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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 it has been
surprisingly found that certain 1-(N-substituted aryl)-1-N-(2-substituted pyrimidin-4-y1)-
3-N-(alkyl or substituted alkyl) ureas are effective for inhibiting release of inflammatory
cytokines, inter alia, interleukin-1 (IL-1) and tumor necrosis factor (TNF-a) from cells
and thereby preventing, abating, or otherwise controlling enzymes which are proposed to

be the active components responsible for the herein described disease states.
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together to form a carbonyl unit;
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appended claims. All percentages, ratios and proportions herein are by weight, unless

otherwise specified. All temperatures are in degrees Celsius (© 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
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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 pharmaceutical 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-
substituted 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 extracellular release of certain cytokines,
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v) C1-Cjo 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 (Cs), furanyl
(Cy), thiophenyl (Cy), pyrimidinyl (Cy), pyridinyl (Cs), and 6,7-dihydro-5H-
cyclopenta[b]pyridine (Cg); substituted C;-Ciq heteroaryl units, non-limiting
examples of which include, 4-dimethylaminopyridinyl (Cs) and 2-methylindolyl
(Cs).



iv) Cl1-Cl10 heteroaryl units, which are heteroaryl

units containing froml to 10 carbon atons and one or
worRne/105eser oat ons chosen from nitrogen, oxygenPCBHUE{005/013869

and m xtures thereof; non-limting exanples of which

i nclude, triazinyl (C3), furanyl (C4), thiophenyl

(A4), pyrimdinyl (C4), pyridinyl (C5), and

6, 7- di hydro-5H cycl opent a[ b] pyri di ne (C8);

substituted Cl-ClO heteroaryl units, non-limting

exarfesmbgitutetiian unsvbstiteted G-Qiorrelis/hydiperseylrinits ﬁ?the present

m\%\g?’)f’% Bépm%gégrecgy Lf%tb g%cayf%?lggpgﬁéo%ioﬁ%st i tuted

Cl-d o cyclic hydrocarbyl lunits of the present

i nvention can be bonded dir ectly.l(7 the core

pyri m di nyl -urea scaff ohd- N ~N\1H N v N~O or they can
be bonded to the core s aff y way of a |inking
unit (tethered units) rlb terei n bel ow. Linked
or tethered units incl ude al Menearyl units which are
aryl units bonded to the core'scaffold by way of an

or%é%a%% Héﬁﬂ&d toftRE c61% @mhﬂd bPeRTf a lirhﬁirigﬁuﬁ‘lﬁ(‘t’étﬂ&ed bsits)
formul a: -CH2 or al kyl enehet er oar ﬁwdﬁum ts for

degorétred! herean Belpwc dligkedumitethérad unigs inglude gHaylangaryl maits wigieh are

rﬂ}-@g bgmll?adotﬁg fio gqsrg E%éfogcf €¥ gvlray ﬁg gﬁ 91%9%&8 Hmt’a]?of) ﬁ;éample benzyl

unl}[glﬁa{qhgkﬁéﬁgm%anpl es of substituted and unsubstituted
G o al kyl enearyl units include 2-nethyl benzyl (CO

3 N, N- di et hyl am nobenzyl (C6 ,/ﬂfuorobenzyl (CO,
(8- hydroxy)naphthalenazcmggggﬁzag(d o), and
2- (3- hydr oxy- phenyl ) et hyl n Iiniting exanpl es
of substituted and unsubstituted C
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Wé%%‘l RaC grleg (tesnct> el o?trrrl] re ogtlor}a’l subs ’?1‘91&0}43 %orl%l‘q3 Xryﬂ%ng Xydrogen
atoms. Non-limiting examples of substituted and unsubstituted Ce-C1o alkylenearyl units
include 2-methylbenzyl (Cs), 3-N,N-dimethylaminobenzyl (Cs), 4-fluorobenzyl (C), (8-
hydroxy)naphthalen-2-ylmethyl (Ci), and 2-(3-hydroxy-phenyl)ethyl (Cs). Non-limiting

examples of substituted and unsubstituted C;-Cjo alkyleneheteroaryl 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
C3-Cy alkylenecarbocyclic units include, cyclopropylmethyl (Cs), cyclopentylethyl (Cs),
and cyclohexylmethyl (Ce).

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 benzoy! unit having

the general formula:
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napht hal ene. A non- limtinggexanple of an aryl oyl

unit is a substituted or unsubstituted benzoyl unit
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example, 1,2,3,4-tetrahydro-[1,8]naphthyridine having the formula:

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

The term “substituted” is used throughout the specification. The term
“substituted” is defined herein 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



repl aci ng one hydrogen atom two hydrogen atons, or
three hydrogen atons of a hydrocarbyl noiety at a
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-trivsubsiN®Ybed ureas having the

vii))  -halogen;

viii)  -CF3, -CCl3, -CBr3; and

ix)  -SOR®
wherein each R® is independently hydrogen, substituted or unsubstituted Ci-Cy 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

u,N);

which comprises a first position nitrogen atom (N ) 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 Y, a 2-substituted pyrimidin-4-yl unit bearing the R? units as the

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



core scaffold: R2 NI~ NHR ~ R which conprises a

first position nitrogen atom (N) and a third position
wordosoges atom (N) on either side of a centraPCT/US2005/013869
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wherein R? is chosen from:

i) substituted or unsubstituted Cs-Cyg carbocyclic;

ii) substituted or unsubstituted C¢-Cyg aryl;

1ii) substituted or unsubstituted C,-C;o heterocyclic; and

iv) substituted or unsubstituted C;-Cj heteroaryl
the index x is equal to O 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 R3 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



i1) substituted or unsubstituted C6-C10 aryl; iii)
substituted or unsubstituted CI-Cl O heterocyclic; and
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The first aspect of R* as it relates to the first category of R?, includes substituted
or unsubstituted C;-Cg linear or branched hydrocarbyl, the first iteration of which
includes alkyl units chosen from 1(S)-2-hydroxy-1,2-dimethylpropyl, 1(S)-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 (1.S)-phenylethyl when L!is -NH-.

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

substituted or unsubstituted C, or Cs heterocyclic unit tethered to the amino linking unit,
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A second aspect of L' relates 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-ylmethyl, piperidin-4-yl, tetrahydropyran-4-yl, tetrahydro-
pyran-4-ylmethyl, morpholin-4-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.
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67 -(CH2).CHj3 4 ethoxyphenyl 2-methoxy-1-methyl-ethylamino
68 -(CH2).CH3 4-fluorophenyl 2-methoxy-1-methyl-ethylamino
69 -(CH;),CHj3 4-methylphenyl 2-methoxy-1-methyl-ethylamino
70 -(CH,),CH; | 4-methylsulfanylphenyl 2-methoxy-1-methyl-ethylamino
71 -(CH2).CHj3 4-methoxyphenyl 1-phenyl-ethylamino

72 -(CH,)2.CHj, 4-ethoxyphenyl 1-phenyl-ethylamino

73 -(CH,),CH3 4-fluorophenyl 1-phenyl-ethylamino

74 -(CH;),CHj; 4-methylphenyl 1-phenyl-ethylamino

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

76 | -(CH2),CHs 4-methoxyphenyl isopropylamino

77 | -(CHy),CH; 4-ethoxyphenyl isopropylamino

78 -(CH;),CHj; 4-fluorophenyl isopropylamino

79 | -(CH2)CHz 4-methylphenyl isopropylamino

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




-(CH2) 3CH3 4-fl uorophenyl 1-phenyl-ethylamno 94
-(CH2) 3CH3 4- net hyl phenyl 1-phenyl-ethylam no 95
w0 @@mwﬁm 4- et hyl sul f anyl phenyl 1-phenyl - et hg1/E83008013869
- (CH2) 3CH3 4- et hoxyphenyl,; i sopropyl anmi no 97
(CH2) 3CH3 4-et hoxyphenyl isopropylam no 98
-(CH2) 3CH3 4-fl uorophenyl isopropylamno 99
- (CH2) 3CH3 4- et hyl phenyl isopropylanino 100
- (CH2) 3CH3 4- et hyl sul f anyl phenyl i sopropyl am no The
conmpounds whi ch conprise Cxhegerdy | of the present
i nvention can be prepared by the proced@re given in
Exanple 1 below as outlined in Schene |.| WD
2005/ 105758 PCT/ US2005/ 013869 17 Sch NGO O NH2
NN NN+a, Q FF 1Reaentsandcod|tm§%(a)
NaHCO3, Et F, 65 C :
1~ NN CH3 N'N H H3C H2‘b'f’/ NH Boc \ F
CH3 1 H3C = & NHBoc oH

1
Reagents and conditions: (a) NaHCO;, EtOH, THF; 65 °C 10 hr.

CH;
o HH(BZC%/:\NH
Ay L

2 3
Reagents and conditions: (c) i) TBMSTFA, TEA, dichloroethane; 10 °C tort, 1.5 hr;
if) CH3CH,NCO; 50 °C, 18 hr; iii) MeOH/H,O (quench); 5 °C.



Reagents and conditions: (b) DI PEA, NWMP;, 130 C 18 hr.
CH3 CH3 H3C H3C = H3Ci -~ NH H3C-NH OHN~N OHN N HN

wo 20sMb¥te F F 2 3 Reagents and conditions: ¥Ch/UBY005/013869
TBMSTFA, TEA, dichl oroet hane1'8 10 Cto rt, 1.5 hr; ii)
CH3CH2NCO, 50 C, 18 hr; iii) MeOH H20 (quench); 5 T.
WO 2005/ 105758 PCT/ US2005/ 013869 18 EXAMPLE |
1- (4-Fl uorophenyl)-1- { 2-[(1

pur iyl et BRORIEBE L
§ gzt ( ﬁ&‘%—hyﬁ gl%i)g}lygv}ﬁ %rﬁthl?)y 5 &12 1)2 1me gy (RroP)zlal%mo]

present exanpl e angmmaﬁpugﬂmpkﬂﬁeaﬁhhg)R2 unit of the
final anal og, can "be prepared using the nethod of

Konno et. al., Chem Pharm BuII (1997) 45, 185,

d f ti s
P50, 2 P SRERTA D gy v
in It@ a of i 1151‘%&6%9 ef—ﬁ‘m e dndlivalth@oapyikésthe RAanit 36 thetfinal arflog, can
F HE (780 and EtOH (3100 nl) is added

bemm@mi L(Szzg4thg meﬂn@llofriﬁ}npo er s hben) Bharip. il 9P Es dh+ 35,
roanlllne (162 g, 1.46 nmol) in one

ln?%W??@ﬁgﬁﬁﬂlé ?@Eﬁﬁtlng 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

coolPeepagatism ofi(gishlorRpytiwidingyl)- ﬁ%ﬂn@mrplmyl)ta@lm@(?@ flora

o BBl A Bt 1R aE A B et o100
mjg) ikybed mﬂ@gﬁt%? 0%515mébl). T6 dhe/ﬂﬁxhyeebhwmtﬂesmtl@addea 4

The co aqueous |layers are extracted with
ﬂu@tc@adn(e:{l&) g, Tr%@rr@@rm ione gowiogant ¢h rayé?l@g midugggliogyed to warm

TR XX RN R R e

51 dd¥0an bERBofell lolvEatightl RCRAGAE tHeAleRHdayoi 10 °€ foh bk kdditional
urry is obtained. (ca. 1 L volune), hexane (3.5 L)

10|I®ussd'le| eenadlycufiivent Gin doimpletionaif gk teactigso (Eheqeqstipgsotugon is
diluted with EtOAc (4.5 L) and washed with water (3 x 2 L). The combined aqueous
layers are extracted with EtOAc (3 L). The combined organic layers are dried over
MgSO, 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 concentrated until a thick slurry 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 filtration, 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, CDs0D) § 8.06 (d, J = 6.0 Hz, 1H), 7.59
(m, 2H), 7.11 (m, 2H), 6.64 (d, J = 6.0 Hz, 1H); MS (ESI) 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 CHzCl; (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



hours. The thick slurry is collected by filtration,
washed with hexane (2 x 500 nL), and dried (20 mrHg,
WO omsiloesperature) to afford 99.43 g (79. 3% yi BAHUSWN5/013869
the desired product as a vvhgée soI [ d 1H NMR (300
MHz, CD30D) 5 8.06 (d, J= , 7.59 (m 2H),
7.11 (m 2H), 6.64 (d, J= 6.0 Hz, 1H) M5 (EST) mz
224 (M+l). Preparation of
S-3-[4-(4-fl uoro-phenyl am no) - pyri m di n-2-yl am noj - 2-
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propylgmingiinicarefillyrtraasfefrad to a8 Lt kglamgéwm Z(bmlw |l

DS B AIRS0Rs oageeet 1B ks Bilits AfYes(2-chloro-
pﬁmlaﬁa-at §l)5(ﬂlﬂlfo§§-pﬁény'lpﬁﬁin%QmeI§ U4f rﬁﬂloﬁ%idtﬂh@ﬁa&tlolﬁs

m nutes and concentrated to an oil which is

warnedtte 430 € fort 16| hewrss flBoGdry) anaaﬂdltrcmabtﬁwh@m ptat3$dC. After
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wREE (vith | watér @RST EY. Ik ddnliinedl Aq;ltab@sslléyéié‘? bRGxiiEtel 346 EtOAC (1
nmL). Diisopropyl ethyl am ne is then added. To

x 1 h) snds thisisicombined adthettie pthet htggrn@ layels The combined organic layers

af%%f)edd%@l e agpra NGt Cha A B ditgh 3,82 KE g of

W £3 1f fltlea\Rd: PYhePugddithic@Rath 48 ofekdisofahe fotfowing solutions
A ter cooling to roomtenperature, the reaction

ofsiottoné/BtOAs: 1d19,UtBd 4ailth afd O o(azeian:_) Agy fractienstredtaining

it t (3 1
reliy it pro e cpoingt TR e RS S B R G
, (SWaE&oﬁé)’Et@A@ i I%NQEOH) id @aeans det@ﬂﬁn@ YHR RS tRhY 8k éhhanced in
| ayers are washed wth saturated aqueous NaCl (1 x 1

thtﬁn@lrmodudtt Eh@domhm@dj fhctions age aqgepnttagedi vagk@w pradece3: foamy
fritt. el.u th 4 L _of
e b i S S PR S SR ) el ol hrer
hohi the ﬁkeé}plta}ke FhiA OO ROBERER o fTATHe Fillteké isAfsated with a solution
containing relatively pure final product are

of exald amdi (891’51 ghinl aggtone (;Gﬁocmh) @‘garapvﬁrqlmm)ltes A tacky solid mass
t OAc, 0.1 9N
PR TR 12 EPPERHATET oot R e R bpBApa by fation

to hi¥8rd O7E7 Q%?b RvaR81dPHStha desifdpEedict 2 @ ob(ﬁ]latéasﬁlt(asb%ale violet
produce a foany " material which is dissolved in Et

so(1650 HiNMBI(30GMHz, €D Ct) & 53M(d, dimpePdlaill), PET &dd, 1=4.8,9.0 Hz,

oA L5 2 BT 60 S ST G- b, s s

1?@{& 418913593, IH); RERENIEMEEA (W-H1)over sever al

m hutes. A tacky solid mass partlculates after
stirring for approximately 1.5 hour and the solid is

col lfgrglt)aergtlc?ly oif u huoro-p%enyl)-l-{2—[(1.5’)-2-hydroxy-1,2-dimethy1—
propylamino]-pyrimidin-4-y1}-3-ethyl-urea (3): S-3-[4~(4-fluoro-phenylamino)-
pyrimidin-2-ylamino]-2-methyl-butan-2-ol 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



to afford 126.7 g (70.8%yield) of the desired product
as the oxalate salt as a pale violet solid. 1H NWR
W@ 208/10448 CDC13) S 7 79 (d, J= 5.9 Hz, 1H), 7PQIU$1A5/013869
J= 4.8, 9.0 Hz, 6.98 (%0 J=9.0 Hz, 2H), 5.87
(d, J= 5.9 Hz, | H) '4.00 - 90 (m | H), 1.23 (s,
3H), 1.16(m 3H), 1.15 (s, 3H); M5 (ESI) in/z 291
(Mtl). Preparation of
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|
soffAn it i 30\ R BTy PSS nER i 10 gpmpletgd and the
redotiof 11171§wéd & stﬂ@ﬁd mh)to kdbm - anRelvBadut 2.5hduls. | Bthyl
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i et h
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produces an initial exotherm and then water 3
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i nsol ubl e materi al orns i s renove
adflitionalat8. b g famratotdl of P75tz 49.8% e xWfe pwprrmte@altae a vghite crystal.

s R 14T BESSRAgh AR RS B s 0.

—919@{20@ 7%?917210 @Rl4EBCs. sng H=ls, ¢H§CIHPBS)3 (bpgriagesi 49 —3.40
(but "not” pure) fractl ons TLC ( 60% THF/ hexane) are
(ng GH)gc34d,1. HdmdﬁHr)aM@c(ESﬂdﬂ/@ 69%(MH11D ZEMS romcaleddor t o

caford: My MeEa 58] B g o e

THE/ hexane gradi ent) by preparative chronatogr aphy to
give an additional 18.7 g for a total of 97.5
59. 24eMetigByonhenyd)Tat2el(il o 2-aethoxyhi- m@tlryiy@w&ﬂmmo}pyrlmldm—‘l-

y1iepiyl-ge FONMR Cadb Wik, Eg R a07 IR 93 e 5 8 1z, 1),
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1H)E&‘>122 —}a 98 GﬁQlH)VB:B)S s, I—]H\)!B3 #ﬁﬁbmhlfed4 Bé{z 1H), 3.43 = 3.32 (m, 1H),
3.41 (s, 3H), 3.21 — 3.06 (m, 1H), 1.68 — 1.53 (m, 2K), 1.52 — 1.36 (m, 2H), 1.31 (d, J=

6.6 Hz, 3H), 0.98 (t, J= 7.3 Hz, 3H); MS (ESI) m/z 388 (M+1),

1-(4-Methoxy-phenyl)-1-{2-[(15)-2-methoxy-1-methylethylamino]-pyrimidin-4-
yl1}-3-ethyl-urea: TH NMR (300 MHz, CDCl3) § 9.93 (br d, J= 7.3 Hz, 1H), 8.56 (br's,
1H), 7.63 (d, J= 7.3 Hz, 1H), 7.15 (d, J = 8.8 Hz, 2H), 7.03 (d, J= 8.8 Hz, 2H), 6.04 (d, J



C18H25FN502 (M) 362.1992, found 362.1987.
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2H), 5.51 (d, J= 6.2 Hz, 1I—I), 5.32 (br s, 1H), 4.22 -
3.98 (m 1H), 3.86 (s, 3H) 3.48 (br d, J= 4.8 Hz,

1H), 3.43 - 3.32 (m 1H), 3.41 (s, 3H), 3.21- 3.06

—GISIHZ’LHIH) 4.1684011(1153}();1?5 82K, 3H), 533 - 326360, (5H), 288 (s, 3H), 1.30
3H); M5

(d(é5|26; 51 Zém?i 730 R dpsprene) G50 ¢ (Y

met hoxy- - et hyl et hyl am no] - pyri m din-4-
yI} 3- et hyl - urea 1H NMR (300 MHz, CDC13) 8 9.93 (br
d,  JE(#Methieypltdyl)- 8- (3G ((H2-mydroxsH) 2-dimety{topylaminod-

Pyl -5 i 20NN OGP Ber DRB S B0l Da 1 5L (&=
5. gf% ‘r%%ﬁg%d 3= %Hz“zﬁ% 7D (iilyl): 9, @1—1%82;&)8 5. &%Jé’z 6ABHz, 1H),
3.87 2540, 3.45— 3. 43) (hig ,?.H)J—l) 33 NB. A6H8I, )12Hr),zMSE{ES()M%/Z)374 (M+1)

1- (4- Met hoxyphenyl ) - 1-

{2-[(15) - 2- hydroxy-1, 2- di met hyl propyl am no]j

pyr' gg@' F&O&ﬂhé{lﬁ? ﬁg@%gs?l Qerﬁethé'fﬁj N%tﬁy%@@%mno%}gimn#yl}-

3-&thy9u&aHiH NPMR, (390 0H,d:D0k) @9@9%@: s, AH)), 7.88 64 J(=¢15.9Fz, 1H),

7349 20 P iS4 14 5 2o g A, Fpf ol T- S, 25’3 56 0, =
sHM 2 hﬁf) ﬁ)’fb@%”M‘n} 4]10 £12J{=@9 ﬁ): ﬁi)rf?tslﬂgayf b 8 Hz, 2H), 34465

“ e m no m di n- -urea:
SHR 473@0%@ H@Bms» 58 /896 81z éH) )9 ey yHyz, 3ED; MS (ESD
% 7.14 (d, J= 9.0 Hz, 1H), 7.14 ( d, J=
’"@.54@4“1—0, 7.00 (d, J= 9.0 Hz, 2H), 5.56 (d, J= 5.9
Hz, 1H), 5.50 (br s, 1H), 4.10 (g, J= 6.9 Hz, 3H),
3.51 (d, J= 4.8 Hz, 2H), 3.44 (s, 5H), 1.47 (t, J=
6.9 Ht4-Mdthyl- shlfBﬁylbIﬂeny.ﬂFl -§2-9(18r-2-1Béthoxyt 1 28ethylethytanting]-

oy PGk | SN 53‘05'* Wbz, CPEP I ol 787 @I =

5 ﬁ% (1§1t)),ef M@mﬁ@hgﬂﬁg @br 4=, le% Qﬂgw 491(2de§ slsHHz 1H),

5588b1+dZJHJ,H)10 (r 341K 3.49= Bza(mlz'zﬂ)ga)sz (3. 3H), (&3 Jhlg(m, 6H);
J— 5.8 Hz, 1 5.38 (br 1

Nkﬁ@él)( 42356( 1? 3.49 - 3.27 (Fn') 7H), 2.(52 (:, 3E)|),

1.33 - 119(m 6H) ; I\/B(ESI) nmz 376 (M1).

1- (4- Met hoxy- phenyl ) -1-(2-i sopropyl am no-pyri mdin-4-y

I) 31-¢4Md:th<bmephengzl-}l Moﬁ@@@lafﬂﬁzq-pﬂﬁiﬁlkﬁl)A@yl)}:@ elhyl(lmtva 'H

NMR (3'30 M ED ) 870, 0 o Steytt sy (A2 5%, 27 35" s = 0.0 2,
2H), 7.00 (d, J = 9.0 Hz, 2H), 5.48 (d, J= 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, J = 6.6 Hz, 6H), 1.28 (t,J =
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, CDCL3) § 9.97 (d, /= 7.0 Hz, 1H), 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



2H), 7.00 (d, J= 9.
5.03 (br s, 1H), 4.
w@2eh5/1¢068 J= 5.3 Hz .3
6H), 1.28 (t, J= .3 Hz,
1- (4- Met hoxy- phenyl ) -
l)-3-isopropyl -urea: 1H

Hz, 2H), 5.48 (d, J= 5.9 Hz, 1H),

(m 1H), 3.87 (s, 3H),

1H), 1.32 (d, J=PGI/6S1485/013869
H&' M5 (ESI) mz 330 (Mt1).
o%r opyl am no- pyrim di n-4-y
300 MHz, CDC13) 5 9.97
= 6.
8

MR (
(d, J= 7.0 Hz, 1H), 7.86 (d, J 0 Hz, 1H), 7.15 (d,
J= 8.8 Hz, 2H), 7.00 (d, J= 8.8 Hz, 2H), 5.46 (d, J=
—~ 599 (kiz2HLH) 87 G, TF),1.38.(827 €16,4 HE)Q GH) 129 (WD 2 6EEHLIETESIS (ESD
PCT/ USP005/ 013869 22 - 3.99 (m 2H), 3.87 (s, 3H),
mg 348 M= 6.4 Hz, 6H), 1.29 (d, J= 6.6 Hz, 6H); M

(ESI) nalz 344 (I\/H) Further non-limting exanples
of conpounds according to Category | of the present
I nvefdrthen nbmhhumeg e){la{r(pdesl‘eﬁ'tcbnmymthmyb()rdmg tp Zagory I of the
S) - 2- net hoxy- nmet hyl - et hyl am no] - pyri m di n- 4-
prﬂe}li@Vﬁ%chl&ﬁ%a 1- ( 4- Met hoxyphenyl )-1- {2-[(1
S) 2 . o .d. _4_
v } prMo@p%%y yphe g’i‘jei Q%L{(%g?,\’h%%ﬁg]%yrﬁ%ﬁ%métﬁylﬁ nf'nlo] pyrimidin
Sé 2- met h;dj%;mlethyhetelayl - et hyl am no] - pyri m di n- 4- yl}
--|s-ropy-re; :
-4 -?fteﬁfifawpmﬁwﬁﬂ~£2ziél.ép-szowfaammlﬁaylﬁwlﬁ{nmﬂoz.rwdm-“-
nme y
1-(4- I\/Eth }?%%ﬁ -1 (2-1sopropyl am no- pyrim di n-4-yl
) - 3- D(ébMdthonyphenyl) 1-{2-[(15)-2-methoxy-1-methyl- ethylamino]-pyrimidin-4-
1-(4- Met hoxyphen I;gy 1-(2-isopropyl am no-pyri m di n-4-yl
) - 3- i s0- pYOPyISO-TEPRYLUISR: ( 4- Met hoxyphenyl ) - 1-
é ir |[ Enl gl) nlzymfét?&éﬁrgﬂer&}jL—'@tlsfbébp?[a%ﬁﬁb%%ﬂﬁ&m -4-y1)-3-methyl-
1- (4- Met heeyphenyl )-1- {2-[(1

ovr - WAy Bl oo e Ry rapigry orgs

{2-{( 1 1, ) .
pyr i i di n- ? i giﬁ g% %%?égg%‘ﬁ%ml% gﬁ%[hfi@ 3riso-propy
{2-[(15)- &ehl;ydr oxy- 1, 2- di net hyl - pr opyl ani no] -

pyr {n(g IMethoxypixeny?) &[Pféggyllly;cgcr»?yqi,2-dimethy1—propylamino]-
pyrimidin-4-y1}-3-methy-urea;

1-(4-Methoxyphenyl)-1-{2-[(1S)-2-hydroxy-1,2-dimethyl-propylamino]-

pyrimidin-4-yl1}-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-[(1S)-2-hydroxy-1,2-dimethyl-propylamino]-
pyrimidin-4-y1}-3-iso-propyl-urea;
1-(4-Methoxyphenyl)-1-{2-[(15)-1-phenyl-ethylamino]-pyrimidin-4-yl}-3-
methyl-urea;
1-(4-Methoxyphenyl)-1-{2-[(1S5)-1-phenyl-ethylamino]-pyrimidin-4-yl1}-3-ethyl-
urea;
1-(4-Methoxyphenyl)-1-{2-[(1S)-1-phenyl-ethylamino]-pyrimidin-4-yl} -3-propyl-

urea;



1- (4- Met hoxyphenyl )- 1 - {2-[(1
S) - 1- phenyl - et hyl am no] - pyri m di n-4-yl} -3-
woreobgtds7e8 ea; 1- (4- Met hoxyphenyl ) - 1- PCT/US2005/013869
{2-[(1S)-1-phenyl - et hyl am no}; pyri m di n-4-yl}
-3-ethyl - urea; 1-(4-Methoxyphenyl)-1-
{2-[1(15) - 1- phenyl - et hyl am no] - pyri m di n-4-yl } - 3- pr opyl
- urea; WD 2005/105758 PCT/ US2005/ 013869 23
1- (4- Met hoxyphenyl ) - 1-

{2-[1c @%mmwl)el-m%[@m heghepylrdthylainmod-pytimidig-4-glg-3-iso-
propyl ur ea; - Fl uorophenyl )-1- {2-[(1S)-2- net hoxy-
rret hylpr%WhHr i no] -pyrimdin-4-yl} - 3-nethyl-urea;

) rret @I ?ﬁtbﬁbgyp%wn% {_& [($.f§ r% gl%tnh%)(y-a %Eﬂlbpéﬂ&?f%%;mc_)]-pyrlmldmA -yl}-
1- (4- Fl u@-opthghypten; 1- { 2- [(1 S) 2- met hoxy- |
3”?212{ e hylhgqlr?élg?]&p[)({&)rg-meﬁloxy -m%thyl ethylamino]-pyrimidin-4-yl1}-

1-(4- FI uqﬁl%ggpweg 1- (2-isopropyl am no-pyrimdin-4-yl)
- 3-net hyl -

1- (41-FI-Ehnbmzpﬂ1em1951)) - {2-[(BS)i B opthopy lamethyl-ptylamiiod Japyingidjn-4-y1} -
-3 -propyl -urea;

1- (4-Fl uoﬁ’lfﬁf%ﬂ@/}fl)uria (2-i sopropyl am no- pyri m di n-4-yl)

- 3- -
s |2 s gy g ; 18 %F%‘prﬁ@%% 5 ((é 15(#%%}@%?“@12?%%%dm{-@yll)%’i]-methyl urea;

4-y| -¢BFletdphenylpa:(2 lsdpﬂeﬁlmmomy@myﬂm-él yl){32p1[0¢33[1 urea;
i) yI2} h%dgf @Fﬁﬁf@g‘egﬁ) 1{@-1§{p3§¥yg%ﬁn@ﬁﬁyy% nn)l—y )rg-zso propyl-

{2 [(15) G ydroxy 1, 2-di et hyl - propyl am no] - pyri m di n
et propyl -urea; 1-(4-Fl uorophenyl)-1-
{2 [1( %Fluﬁfdnhdnﬂw {&- [Zlﬂmhydmkﬁ r2ogbiyr eyl podpypamined-gyrmidin-

4-y urea; 1-(4-Fluorophenyl)-1-
{2 [(15) 4ry Je&“% ani no] - pyri ni di n-4-yl '}

{ 2 [ A }“ uorcg{h@ﬁ’{/l 1 ﬁ(@m@%gc]ﬁ%%g}?:Q)r-ndl%iethyl-p)gclapy}lammo]-pyrlmldln-
- 3- et hyl -4-yl}-3-ethyl-urea;
1-(4-Fluorophenyl)-1- {2-[(15)-2-hydroxy-1,2-dimethyl-propylamino]-pyrimidin-
4-yl}-3-propyl-urea;
1-(4-Fluorophenyl)- 1- {2-[(15)-2-hydroxy-1,2-dimethyl-propylamino]-pyrimidin-
4-yl1}-3-iso-propyl-urea;
1-(4-Fluorophenyl)-1-{2-[(1S)-1-phenyl-ethylamino]-pyrimidin-4-yl}-3-methyl-
urea;
1-(4-Fluorophenyl)-1-{2-[(1S)-1-phenyl-ethylamino]-pyrimidin-4-y1}-3-ethyl-
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-yl}-3-iso-

propyl-urea.



urea; 1-(4-Fluorophenyl)-1- {2-[(1
S) - 1- phenyl - et hyl am no] -pyrim din-4-yl} -3 -propyl -
wae@s10sasl 1- (4- Fl uor ophenyl ) - 1- PCT/US2005/013869
{2-[(1S)-1- phenyl - et hyl am no%}- pyrimdin-4-yl} -3-iso-
propyl -urea. WO 2005/ 105758 ACT/ US2005/ 013869 24 The
conpounds whi ch conprise the second aspect of Category
| of the present invention are N (aryl or substituted
aryl)-(2-substituted-pyrimdin-4-yl)-N -substituted
al kyTheuwoagmuhdywhightchmpfies tialseconRaspdst ENateigdtyR of shegpresent
Rl wherein R units are su I tut 1-CA4.l.i ne r .
BB REN PR T SYRSHIE D r(é-saﬁﬁﬁg‘?§ ygridipg gl pebstitoted
f elowin Table Il. TABLE Il No. R
al%flqu-t\’%% H&?ﬁ% Hg{é%i@b?ret hoxyphenyl
2- hydroxy-1, 2-di net hyl - prdﬁyl amno 102 -CH2COH
4-Caggcz|xzpplenyl Zhhydlr oxyl\} 2- di\mgtRhyI -propyl am no 103
uor opheny
2- hydr oxy-1, 2-di net hyl - u\gyll\aml&o 104 - CH2QOH
4- met hyl phenyl 2- hydr oxy- 1, 2-(31 ne yI propylam no 105
- CH2OH 4- et hyl sul f anyl phenyl R2- hydr oxy-
- t
w%er&n%ﬁﬁ'i%}: sﬁ’ﬁsﬁﬂﬁé? @% éér}n%ﬁ ggﬁ%%%;(ﬁ éﬁ% NRMRIAE Y dxamples of
%ﬂmyﬂh&mw h&elnbem»(m-TalblerIﬁnet hyl - et hyl ani no 108
- CH2CH 4-fl uor ophenyl 2-nmethoxy- | -nethyl-ethylam no
109 - CH2COH 4- et hyl phenyl 2- net hoxy- |
-met hyl -ethylam no 110 - Grd&tg 4 et hyl sul f anyl phenyl

2-met hoxy- | -nethyl -et th amno 111 -
Nb. net hoxypphenyl | 1- phenyR! et hyl ani[no 112 - CH2 B

_4- et hoxyphenyl 1-phenyl -ethyl ani# CLROH-

191 ¢ Qﬁp@ﬁw 1- pﬁ@p@;ho)@phv}y&m mo2-hyd1roxy -1,2-dimethyl-propylamino
102 -CH,OH 4-ethoxyphenyl 2-hydroxy-1,2-dimethyl-propylamino
103 -CH,OH 4-fluorophenyl 2-hydroxy-1,2-dimethyl-propylamino
104 -CH,OH 4-methylphenyl 2-hydroxy-1,2-dimethyl-propylamino
105 -CH,OH 4-methylsulfanylphenyl | 2-hydroxy-1,2-dimethyl-propylamino
106 -CH,OH 4-methoxyphenyl 2-methoxy-1-methyl-ethylamino
107 -CH,OH 4-ethoxyphenyl 2-methoxy-1-methyl-ethylamino
108 -CH,OH 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,OH 4-fluorophenyl 1-phenyl-ethylamino

114 -CH,OH 4-methylphenyl 1-phenyl-ethylamino

115 -CH,OH 4-methylsulfanylphenyl 1-phenyl-ethylamino |

116 -CH,OH 4-methoxyphenyl isopropylamino

117 -CH,OH 4-ethoxyphenyl isopropylamino

118 -CH,OH 4-fluorophenyl isopropylamino

119 -CH,OH 4-methylphenyl isopropylamino




114 - CH2CH 4- et hyl phenyl

1- phenyl

-ethylam no 115

-CH2OH 4- net hyl sul f anyl phenyl 1-phenyl -ethylam no 116
WO HROh$788 met hoxyphenyl i sopropyl am no 117 - CHAOMUS2005/013869
4- et hoxyphenyl i sopropyl amn 118 - CH2H
4-f| uorophenyl isopropylamno 119 - CH2OH
4- met hyl phenyl i sopropyl am no WO 2005/ 105758
PCT/ US2005/ 013869 25 120 - CH2CH
4- et hyl sul f anyl phenyl isopropyl am no 121 - CH2QCH3
120 net heﬁlﬁ:;ﬂﬂényl @Hwﬂwﬂm&@nﬁlpﬁerml ret hyl - prigpstopwtemino
122 CH2OCH3—4—et-h heny}l—2= IIYU Xy
131 2 di&“@ﬁs pr opy/r\&# ybhesiy) éﬁ@éo’@’ Feubrsind prylammo
1521 | TETNYho BB 1am N9 _hykiedx -propyl
%f ethyﬁ%ﬁen 2- hydrog)(}grp 2} =th¢|:gggovlan1no,pK?ganuno
1233HQCIIEHZ(4€H@t hy| sul-ﬂangolphérgfﬂ]yl —hydroxy-l 2-dimethyl-propylamino
h\/r‘ltny\/ 1 2. nmeth \I | -pr nn\/lram no— CL2 LR
i3 4 nt HokyPREny| | 2- 2- HeRBY|PReRYL. e r?ylpydéwﬁyﬂérﬁlﬁlsﬁlya propylamino
3 3 tToX
ol ot DR Rpany RO S Y BLOB | 2 H QPG bRy -propylamino
126 "et boMyoCH; - net hymetlidkybhehyno | 129-mé@CHanethyl-ethylamino
4- et hyl phenyl 2-nethoxy- | et hyl - et hyl
12TH208H8@CHBt hy| sul-¢thagsnphexly| :% r2-methoxy-1-methyl-ethylamino
—at h DI [Ta W Vol M aY
Ll Ty EL I l anT I I
148 et ﬁ‘&ﬁ%ﬁ%ﬁﬁ 9?1‘9 EW‘YJI ami|n -nic?; OXYCH: -ethylamino
179 €[ hoxppHEeny! 1 - mhﬁlebh 1 lam nozlﬁ&hoygjg-%tﬁy- 1-ethylamino
4- f uoroéﬁegﬂvl 1- phenyl - Iy}ﬁl amno 134 - QCH3 eyt
130 net kGHpBEHY | 14M$u1hnmham1 no 2m@ho>@H2w13yl-ethylamino
| thvl sulfam
=TT oy PTreTry T LTIyIaII
1%&&2 Cﬁéthoxy%ﬁéﬁypqﬁgéﬁﬁopylan1noTH¥@9i1§gQ§@Eﬁ@
€ yi— S0 @{He 138 - CHZ2¢X _
! gf uorgggeg%l |sqggopy% mno 139 -CH2 Bnyleﬂbdmnum
143 met hytipbeny! | soptdpytophemd 140 - CH2O@HM8nyl-ethylamino
4- npt hyl sul f any] phenyl | sopropyldnino—141 ~CH2CHR20H
144 et WERyPRByl | 2- HymeByiphens di et hy! - pribsyYlesHylamine
1_A 2 _LI [laVa' llaVa'l I{P
1%_ hlydr o ﬁ-&%ﬂé’ It C%f henyl | 1-phenyl-ethylamino
136 -CH,OCH3 4-methoxyphenyl isopropylamino
137 -CH,OCH3 4-ethoxyphenyl isopropylamino
138 -CH,OCHj; 4-fluorophenyl isopropylamino
139 -CH,OCH; 4-methylphenyl isopropylamino
140 -CH,0OCH; | 4-methylsulfanylphenyl isopropylamino
141 -CH,CH,OH 4-methoxyphenyl 2-hydroxy-1,2-dimethyl-propylamino
142 | -CH,CH,OH 4-ethoxyphenyl 2-hydroxy-1,2-dimethyl-propylamino
143 | -CH,CH,OH 4-fluorophenyl 2-hydroxy-1,2-dimethyl-propylamino
144 | -CH,CH,OH 4-methylphenyl 2-hydroxy-1,2-dimethyl-propylamino
145 | -CH,CH,OH | 4-methylsulfanylphenyl | 2-hydroxy-1,2-dimethyl-propylamino
146 | -CH,CH,OH 4-methoxyphenyl 2-methoxy-1-methyl-ethylamino
147 | -CHyCH,OH 4-ethoxyphenyl 2-methoxy-1-methyl-ethylamino
148 | -CH,CH,OH 4-fluorophenyl 2-methoxy-1-methyl-ethylamino
149 | -CH,CH,OH 4-methylphenyl 2-methoxy-1-methyl-ethylamino




143 - CH2CH2OH 4-f | uor ophenyl

2- hydroxy- 1, 2-di net hyl - propyl am no 144 - CH2CH2CH

wa2eenbsrsphenyl 2- hydr oxy- 1, 2- di net hyl - pr opy| ar@T0S2008613869
- CH2CH2OH 4- net hyl sul f anyl phg@y 2- hydr oxy-
1, 2-di et hyl - pr opyl am no CH2CH2CH

4- met hoxyphenyl 2-net hoxy-I-nethyl -ethylam no 147
- CH2CH2COH 4- et hoxyphenyl  2- net hoxy- |

-nmethyl -ethylanino 148 - CHPCH?(OH 4-f | uor aphenyl

130 net -Iﬁlﬂ’zﬁlﬂzDH nﬁh}dth;ésuh@nalphwl 149- mQﬂ*QJ@HZ{methyl ethylamino
4—rpthytabeayl—2-rethaxy—rethyt—ethy
15805/ £65F5R0BCT) USTOREIGYRREY! 24 150y- ?:}Fé@ié‘dyfbylammo

et | ylI'phen 7 oxy4{ I -ne at,
1?1 %%@4 rretalh%tgg/ enltlj 1- henyl-yﬁ%?grﬁ%%}g%?lﬂg}g

150-P CRITOHAOBE hoxy phényiophemhieny |- et hy| amhaoyl-ctf@amino

CHPOH A4-f1 obhemv—1-phepnyvl-et h\ll am-no—3154

1’5%3@1@%@% hir%@ﬁ%@wﬁéﬁw et hyl ATAbRBYI-oiBgamino

1550 - CADLEO ] FELRL DRERDTOEL bpr opy SR R atho

B
ofrop i it OH

1Z@HQC!¢3QI@HLOH hoxymﬁﬁﬂh/cxypﬁéi@ﬂ Opyl amno ik

uorophenvl lisopropvl am no 5O - CHRCH2OH

4 . a4~ OLIDN DAL INy

157 nptFLORRAH | soprobgrxmkend 180 - CH Cisgpopylamino

lﬁﬁrﬂet}%%} Tyl pu 4@}‘8@1{%}3’;})%: ;III No—I0TL;

T
1552 @@HS T ihe YRS 2

- (O, hydr 0XY - isopropylamino
2-dinethyl -priopylam nd ™ 163 -( ) 20CH3 propy
160f uﬂm}ﬁ]}h@}l

pi-metirsufanglpBergil et hy! - pr spyrioaylamgno
CH2) 20C]
Ih

4—re .n,L r (BWBE—- ?‘fﬂm | -h}ﬂggxy:& %W%@mpylamino
o

d %ﬂ;zqcﬁs di me ﬁlgﬂt
_ ylpn - -1.2-di _ '
T 2CATS Ry PAS N g0 R A psfilgropyianing
14_? net- £©IXMEID@H)(| 2- neilnoxopherdyl - met fi?yhych?bkwﬂﬁndmxethyl-@?opylammo
() 20CH3 4-¢

hc\y\/nhan\/L 2. et hoxy

16ef hWHéz(ﬂ‘}Ham no Mgty F{h@l@) 20CH: WPML]&)@O‘EW@M -propylamino

Dl et S e

18 ; mHle axy-1 - ma\rtT EE/ Pwﬂﬂl \g a muirgzlﬂ ) }tli ?J:ngjl;c))x 6}:-|_rréithyl-ethylamino
147 npt-HoypPEHy | | 1- phethgxynbenyll ani| no2-methoxy-1-methyl-ethylamino
168 | -(CH2),OCHj; 4-fluorophenyl 2-methoxy-1-methyl-ethylamino
169 | -(CH2),OCH; 4-methylphenyl 2-methoxy-1-methyl-ethylamino
170 | -(CH,),OCHj | 4-methylsulfanylphenyl 2-methoxy-1-methyl-ethylamino
171 | -(CH,),OCHj; 4-methoxyphenyl 1-phenyl-ethylamino

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

173 | -(CH2),OCH; 4-fluorophenyl 1-phenyl-ethylamino

174 | -(CH3),OCHj; 4-methylphenyl 1-phenyl-ethylamino

175 | -(CH,),OCHj3; | 4-methylsulfanylphenyl 1-phenyl-ethylamino

176 | -(CH2);OCHj; 4-methoxyphenyl isopropylamino

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

178 | -(CH2),OCHj; 4-fluorophenyl isopropylamino

179 | -(CH2);0OCHj 4-methylphenyl isopropylamino




172
173

WA 7005A¢582) 20CH3 4- et hyl phenyl

175
1-p
i SO
i SO
isa

- (CH2) 20CH3
- ( CH2) 20CH3

4- et hoxyphenyl
4-f | uor ophenyl

1-
1-
1-

phenyl
phenyl
phenyl

-et hyl am no
-et hyl am no
- et hy| BEA/082005/013869

- (CH2) 20CH3 4- et hyl sul f gpyl phenyl

henyl - et hyl a

propyl am no

propyl am no
ropyl am no

mno 176
177
178
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196 | -(CH2);CH,OH 4-methoxyphenyl 1sopropy1am1no
197 | -(CH);CH,OH 4-ethoxyphenyl isopropylamino
198 | -(CH;)sCH,OH 4-fluorophenyl isopropylamino
199 | -(CHy);CH,OH 4-methylphenyl isopropylamino
200 | -(CH,);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-[(1S5)-2-methoxy-1-methyl-ethylamino]-pyrimidin-4-

" yl}-3-(2-hydroxyethyl)-urea;

1-(4-Methoxy-phenyl)-1-{2-[(1S)-2-methoxy-1-methyl-ethylamino]-pyrimidin-4-

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

1-(4-Methoxy-phenyl)-1-{2-[(1S)-2-methoxy-1-methyl-ethylamino}-pyrimidin-4-

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




The follow ng are non-limting exanples of conpounds

whi ch conprise the second aspect of Category | of the
wWee@saorrss nvention. 1-(4- Met hoxy-phenyl)-1- PCT/US2005/013869

{2-[(18) 2-met hoxy- | -methylsethyl am no] -pyrim din-4-

yl '} -3 -(2- hydroxyet hyl ) -urea; 1-(4-Methoxy-phenyl)-

1 - {2 [ (1S) - 2- et hoxy-

| - met hyl - ethyl amno]-pyrimdin-4- yl } -3

-(2-met hoxyet hyl ) -urea; 1-(4-Methoxy-phenyl)-

{2 [1( (‘sMethaxptieryl- 1H2ri(é$)h:wmeéhqu+ meﬁly]l-eﬁw&atmnq] -pyrigmidin-4-

ydr urea; WO 2005/105758
PCT/ USZO@&?@I@S‘@@t 3@”‘1&1 2‘1\9@{ hoxy- phenyl )- 1 -

{ 2 [1( éaﬁMe%ldﬁtﬂHaﬁyn IL{Z-[(?S)WJme%di‘yL Bfet]-cByldciing]-Pyrdmidin-4-

met hoxypr opyl’) -ure

|1 (4 rl\]/l%‘t hsdksh3 @Herdmybmtyl)f@reﬁ(la 2- met hoxy-
(Ze ]}19% i @16‘51{/1]3 rle&y (;E}(g'll‘f%@} {/—H%ﬂlé'i)‘; }ylafnlno]-pyrlmldm~4-

{2-1(19) }g é%oXblﬂ}%q Rpa; et hyl am no] - pyri m di n- 4-
yl } -3 - 4 net hoxybu -urea; 1- (4- Fl uor o- phenyl ) -1-

{2-[Y-@4- E)quo phmy:b)(y-{%[(lS) -2-methoxy-1-methyl-ethylamino]-pyrimidin-4-
- net hyl m di n-4- vyl -3 -

(gehyér oy g%éﬁéfnil}y(ﬁ% §¥hy1) WEI ’rl;l uorg p%ﬁenyl )-1-

{|2 [ (- ARF 1 SBhARY - (b-[(IFBLEthEL Y] F}?'loéthﬂ‘dﬁqhﬂﬁ]@yﬁnﬂdm -4-
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-3 -(2-nethoxyethyl )-urea; "1-(4-Fl uoro-phenyl)-1-
{2 [(18) Q}MZHm&@lOXYGﬂan Sﬂlar et hyl ami no] - pyri i ni di n- 4-

41 '@EB&BO Bﬂ%ﬁ)}i’)_ ;%2 [&% 2[r(1<i 5)x3.§-1%?th%])-&}hylamino]-pyrimidin—4-
I - met hyl 4- yl} -3-(3
- nen?hoiyp 4361%?% ylﬁhg?gor 0- ghén l) S1-
{2 [1( 1<Bfl®rweh¢m’>k)y1 {p- [(wzmabthexw+ra¢ﬂ1woqthqd9mmﬁ]myﬁnndm-4-
15 dro butI% 5)11 urea; 1-(4-Fluoro-phenyl)-1-
{2 [(1 S) Yd-3HBr MGy EyRropy)-red;

- met fiyd 1=y 2dﬂner16 Flhethyl-ethyl -pyrimidin-4-
- 3- (4¥Afni;t hoxbgﬂm) -{u%ﬂegp 1- 3 Eyhox(;/ %h%ny)//agn_mlo_] pymmmidin
{2 [(1S)- ﬂ}f%(%bwoxybutyibuMJ - et hyl am no] - pyri m di n- 4-

{ 2 [](i4 %fuogg %.é? yl% ! eaéthomg tﬂyglx é/’chfi)lam11¥o])pyr1m1dm-4-
- met hy| - efihy3_ @B Pyiity1)ouedan - 4-
1-(4-Ethoxy-phenyl)-1-{2-[(15)-2-methoxy-1-methyl-ethylamino]-pyrimidin-4-
yl1}-3-(2-hydroxyethyl)-urea;
1-(4-Ethoxy-phenyl)-1-{2-[(15)-2-methoxy-1-methyl-ethylamino]-pyrimidin-4-
yl}-3-(2-methoxyethyl)-urea;
1-(4-Ethoxy-phenyl)-1-{2-[(1S)-2-methoxy-1-methyl-ethylamino]-pyrimidin-4-
y1}-3-(3-hydroxypropyl)-urea;
1-(4-Ethoxy-phenyl)-1-{2-[(1S)-2-methoxy-1-methyl-ethylamino]-pyrimidin-4-
y1}-3-(3-methoxypropyl)-urea;
1-(4-Ethoxy-phenyl)-1-{2-[(15)-2-methoxy-1-methyl-ethylamino]-pyrimidin-4-
y1}-3-(4-hydroxybutyl)-urea;
1-(4-Ethoxy-phenyl)-1-{2-[(1S)-2-methoxy-1-methyl-ethylamino]-pyrimidin-4-
y1}-3-(4-methoxybutyl)-urea;



yl } -3 -(2 -nethoxyethyl)-urea;
1- (4- Et hoxy-phenyl)-1- {2-[(1 S)-2-nmethoxy- |
wo pmthed7set hyl am no] -pyrimdin-4- yl } -3 -(3 PCT/US2005/013869
- hydr oxypropyl )-urea; 1-(4- E%mxy- phenyl ) - 1-
{2-[(1S)-2-nmet hoxy- | -nethyl-ethylam no]-pyrim di n-4-
yl } -3 -(3 -nethoxypropyl)-urea;
1- (4- Et hoxy-phenyl )-1- {2- [(1S) 2 rret hoxy- |
- et hyl - et hyl am no] - pyri m di n-

- (4-Thifd My tpbiedy ] eg-[(1S) 2 Edma)(*;l %ﬁl@mhs)l-pxopylamm]

2 1S) - 2- net h di n- 4-
Vi -3 aoamer e ey Rrud e oos) 105756

F’CT / Uﬁzﬁﬂﬁl&}iﬁéﬁw)@ 215(($y m&a}Q%y lpij&wtﬁyljpro%aalﬁﬁlb]-
S) 2- hydr oxy propyl am no pyri mdin-4-yl

-3-(2- mydmdl}le‘t-UW 3-(Zrﬁ@ﬂloxmthl§’]4mhoxy phenyl ) - 1-
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pyri mi di YA} m}-t?yg} }é E@" B %’) ur ea;

1- (4 E!g R %quh% M')-)l- -[(LS)-2- %droxy-l ,2-dimethyl-propylamino]-

{2-[( droxy- 1, 2-di’met propyl amno]
pyrl m di rpytﬁmﬂm}4-y8} 3((4t~hhsh@m1anw¢a), ur ea;

(' T PRI ARG -t et yseopy g it propylamino]-
pyri m di Ny inyikink4- yg} 31(4"115@1‘133@5?&%%&&& ur ea;

1- (4- Fl uoro- phenyrl)

{ 2- [K Q‘EFL@W*FW*)YI 12 Zéld')#dtyldwxyp} epslimeity hplopplaniing Japsrimidin-

L (a 1 U5 %‘QW‘%{%&?W}% e U1 0%
? 24! 5#‘}5h%r&ggérrr§,t®yh%§2§g lﬁbﬁ?{méxypf SRtk RetopRaiifid Idbyrimidin-
1-(4-Fl uw-gl}phéﬂ}me}hoxye@zl){l(ma . o
7 S abef g T R
S) 2 hydr 0?&/} 31(3 hydrox%l%mFy%P(r)egyl am no] - pyri mdin- 4-yl
} -3l {4(-Fluon®ph@>yy)pt-c{@3[(1)5'-)@|=lgalroxy—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-yl1}-3-(4-hydroxybutyl)-urea;
1-(4-Fluoro-phenyl)-1-{2-[(15)-2-hydroxy-1,2-dimethyl-propylamino]-pyrimidin-
4-yl}-3-(4-methoxybutyl)-urea;
1-(4-Ethoxy-phenyl)-1-{2-[(1S5)-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-[(1S)-2-hydroxy-1,2-dimethyl-propylamino]-
pyrimidin-4-y1}-3-(3-hydroxypropyl)-urea;



1 -(4-Fl uoro-phenyl)-1-
{2-[(15)-2- hydr oxy-1, 2-di net hyl - propyl am no] - pyri m di n
WO 2005405738 - 3 - (4- hydr oxybut yl) - urea,; PCT/US2005/013869
1- (4- Fl uor o- phenyl ) -1- 0
{2-1(1,)-2-hydroxy-1, 2-di rret%yl - propyl am no] - pyri m di n
- 4-yl } -3 -(4-nmethoxybutyl)-urea;
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{2-[(19 2- di et hyl - propyl am no] -
pyri midi Hlyﬂr‘%‘lyeglﬁ)é“ézu hydr oxybut yl ) - ur ea;

1- (4r B s - -yl1]-3-(2-
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1] P@R@o&% &% [%y(fsp;% @ﬁéﬁfn%%'y%%“ﬁ&%)i P13 di n-
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oxXy

et hyl ) -urea;

- ( 4L—%de1qugﬂnenylb I-[2- (ES@=13{IDByialpm®mpb’amldi@)4 PA3-@Er di n-
-yl ]-3-(3-, hydrox yI) ur ea;
- 4- Vet HBS %ﬂ)éﬂ@?ifurf 1 2- (i so- propyl ami no) - pyri ni di n-

- Y1 | eBMeBriox¥BY ALRAY) prEpRRimino)-pyrimidin-4-yi]-3-(4-
(4- F\/Et hoxo)ii pheny [QR%/oprl g}g pr op))y am no) - 3pl))]/rl(m di n-

-yI] 3- (Wdfwbub'i{)ylbm,yl) ur ea;

[ 2: (MR RO - Bsomprapvimpingh i 413G
rret hoxybubyhdz }q;u%a;_urea
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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-yl]-3-(3-
hydroxypropyl)-urea;

1-(4-Fluoro-pheny1)-1-[2-(iso-propylamino)-pyrimidin-4-y1]-3-(3-
methoxypropyl)-urea;

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

1-(4-Fluoro-phenyl)-1-[2-(iso-propylamino)-pyrimidin-4-y1]-3-(4-methoxybutyl)-

urea;



ur ea;
1- (4- Fl uor o- phenyl)-1-[2-(i so-propyl am no)-pyrimdin-4

WO 200pAG762- met hoxyet hyl ) - ur ea; PCT/US2005/013869
1- (4- Fl uor o- phenyl ) - 1-[ 2- (i sz propyl anmi no) - pyri m di n- 4
-yl']-3-(3- hydroxypropyl)-urea; 1-(4-Fluoro-phenyl)-1-
[ 2-(iso-propylam no)-pyrimdin-4-yl]-3 -(3 -
nmet hoxypr opyl ) - ur ea;
1-(4-Fl uoro-phenyl)-1-[2-(iso-propylam no)-pyrimdin-4
-yl ] L—Bfl-Eﬂaohyq]}mmylb@t[%()so-pym@dammo? pyrimidin- 4-ylﬁ/ 3-(2-hydroxyethyl)-
1- (4 FI uoro phenyl)-1-[ 2-(i so-propyl am no)-pyrimdin-4

-3- (4 Tt hoxybutyl)- urea; WD 2005/ 105758

F’CT / M@Z@@%&%&@ﬁ) 133- (i‘so(;ﬂo;?lﬂﬁﬁ%)-??ﬁﬁﬂchlh =41y1]-3-(2-methoxyethyl)-
[ 2- (i so-propyl am no)-pyrimdin
(2 hydr ouwat hyI )- urea;

o GRS o SRR B R )4-@%3,1 e

[2-(iso- PRI s %@cp))u@yrlmdln 4-yl] -
hydroxypro yI)-urea

1- (4L Et—EdwyﬂiheWb)l [2-(fsp- momammwvumldm% W@ di n- 4

-yl ]-3-(3- thox |)-urea;
1 (4 Et ho‘}?’ﬁt %@5}&%2 (i so- propyl anmi no) - pyri m di n-4

- y| 11- EﬁEtHo&yfb\h@ﬁﬂ?QIt{QI(Ysb)proMﬁﬁmo?@Sianm -4-yl]-3-(4-hydroxybutyl)-
t hoxy:= pheny

[2 (|so pltrepyalndm no) pyrim di n- 4- yI] 3

o 1 RE-Eekar A B e Bl P B o oA o bund-

R2 is a gupstituted or unsubstitut ed Cl-C10
het erocyclic am no unit. A non-limting exanpl e of
this Category 3 Ethyl - (4-fluorophenyl)-1- [2

SHETT TS U SIEIL S I

su%s‘utﬁte% o’f'%ms@a%ﬁt)uteﬂc 12@ 0 he?erée@ché HinnfU‘ﬁmt A 53n(1ﬁi11t1ﬂg- efanble of
1H), 4. (m 2H), 3.94 (m 1H),

th& C%egody J

3-Ethyl-1-(4-fluorophenyl)-1-[2-(tetrahydro-pyran-4-ylamino)-pyrimidin-4-yl]-
urea: 'H NMR (300 MHz, CDCls) § 9.77 (m, 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, 1H), 4.05 (m, 2H), 3.94 (m, 1H), 3.55 (dt, J
=11.4, 2.2 Hz, 2H), 3.44 (dq, J= 7.3, 5.5 Hz, 2H), 2.10 — 2.05 (m, 2H), 1.63 (dq, /=
11.0, 4.2 Hz, 2H), 1.29 (t, J=17.3 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 III into product I by way of activated intermediate II.



= 11.4, 2.2 Hz, 2H), 3.44 (dq, J 7.3, 5.5 Hz, 2H),

2.10 - 2.05 (m 2H), 1.63 (dq, J 11.0, 4.2 Hz, 2H),
wa2@8/103758 J= 7.3 Hz, 3H); M5 (ESI) nal/z 360 (MQl/US2005/013869

PROCESS The present inventi also relates to a

process for preparing the conpounds of the present

i nvention. Aspect 1 of the present invention includes

the followi ng steps reagents and procedures. Aspect 1

is outlined herein belowin Schenme Il and relates to

the conversion of |11 intSshgmetluct I by way of

activated internediate I'l. WO 2005/ 105758

PCT/ US2005/ 0138?6\3\1}1 32 Scheme || R4\N11NH R NA N 11~ N

N N NCH NCH R1 [11T 11 4 4] NHNH NNB NNHNCR

NCHI NLo RL RNy | * iadicate ti vatjed

i nternmedi ate Stgp ):I{eactln H

2, 4-di am nopyri mNi neyWw t h an @m agtivati ng agent

to form in situ an q‘gtivated , 4- di angino-{pyri m di ne.

Prior to the present Tnventiontit was foudd that

2, 4-di am nopyri m dimes having the general fornula: R4

a

NH N'_~ N'"H_ o %
R4 R4
NH NH
N/KN b N)\N HN”R
| l /l\
) i W
R! R!
- -
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:

R%

Z,

H

)

N N

L
!

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;-Cjo 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-yI)-1-



Rl wherein RL and R4 are defined and detail ed herein
bel ow, were non-reactive or slowto react wth
WO s@sgeTsg es. It was surprisingly discovered tP@Er/us2005/013869
treatment of the 2,4- diam ngpyrimdine with
bistrimethylsilyl trifluoroacetam de thereby form ng
an activated 2,4-diam nopyrimdine, provided for
hi gher yields and shorter reactions tines when the
activated 2,4-di am nppyrimdine was treated with an
(sisstitytecharty§-3-(@i-€adineaberduarshed plkyheureasiidigingdhe procedure
react.i vi.t f this activated pyrimdine, |ower
oSt Pl

can be used, thereby allowi ng for the

use Sibp BTk iR O thél pRYsf ihtentios efebnipaiieldire@Ring dlic activated
branched "acycli ¢ hydrocarbyl isocyanates. For

2,6xlzampinepyrireiding whish ipa fermed iesiyin Stepo(@) aithia, isorypragp g form
i socyanate. ] Sso-propyl isocyanate, and the |ike, which
thf;ﬁ?%tgﬁ@%t&{?gqrg% boi ling points, could be used to
for m§fet 7 of @k @?&Bﬁt{lﬂvwioﬁiﬁcﬁu@dlﬂﬁd folldtvatk steps reagents and

am no-pyrimdin-4-yl)-1 WO 2005/ 105758 )
prPEHIUS2 00HL O £3860tlingd hersinaelow in Sehearayill anglrelatescp ghe conversion

R R e R e R

aspect of the present invention enconpassed reacting
the activated 2,4-diam nopgri m di ne whi ch was forned
insituin step (a) with &sb¢modyanate to form the
final tri-substituted urea. Aspegl 2 of the present

i nvention includes dihe fol | owi ng st\ps reagents and
pr ocedur es. Aspect/Q is outlined h;]r\ei n below in

Scheme 111 and refates to Lhé_,coriYer\éif on of IVinto
product | by way bf |t d11a andlactivatmed
internmediate Il. Sc em%ﬁlll Cl NH 'I;NaN_'NH 1H
~N RLRL IVIII 4 4RR-NH NH R!
v 1111
R4 [ RY ]
N)\N b NN R'CO,H

>
|
>

Rl L RI
nI Ila
T 4 o
R* R
S

I\f N RCO,H __© I\i N

Rl 1'{1

L. - L. -




N Nb NNR COzH NCH N11H

R1 la 4 4 RNH R NH
NNRCOEZH NN NCH NCH Rl R1

I I
I I WD 2005/ 105758

1 111 1
I1l1al
weEansWE2805/ 013869 34 4 * 4 R NH R-NH NN d MNN/HBRBS/013869
NCHNNO RLRL I I * indicgl s activated

internediate Step (a): reacting a

2-chl oro-4-am nopyrimdine with an amne to forma
2,4- diam nopyrimdine. Step (b) of Aspect 2 rel ates
to treating said 2,4-diam nopyrimdine with an acid to
formthe 2, 4-di aki no- pyriridine sd%_ It has been

surprisingly iscﬁ‘eredt at treatig t he

2, 4-di am nopy1 i m-akne i nter mydi at iR Step (a)
of this aspec th&oxali acrd  a forﬁrg%creased

yi el ds of i sol atgsd/é%gdﬁc and eas d cation.

Step (c) and $tep (d) Iof pect 2 of thel present
invention relate to rBactfng said R
2,4-diam nopyrimdipe salt fornmed in stgp (b) with
bistrinmethylsilyl trifluoroacetam de as described
herei n above to fdtimdicatesinctivatgd iateringdieed

2, 4-di am.no |m2: . followed.by. reacting.sai

et 95 B Soieg oGy R RO h Ao Tyrm a 24-
dia%%p{nqﬁﬁdiﬂg_t h an isocyanate to formthe final

product, a tri-substituted urea. Aspect 3 of the _

pr es8tep (bnefehtpeot? felat¢atddesating s4id Rl4edipminopytipgdine with an acid to
form eeﬁa-sdifn%%o-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 Step (d) of Aspect 2 of the present invention relate to reacting said
2,4-diaminopyrimidine salt formed in step (b) with bistrimethylsilyl trifluoroacetamide as
described herein above to form in situ an activated 2,4-diaminopyrimidine, followed by
reacting said activated 2,4-diaminopyrimidine, formed in sifu in step (c), with an
isocyanate to form the final product, a tri-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 IV, III, salt IIla and activated

intermediate II.

Scheme IV
Cl Cl
NJ\N a N/kN
Sl G



procedures. Aspect 3 is outlined herein belowin
Schene |V and relates to the conversion of
wWQ2ebs5d0o88 or opyrim dine into product | by way PET/US2005/013869
11, salt Illa and actlvated35|nterned|ate Il. Scheme
|V Cl Cl NNaNNH RL IV W 2005/105758
PCT/ US2005/ 013869 35 R4 C1 NH NN b NN 10 NCH NCH R1
RL IVIII 4 RNHNH NNCNNRCXZH HHRLRL 111l
I[ITa W,NH RNHNNRCRHAd NN, NCH NCH RL Rl Illa
I 4 * 4 R-NH NH,NN e N 11~ NRHI}Q}R

et B
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* indicates activated intermediate
Step (a): reacting 2,4-dichloropyrimidine with an amine in the presence of
NaHCOs 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-



NCHRL RLII I * indicates activated internedi ate

Step (a): reacting 2,4-dichloropyrimdine with an
wW@pioseoi7es t he presence of NaHCO3 to forma  PCT/US2005/013869

2-chl or o- 4- am nopyri m di ne. was surprisingly

di scovered during the course of devel oping the present

invention that the availability, purity, and ease of

synthesis of the 2,4-diam nopyrimdine starting

material, the starting point for Aspect 1 of the
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Inp%{tféﬁz@l%{s HS3RE8: at Jhi@hB PRI IOF 'i’ﬁecﬂﬁé% udAdubbi@lents are added to
materi al of Aspect 2. The 2-chl oro-4-am nopyri m di nes

thd eswergybieddine seaffolds H[lﬁﬂfle]df loonh@sp re@mqﬁprepw@m g irgpetant to
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e RSO RPORE AP eEirerie fr2pvice Ao el amaymer. 1
Wﬂd%féﬁ‘dydsth@ﬁ@st @fiﬁ%%ﬁﬂg pﬁali‘:%aé&h@al@Yéﬂe@’tsCih@ Bost of starting
scaffold. Hi gh yiel | ow cost, ease of mﬁ;\r ation

mategalsapd thegprpcdse fortmq:parmg epd pnnfymghhe figgernadebatpy aselinpl products.

des cr ?%gcp B}e [P%%;gagg{oggqﬁ]e%gr%é gglg‘qe)g&ridﬁ ogft/}i(ljedﬁt)rﬁgen BRREA is the
su?ﬁ"i’é' ﬁ@&i@éﬂdeﬁaih%t thefuk&6L Rali®; &Psikp Of) oFRpédt Bdeads directly to
materials and the process for preparing and purifying

seivbial processimgiaeawnin &thnﬁazcﬁho@uwgs aage tnsterh@) of the present

piBFRarf b Araotoh g it g RRE SES Bl iph b ERE Olpurmigine s
foNREECBLA SR uRlvaRtel BY-RbASPAE YelﬁlJeﬁaﬂﬁoldbfe%H'aYe n@ractable within

several process inprovenents. \Wen Na2CC8 is used as a
thhaszetiomnsingp Asijle fom isdngues @mge postion e§ e starting gaine and

T O R I T

reBV Y BEGt 13 ffeslaahRkIsUBlY oS Mhidhl ¢ PREkeREle is difficult to work
intractable within the reaction matri x. Aside from

witBi ng up a | arge portion of the starting am ne and

St of L Sinetgrs wpiavigh 36b U6 SRRl aBa bE AFEChiREp orme
piEBdnt inventtén AreBAd i tddrE kneattera¥ dEQTHEd WilefatdRe For Aspect 1 and
Iarger scale is difficult to work wth. The

AspmdB twheresthey aeply wWhis (ywhllsbpelderbtpod by dlse lellgﬁ in glp@pt genditions,
ect 3 of th esent ntion _are con
sGblorRE c s BestiTan Pralare B0 eeBm S REph Bl rermediats
fo%@d aﬁ%@ﬁ&aes%ewﬁﬁ%leco&ﬁ}ﬁﬁn@ppl y. As will be understood
by those skilled in the art, conditions,

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 (uLM).

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-limiting

examples:



stoi chionetric anmounts, and yields are predicated on

the reagents used, the internediates forned, and the
waelewsnexis§ i nal conmpound. Conpounds |isted and PEBUS1008013869

herei n above have been found f n many i nstances to

exhibit activities (1C50 in %he cell based assay

descri bed herein bel ow or ones which are referenced

herein) at a concentration below 1 mcronolar (M. The

conmpounds of the present invention are capabl e of
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h i d hriti i ti ..
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i nduci bl enfe¥ia, raxpnserl athritisjostdoatistiy) éefansthawry baovdalisease
i ncreased_by cytokines. M, K. OBanion et al., Proc.

Nat|. Ac AEBIXB@PPUC shoek, gardignyimauary dysigaeiion, peyts reppirgfery

Necr osi s df?e%geoﬁﬁ@cécﬂé!gfaa): This pro-inflammtory
cytokine TS Suggested as an inportant nediator in

manyivii s eBgeosippuads aiths predem imention hawerbeah if@nd to be

rheumatoid arthritis,. osteoar(ﬁhriti s,.infl mrato]gﬁ(. . ..

bowel di SEBYSIngly pifjctive dppioyidipganalecsiay gy %@Eﬂ"’ﬁﬁ% IgVing pain in
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iv) The chg%paggﬁgéﬁﬂlgflﬁé pr ggent i nvention have been

f ourghch @f e dissasgsthies ogtondéfdne ethiohethe forprudatbddesgres to treat may

anal gesi a, or otherw se relievin in.i humans, and
reqgHAFeHB AP O FRCRNIE O {HeeoRboRAalesrified dicgiin to obiain a

" . _ .
o 1808, Lo AR i ot e Bl i
préesiordshadwhes tHerarfisanobt ain a  therapeutic level. The

Lor Vn\',]FJﬂ et fvento efrum'hne } h S"c ?m%ntft}?ey rgg] nt %mt (t)]u%ds which
no qp;gqe,nhgwentlon rther relates to Torms o p p )
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



procedures known to the artisan. The present invention
further relates to forns of the present conpounds,
wakioshos7essider normal human or hi gher mammal i anPCT/US2005/013869
physi ol ogi cal conditions, reLgase the conmpounds
descri bed herein. One iteration of this aspect
i ncl udes the pharmaceutically acceptable salts of the
anal ogs descri bed herein. The formulator, for the
purposes of conpatibility with delivery node,
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aspect are various precursor of "pro-drug" forns
of the analogs of the present invention. It may be

desirable to fornul ate of the present
i nvention as a chenicaﬁ%gggiﬁg§ﬂ§ﬂﬁih itself is not
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f uncs)l on gf effé@ﬁv@%ﬁun’c' JFo8E oﬁhio?e 1,ERZYHRDs QLI REasi Ahd
the Stomach, blood serum said chenical reaction

rel easi ngddrtvatlwrthmoﬁnabrdglg tplke prosent ipicotion wlyich are effective

relates t ese specie ich are nverte |n Vi VO
to the ac ﬂb‘ﬂﬁg %EP?H’ETM%%
presgnt i fyegt Vl% ﬁﬂh céﬁhc@!&%cée@t&w&ﬁpl&ﬁtgns or

formul ati ons conprise the infl anmat or y cyt oki ne
r el eBergthe ptmpbsdsmrﬁ@lecpmmtmﬂsnmtbﬂ thirmg ‘exoipieng’ angk wewier” are

i nvent ener al tions t he e
uqea\}létﬁltc gﬁge&% ogghoué)the sver[q? g;gltq?\; e %rﬁ%qjxﬁ invgptl%lﬁgnds §,a1c§ terms
ar@QiEﬁnéd hekeiR a3, ihgro bRt WhilieHe UERER tROPkaclQy df\Bih8Eng a safe

t her eof accordlng to the present i nvention which are

aref dffective pharfnacetitiohli ctmmpomglonel ease of infl armat ory
cyt okj nes

, and b har maceut i
ecephabri B plaaes g At R pRpRatE e ity sy o
délﬂ/\éﬁﬁ% h@{l‘fet ﬁ@olé S fEeHoh Rl ftmaRBfical CRIVihEhot dHl as plz&f—‘éif the
| nt er changeabl'y throughout” t he descrlptlon of t
oyeralbeciticle fiwedeliveny ‘tmn dlsg a$ e nteanyoT adnewdgfeffﬁ@dfewés@phon by the

re?ﬁ% pg 4 edhgené%f 2&‘3@%@5%?1 91'@9 lgaswgg%ﬁs{n%ng% and direct as

bé]ﬂ ekt MMy, or-lgllﬂ%xf:i%féﬁ%' hebRH hkelid mdpdehatk dnd pHhadibilizing system
I pients are used prinmarily to serve in
or coatmg 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:



delivering a safe, stable, and functi onal

phar maceutical, serving not only as part of the
we@r@sabi7ss/ehi cl e for delivery but al so as a NMeRCHFUSING/013869

achieving effective absorptign by the recipient of

the active ingredient. An excipient may fill a role as

sinple and direct as being an inert filler, or an

exci pient as used herein nmay be part of a pH

stabilizing system or coating to insure delivery of

t he a)ngr efivronbeutds) leing te abqutd 08 merefcme orwore érlsﬁjilfaﬁl&s‘ﬂmed
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abou],%i 0.001 ng to about 1000 ng of one or nore
CORPPSIHIONE:i _ substituted ureas according to the present
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enbodi nent according to the present invention rel ates

to the folkowicagrdingtaplspicsant 1ver»REDS/ 105758
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1, h3gdrsubstifuted urdss, gffastenet dossgesand formsrigdearl fge ppeessary to
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phar maceuti cal excipient. The term"effective anount”
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-tri - stituted ureas, effective.at dosage
repieprskleagn e plbaBBiee P 3be R 80 FREPE e 1 Bhed o
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altered to provide optinumtherapeutic response. For

exanpheshersaspeqt af thei presgedindeyog rnhges e pharmaceutical compositions
which provide analgesia, the compositions of the present invention comprise:

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) one or more pharmaceutically acceptable excipiens.

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



adm nistered daily or the dose may be proportionally
reduced as indicated by the exigencies of the

WO b@sapest i ¢ situation. I n addition, the conpoBCT/US85/013869
of the present invention cap be adm ni stered as
frequently as necessary to ac?n eve a therapeutic
anount. Anot her aspect of the present invention
rel ates to pharmaceutical conpositions which provide
anal gesia, the conpositions of the present invention
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feﬁﬁlﬁf@ﬁ’ 130 SRh) f@bipt&en, 15%&95011@%9&@1‘21@ Qilélgferna@ floctafenine,

present rnvention'in an anount effective
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are non-limting exanples of compounds having pain
cangaitibfe anphmpaemmessompatdﬂﬂpmdedmsmmh are effective in
om pain and whij

P oo i b CRs GRS G en bS FraBied B o hRgRccutical
%R@Q GBPERAS RixEdond (BB @A) }?erélelo@V @@f@@n’cm Tylox),

r naproxen, fenoprofen,” fenbufen,
pdﬂaﬂnmhnépendnfel (Dlememl)) fneathadonel (Rhys¢deian Dolhmhmem lgegrphanol

e oo SRuR S ot Bl B eFR bS5 et
' ngr @tﬁ@é&g\%@s%t o8t BRI Ede 1M fexbi f‘en?oéﬂélo‘éﬁﬂi%r” are
e pr invention: Caffeine, conpati

usadmtertchmgeebly thlcougimmt ithel desenyitiomn (B”ttlm”rpmmt 1m/@rrp<at sl sgid terms
essant.s. addl tion, egfrm d narco

e abisebheaa iy TieBS P S U I B H P alating a safe
akORAE L piRRfacdfical ﬁ%ﬂ[rﬂ%ﬁon exycodone (Percadan,

Percacet Oxycont | pet hi di ne/ meperi d| ne

(De rfﬁh@fo}muhﬂrhuﬁomdel(sﬁhgi ﬂ@pemipi,en@(ar@mﬂ meimarily to serve in
dflll%\égrrl a sa e, 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:
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of the present i nvention and said terns are defined
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of fornulating a safe and effective pharmaceutica

conposition.” The formulator will understand that
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whiehpesdffdced lyavptroBorighibitbnaif imtanematbrit dy¢okine 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 human or higher mammal an effective amount of a 1,1,3-tri-substituted urea
described herein above. This method 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



i nflammat ory cytokine inhibitors according to the
present invention. The present invention also relates
wao ooshes7sse of the 1,1, 3-tri-substituted ureasPCT/US2005/013869
according to the present invegntion in the manufacture
of a medicanent for the treatnent of inflamuatory
cytokine rel ated disorders. These disorders are
descri bed herein above wunder Inflammuatory Di sease
States. Because the inflanmmatory cytokine inhibitors
method bemprises et stemufewdniininteriag thgaid tehiy er kigh¢nmammaher
ein e site .of control can be achieved,
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cyt oki ne deniitives dhesgoftaseording to fiapresant iyeebiewbichare effective
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arthriti ga “b\%étﬁ%g’? eas%ﬂﬁ’ﬁﬂa%%(%{o:kﬁe%ncy Vi rus
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al so be effective for t treatnment of fibronyal gia
inflirmatoey howelotiscase@BRp fn hmynwmbug@e madnH.seigrmet§od o

cofFgF st D8 0F A LBRIEEPRV By P o S8 B0R b ete Bhount of
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adm nistering to said human or hi gher manmal a )
pharEtecaged lewels of propioflaminwitoryiely ilines ﬁmmmélgateé)n many disease

ffect.iyv nt of. one or re 1,1 tr|
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rel ease of inflammtory cytokines; b) an effective

mﬁamnmtory)f:ytohme@ [(Cytelriresdwnp bearolinked o h@l‘f@ aichchrenicanflammatory
ert ne or ti.ca
iR tiahes Mo ey a0y PO ERERRLRER ppiory bowe
dl&ra?egﬁBD) | ONERT di’&a&eirﬂtﬁ@er&t‘i’verﬁ%‘llﬁ@ dr é)@:ﬁﬂﬂl@ duei ng
| ammat ory bowel di sease (1BD) in humans and hi gher

marm) mel sRankati, &. @eChed ol dOWDBrEishy. Rheunst3$p 39t

Ao - ofSede 1 A gl g T o Tue L el EF ol Accor di ng 1o
bdi6f WhiR 8 inb&YERkddMerein 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 control 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 Psoriasis.” Expert

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



El evated | evel s of pro-inflammatory cytokines are

inplicated in many di sease states and inhibition of
w@e@sitef7seamrat ory cyt oki ne production of fers tPEr/US2005/013869

opportunity to treat or preygnt a w de range of

di seases and conditions involving elevated | evels of

pro- inflammtory cytoki nes. Cytokines have been

linked to acute and chronic inflammtory di seases,

such as the inflamuatory reaction induced by endotOX|n

or i Ffd preseat swgntionagierefgies eemsprifes Bmypethey Ht freating BWAgES in

and uIc rative c f.or_.exa
g WAGEH aoptfeS Bty orap P ERAP Fynif fnh d o Qo
co‘éip%@iﬁonwhléhco@mab 1997, The Lancet 349: 521 bot h of
whi ch are incorporated herein by reference.
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mammal s,
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anmopunt of a 1,1,3-tri-substituted urea according to

t he tpr esecme qrnwnph@rmacmthaﬂywepta@heaqsml@ﬁ%d that the

cont act.vit | YVl

e TR RS PR S i Sl B Ppfabi e
foB6Wing diYeaS@tate@nt SiRdefofe, Prdvidisaniethod f{ﬁ‘fd;bﬁ@blthl lsgid disease

condition. For exarrpl e, see: Lanotal os J et a

statpfovel Bi ol ogi cal | munot her api es for Psori asi s.

1111‘5‘1rigfi V%%&ﬁ%&%h é‘%??rﬁfg‘%??@e/(ﬁ%@@b&i@“ﬁ%mmonaw

diB¥a86 81 sdpflY SRdck@pndrohef;elian eespaaopy iisgsssandrkihad’;f or
treating psoriasis in humans which conprjses the ste

atldrosaderiosis’s twsela glememoa and pemodeng diseasee v eachgkia, Reiter’s

sygﬁrg)? oqf g%t?%cu\fh Syfl0§ﬁ 5 aitlnggibsgpfe%rsu 3 ;e%l?cggahb%glaae{m%ﬂhm%

neéPREshVatvie sndl 18, afhlgde sl maagcﬁe@”t IT8e BSIRSERAE ateriMelnldDierein by
which’are effective for inhibiti ng and/ or controlling

refdienceel ease of infl armatory cytoki nes; and b) one or

nor e, phar eu accept abl e exci,pi en
abovk” deship gt Eigb P CRERb PR Qe SRRURREL 1P 12 Qlony
therapy agant8sét al.NEew Bkl oI BEr 1R SERMREicHiIca8 4512 79)(1999);

t her ef ore, prOV|des a nethod for controlling said
di sedse Belmtetat: C@@n@l@@ﬂ;lﬂ@%%@@@@] ure 1,2,3,4,4 ;

1Bl eSS LR RSB O seese,
and @st hnREkrust et al., American Journal of Cardiology,. 83:376 (1999);
6. Singh, et al., Journal of Hypertension, 9:867 (1996);
7. Dinarello, C. A., Nutrition 11:492 (1995),
8. Renzetti, et al. Inflammation Res. 46:5143;
9. Elhage, et al., Circulation 97:242 (1998);
10.  Howells, Oral Dis. 1:266 (1995);
11. 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

more medicaments, non-limiting examples of which are:



at heroscl erosi s9; nuscl e degenerati on and peri odont al
di seaselO; cachexia, Reiter's syndrone, gout, acute

W@ 00803758, eating disorders, inter alia, anorBXI/ESHENH013869
bulima nervosall; fever, ai se, nyalgia and
headaches12. The follow ng are included herein by
reference. 1. Han et al., Trends in Cardi ovascul ar
Medi ci ne, 10:19, (2000); 2. Hunter et aI New Engl and
Journal of Medicine, 341:1276, (1999); . Behr et al.
G r Gl at i owmmpd@d T @e 9 tuemqucme o8h mmlmamnéfor g treatment
G rcul atl(jn 102: 11- 289, (2000); 5. Aukrust et al.
Amer i can FMHARAIN Car di ol ogy, . 83:'376 (1999): 6.
Singly, ety éﬂmpouﬁe WEMAk iiPheRRTIANE PR mAiBfent 1399 ) treatment
7. D'narell A, Nutrition 11:492 (1995); .
Renzet ti ofarhelailatoﬂdraﬁ‘dhatmat psbepaRtbsifis;46: S143; 9.

o ag? s, eatdog}llpqgné)frrilys% 21% o gg%élf ¢ %L%_e( %% 2 86)8%%111%8{ fo,cr\ |the treatment

I\/Ed I I
Jour nal ol D TR TS o ey

corrpoundsd}afumhm,plnmsecﬂplmtwyedlsc&sn, arglrcapleexigsed in t he
232#%?;; uag(?orgﬂtﬂugxﬁ %rrlge i r S ne%%%ug; gga med?c%nmen]t Po]rtthe Peatment
PCT/ US200/ Q13869 44 i) a conpound for use in the

manuf acture of a nmedi canent for the treatnment of

i nf I\gmmatd empaunyl for wse mp thermlarfudacturs of b medigament for the treatment
manuf acture of a nmedi canent for the treatnent of
rheumat oi 4 P&t hritis or osteoarthritis; iii) a

compound for use in the manufacture of a medi canent

for the treatnent of inflammatory bowel disease

(IBD), septic shock, carHRQ@EDHBE@ry ~dysfunction,

ARG AR G NS R TR
exfaﬁ’ﬁ)le,I BRabSERALNE BE cyt@lﬁn@ %ﬂﬁlblﬁ&h §®ns‘t’a)nt@ KG,QmB A0y all @ chis Be
he manufacture of a nedi cament for the treatnent
ohbzimﬁhby]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 Thornberry 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.
Each of the above citations is included herein by reference.
Inhibition of Tumor Necrosis Factor, TNF-o
In addition, Tumor Necrosis Factor, TNF-c., inhibition can be measured by
utilizing lipopolysaccharide (LPS) stimulated human monocytic cells (THP-1) as
described in:
i) 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).



PROCEDURES The conpounds of the present invention can

be evaluated for efficacy, for exanple, neasurenents
W®@R00841050K8 ne i nhi bition constants, K;, and | CoPCT/Ek2085013869

can be obtained by any neth chosen by the

formulator. Non-limting exanples of suitable assays

include: i) UV-visible substrate enzyne assay as

described by L. Al Reiter, Int. J. Peptide Protein

Res., 43, 87-96 (1994). ii) Fluorescent substrate

enzyiije add8y6,2497,d85BiGalo byalThssnedOctoper, 2001, incorporated by
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rotection st 'a Lethal Dose o

sefol (RBX B %) GGTROO, dlhborkei Fimal)ofAsTaynis perfdiensdosider feleaonditions,
P i ng", Nature, .370, 218-. 1994). WO )

o8] EoBTEE] PRSI GHIS. ThE F9ck joRitihns aie made in DMSO

foflowsd fg,% rﬁx;r%tgoél i%or Rirnlég 1840 Alfold Hi %nghé ab8led 2ina P04y

I'hcor erence and reproduced herein bel ow
conBert@tion.aGon ot THIP-1 beltsq@fx. 10T loells/mhj finaliconc.ofAmerican Type

Ciltwe ELQ}%@%,S?O%F%P Vi3t 5(}5{3}325 94 SeLRa g befromed
HP- s - :
el BaBSe s RRETEE) SACRTRITME G Eolbbi s

coRbEN641 b BUIYO tvBhiakkdcéntenig bldnks)) | DVSO ¢uncéitedtmh shduld not
enicillin and strepton¥cin,(50 units/ nL each

cxapnd ?.E%amnaa}om o et opreachy G 4700, 5%
Qo sfitiBion SrB B Rdee RS (HE ] efnE AL SR L 3630,

fr&h e koS Qére?'ge 031 2B8: S8R ak N B stbed in@naekokin sdidetéd dituted
into RPM 40 2-fold higher than the desired final

He3 sehicle @bﬁ&?{f)r &l (uesmiulated) reqgipe H.Q erehisle; fingl igpbation
Vo‘il?rlnla ?s/ fg?) qu.l ﬂl%{lbz&%?l%ﬁr ’ho{?‘rrg3 IBr'o%S‘erhsEX QEscribed 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-a by a commercially available ELISA kit (Biosource
#KHC3015, Camarillo, Ca.). The calculated ICsq 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 are listed

in Table below.

TABLE III
Compound Name TNF-a ICsp
(nM)
1-(4-Methoxypheny1)-1-{2-[(1S5)-2-hydroxy-1,2-dimethyl- 16
propylamino]-pyrimidin-4-yl}-3-ethyl-urea
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din-4-yl } -3 -ethyl-ure a

1- (ﬂo&mdagalt@mdﬁm@/mjhlémﬁﬁl {2-[(1 S)-2-metho

NN Vinerae

-ethylam no] - 276 pyri

regular light cycles were used. Rodent chow (Ralston-Purina, Richmond, IN) and water

m

xy- 1

B V8 0 ot e
Dﬁ\@@y nedle rabPtheighting 200-225 grams from Harlan (Oregon, WI) housed singly in

wire cages in sanitary, ventilated animal rooms with controlled temperature, humidity and

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 rats anesthetized using (3:1) CO»/O,. A 10 mg/ml concentration of

monosodium iodoacetate (IA) (Aldrich Chemical, Milwaukee, WI) was

injectable saline as the vehicle. After appropriate anesthesia each rat was positioned on its

prepared using

back and the left leg was flexed 90 degrees at the knee. The patellar ligament was

palpated below the patella and the injection was made into this region.

0.020 ml intra-articular injection of sodium IA, into the left knee using a glass gas tight

Each rat received

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 ligaments.
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The Rat Thermal Hyperalgesia Model, i.e., “Hargreaves Method” [Hargreaves,
K., et al., 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 controlled temperature, humidity and regular
light cycles are used. Rodent chow and water were allowed ad libitum. 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.



After fixation, an image of the tibial cartilage

surface was captured using an Optinmas (Optinas, Media
w@yenessss cs LP, Silver Springs, MA) inmage anab@BUS2005/013869

system The inmage was used for grading the severity

of danmaged cartilage. Three independent observers

assessed the damage in a blinded manner using a scale

of 0-4 of increasing severity (0 = normal; 4 =

maxi mum severity). As described herein above, the
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mnutes |ater, each animal receives a 0.1 nL intra

pl antar injection of carrageenan (1.2% solution, wVvV)
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injection, animals are returned to the test equi pnent

to determine PAL of the inflanmed paw. The animals are

then hunmanely euthanized with an overdose of carbon

di oxi de.



Statistical analysis of data: Change frompre to post
PW. for each animal is calculated. Statistical

W@ 09paei7’son bet ween treat ment groups on these PEDUS2VAS/013869

points are made via an ANCOWA nodel with treatnment
terms, as well as pre-treatnment neasure as baseline
covariate. Wiile particular enbodi nents of the present
i nvention have been illustrated and described, it
woul d be obvious to those skilled in the art that

WHATIIDCEABYIEBrISchanges and nodi ficati ons can be nade

L.

wi thout departing fromthe spirit and scope of the
i nventoropound| inchslingwdl efaptiemerie endiedetemerds/orms and he

appended cl ai al | ch.chan and nodi fi.cat i .
© PPt T re SUBUS SN o R AT g 8 formule
2005/ 105758 PCT/ US2005/ 013868 49 WHAT IS CLAIMED | S:

1 A conmpound, including al Ih/F\nanﬁi ongeric or

di asterioneric forns and aryraceyiti cal |y acceptabl e
salts thereof, said conmpound Vi the formula: RZ
N'-~ NH N 1R NLO R wheré& n i ©substituted or
unsubstituted G -C o linear or bgtanched al kyl; Rl has

or oI EORS rhngtied or yubBuBo b DR R BhebhelAkAT

C3- Rl s dReMGlal C; 11) substituted or unsubstituted
C6-C10 aryl; iii) substituted or unsubstituted Cl-C o
heterocyclic; and iv) substitlikedRor unsubstituted
Cl- ¢ls0_het

Cr 5 ISRt roFop gt (LY s
hy dripgen;subétitued b8 tihdubkt@diedC,uDg ehdbialiced C1-C o
: neiia)r orsu%sttﬁrﬂt%(q %9 ugg{l%gt?tﬁ'?e[itysl—ém aryl;

iit) substituted or unsubstituted C;-Cy heterocyclic; and

iv) substituted or unsubstituted C;-C¢ heteroaryl;

R? has the formula:

_ (Ll);—R“

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

1) hydrogen;

i) substituted or unsubstituted C;-Cyg linear or branched hydrocarbyl;

iii) substituted or unsubstituted Cs-Cyg carbocyclic;

iv) substituted or unsubstituted Cs-Cjp aryl;

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

Vi) substituted or unsubstituted C;-Co heteroaryl;

L and L! are linking groups each of which are independently selected from the

group consisting of:

) -CR)
ii)  -NR’-;and
iif)  -O-;

each R’ is hydrogen, C;-C; 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.



iii1) substituted or unsubstituted C3-Cl0 carbocyclic;

iv) substituted or unsubstituted C6-Cl0 aryl; v)
wG@aipstod7eg ed or unsubstituted Cl-C o het er ocycPCTUSHEN013869

Vi) substituted or unsubstitpyted C-C o heteroaryl; L

and L1 are |inking groups each of which are

i ndependently selected fromthe group consisting of:

i) -C(R5)2-; ii) -NR5-; and iii) -0-; each R5 is

hydrogen, Cl1-C4 |inear or branched alkyl; or two R5

units can be taken together to form a car bonyl unit

2. 2005 FORP SR TS BT RRB B0k S © A Lo hpba: Chosthrom

aCC%&h?r : 91, %L@bp}d %qﬁ@pﬂ Rbli§1, @ecctu@ﬂ i- k1, uﬂa kert-butyl.

chosen m nmeth , h-propyl, 1so-propyl,

n- butyl, sec- butyI |so butyI and tent butyl. 3. A

conp und acc where .
3. ubsi COTPAYT t?y(ﬁla% ﬁntw]hgﬁeén g is ]a S8 tﬁt&%& 81—TC4 alkyl unit

CH?éBGb&. fror@"@g}b}f Qtﬁ@b@@;,t CW;OH -CH,CH,OCHj, -

CH2CH2CH2OH, - CHOH( CH3 - CH2NH2, and

- CHAOEFHGLOH, - % GH@%H&FH@@H&C@&&W and

wher a C5-C10 linear or methyl branched al kyl
uni t%@hﬁghg)énpound according to Claim4 wherein Ris

chosen from n- pentyl i so-pentyl , neo-pentyl,
n- hexyl, n-hepty 2- et hyl hexyl,, 3-ne a(l hexy I

4.4- mebisgmpewsd acczrdl W%M‘g}tewnl‘d&a 52 hﬁstlﬁﬁtf methy
ound according to Caim1 wherein Rl
haser}:rﬁlll(:hfegaﬁﬁ ﬁﬁ)lm) (L)X R3 the index x is equal to O
or 1, and R3 |s chosen from 4- met hoxyphenyl , 4-
et hoxyphenyl uor o heny 4- et hy] phenyl , and_. .
5.4- net\wn@evlfdawptﬁ 8 @&tggtﬂﬁa@%e% Ageplyl, iso-pentyl,
CI ai r (Rhieds Vinds -
;E@h gﬁét/gﬁ olg)}} aﬁﬁ? hgp‘&f,‘ 9%&&h§1ﬁ@>€91, Fhicliy e O mdthgthexyl, 2
(R) -2ethy thepty),-ntoQyldinmenily badpn-dpgilam no, (S) - 2- met hoxy-

6. A compound according to Claim 1 wherein R! has the formula:
— @R’
the index x is equal to 0 or 1, 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-[(1S)-2-methoxy- 1-methyl-ethylamino]-pyrimidin-4-
yl}-3-ethyl-urea;



1- net hyl - et hyl am no, (R)-2-nmethoxy- |
- et hyl - et hyl am no, (S)-1-phenyl- ethylam no,

w@ Rjosaepbenyl - et hyl am no, and i sopropyl am no. BCT/BS2005/013869
conpound chosen from 1-(4- Mt hoxy-phenyl)-1-

{2-[(1S)-2-nmet hoxy- | -nethyl-ethylam no]-pyrimdin-4-
yl }-3-net hyl -urea; 1-(4-Methoxy-phenyl)-1- {2-[(1
S) - 2-net hoxy- | -nmethyl - et hyl am no] - pyri m di n- 4-

yI }-3-ethyl-urea; WO 2005/105758 PCT/US2005/013869 51

1- ( Al4-Mushoxyptenyl))1- {2-[ ([ 8)-P-de8)oxy- hrptettgtygthyllamino]-pyrimidin-4-
- met hyl - ¥J‘E}amnli]l Eyrim'din-4- yl }-3-propyl -urea;
1-(4-Meth t/)

2- 4-
e ?é%hdﬁ%%?‘{%?em@ S Py By ) Ty frimidin-4

[(1 S)-2- ﬂét%@ﬁ@@%ﬂml -et hyl ami no] - pyri nidi n- 4-

él) : 213{113% %/Xy ] %hp!r%t §% E@?ﬂg %%1?% ypl%?rl‘gyl eg%'lirﬁl%lollp¥r1m1dln-4-

- 3-i so- buylyl}butglaurea;m I\/bt hoxy- phenyl) 1- {2-](1

S) - 2- net hoxy- 1-neth I-eth amno] pyrimdin-4- Lo
yl}- h(@—&/&eﬂamwpheuyléd {2rL((1 %H@lejetwlar{nzlol—psiﬂmldm-‘l-
S) - 2- et ethlamno rimdin-4-
yl)}-s-teﬂ’?)f‘)t?u’tsﬁlbu teuggg 1- (4yFI uoro] pﬁgnyl) 1- {2-[(1

S) - 2t-eMukysyipheay Hyll- {B[(1Y)-2xmeatiadxypl-hiethydHethydamino]-pyrimidin-4-
yl}-3- rreth;(l urea, 1-(4-Fluoro-phenyl)- 1 -
{2 [ (1S) - ¥ PetehdMl et hyl - et hyl ami no] - pyri mi di n- 4-

I 4
(LIS oty LIRS e L sy faming o
yI } 3- pr ogdyB—mmelmtyIlur(ad; Fl uor o- phenyl )-1-

RREEcE i SRR L Q]aﬁe%p%{n'in@]?ﬂzﬁmxdm-zt-

[ ( 1 S)-2- mtg,hl%m i].u{%E hyl - et hyl am no] - pyri m di n- 4-
yl }-3-butyl -urea;

1-(4-Fluoro-phenyl)-1-{2-[(15)-2-methoxy- 1-methyl-ethylamino]-pyrimidin-4-
yl}-3-ethyl-urea;

1-(4-Fluoro-phenyl)-1-{2-[(15)-2-methoxy-1-methyl-ethylamino]-pyrimidin-4-
yl}-3-propyl-urea;

1-(4-Fluoro-phenyl)-1-{2-[(15)-2-methoxy-1-methyi-ethylaminoJ-pyrimidin-4-
y1}-3-iso-propyl-urea;

1-(4-Fluoro-phenyl)-1-{2-[(15)-2-methoxy- 1-methyl-ethylamino]-pyrimidin-4-
yl}-3-butyl-urea;

1-(4-Fluoro-phenyl)-1-{2-[(15)-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-1-methyl-ethylamino]-pyrimidin-4-
yl}-3-tert-butyl-urea;

1-(4-Ethoxy-phenyl)-1-{2-[(1S)-2-methoxy-1-methyl-ethylamino]-pyrimidin-4-
yl}-3-methyl-urea;

1-(4-Ethoxy-phenyl)-1-{2-[(1S)-2-methoxy-1-methyl-ethylamino]-pyrimidin-4-
yl}-3-ethyl-urea;



1- (4- Fl uoro-phenyl)-1- {2-[(1 S)-2-nethoxy- |
-met hyl -ethylam no] -pyrimdin-4- yl } -3

WO 2@eAmTsY/ | - urea; 1- (4-Fluoro-phenyl)-1- {2- [¥AT/US2005/013869

S) - 2- et hoxy- | - nethyl - et hyl @gi no] - pyri m di n- 4-

yl }-3-sec-butyl -urea; 1-(4-Fluoro-phenyl)- 1 -
{2-[(15)-2- et hoxy- 1| -net hyl - et hyl am no] - pyri m di n- 4-

yl } -3 -tent-butyl-urea; 1-(4-Ethoxy-phenyl)-1-

{2-[(1 S)-2-nethoxy-1-nethyl -ethyl am no] - pyri m di n-4-

y| } - B{4rBthoxly-plenyd)- 11{.2( K1H¢ m@;hoguelnmeyhy -ethylamino]-pyrimidin-4-

{2- [(15)@ rget hoxy- 1- met hyl - et hyl am no] - pyri m di n- 4-
yI} 3-et I} P8RV Y2005/ 105758 PCT/ US2005/ 013869 52

1- (4r-E-mevokynenylh-l = - [({.9)'2 (rbtiD)y 2~ MR tHyD$thyldmino]-pyrimidin-4-
- met hyl - et hyl'am no] - pyri m di n-4- "yl }-3-propyl -urea;
1- ( 4- Et ho)y=3pliemyopyl-ureag 2-[ (1 S) - 2- met hoxy- |

i Somp/cl# (];3§1c1||?(¥/ ! @1@9—]} %Yf(whioj h{éthﬁ%(gyll P‘gethi;t” ~ethylamino]-pyrimidin-4-

{2- [(18) VI3 ebiliokyreal - met hyI et hyl am no] - pyr| m di n- 4-
oxy-phenyl)

I - but yl - ur ea;
)L TRy TS A b -ibaanio] pyrinpicdin-4-
-3 -iso- f 4- Et ho henyl )-1- f
2- [(|1§) gﬂﬁm ﬁgbﬁ?yl “era(ﬁeth |-Q/h5| amynzn] pyrim di n- 4-
yl}- B{&%d&ytgﬂenméa& E(l@42 Etettoky - phethyll-pthidanfife [-pstrimidin-4-
S) - 2- net hox net hyl - et hyl am no rimdin-4- vyl
20, tent bﬂt}gﬁ-seﬁr@éyl YR 4.- I\/le%/hyl ph]eng?/) 1- {2- [(1y }
S) - 27 t { imidin-4-
yl) } 'E}ﬁ)’&ry/ p&llrelé%lﬁrq {17)( Z{L?) %‘%‘ﬂﬁﬁfﬂ Rgﬂni}ﬁ&fyﬂ @i‘h?'lzd_ﬂrfl(ﬂci] -pyrimidin-4
S) - 2- rret hﬁ*ﬁ—tekt-bm&mh et hyl am no] pyrirnidin-4-

%) MR PR R SRS b e o pygfmicin-t-
- 3- pr opy! yllyraeﬁleth%d (Mot hyl - phenyl ) -1- {2-[(1
S) - 2- net oxy: met hyl - et hyl am n?l]_ pyrimdin-4- ) N
1-(4-Methyl-phenyl)-1-{2-[(1S)-2-methoxy- [-methyl-ethylamino]-pyrimidin-4
yl}-3-ethyl-urea;
1-(4-Methyl-phenyl)-1-{2-[(15)-2-methoxy-1-methyl-ethylamino]-pyrimidin-4-
yl}-3-propyl-urea;
1-(4-Methyl-phenyl)-1-{2-[(15)-2-methoxy- 1-methyl-ethylamino]-pyrimidin-4-
yl}-3-iso-propyl-urea;
1-(4-Methyl-phenyl)-1-{2-[(15)-2-methoxy- 1-methyl-ethylamino]-pyrimidin-4-
yl}-3-butyl-urea;
1-(4-Methyl-phenyl)-1-{2-[(1S5)-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-
y1}-3-sec-butyl-urea; and
1-(4-Methyl-phenyl)-1-{2-[(1S5)-2-methoxy-1-methyl-ethylamino]-pyrimidin-4-
y1}-3-tert-butyl-urea.

A pharmaceutical composition comprising:



yl '} -3 -iso-propyl-urea; 1-(4-Methyl-phenyl)-1-

{2-1(1S)-2-nethoxy- | -nethyl-ethylam no]-pyrimdin-4-
wQbos3e388 yl| - urea; 1-(4-Methyl-phenyl)-1- { 2-PEY/1S2005/013869

S) - 2-met hoxy- | -nethyl-ethylam no] -pyrirnidin-4- vyl

} -3 -iso -butyl-urea; 1-(4-Methyl-phenyl)-1- {2-[(1

S)-2-net hoxy- | -nethyl-ethylam no]-pyrimdin-4-

yl }-3-sec-butyl -urea; and 1-(4-Methyl -phenyl)-1-

{2-[(1 S)-2-nethoxy- |

- met hy| - eehyifestiveainopyt ¢ ctinmpotndyinclhiding all enantiomeric or
-tent-butyl -urea. .9.. A pharpaceutical, co L tion .
compr i i NS GEPTEGE orEs 784 PRI ALY GTEBEGIe BL° tierepf said
ef f ecti vecaipottd ki thopRaunRd, including all
enantioneric or diasterionmeric fornms and

phar maceutical ly acceptabl e salts thereof, said

compound havi ng the fornul a: S NEZNH NR v N~0o Rl
wherein Ris substituted or ufjsub§titiited Ci-C10

l'i near or branched al kyl; Rl h,e]itor mula: _ ~L)X

R3 R3is aunit selected fromthe gIFoupoconsi sting of.

i) substituted or unsubstituted C3-%10 carbocyclic;

1) subst izhufeafR q subdt sl drivab@sttitBedd QC lear bi brhnched alkyl;
substit utle{? or unsubstituted Cl-Cl0 heterocyclic; and

i v) subst Rt besibe dprmudgubst i t ut ed Cl- C10 heteroaryl; R2
has the fornula: ~L1) R4 R4 l_s_(g _ugkg sel ected from
the group consisting of: i) hydr )g‘en;

R? is a unit selected from the group consisting of:
1) substituted or unsubstituted C;-C;o carbocyclic;
ii) substituted or unsubstituted Cs-Cyg aryl;
1ii) substituted or unsubstituted C;-C;¢ heterocyclic; and
v) substituted or unsubstituted C;-C;o heteroaryl;
R? has the formula:
_(LI)TR4
R* is a unit selected from the group consisting of:
1) hydrogen;
ii) substituted or unsubstituted C;-Cyo linear or branched hydrocarbyl,
i) substituted or unsubstituted C3-C;g carbocyclic;
iv) substituted or unsubstituted C4-Cyg aryl,;
V) substituted or unsubstituted C;-C¢ heterocyclic; and
vi) substituted or unsubstituted C;-C;o heteroaryl,
L and L' are linking groups each of which are independently selected from

the group consisting of}

i) -C(R)a-;
iiy  -NR’-;and
iif)  -O-

each R® is hydrogen, C;-Cy 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; and



i1) substituted or unsubstituted Cl1-Cl10 |inear or
branched hydrocarbyl; iii) substituted or
wap®shel7sg ut ed C3- CLO carbocyclic; iv) substitRPCEUSINS/013869

unsubstituted C6-Cl0 aryl; v),substituted or
unsubstituted C -C10 heterocyclic; and vi)
substituted or unsubstituted Cl1-Cl0 heteroaryl; L and
L1 are linking groups each of which are independently
sel ected from the group consisting of i) -C(R5)2-;
i i) BNR5-¢neanrdnoreiphjrmageytioatly homRpatitde hyaipiogen, Cl- C4
linear or branched al kyl; or two R5 units can be
taken together to forma carbonyl unit; the indices x
1¢and Ac@ o§i8i6H chipgenspndent |y 0 or 1; and WO
2005/10 58 PCT/ US2005/ 013869 54 b) one or nore
phar®acewan ofictiye swapeitafiohe oesmerqsasmainds agorging to Claim 1; and
co sitign coqgr%§Hng a) an effective anmount of one

re c%ﬁﬁgdﬁ ¢e P&lng to daim1l; and b) one or
nDre exci pients. 11. A nethod for controlling
inflammation in humans, said nethod conpri sing

Hadmi Ainesteed 1oy cp@rﬂh%ﬁ@amaélpﬂé% hymansy sgjd meethgd gpmprising
conpg
trea(#%gmgﬁégnapggﬂﬁar $39$%§F35§%?ﬁ??%Ea%ﬂmngu)Cbnn
humans, said nethod corrprl SI ng adm nistering to
humans an effective anmount of a conmpound according to
Caim1l. 13. A nethod for treating inflammuatory bowel

12:“ SRS ethd Bk treéﬁg fh%uﬁ%fd‘arthrﬁ%rog 'oQbQH&rfﬁ?ﬁ 'Y humans, said

ysflunction, acute respiratory disease, cachexl’’a

| n hmamné pompﬁmdg aemhtderdgtprhiusiang amdffecmwtmqungof ocompound
humans ef f CII e anount of a conpound according to

' Cla|%¥9rlﬂﬁﬂ° Xhod for treating psoriasis in
humans, said nethod conprising adm nistering to
humans an effective amount of a conpound according to

130 ai Mmdethod for treating inflammatory bowel disease (IBD), septic shock,

cardiopulmonary dysfunction, acute respiratory disease, and cachexia in humans,
said method comprising administering to humans an effective amount of a

compound according to Claim 1.

14. A method for treating psoriasis in humans, said method comprising administering

to humans an effective amount of a compound according to Claim 1.

15. A method for providing analgesia in humans, said method comprising
administering to humans an effective amount of a compound according to Claim

1.

16. A method for providing analgesia in humans, said method comprising
administering to humans an effective amount of a pharmaceutical composition,
said composition comprising:

a) an effective amount of one or more compounds according to Claim 1; and

b) one or more pharmaceutically compatible excipients.



15. A nethod for providing anal gesia in humans, said
met hod conprising admnistering to humans an
we@tdosaoi7se anount of a conpound accordi ng to CPEI/DB2005/013869
16. A nethod for providing apal gesia in humans, said
met hod conprising admnistering to humans an
ef fective anount of a pharmaceutical conposition,
said conposition conprising: a) an effective anmount of
one or nore conpounds according to Claim1; and b)
I'bne Amuetbodiquipaovidiog analgedid in loommpatsaisl meibedicpmprisisg WO

2005/ 105758. PCT/ US2005/ 013869 55 17. t hod f s
o ov PR RGTRETGALT A f Hisrne amoanid OB EB e Sampgriton
adm giist@hpogidcdmprpg: an ef fective amount of a

phar maceuti cal conposition, said conposition o
conpa)i si nap effctizn ampiiatcafiope oametmeorapousHe agordipg & Claim 1 in an

compounds_accar di t im 1] . anount effective
for provi %Iflﬂ%ang%&g‘éesf?’r %"%}ﬂ%aﬂé“?ﬁ%{:&fi ve amount of one
Or NPy e CANPRRATSs ah@duht e opdion mioed tdhpoupd® hevihg Bsin relief
chosen from acet am nophen, aspirin, difunisal, .

di pyr one, Propgiiiss e1esan TREIRCstaBHNORSRIsPB e ALTupisHpdipxrone,
ket opr of e ' [ ' :

i ol of ena P AaploRh Renopk HEGTEAIRE RetckEIBE MG prpfon
r of ecoxi bindsinethdeineketpelde| dichodenanefiduafomiae, piroxicam, celecoxib,
| evor phanol hydr onor phone, and bupr enor phi ne; and c)
one or nodts IEREPTHRQRY P‘i"g%‘ﬂ Rpt@g@ép‘?’ﬁ%‘%"@x g"ﬁ@ﬁ?@e

18. The u q l.hghdo Aaim1l in the
manuf act ug;gdrg%o@h%gg}&ggﬁg%% &?gﬁryef e treatnent of

i nf | @mmat omnor riée phhenassetically acopmbbuertipedsr di ng t o
Caim1l in the manufacture of a nedicanent for the
treatnment of rheumatoid arthritis or osteoarthritis.

1£0. Fheuddss a@on@oﬁﬂdﬁ?@éﬁﬁn?&ﬁ@faﬁh Ngn e GhdifRtdrel T alti®icament
manuf acture of a nedi canen for the treatnent of

i nf | fombheet toeaymbgvedlinfihingmatsan. (| BD), septic shock,
cardi opul nonary dysfunction, acute respiratory
di sease, or cachexia. 21. The use of a conpound

1RCCOTRE i 3 dehBolhd adddrdiRetd®Rkh aGh Wiemehufacture of a medicament
medi canent for 'the treatnent of psoriasis.
for the treatment of rheumatoid arthritis or osteoarthritis.

20.  The use of a compound according to Claim 1 in the manufacture of a medicament
for the treatment of inflammatory bowel disease (IBD), septic shock,

cardiopulmonary dysfunction, acute respiratory disease, or cachexia.

21.  The use of a compound according to Claim 1 in the manufacture of a medicament

for the treatment of psoriasis.

22.  The use of a compound according to Claim 1 in the manufacture of a medicament

for the treatment of pain.

23. A process for preparing a tri-substituted urea comprising:

a) reacting a 2,4-diaminopyrimidine having the formula:



22. The use of a conpound according to Claim1l in the

manuf acture of a nedi canent for the treatnent of
W@2008/10238 A process for preparing a tri-substPCTUSH05/013869

urea conprising: a) reacting 2, 4-di am nopyri m di ne

havi ng the fornul a: WO 2005/ 105758 PCT/ US2005/ 013869

56 R4 NH N -~N~H Rl with bis-trinethylsilyl

trifluoroacetamide to formin situ an activated 2, 4-

di am no-pyrimdine; and b) reacting said activated

2, 4-di ami nopyrinidine, fornmed ¥ngsitu in step (a),

Wi th an isocyanate having the fofnula: OCNNR to form

a tri-substituted urea having ffiesformula:  NH NN HN R

Rl wherein Ris substituted o%&éituted Cl-do

i near or branched alkyl; R h t ormula: -(L)X

R3 R3is a unit selected fromthe grup consisting of

i) substituted or unsubstituted C3-Clo carbocyclic;

i 1) subst withtbestrimethiisilpd $tiflearoesstapsdciofoamy siti pi pctivated 2,4-
substi t ut ﬁd Qr unsuttﬁt i.tuted Cl-Clo heterocyclic; and

iv) subst PGP HINSGHET i t ut ed C1- C10 heteroaryl; R4

i s apyni t reaefigeiedladtivaredtdve danisipyeieiiding] foRgled®ir sitd ih step (a),
hydrogen; ii) substituted or unsubstituted Cl1-C o
| i near or WihaRdspsHanaeRydRg by fformula:
OCN—R
to form a tri-substituted urea having the formula:

R4
“NH

N)\N T
L
]Izl
wherein R is substituted or unsubstituted C;-Cj linear or branched alkyl;
R' has the formula:
— LR’
R? is a unit selected from the group consisting of:
1) substituted or unsubstituted C;-C;¢ carbocyclic;
ii) substituted or unsubstituted C4-Cjp aryl;
iii) substituted or unsubstituted C;-Cig heterocyclic; and
iv) substituted or unsubstituted C;-C;( heteroaryl,
R* is a unit selected from the group consisting of:
1) hydrogen;
i1) substituted or unsubstituted C;-Cyg linear or branched hydrocarbyl;
1ii) substituted or unsubstituted C3-Co carbocyclic;
iv) substituted or unsubstituted C4-Cyp aryl;
V) substituted or unsubstituted C;-Cjo heterocyclic; and
vi) substituted or unsubstituted C;-C1o heteroaryl,

L is a linking group independently selected from the group consisting of:
i) -C(R)z;



iii) substituted or unsubstituted C3-C o carbocycli c;

iv) substituted or unsubstituted C6-Clo aryl; v)
wG@astod7eg ed or unsubstituted Cl-Cl o het er ocycPCTUSHEN013869

Vi) substituted or unsubstituyted Cl-Cl o heteroaryl; L

is a linking group independently selected fromthe

group consisting of: i) -C(R2-; WD 2005/ 105758

PCT/ US2005/ 013869 57 ii) -NR5-; and iii) -0-; each

R5 is hydrogen, Cl-C4 linear or branched al kyl; or two

R5 units tan béNRi-akeh together to forma carbonyl

unit; the. lndexox is 0 or 1. 24. A process for

preparing iy +riQ%ubstituted urea conprising: a)

reacting gach-e 1§Hk1&}6§é}y i IU‘Miﬂ%Er M}‘Brﬁ'néh@d @II&y[‘Q)rfMM'Kﬁmets can be

the fornmul a: in the presence of

wher ei n Rmkmstogawanfane@ cerboumlslubfst i tut ed CG C10

aryl; to @ﬂe ) %hl qr o- 4-am nopyri m di ne having the

for mul a: RI b) reacting said

2-chl oro-4-am nopyri mdine with an am ne having the

formula: R4A-NH2 wherein R4 is chosen from i)
24y dr Agencess for psegsing tl@tléub&wuteqh YIPBSOMPLISiBE: C1- d o

unocet 1 RS EEPERAN with b b e ot
unsubstituted C6-Cl10 aryI v) sts-NH uted or

unsubstituted Cl1-Cl0 heterocyclic; nd
in the presence of NaHCO; wherein 'R!'is substituted or unsubstituted Ce-

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

A
S

l

R!
b) reacting said 2-chloro-4-aminopyrimidine with an amine having the
formula:
R*—NH,

wherein R* is chosen from:

1) hydrogen; .

ii) substituted or unsubstituted C;-C linear or branched hydrocarbyl;
i) substituted or unsubstituted C3;-C;g carbocyclic;

iv) substituted or unsubstituted Cs-Cy aryl;

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

vi) substituted or unsubstituted C;-Co heteroaryl;

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



Vi) substituted or unsubstituted CI-ClO heteroaryl; to

forma 2, 4-diai ninopyrimdine having the fornmula: 01
WOROBMDAASS R WO 2005/ 105758 PCT/ US2005/ 013869 PGBUSY005/013869

treating said 2,4-diam nopyri.gidine with oxalic acid

to formthe 2,4- diam nopyrinrdine oxalic acid salt;

d) reacting said 2,4-diam nopyrimdine oxalic acid

salt with bis-trinethylsilyl trifluoroacetam de form

an activated 2, 4-di am nopyrim dine; and e) reacting

sai de)act i tredtimg s2id42, /ﬁ-ki'almmqpyhmidirdiwidl ovialia agid to form the 2,4-

I socyanat e havin ‘%} CI:N- R Ris

substi t ut mgppﬁﬂ% E?Pi‘ Ceaﬁl 21e10 1inear or branched

?lo m&lij " t &a&tﬁfl%";l@aﬁi y) ﬂldia%hhﬁﬁéyﬁrﬁid%é 342688 abid\sh N Wit Bs-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 form a tri-substituted urea having the formula:



