(CH,).CH; 4-fluorophenyl 2-methoxy-1-methyl-ethylamino

69 ;| -(CH3):,CHj 4-methylphenyl 2-methoxy-1-methyl-ethylamino

70 -(CH2),CH; | 4-methylsulfanylphenyl 2-methoxy-1-methyl-ethylamino

71 -(CHa2).CHj3 4-methoxyphenyl 1-phenyl-ethylamino

72 | -(CHy)»CHj 4-ethoxyphenyl 1-phenyl-ethylamino

73 | -(CHy)CH; 4-fluorophenyl 1-phenyl-ethylamino

74 | -(CH3).CHj 4-methylphenyl 1-phenyl-ethylamino

75 | -(CHz):CH; | 4-methylsulfanylphenyl 1-phenyl-ethylamino

76 | -(CHy).CH; 4-methoxyphenyl isopropylamino

77 | -(CHz),CHj; 4-ethoxyphenyl isopropylamino

78 | -(CH2)CH; 4-fluorophenyl isopropylamino

79 | -(CHz)»CH3 4-methylphenyl isopropylamino

80 | -(CH2),;CH; | 4~methylsulfanylphenyl isopropylamino




- (CH2) 2CH3 4- et hyl phenyl
4- met hyl sul f anyl phenyl
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2- hydr oxy- 1, 2- di net hyl
2- hydroxy- 1, 2-di net hyl
2- hydr oxy-1, 2-di net hyl
2- met hoxy- 1 - met hyl -
2- met hoxy- I-nethyl

I sopr opyl am no
| sopropylamno 16 81
- propyl am no
- propyl anno
- propyl am no
- propyl am no
- propyl am no
et hyl am no
ethylan1no

- (CH2) 2CH3

et hoxyphenyl

- (CH2) 3CH3 4- net hoxyphenyl

- (CH2) 3CH3 4-

- (CH2) 3CH3 4-fl uorophenyl

- (CH2) 3CH3 4- net hyl phenyl

5 5(CH2) 3CH3 4- net hyl sul fanyl phenyl

- (CH2) 3CH3 4- et hoxyphenyl
-(CHZ) 3CH3 4- et hoxyphenyl
(CH2)3C}B 4-f|uoropheny|

2- met hoxy- | —aetiy—eth i} G A=retfyt
2- met hoxy- 1- et | féggﬁ§¥a1noﬁ19%my?%¥ﬁ§% 2ﬂyﬁ8¥%§%zﬁnﬁgﬂ§wﬂﬁhnno
2- met hoxy- If- et “Ytﬁl%g am n04~e@&x&)ﬁéﬂp|2) 3CH3 haro®yt-haxdupaByIydropylamino
1- pheny| - etlbyl aji ng_02_-( H2) 30H3 MWWJ 93
-(CH2)3CH3 433I1063%ﬁéﬁﬁl 1- phdtptopkansily | anj #18Y oxy-1.EHD§IAmoyIaREt || phenyl
1-pheny! - etftrglran i 98y = | CH2y S edTET Y] Sl 4800t BRERshyToropy]
1- phenyl - et h&%a ﬂ%&ﬂ%%ﬁ_ CH2) 53¢ :T%”pherrethox)mheﬁgsy ?soor&%&%ﬁ%mﬂmﬂ 7
- (CH2) 3CH3 |4 88t horyH €T |4anq:1hyi$1§vﬁamyiphmyl QB-hyf{rﬁ}jﬂ-)Q(dﬂﬁethylfﬂrW@pm
I sopr opyl anpeo—-99-—(CH2)- ret-Ryt-phen & 00— 2)3CH3
4-nethy|su|f§ﬁy ﬁﬁgﬁQ1 333pr36??%ﬂ$?%¢ﬁﬂ co@ﬁ%ﬁﬁ@@ygﬂ}gﬁiﬁ%ﬂﬁpre EHtegory
| of the pregen ;0N CameMd6xyphé&sPpar ed ByméexPI-aRegliERylgininaNn
Exanple 1 helow.as outlined in Scheme’| Sch z ~N H
L. a 88 (CH:CH; 4-fluorophenyl 2-methoxy-1-methyl-ethylamino

89 | -(CHp);CHj 4-methylphenyl 2-methoxy-1-methyl-ethylamino

90 | -(CHy);CH; | 4-methylsulfanylphenyl 2-methoxy-1-methyl-ethylamino

91 | -(CHz)3CH3 4-methoxyphenyl 1-phenyl-ethylamino

92 | -(CHz);CH; 4-ethoxyphenyl 1-phenyl-ethylamino

93 | -(CHp):CH; 4-fluorophenyl 1-phenyl-ethylamino

94 | -(CHz)sCHs 4-methylphenyl 1-phenyl-ethylamino

95 | -(CH2:CH3 | 4-methylsulfanylphenyl 1-phenyl-ethylamino

9% | -(CH»);CH, 4-methoxyphenyl isopropylamino

97 | ~(CH2);CH3 4-ethoxyphenyl isopropylamino

98 | -(CH,):CHj; 4-fluorophenyl isopropylamino

99 | -(CH):CHs 4-methylphenyl isopropylamino

100 | -(CHy):CHs | 4-methylsulfanylphenyl isopropylamino

The compounds which comprise Category I of the present invention can be

prepared by the procedure given in Example 1 below as outlined in Scheme L.




uct F Reagents and conditions: (a) NaHCO3, EtOH, THF, 65 C 10 hr. CH3 HC
j 1 HB3CNH ANCH3 OHN"N / HHC N+ 1-13C NH2 b NH OH -Boot F CH3 H3C
-- F H3GC-7 NHBoc 2 OH Reagents and conditions: (b) DI PEA, NwP; 130 C 18

hr. CH3 CH3 H3Q\ " HBC H3GY NH HBCNH IOHINCH I~ SHN Hc FF 2 3
Reagents and conditions: (c) i) TBMSTFA, TEA, dichl oroethane; 10C to rt,
1.5 hr; ii) CH3CH2NCG, 50 C, 18 hr; iiigy MO/ H20 (quench); 5 C. 18

EXAMPLE 1 1- (4-Fl uorohenyl
-1-{2-[(1S) - 2- hydroxy- 1, 2-di met hyl - propyl am no] -
pyrimdin-4-yl}-3-ethyl-urea (3)
(S) -(ZaHydroxy- 1, 2-di net hyl - pr opyl )-%acﬁebnz%er? c acid tert-butyl ester, which
is use

cl

NJ\\N
(-

) NH,

C
N/“l\*N N —t

LA

F
1

Reagents and conditions: (2) NaHCO,, BtOH, THF; 65 °C 10 hr.

CH,
cl HC, =
N™ N OH
u H & | oN
/ -~ HC B l\/L
3 b _H
+ H,C NH, —— Sy
CH
—BocT
b CHj
1 H;C z F
H;C NHBoc 2
OH

Reagents and conditions: (b) DIPEA, NMP; 130 °C 18 hr,

CH; CHy
HiC, = HC_ =
mcﬁ Haclf\m
o OH
N N NTSN BT S

2 3
Reagents and conditions: (c) {) TBMSTFA, TEA, dichloroethane; 10 °C to t, 1.5 hr;
i) CH,CH,NCO; 50 °C, 18 hr; iii) MeOH/ELO (quench); 5 °C.




in step 2 of the present exanple and which conprises the R2 unit of the
final analog, can be prepared using the nethod of Konno et. al., Chem
Pharm Bull. (1997), 45, 185, incorporated herein by reference.
Preparation of (2-chloro-pyrimdin-4-yl)-(4-fluoro-phenyl)-amine (2): To a
solution of 2,4-dichloropyrimdine (260 g, 1.75 nol) in THE (780 nL) and
EtOH (3100 nlL) is added NaHCO3 (244 g, 42.91 nol). To the slurry which
results is added 4- fluoroaniline (162 g, 1.46 nol) in one portion and the
resulting mxture allowed to warm to 65 C and held at this tenperature for
10 hours. The reaction if not conpleted in a single day can be cool ed over
ni ght. Re-heating the next day to 78§§ﬁwﬁt an additional 10 hours is

usual ly sufficient for conpletion o e reaction. The reaction solution is
di | uted with Et QAcl-(44F1borbpheapighlwad bt 2viaytitoxwd2elimé¢tBybprapsilmindlhe conbi ned

aqueous |ayers are extracted w.th,Et e conbi ned organic |ayers
- SRR e gl | -

are dried over MSO4 and filt e is washed wth acetone
(2 x 1L) then with 5% MOH acetone (2 x 500 nL). The filtrate is

concentrated until i ck s s obt ai ca.. 1 L volupe), hexane
(o Ee ) " P adon R ot ety Loara o oslh it -ty GF BHRBLHES The
thick slurryy 'st%p %Hh%fe?&t %nfp'le' énﬁ%ﬂl&rbomﬁﬁ&@ﬁﬁ Riyhh ohﬁ%@i‘ﬂ@i aﬁgl a0 m),

and dried (20 , roomtenperature) t ford 99.4 8 §79 yleld) of
t he desired beprapaige using thg metiod of Kotrjocer. all—CM?RP(i@@!)BWIz(l }3% 8.06 (d,

(Esr) iz J0ppoiihefhy&Rhenel o (M 20, 004 (4, 0= B0 A AR

S-3-[4-(4-fluoro-phenyl am no) - pyrlnldin 2-yl am no] - 2- met hyl - but an- 2- ol
oxal ate salt (2);, A solu

R e s oxy- 1 PR Gry o Blsrrimidin e uomepheny i 20 Tk e ( 155. 6

g, 766 mmol kolutor#H2- &c]ﬂ%@yﬂhﬂhﬂeﬂ@@@dﬁxﬂbﬂ&n TeRV 30 ANPHdEOFE3 86 ut i on of
over 10 - 15  m nutes or

trifluoroacetic aci 350 nm) in CH

st e ¢ he FIads e NERGRs G S0) BAD. Tha®Cuslriihgepds 5 BRed sol uti on of
19 the deprRbRehiftk @B P& .465msl inr Jn@%oﬁlfon%ﬁ’cptﬁb Fe%ﬁiﬁﬁé Al affwatd Wak:anal 15
m nut es and concentrated to yield an oil is treated with tol uene

(500 ni) andp 2 Ccanddeidat ém@@npqrmom@urﬁeﬂbp éea@eqnnén@&pmplé@dﬁm ward. The
d i f
Crude, am ol B o TR PYLRRE el o

m.) is thenladdeslis ufmllyRufficeol fot complétmn abithe deat@onc Hithe rexction Solutlon is

pyri m di n- 4d%i1ilt}ad 'Sv%hk d’& Gl V\)asheH] it vxgajf %3 )% % Lg T4egc70mrgn%ed)aq1?erc])(ljls the

reaction is
layers are extracted with EtOAc (3 L). The combined organic layers are dried over

MgSOs and filtered. The filter cake is washed with acetone (2 x 1 L) then with 5%
MeOH/acetone (2 x 500 mL). The filtrate is concenirated until a thick shurry is obtained.
(ca. 1 L volume), hexane (3.5 L) is added and the solution cooled to about 4 °C for 16
hours. The thick slurry is collected by filiration, washed with hexane (2 x 500 mL), and
dried (20 mmHg, room temperature) to afford 99.43 g (79.3% yield) of the desired
product as a white solid. "H NMR (300 MHz, CD;0D) § 8.06 (d, J = 6.0 Hz, 1H), 7.59
(i, 2H), 7.11 (m, 2H), 6.64 (d, J= 6.0 Hz, 1H); MS (ESL) m/z 224 (M-+1).

Preparation of S-3-[4-(4-fluoro-phenylamino)}-pyrimidin-2-ylamino]-2-methyl-
butan-2-ol oxalate salt (2): A solution of (S)-(2-Hydroxy-1,2-dimethyl-propyl)-carbamic
acid tert-butyl ester (155.6 g, 766 mmol) in CH;Cl; (350 mL) is added to a room
temperature solution of trifluoroacetic acid (1350 mL) in CH;Cl; (1 L) over 10— 15

minutes or as fast as the gas evolution will allow. The resulting pale brown solution of




warnmed to 130 C for 18 hours, followed by an additional 18 hours at 135 T.
After cooling to roomtenperature, the reaction solution is diluted with
EtOAc (2.5 L) and washed with water (3 x 1 L). The conbi ned aqueous | ayers
are extracted with EtOAc (1 x 1 L) and this is conbined with the other
organic |l ayers. The conbi ned organic |layers are washed with saturated
aqueous Nad (1 x 1 L) and filtered thrgugh a 1.2 Kg plug of SiQ2 ina 3L
fritted filter. The plug is eluted with 4 L of each of the follow ng
solutions of acetone/EtQAc: 1:19, 1:9, 1:4, 1:1, and 100% acetone. Any
fractions containing relatively pure final product are conbined. Thin

| ayer chro to ra O . (5% ceton [ Et OAc S, .us to

det erm ne Fﬁ?éiﬂlgﬂ ispgre ﬁtr{g?ilg eFflmrf’ ﬁ%a‘#hﬂhonﬁlqg% H0EE 2% he “combi ned
L ractions arc@uc@ﬁifhﬁ:@irtb KRIE dinvhidciy Gedted Pitlomleee 00 ad)yyind feadoecanahtemhu chis
issolved in Et20 (650 nl) and stirred omte ure. 1 hour
the preci pi PECeURRRefrTs bigcagsd B‘@Va‘?qe ?ﬁ?%ﬁg &ﬁg ftjliof‘}’étzgg‘ i’]r eat ed
with a sol U% amﬁielpefa@éﬂlmr@gdsfénw%a%phagkmsagwmgzﬁ@ig nL) over several
m nut es. solid mass particulates after stirring for _approximately

1.5 hour an@usmomféﬁthsdammeéf&ﬂflllﬂe)tleal%?ddeﬂ|’tf?ﬁtlsi s9hption & adfedbZFhies®. 7 g (70. 8%
ld) of t | et lid.

YHONR (300 G E el haRY duife GRSl dupolf i Radiotlie! 21 o ST,

Hz, 2H), 6waBnddito 136="COfod18-qure Fllowsd B a afiditipmals 3hokts at 11_34)"0 430 - 3.90 (m

1H), 1.23 1 (M

Plr-?apar ati ogc%qlmgqcf%o?lltwegr%ﬁeﬁ%fefc n{gﬁlgf?ﬁ%_i%ge{%/sc}{rl (E%)/A‘i 2%1621) a%r%gt h§/| .

pr opy| am nolyvaghet inith Giaker 43 ¥ I 1).3Tiet deybingd @quepd)layers are extracted with EtOAc (1

oxal at o aal 1 19 Y aopinctbb it pier i Wi DEFRERES SEoait YRS (1 oat ed

with triethyl.aging id3dmilied hulfs NBEEY ot Lya% Hiltede@ RAREE AL, @Kﬁ ange,f

di ssol ved, the solution is cool ed to about Cin an ice

bi st ri met hy B¥hliye 3 LefiiftedBiesathe ping ueehr(teﬂwﬂg‘l L of gagh gpihy fqﬂLOWHI*Eewh@la%f ully
added in 109%a%et%9e/]13&“14]q‘1'%519?1?1510'%&110‘8 Liohdiears) atkioRQ¥RQIAG: | S

acconpani ed ut| on to about 10 C~ The ice
bath is rermak&ntelgmw ﬂnlalaaradtutt amomnbxsect;dlﬁmby@dhmmt@m@h (fe@xtion allowed to

(00 i 7 desapy ROAGTRATHEHS mNE] n2REint pRi R e R PtV PO ©

about 18 hOth@&inaI@ﬂ@@c& hBleb&@ﬁb&@ﬂadﬂﬁn@@ﬂﬁdnﬁhﬁrateﬁhﬁvﬁﬂbh‘.IIpmdudea fmangat ed with

toluene (500 nl) and concentrate The concentrate i s cool ed C then
taken up i nMRAST V(hzckgls gyssolved in Eth (650 ml.) and stured at room temperature. erl

hour the precipitate which forms can be filtered off. The filtrate is treated with a solution
of oxalic acid (89.5 g) in acetone (650 mL) over several minutes. A tacky solid mass
particulates after stirring for approximately 1.5 hour and the solid is collected by filtration
to afford 126.7 g (70.8% yield) of the desired product as the oxalate salt as a pale violet
solid. 'HNMR (300 MHz, CDCl:) 8 7.79 (d, J=5.9 Hz, 1H), 7.27 (dd, J=4.8, 9.0 Hz,
2H), 6.98 (t, /= 9.0 Hz, 2H), 5.87 (d, /= 5.9 Hz, 1H), 4.00 - 3.90 (m, 1H), 1.23 (s, 3H),
1.16 (m, 3H), 1.15 (s, 3t); MS (ESI) m/z 291 (M+1).

Preparation of 1-(4-fluoro-phenyl)-1-{2-[(15)-2-hydroxy-1,2-dimethyl-
propylamino]-pyrimidin-4-yl}-3-ethyl-urea (3): §-3-[4-(4-fluoro-phenylamino)-
pyrimidin-z-ylamino]-2-methyl-butan~2—oI oxalate salt, 2, (173.1 g, 456 mmol) in
dichloroethane (2.7 L) is treated with triethylamine (234 mL, 1.68 mole) at room
temperature. Once dissolved, the solution is cooled to about 5 °C in an ice bath and

bistrimethylsilyl trifluoroacetamide (445 g, 1.73 mol) is then carefully added in 100 g




whi ch produces an initial exothermand then water (100 nlL). The solution is
stirred at roomtenperature for 1 hour after which the solvent can be
renoved to afford a crude oily product which is re-dissolved in CHO 2
(1.5L) and stirred for an additional hour. The insoluble material which
forns is renmoved by filtration and the filtrate re-concentrated to a clear
oil which is passed through a magnesol plug (3.7 Kg) eluting with CH2A 2 (8
L), 5% 10% and 20% acetone/ CH2Cl 2, collecting 4 L fractions. Upgraded
(but not pure) fractions by TLC (60% THF/ hexane) are coll ect ed,
concentrated and crystal lized from Et20to give 78.8 g, 47.9% of white
crystals. quors, ar.e ur|f| d on Si 02 eluin wth.a

THF/ hexane (j‘ rrﬁ‘):’ %‘%mﬂ‘r S sl EPSWdﬁﬁﬁ‘ECS]&P%W h&fﬁv‘% 0281& tional
18.7 g for golufdrab abdut 9T °(5 ’I]he 16t 9fm v bhde WicaddiioR id @imphSedanihtict €

crystal. [a]D25 = +3.5 = 0.43, CH20 2) ' H NVR (300 0@3 8 9.75
(br s 1H) reactiqy allgwedto rgldgmr&lwiquew%uworeﬂ@ Bhl-S AW B81 (g, J= 5.9
Hz, 3. QRcibte %59411@ 7.53-1880) 15 th%nﬁ@ded(aﬂdl thé 'fgacuén 1§4vai‘mejd t8 30 (’@‘forlz H. M

(ESI) n12 362 (Mr1); HRVS m'z calcd for C33H25 2 (M) 3 1992, found

362. 1987. 1a‘Qoq.Lt R&h(m_r)s( ﬁlpqqéhmgchgn is complete, the solution 18 treated with toluenc (500
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:2’>||:|)|) : %/B 5(2E-S | ﬂgd?ﬂ& v&(hgﬂél 1Q}d)dlss&;1v3%m((g{gl\%:(rl1 .56) éndHtire By an BddHBonk! houd =The. 3 HZ

; z

{2-1(1S)-2- H?é?l%‘ﬁ wareﬂﬁéwnﬁ @Em}Séﬁ"ﬁl‘H’Gf gﬁ W#wramthe filiyate reconaspifalefti@a: 1
NVR (300 7.63
(d, S e g/HE Hglegfi&i-ﬂle%)mlﬁs gpags%d Q}ng@ a n‘]agﬁgsoﬁpzl}zg 3. 71]?%) elutﬁmg@@iﬂi @Hz(ﬁz (8 I_;zbl 1)
6.04 (d, J 5%,10%.6nd20% ac@ppe/ CH, Gl collepfing 4 {rfactipps, g@de&t @ut lmtr,purela 53 -
gH)Z 6 ﬁ/g] (ES ?ctﬁé{xgg%'g%(} }'ﬁfh:élgane)(a% cdh'ectgd,(éoﬁntrgtg& and]crfsall dod fedm -3 HZ,
1- (4- Met hoxgpbenyivy 78.8 £247.9% 8 wRitdwrelstdx. y i, rRetbdrigtibng Iamrxm;iﬁbchm IO -

pyri mdin-4 3- 58(br s, 1H),
DY e 2kt i MRS R a i B el ooy Ro i LG O 1 by
(5 651(2 d, J—acﬁht%élllﬂzwn?-é‘!fog % Atféiall%z 31)? Seg, A:’Xa EB?]%/O LII:]rg nﬁ@eri(al"ﬁs a&bﬁlte chys®B - 1.26
m V4 t oxy e
S oo hox P mUBRYE SOy E b BN G4 D) 5575 (o 180, Th8 (0.7
= 5.9 Hz, 111), 7.25 — 7.10 (m, 41), 5.51(d, J= 5.9 Hz, 1H), 3.93 (brs, 1H), 3.49—3.40
(m, 2H), 1.34 - 1.27 (m, 12H); MS (ESI) m/z 362 (M-+1); HRMS m/z calcd for
C15HasFN0, (MH) 362.1992, found 362.1987.

1-(4-Methoxy-phenyl)-1-{2-[(1S5)-2-methoxy-1-methyl-ethylamino]-pyrimidin-4-
y1}-3-butyl-urea: "H NMR (300 Mz, CDCL) § 9.93 (m, 1H), 7.87 (d, /= 5.8 Hz, 1H),
7.13 (d, J= 8.8 Hz, 2H), 6.99 (d, J= 8.8 Hz, 2H), 5.51 (d, /= 6.2 Hz, 1H), 5.32 (br s,
1H), 4.22 - 3.98 (in, 1), 3.86 (s, 3H), 3.48 (br d, J= 4.8 Hz, 1H), 3.43 —3.32 (m, 1H),
3.41 (5, 3H), 3.21 ~ 3.06 (m, 1H), 1.68 ~ 1.53 (m, 2H), 1.52 — 1.36 (m, 2H), 1.31 (4, J=
6.6 Hz, 3H), 0.98 (t, /= 7.3 Hz, 3H); MS (ESI) m/z 388 (M+1).

1-(4-Methoxy-phenyl)-1- {2-[(15)-2-methoxy-1-methylethylamino]-pyrimidin-4-
yl}-3-cthyl-urea: 'H NMR (300 MHz, CDCl;) 8 9.93 (br d, J= 7.3 Hz, 1H), 8.56 (brs,
1H), 7.63 (d, J= 7.3 Hz, 1H), 7.15 (4, /= 8.8 Hz, 2H), 7.03 {d, J= 8.8 Hz, 2H), 6.04 (d, J




3-ethyl-urea: "H NWR (300 MHz, CDCI3) 6 9.89 (br s, IH, 7.88 (d, J=5.9
IH), 7.14 (d, J= 9.0 Hz, 1H), 7.14 ( d, J= 8.9 Hz, 2H), 7.00 (d, J=
9.0 Hz, 2H), 5.56 (d, J= 5.9 Hz, 1H), 5.50 (br s, 1H), 4.10 (q, J= 6.9 Hz,
3H), 3.51 (d, J=4.8 Hz, 2H), 3.44 (s, 5H), 1.47 (t, J=6.9 Hz, 3H), 1.35
(d, J= 6.8 Hz, 3H), 129(t J=7.3 Hz, 3H); M5 (ESI) mz 374 (Ml).
1-
p
7.

(4- Met hyl - suI fanyl phenyl )-1- {2- [(18) 542- met hoxy- 1- met hyl et hyl anri no] -
yrimdin-4-yl}-3-ethyl-urea: "H NWR (300 MHz, CDCI3) S 9.90 (br s, 1H),
87 (d, J= 5.8 Hz, 1H), 7.34 (d, J= 8.4 Hz, 2H), 7.14 (d, J= 8.4 Hz, 2H),
5.49 (d, J= 5.8 Hz,1H), 5.38 brsl,410 brsl,349-327(m

17 Nt hoxy: GRERY ) %%Qz}*oizfﬁw%yfg%{ bart sl S R a1

NVR (300 'VHZ(d %@bz ﬁ{ﬂ@zi@ jbﬁ 35Hz QHD 1MS7$:_].E&T);(1/636@@/I51)9 Hz, 1H), 7.15 (0I
J= 9.0 Hz, 2H), 7.00 (d, J= . J= 5.9 Hz, 1H), 5.03 (br
s, 1H), 4.05 - 3.98 (m 1H), 387(s 3H) 345(dq, J=5.3 Hz, 7.3 Hz,

1) 132 (0 9718 Sudloryfilthy 1 28 1) 2 0oty B2 merBifhiop e ) 12 330
1- (4- Met hoxpypmétiy#yyl}t3-6@y-aepr "By MRABHOMBLze CRCY) 7948 (irgs, B, géﬁﬁdapfﬁ ur ea:

11y, 75 (@ BL I P Bt G T R B oy Ror om0 1 Ey

lH), 5. 03 - 387982, 461 3.4H) 3.48 (@D 21.3B8- 996(m;1221l)i)M83E$7n1(253743]v1)+,1)1 33 (d, J=
6.4 Hz, 6H), 1.29 (d, J= 6.6 Hz, 6H); M5 (ESI) mz 344 (Mtl). Further
non-limting exanples of conpounds according to Category | of the present

i nvention incl ude.4-Ethoxyphenyl)-1- {2 f(18)-2- methoxy—l methylethylammo]- yrimidin-4-yl}-
1- (4- Met hoxyphenyl’) - 1- )ép Y) nmet hox - et hyl arr?ng%}z %\gl m di n- 4-

yl }-3- met hyi3- mmreal-HM§M%%ﬁ&mly) 989{@!{(1 §)882(—dn’éTﬁ8

(el - ety o BYfl iy da,. in%9%zpmpyloo!eaeﬁ¢9bﬁﬁzﬁ?ts%@wpmnyl) 1-
{2[(18)--nethoxy1rreh|- yl am noJ - pyri ni i di n-4-

y 3-i so- psd, 1H),ea50 (br s, 1H), 410(q,J 6.9 Hz, 3H), 3.51 (d, J= 4.8 Hz, 2H), 3.44 (s,

1

I}-
- (4-Met hoxyphieny d --§ §1, SAB! PBY {ATLY RYSH! Lot 4 3 183; 479 M cesp

m/z 374 (M+1).

1-(4-Methyl-sulfanylpheny1)-1-{2-[(15)-2-methoxy-1-methylethylamino]-
pyrimidin-4-yl}-3-ethyl-urea: 'H NMR (300 MHz, CDCls) § 9.90 (br s, 1H), 7.87 (d,J =
5.8 Hz, 1H), 7.34 (d, J = 8.4 Hz, 2H), 7.14 (d, J= 8.4 Hz, 2H), 5.49 (4, J= 5.8 Hz, 1H),
5.38 (br s, 1H), 4.10 (br s, TH), 3.49 — 3.27 (m, 7H), 2.52 (s, 3H), 1.33 — 1.19 (m, 6H);
MS (ESI) m/z 376 (M+1). '

1-(4-Methoxy-phenyl)-1-(2-isopropylamino-pyrimidin-4-yl)-3-ethyl-urea: 'H
NMR (300 MHz, CDCl3) § 10.10 (br s, 1H), 7.87 (d, /= 5.9 Hz, 1H), 7.15 (d, /= 9.0 Hz,
2H), 7.00 (d, /= 9.0 Hz, 2H), 5.48 (d, /= 5.9 Hz, 1H), 5.03 (br s, 1H), 4.05 —3.98 (m,
1H), 3.87 (s, 3H), 3.45 (dq, J=5.3 Hz, 7.3 Hz, 1H), 1.32 (d, /= 6.6 Hz, 6H), 1.28 (1, /=
7.3 Hz, 3H); MS (ESI) m/z 330 (M+1).

1-(4-Methoxy-phenyl)-1-(2-isopropylamino-~pyrimidin-4-yl)-3-isopropyl-urea: 'H
NMR (300 MHz, CDCL) § 9.97 (d, /= 7.0 Hz, 11), 7.86 (d, /= 6.0 Hz, 1H), 7.15 (d, /=
8.8 Hz, 2H), 7.00 {(d, J= 8.8 Hz, 2H), 5.46 (d, /= 5.9 Hz, 1H), 5.03 —4.92 (m, 1H), 4.18




urea;

1- (4- Met hoxyphenyl ) - 1- (2-i sopropyl am no- pyri m di n-4-yl) - 3-propyl - ur ea;
1- (4- Met hoxyphenyl ) -1-(2-i sopropyl am no- pyrl m di n-4-yl)-3-iso-propyl - urea;
1- (4- Met hoxyphenyl ) - 1- { 2- [(| S) 2- hydr oxy- 1, 2- di net hyl - pr opyl am no] -
pyri m di n-4-yl}-3-nethy-urea
1- (4- Met hoxyphenyl ) - 1-{2-
| -

[(18) 2- hydrox% 1, 2-di net hyl - pr opyl am no]
pyrimdin-4-yl}-3-ethyl-urea; 1-(4-Mthoxyphenyl)-1-

{2-1(1S)-2- hydroxy-1, 2-di met hyl - propyl amhi o] -

pyri m di n-4- yI} 3- propyl urea; 1-(4- NEthoxyphenyI) 1-{2-[(

1S) - 2- hyd th 3: ;

104 Vet oy P P s, P 195 QL hn Bt By s aari S -5

met hyl - urea;, . 344ﬁ

1- (4- Met hoxyphenyl ) -

- urea;

Il- ( ﬂ'r e'vgt hgéyphen%r)che}nénzﬁlhﬁiﬁgéiﬂﬁpﬁ&%@_(YAIﬁ;ﬁ)tuHcYSJ R0 B 10tk hFi Seifle Y1 } - 3- propy

1-(4- :\/Et hox yppseryveation{i@dslgdel S) - 1- phenyl - et hyl am no] - pyri m di n-4-yl } - 3-i so-
ropyl - urea;

g- ( BYFI uor opheny F4-Mefboxynhpegl)-b-{gI{ R gmethoxs ﬁ}w eﬁl%ammo n%li/drnil ¥ di n- 4- yl

3-net hyl -urea; 1- ()4}-—5111[1@{3@.}&{’5@;’1W ) - 1-

El( éISUZJr gpgwoxﬁl Methrg%tqunen};l)eﬁ QX [ag‘} ng‘]etlp Xr | —rpne y. -et4ny¥an‘lln0]-pyﬁ l -urea,

(

[ (1S) - 2- met hoxy- 1ﬁ}a_§jﬂ,ydpypgllgyl am no] -pyrimdin-4-yl}- 3-iso-propyl-urea;
(4- Fl uorophenyl )- I-(2-1s0p ropgl am no-pyrimdi n-4-yl)- -rrethyl urea
(
(

1'-{2- [ (1S)-1-phenyl -et hyl am no] - pyri m di n-4-yl }-3-et hyl

4- Fl uor ophenyl X4—Me(1@m§19@rlbb;{ S hEmsihoryml areiyd-cffylamugimyppidifea;
4- Fl uor ophenyl ) - 1- 3{1}2-3-15%%961%@3(&&{“ no- pyri mdin-4-yl)-3-iso-propyl - urea;

1-(4-Methoxyphenyl)- 1-(2-isopropylamino-pyrimidin-4-y1)-3-methyl-

}_
{2-
1-
{2-
1-
1-
1-

urea;
1-(4-Methoxyphenyl)-1-(2-isopropylamino-pyrimidin-4-y1)-3-propyl-urea;
1-(4-Methoxyphenyl)-1-(2-isopropylamino-pyrimidin-4-yl)-3-iso-propyl-
urea;
1-(4-Methoxyphenyl)-1-{2-[(15)-2-kydroxy-1,2-dimethyl-propylamino]-
pyrimidin-4-yl}-3-methy-urea;
1-(4-Methoxyphenyl)-1-{2-[(15)-2-hydroxy-1,2-dimethyl-propylamino]-
- pyrimidin-4-yl}-3-ethyl-urea;
1-(4-Methoxyphenyl)-1-{2-[(15)-2-hydroxy-1,2-dimethyl-propylamino}-
pyrimidin-4-yl}-3-propyl-urea;
1-(4-Methoxyphenyl)-1- {2-[(15)-2-hydroxy-1,2-dimethyl-propylamino]-
pyrimidin-4-yl}-3~-iso-propyl-urea;
1-(4-Methoxyphenyl)-1-{2-[(15)-1-phenyl-ethylamino]-pyrimidin-4-y1}-3-
methyl-urea;
1-(4-Methoxyphenyl)-1-{2-[(15)-1-phenyl-ethylamino]-pyrimidin-4-y1}-3-ethyl-
vrea;
1-(4-Msthoxyphenyl)-1-{2-[(15)-1-phenyl-ethylamino]-pyrimidin-4-yl}-3-propyl-

urea;




1- (4- Fl uor ophenyl ) -1-{2-[(18)-2- hydroxy- 1, 2-di net hyl - propyl am no] - pyri m di n
- 4-yl)-3-nmethy-urea;

1- (4- Fl uorophenyl)-1-{2-[ (1S) - 2- hydr oxy- 1, 2- di net hyl - propyl am no] - pyri m di n
- 4-yl}-3-ethyl-urea;

1- (4- Fl uor ophenyl ) - 1-{2- [(LS‘)-2-hydroxy-1 2-di net hyl - propyl am no] - pyri m di
n- 4-yl }-3-propyl -urea;

1- (4- Fl uor ophenyl) - 1-{2-[(19) - 2- hydroxy 1 2- di met hyl - propyl am no] - pyri m di n
- 4-yl}-3-iso-propyl-urea;

1- (4- Fl uor ophenyl )-1-{2-[(18)-1- phenyl - et hyl am no] - pyri m di n- 4-yl } - 3- net hyl
- urea;

1- (4- Fl uor opheny )(4 &de{‘]?xmhf%‘jl) k- {%ngﬁ%/ "Plé?nﬁwth larmn]O] B}{;FPlrcrl%nd XI}ZP (17} 3-et hyl -

ur ea; propyl-urea;
1- (4- Fl uor ophenyl ) -

- urea: and 1-{(4- Fluorop£eny§) 32 [?lh..s nzyrnetg -f—x%g?hnlo (ltﬁ)ﬁx N gjlmrhnﬁmyli }rl} 3-propyl

1- (4- Fl uor ophenyl) - l.jgﬁﬁ&ﬂégal phenyl - ethylanlno] pyrim din-4-yl}-3- i so-
propyl -urea. 24 The co unds which conprise the second aspect of Category

| of the presentl{hibarp YBﬂeﬁhKbﬁﬁ@md%mqghﬁﬁﬁwkﬁ@éaankmnmn¢n-ﬁﬂ%
aryl)-(2-substitut, d:¥%£ E?én 4-yl)-N -substituted alkyl-ureas having the
formula: R2 N~N H, N R wherein R units are substituted ClL-C4 |inear
or branched aIkyL{¢Fbmx$hmwbﬂﬁﬁl@kﬁﬁph@hwn¢1nﬁﬁwbﬂhﬂﬂ@ma}Ewﬁ@ﬂmﬁ%ﬂ}here|n
below in Table H TA NF RZ 101 - CH2CH 4- net hoxyphenyl

2- hydr oxy- 1, 2- di met h ”%P%%W %ﬁQno 102 - CH2OH 4- et hoxypheny!

2- hydr oxy- 1, 2- di met hyj- @mlﬁcwﬂ»mnymm -(2-150Brop iR Dot pdrrifdidindophBmethyl-urea;
2- hydr oxy- 1, 2-di pet hyl - pr opyl am . n

1-(4-Fluoropheny 1-(2—1sopropylam1no—pymmdm-4-yl) 3-propyl-urca;
1-(4-Fluorophenyl)-1-(2-isopropylamino-pyrimidin-4-y1)-3-iso-propyl-
urea;

1-(4-Fluorophenyl)-1-{2-[(18)-2-hydroxy-1,2-dimethyl-propylamino]-pyrimidin-
4-y1}-3-methy-vrea; '

1-(4-Fluorophenyl)-1-{2-[(15)-2-hydroxy-1,2-dimethyl-propylamino]-pyrimidin-
4-yl1}-3-ethyl-urea;

1-(4-Fluorophenyl)-1-{2-[(18)-2-hydroxy-1,2-dimethyl-propylamino]-pyrinidin-
4-yl}-3-propyl-urea;

1-(4-Fluorophenyl)-1-{2-[(1S)-2-hydroxy-1,2-dimethyl-propylamino]-pyrimidin-
4-yl}-3-iso-propyl-urea;

1-(4-Fluorophenyl)-1-{2-[(18)-1-phenyl-ethylamino]-pyrimidin-4-yl} -3-methyl-
urea;

1-(4-Fluorophenyl)-1-{2-[(15)- 1 -phenyl-ethylamino}-pyrimidin-4-yl}-3-cthyl-

_ urea;

1-(4-Fluorophenyl)-1-{2-[(1S)-1-phenyl-ethylamino]-pyrimidin-4-yl}-3-propyl-
urea; and

1-(4-Fluorophenyl)-1-{2-{(1S)-1-phenyl-ethylamino]-pyrimidin-4-y1}-3-iso-
propyl-urea,




104 - CH2OH 4- et hyl phenyl 2- hydroxy- 1, 2-di net hyl - propyl am no 105 - CH2OH
4- met hyl sul f anyl phenyl 2-hydroxy-1, 2-di net hyl -propylam no 106 - CH2CH

4- met hoxyphenyl 2-nmet hoxy-1-nethyl-ethylam no 107 - CH2OH 4- et hoxyphenyl
2- met hoxy-1-net hyl -ethylam no 108 - CH2CH 4-fl uor ophenyl

2- met hoxy-1-met hyl -ethyl am no 109 - CH2OH 4- net hyl phenyl

2-met hoxy- | -met hyl -ethylamno 110 - CH2fH 4- et hyl sul f anyl phenyl

2- met hoxy-1-nmethyl -ethylam no 111 - CH2COH 4- net hoxyphenyl

| - phenyl -ethylami no 112 - CH2OH 4- et hoxyphenyl 1-phenyl-ethylam no 113
- CH2OH 4-f | uor ophenyl 1 phenyl -et hyl am no 114 - CH2COH 4-nethy|pheny|

1- phenyl - et hyl anj po 15 -CH2 4- et Isulfan nyl 1-phen t hyl am no
116 - CH2OH 4-net B &WP@HV}S WIE‘SSPB’BW%W frgonfpgpec E&%gg&fyl‘t‘%‘ ;i% Sgﬁtyl

| sopr opy| amiR@nticklde NChZOH sﬂbg‘tiuu&r@ﬁm@:wbsmwpmimmmmgsmmOH

4- nethylphenﬁ(a |sopropylan1no 25 120 - CH2COH 4- et hyl sul f anyl phenyl

i sopropyl ani 'T@%‘a@ﬂ%@@ﬂ@nﬁlﬁethoxyphenyl

2- hydr oxy-1, 2-di net hyl - propyl ami no %22 - CH2OCH3 4- et hoxyphenyl

2- hydr oxy- 1, 2- di net hyl - pr opyl am no 23 7 CHOCH3 4-f | uor ophenyl

2- hydr oxy-1, 2-di net hyl - propyl am no ¥ POCH3 4- net hyl phenyl

2- hydroxy-1, 2-di net hyl - pr opyl am no ljgi\ 20CH3 4- et hyl sul f anyl phenyl
2- hydr oxy-1, 2-di net hyl - pr opyl am no 26 ?C}QKI}B 4- met hoxyphenyl

2- met hoxy- | - met hyl -et hyl ami no 127 - CH2OEH3 4- et hoxyphenyl 2- net hoxy- |
-met hyl - et hyj LGB -limiting examples of

2- met hoxy- 1- ngﬁkn?ug%%g %ﬁyno bémﬁﬁ&@&QEBﬁEM%gFﬂyF%ﬁenylg P

2- met hoxy- IRhamh& are ti¢fyried hemia belpson Tepip 8CH3  4- net hyl sul f anyl phenyl

2- met hoxy-1-nmet hyl -ethyl am no 131 - CH2OCH3 4- net hoxyphenyl

1- phenyl -ethylam no 132 - CH2OCH3 4- et hoxyphenyl |-phenyl-ethylam no 133
- CH2OCH3 4-f | uorophenyl 1-phenyl - et h{fABIETD

No. R R’ ' R’

101 -CHOH 4-methoxyphenyl - | 2-hydroxy-1,2-dimethyl-propylamino

102 -CH,OH 4-ethoxyphenyl 2-hydroxy-1,2-dimethyl-propylamino

103 -CH,OH 4-fluoropheny] 2-hydroxy-1,2-dimethyl-propylamino

104 -CH,O0H 4-methylphenyl 2-hydroxy-1,2-dimethyl-propylamino

105 -CH,OH 4-methylsulfanylphenyl | 2-hydroxy-1,2-dimethyl-propylamino
106 -CH,0H 4-methoxyphenyl 2-methoxy-1-methyl-ethylamino

107 -CH;OH 4-ethoxyphenyl 2-methoxy-1-methyl-ethylamino

108 -CH,O0H 4-fluorophenyl 2-methoxy-1-methyl-ethylamino

109 -CH.OH . 4-methylphenyl 2-methoxy-1-methyl-ethylamino

110 -CH,OH 4-methylsulfanylphenyl | 2-methoxy-1-methyl-ethylamino

111 -CH;OH 4.methoxyphenyl 1-phenyl-ethylamino

112 -CH,OH 4-ethoxyphenyl 1-phenyl-ethylamino

113 -CH,0H 4-fluorophenyl 1-phenyl-ethylamino

114 -CH;OH 4-methylphenyl 1-phenyi-ethylamino

115 -CH;0H 4-methylsulfanylphenyl 1-phenyl-ethylamino ‘

116 ~CH,OH 4-methoxyphenyl isopropylamino

117 -CH,0H 4-ethoxyphenyl isopropylamino

118 -CH,OH 4-fluorophenyl isopropylamino

119 -CH,OH 4-methylphenyl isopropylamino




134 - CH20OCH3 4- et hyl phenyl 1-phenyl-ethylam no 135 - CH20CH3

4- met hyl sul f anyl phenyl 1-phenyl-ethylam no 136 -CH20CH3 4- net hoxyphenyl

i sopropyl am no 137 - CH2OCH3 4- et hoxyphenyl i sopropylam no 138 -CH20CH3
4-fl uorophenyl isopropylamno 139 -CH2OCH3 4-net hyl phenyl i sopropyl ani no
140 - CH20OCH3 4- et hyl sul f anyl phenyl i sopropyl am no 141 - CH2CH2CH

4- met hoxyphenyl 2-hydroxy- 1, 2-di net hylsgpropyl am no 142 - CH2CH2CH

4- et hoxyphenyl 2-hydroxy-1, 2-di et hyl - propyl am no 143 - CH2CH2CH

4-f| uorophenyl 2-hydroxy-1, 2-di net hyl - propyl am no 144 - CH2CH2OH

4- et hyl phenyl 2- hydroxy 1, 2- dinethyl propylan1no 145 H2CH2OH

4- met hyl sulf-anyirphen fry llb'L =Pprop 11 —~C 146 —CGH2CH20OH
4- et hoxyprem ngﬁhoo};y ‘4 m%%lﬁmg?m no 147){§0éh5’% ?&3—? 4- et hoxlyphenyl
2- met hoxy- If- pgt hW-CHE(D&H?.m no4 nieﬂﬂ)xyﬁdBWZ Q- degro]rz;piﬁmﬂwl-pmpylmm

2- met hoxv- | no— 149 - CHRCHRAH- 4~ ret-hyl phe
2- gt hgg- |- Pkt E yl- Cg@@éﬂam no eehowphenybp daeidroryret- ﬁWeéKYI PRy RBIRSny |

2- met hoxy- 1 m no 4.{:15&61. T d Mﬁ)&%ﬂy lamino
1- pheny! - etlhyla ! ook ooh fhoxv e %&1 “nhe mer?ymn 153

- CI-lZCHZO—l é - 124u reﬁHéh@Hs 1 ph%mbmﬂlphgﬂ%m n&—h}@MY-ldﬁQ@%HP@mWI phenyl

1- ph | - A —CHPCHR et b
- pheny! - et  oP e | GO D ARy AR L OB PRy A

E

_.
pER

-CH2 CHZO—I l - pjf,’n bxygﬁgmﬂs | sopma;mﬁ@pjbh%ﬁyl 158 a&éﬂﬁﬂ?%&hﬂaﬂgﬂmlﬁe nyil
i sopr opyl amno 1159 - CH2CH2OH-4-net-hyl nhn:m:Y i cnmmm, am no 2 CH2 OH
4-met hyl sullf Byl ph@ﬁg@cﬂsopr opdyPtBﬁ’iYﬁéeni’Bl ’|( cRoyderya @ethﬂt%%}’b‘ﬁ%nyl
2" nydr oxy- 3 Zl TEECRT 0Py Al BhopAg - wzzz Ry A= RTINS
ydr oxy- met h propyl am no
129 —CHgOCHg 4-methylphenyl 2-methoxy-1-methyl-ethylamino
130 -CH,OCH; | 4-methylsulfanylphenyl | 2-methoxy-1-methyl-ethylamino
131 -CH,0OCH; 4-methoxyphenyl 1-phenyl-ethylamino
132 -CH,OCHj; 4-ethoxyphenyl 1-phenyl-ethylamino
133 -CH;OCHj; 4-fluorophenyl 1-phenyl-ethylamino
134 -CH,OCHj; 4-methylphenyl 1-phenyl-ethylamino
135 -CH,0CH; | 4-methylsulfanylphenyl 1-phenyl-ethylamino
136 -CH,OCHs 4-methoxyphenyl isopropylamino
137 -CH,OCH; 4-ethoxyphenyl isopropylamino
138 -CH,OCH; 4-fluorophenyl isopropylamino
139 -CH,OCH; 4-methylphenyl isopropylamino
140 ~-CH,QCH; | 4-methylsulfanylphenyl isopropylamino
141 | -CHxCH,CH 4-methoxyphenyl 2-hydroxy-1,2-dimethyl-propylamino
142 | ~CH,CH,OH 4-ethoxyphenyl 2-hydroxy-1,2-dimethyl-propylamino
143 | -CHCHOH 4-fluorophenyl 2-hydroxy-1,2-dimethyl-propylamino
144 | -CH,CH,OH 4-methylphenyl 2-hydroxy-1,2-dimethyl-propylamino
145 | -CH,CH,0H | 4-methylsulfanylpheny! | 2-hydroxy-1,2-dimethyl-propylamino
146 | -CH,CH,OH 4-methoxyphenyl 2-methoxy-1-methyl-ethylamino
147 | -CH,CH,OH 4-ethoxyphenyl 2~methoxy-1-methyl-ethylamino
148 | -CHCH,CH 4-fluorophenyl 2-methoxy-1-methyl-cthylamino
149 { -CH,CH,OIX 4-methylphenyl 2~methoxy-1-methy1—ethylamino




163

- (CH2) 20CH3 4-f | uor ophenyl

- (CH2) 20CH3 4- net hyl phenyl

2- hydr oxy- 1, 2- di net hyl
2- hydroxy- 1, 2-di net hyl

- propyl am
- propyl am no

no
165

164

- (CH2) 20CH3 4- net hyl sul f anyl phenyl 2-hydroxy-1, 2-di net hyl - propyl am no 166
- (CH2) 20CH3 4- net hoxyphenyl 2-net hoxy- 1-nethyl-ethylam no 167 -(CH2)20CH3
4- et hoxyphenyl 2-nethoxy-I|-nethyl-ethylamno 168 -(CH2)20CH3
4-fluorophenyl 2-nethoxy- | -nmethyl-ethy amno 169 -(CH2)20CH3
4- et hyl phenyl 2-net hoxy-I|-nmethyl -ethylamno 170 -(CH2) 20CH3
4- et hyl sul f anyl phenyl 2- met hoxy- 1-met hyl -ethylam no 171 - (CH2) 20CH3
4- et hoxyphenyl phenyl et hyl am no 172 (CHZ) 20CH3 4-et hoxyphenyl
1- phenyl - etjh . & '2‘ 20C] "’—‘—‘ -t gher anm no
175 (62 00 |4 RIS Bt PO 2 BHRROPEoBE | BT 17O DTS 0s
4- et hyl sul|f gyl pktﬁm,yjﬂzd)ﬁpr enylmekdxyplaniino | 176 - (%ﬂ%@mﬁm%t hoxyphenyl
i sopr Opy| am-ho—177 20CH3 4- et-hoxvph n\l_! —}—SGEJ.'—-GI‘"LQm re—178
- (CH2) 20CHY 8% Iju Hﬂ%’éﬂly‘[l i so‘bP@B’WPB‘?ﬂY;]o 179 -(@M@P@%t hy! pheny!
| sopropyl anfinég 2 -CH;%OHL}-]ZTZ%&I ﬁ dYBt NYTISTUTT any L pheyhyheeRr opy! am no
181 - (CH2) 3CHZOH_4- et henY1l 2-nYdfoxYl 2-dinmeth¥Yl- pr ooY am no (182
- (CH2) 3CH2QHI - et Kﬁi@ﬁﬁh@ﬁyl 2 %yldthmbpilerﬁd 2- di met hy1$MWb¢hﬂmm 183
- (CH2) 3CH2BHAHugropheny f OXY = =¢errethy nmno—184
- ( OR2) 302QH % et A BREHY | ‘f@‘/&“@@lﬁﬂeﬂﬂm et hy} {Pl @Hgﬂ%"m 'S 185
(%ﬂé?%gi 15 tlm{zs;mz(f)gn) I ph&ﬁaﬂhox?pﬁmﬁr oxy-1, 2- dli@icpylanmwgyl amno 186
- - 10 187
- (CH2) 3CH2 QHLH- et ﬁ?ﬁ@% 2- %@tﬁwbwl met/hyl - et th&Fﬁpﬁl@mﬂioss - (CH2) 3CH2COH
4-f | uor opheTyde2- Trgt REXYET TTETIY, 0 189 - BlrieoH
4- et hyl phenn¥ 8 O ) °‘%°l%¥‘#’ o 190 -1 1@’ DO
4- et hyl sul flsﬁ@yl p%ﬁéhy?HzOHm% hoﬁeyleﬂhy}pbsmyyl et hyl am nwprow}:bnm(@ﬂ) 3CH2CH
4- th hepyd 1.- ahenyd ¢H2-3EH2E
L omemor BT A ERI R | Ay e [ =) ' Repropylanad T

161 | -(CH;);OCH; 4-methoxyphenyl 2-hydroxy-1,2-dimethyl-propylamino

162 | -(CHz):OCH; 4-ethoxyphenyl 2-hydroxy-1,2-dimethyl-propylamino

163 | -(CH),OCH3 4-fluorophenyl 2-hydroxy-1,2-dimethyl-propylamino

164 | -(CH,),OCH; 4-methylphenyl 2-hydroxy-1,2-dimethyl-propylamino

165 | -(CH2);OCH; | 4-methylsulfanylphenyl | 2-hydroxy-1,2-dimethyl-propylamino

166 | -(CH2);OCH; 4-methoxyphenyl 2-methoxy-1-methyl-ethylamino

167 | -(CH3):OCHj3 4-ethoxyphenyl Z-methoxy-1-mcth)'r1-ethylamino

168 | ~(CH:),0CH; 4-fluorophenyl 2-methoxy-1-methyl-ethylamino

169 | ~(CH2)OCH; 4-methylphenyl 2-methoxy-1-methyl-ethylamino

170 | -(CH,);0CHj; | 4-methylsuifanylphenyl 2-methoxy-1-methyl-ethylamino

171 | -(CH2),OCH; 4-methoxyphenyl 1-phenyl-ethylamino

172 | -(CH);OCHj3 4-ethoxyphenyl 1-phenyl-ethylamino

173 | -(CHz);OCH; 4-fluorophenyl 1-phenyli-ethylamino

174 | -(CH),OCH; 4-methylphenyl 1-phenyl-ethylamino

175 | -(CH2);0OCH; | 4-methylsuifanylphenyl 1-phenyl-ethylamino

176 | -(CHy),OCH; 4.methoxyphenyl isopropylamino

177 | -(CH2),0OCH; 4-ethoxyphenyl isopropylamino

178 | -(CH;),OCHj; 4-flnorophenyl isopropylamino

179 | ~(CHz2),OCH; 4-methylphenyl isopropylamino




193 - (CH2) 3CH2CH 4-fl uor ophenyl 1-phenyl -ethylam no 194 -(CH2)3CH2OH

4- met hyl phenyl 1-phenyl-ethylamno 195 (CH2) 3CHZCH 4- net hyl sul f anyl phenyl
1- phenyl -ethylam no 196 -(CH2) 3CH2OH 4- net hoxyphenyl isopropylam no 197
- (CH2) 3CH2CH 4- et hoxyphenyl isopropylam no 198 (CH2) 3CH2OH 4-f 1 uor ophenyl
| sopropylam no 199 -(CH2) 3CH2CH 4- net hyl phenyl i sopropylam no 200

- (CH2) 3CH2OH 4- et hyl sul f anyl phenyl i sopgopyl am no The follow ng are
non-limting exanples of conpounds which conprise the second aspect of
Category | of the present invention. 1-(4-Methoxy-phenyl)-1-
{2-[(18)-2-nethoxy | - met hyl - et hyl am no] - pyri m di n- 4-

yl}-3-(2-hydr oxy 6t hyh)y, JEBR;| 4-methylsulfanyiph i
1-(4- thhoxy-nhprvﬁ\-f¥17 §?22¥mlany§ eIl?dmethvl mﬂb?ah1no pyrim din-4-
yl }-3-(2-met hg&ly et—@iz)ﬁﬁz@ﬁ 4-methoxypheny1 ~hydroxy-1 2 dlmethyl-propylammo
1'(4' |VEt hOX - £ J.O) IIEL U |y|,u.1|r| VA Tt | n'4'
yl }-3-(3-hydr 28;(23 )r%p\ﬂ[; red; % h rl\%t ghﬁ‘é’ﬁ’y ? fpi’op?}fammo
{2-1(19) - 2- rfetsso y(CIhBEH]j@H- et hyJﬂamop@dnyr Py rli Whtrékydt, 2 4 rﬂlethﬁprdp?lammo
- met hoxypr opy ‘4 tH-e8: . - :
1- ( 4- Mot hoxy- Bife h{OFRCRAN | 1.5)4-mothutpheny - 1-[Rstrjoxyel AryliratoToppiaming Hi n- 4-
yl') - 3- (4- hydr @sy bUicH, ). cHIGR | 4-methylsulfanyl - - aimin
1- (4- Met hoxy-phenyl ) Z)} {5- [ 1§316- isrlrle?W0§<h\?{1)il- ol di?xyelt%lqnéertr}fyrllgfo%lyrl fi ldi n- 4-
yl}-3-(4- met hiﬁéy gdﬂﬂgbg,CHy(éIé- 4-methoxyphenyl ~methoxy- -methyl—ethylammo
1'(4'F| UOI'O- pr “Vi\_i_rn_r_l-:s;)_ﬁ CLIT OXY U || |u|| in'4'
Y13-3-(2-hyd 1?1'09% o t(ﬁylﬂ%’@@eﬁg ﬁetﬂoxypﬁ’en{d ~methoxy~ -methyi elthy'fammo d‘
1I (ff- F|3UE)I’2 o1 pigsn yJ(EH%)g(:C%dH L5) -2fmbprexyr 1- et bvleueh LA AQkMGhReT di n- 4-
y - _ — |(,11TU!\”D+—I' \Vi| ~11r
1- (4- Fl uor o; plﬁgnw@ﬁa%?@q}% lS) AometBylpkseyl 1- et Aryethoxing tnaethyiethypyminon di n- 4-
yl'} - 3- (3- hy dr@ny PYORWLOEIHe R methylsulf: : -
1-(4-Fluoro phenyl(g,-?!-;{f- [}%J S)nlegl-yr?g ?‘lng&?ﬂlrret%Wethof%yl%%hjﬁoefhﬂ?}‘?% agi n- 4-
yl }-3-(3- et N8kypH(CByOBtep; 4-methoxyphenyl 1-phenyl-ethylamino

192 | «(CHa);CH,0H 4-ethoxyphenyl 1-phenyl-ethylamino

193 | -(CH);CH,0H 4-fluorophenyl 1-phenyl-ethylamino

194 | -(CH;):CH,OH 4-methylphenyl 1-phenyl-ethylamino

195 | -«(CH3);CH,0H { 4-methylsulfanylphenyl I-phenyl-ethylamino

196 | -(CH.);CH,OH 4-methoxyphenyl isopropylamino

197 | -(CHy);CH,OH 4-ethoxyphenyl isopropylamino

198 | -(CH3);CH,0H 4-fluorophenyl isopropylamino

199 | -(CH,);CH,OH 4-methylphenyl ‘ isopropylamino

200 } «(CH2):CH,0H | 4-methylsulfanylphenyl isopropylamino

~ The following are non-limiting examples of compounds which comprise the
second aspect of Category I of the present invention,
1-(4-Methoxy-phenyl)-1- {2-[(15)-2-methoxy-1-methyl-ethylamino}-pyrimidin-4-
" yl}-3-(2-hydroxyethyl)-urea;
1-(4-Methoxy-phenyl)-1-{2-[(15)-2-methoxy-1-methyl-ethylamino]-pyrimidin-4-
y1}-3-(2-methoxyethyl)-urea;
1—(4—Methoxy-pheny1)—1—{2~[(18)-2—meth0xy—1-methyl—ethylamino]-pyrimidin—4-
yl1}-3-(3-hydroxypropyl)-urea;




1- (4- Fl uoro- phenyl )-1-{2-[(1S)- 2- net hoxy- 1- nmet hyl - et hyl am no] - pyri m di n- 4-
yl} -3 -(4-hydroxybutyl)-urea;

1- (4- Fl uoro- phenyl )-1-{2-[(1S)- 2- net hoxy- 1- et hyl - et hyl am no] - pyri m di n- 4-
yl }-3-(4-nmet hoxybutyl)-urea; 1-(4-Ethoxy-phenyl)-1-

{2-[(1S) - 2- met hoxy- 1-rnet hyl - et hyl am no] - pyri m di n- 4-

yl }-3-(2-hydroxyet hyl) - urea; 28

1- (4- Et hoxy- phenyl )-1-{2-[(1S)- 2- net hoxy- 1- et hyl - et hyl am no] - pyri m di n- 4-
yl }-3-(2-nmet hoxyethyl )-urea; 1 - (4-Ethoxy-phenyl)-1- { 2-[(1

S) - 2- met hoxy- 1- et hyl - et hyl am no] - pyri m di n- 4-

yl } - 3- ( 3- hydr oxypriogylithbfeshen)-f £ L . . .
{2-[(15) - 2- met hoxy- 1- net h Bfa@:et 2/ ;kﬁg@z&;/aﬁa&p r)let%ﬂ elhylamino]-pyrimidin-4

yl } - 3- (3- et hoxypr opy! ¥ u%@*amefhoxﬁfpmp}’l)-urea

1- (4- Et hoxy- phenyl Iyet ] m,di n- 4-
yl }-3- (4- hydr oxybu]% ; I]ﬂ)/fétgﬁ?}é)(ziﬁIhyg )‘Yifﬁqgm% % mefgyl"cﬁlyﬁimmcﬁ pyﬁr\fud n-4-
{2-[(1S)- 2- net hoxy- 1- nﬁl}i’@f{‘i-leﬂtwtlmmihm]ea,pyn m d| n- 4-

yl } - 3- (4- met hoxybyt - a, 2 .

1- (4- Met hoxy- phen;i|(§{1 I‘)f‘-’tg‘%&[@‘f@al‘%—{%%1576%‘91-‘“’3?"@-"&i“ilF‘é]%ﬂh‘?ThY}?FBW1Péﬁﬁﬂ%l}~4-

pyri mdin-4-yl}-3- (2 hylh3etayradthody butil)-@fd;

1- (4- Met hoxy- phen)il Pﬁé S {?Z%t%zlsgroxy 1, 2-di met hyl - propyl am no

pyrimdin-4-yl}-3- ((ﬂ ?1815(%13 H Y ge{nethoxy- -methyl-ethylamino}-pyrimidin-4-

1- (4- Met hoxy- phenyl ) - 1yi{ 3= (b(hy@oxgetﬁyypﬁ@ﬁcy 1, 2-di net hyl - propyl am no] -

pyrimdin-4-yl}-3- (3thdrox [) ur ea;

1- (4- l\/gt hozy Io?e gﬁ/}(%' i‘lo{oéplfefll%)l éﬂw&ﬁﬁ&ﬂ}h%iZ(-liwthwrglﬁlwlarmnﬁm»lrﬁmlgd}

pyrimdin-4-y QR f_IVIGI% oxy- pheny -

{2-[(15) - 2- hydr oxy- 1, dlrrethl-% oyt arni noJ -

Eyz |4 m l\/g i R 4-yl }F] 31'|((";‘1'Fh19tiﬁdi)c;lﬂﬂrﬂ ‘y{E)[(m éanethoi{y-zl rgethyl—ert]hyllarmno]-pylrumdm-ti]-
t hoxy- phenyl) - 1- r ox i met hyl - propyl am no

pyrim din-4-yl}-3-(4- %%(gé&%‘%} p\L{Yﬂ ay S

1- (4- Fl uor o- phenylY4- Eh;{aﬂ-;ﬁl(eﬂﬁ)-ié{mmdj Wﬁbx?—ldhéf@ﬁfbyﬂﬁmﬁﬂ;ﬂyﬁﬁ]lmh pyri m di

n- 4-yl}-3-(2- hydroxyetl}hg (%

-methoxypropyl)-urea,
1-(4-Fluoro-phenyl)-1- {2-[(15)-2-methoxy-1-methyl-ethylamino]-pyrimidin-4-
y1}-3-(4-hydroxybutyl)-urea; 7
i-(4-Fluoro-phenyl)-1-{2- [(1S)-2-methoxy-1-methyl-ethylamino]-pyrimidin-4-
v1}-3-(4-methoxybutyl)-urea;
1-(4-Ethoxy-phenyl)-1-{2-[(15)-2-methoxy-1 -methyl-ethylamino}-pyrimidin-4-
yl}-3-(2-hydroxyethyl)-urea;
1-(4-Ethoxy-pheny1)-1-{2-[(1,5’)-2-methoxy-1-methyl-ethylamino]~pyrin1idin—4—
¥1}-3-(2-methoxyethyl)-urea;
1-(4-Ethoxy-phenyl)-1-{2-[(15)-2-methoxy-1 -methyl-ethylamino]-pyrimidin-4-
yI}-3-(3-hydroxypropyl)-urea;
1-(4-Ethoxy-phenyl)-1-{2-[( 15)-2-methoxy-1-methyl-ethylamino]-pyrimidin-4-
y1}-3-(3-methoxypropyl)-urea;
1-(4-Ethoxy-phenyl)-1-{2-[(18)-2-methoxy-1 -methyl-ethylamino}-pyrimidin-4-
yl1}-3-(4-hydroxybutyl)-urea;
1-(4-Ethoxy-phenyl)-1-{2-[( 15)-2-methoxy-1-methyl-ethylamino]-pyrimidin-4-
yl}-3-(4-methoxybutyl)-urea;




1- (4- Fl uoro- phenyl )-1-{2-[(1S) - 2- hydr oxy- 1, 2-di net hyl - propyl am
n- 4-yl } -3 -(2-nmethoxyethyl)-urea,;

1- (4- Fl uor o-phenyl ) -1-{2-[(1S)-2- hydroxy-1, 2-di et hyl - propyl am
n- 4-yl}-3-(3-hydroxypropyl)-urea;

1- (4- Fl uoro- phenyl )-1-{2-[(1S) - 2- hydr oxy- 1, 2-di net hyl - propyl am
n- 4-yl} -3 -(3 -methoxypropyl) -urea; o9

1- (4- Fl uor o-phenyl ) -1-{2-[(1S)-2- hydroxy-1, 2-di net hyl - propyl am
n- 4-yl}-3-(4-hydroxybutyl)-urea;

1- (4- Fl uoro- phenyl )-1-{2-[(1S)- 2- hydroxy 1, 2-di met hyl - pr opyl am

0 TS (b e OB AR b BASSY: PRSI eyiaminel
Eyr i4rriE§iihn 4- ylh} 3-(2- ﬁwlgﬁ@x%e;ﬂ}lyl@:hydheﬂyethyl)-urea
py§| m di gxz f/)l }e% (%- il g&?}’(}’btlhﬁ g/(ﬂ{}%)e(%ydroxyddd g%eg‘\{’i'p Opyr%lmo

1- (4- Et hoxy- phenyl) - w&ﬁ&lﬁu%h;z(MMWya@anea net hyl - propyl am
pyrim di n-4-yl }-3-(3-hydr oxy ur ea;
1- (4- Et hoxy- phen%(é N&etl{ozy@obqls}) 12¥21§£B$)o%<wdioxz =1ef-gigelyl-piop Bl pingdn

pyrimdin-4-yl}-3-(3 ’
1- (4- Et hoxy- phenyl) - 1@%??34%1?%*%%% ‘%’f‘”f?’?-“é?ahet hyl - propyl am
pyri m di n-4-yl } - B{(4-Methedy-phenlyl)t Iy {2-HL¥) ealydroxy-1,2- dimethyl—propylamino]—

e e

noj - pyri m di
noj - pyri m di
no]-pyrinidi
noj - pyri m di
noj - pyri m di

1 noj
noj -
noj
noj -

noj -

1- (4- Met hoxy - pheny4-Mefiok 2 phéngD)- 1I9f29ﬁy39m}*ﬂﬁf)xyﬂﬁ timethybprbpylainind]{ 2-

hydr oxyet hyl ) - ur ea;

1- (4- Met hoxy- pheny| ) -PYEpSdipHdl-51E By IROHEP i ni di n-4-y1]-3- (2-

met hoxyet hyl ) - ur W—Methoxy—phenyl) 1-{2- [(LS') -2-hydroxy-1,2- dlmethyl-propylammo]-

1- (4- Met hoxy- phenyl ) -1-[2- (i So- Ero yl anlno)-pyrlnldln 4-yl]-3-(3-

hydr oxypr opyl ) - ur ea; pyritnidin-4-y1}-3-(4-methoxybutyl)-urea;

1- (4- Met hoxy- phep Jgi Fudrolfichy1f P-PTORYL AYEBLY)-1 DM &bl oy 13thiho sykiiidin-

met hoxypr opyl ) - ur
4-y1}-3-(2-hydroxyethyl)-urea;

1-{4-Fluoro-phenyl)-1-{2-[(15)-2-hydroxy-1,2-dimethyl-propylamino]-pyrimidin-

. 4-y1}-3-(2-methoxyethyl)-urea;

1-(4-Fluoro-phenyl)-1-{2-[(15)-2-hydroxy-1,2-dimethyl-propylamino]-pyrimidin-

4-y1}-3-(3-hydroxypropyl)-urea;

1-(4-Fluoro-phenyl)-1-{2-[(LS)-2-hydroxy-1,2-dimethyl-propylamino]-pyrimidin-

4-y1}-3-(3-methoxypropyl)-urea;

1-(4-Fluoro-phenyl)-1-{2-[(15)-2-hydroxy-1,2-dimethyl-propylamino]-pyrimidin-

4-yl}-3-(4-hydroxybutyl)-urea;

1-(4-Fluoro-phenyl)-1-{2-[(15)-2-hydroxy-1,2-dimethyl-propylamino]-pyrimidin-

4-y1}-3-(4-methoxybutyl)-urea;
1-(4-Ethoxy-phenyl)-1-{2-[(18)-2-hydroxy-1,2-dimethyl-propylamino]-
pyrimidin-4-y1}-3-(2-hydroxyethyl)-urea;
1-(4-Ethoxy-phenyl)-1-{2-[(15)-2-hydroxy-1,2-dimethyl-propylamino]-
pyrimidin-4-y1}-3-(2-methoxyethyl)-urea;
1-(4-Ethoxy-phenyl)-1-{2-[(15)-2-hydroxy-1,2-dimethyl-propylamino]-
pyrimidin-4-y1}-3-(3-hydroxypropyl)-urea;




1- (4- Met hoxy-phenyl)- 1 -[2-(iso-propylam no)-pyrimdin-4-yl]-3-(4-

hydr oxybut yl ) - ur ea;

1- (4- Met hoxy- phenyl ) -1-[2- (i so-propyl am no)-pyrimdin-4-yl]-3-(4-

met hoxybut yl ) - ur ea;

1- (4- Fl uor o- phenyl ) -1-[2- (i so-propyl am no)-pyri m di n-4-yl]-3-(2-hydroxyet hy

| )- urea;

1-(4-FIuoro-phenyl)-l-[2-(iso-propylanfﬁo)-pyrinidin-4-y|]-3-(2-nethoxyethy

| )- urea; 1-(4-Fluoro-phenyl)-1-[2-(iso-propylam no)-pyrimdin-4-yl]-3-(3-

hydr oxypr opyl ) - ur ea;

1- (4- Fl uoro- phenyl)-1-[2-(i sQ- 1 N0) -pyrimdin-4-yl]-3-(3-

rTE'E hoxypr opylp) . ui/-é%}it%ol(y-plgenyﬁ—l9{29[&%'53[{}3/91'0;@-9}é-&lmet%yﬂprop%mllmg’]—(

%;(4-FIuoro-phenyl)-%nhﬁﬁ&ﬁ$QdpBQP#kﬁﬁhﬁﬁkngﬁ&ﬂidin-4-y|]-3-(4-hydroxybuty
- urea; . .

1- (4- FI uor o- phen{i@-Edorprhans: piRd oy gy froxy-pytrdime Gy hergexiapioal ( 4- et hoxybut y

|)- urea; 31 imidin-4-y1}-3-(4-hydroxybutyl)-urea;

1- (4- Et hoxy- phenyl ) - PR e s Sh iy Ay ey It i di n- 4-y1 ] - 3- (2- hydr oxyet hy

|)- urea; 1-(4-Ethoxy-phenyl)-1-{2-[(18)-2-hydroxy-1,2-dimethyl-propylamino]-

1- (4- Et hoxy- phenyl ) - 1- [.2- (.1 $Q~% Opyl.an j.m di n-4-yl]-3-(2-net hoxyet hy

| )- urea; 1-(4-Ethoxfyéﬁgﬁgﬁﬁaﬁg?g¥f?§%ﬁ%%%%%F%nino)-pyrinidin-4-y|]-3-(3-

hydr oxypr opyl ) - undaMethoxy-phenyl)-1-[2-(iso-propylamino)-pyrimidin-4-y1]}-3-(2-

1- (4- Et hoxy-phenyl)-1-[.2- (i so-propyl am no) - pyri m din-4-yl]-3-(3-
nethoxypropyl)-urea;%W&ﬁxemébﬁﬁm

I1- (4- Et hoxy- 8heny—tﬁﬁ-Mﬂethszy—faizeS@})ﬂE{Qméb-@fﬁp@@hﬁ@)}fp&ﬂindiim44ﬂyj-d2=3- (4- hydr oxybuty
12(4?E$ﬁ6x3?phenyl)-IW¥@ﬂ¥ﬂ§ﬂ}HW6py!anino)-pyrinidin-47yl]-3;(4-nethoxybuty
compounds wher o KB P B e R 8 CL0 het er ocyel i c
amno unit. A non-|i rhiytionyprexdmpta of
1-(4-Methoxy-phenyl)-1-[2-(iso-propylamino)-pyrimidin-4-y1}-3-(3-
methoxypropyl)-urea;
1-(4-Methoxy-phenyl)-1 ~[2-(iso-propylamino)—pyrimidin_—éi-yl] -3-(4-
hydroxybutyl)-urea;
1-(4-Methoxy-phenyl)-1-{2-(iso-propylamino)}-pyrimidin-4-y1]}-3-(4-
methoxybutyl)-urea;
1-(4-Fluoro-phenyl)-1-[2-(iso-propylamino)-pyrimidin-4-yl]-3-(2-hydroxyethyl)-
urea;
1-(4-Fluoro-phenyl)-1-[2-(iso-propylamino)-pyrimidin-4-y1]-3-(2-methoxyethyl)-
urea; ‘
1-(4-Fluoro-phenyl)-1-[2-(iso-propylamino)-pyrimidin-4-y1]-3-(3-
hydroxypropyl)-urea;
1-(4-Fluoro-phenyl)-1-[2-(iso-propylamino)-pyrimidin-4-yl]-3-(3-
methoxypropyl)-urea;
1-(4-Fluoro-phenyl)-1-[2-(iso-propylamino)-pyrimidin-4-y1]-3-(4-hydroxybutyl)-
urea;
1-(4-Fluoro-phenyl)-1-[2-(iso-propylamino)-pyrimidin-4-yi}-3-(4-methoxybutyl)-

urea;




this Category.

3-Ethyl -1-(4-fluorophenyl)-1-[2-(tetrahydro-pyran-4-ylam no)-pyrimdin-4-yl
]- urea: "H NWR (300 MHz, CDCI3) 8 9.77 (in, 1H), 7.92 (d, J= 5.9 Hz, 1H),
7.22 - 7.15 (m 4H), 5.53 (d, J= 5.9 Hz, 2H), 5.10 (br s, 111), 4.05 (m
2H), 3.94 (m 1H), 3.55 (dt, J = 11.4, 2.2 Hz, 211), 3.44 (dg, J= 7.3, 5.5
Hz, 2H), 2.10 - 2.05 (m 2H), 1.63 (dqg,3;J= 11.0, 4.2 Hz, 2H), 1.29 (t, J=
7.3 Hz, 3H); M5 (ESI) nilz 360 (Mtl). PROCESS The present invention also
relates to a process for preparing the conpounds of the present invention.
Aspect 1 of the present invention includes the follow ng steps reagents and

procedures. Aspect iS outl] her ei n, bel C tes to
t he conversion g’f@ :EFPXY RF%'YB{{S@'&SP 'pf()pﬁlammo "pglflmadf |£| e "h [}giyétﬁ%l?at e ll.
32 Schenme Il R NH Nmea;Nl_~Na NI~ N .H R R1L H R"NH R'NH N ~Nb
Nl ~N ~R HN~ / NCH ~ [ nd| at es, t ter iate

Step (a): reacti b EtthYrPBﬁnaﬁlr[a&fP".Prﬁpal ‘\in %{Pfy]?? f?i%(P{E]g agent

to form in situ an a&gdvated 2 4- di am no- pyrlmdl ne. Prlor to the present

invention it was found that 2, d| am nopyri m di nes having the general
formul a: R4 " NHl-(4¢Ethoxy-rheqryl)-1-[2-(iso-propylamino)-pyrimidin-4-yl]-3-(3-
hydroxypropyl)-urea;

1-(4-Ethoxy-phenyl)-1-[2-(iso-propylamino)-pyrimidin-4-y1j-3-(3-
methoxypropyl)-urea;

1-(4-Ethoxy-phenyl)-1-[2-(iso-propylamino)-pyrimidin-4-yl]-3-(4-hydroxybutyl)-
urea; and

1-(4-Ethoxy-phenyl)-1-[2-(iso-propylamine)-pyrimidin-4-y1]-3-(4-methoxybutyl)-

urea.

Further Categories according to the present invention relate to compounds wherein RYisa
substituted or unsubstituted C;-Cyp heterocyclic amino unit. A non-limiting example of

this Category.

3-Ethyl-1-(4-fluorophenyl)- 1-[2-(tetrahydro-pyran-4-ylamino)-pyrimidin-4-y1}-
urea: 'H NMR (300 MHz, CDCL) § 9.77 (m, 1H), 7.92 (d, /= 5.9 Hz, 1H), 7.22 - 7.15
(m, 4H), 5.53 (d, J= 5.9 Hz, 2H), 5.10 (br s, 1H), 4.05 (m, 2H), 3.94 (m, 1H), 3.55 (dt, J
=11.4, 2.2 Hz, 2I1), 3.44 (dg, J= 7.3, 5.5 Hz, 2H), 2.10 - 2.05 (m, 2H), 1.63 (dq, J=
11.0, 4.2 Hz, 2H), 1.29 (t, J = 7.3 Hz, 3H); MS (ESI) m/z 360 (M-+1).

PROCESS
The present invention also relates to a process for preparing the compounds of the
present invention.
Aspect 1 of the present invention includes the following steps reagents and
procedures. Aspect 1 is outlined herein below in Scheme II and relates to the conversion

of I1I into product I by way of activated intermediate IL.




wherein R and R4 are defined and detail ed herein bel ow, were non-reactive
or slowto react with isocyanates. It was surprisingly discovered that
treatnment of the 2,4- diam nopyrimdine with bistrinmethylsilyl
trifluoroacetam de thereby formng an activated 2,4-diam nopyri m dine,
provi ded for higher yields and shorter reactions tines when the activated
2,4-di am nppyrimdine was treated with a3 i socyanate. In fact, because of
the enhanced reactivity of this activated pyrimdine, |ower tenperatures
can be used, thereby allowing for the use of substituted or unsubstituted
Cl-C O linear or branched acyclic hydrocarbyl i socyanates. For exanpl e,
nmet hyl i1socyanate, ethyl isocyanate, i socyanate, i so-propyl

i socyanate, and the |ike, which typlcaﬂfy have | ow boiling points, could
be used to formtheir corresfonding 1-(2- ubStltuted'*
amino-pyrinmdin-4-yl)-1 33 (§ubstituted aryly¥3- (C1tC o linear or branched

al kyl')-ureas utilizing the p dure aOUt|IR ereip below. Step (b) of
this aspect of the present ifjnventi gn—ento ssed reafting the activated
2, 4- di am nopyri nmi di ne whi ch erned in{si -Step (a) with an

i socyanate to form the final trh%substit ted urda. |Aspect 2 of the present
i nvention includes the follow ng steps reagents and._ procedures. Aspect 2

is outlined herein belowin Schmme |1l and rel ates to the conversion of |V
into product | by way of S@Ig |Ila and activated internediate |I. Schene
Il d NH NLNa N'N /NiH ANHIHRRI IvIIRI\N}ﬂ\IHNHNANbNANR'CI)ZH
HNNH RL R 11l Illa RlNHRO//k /k R _
ﬁ Y b ﬁ SN BN
_H
(L, (L
b I
I I

* indicates activated intermediate
Step (a): reacting a 2,4-diaminopyrimidine with an amine activating agent to form
in situ an activated 2,4-diamino-pyrimidine. Prior to the present invention it was found
that 2.4-diaminopyrimidines having the general formula:
R4\NH
I‘IAN
(L
8
wheréin R! and R? are defined and detailed herein below, were non-reactive or slow to
react with isocyanates. It was surprisingly discovered that treatment of the 2,4-
diaminopyrimidine with bistrimethylsilyl trifluoroacetamide thereby forming an activated
2,4-diaminopyrimidine, provided for higher yields and shorter reactions times when the
activated 2,4-diaminppyrimidine was treated with an isocyanate. In fact, because of the
enhanced reactivity of this activated pyrimidine, lower temperatures can be used, thereby
allowing for the use of substituted or unsubstituted C-C, linear or branched acyclic
hydrocarbyl isocyanates. For example, methyl isocyanate, ethyl isocyanate, n-propyl
isocyanate, iso-propyl isocyanate, and the like, which typically have low boiling points,
could be used to form their corresponding 1-(2-substituted amino-pyrimidin-4-y1)-1-




NNRCR2HNNRLR mll 3 R * R, NHNHNI1~NdN-~NHVR / NHRL R
Il I * indicates activated internmediate Step (a): reacting a

2-chl oro-4-am nopyrimdine with an amne to forma 2,4- diam nopyrim dine.
Step (b) of Aspect 2 relates to treating said 2,4-diam nopyrimdine with an
acid to formthe 2,4-diam no-pyrimdine salt. It has been surprisingly

di scovered that treating the 2,4-di an‘i%opyri m dine internediate fornmed in
Step (a) of this aspect with oxalic aci af fords increased yiel ds of

i sol ated product and ease of purification. Step (c) and Step (d) of Aspect
2 of the present invention relate to reacting said 2,4-diam nopyrim dine
salt forned in ste ) i strinmet il tri. Iuoroacet nm de as

descri bed hé?‘g’ﬁ Eﬁé'g %@IT(SP ‘iaﬁorsl?l?r{ffggdrﬁg’é%?rﬁ uli Zlﬁgﬂle(ﬂr%ﬁ?%opyrl m di ne,
fol |l oned by ouflﬁaghéragbg@wd activated 2,4-diam nopyrimdine, formed in situ
in step (c), with an isocyanate to formthe final

tri-substituted giaib) ohdpeispecsobhe pregenbiEding e‘?ﬁ?%ﬁ%?%’f@?%ﬁ%&”ﬁ%
fol | owi ng Stﬁp&aﬁ%gﬁﬂﬁﬁm@%lch&‘a‘g@&gﬁé %tu%ﬁ@iﬁ%) with 8n RUbaheed 106K €i n bel ow

in Schene |V and relates to the conversion 4-di chl oropyrimdine into
product | byhasEnal ofsubyituted preasalt |1l1a and activated internediate I1.

Scheme N C1 C1 N%}%C?Z M tEcI: Hese\ll(y ﬁl§gllti0£ i[(clulhlesj_tlhé follo@ing steps reagents and

procedures. Aspect 2 is outlined herein below in Scheme III and relates to the conversion

of IV into product I by way of sali IIla and activated intermediate IIL

Scheme 111
R%,

R4, R4,
L 1
1\{ SN b, y N RICO,I
H I\/I'\ /H
vLN/ / N
f{l 1'{1
I la
RY ] [ R4 1
“NH “NH

N RCOH __©, | N




I 5a 0 RNH NKkNbNN ~-NH'HRLRL IVIII aR4, NHR NHN-~N
NN~NRCOZH NHHRL RLIIlI Ilna Raa* , NHR NHNNRCOZH d N'kN '"HH
R R Mll R4A*Ra ~NHNHN-~-Ne NkNHNVR NCHI NN\O RLRLII | *

i ndicates activated internediate Step (a): reacting 2,4-dichloropyrimdine
with an amne in the presence of NaHCO3 to form a

2-chl oro-4-am nopyrimdine. It was surpyisingly discovered during the
course of devel oping the present invention that the availability, purity,
and ease of synthesis of the 2,4-diam nopyrim di ne

R‘l\ % R4\
L X
_R
ﬁ Y d W'\\N HN
LA & LA
AN 7 N’L*o
Rl RS
I I

* indicates activated intermediate

Step (a): reacting a 2-chloro-4-aminopyrimidine with an amine to form a 2,4-
diaminopyrimidine. '

Step (b) of Aspect 2 relates to treating said 2,4-diaminopyrimidine with an acid to
form the 2,4-diamino-pyrimidine salt. It has been surprisingly discovered that treating
the 2,4-diaminopyrimidine intermediate formed in Step (a) of this aspect with oxalic acid
affords increased yields of isolated product and ease of purification.

Step (¢} and Sfep (d) of Aspect 2 of the present invention relate to reacting satd
2,4-diaminopyrimidine salt formed in step (b) with bistrimethylisilyl trifluoroacetamide as
described berein above to form iz sifu an activated 2,4-diaminopyrimidine, followed by
reacting said activated 2,4-diaminopyrimidine, formed in situ in step (c), with an
isocyanate to form the final product, a iri-substituted urea.

Aspect 3 of the present invention includes the following steps reagents and
procedures, Aspect 3 is outlined herein below in Scheme IV and relates to the conversion
of 2 ,4~dichloropyrimidine into product I by way of I'V, IlI, salt IITa and activated

intermediatie I1.

Scheme IV
Cl Cl
I\II/&N ) 1\;”\1
I\///l\Cl l\/kN’H




starting material, the starting point for Aspect 1 of the present

i nvention, was predicated on the ability to easily and cost effectively
prepare sufficient quantities of the 2-chloro-4- | 36 am nopyrim dine
starting material of Aspect 2. The 2-chl oro-4-am nopyrimdi nes described
herein as part of the present invention are not generally comercially
available. In addition, this is the poisnt at which the first of the three
urea substituents are added to the core pyrimdine scaffold. Hi gh yield,

| ow cost, ease of preparation are inportant to this step in order for the
process described herein to provide a benefit to the consuner. It is well
under stood the cost of providing pharnaceuhycals reflects the cost of
starting materials and the pr@cess for prepafing and purifying the
internediates and final produgks. Key to t he Qreparation of the final
conpounds of the present invintilbn i s—tthe urgrising discovery that the
use of NaHCO3 in step (a) of E3 | eads g_Hy to several process

i nprovenents. \Wen Na2CO8 is usedjas a base in sftiep (a) of the present
process, a |arge anount of 2, 4- le?substltuted of unsubsti t uted
arylamno)pyrimdine is fornmed.;yThese unwant eqgby-products are relatively
i nsol uble and are intractable within the reaction matrix. Aside from using
up a large portion of the starting amne and therefore requiring an

adj ustnment in the reactigQ stoichionmetfyrsthis nmajerial changes the
reaction matrix. At tinmes ¥Hthick slurny f¥Ems wh{ch on a | arger scale is
difficult to work wth. conditiong u r whith step (b), step (c) and
step (d) of Aspect 3 of ﬂhe Npresert>i nvéntiPpn arp ¥&Hucted are the same
as descri bed herein abov ect llamd.# 2 where they apply. As
wi |l be understood by those skiilled injthe artl, cpnditions, stoichionetric
anounts, and yields are prediéhted on e readgents used, the internedi ates
formed, and the desired finag conpound. Conpginds |isted and descri bed
herei n above have been found in many instances to exhibit activities (IC50
in the cell based assay described herein bel ow or ones which are

referenced herein) at aRQoncentr tion below I mcronol af*(M. The conpounds
of the present inventilo He capabl e of effedti vdPy bl odki ng the
i nfl ammat ory cyt oki ne pr ction|fromcells, |whj Nthereby allows for the
mtigation, alleviatifory c nt r ol , KEBHt entnt | F%ta dati dn, or prevention of
one or nore disease stjat o Al
¥ ¥
Ila Il |
™ R4 BES R4
X x
R
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* indicates activated intermediate
Step (a): reacting 2,4-dichloropyrimidine with an amine in the presence of
NaHCO; to form a 2-chloro-4-aminopyrimidine.
It was surprisingly discovered during the course of developing the present
invention that the availability, purity, and ease of synthesis of the 2,4-diaminopyrimidine
starting material, the starting point for Aspect 1 of the present invention, was predicated

on the ability to easily and cost effectively prepare sufficient quantities of the 2-chloro-4-




syndrones which are related to the extracellular rel ease of one or nore
cytokines. Inflammtory di sease states include those which are related to
the following non-limting exanples: 37 i) Interleukin-1 (IL-1):
inplicated as the nol ecule responsible for a | arge nunber of disease
states, inter alia, rheumatoid arthritis, osteoarthritis, as well as other
di sease states which relate to connectiye tissue degradation. i)

Cycl oxygenase-2 (COX-2): inhibitors of cytokine release are proposed as

i nhi bitors of inducible COX-2 expression, which has been shown to be

i ncreased by cytokines. M K O Banion ‘et al., Proc. Natl. Acad. Sci.

US A, 89148 199 r i a (. TNF-. hi s
pro-infl amet s ?%Pgm dilsrz(e’sarﬁn%materw?(’f CC %Zﬁgrlzjaclﬁo%?t anI%OPX%%l g%el i n many
di sease st atdescribed lseysial pOpariSof the paéserit m}enﬁon arfieat @ammu:jr caminferdigllysavailable.
osteoarthritis, inflammgtory bowel diseas | BD i c, sho

car di opul mordAAYiERMs fiffe £ eé’ﬂx‘t %ﬁ@ﬁ%@ﬁ?ﬁ’é’%&‘{f aé;gl?fg‘éeméﬁff a@ﬁ%%tgm a. iv)
The conpoundge @te fREniBhesRAbId PNEYiEIToWAVE, QAT pidpbifatod e RBporBtdr i si ngly
effective in providing anal gesia, or ot herwi se relievi ngqtgal n in humans

and hi gher rieifrf¥a 5. orges oy oy Drpes drsaribed Boreinde BOVide a benadi 14 BheongHmEh It he
formul ator degiy ‘Etﬁigfsﬁ)oh E]ﬁ%str@g% v éilﬁ%tﬂhﬁﬁnagétfnt:ﬁﬁ teidoth ﬁl\é%l)? oPkiadigpunt s of the

conmpounds descri erein to a therapeutic |eve The Tormul at or
can determ nmtﬁrhlsgnéthgumcewowwpauhg eivkpuRifiongnthe dermadiatep puskiaglprogudidaown t o

the artisan. The i.n f e present
conpounds, which %{%g‘) Rrep%a{] Og%enﬁhgir&ﬁ{p Oﬁﬁ%k%%%ﬁgegt%%ﬁm%%wggl cal
condi ti ons, stgligaseisidvery tmmaumdmﬁmgrlnmpl(d)efalmct eadsidirecthtioon of this
aspect includes_ the pharnmaceu (of ble,sal.ts of .t anal ogs
et i bed: henerbroTse RGO e G Rt g 858 dt Rl phBe BRERTY wi ¢ b
delivery mq,a)ce@xazlafyegﬂfoamoaact-dllaﬁlbbﬂtk@d oﬁﬁlﬁulﬁﬁiu&ﬁtarﬂﬂﬁmSEbrhmfde’ik of the
present anal ogs over another since the conpounds thenselves are the active

speci es  whifermefli Thesapavanad byredst aﬁrrs@&eéﬁé@s%@e ARdyg Inf@ftabla Wit at ed to
this aspect yagdifemifthl Q4RIeRIROIIR D aQhree Pirodbtife sthi@hIBmRE ahM€ anal ogs

therefore requiring an adjustment in the reaction stoichiometry, this material changes the

reaction mairix. At times a thick slurry forms which on a larger scale is difficult to work
with.

The conditions under which step (b), step (c) and step (d) of Aspect 3 of the
present invention are conducted are the same as described herein above for Aspect 1 and
Aspect 2 where they apply. As will be understood by those skilled in the art, conditions,
stoichiometric amounts, and yields are predicated on the reagents used, the intermediates
formed, and the desired final compound.

Compounds listed and described herein above have been found in many instances
to exhibit activities (ICso in the cell based assay described herein below or ones which are
referenced herein) at a concentration below 1 micromolar (uM).

The compounds of the present invention are capable of effectively blocking the
inflammatory cytokine production from cells, which thereby allows for the mitigation,
alleviation, control, abatement, retardation, or prevention of one or more disease states or
syndromes which are related to the extracellular release of one or more cytokines.
Inflammatory disease states include those which are related to the following non-timiting

examples:




of the present invention. It may be desirable to formul ate the conpounds of
the present invention as a chem cal species which itself is not active
agai nst the cytokine activity described herein, but instead are forns of
t he present anal ogs which when delivered to the body of a human or higher
manmal wi |l undergo a chem cal reaction catalyzed by the 38 nornal
function of the body, inter alia, enzyngs present in the stomach, bl ood
serum said chem cal reaction releasing the parent anal og. The term
"pro-drug” relates to these species which are converted in vivo to the
active pharmaceutical. FORMJULATIONS The present invention also relates to
conpositions or f.ormu j Wk gh - I i.f oki ne

rel ease-inhibiti nlg co?rlg%%eﬁgj? l\é@%g?éﬁlﬁ%ﬁt&g3%%8%%0%@5%@%%%@{?%%& In
general , the conposit bunberof disduee fiates éxdr alinberniabrid exbinyiis| esteoaml)ritaas
effective anount of one,qr re 1,1 3-tri-sybstituted. ur.eas and, .
derivatives thereof agg%ﬁ%?tﬁ% G‘t?sgas[eﬁ%%f)?véjscgﬁ%iat?&%%Oﬁfl?c e éﬁﬁuﬁﬂe%ﬁdémé"ff ective
for inhibiti nlgI rei)easeyﬁlgquigﬁxﬁdsa-mm@ﬁm): iaMbiedeh ﬂﬁ@iok@dﬂieﬂ@ése@?@rﬁfoséﬂh’se
pharmaceutically acce e excipje . _For the purposes of the present
invention the term" eﬁ’&‘%&?@ﬁ’?m %b‘e%}?r‘?’ﬁ?‘m@?e“’h‘&%% besnt SPWRShRFeabl v
throughout the descri phicaitd®l ciRingy 6 &NO BAYR O PBR Rl d t g5  are
defined herein as, "ingredients which are used in'the practice of

formul ating a safe aﬁgﬁ'-féﬁ%&%a&/(@%ar maceuti cal conposition.” The
formulator will wuyader | pi S ed-primarily,to.serve in
delivering a saf gﬁ} st Z%@%%%E%}Sf%ﬁ@?ﬁéﬁa ﬁr]ﬁ%@%ﬁ%@ﬁ?‘% t?ryscé%\lﬂrﬁés not only
as part of the over atuggestidias beinf@ttattehddiairin bty dibease AftePorFpaiicmdspr
achieving effective apsor ,tign by .the  recipient, of .the active jngredient.
An excipi ent may fil | "4 Fofd agcll Usrpgte §, aflamgalpry poyR! disrate
filler, or an excipi eIBD}SeptRAHIREELAiGpuNBMaBEdRARMbLIAS adudisilaghy | | 2i Ng
system or coating to_insure delivery of the ingredients safely to the
stomach. The for nul at §fcaaand @rlsFia ake advantage of the fact the conpounds
of the present i MentTl%_rbO%gﬁldsgp{hg¥ﬁg¢nt&%gﬁt%h% d’&%ﬁﬁﬁ%dt rmacoki netic
properties, as well as inproved oral bioavalil abIYI ty. n-Trmting exanpl es
of conpositions accorgimigmgly dfifvetiysrie ponidiigrmealgesiapnr othervlisedeieving phingm about

0.001 ng to about 10%]1%88{(“8&% Lamoie 1 1,3-tri-substituted

Each of the disease states or conditions which the formulator desires to treat may
require differing levels or amounts of the compounds described herein to obtain a
therapeutic level. The formulator can determine this amount by any of the known testing
procedures known to the artisan.

The present invention further relates to forms of the present compounds, which
under normal human or higher mammalian physiological conditions, release the
compounds described herein. One iteration of this aspect includes the pharmaceutically
acceptable salts of the analogs described herein. The formulator, for the purposes of
compatibility with delivery mode, excipients, and the like, can select one salt form of the
present analogs over another since the compounds themselves are the active species
which mitigate the disease processes described herein.

Related to this aspect are the various precursor of “pro-drug” forms of the analogs
of the present invention. It may be desirable to formulate the compounds of the present
invention as a chemical species which itself is not active against the cytokine activity
described herein, but instead are forms of the present analogs which when delivered to the

body of a human or higher mammal will undergo a chemical reaction catalyzed by the




ureas according to the present invention; and b) one or nore excipient.

Anot her enbodi nent according to the present invention relates to the
following conpositions: 39 a) fromabout 0.01 ng to about 100 ng of one
or nore 1,1,3-tri-substituted ureas according to the present invention; and
b) one or nore pharmaceutical excipient. A further enbodi ment according to
the present invention relates to the fold owing conpositions: a) from about
0.1 ng to about 10 ng of one or nore 1,1, 3-tri-substituted ureas according
to the present invention; and b) one or nore pharmaceutical excipient. The
term"effective anount” as used herein nmeans "an anount of one or nore

1,1,3-tri-substituted s,, effective at dosages, and for, periods of tine
necessary t§°”§€ﬁF56@3%ﬁggﬁggﬂp%ﬁaF%gﬂ@F@SP%ﬂﬂ%F$@%¥WW@ ambunt. ey vary
accor di gg t Qaiﬁ@ﬁér?i&ﬁﬁé@&ﬁ&ﬂeieﬁbingthepz&érltt agzepg: th@SeﬂﬂTQ)r(gﬂﬁ%’Ia%h t@ttﬁﬂﬁse age, |
sex, and wei ght of the human or animal being treated. t hough particul ar
dosage regi FRFIGTARPighargaurstie dyvirhtodiearir e RREEIHFl 3 person skilled in
the art would appreciated that the dosage regine may be altered to provide
opti mum t herapeutic response. For exanple, several divided doses may be
adni ni stered daily or the dose mayQ L&BEINS onal |y reduced as indicated
by 1 he. ex1 genci %ﬁe ﬁxjesehpﬁv%nlﬂgﬁ AL A& t@&c}n'fﬁ) #i0hk r.lfShrﬁt%bﬁé Pficn L he
conpositions of the presen I nvention can be adm nistered as frequently as
necessary t eompiidedheinfarhiangpyteiine releasenthibidptompoursls pecotding totthee pr esent
invention relates to.pharmaceutical copposi.tions. which provi.de anal gesi a,
t he conposi #f6 I‘B’F“?Cﬁezf%ﬁeé@éaﬁﬂhﬁ WKre ﬂ?{;@dﬁ of g"r%)ﬁsg% :mv§§t10é1ncog1ﬁ%gem of one or
more 1, 1,3 -triasubsdndifetitd atioeast amcoraesre Vapkiesbstinhel weds aadcording to
the present invention in an anmount effective for. providing anal gesia; b)
one or nore pharnaced#ﬂ&@ﬁF?ﬁﬁﬁ@%ﬁ?%ﬂwﬁ“b%ﬁ?ﬁ?%ﬁﬁggﬁﬂg“&&%&ﬁﬁaﬁﬁﬁgﬁinent of
this anal gesi a- provi doPghBfRgedleRt of hBarRh &SR Yytdkégrhdon i ncl udes

conposi tions congr|5|ng: ) . .
) one or more pharmaceutically acceptable excipients.

For the purposes of the present invention the term “excipient” and “carrier” are
used interchangeably throughout the description of the present invention and said terms
are defined herein as, “ingredients which are used in the practice of formulating a safe
and effective pharmaceutical composition.”

The formulator will understand that excipients are used primarily to serve in
delivering a safe, stable, and functional pharmaceutical, serving not only as part of the
overall vehicle for delivery but also as a means for achieving effective absorption by the
recipient of the active ingredient. An excipient may fill a role as simple and direct as
being an inert filler, or an excipient as used herein may be part of a pH stabilizing system
or coating to insure delivery of the ingredients safely to the stomach. The formulator can
also take advantage of the fact the compounds of the present invention have improved
cellular potency, pharmacokinetic properties, as well as improved oral bioavailability.

Non-limiting examples of compositions according to the present invention
include:

a) from about 0.001 mg to about 1000 mg of one or more 1,1,3-tri-substituted

ureas according to the present invention; and

b) one or more excipient,

Another embodiment according to the present invention relates to the following

compositions:




a) an amount of one or nore 1,1,3-tri-substituted ureas and derivatives

t hereof according to the present invention in an anount effective for
provi di ng anal gesia; b) an effective anount of one or nore conpounds havi ng
pain relief properties; and 40 c) one or nore pharnmaceutically acceptable
excipients. The followng are non-limting exanples of conpounds having
pain relief properties or conpounds whgch are effective in providing
relief frompain and which can be suitably conbined with the conpounds of
the present invention: Acetam nophen, aspirin, difunisal, dipyrone,

i buprof en, naproxen, fenoprofen, fenbufen, ketoprofen, flurbiprofen,

i ndonet haci n, ketprol i i | OX1C : ecoxi b,
and rof ecoxi b. T)(e) fo]?'ﬁg\?\ngdr?gb'g; gr&ﬁg%b%ﬁﬂ{ %miﬁgmél %ggﬁo%nlé%)’%iuﬁg@esgﬁgegts whi ch
may be conbi ned wi t hurtdsecoodippieribsprefent iheenfipmsadt | nvention: Caf f ei ne,
conpati bl e anphetam nes, = _conpatible. anti.ni stam nes, conpatible

anti depr essants. E’fn a%‘&i"ffHSﬁefB%S%ﬁ?a Fugmr?]laergg Eﬂint(': anal gesi cs may be conbined to
f or m phar maceut i gairthet empesimentaterdifioio tqaegehdnvenryic rtitaao (Hedsladan,
Percacet, Oxycontin, Tylox), pethidine/nmeperidine (Denmerol), nethadone

( Physept one SOBBY¥iMPne), | evorphanol (Dronoran, Levodronoran),

hydr onor phone (Dhy audidhl abodnl 1 s @Bt PRnBes bkedrBase ¢)1,3-tidubdti@eur poses of
the present invention the term "excipient™ and "carrier" are used

i nt er changeabl y t hr outs@ecordies @dberpisnl iByPnien;@Ad present invention and

said terns ar ewﬁhefi %%pﬁ‘%:ﬁ‘a‘%}}ﬁﬂﬂg fgge“ée[ fNts which are used in the

practice of for ating a safe I've pharmaceutical conposition.”
The fornul at or wrhd texmn Gffestwrachonhid s vsed hprimmennian agwod Goneentidy to serve

in deliveri . saf abl nd_.funct i | ..ph eut | ervi ng not
only as par tlﬂgif'@]f%@m&o%%}rng?sr gf\t;eecﬁ}f c?téig ?E%%S aglgl%?r\f’g?@&sgjgt% &;élnse(ge%%agy% means for
achi evi ng ehfgskitiwaiesibgiaegilti”’0An bffediite amset tnay ent acfordibetoafadtbrg &novaginedi ent .
An excipient may fjll a role as sinple and direct as bein n inert
filler, or Qjﬁﬂ&%/%ﬂ‘:b?%‘il}f digeasy gag: érgs:@wnﬁwlgg of gt urgp B SHFLRSHS | | 2i ng
system or geabd NGBl Ptidu@ar dBdabY Rizind@imaly e dbREP&TL @R4rdp1sATctdiny at O t he
stomach. The fornulator can also take advantage of the fact the conpounds

of the presgerson skilisAdn b ati akpuld apprepigisd that the dosage regime may be altered to
provide optimum therapeutic response. For example, several divided doses may be

adninistered daily or the dose may be proportionally reduced as indicated by the
exigencies of the therapeutic situation. In addition, the compositions of the present
invention can be administered as frequently as necessary to achieve a therapeutic amount.

Another aspect of the present invention relates to pharmaceutical compositions

which provide analgesia, the compositions of the present invention comprise:

a) an amount of one or more 1,1,3-fri-substituted ureas and derivatives
thereof according to the present invention in an amount effective for
providing analgesia;

b) one or more pharmaceutically acceptable excipients.

As second embodiment of this analgesia-providing aspect of the present invention

includes compositions comprising: _

a) an amount of one or more 1,1,3-tri-substituted ureas and derivatives
thereof according to the present invention in an amount effective for
providing analgesia;

b) an effective amount of one or more compounds having pain relief

properties; and




cel lul ar potency, pharmacokinetic properties, as well as inproved oral

bi oavail ability. The present invention also relates to conpositions or
formul ati ons which conprise a precursor or "pro-drug" formof the

i nfl anmmat ory cyt oki ne rel ease-inhibiting conpounds according to the
present invention. In general, these precursor-conprising conpositions of
the present invention conprise: 41 a) ap effective anobunt of one or nore
derivatives of the 1,1,3-tri-substituted ureas according to the present
invention which act to release in vivo the corresponding analog which is
effective for inhibiting release of inflamuatory cytokines; and b) one or
nore pharnmaceuticglly . (Ha)] %@ USE The present

i nvention al so ré%ateéﬁ%§?§£%§%%g%&%%§ﬂ§%%%?gP i%%ggﬁéflevel of one or

mor e i nf | ammat i onTherfalleving agyrwekimitng examples ofabinpounidsn hasingpai mlidf (| L- 1),

Tunmor Necr 0s - i rlLeukin-6 (L and i.nterl euki n-8
(1L-8) and th%ﬁxﬁé&%%%nﬁ%%ﬁ%\'ﬁ}dﬁ arr?&%‘% cgltvlﬁ ng. o of mﬁ%‘g{e’ff &émd’la@eagg (g’thécilﬁf“bs

af fected by bhaithiely ebsbioéd eith thacahpahdy ofitind presentefesmyion:cyt oki nes. The
present nmethod copprises.the step.of admnistering to a hunan or. hi gher
mamal an ef fecti eetagﬁ’ﬂ)%n’(?fp’%n’%gﬁ‘ﬁ@ii 7y5iee HEP?%W@I%H% Teorieite of the

i nf | anmat or y feplyifak ikeepiorda] RirbipFdern Ganethatdn, kerotdlR, BERRSRL, fobu@Rkhion. The
present invention al ?o relates to _the use of the 1,1,3-tri-substituted
ureas accor BN ety @daptecaxifiyent i on in the manufacture of a

medi canent for t t ; - Igﬁ@gﬁc M2 t L.sorders.
These di sorders Z%ng]gﬁﬁﬁi?%ggmﬁg?ﬂg@%% ve‘?{n ﬁ%&gﬁéﬁaﬁlﬁggﬁbﬁﬁgease

St ates. Becatiflethe sempginaeithe pesentipyakipm & aiffalg iotnpatiblofimpheenpnas ent

i nvention c : } i nner. wherein nore than one site of
control cana%ggg% I?%&gggﬁng?slégﬁ an eglﬁéde |G§S%1§§’e state can be nodul ated at
the sane time. Ndmadditiin, bpigidemanid @algeficsthgemsembinel ictora pRarathicatsed by
control or icr(l)hi tgi.ﬁi on, of in Iarmaitiori( ce/toki ne ing bitors, thereby

modul at i ng eXRRSEIRA. fOU st OxyepiQpe (S Frcada Fgaceh et FYles . r heunat oi d
arthritis, miadisdeeperdREDeheo)adRId0sd @'ﬁﬁ%pﬁbhé, 1dpitnY), 1dRfgGidion. The
pr esent inve%ti on further relates to a method for providi ng anal gesia

and/ or  pai riruPera Legodiemenan). Brdromeyplaane faiavdidd, and buprenwspliing Gemeesi®. st ep of

admi ni stering tofporthe purposes of the present invention the term “excipient” and “carrier” are

used interchangeably throughout the description of the present invention and said terms
are defined herein as, “ingredients which are used in the practice of formulating a safe
and effective pharmaceutical composition.”

The formulator will understand that excipients are used primarily to serve in
delivering a safe, stable, and functional pharmaceutical, serving not only as part of the
overall vehicle for delivery but also as a means for achieving effective absorption by the
recipient of the active ingredient. An excipient may fill a role as simple and direct as
being an inert filler, or an excipient as used herein may be part of a pH stabilizing system
or coating to insure delivery of the ingredients safely to the stomach. The formulator can
also take advantage of the fact the compounds of the present invention have improved
cellular potency, pharmacokinetic properties, as well as improved oral bioavailability.

The present invention also relates to compositions or formulations which
comprise a precursor or “pro-drug” form of the inflammatory cytokine release-inhibiting
compounds according to the present invention. In general, these precursor-comprising

compositions of the present invention comprise:




sai d human or higher mammal an effective amount of a 1,1,3-tri-substituted
urea described herein above. This nmethod of treatnent woul d al so be
effective for the treatnent of fibronyalgia. This nmethod of treatnent nmay
conprise admnistering to the human or higher mammal a direct anmount of
one or nore analogs. Alternatively, the ii 42 nethod conprises the step of
adninistering to said human or hi gher ngnmmal a pharnaceutical conposition
whi ch conprises: a) an effective anount of one or nore 1,1, 3-trisubstituted
ureas and derivatives thereof according to the present invention which are
effective for inhibiting release of inflammtory cytokines; b) an -
effective amount ,pf Opg. @l 0LE, GOFBAYATSDAUI G AR e ich | 6L BiORET Li €5
and c) one or nore pharnaceutically accep?a e exci prents. fie yet further
aspect of the presentuiemeecdrdiogtotbt peest hocntoh hboth attap reedeizivg the

i nfl ammat ory bowel disease (JBD) in human nd_ hi.gher. mammal s, said net hod
conprising the step 0?0@8?%&1?%? ?%%hﬂbls &ﬁ%ﬁorél%‘hw%re' | an effective
anount of a 1,1, 3-trinfistlsbiidytaehesiag@ according to the present invention.
El evated | evel s of pro-inflammtory cytokines are inplicated in nmany

di sease states &hd i?ﬂ?i%ﬁpfﬂ?}mﬂacﬁftﬁﬂlﬁﬁwmww&t oki ne producti on
offers the opportunity to treat or prevent a wi de range of diseases and
conditions involving elevated | evels of pro- inflammatory cytokines.

Cyt oki nes have been |inked to acutMEBHIDERTBREC i nfl ammatory di seases,
such as the infl . I i i: iQf tory
bowel disease (?@%&glgﬁﬁﬁgﬁ %]?Q]gg@%qg%gmﬁ?‘%gdr}gtgétg%f%otﬁ% lteikél,olf or exanpl e,
see: i) Rankiang inHam@atid@ ipdweingatytokB®F] /mBradli wmivrldukiti €At ), Bam@&IMeerosisi ) St ack,

W A, et at, 1997, e.Lancet.349-521; both of i re incorpaqr.ated
herein by r &f“é?lé?‘l@ﬁ'ﬂﬁ 16}8‘%‘?“&‘?“0@1&1‘655%@ ergf’k’{lﬁgﬂp‘%g?@ﬁﬁer W\F«?H{g‘ﬁ PPrel at es
to nethods fQuiakigglWEhtking BiSGkd ASibSafeBiel HTBRIRRGS BktEHRSuIBINRSatorsal d
met hod conprising the step of administering to a human or hi gh nanmal an

ef fective aspakinesofThy piesant giethorl cormprises thasiep of adminisigiebiodi Igag 6 kigkerpr esent
Fnvention. Lyt WebfrecR9d AR PO ohBlind WnfpRBhE She Hm&¥ bPHKL Ne

inflammatory cytokine inhibitors according to the present invention.

The present invention also relates to the use of the 1,1,3-tri-substituted ureas
according to the present invention in the manufacture of 2 medicament for the treatment
of inflammatory cytokine related disorders. These disorders are described hetein above
under Inflammatory Disease States.

Because the inflammatory cytokine inhibitors of the present invention can be
delivered in a manner wherein more than one site of control can be achieved, more than
one disease state can be modulated at the same time. Non-limiting examples of diseases
which are affected by control or inhibition of inflanumatory cytokine inhibitors, thereby
modulating excessive cytokine activity, include osteoarthritis, rheumatoid arthritis,
diabetes, human Immunodeficiency virus (HIV) infection.

The present invention further relates to a method for providing analgesia and/or
pain relief to humans or higher mammals which comprises the step of administering to
said buman or higher mammal an effective amount of a 1,1,3-tri-substituied urea
described herein above. This methed of treatment would also be effective for the

treatment of fibromyalgia. This method of treatment may comprise administering to the

human or higher mammal a direct amount of one or more analogs. Alternatively, the




activity is directly related to the formation of psoriasis and inhibition
of this activity can be used as a therapy to control this condition. For
exanpl e, see: Lanptalos J., et al., "Novel Biological |munotherapies for
Psoriasis."” Expert Opinion Invstigative Drugs; (2003); 12, 1111-1121. 43
The present invention, therefore, conprises a nethod for treating psoriasis
i n humans whi ch conprises the step of agmnistering to said human a
pharmaceutical conposition which conprises: a) an effective anount of one
or nore 1, 1,3 -tri-substituted urea and derivatives thereof according to
the present invention which are effective for inhibiting and/or

cont 1ol | i ng i 8hEARE 1flch BE AAIFREALY oS oSy byt g o mor e

pharmaceutically accept e excl pl ents. e above- cribed conposition is
al so ef f ect iphgmaseusical bempgsiongdichsomphgss: f ol | owi ng di sease states, and

therefore, provides a for controlling.sal.d di e . states:
Congesti ve Heart Faiﬁﬁ%@%&gi?mg?ﬂﬂ?%% rﬁ%%ﬁgé%??%ﬁgg&gﬁﬁ%%ﬁ%mobstructive
pul monary di sease anfirisgjytd ihestitackorSiyip dr thomGsenaniuiion edyphrasd affegtivl st ress

and asthnma6; atherosgclerosis9; nuscl e degeneration and peri odont al

di seasel0; pachexiaziﬁé?@@Fmgfdﬁ?%ﬁﬁgﬁﬁ?néﬂﬁf?m fite synovitis, eating

di sorders, interppali an <BB@HvE%ndud BeolUriBrdconRiNdR@$Bvieg plifY@ief Nl ai se,
nyal gi a and headachesl12. The followi ng are included herein by reference.

1. Han et al ., TPepR4es; #dcar di ovascul ar Medi cine, 10:19, (2000); 2. Hunter
et al., New Engl and | &LAR, 3 -(:1999); 3. Behr et al.
gl gnd Jau B%grgggﬁgéuﬁ%ﬂﬁ ac négagﬁg&%ﬁglleﬁé 99)

Circulation, 102:"11-289, mano Circul ation
102: 11- 289, (200Dye yebfurtheraspest ofdke prbsent invantive stnted dumatibdofor Gdndid| ogy, .

57 276, (1RSI b AL R GO RS, B (9°0) 7
Res. 46: 5148mprBingfhdaepnf adinindlierinGits £ hradn @@ high Mm@d@al @i 898} ive athGunt bBwel | s,
Oal Dis. 15:1 %ﬁg—éi}s%gs?%h;lted urea according to the present invention.
Elevated levels of pro-inflammatory cytokines are implicated in many disease
states and inhibition of pro-inflammatory cytokine production offers the opportunity to
treat or prevent a wide range of diseases and conditions involving elevated levels of pro-
inflammatory cytokines. Cytokines have been linked to acute and chronic inflammatory
diseases, such as the inflammatory reaction induced by endotoxin or inflammatory bowel
disease (IBD), Crohn’s disease and ulcerative colitis, for cxample, see:
i) Rankin, E. C. C,, ef al. 1997, British J. Rheum. 35:334;
ii) Stack,.W. A, ef al. 1997, The Lancet 349:521;
both of which are incorporated herein by reference.
An additional aspect of the present invention relates to methods for reducing
psoriasis in humans and higher mammals, said method comprising the step of
administering to a human or high mammal an effective amount of a 1,1,3-tri-substituted
urea according to the present invention. It is well established that the conirol of cytokine
activity is directly related to the formation of psoriasis and inhibition of this activity can
be used as a therapy to control this condition. For example, see:
Lamotalos J., et al,, “Novel Biological Immunotherapies for Psoria;sis.” Expert

QOpinion Invstigative Drugs; (2003); 12, 1111-1121.




11. Hol den, et al., Medical Hypothesis 47:423 (1996); 12. Beisel, Anerican
Journal of Cinical Nutrition, 62:813 (1995). The conpounds of the present
i nvention can be used in the manufacture of one or nore nedi canents,
non-limting exanples of which are: 44 i) a conpound for use in the

manuf acture of a medi canent for the treatnment of inflanmmtion; ii) a
conpound for use in the manufacture of g nedicanent for the treatnent of
rheumatoid arthritis or osteoarthritis; iii) a conpound for use in the

manuf acture of a medicanent for the treatnent of inflamuatory bowel
di sease (1BD), septic shock, cardiopul nonary dysfunction, acute

respiratory di segge e&ﬂ%%%?ipﬁﬁé'fofevéo rﬁ&%ﬁé{ﬂ%& ffoP{rea‘ﬁﬁg LPialif'fn
manuf acture of a Nedlcanent Tor the treatnent o psori a PSTV) a conpound
for use in theanewhitlacimprisesdhe gepnadimantaring tosaid hmanragdtmmceuticdl  pai n. -
PROCEDURES The conmpqunds of. the present invention can be eval uated for

ef ficacy, f&Pmp%%%téﬂ?pW%é, WERYePenent s of cytokine inhibition constants, K;,

and 1 C50 val ues gan ha efltiaiafnRonty osyt niteé hod-tehabeiuyutdgndf or nul at or .
Non-limting exanples, of suitable assays include; i) UV-visible substrate
enzyne assay as descrieBEgjives thpreofecquding & the prgpent mventiop hichargrtiiclys Res.

43, 87-96 (1994). ii)foﬁnﬂ@ft&%‘éﬁ&&r &H@éniﬁ%aﬁle 0%y SBnASSRY oA TydRERS; lhed by
Thonmberry et al., Nature, 356, 768-774 1992{. iii) PBMC Cell assay as

described in U. Sb) 6, 2mg opgereghamaceutisallyracegotable excipjegsued March 20, 2001.

Each of the abov@hé:é'bg)@é_q_ﬁé?bgid?%ﬁlg%lci}%%galg@%iﬁ% artﬁérg{y?é Bt the nhi bi tion of

Tunmor Necrosi s Factor, 1tion, Ccro actor, TNF-a,
i nhi bition delvg dieasstaa, oyl thanefole] provided 4 ipethal {ps aodiollingdad GlsPSh
stinmul at ed Qt‘g{gg“ nonocytic cells (THP-1) as

Congestive Heart Failure™ > ***; hypertension®; chronic obstructive pulmonary

disease and septic shock syndrome6; adult respiratory distress and asthma;

%, muscle degeneration and periodontal disease'’; cachexia, Reiter’s

atherosclerosis
syndrome, gout, acute synovitis, eating disorders, inter alia, anorexia and bulimia
nervosall; fever, malaise, myalgia and headaches'?. The following are included herein by
reference. i
1. Han et al., Trends in Cardiovascular Medicine, 10:19, (2000);
Hunter et al., New England Jouwrnal of Medicine, 341:1276, (1999);
Behr et al. Circulation, 102:11-289, (2000);
Shimamoto et al, Circulation: 102:11-289, (2000);
Auvkrust et al., American Journal of Cardiology,. 83:376 (1999),
Singh, et al., Journal of Hyperiension, 9:867 (1996);
Dinarello, C. A., Nutrition 11:492 (1995),
Renzetti, et al. Inflammation Res. 46:5143;
Elhage, et al., Circulation 97:242 (1998);
Howells, Oral Dis, 1:266 (1995);
Holden, et al., Medical Hypothesis 47:423 (1996);
12.  Beisel, American Journal of Clinical Nutrition, 62:813 (1995).

The compounds of the present invention can be used in the manufacture of one or
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— —
_ D
. .

more medicaments, non-limiting examples of which are:




described in: i) K M Mhler et al., "Protection Against a Lethal Dose of
Endotoxin by an Inhibitor of Tunmour Necrosis Factor Processing”, Nature,
370, pp 218-220 (1994). 45 ii) U S 6,297,381 B1 Cirillo et al., issued
Oct ober 2, 2001, incorporated by reference and reproduced herein belowin
rel evant portion thereof. The inhibition of cytokine production can be
observed by neasuring inhibition of TMg-a in |ipopolysaceharide stinulated
THP-1 cells: Al cells and reagents are diluted in RPM 1640 with phenol
red and L-glutam ne, supplenented with additional L- glutamne (total: 4
mVM), penicillin and streptorryci n (50 units/nL each) and fetal bovine serum

(FBS 3% (G BCO pall £ofoufd BRksk in f9 AHuh Sl E b RAREUA AR iheidRimen?

2 13
conditions, only test conpound preparation is non-steri Initial stock
sol uti ons are nmde i mfDMB@m4tion;l owed by dilutiron into RPM 1640 2-fold

hi gher than the desired final.assa r.a nf. | t cells
(2 x 105 cells/ n’lcfi) fl%coppg%deforusﬂ%t#l? g%ﬁ&%%e Otfa%ﬁgfh %9 ér}fp(?ﬁz;"i‘nf{/e E%o%kw I'le,
Ml.) are added to 96 oﬂeﬂ;dunﬁtmhd/@thﬁﬁybm&omdmmd bottorred culture plates

(Costar 3790; ste cont aj in._15Lt st ¢ oyn

concent r at ed) or11 ‘i?é‘}i’i"'&‘} gr’ﬂ’i%BFr?nu “érﬁl?g? %ﬁfgﬁé”ig’ﬁglé‘%ﬁaﬁqnbn should
not exceed 0.2%finajf mfﬁﬁhﬁatdi‘}ﬁ&\%l%sbﬁeﬂh@%ﬂtliﬁoﬁi @arﬂﬁfdﬂﬁioﬁara

mnutes at 37 C, 5% CO2 prior to stinulation with |jpopolysacc arlde(LPS

1 sg/mL final; Signa dysPBIDN, acpiespppiratoysliseasse GiopPexio111. B4 stored as 1
my/ mL_stock in eggot gxi cﬂ%f"l?s lﬂjﬂh Hﬁﬁﬁaetﬁ%@fXﬁﬁﬂl@hﬁerﬁ%ﬂ%&ﬁm&n& anks

(unstimul ated) receive %&% vehi c lT;I nal 1 ncubation volunme is 250 L.
I ncubation (4 hours) qumaasts as descrl bed above. Assay is to be

t inated b trif 00
(4033 ) supor Hat art Supul QRS Rkl EauBbt RRARR AN e 0 0

stored at -80 C unti Iofpamal yzed for human TNF-a by a conmerci aI |y avail abl e
ELI SA kit (Biosource #KHC3015, Camarillo, Ca.). The cal culated I C50 val ue
is the concentration of the test conpound that caused a 50% decrease in
the maxi mal TNF-a production. ResulpkechbpUrRmEpresentative conpounds

according to the present invention are |listed in Table below TABLE III
The compounds of the present invention can be evaluated for efficacy, for

example, measurements of cytokine inhibition constants, K;, and ICsp values can be
obtained by any method chosen by the formulator.
Non-limiting examples of suitable assays include:
i) UV-visible substrate enzyme assay as described by L. Al Reiter, Int. J.
Peptide Protein Res., 43, 87-96 (1994).
i) Fluorescent substrate enzyme assay as described by Thomberry et al.,
Nature, 356, 768-774 (1992).
iiiy ~ PBMC Cell assay as described in U.S. 6,204,261 B1 Batchelor et al.,
issued March 20, 2001.
Fach of the above citations is included herein by reference.
Inhibition of Tumor Necrosis Factor, TNF-o
In addition, Tumor Necrosis Factor, TNF-q., inhibition can be measured by
utilizing lipopolysaccharide (LPS) stimulated human monocytic cells (THP-1) as
described in:
| 1) - K. M. Mohler et al., “Protection Against a Lethal Dose of Endotoxin by an
Inhibitor of Tumour Necrosis Factor Processing”, Nature, 370, pp 218-220
(1994).




Conpound Nanme TNF-a IC50 (rim

1- (4- Met hoxyphenyl )-1-{2-[(15)-2-hydroxy-1, 2-di net hyl - 16

propyl am no] - pyri m di n-4-yl }-3-ethyl -urea 46 1-(4-Fluorophenyl)-1-
{2-1(1S)-2- hydroxy-1, 2-di met hyl - propyl am no] -

pyri mdin-4-yl}-3-ethyl-urea -

1- (4- Met hoxyphenyl )-1-{2-[(1S)-2-net hoxas-| - met hyl - et hyl am no] - 666
pyrimdin-4-yl}-3-ethyl-urea

1- (4- Et hoxyphenyl ) -1-12-[(1S) - 2- net hoxy- | - net hyl - et hyl am no] - 276
pyrim din-4-yl}-3- ethyl -urea

1-(4- I\/bthylsulfa y [&:1) = 3 | -

et hyl ari no] - pyr | my h@?_ @%97%38{1@3{1&?1&3% %}%&d&&&f&e&?b@%, mc&@orated by
1- (4- Met hoxyphenyl ) - Jre:(e&n[:o{ arﬁ)remedr@cmhﬂgin belpetihseleventippitionitesgol. 324

pyrimdin-4-yl}- b
1- ( 4- Fl uor opheny Tg%gxot'l { e‘f lﬂne Oq,rgduﬁg}ornacﬁnke oPsaern%feﬁ(’c)) mg?/sl:,urm dxhxblthon oé‘ 6
yl']-3-ethyl quwredin hpopolysaccharlde stlmulated THP-1 cells. All cells and reagents are diluted

So- prop am nQ) -pyrimdin 3-ethyl- 28 urea

1- (4- Fl uor ophenyl) (1] y@{‘,
| odoacet a_teﬁlﬂﬁ}%/ﬁ%é@ﬂoﬁlfhi? eﬂ‘?@“l%@ glﬂ%@lmoﬁlﬂpﬁkﬂnﬁ%e%}”ﬁ}&é fimalls Used for in
uivo_ Lest! NG inalRt 4 e GAEAGKS o SBLAYA ORI BRkpioabal RGN | no

200- 225 gra egon, %‘ ouse singly Wi re cages in
sanitary, vemnu(ﬁBéd"/ca(ﬁlrmo aB oons. Ringl é@mwmetf@@e@@ﬁ%ﬁ@ﬂmndlmnﬁ dity and

regul ar |1 ohk SYFLSR0IBS Srebiiifhn iERECRIE AR FASEARORIEL Afa. Rpigond, | N)

sPWere acclimated for one week
bef ore use. fdirot;d&d by diutivasntb RV d d4b3-fdd Bigheylteani ti deamed firedihsay | nj ecti on of

10" mi i coRBRRTRT oRoBRen St ol h 1 BB ERE af iy Rt B e cal |

M I waukee, Witud@oniphohRoe6r s MAg ard dlldetodalvelgalyprpyRse ilad bethinete. After
appropri ate anest hesia each rat was positioned on its _back. and the |eft

leg was f| exdliiroplaigetfrasios3&0; stprdelqopainingnidopdeiest carpr g &l was  pal pat ed
bel ow the patel) @@t BRRO FHh&H oSl RS DMRE chilnafii3hofid nfach rat

recei ved

exceed 0,2% final. Cell mixture is allowed to preincubate for 15 minutes at 37 °C, 5%
CO, prior to stimulation with lipopolysaccharide (LPS, 1 pg/mlL final; Sigma L-2630,
from E. coli serotype 0111.B4; stored as 1 mg/mL stock in endotoxin screened diluted
H,0 vehicle at —80 °C). Blanks (unstinmulated) receive H,O vehicle; final incubation
volume is 250 uL. Incubation (4 hours) proceeds as described above. Assay is to be
terminated by centrifuging plates 5 minutes at room temperature, 1600 rpm (4033 g);
supernatants are then transferred to clean 96 well plates and stored at —80 °C until
analyzed for human TNF-o by a commercially available ELISA kit (Biosource
#KIC3015, Camarillo, Ca.). The calculated ICs value is the concentration of the test
compound that caused a 50% decrease in the maximal TNF-o. production.

Results for representative compounds according to the present invention ate listed

in Table below.

TABLE 1
Compound Name TNF-a ICsp
(nM)
1-(4-Methoxypheny!)-1-{2-[(18)-2-hydroxy-1,2-dimethyl- 16
propylamino}-pyrimidin-4-yl1}-3-ethyl-urea




0.020 m intra-articular injection of sodiumIlA, into the left knee using a
glass gas tight syringe with a 27 gauge 1/4 inch needle, on day 1 of the
study. Care was taken not to advance the needle in too far into the
cruciate liganents. 47 Goups consisted of aninmals being dosed orally with
1- (4-fl uorophenyl)-1-{2

[ (1S)-2- hydroxy-1, 2-di net hyl - propyl am ré8] - pyri m di n-4-yl }-3-ethyl -urea (the
(,S) enationmer of conpound 23 fromTable |I) @25 ng/ kg BID (every 12 hours
for 5 days) and Vehicle dosed orally @2.5 m/kg BID (every 12 hours for 5
days). Follow ng dosing, animals remained on study until humanely
sacrificed qng4q§ayorgﬁlg§m Yay.[ak)-83 dm@tgg@gﬁﬁhy@mmndqe e weimhed weekly
during thid health nonitoring. Aninmals were sacrificed onjday 22
and the leflt joint was |mmdmé1y§/} #PHArEeP Ul at ed and flxed in 10%

buffered fCTWWFTW T L I@ﬂ{cj}‘l ne T ggge. After
fixation, an’i'nage o %1 ti g%?géﬁqtﬂ?c gemés aptured usi ng an

Optimas (Qptinmas, I\/Edl a @yhmdneéwﬂ:}ﬁ btlﬁyl-lsﬁd ver Sprl ngs, VA) i mage an al ysi s

system The—# e darmaged-—carti | age.
Three inde enhéﬁtﬁo g‘“é]r@ éi Kl@%%%o%&hg glﬁgt‘éyl Klgj)bl nded%I nner | usi ng
a scal e of |0-4 of increagyAgidiseveri-biyl@es normal ; 4 = maxi num sevefity).
As descri b b herein abhove the. comounds nf t h_ﬂ J:\r esent n_\lnnrt= o ha e been

found to be ef fléétMﬁiﬂéﬂ%%fa%)ﬂﬁeﬁ@ﬁC@(@ré pehpErrBFEYineans for val uafi ng
pain and for rreasurlg{]hgld IHO|J-Z) i ¥§1 amglturgj conpound(s) necessary to
achi eve anal gesi a _an e ore, pf ov1 de’a neans for determning the
anmount of ¢omgietiosyphehylp- {@d(ﬂﬁ'ﬂ@mhoxa-lph%thﬁﬁdmﬂﬂmdl- -,onpo§2‘fion_ f the
present inyention and the a%éy %g‘% 1&)ngﬁlnd(s) necessaty for use ih the
nmet hods descri bed herein; pyjgt er Fal Hyper al gesi a _Mddel as
desor i bed NetetmiBshimy MG Gatihenmi dypara peniantdtl |, |
1 ] = y S
used to defermine the |evel f"ii\?#lgﬁn?%e systemi ¢ administration of |test

conpounds %:i%miﬁb Ph&%nymmwwmﬁ@mﬁa REUGDT | 10 ars

T

ot

i ntrapl ant i'njection of carrageenan est I\/e1 hod:
Sprague-Dayl ey mal e rats wei ghi nge200- 150 g and housed tywo per shoebpx cage

Todoacetate Induced Arthritis Test.

The following procedure is used for in vivo testing for arthritis efficacy. Sprague-
Dawley male rats weighting 200-225 grams from Harlan (Oregon, WI) housed singly in
wire cages in sanitary, ventilated animal rooms with controlled ternperature, humidity and
regular light cycles were used. Rodent chow (Ralston-Purina, Richmond, IN) and water
were allowed ad libitum. Animals were acclimated for one week before use.

Arthritis was induced by a single intraarticular injection of iodoacetate into the
knee joint of rais anesthetized using (3:1) CO»/O,. A 10 mg/ml concentration of
monosodium iodoacetate (IA) (Aldrich Chemical, Milwaukee, WI) was prepared using
injectable saline as the vehicle. After appropriate anesthesia each rat was positioned on its
back and the lefi leg was flexed 90 degrees at the knee. The patellar ligament was
palpated below the patella and the injection was made into this region. Each rat received
0.020 ml intra-articular injection of sodium IA, into the left knee using a glass gas tight
syringe with a 27 gauge 1/4 inch needle, on day 1 of the study. Care was taken ntot to

advance the needle in too far into the cruciate ligaments,




in sanitary, ventilated animal roons with controlled tenperature, humdity
and regular [light cycles are used. Rodent chow and water were allowed ad
libitum Animals are acclimated for one week before use. Al aninal use is
in accordance with the United States Departnent of Agricul ture guidelines
for humane care. 48 On the first day of study, each animal is acclimted
to test equi pnent and the baseline pam/mﬁfhdramal latency (PW) to a

radi ant heat source is recorded. The follow ng day, aninmals are orally
dosed with vehicle or test conpound. Thirty mnutes |later, each anina
receives a 0.1 nL intra plantar injection of carrageenan (1.2% sol ution,

W V) into the | ef tOmRimdopdsied CE'@uhnals(i:![ﬂhltg ??Mr@lﬁ:ﬁiﬁ@p@ﬁ%ﬂ;@kﬁﬂgﬂﬁe dag;\rgal S
The ant mai s al L R D B R R i e ad e dihe 681 bon

di oxi de. Stat@sﬁ@mabfanakms¢23ﬁ&n?a?gIn%??ggﬁg%%?ﬂggﬁg¥?2g§§€%¥gg%gzgg gﬁch
?Rlers]? t:/vts) gﬁﬁlﬁhﬁ%@?@%b’%&?ﬁmﬁgB Y Hblrars i 6 Hays).cBallowing ter s, as
wel | as pre- tdoeinf HahalyRASMECoRSudARE] ﬁlﬂl@anelggyéch?tt & g@{yggg W A E@gl ar

enbodi nents of the present invention have béen | _ cri bed,
it woul d be dB¥98%s to those skilled in the art that various other changes

d di fi cati onanfadk ' ' fro the.sirit.adsco_pe
g? thgoihv;ﬁ?igﬁ. 't i?é?ﬁ%g%?%ﬁgﬁﬁﬁ§engggg%%ﬂgg5%? o ’ﬁpﬁﬁﬁﬁgﬂ cl ai s
al | such charftfessagiicedonday Soandaslef et veas énmidilcly disagicale@and®fixddii s

AT AL Bl 5Lk Rt ot o
N~NHN _R Rl wAGerfixatid, s isageof i tibRlcm@tilagnaHhat idsWhftreElsity & | | near or
branched al kﬂpﬁmas%Op%%fés}NT&lig 83r/brfr:lf|n|e%(::s I:Ig, IE‘glvtel??épri:ﬂgs, MA) image analysis system.

The image was used for grading the severity of damaged cartilage. Three independent

observers assessed the damage in a blinded manmer using a scale of 0-4 of increasing

severity (0 = normal; 4 = maximum severity).

As described herein above, the compounds of the present invention have been
found to be effective as analgesics. One convenient means for evaluating pain and for
measuting the effective amount of compound(s) necessary to achieve analgesia and,
therefore, provide a means for determining the amount of compound(s) which comprises
a pharmacentical composition of the present invention and the amount of compound(s)
necessary for use in the methods described herein, is the Rat Thermal Hyperalgesia
Model as described herein below.

The Rat Thermal Hyperalgesia Model, i.e., “Hargreaves Method” [Hargreaves,

K., etal, Pain, (1988), 32:77-88], is used to determine the level at which the systemic
administration of test compounds attenuate the hyperalgesia response subsequent to an
intraplantar injection of carrageenan.

Analgesia Test Method:

Sprague-Dawley male rats weighing 100-150 g and housed two per shoebox cage
in sanitary, ventilated animal rooms with controlied temperature, humidity and regular
light cycles are used. Rodent chow and water were allowed ad Iibitum. Animals are
acclimated for one week before use. All animal use is in accordance with the United

States Department of Agriculture guidelines for humane care,




R3 is a unit selected fromthe group consisting of. i) substituted or
unsubstituted C3-Cl0 carbocyclic; 1i) substituted or unsubstituted C6-C10
aryl; i1ii) substituted or unsubstituted Cl1-C o heterocyclic; and iv)
substituted or unsubstitated Cl1-Cl0 heteroaryl; R2 has the fornula: R4 is a
uni.t selected fromthe group consisting of: i) hydrogen; ii) substituted
or unsubstituted Cl-Cl10 |inear or brancéed hydrocarbyl; iii) substituted
or unsubstituted C3-Cl0 carbocyclic; iv) substituted or unsubstituted

C6- ClOaryl; v) substituted or unsubstituted Cl1-Cl0 heterocyclic; and vi)
substituted or unsubstituted C-Clo heteroaryl; L and L' are |inking groups

each of which ar @n'tﬁ@ﬂ;@?&h‘f}%@%ﬂﬂ&r Eé‘c‘h%ﬁlhfaﬂis aEé?ﬁ'ﬂaTtéEﬁo t&f él]‘ﬂﬂmféﬁfh?ﬂdstﬁé ng of. i)
-C(RS)z-; ii) -NR5-; and hydrogen, Cl1- | i near or

branched al Kpelingpaw WhWQW%MﬁH@@Yé%WLb@ atfa(ﬁé@lﬁ heitt@g'@PWé recprsied. oTlPﬁ a car bonyl
unit; the ing

corrpound accor%ﬁﬁ%&?’ag%nx %%\%ﬂgﬁgfég% ﬁgﬂgﬁ%k%d&gﬁ{?ﬁ]ﬂ ur%%l:tt;c osen f rom
net hyl, et hylater, eacheuipp! recéive-ash lopl intrarpldnter yijsctior of utagdenarn (sidr/bsnlgtlop, and

tCIeE]tC;lblajllt )Iélyl \’{{m@ﬁ&ﬂg@ﬁw H%%c ‘r)%:l}g%_'t otC1 aiml wher EI n R i s j S&I tuted
- CH2CH2 OCH3, 10 the@éd?ﬁdﬂﬁré&ﬂd,dete@lﬂ%@ﬂﬂﬁﬂhe mﬁﬁ@ﬂ%ﬂ@@bﬁma}s@k&hﬁz and CH C

2N H3)2 ( humanely euthanized with an overdose of carbon dioxide.
Statistical analysis of data; Change from pre to post PWL for each animal is calculated.
Statistical comparison between treatment groups on these two end points are made via an
ANCOVA model with treatment terms, as well as pre-treatment measure as baseline
covariate.

While particular embodiments of the present invention have been illustrated and
described, it would be obvious to those skilled in the art that various other changes and
modifications can be made without departing from the spirit and scope of the invention.

It is therefore intended to cover in the appended claims all such changes and

modifications that are within the scope of this invention.




4. A conpound according to Caiml wherein Ris a CS-ClO linear or nethyl
branched al kyl unit. 5. A conpound according to Claim4 wherein Ris chosen
fromn-pentyl, iso-pentyl, neo-pentyl, n-hexyl, n-heptyl, 2-nethyl hexyl,
3- nmet hyl hexyl, 4-nmethyl hexyl, 2- nethyl heptyl, n-octyl, n-nonyl, and
n-decyl. 6. A conpound according to Caim1l wherein R has the fornul a:
-(L)X R3 the index x is equal to O or 142 and R3 is chosen from

4- met hoxyphenyl , 4- et hoxyphenyl, 4-fluorophenyl, 4-nethylphenyl, and

4- et hyl sul fanyl phenyl. 7. A conpound according to Claiml wherein R2 is
chosen from (S)-2-hydroxy-1, 2- dinethyl-propyl am no,

(R) - 2- hydr oWYATL IS-ClLARMEN ES:pr opyl ami no, (S)-2- net hoxy- 1-net hyl - et hyl am no,
(R) - 2- met hoxy- 1| - net hyl -et hyl am no, (S)- 1 -phenyl- ethylam no,

(R) - 1- phenyi.- et hyW aipgeond, ansh énaenapiylod AidixtereBmedc ompasall lekoseaidf r om

1- (4- Met hoxy- phenygmpoldnd Eving #e) fodmuirt hoxy- | - met hyl - et hyl am no] - pyri m di n- 4-
yl }-3-net hyl -urea; 1-(4-Mthoxy-phenyl)-1-

{2-](15) - 2- met hoxy- 1| - met hyl - et hyl am no]®pyri m din-4- yl}-3-ethyl-urea; 51
1- (4- Met hoxy- phenyl ) -1 - N H\ R

{2-[(15) - 2- met hoxy- 1- net hyl - et hyl am np] - it din-4- yl}-3-propyl-urea;

1- (4- Met hoxy- phenyl ) - 1-

{2-[(15) - 2- met hoxy- 1- net hyl - et hyl am no] - pyplﬁldln 4- yl}-3-iso-propyl -urea;
1- (4- Met hoxy- phenyl ) - 1-

{2-[ (15) - 2- met howkerdin ek bybstiteieh vt astietutqiyd O thdar 4r brychedBalloyli y1 - ur ea;

1 (4-N@thoxy-pheny| -1££2- (18)-2-nethoxy-1-nethy|-ethylanino]-pyrinidin-4-
yl }-3-iso-butyl - 3%kt hoxy- phenyl )-1- {2-[(1

S) - 2- net hoxy- 1- nethyl et hyl am no] - pyr i @jpr-43 yl}-3-sec-butyl-urea;

1- (4- Met hoxy- phenyl ) - 1-

{2-1(1S) - 2- met ho&y‘s 3 upib palsrred diom the FoHB FONSFRRE® i n- 4- yI}-3-tert-butyl -urea;

i) substituted or unsubstituted C3-Cqg carboeyclic;
ii) substituted or unsubstituted C¢-Cg aryl; '
iii) substituted or unsubstituted C;-Cip heterocyclic; and
iv) substituted or unsubstituted C,-C,o heteroaryl;
" R? has the formula:
___(Ll)gl__.th
R* is a unit selected from the group consisting of:
i) hydrogen;
ii) substituted or unsubstituted C,-Cig linear or branched hydrocarbyl;
iti) substituted or unsubstituted Cs-Cyg carbocyclic;
iv)  substituted or unsubstituted Cg-Cyp aryl;
V) substituted or unsubstituted C;-C;q heterocyclic; and
. Vi) substituted or unsubstituted C,-C heteroaryl;
L and I.! are linking groups each of which are independently selected from the

group consisting of:
i) CR)e;

ii)  -NR’-;and
iii) -0-;

each R’ is hydrogen, C;-C; linear or branched alkyl; or two R’ units can be taken
together to form a carbony] unit;

the indices x and y are each independently 0 or 1.




1- (4- Fl uor o- phenyl)-1-{2-[(1S) - 2- net hoxy- 1- net hyl - et hyl am no] - pyri m di n- 4-
yl }-3-net hyl -urea;

1- (4- Fl uoro- phenyl )-1-{2-[(1S)- 2- net hoxy- 1- et hyl - et hyl am no] - pyri m di n- 4-
yl }-3-ethyl -urea; 1-(4-Fl uoro-phenyl)-1- _

(2-1(1S)-2- met hoxy- 1- et hyl - et hyl am no] - pyri m di n-4- yl}-3-propyl -ureas,;

1- (4- Fl uor o- phenyl )-1-{2-[ (1S) - 2- net hoxgp- 1- net hyl - et hyl am no] - pyri m di n- 4-
yl }-3-iso-propyl -urea; ‘ _ _

1- (4- Fl uor o- phenyl ) -1-(2-[(15) - 2- net hoxy- 1- met hyl - et hyl am no] - pyri m di n- 4-
yl }-3-butyl -urea; 1-(4-Fluoro-phenyl)-1-

{2-1(15) - 2- net hoxy- 1- net hyl - et hyl am no] - pyri m di n-4- yl}-3-iso-butyl -urea,;
1- (4- Fl uoro- phenyl )-1-{2-[(1S) - 2- net hoxy- 1- et hyl - et hyl am no] - pyri m di n- 4-
yl } - 3- sec- bt yl - Brogmpound according to Claim1 wherein R is a C1-Cy alkyl unit chosen from

1- (4- Fl uor o- phenyl ) -1- - - . 1 ' s i mdin-4-
yI}-3-tert-buty|¥ﬁ%§%?&§g%%ké%héggﬁﬁﬁgé§wé@¥?éQM&Eg%QMB%Qh@g;fﬂ%ﬁ' _
{2-[(15) - 2- met hoxy- 1- net hyl - et hyl am no] - pyri m di n-4- vyl }-3-nethyl-urea;

o $ A By 3P MoK ot dbdokdib & ! Paerdin TES B ¥los kb RNl G 1 o -4+
1|- § 4éEt hoxyl- phenyﬂo);mﬂfrc{rﬂ=¢Hztﬁl,-eﬂmﬂli§>«ymcmﬁwﬂzemyd:ﬁg@mﬁ)]c%hw i m di n-4-
yl}-3 propyl -urea; 1-(4- oxYy- -1

{2-1(15) - 2- et ho@Z@%ZEwiﬁﬂﬁFéﬁ%ﬁ&Wﬁpﬁ?%%i AR 819 5o propyl - ur ea:
1- (4- Et hoxy- phenydg,ntefids.[ (18) - 2- net hoxy- 1- et hyl - et hyl am no] - pyri m di n- 4-
yl }-3-butyl -urea;

1- (4- Et hoxy- phenyl )-1-{2-[(IS)-2- net hoxy- 1- met hyl - et hyl am no] - pyri m di n- 4-

yl'}-3-iso-bytyl - HrcgﬁlFound according to Claim 1 wherein R is a Cs-Cyo linear or methyl
1-(4-Ethoxy-phené;)- -{2-1(19)*~ 2- met hoxy- 1- met hyl - et hyl ami no] ™~ pyri ni di n- 4-
yl } - 3-sec- but yl| - breeched alkyl unit.

5. A compound according to Claim 4 wherein R is chosen from n-pentyl, iso-pentyl,
neo-pentyl, n-hexyl, n-heptyl, 2-methylhexyl, 3-methylhexyl, 4-methythexyl, 2-
methylheptyl, n-octyl, n-nonyl, and n-decyl.

6. A compound according to Claim 1 wherein R' has the formula:
— LR
the index x is equal to 0 or I, and R? is chosen from 4-methoxyphenyl, 4-

ethoxyphenyl, 4-fluorophenyl, 4-methylphenyl, and 4-methylsulfanylphenyl.

7. A compound according to Claim 1 wherein R? is chosen from (S)-2-hydroxy-1,2-
dimethyl-propylamino, (R)-2-hydroxy-1,2-dimethyl-propylamino, (S)-2-methoxy-
1-methyl-ethylamino, (R)-2-methoxy-1-methyl-ethylamino, (S)-1-phenyl-
ethylamino, (R)-1-phenyl-ethylamino, and isopropylamino.

8. A compound chosen from:
1-(4-Methoxy-phenyl)-1-{2-[(15)-2-methoxy-1-methyl-ethylamino]-pyrimidin-4-
yl}-3-methyl-urea;
1-(4-Methoxy-phenyl)-1-{2-[(15)-2-methoxy-1-methyl-ethylamino]-pyrimidin-4-
| yl}-3-ethyl-urea; ' |




1- (4- Et hoxy- phenyl)-1-{2-[(1S) - 2- net hoxy- 1- net hyl - et hyl am no] - pyri m di n- 4-
yl } -3-tert-butyl-urea;

1- (4- Met hyl - phenyl ) -1-{2-[(1S) - 2- net hoxy- | - met hyl - et hyl am no] - pyri m di n- 4-
yl }-3-met hyl -urea; 1-(4-Methyl-phenyl)-1- { 2-[(1

S) - 2- met hoxy- 1- et hyl - et hyl am no] - pyri m di n-4- yl}-3-ethyl-urea;

1- (4- Met hyl - phenyl ) -1-{2-[(1S)-2- net hoxgt 1- net hyl - et hyl am no] - pyri m di n- 4-
yl }-3-propyl -urea; 1-(4-Methyl-phenyl)-1- {2-[(1

S) - 2- net hoxy- 1- met hyl - et hyl am no] - pyri m di n-4- vyl }-3-iso-propyl -urea,;

1- (4- Met hyl - phenyl ) -1-{2-[(1S)-2-net hoxy- |-nethyl-ethylam no]-pyrim din-4-
yl }-3-butyl -urea; ;{4 i#m 1yIASn A methoxy-1-methyl-ethylamino]-pyrimidin-4-
{2-[(15) - 2- met hoxy- | - N,%}?Yély ﬁ{a%{nar% -pyrlb;n dlny4 %}-3]5’%’0 butyl - urea;
1- (4- Met hyl - phenyl) 1-}’1}{%1){0@115-?@@ met hoxy | - met hyl - et hyl ami no] - pyri mi di n- 4-
yl}-3-sec-butyl - Me@BE-phenyl)-1- {2-[(15)-2-methoxy-1-methyl-ethy] - din-4-.

1- (4- Met hyl - phenyl 1 { g”() eg) { [E ﬁ)oxyrf]-el -O}r(r%t rlﬁ/el -yeteh§'|m§“n111°r]18f”%§/ﬁ m di n- 4-

yl }-3-tert-butyl - ureay}@lSAWb’érs%tl on conprising: 53 a) an effective
anount of a conpo gldM 1] [ K {%Hﬁ»{ or salt
t hereof, said con% unémﬁéeﬁﬂgﬂﬁﬂébﬁggf e&mm%%Qkﬁﬁﬁﬁﬁﬁ (ﬂ$w%£{a%ereln R
is substl tuted or unsyhsi-bttwtwel;Cl-Cl O |inear or branched al kyl; R has
t he formul a: -(L) > [ tjng of:
1) “subst tut ed o rdgbeRtisPel AP a e AR eStanth SRl
y1}-3-iso-butyl-urea;
1-(4-Methoxy-phenyl)-1-{2-[(15)-2-methoxy-1-methyl-cthylamino]-pyrimidin-4-
yl}-3-sec-butyl-urea;
1-(4-Methoxy-phenyl)-1-{2-[(15)-2-methoxy-1-methyl-ethylamino]-pyrimidin-4-
y-poeny
yl}-3-tert-butyl-urea;
1-(4-F1uoro-phenyl)-1-{2~[(1S)—2-methoxy—1-methyl—ethylamino]—pyrimidjn—tl7

yi}-3-methyl-urea;
1-(4-Fluoro-phenyl)-1-{2-[(18)-2-methoxy-1-methyl-ethylaminol-pyrimidin-4-
yl}-3-ethyl-urea;
1-(4-Fluoro-phenyl)-1-{2-[(1S)-2-methoxy-1-methyl-ethylamino)-pyrimidin-4-
yl}-3-propyl-urea;
1-(4-Fluoro-phenyl)-1-{2-[(15)-2-methoxy-1-methyl-ethylamino]-pyrimidin-4-
yi}-3-iso-propyl-urea;
1-(4-Fluoro-phenyl)-1- {2-[(18)-2-methoxy-1-methyl-ethylamino]-pyrimidin-4-
yi}-3-butyl-urea;
1-(4-Finoro-phenyl)-1-{2-[(1S5)-2-methoxy-1-methyl-ethylamino]-pyrimidin-4-
yl}-3-iso-butyl-urea;
1-(4-Fluoro-phenyl)-1-{2-[(15)-2-methoxy-1-methyl-ethylamino}-pyrimidin-4-
yl}-3-sec-butyl-urea;
1-(4-Fluoro-phenyl)-1- {2-[(15)-2-methoxy- I -methyl-ethylamino]-pyrimidin-4-
yl}-3-ters-butyl-urea;
1-(4-Ethoxy-phenyl)-1-{2-[(15)-2-methoxy-1-methyl-ethylamino]-pyrimidin-4-
yi}-3-methyl-urea;
1-(4-Ethoxy-phenyl)-1-{2-[(158)-2-methoxy-1-methyl-ethylamino}-pyrimidin-4-
yl}-3-ethyl-urea; |



ii1) substituted or unsubstituted C6-ClO aryl; iii) substituted or
unsubstituted Cl-Cl O heterocyclic; and iv) substituted or unsubstituted
Cl-Cl O heteroaryl; R2 has the formula: (L1) R4 v R4 is a unit selected
fromthe group consisting of i) hydrogen; ii) substituted or unsubstituted
Cl-COlinear or branched hydrocarbyl; iii) substituted or unsubstituted
C3-C10O carbocyclic; iv) substituted or &hsubstituted C6-ClO aryl; v)
substituted or unsubstituted Cl-Cl O heterocyclic; and vi) substituted or
unsubstituted CI-ClO heteroaryl; L and L' are |inking groups each of which
are independently selected from the group consisting of: i) C(RS)z ; ii)

and iii) -0-; eac(s-RBodySpHad)-LIB13)A-methoky- NadkhyPethbhaneRagialdkyd-  or two
R5 units can be taken _together to forma carbonyl unit; the indices x and
y are each i ndependen¥Dy3-BroBy-ea; and 54 Db) one .or nore pharmaceutical |y

conpati bl e exci pietihoxylfenyly- £ OIROSLL S0 SRR tSA-Blyiafnod By @hiigcd. ve
anount of one or nore conpounds according to Caim1; and ) one or nore
excipients. 11. A net dd-fepropylegedng rheumatoid arthritis or

an o ect i ve amount aiog reeREL. (IR JOEmEARR | el BBl E) Pt L or
preparing a tri-substyt}tBdylore@a conprising: a) reacting a
2, 4-di am nopyr | m1%ﬁlﬁho'}?lfaihgﬂl)tﬁ&-f(?@gfrlngtﬁoxy—1-methyl—ethylamino]—pyrimidin—4—
| yl}-3-iso-butyl—ufea;
1-(4-Ethoxy-phenyl)-i-{2-[(15)-2-methoxy-1-methyl-ethylamino}-pyrimidin-4-
yl}-3-sec-butyl-urea;
1-(4-Bthoxy-phenyl)-1- {2-{(15)-2-methoxy-1-methyl-ethylamino]-pyrimidin-4-
yl}-3-tert-butyl-urea;
1-(4-Methyl-phenyl)-1-{2-{(15)-2-methoxy-1-methyl-ethylamino }-pyrimidin-4-
y1}-3-methyl-urea;
1-(4-Methyi-phenyl)-1-{2-[(15)-2-methoxy-1-methyl-ethylamino}-pyrimidin-4-
yi}-3-ethyl-urea;
1-(4-Methyl-phenyl)-1-{2-{(LS)-2-methoxy-1-methyl-ethylamino]-pyrimidin-4-
y1}-3-propyl-urea;
1~(4-Methyl-phenyl)-1-{2-{(15)-2-methoxy- 1 -methyi-ethylamino]-pyrimidin-4-
yl}-3-iso-propyl-urea; ‘ :
l-(4-Methyi—pheny1)- 1-{2-[(1S)-2-methoxy-1-methyl-cthylamino}-pyrimidin-4-
yl}-3-butyl-urea; |
1-(4-Methyl-phenyl)-1-{2-[(15)-2-methoxy- 1-methyl-ethylamino]-pyrimidin-4-
yl}-3-iso-butyl-urea;
- 1-(4-Methyl-phenyl)-1- {2-[(15)-2-methoxy-1-methyl-ethylamino]-pyrimidin-4-
yi} -3-sec-butyl-urea; and
1—(4-Methy1—phenyl)—I-{2-[(15)-2-methoxy-1-methyl~ethylamino]-pyrimidin-tl-
yi}-3-tert-butyl-urea. '

9. A composition comprising:




R& NI~-NNNIH R wth bis-trinmethylsilyl trifluoroacetamde to formin situ
an activated 2,4- diam no-pyrimdine; and b) reacting said activated

2, 4-di am nopyrimdine, formed in situin step (a), wth an isocyanate
having the fornmula: OCNNR to forma tri-substituted urea having the
formula: NH NII-NHN R R wherein Ris substituted or unsubstituted
Cl-Clo linear or branched alkyl; R hassthe formula: -IL)x R3 R3is a unit
selected fromthe group consisting of-. 55 i) substituted or unsubstituted
C3-CI O carbocyclic; ii) substituted or unsubstituted C6-Clo aryl; iii)
substituted or unsubstituted ClI-Cl O heterocyclic; and 1iv) substituted or
unsubstituted G -Co heteroaryl; R4 is a unit selected fromthe group
consisting of. i) hydrogen; ii) substituted or unsubstituted C1-Cl O |inear

or branched hydr agar byh gffective ymeu sf & tam@iind)or snenshtdmerited C3- G o
carbocyclic; 1v) substisticesietid founsetdah thettbf daiboripsund hyiling e fombdd:i t ut ed
or unsubstituted G -Cto heterocyclic; and vi) substituted or unsubstituted

CF-C o heteroaryl; L is a linking group ijilependently selected fromthe
group consisting of: i) -C(RS)z-; WSy B R
l
A,
h

wherein R is substituted or unsubstituted C;-Cyp linear or branched alkyl;
R' has the formula:
— LR’
R is 2 unit selected from the group consisting of:
i) substituted or unsubstituted Cs-Ciq carbocyclic;
ii) substituted or unsubstituted Cs-Cy aryl;
1i1) substituted or imsubstituted C;-Cyp heterocyelic; and
1v) substituted or unsubstituted C;-Cy heteroaryl;
R? has the formula:
—qt )y—'R4
R*is a unit selected from the group consisting of:
1) hydrogen; :
i) ‘ substituted or unsubstituteé C;-Cyp linear or branched hydrocarbyl;
iliy  substituted or unsubstituted C;-Cyg carbocyclic;
iv)  substituted or unsubstituted Cg-Cyp aryl;
V) substituted or unsubstituted C;-C,p heterocyclic; and
Vi) substituted or unsubstituted C;-C;p heteroaryl;
L and L' are linking groups each of which are independently selected from

thie group consisting of:
D CR )

iy  -NR-;and

i) -0

each R’ is hydrogen, C;-C4 linear or branched alkyl; or two R’ units can be
taken together to form a carbonyl] unit;

the indices x and y are each independently 0 or 1; and




iit) -NW; and iii) -0-; each R5 is hydrogen, Cl-C4 |linear or branched

al kyl; or two R5 units can be -taken together to forma carbonyl unit; the
index x is 0 or 1. 13. A process for preparing a tri-substituted urea
conprising: a) reacting 2,4-dichloropyrimdine with an am ne having the
formula: RI-M2 in the presence of NaHCO3 wherein R4 is substituted or
unsubstituted C6- CIO aryl; to forma 2sghl oro-4-am nopyri m di ne having the
formula: C AN \N-H Rl b) reacting said 2-chl oro-4-am nopyrimdine with an
am ne having the formula: R4-NH2 56 wherein R4 is chosen from i)
hydrogen; ii) substituted or unsubstituted C-Cl10 |inear or branched

hydr ocar byl ; iii)ysubsti i . = carbocyclic; iv)

substituted or un)sb bstﬁéu%g%%%g%a%ggé@?%&w%@ggg 1%ﬁljg(“lg?ed or unsubstituted

C2-Cl O heterocyclic; and vi) substituted or unsubstituted Cl-Clo

het er oaryl ; t]% forrp: %n}lsl?no,yri m di ne having the fornmula: 01 Nk N

\%~NH Rc) tregtl YA ami nopyrimdine with oxalic acid to form
a)

2.:4- di
el
the 2, 4- an effective amount of one or more compounds according to Claim 1; and

b) one or more excipients.

1l. A method for treating theumatoid arthritis or osteoarthritis in humans, said

method comprising administering to humans an effective amount of a compound

according to Claim 1.

12. A process for preparing a tri-substituted urea comprising:
a) reacting a 2,4-diaminopyrimidine baving the formula:

4
~

R
X
i
i
with bis-trimethylsilyl trifluoroacetamide to form in situ an activated 2 4-
- diamino-pyrimidine; and i
b)  reacting said activated 2,4-diaminopyrimidine, formed iz situ in step (a),
with an isocyanate having the formula:
OCN—R
to form a tri-substituted urea having the formula:

s

SNH
q Syome®
LA
kY
wherein R is substituted or unsubstituted C-C1o linear or branched alkyl;
R’ has the formula:
— (LR’

R’ is a unit selected from the group consisting of:




reacting said 2,4-diam nopyrimdi ne
trifluoroacetam de form an
reacting said activated

di am nopyrim dine oxalic acid salt, d)
oxalic acid salt with bis-trinethylsilyl

activated 2, 4-di am nopyri m di ne; and e) _
2,4-diam nopyrimdine with an isocyanate having the formula: QCNNR R is

substituted or unsubstituted Cl-Cio linear or branched alkyl; to forma
tri-substituted urea having the fornul a:®RAN NII~N H N~R N-O R

i) substituted or unsubstituted C;-C,q carbocyclic;

ii} substituted or unsubstituted C4-Cy aryi;

iii) . substituted or unsubstituted Cy-Cyg heterocyclic; and

iv)  substituted or unsubstituted C;-Cyg heteroaryl;

R* is a unit selected from the group consisting of’

i) | hydrogen; _

i) substituted or unsubstituted Ci-(flo linear or branched hydrocarbyl;
i1} substituted or unsubstituted C3-Cq carbocyclic;

iv)  substituted or unsubstituted Cs-Cio aryl;

V) substituted or unsubstituted C,-C,q heterocyclic; and

vi)  substituted or unsubstituted C;-Cro heteroaryl;

L is a linking group independently selected from the group consisting of:

D -CR)
i)  -NR°-;and
ity -O<

each R’ is hydrogen, C,-C; linear or branched alkyl; or two R® units can be
taken together to form a carbonyl unit;

theindex xisQ or 1.

13. A process for preparing a tri-substituted urea comprising:
a) reacting 2,4-dichloropyrimidine with an amine having the formula:
R!'-NH,
in the presence of NaHCO; wherein R! is substituted or unsubstituted Cs-

Cyo aryl; to form a 2-chloro-4-aminopyrimidine having the formula:
a

N7 SN

| |
{
R! ;
b) reacting said 2-chloro-4-aminopyrimidine with an amine having the
formula:

R*-NI,



56

wherein R* is chosen from:

i) hydrogen; .

ii) substituted or unsubstituted C;~Cyg linear or branched hydrocarbyl;
ii1)  substituted or unsubstituted C3-Cyg carbocyclic;

iv)|  substituted or unsubstituted Cg-Cyo aryl;

V) substituted or unsubstituted C;-C, heterocyclic; and

vi) substituted or unsubstituted C-Cjg heteroaryl;

to form a 2,4-diaminopyrimidine having the formula:

treating said 2,4-diaminopyrimidine with oxalic acid to form the 2,4-
diaminopyrimidine oxalic acid salt; |

reacting said 2,4-diaminopyrimidine oxalic acid salt with bis-trimethylsilyl
trifluoroacetamide form an activated 2,4-diaminopyrimidine; and

reacting said activated 2,4-diaminopyrimidine with an isocyanate having

| the formula:

OCN—R,
R is substituted or unsubstituted C;-Co linear or branched alkyl;
to fom; a tri-substituted urea having the formula:



