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(54) Title: 6-ARYL PYRIDO[2,3-d]JPYRIMIDINES AND NAPHTHYRIDINES FOR INHIBITING PROTEIN TYROSINE KINASE
MEDIATED CELLULAR PROLIFERATION

(57} Abstract

6-Aryl pyrido[2,3-d]pyrimidines and naphthyridines are inhibitors of protein tyrosine kinase, and are thus useful in treating cellular
proliferation mediated thereby. The mmpounds are especially useful in treating atherosclerosis, restenosis, psoriasis, as well as bacterial

infections.




enzynme demai ns. of these receptors, thereby catal yzing WO 96/ 15128
PCT/ US95/ 14700 _ - 2- t he
phosphoryl ati on of either intracellular substrates ~or the receptors
t hemsel ves.  The phosphoryl ati on, of growm h factor receptors in
response to ligand binding is known as autophosphorylation. 5

For exanple, the EGF receptor has as its two nost i nportant |igands
EGF and Transform ng Gowh Factor [err], - (TGF[err]). The receptors
appear to- have only m nor functions in normal adult hunmans, but are
inplicated in "’ the disease processes of a large portion of all 10
cancers, especially colon and breast cancer. The closely related °
Erb-B2 and Erb-B3 receptors have a ~ famly of Heregulins as their
maj or |igands, and receptor overexpression and nutation have been
unequi vocal | y denonstrated as the major risk factor in 15 poor prognosi s
breast cancer. The proliferation and directed mgration of
vascul ar snmooth nuscle cells (VSMC) are inportant conmponents in such
processes as vascul ar renodel i ng, restenosi s and at heroscl erosis.

- Platelet-derived 20 . growth factor has been identified as one of the
nost pot ent endogenous VSMC mitogens and chenoattractants.

El evat ed vascul ar nRNA expression of PDGF-A and -B chai ns and PDGF
receptors has been observed in balloon- injured rat carotid arteries
(J. Cell. Biol., 25 111:2149-2158-(1990)). In-this injury nodel, '

i nfusi on of PDG- also greatly increases intinmal thickening and
mgration of VSMC (J. din. Invest., 89:507-511 (1992)).

Furt hernore, PDGF-neutralizing antibodies . - significantly reduce
intimal thickening follow ng 30 bal |l oon injury (Science; 253:1129-1132

- (1991)). Both acidic’fibroblast gromh factor (aFGF) and

basi c fibroblast growth factor (bFGF) have nany bi ol ogi cal
activities, including the ability to pronote cellular proliferation
and differentiation. Tyrphostin 35 receptor tyrosine kinase inhibitors
whi ch bl ock the ' :
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PDG- signal transduction pathway have been shown to WD 96/ 15128
PCT/ US95/ 14700 gnis128 - 3- OIS 98/1 P0G
stinul ated receptor tyrosine kinase phosphorylation in vivo in the
rat nodel of balloon angi opl asty (Drug Devel op. Res., 29:158-166
(1993)). Direct evidence in support of FGF i nvol venent in VSMC 5
has been reported by Lindner and Reidy (PrG @&~ Nat| . Acad. Sci. USA,

of o neutrali ¢i ncYGRIBOLE, 3 SafPraparprets hud nPUTIRLATBLTRORCC |

of rat ~ carotid arfertRSIBINMING t PROTEINI JYROSINE KTMRSEI SMC 10
"7l s 1 kel y 't hat "bFGF rel cabBr iAol CELLOLAR pRoLi®ERATION, 200 {71 o1
paracrine manner to induce VSMC growt h. Recently, Llndner and Rei dy
(O r. Res . 73:589:595 (1993)) denonstrated an increased expression
goth MRNA for bFGF and FGER-1 in repllcathgnvswcs and
endothellun1|n en face preparati ohsEEP @B TRHNINVEN injured rat carotid
arteries. The data provides ™~ eV|dence that in injured arteries the
| i gand/ r ecept or system: bEGE FCGER- 1 Ived n_the 20
continued proliferatiy Bl¥eéﬂ§%§%18p 8 eﬁegﬁlﬁﬁggﬁlglon n 5°ﬁtlﬁh
formati on. tyrosin&hkinaEEF (PPREFmeBER L edndedindarg perotll fleaattdos .
play pi voigl fO'ﬁarbnngexgﬁhaﬁgch@ﬂa "indbntibhikeiates to R LR Ad Ve

di seases Such as can é roscl eros enosi s
associ ati on w t hPy¥ha @i?egﬁ &PYVémldlnes a@dep@§h§hYth9@egF@Wpﬁuﬂ§§tGﬁs

stimulate tyrosi BinipitingkBEAIAIAL HYLLY F83a8B6nOBnkNBrbRkbakyBLaTART cal

events |l eading t S el |l division. It hér eby
fol l ows that conbdBR8s éﬁ??ﬁaﬁiﬁlﬁpFlﬁﬁgyéln 30 tyrosi ne klnases
associated with intracellular growh factor signal transduction-
pat hways ?$e useful agents for the treatnent of cellular
proliferatfve diseases. We have now di scovered that certain
pyrido[ 2, 3-d] - pyri-m di BASKGRGUNAp bFh THEJ INVENTAONbi t protein
tyrosi ne Lo

Manyﬁﬂiéease states are characterized by the

uncOntroITéd“proliferation and differentiation of

20 cells. Thése disease states encompass a variety of
cell types-and maladies such as, cancer, athero-
sclerosis,- and restenosis. Growth factor stimulation,
autophosphorylation, and the phosphorylation of
intracellwlar protein substrates are important

25 biologicaf;évents in the pathomechanisms of
proliferitive diseases.

In normal cells, the phosphorylation of tyrosine
residues bh‘protein substrates serves a critical
function in intracellular growth signaling pathways

30 initiatéed by stimulated extracellular growth factor
receptoré. For example, the association of growth
~ factors 'stdch as Platelet Derived Growth Factor (PDGF),
Fibroblast Growth Factor {(FGF), and Epidermal Growth
Factor {EGF} with their respective extracellular
35 receptors- activates intracellular tyrosine kinase
enzyme Homains of these receptors, thereby catalyzing
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35 ki nases, and are useful in treating and preventing

at her oswbe¢/mps, restenosis, and cancer. VI)QG/ﬁé@ﬁﬂmnﬁwm

PCT/ US95/ 14700 . : -4- . Sever al
pyrido[ 2, 3- d]pyr|n1d|nes and - napht hyri di nes are knomn For exanpl e,
U S. Patent Nurber 3, 534,039 discl oses a series of 2,7-diani no-
6-aryl pyrido[ 2, 3-d] pyri mdi ne conpouﬁds as dluretlc 5 agents U S.

boaryl - o TRE! oRoSRRar NI AELRE) SRR EnsE, 1aBracelani8t substgates: gi ne

conpoundsoastHeureteptagsnthemble bvePat elhe phosphbyhetién2df, 164 di scl oses

a series rogtﬁugﬁEtBHt§gc§§tgrPe%ﬁr¥egéoh%g[%o3lgggﬁﬁ'ghﬂgﬂnéha”]nes and

derivativ as 1 Si ve ElUrdpean
Appl i cati &8 known aNuﬁﬁﬁQPbO§Bh0n838h205kscIoses a series of substit.uted-

pyrigdo[ 2, 3-d] pvar%ﬁaﬂsieyseﬁel E&F be&EpEbéeﬁasUa§ its two B8kent Nunber
4,771, 054 dlsc%oses anti biotics. None of

the foregdPRET @PEr%ﬁ8§§8§5EG% anazﬁaPHSOEBHBSUEH§W$g £ACEOEn$ent i on or.

suggest SUTCBFa) . Theonpoapderareppeef:utofhaveraﬁnynmﬁbberosclerOSIS _
THE | NVENTI O\,

t
This 1 nveREPoR pR8vERcoormat aHBLGnRunans, but, arg tHpTIcated n
pyri do[ 2, Bha]ﬁySEaﬁa|pegcaades of a.laggeaphrhjiondofiealdhi ch are useful in.i

'”Tbb't'”Eaﬁ?e s, Eég%&?gli feangﬁ KhaaﬁfeegedcﬁﬂﬂérareTﬁEfeCt'Ve in

treating ce erative di seas t heroscl erosi s, '
rest enosi §3 °§ﬁ@YC§ﬁééFed BrB-BAvenedi BRb-B3 receptasBehpdftAcul arly directed .

to CO”DOUﬁdﬁld?fbEeHeEEgullns ahhﬁhgﬂfnﬁhﬁor 39gands, and
Lerr] receptor overexpression and.mutat;on have been
unequivocally demonstrated as the major risk factor in
15 poor prognosis breast cancer.

The proliferation and directed migration of
vascular smooth muscle cells (VSMC) are important
components in such processes as vascular remodeling,
restenosis and_atheroéclerosis,_ Platelet~derived

20 growth factor has been_identified'as one of the most
 potent endogenous VSMC mitogens and chemoattractants.
Elevated vascular mRNA expression of PDGFeA and -B
chains and PDGF receptors has been observed in balloon-
injured rat carotid arteries (J. Cell Blol., L
25 - 111:2149-2158 (1990)). In thls 1n3ury model, infusion
of PDGF also greatly 1ncreases intimal thlckenlng and
m;gratlon_of VSMC (J. Clin. Invest., 89:507-511
(1992)). Furthermore, PDGF-neutralizing antibodies
significantly reduce intimal thickening following
30 balloon injury (Sc1ence, 253: 1129-1132 (1991)).
| Both acidic flbroblast growth factor (aFGF) and
basic fibroblast growth factor (bFGF) have many _
biological activities, lncludlng the ability to promote
cellular proliferation and differentiation. Tyrphostin
35 receptor tyrosine_kinaSe inhibitors which block the
PDGF signal transductioﬁ pathway have been shown to .
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hydroxy, or NRerr]R err]; Rlerr], Rerr], R[err] and Rlerr]
i ndependent|ly are hydrogen, 5 Cerr]-Cerr] alkyl, C[err]-C[err]

al kenyl, Cferr]-Clerr] alkynyl, Ar', amno, -3 - Jerr]-Cderr]

al kylamno or di-Cerr]-Cferr] alkylam no; and wherein t he al kyl,

3}1 keny:Q[ anfl al kynphiBieuppcFagtifinlated re&epsbirt u&@dshyleNBhﬁavsleR[arr] |
ere err] an epe err
allyl, Cerr] C[eSFfsa#egxﬁﬁilePEFP]Véferﬁ? they fgt) Mogal o ba11bof

[err]- angippdhstige {DeuggDenglepkyResal kesyIlSBaMGal(wB)?D }groups

e, e subet 1t o B BYGLBRESOC B Cof R S gment IO

ni trogen, oRkygen, hasdbeen repogstefiuby haddrper ahd Reédy] (PRPerr Natdnd
Rierr] independenjtyqar §c20° UEA,h§§E§9§§~3ﬁh§r?19§i slUQBB”ﬁhﬂﬁhstﬁgﬁgﬁl

substi t ut ed

| | phBAp thecsNstemtoring eptionorferr peuteRléping antibedy]
Sqerr] R err] halagamst bEGFCizaeiblc %ebéllabhyhng%méktﬂ 8EN ka@l koxy,

Glert1-Gorr] ol KERBYFoS AZbpIRey spbrR bR asusy-AndhPer; mBnf Sloiie o

t aken t ogelber mhpnohmfetahionahybgreater thart 808 ewhdhomgasured Q, days2,

or 3; and wher ei n,R3 ang JECLEOBEKDEL PRED hRERNLLEgggRa! e uf b

they are achegjca co e"ari carbon atons 30
and optionally coﬁ#@ﬁgﬁﬁgcélhétéﬁoé@bhﬂgeiéc@eﬁatagnine manneni Epogaduce

oxygen, and SU|va$MC growth. Rec&hely] ﬁﬂﬂdﬁ@?réﬁdtﬂgﬁﬁ9eﬁcﬂkthREQe

whi ch tt d, an err FWTWTT‘TU et her
RJELO?ﬁg ;?troég 5 ggg 595 - (1985?}adeggn§trated 1nLreased expressgon
15 of both mRNA for bFGF and FGFR-1 in replicating VSMCs

and endothelium in en face preparations of balloon-
injured rat carotid arteries. The data provides
evidence that in injured arteries the ligand/receptor
system of bFGF and FGFR~1 may be involved in the

20 continued proliferative response of VSMCs leading to
neointima formation.

Thus, EGF, PDGF, FGF, and other growth factors
play pivotal roles in the pathomechanisms of cellular
proliferative diseases such as cancer, atherosclerosis,

25 and restenosis. Upon association with their respective
receptors;'these growth factors stimulate tyrosine
kinase activity as one of the initial biochemical
events l€ading to DNA synthesis and cell division. It
thereby follows that compounds which inhibit protein

30 tyrosine kinases associated with intracellular growth
factor signal transduction pathways are useful agents
for the treatment of cellular proliferative diseases.
We have now discovered that certain pyrido[2,3-d}-~
pyrimidines and naphthyridines inhibit protein tyrosine

35 kinases, and are useful in treating and preventing
atherosclerosis, restenosis, and cancer.
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sel ected

to which they are attached, can al so be 35 (H, CHerr], or NHerr])
or cawooerpsiese a ring having 3 to 6 carbon .

containing 1 or 2 heteroatons WO 96/ 15128

PCT/ US95/ 14700 _ : - 6-

fromnitrogen, oxygen, and sulfur, apd R err] and "R err]
~additionally can be an acyl anal og S€lected from [err]

in

e -cer) SrRARY Blide 2 atstanlieg = ot onal 1y contai i ng 20

an oxygemaptt me:%n,nss ane fkyowtomFor example, U.S. Patent

oyt SERES SRS ERAIE T0 oy Pipln

are unSLmﬁ34E¥kR¥F¥§°Eﬁﬂ%ﬂqhﬂﬁﬁﬁmldlne

[err]

Ar and AR

ddaretdst onati ¢ groups

selgct ed dgamedhanyd. Patent Nulibk” @ m39 nwlr Qi:sécld;s\ers @ |lseiddd m dyl,

e 0 T Y e PR 0 M, -2 5 L

t he substpynmntck:.ms edijpourids as d:.uﬁ[tarcr ]ageR{tfsr,r]U sand’a’e[smr] as defined
Number 4,278 Y64 " VIBY H A dy ¥ BN Rl h-and base

_ thlazolyl

above;

10

arylpyrldo[z 3- d]pyr1m1d1n-7 amines and derivatives as
antlhyperten51ve agents. European Publlshed Application
Number 0 537 463 A2 discloses a serles of substituted-

.pyrldo[z 3 d]pyrrmldlnes useful as herb1c1des, U.s.

15

20

25

30

35

Patent Number 4 771, 054 discloses certain naphthyri-
dines as antibiotics. None of. the foregoing references
teach the compounds of this lnventlon or . suggest such
compounds are useful for treating atheroscler031s,
restenosrs, and cancer

SUMMARY OF THE INVENTION

This invention provides new compounds
characterized as pyrldo[z 3 d]pyrlmldlnes and
1, G—naphthyrldlnes whlch are useful in 1nh1b1t1ng
proteln tyrosine kinase, and thus are effective in
treating cellular prollferatlve dlseases of
atherosclerosis, restenosis, and cancer.  The invention
is more particularly directéd;to compounds defined by

the Formula I | S |
N%ITCM - |
R ',J§§' Al AL o I
1_\1;1 x7 N B

R,



‘addition salts thereof; provided that when X is N and B
NR[ er r ] R er r'WO 968128 R[ err] and Rlerr] is other than hydroger"clra{?g“”wmo

Preferred conpounds have Formula | wherein Ar is phenyl or
substituted phenyl of the formula Additionally preferred are
conpounds wherein Bis 35 -NR[err] R eLgl. WO 96/ 15128

PCT/ US95/ 14700 _ -7-

Fur t her preferrﬁﬁkggf@ounds are those wherein one err

R6 .....and Rerr] and Rerr] are hydrogeL. !

Still further prefer¥ et GHPRXIMIE have Formul a | wherein B is

{\Efrr] ﬁ)err] hREjerré 29 ch&A €/ riydreepenee iR yR

o] 0 o ongn o Bt U b S8 phkaggher ) er

of conpouhds ha@g-Cg alkyl,h€,+Cgmalhenyl, C,-Cg alkyny],]gr amlno,

\[AQ(raHal n Rlerr] ang: RAWy afiad"6d @b, -B,ehiky2afliBb" bhd %%Q%’l‘i'lent Iy
the alkyl, alkenyl, and alkynyl groups may be
substituted by NRgR;, where Rs and Ry are independently
hydrogen, C;-Cg alkyl, C,-Cg alkenyl, C,-Cg alkynyl,

10 Rz
R9
C3-Cyo cycloalkyl or (CH,) , and wherein
RIO
Rll
15 any of the foregoing alkyl, alkenyl, and alkynyl groups

may be substituted with hydroxy or a 5- or 6-membered
carbocyclic or heterocyclic ring containing 1 or

2 heteroatoms selected from nitrogen, oxygen, and
sulfur, and Rg, Ry, R;;, and Rj, independently are

20 hydrogen, nitro, trifluoromethyl, phenyl, substituted

S NH
phenyl, -C=N, -COORg, -CORg, -éRa,_-g—Ra, SO,Rg, halo,
C;-Cg alkyl, C;-Cg alkoxy, thio, -S-C;-Cg alkyl,

25 hydroxy, C;-Cg alkanoyl, C;-Cg alkanoyloxy, or -NRsRg,
or Rg and R;q taken together when adjacent can be
methylenedioxy; n is 0, 1, 2, or 3; and wherein Rg and
Rg together with the nitrogen to which they are
attached can complete a ring having 3 to 6 carbon atoms

30 and optionally containing a heteroatom selected from
nitrogen, oxygen, and sulfur; -

R, and R, together with the nitrogen to which they
are attached, and R; and Ry together with the nitrogen
to which they are attached, can also be

35 {H, CH3, or NH,}

-N=C-Rg, or can complete a ring having 3 to 6 carbon
atoms and optionally containing 1 or 2 heteroatoms



are hydrogen, Cerr]-Clerr] alkyl, -CRerr] or -CRerr], where Rerr] is
25 CPRY1ST8err] al kyl or -NRlerr]Rlerr], Rerr] is hROGIRNIEHE R err]

is CJerr]-Cerr] al kyl, and R err] and R err] independently are -
hydr ogen, hal o, Cerr]-Cerr] alkyl, or Jerr]-Cerr] al koxy.
Anot her preferred group of conpounds have the formul as 30 [er]r

wherein Rlerr], Rerr], Rerr], and R €rr] are as def ined above.

WD 96/ 15128 GF U 47
e select fromenéFrggea(e gﬁg tn 8nd Fu}? §%ﬁ{% QQd
[err] 10 Rs addltiwl@blqoreaerbedaereczbnm@h@g eeleﬁ‘éedofmma
[err] o) o} S NH o
i n P 1 OeeT
5 -C-Rg, -C- oae, ~C- Ra, -C-Rg, -S-Rg, oOr \
' uo N (CH )1.2,or 3

in whlch Rg 1s hydrogen, Cl-Cs alkyl, Cz’cs alkenyl,
Cy~Cq alkynyl C3-C10 cycloalkyl, optlonally containing
10 an oxygen, nltrogen, or sulfur atom,

— (CH,) 7

15

and -NRSRG, and whereln the Rg alkyl akenyl and
alkynyl groups can be substltuted by NRSRG,_

20 Ar and AR' are unsubstituted or substltuted
aromatic or heteroaromatlc groups_selected from phenyl,
imidazolyl, pyrrolyl, pyridyl, pyrimidyl,
ben21m1dazolyl benzothlenyl benzofuranyl 1ndolyl
pyra21nyl, thlazolyl oxazolyl, isoxazolyl, furanyl

25 thlenyl, naphthyl, whereln the substituents are Rg,
Ryor Ryy» and R, as defined above; |

and the pharmaceutlcally acceptable acid and base
addition salts thereof; prov1ded that when X is N and B
is NR3R,, one of R3 and R; is other than hydrogen.

30 Preferred compounds have Formula I wherein Ar is

_ . . S o R,
phenyl or substituted phenyl of the formula'-<<:§;z .
_ e | S . . R,

Addltlonally preferred are compounds wherein B is
35 "NR3R4



especially where R5 and R6 together with the nitrogen to which they

are attachedVO96#88cyclic ring such as 20 mor phol i no, pi F&AASH&4700
4- al kyl pi perazino, and the - like. Additionally preferred
are conpounds of the formul a
[err] wherein R err] and7R[err] are hydrogen, R err] and
Rl err] independently [err] 35 are
drogen. Clerr]- O ghidertirerdlere B8 nodbSfEe R £5 [ dne
Rerr], J%ﬂr e t?ne ﬂ%umfs R © % 1%12%
PCT/ US95/ 14700 /5 -9- Al so
preferred are caMmpinodR kad ®;nre —C—N [ & ] '—‘C——N\
R, R,
5 and R, and R, are hydrogen.

Still further preferred compounds have Formula I
wherein B is NRgR4, R; and R; independently are

S 0

I i
10 hydrogen, -CRg or -C-Rg where Ry is C;-Cg alkyl or

A particularly preferred group of compounds have
the formula

15

20
wherein R, and Ry are hydrogen, R; and R; independently

S O

| l
are hydrogen, Cy-Cg alkyl, -C-Rg or -C-Rg, where Rg is

25 Cy-Cg alkyl or -NRsRg, R; is hydrogen and Ry is C;-Cg
alkyl, and Rg and R;, independently are hydrogen, halo,
C;-Cg alkyl, or C;~Cg alkoxy.
Another preferred group of compounds have the
formulas
30

10

o I-I R, -
35 “ <CH2>1 o 2

wherein Ry, Ry, Ry, and Ry, are as defined above.



especial ly where Rlerr] and Rlerr] together with the nitrogen 10 to

whi ch t Q@ 988128¢t t ached forma cyclic ring such as . PRIVATON
pi perazi no, 4-al kyl pi perazi no, and the ~like. The nost
preferred conpounds of the invention i nclude the follow ng: 15 '

1-tert-butyl-3-[7-(3-tert-butylureido)gh- (2, 6-

di chl orophenyl ) - pyrido[ 2, 3-d] pyri m di n-2-yl ] urea;

1-[ 2- am no- 6-( 2, } Y.

oot g 7oyl ﬁél?%?}{)‘r%@ﬂty lé‘dur' e RohPOhrtds 8F “the formula
1-tert-butyl-3-[7-(3-tert-butyl ur_el do)-6-o0-tolyl- 20
pyrido[ 2, 3-d] pyri mdin-2-yl]urea; _
1-[2-am no-6-0-tol yl -pyrido[2, 3-d] pyri ngA
1-[ 2- am no- 6- ( 2, 6-di net hyl phenyl) pyr| 0
pyrinddin-7-yl]-3-tert-but . -
N-[ 2- acetyl am no- 6- (2, 6-di yrido[2
3-d] pyrimdin-7-yl]-gcetan de

N7- but yI - 6- phenyi - pyritg P 'I\ﬁf-c -c; alky%—nirﬁ' ami ne;
3-0-tol yl -[ 1, 6] napht hyr i|di ne- 2 7-di amne; 30 ¢

R . i
K7yl ] - 3-tert-butylurea;
Tﬂl_o'-

3-(2-chl orophenyl)-[1, 6B§1apht hyr| di ne- 2, 7-di ami ne; Nerr],
N[err] di net hyl - 6- phenyl - pyri do[ 2, 3-d] pyri mi di ne-.. - 2, 7-di am ne;
7-an®o- 6- ( 2, 6- dhlsd qopfemnged - &ré %dnmﬁrydamfl%he formula

propyl am no) - pyri do[ 2, 3-dl pyri m di ne; WO 96/ 15121§

PCT/ US95/ 14700 _ - 10-

1-tert-butyl-3-[6-(2,6- dlchlorophenyl)
2- (3-di et hyl am no- propyl am no) - pyri do[ 2, 3; d]py i mdi
1-[ 2- am no- 6- (2, 6-di chl or ophenyl ) - pyri g
pyrlmdln 7-yl]-3-ethylurea;

1-[ 22%m no- 6- (2, 6- dlﬁ:l’ﬂ orophenylf p%H

Ryo 7-yl]urea;

56-1

especially where Ry and Rg together with the nitrogen
to which they are attached from a cyclic ring such as

20 morphollno, p1peraz1no, 4- alkylplpera21no, and the
' like. : :
Addltlonally preferred are compounds of the
formula . :
25
30
wherein R, and R, are hydrogen, R; and R3 independently
i 1 |
35 are hydrogen, C;-C¢ alkyl, -C-Rg or -C-Rg, where Rg, Ry,

and R;, are as defined above.



pyrimdin-7 (3- nor phol i no-4-yl - propyl)-thiourea;

1- ( 2- ami no- 6&&9@1ﬂ%hl or ophenyl ) - pyri do[ 2, 3-d] PCT/US95/14700
pyrimdin-7-yl]-imdazolidin-2-one; 10

[ -[7-(3-tert-Butyl-ureido)-6- (2,6-dichloro-
phenyl)-pyrido[2,3-d]pyrinidin-2-y|]-N,N4ﬁ§Ethl- f or mam di ne;

' -[6-(2, 6-Di chl oro-phenyl)-7-(di net hyl am Q-

met.ny} enean no) - pyri 49lsd: prdirRered et Lofidodtidd of° the formula

di met hyl - f or mam di ne;

l-tert-Butyl-3-[2-(3- dlethylan1no propyl am
(2,-6-di net hyl - phenyl ) - pyri do[ 2, 3-d] pyri
l-tert-Butyl -3-[6-(2,6-dichloro- phenyl)
di et hyl am no- but yl am no) - py# 0 rdin-7-yl]- urea;
1-[2- Ami n6-6-(2,3-dichloro phen I)-p rido{ 6%-5’
dlpyrimdin-7-yl]-3-Rert- | - ’
1-[ 2- Am no- 6- ( 3- met hoxyNpheny") - pW’I do[MH-L—AH—C,~C, alkyl NR.R
d]pyrimdin-7-yl]-3-terd-butyl - urea: 1[5 Anino-6-3,"

3-di et hyl - phenyl ) - pyri 8g[ 2, 3- d]pyrinidin 7-yl]-3-tert-butyl -urea;
l-tert-Butyl-3-{6-(2,6-dichl oro-phe 3-(4-

met hyl - p|pera2|ﬁsEeﬁﬂ?léVoH9P§ﬁlﬁﬁ]aEQrBdo ogsthgp with the nitrogen

d]pyrln1mon 7-Ykb- wheah they are attached form a cyclic ring such as
-[6-(2,6-Di ch] oro:

propylanrno) pyFPEB F591§3618§P%ﬁﬁ 1hor” ﬁFFE%Y&P&PﬁEFﬁ9P°r and the
formamdine, — like. 1-[ 2- Ami no- 6- (2,3, 6-trichloro-phenyl)-pyrido[2, 3-

ggT/USQg}FZ;681d|n "THk] modt! BrbrR¥ALl WoiiBounds oflfpemgh%%5$§%%8

1- [ 2- Ami no- 6- ( 2iRetHeRy tBRefplLopingdo| 2, 3-

g]gyghrgggnpzeﬁll 3- leEErEUbﬁEy§L93[7—(3 tert-buty1u@eliuBybwl-(3, €8 (2.
di met hyl ami no- p%bgyi? Pﬁ?ylénPHEFdsJPVaoéépgrlmgdln- ~yllurea;

d] pyri mdin-7-y.|}-uleg2-amino-6~ ({2, 6~dichlorophenyl) -pyrido[2, 3-d] -
1-(2- Am no-6- pyLi di iz 3 XL 7RYE Y dQL%ertd£%%y mdhn-
1-tert-butyl-3-{7-(3-tert-butylureido)-6-o-tolyl-
20 pyrido[2,3-dlpyrimidin-2-yl}urea;
1-{2~amino-6-o-tolyl-pyrido{2,3-dlpyrimidin-7-y1l}-
3-tert-butylurea; '
1-[2-amino-6~-{2, 6- dlmethylphenyl)-pyrldotz 3-d}-
pyrimidin-7-yl]-3-tert-butylurea;
25 N-[2-acetylamino-6-(2, 6—-dichlorophenyl} -
pyrido(2,3-dlpyrimidin-7-yl]-acetamide;
N7—butyl—6—pheny1—pyrido[2,3#d]pyrimidine-
2,7-diamine;
3-o-toly1-[1,6]naphthyridine-2,7-diamine;
30 . ~{2~chlorophenyl}~-{1, 6]naphthyridine-2, 7-diamine;
BF ,N’-dimethyl- G—phenyl-pyrldo[z 3-dlpyrimidine-
2,7-diamine;
7-amino-6-(2, 6-dichlorophenyl} -2~ (3-diethylamino-
propylamino)-pYrido[Z,3-d]pyrimidine;

my 7-yl] - urea;



7-yl) -3-tert-butyl-ureas; 1-(6-(2,

6- Di chl OWE-96HSB| ) - 2- [ 3- (4- net hyl - PCT/US95/14700

pi perazi n-1-yl)-propyl am no] - pyrido[ 2, 3-d] pyrimdin-7- 10 :
yl } - 3- phenyl - urea; 1-[2- Ami no-6-(2, 3, 5, 6-tetranet hyl - phenyl ) -
pyrido[2,3-d]pyrimidin-7-yl]-3-tert-h Yoyl - urea; '

1-[ 2- Am no- 6- ( 2- br ono- 6- chl or o- phenyl) pyri do

2,3-d] pyri mdi n-q/= L raur _
A No- 6 r%(ﬁ%ﬁ £b$€¥1 jqu (Z'Gfﬂléﬁﬁorophenyl)

rim
)-3-terd ing- proxg.viama %ma@o B2 (& SlRyRirigitphenyl ) -
yrido[ 2, 311-] umaﬂ;n?yl] 3-tert-butyl -urea;

(2-
yl
ri
gfpgp}gfd?n<§ b CFRaR L 6L 2 PSS o 2Spneny Y E 9140 12, 3-
[6-%2, 6- Bbyimidiptitryl )=3-¢hyllwedi am no-

utyl am no) - bY! | floj 2. afhgyed 1 dsra_gmé&rgptﬁﬁyiy%fﬁdo[zh

Propane- 1-sul fonj ¢ acl-
[2, 3-d] pyrPY&EmdAimy{qy }ﬁ%re(32!5°rph°lln°-‘l-3{1rmm b-t ;zoure

6- dlflgoro phenyi%(z-pafrﬁiz@tsm-éi(z 6-dichlofbphenyl)-pyrido[2, 3-d]
pyrimdi n-

i
YL et - bur e yainedtst b ut b ke gfadinm2 0nes
di ethg1 ani no- pr a4+ B () eyt + B Pl-3ark pyo] #bel(2, §-gighloro-  urea;’ 30

_(13t§”m{3ﬁ;|éh&%ﬂ2-(§yxglé’6 f%yfrc?pg{gﬂﬂ&l&-z y11-N, Nodimethyl-

3-d] pyri m dfermanidiner ea; 1-tert-Butyl-3-{6-(2,

6 di ch °¥.°dp“§“3 g Pe- (2, 6-D1 140 BERGY1 PLPEfaBhOCAyYhhiapr oPY! an noj
pCT/Usgg/l thy e 1no)-pyr136} 5 éﬁpyrlmldln-zlgll-N,

1-[ 2t #m no- @Ilﬂ@tl‘ﬂyﬁ-férﬂaﬁfdin@heny|) _ '

pyrido[ 2, 3-d] pyr nldl - - 3- but ea; : . .
1- Adanant an- 1- yIi %u%y% % % g3 #t%é?¥ gmino~propylamino) -6
(3-(4- nethy(2pﬁp@mmﬂthwlryhgnplbngandub@ 35d]pyr1m1d1n-7 yl]l-
pyr|d0[2 3- ?}g yrimdin-7-yl)-urea;

y - -

1- Oycl ohex (6 (2, 6- dlchloro ghény )-2-
-tert- Butyl -[o-(2,6- dlchloro-phenyl) -2- (4—

20 diethylamlno—butylamlno)-pyrldo[2n3_d]pyrlmldln- -yl}-

1-
7-
p
1-
3-
1-
b

g pyrldo

urea; : _ .
1-[2-Amin076-(2,3-dichloro-phenyl)—pyfido[Z,3-
d]pyrimidin-7-yl]-3-tert-butyl-urea;
1-{2-Amino-6- (3-meth6xy-pheny1)-pyrido[2,3-
25 d]pyrimidin-7-yl}-3- tert-butyl—urea,
' 1-[2~-Amino-6-(2, 3- dlmethyl-phenyl)-pyr1do[2 3-
d]pyrimidin-7-yl]-3- tert—butyl—urea, S
l-tert-Butyl- ~3- {6-(2,6- dlchloro-phenyl)—Z [3-(4-
methyl—plpera21n-1 yl)-propylamlno]-pyrldo[Z 3-
30 . dlpyrimidin-7-yl}-urea;

N'-[6-(2,6- chhloro-phenyl) -2- (3 dlethylamlno—
propylamino)-pyrido[2, 3.d]pyr1m1d1n— -y1l]-N,N-dimethyl-
formamldlne,

1- [2-Am1no 6-(2 3 6- trlchloro-phenyl)—pyrldo[2 3-
35 dlpyrimidin-7-yl]-3- tert-butyl-urea,



[ 3- (4- et hyl erazin-1-yl) -propylam no] -

pyri do[ 2, 3- GY‘S?‘B 15128 n- 7-yI } - ureapy ! PCT/US9S/14700
1-{6-(2, 6-Di chl oro-phenyl)-2-(3-(4-nethyl- 10

pi perazi n-1-yl)-propyl am no] - pyri do[ 2, 3-d] pyri m di n-

7-yl }-3-(3-met hoxy- phenyl ) - urea; -11- l-tert-Butyl-3-{6-(2,

6- di chl or o- phenyl) - 2- [4 (4 nethyl pi perazin-1-yl)-butyl am noj -

Dyt 2,55 Y1 LT STl K hosy-phenyl) pyridot, 3-

[ 3- (4- net hyl - pﬂépyﬁmﬁ }nyl"")‘ffﬂr aéyrcgaﬁtnb}ltyl-urear

EYSL??[EUE F]pyrlnldF&22t¥FEt Qu@a; (2, 6- dlchloro-phenyl)-z [(3-

propylan1ng] Gd%Q %gg&émggPrﬁﬁggﬁg?LaZIﬁy ;%mé§o]-pyr1do{2,3—

pgr%dg{gﬁ?O?LpﬁaggrdTﬂdinyU}yudéanrea, " 1-Allyl-3-{6-

élpera2|n 1- ylg rgpylén1n%? pyr%§¥Pgl§~3fglja¥ﬁ}d°[? 3-dlpyri W qﬁﬂzxx

61(§]SXSLF2|8r l?ﬁﬁgg?ffﬁE&rzziyé'grgﬁhydro 4E— 25

[gropyl] pyri doiz 3. d%w (276 pLemy f ph%?% 2 %(Mjmethyl_ L

{6-(2,6-Dich 6pgr5 gﬁypyyéjrgropy ﬁ@?ﬁ?ﬂ pyrl 0{2,3~dlpyrimidin-7

pi perazio- 1-yl yiprGppheniylehrenri dof 2, 3-d] pyrim din-

compounds are T Lo3ArABE-6r (nds Pofaart enelh Y AR EIOD ¢

PCT/ US95/ 14700pyrido (2, 3-d] pyrimidin-7-yl]~3-tert-bigyl-urea; 5

[err] 1- [2-Amino-6~ (2-bromo-6-chloro-phenyl) -
pyrido{2,3-d]pyrimidin-7-yl}-3-tert-butyl-urea;

15 1-{2~-Amino-6-pyridin-4-yl-pyrido[2, 3-dlpyrimidin-
7-yl)-3-tert-butyl-urea;

1-[2~Amino-6-(3, 5-dimethyl-phenyl} -
pyrido[2,3-dlpyrimidin~-7-yl]-3-tert-butyl-urea;
1-{2-Amino-6-{2-bromo-6-chloro~phenyl) -

20 pyrido[2, 3~d]pyrimidin-7-yl]-3-tert-butyl-urea;

1-[6—(2,G-Diéhloro-phenyl)-2*(4—diethylamino-
butylamino}-pyrido{2, 3-dipyrimidin~7-yl}-3-ethyl-urea;

Propane-l-sulfonic acid [2-amino-6-{2,6-dichloro-
phenyl)-pyrido[2, 3-d]pyrimidin~7-yl]-amide;

25 1- [2-Amino-6-{2, 6-difluoro-phenyl}-pyrido[2, 3~
dlpyrimidin-7-yl]-3~-tert-butyl-uréa;

1-tert-Butyl~3-[6-{2, 6~dibromo-phenyl)-2-{3-
diethylamlno-propylamlno)-pyrldotz 3-d}pyr1m1d1n—7 yll-
urea;

30 . 1-tert-Butyl-3-[6-{2, 6~dichloro-phenyl) -2~
(3-dimethylamino-2, 2-dimethyl-propylamino) -
pyrido[2,3-d]lpyrimidin-7-yl]-urea;

1-tert~Butyl-3-{6-(2, 6-dichloro-phenyl)-2-
[3- (2-methyl-piperidin-1-yl)-propylamino]-
35 pyrido[2,3-d]pyrimidin-7-yl}-urea;



especially where Rlerr] is -NRerr]Rerr]. 10 Anot her r% erred
group ofwewe{is128ds have Formula | wherein Ar is ot RIS}

enyl or
substituted phenyl. Typical of such conpounds are _pyr|d|nes of the
formul a 15 20 [err] o Thi s invention
al so provi des pharnmaceuti cal fgrywl ations conprising a conmpound of
Fornmul a | together with a pharraceutically acceptable carrier, 25
dil uent, or eXC'PlFﬁiAﬁfﬁéeépﬁz 4, —trlmeth gHpUs-wi thin the scope of .
t he present Invention have ? Eich ﬁa y tomards one or nore
of the subsPYBidoE2:d-@iPYREMEGERTT K aEGrHo © EGF, FGF,

PDGF, V-src and £L§ﬁ§man£§ﬁppu9ﬂs3M46hKB Ghdlaﬁloro-phepglb#Z%he pr esent

aut ophospnol T 4Frarchy thperazin- I bPORRERRR OCh L ascut ar smoot

muscl g ceIIpyrldo[2pBﬁd]ppramldmnaﬁdyhﬂguaeaon : ~ As inhibitors
of protein k'”asfac§éfoﬁ8¥§$9 ?sgf higgpLgﬁggpg)Lguentlon are useful

in controllin f ﬂlsor ers i1n | eukem a, cancer,
WO 96/15128[3 (4-methyl-piperazin-1-yl )—propy amlnobCT/U395/14700

-14- P3ALIASBSd] 9§§itl!1éin5'7n9!l|]l gvgghe proliferation

associ at ed aYth ath eros and urgi cal vascul ar stenosis
and restenosis i ﬁgnﬁér 1chioro-p &? 5 S (4-methyl-
10 piperazin-1- yl)—prqpylamlno]-pypldo[z 3-d]pyrimidin-
7-yl}-3- (3-methoxy-phenyl)-urea;
1-tert-Butyl-3-{6~ (2, 6-dichloro-phenyl) -2~ S ‘

[4- (4-methyl-piperazin-1-yl)-butylamino]-
pyrido{2, 3= d]pyr1m1d1n—7 yl}—urea.__;

15 1- tert-Butyl -3-{6-(2,6- dlchloro-phenyl) -2-
[3—(4-methyl-p1pera21n- -yl)-propylamino] -
pyrido[2,3-d]pyrimidiq—7fyl}—thiourea{,;

1—tert-Butylr3—[2-[34(4-mgthyl-piperazin—1-yl)—
_ propylamino]-6-(2,3,5, 6~tetramethyl-phenyl) - '
20 pyrido[2, 3- d]pyr1m1d1n—7-yl]-urea, -
1-Allyl- -3- {6-(2 6— dlchloro-phenyl) -2-[3- (4—methyl-
piperazin-1- yl)-propylam1no]—pyr1do[2 3- d]pyr1m1d1n—7-

yl}-urea;
6-(2, 6- D1chloro—pheny1)—N7-(5 6- d1hydro-4H-
25 [1,3]oxazin-2- yl)-N?-[3e(4—methyl-p1pera21n-1_yl)—

propyl]-pyrido[2, 3-d]lpyrimidine-2, 7-diamine; and -
3-{6-(2, 6- Dichloro-phenyl) -2-[3-(4-methyl-
_plpera21n- -yl)-propylam1no]-pyr1do[2 3= d]pyrlmldln-
7-yl}-1,1-diethyl-urea. :
30 . Yet.another preferred group of compounds are
amidines of the formula '



A further enbodinment of this invention is a method 5 of treating

subj ect s sufmm!flﬁ om di seases caused by vascul ar snoBEWURNETW
proliferation. The method entails inhibiting vascul ar snooth mnuscle
proliferation and/or mgration by adm nistering an effective anount
of a conmpound of Formula I-to a subject igl?ged of 10 treat ment.
Finally, the present invention is directed To net hods for the
preparation of a conmpound of Formula I and, synt hetic internedi ates.
15 DETAI LED. DESCRI PTI ON OF TH RENTI ON The
conpounds of the present invention can exi st ﬁn unsol vated forns as
wel-l as solvated forns, 20 i nclydi nghydr 2 ord¥s. I n general, the

sol vat ed forns, includi ngNARydrafed are equivalent to

unsol vated forns and are iﬂtende to wi thin the scope
of the présent invention. "i\ X  nesgonmpounds of Fornula |, the
term"([err]-Cerr] 25 alﬁbl" Means X str i ght or branched hydrocarbon
radi cal having from 1l tgg 8 carbon atong i ncl udes, for

exanpl e, nmethyl, ethyl, n-propﬂl, i sopropyl, f-butVyl, sec- butyl,

i sobutyl, tert-butyl, n-pentyl, 2, 2- d{Hpt 08} prapWHE, ) n- hexyl ,

n- heptyl, n-octyl, and.the 30 like. _Preferred are err]-Cferr] alkyl
groups. gs?eca?&ﬁ%"“hﬁﬁ?uﬁesl?lIﬁWQ#GChIoro, brono, and i odo.
"Cerr]-Derr] A kenxhétheansrefearght gaodpbodnebmgounds hakedr ocar bon

radi cal s having 0, oR.a and, 1_doubl e bond and

i ncl udes ethenyF;Eéa%%t%nW§?§$583§r RgngFE?ﬁeﬁ9PBu59FFY -85ten-1-y|, and
the like. Typisguabstituted@renyld efypiabkyafl sychupsmpouhdde apeopynyl ,
2-butyn-1-yl, pyridinedP6{Hal8rmula ‘

PCT/ US95/ 14700 - 15-
3-pentyn-1-yl, and the like. Cferr]-Cferr] A kegyRj,are
15

20

This invention also provides pharmaceutical
formulations comprising a compound of Formula I
together with a pharmaceutically acceptable carrier,

25 diluent, or excipient therefor.

Compounds within the scope of the present
invention have a specific affinity towards one or .more
of the substrate site of the tyrosine kinase domains of
EGF, FGF, PDGF, V-src and C-src. - Compounds within the
.scope of the present invention hawe effectively
inhibited EGF and PDGF autophosphorylation of the
receptor and inhibited wvascular smooth muscle cell
proliferation and migration.

As inhibitors of protein kinase, the compounds of
35 the instant invention are useful in controlling

proliferative disorders including leukemia, cancer,

30



preferred. "Clerr]-Cferr] Cycloal kyl"™ means clic or
bi cycl i c W0 96/1512tydr ocar byl group such as cycl opropyl, cycl"ééﬂﬁﬂ“’"’%

cycl ohexyl, cycl opentyl, adamantyl, bi.cycl of 3. 2, 1] octyl,

bi cycl o[ 2. 2. 1] heptyl, and the i ke, as well heterocycllcs such as.
pi perazi nyl, t et rahydropyranyl { yyrrolidinyl, and the |ike.
"Cerr]-Cerr] Alkoxy" refers to the d* gr oups 10 . nmentioned above
bi ndi ng thr en e t hoxy, et hoxy,
. SOpr OpOXY. F %QEX? va%éﬁﬁat §m85th Fuscl@hhggl%@ekﬁtgoﬁ? ortl.Crerr]
Al koxy group§59ﬂéat'95 w1tbr étbeur@éclerosw, and Wﬁté.’ammgghrr] Jerr]

al kanoyl " 9%Q§E§lbﬁcs%@ﬁosgsﬁhhd fastenods8t Yh mﬁhﬁﬁﬂ%ny| butyryl, and
cisobutyryl. "(err]- noyl oxyl " in¢ludes acet

. Y,

““tert-but anoyl oxy® £ Lrgherp@ﬁ?&ﬁ&?ﬁ&%y° atBieh nyepglon is a me £°Fhe al kyl ,
al kezgl gndfalglr;axlhngr upy el lsafferlng ool diseades caus®aRByand 5- or
6- menbered carbogycli I ke gro ning 1 or 2

Ga52RTLE gﬁg% gdeF% E%%ﬁl%%%% %§8é W% nf @

het er oat ons oge n, “and su dr. Such rings
may be subsentatids, ihbibdtimgl eramuﬂa@nsmopthmuspdler proldferation  al kyl

groups. EX35HH9§r'ﬁﬁgﬁg%lgh”hgtgﬁhiﬁhgtg§ﬁ an effectlve amount

4- di et hyl am no- 3- but I met h no-

3- pent yn- 1- Q- é-ﬁﬁmﬁﬁﬁpﬁn8§U§VFm“43(; ﬁ@tﬁyﬁHP§@F5zﬂﬁ-need of 1.yI) butyI

4- teunahydramﬁetﬁbhxlbutyl 2-nmethyltetra-- . . .hydropyridi nonet hyl -
3-imdazolidin-1; T. hydrat hi_azol - 3-yl - butyl ,
phenylnethyl F¥ lg ChFSFoSﬁ?ﬁfpﬁeﬁhy% ¥&88 fﬁedﬁrf%t¥§bQ% The

terms "Ar" methods 'foreftie poepagationt offe@a compoungho fs Flegmula dd ar omat |‘:
and heterOa%ﬁﬁaspﬂtﬁktﬁgﬁ1%%%Qmedlatesas phenyl , 3-chl orophenyl,
enyl, yl

2, 6-di bronop pyri thylpyrldyl benzothrenyl, 2,4,
6-tri bronmophenyl, . 4-et hyl benzot hi enyl furanyl, 3, 4-di et hyl fur anyl
35 15 naphthyl, 4, 7-dichloronaphthyl, and the Iike. WO 96/ 15128

PCT/ US95/ 14700
Preferred Ar and Ar' R&%ﬁﬁ&? R@ﬁ&%&%ﬂIQ§M9 ﬁ@ﬁ&FN%%NTlcmgubstltuted by 1,

2, or 3 groups | ndependent |y sel ected
The compounds of the present 1nvent10n can exist
in unsolvated forms as well as solvated forms,

20 including hydrated forms. In'general} the solvated
forms, including hydrated forms, are equivalent to
unsolvated forms and are intended to be encompassed
within the scope of the present 1nventlon

In the compounds of=Formula I, the term "C,~Cg

25 alkyl" means a straight'or branched hydrocarbon radical
having from 1 to 8 carbon atoms and includes, for
example, methyl, ethyl, n-pfopyl, isopropyl, n-butyl,
sec-butyl, isobutyl, tert-butyl, n-pentyl,
'2,2-dimethylpropyl, n-hexyl, n-heptyl, n-octyl, and the

30 like. -Preferred are C;-Cg alkyl groups. _

' "Halo™ includes_fiuoro, chloro, bromo, and iodo.
"Cy,-Cg Alkenyl" means straight and branched
hydrocarbon radicals having from 2 to 8 carbon atoms
~ and 1 double bond and includes ethenyl, 3-buten-1-yl,

35 2-ethenylbutyl, 3-octen-1l-yl, and the like. Typical

C,-Cg alkynyl groups include propynyl, 2-butyn-1-yl,



from hal o, al kyl, al koxy, thio, thioalkyl, hydroxy, al kanoyl, -CN,
-NdJ err], -Qﬁgﬁyggmi, -CF[err] al kanoyl oxy, or amno 5 ofpciriifsod/d76p!!

-NR5R6. Disubstituted phenyl is preferred, and 2, 6-di substituted
phenyl is especially preferred. Oher preferred Ar and Ar' groups

I ncl ude pyridyl, e.g., 2-pyridyl and 4-pyridyl. Typi ca
Ar and Ar' substituted phenyl groups thusl$e I ncl ude 2-am nophenyl,
3-chl or o- 4- net hoxyphenyl_, ) 2,6-dipthy|pheQ¥I,

2-n- hexyl - 3- f | doPSHtaM1L-v1, ‘and $he dddgphdreiCs Blkeavde@rexyphenyl

2, 6-di chl or oph fertedtll or 0-6- net hyl phenyl , 2,4,6-trichl orophenyl,

2, 6- di met hoxyphenyl ,, 15 2.6-dj L oxyphenyl , 2, .6-dibyronopbenyl,

2, 6-dinitro- ’ eﬁ@?,cﬁ?ggﬁ*£¥fri$¥%B§o%e?ﬁ?#}ﬁh@ﬁyﬁ?cyg?lc

2, 6- di et hyl phéyydrocarbyd- tgrioust lspghharsy lgydd opeapyir onoyclobutyl,

4- et hyl ghenyl i g pounds of Fornmula | are
capabl e gf furiﬁgrqg%%zlé g’?rcé:geng%’iﬁ pﬁﬁnﬁ%&éiig&&}a&ce tuz:ihbl e acid
addi tion 1ENGLGL ShEse 1S, . DAQY f r ang tiieh t he

2ol - addi 1o SaEe o e oo S e e oal s
derived from 2 etrahﬁ/ﬁ‘GP@é{ﬁ?BY;ci @é’rg)ﬁi%»d&?%d%%l% dikG4ric,
phosphoric, sulfuricclhggrmbk@gyc,réfdfgodbcthe'alky;pbgapbgrous, and the
a1 un oo Sl iy sl AR e e
aci ds, 30 whdcbxinglkdeomethoxys, edhlosysdiisoprapoky artmutt-bmtoxy,

aci ds, aliphathcoeeglg§ na%ha %ﬁ@fﬁﬁ&%,ackﬂﬁc itk ro ?gc? galts t hus
i nclude sul fate, pyfosuffate, "sul fat 8, “suPirt & brsuffite,
nitrate, phospR&eéerred. nppnohydrogenphosphate, di hydrogenphosphate, 35

net aphosphate, pyrophpspaat e!rclcb{a 041 E&noPL®Ngd6ups incluledEdemydcetate,
propi ongte, CapLYLate h3oRMbYNa Buyryl, and QeoBHAL. "Ci-Gralate
mal onat e, succababtapylohgatiecladeacacetoxy, tertHmrtaimbylwadygat e,
mandel ate, benggat e, ¢RbeLOPERARLS 1ike.
The alkyl, alkenyl, and alkynyl groups may be
substituted with NRsRg and 5~ or 6-membered carbocyclic

20 and heterocyclic groups, containing 1 or 2 heteroatoms
selected from nitrogen, oxygen, and sulfur. Such rings
may be substituted, for example with one or two C;-Cg¢
alkyl groups. Examples include dimethylaminomethyl,
4-diethylamino-3-buten-1-yl, 5-ethylmethylamino-

25 3-pentyn-1-yl-4-morpholinobutyl, 4-{(4-methylpiperazin-
1-yl)butyl, 4~-tetrahydropyridinylbutyl-, 2-methyltetra-
hydropyridinomethyl-, 3—imidazdlidin-1-y1propyl,
4-tetrahydrothiazol-3~yl-butyl, phenylmethyl,
3-chlorophenylmethyl, and the like.

30 ' The terms "Ar"” and "Ar'" refer to unsubstituted
and substituted aromatic and heteroaromatic groups such
as phenyl, 3-chlorophenyl, 2, 6~-dibromophenyl, pyridyl,
3-methylpyridyl, benzothienyl, 2,4,8%-tribromophenyl,
4-ethylbenzothienyl, furanyl, 3,4~ﬂiethylfuranyl,

35 naphthyl, 4,7-dichloronaphthyl, and the like.




met hyl benzoat e, dinitrobenzoate, phthalate, benzenesul f onat e,
t ol uenesybbgisiee, phenyl acetate, 5 citrate, |actate, PETW89554700rtr at e,

met hanesul f onat e, and the like. Also contenplated are salts of am no
aci ds such as arginate and the |ike and gl uconate, ' gal acturonate
(see, for exanple, Berge S M, et al. "Pharmaceutical Salts,"” J. of
“Phar maceuti cal Science, 66:1-T 3)6(‘1977)) The acid

addition salts qf Sldb C. ynds r re coptacting .
the free base fd%f cﬂir %f f9RquRt - %dﬁ-{e‘) qfé‘gégi? acid to
produce theubstitufEd by n,t 125 con\ertroups imdependeritel ¥ ressldwtsed f or m 15
may be reg %rrftheaq. y g act Il%%e r}?ﬁorfallcﬁ{lrgﬂﬁﬁda hr%dro}ﬁ%base and

i solating t ree dase |n’the co ‘e free base
fornms diff@lkanowlheiGN, -NO;, r&99Bgri vEFsanlkanesosyne@hafMiAOcert ain

physigcal  of th@r%dlaes-bﬁ%\} h.aspighibih khtedNphehgl s@l vents, but 20
ot herwi se the salts, are e%\, ent "to their respectjve :‘éree base for

pur poses ofPRefeLHed eﬁ1't4 >stituted phenyl 38, &IRTEAHY accept abl e
base addit lpreMﬁeai Othezarpa:e‘mrmumﬁ rambtzat s qrrouwps nasclsdeh as al kal |

and al kal i-ne I s. Exanples of 25

net al s usec?yarsaécya]t i St ’dr ef?(}a"ll rﬁa & cg?;p&ﬁa{aﬁ © magnesi um cal ci um
and the |ike. BEXypiiasl fr and &n'e substlttmﬂme@omel groups thus

N, Ny benzy] et jud Qle‘ﬂdﬁgquf‘nsnrflh' %-%hloro-4 -ﬁm eriyp) i ne,

di et hanol am ne, et hyI en tUCam ne, and procaine
(see, for ehmsiiethyiph efB@rrgez'Sl‘l‘%exlélt 3;[fluoq‘q;g’p eRbutical Salts," J. of

Ph?{ macfeut |3:.3{ c{:}_o;j Bisten s B J@-dllt@tﬁdxyphenyl 4 b The_t)ass_ addi Li OP ‘
salts of 's a C CcOo r contacting the free -
acid form %’t% cg[]. CL]‘ rrgetﬂﬂ'm?erﬁh% f'@?t?%w]r'ed base to produce

t he 35 %, 16+ tr i diel cxroplesttylgna, Gredimeethoyphdnyek, acid form may

be_ryagener af e b, (N ARIHAHY T ' 141 ASBIRAAVED 2, 6-aini ¥R 96/ 15128

PCT/"US95/ 1 aci d and
i'sol ati ng tRenYloe Zclintrid unnargthinklphenyl, nanner. The free acid

forms differ 1PmdttfIphenyl, 2,3, 6-trimethylphenyl, 2, 6-dibromo-
4-methylphenyl, and the like. -
The compounds of Formula I are capable of further
20 forming both pharmaceutically acceptable acid. addition
- and/or base salts. All of these_forms are within the
scope of the present invention. '
Pharmaceutlcally acceptable ac1d addltlon salts of
the compounds of Formula I. 1nclude salts derived from
25 1norgan1c acids such as hydrochlorlc, nltrlc,
phosphorlc, sulfurlc, hydrobromic, hydrlodlc,-
phosphorous, and the like, as well as the salts derlved
from organic acids, such as aliphatic: mono— and
dicarboxylic acids, phenyl.substltuted,alkanolc acids,
30 . hydroxy alkanoic acids, alkanedioiciacids,_afomatic
acids, aliphatic,and aromatic sulfonic acids, etc.
Such salts.thus include_suifate. pyrosulfate,
bisulfate,_sulfite,,bisulfite; nitrate, phosphate,
monohydrogenphosphaté,'dihydrogenphosphate,
35 metaphosphate, . pyrophosphate, chloride, bromide,
iodide, acetate, proplonate, caprylate, 1sobutyrate,



respective salt forns sonewhat in certain physical properties such as
solubility | WO#SI28s0| vents, but 5 ot herwi se the salts ar cPECHUSSH4Z0
to their respective free acid for purposes of the present inventjon.- -
VWhile the fornms of the invention herein constitute presently
preferred enbodi ments, many others are _;5_possible. It is not intended
herein to nention all of 10 t he possi bl'e equivalent fornms or

ram fications obpxhigte, malohHE@ntbﬁBclnbEe'Ssﬁﬂgﬁﬁﬁkoogebﬁéht%he terms
used herein are 1éﬂ:escrl five rath and t hat

vari ous changesfﬁﬂﬁrﬁEenaﬁﬁ fiouRandgaatengbeprannthe chloro%gggppgeor

scope of the Inmeﬁhybbeniéate, dlnlsermeuldatét ntmanaté may be prepared
accordi ng tLined,i.n Al t hough

S -
t hese schemes O?§%%e%ﬁayié?ga€§acpggypﬂg§ﬂ}ggna§ﬁgngﬁeny aﬁﬁFHS & apply
wi dely t05analognhsatenpbmcﬂatef maleatefotavtaate, ghethanppndfionate,

consi deration tgn %he P{géecp%ggoaggng§ﬂgggggalggeogaiggcgkvsFEHBctlonal

groups by netho andar
exanpl e, hydr oxgcidsudachi asoppginabe and t prbmbntaadmahuéangtse

reactions, genegaiédtmate bsee, for ERAMBLESUREPgE! Bems, Obteghgns during
chem cal reacti sife |n tge nnlecule "The .h droxy

ons
protecting ghiﬁ%ﬁﬁﬁvgl?%gd$?;t uEpea i Xy
group. 0n no géébupsiandlearppxylic aC|d groups are simlarly

derivatized to protefﬁ tgggaaggagﬁ%ognggg£§dof said ﬁgggcrggﬁbé cﬁeaV|ng

Typi cal protecting groups, 'ng an
them are describedo¥epared,by COﬂtEQﬁb@ﬁethﬁdfﬂﬁesbaﬁePfgrEch#b & oups in

Organi ¢ SYPEDEsé St mw&gytﬁ@dd&ﬂfed'\s&aow Cﬁf@&ﬁcgdthe

1991), and McQOm e, Protective G-oups in 3 em str Pl enum
Press, New Yor kS3hg7:n Hhe conventlgkﬁ@nga nﬁﬁscr?B@sfﬁe?yBPﬁﬁl RERhod f or

w)e%/ | 51152 8prewptb@m@éeﬁefsﬁédbluyyd:oﬁt{a&tiﬁgtehé balliéggd/s?zdﬁlth a
To- 6-R3551 9291 1R 5189 g FReR oS, in Fa8sCaRaeE1onal

[ 2- Ami no- 6- (ar yh3nmsr i doThe, Brelg phasei fommS-giFfes- from- their
respective salt forms somewhat in certain physical
properties such as solubility in polar solvents, but

20 otherwise the salts are equivalent to their respective
free base for purposes of the present invention.
Pharmaceutically acceptable base addition salts
are formed with metals or amines, such as alkali and
alkaline earth metals or organic amines. Examples of
25 metals used as cations are sodium, potassium,
magnesium, calcium, and the like. Examples of suitable
amines are N,N'-dibenzylethylenediamine, chloro-
procaine, choline, diethanolamine, ethylenediamine,
N-methylglucamine, and procaine (see, for example,
30 -Berge S.M., et al., "Pharmaceutical Salts," J. of
Pharmaceutical Science, 66:1-19 (1977)).
The base addition salts of said acidic compounds
are prepared by contacting the free acid form with a
sufficient amount of the desired base to produce the
35 salt in the conventional manner. The free acid form
may be regenerated by contacting the salt form with an




butylureas fromthe key internedi ate 2, 7-di am no- 6-
(aryl) - pY¥Q M¥¥52283- d| pyri nmi di ne, which can be prepared 5 FPCTYPSAKIM0pthod

of U.S. Patent Nunber 3,534, 039. General |y, the reaction can be
acconpl i shed by reacting

2, 7-di am no- 6- (aryl)-pyrido[ 2, 3-d] pyri{gdi ne conpounds - W th one
eqU|vaIent of an acyl ating agent, such as an : al kyl isocyanate,

i sot hi ocyanaleq @ﬁﬁba@ewat%lgorth@e,fr& ac1d0%1b&ﬂﬂéy|co%ﬁ!ﬂﬂi%naim famyl
chl oride, chloroformte or other gctj vat aci.d . derivatives such as
syrmetrlcalmanner aﬁ%ﬁdﬁF@@éac&#xé@‘ﬁﬁh§¥Héﬁﬁ§ é%ﬂ?t 3% ke. The

reaction isrespeictdveutsalt featusi somewhatte irpicertaite physicalpr esence of a:

bace, e oL AT TRy 1o B AT i, 2o ven
mat er iSal , aotherwisg the @mlrt@ @er(ﬁaleylu)l—wend:o[t@ Ihejigy medreiatd vecan be
reacted in theesapm W&%&e?ﬁ?o%%%cw%ea%eﬁﬁ NGvention. two-fold

excess or greater of ac reagent to give 20. .primarily the
di acyl at ed conpotifdd the 1nvopgﬁ9q_nﬁﬁoﬂn;§ons itute

[7-(3-tert- btﬂexslemql )re&le&tafexd )embbrdlel@nts, mangi %tlﬁézfﬂ] {a:cre m di n-2-yl
ur ea. ation gener i s substanti C

when conduc1pé"c‘f’Sflg?rleetboﬂ:t(i:yfst(51 ﬂ'&%eéj HeTEI %:é)t hj‘f‘{l chrE‘gfc’e‘g‘f’;\bout
20[ er(] to aheupoditile] @quitiad eprto dioxims o e:mtu]ﬁa.catlons icshltteed by
normal et hqgs, &‘1 on. ”Stﬁ:“&% %Jéxjstt%rdd"g;ha Fhe |yt 3 dig{™Vi ng

t he reactlon SO evaporati.on. uct can be purlfled | f

desired by are mertedm |dr$§qmd@ Iﬁ&hqrnélfﬁibé-mls@t%fl iangd ithatirom 30
organi ¢ sol %&tl%u%UQﬂhaQﬁJe%t ey %@hﬂdé WitHRItOTdepart ing idi@RGe hexane,

~and the |ike, ,as mell : ronato r.a hy ‘over soli supports such as
silica gel. SPiTit P S&?r?ﬁo&fdét i‘on typically are solids

whi chsare readi | Compostald Iozﬁed‘orﬁlﬁa.la I may b‘mlpmﬁpdﬂed Idocﬁnfcmmgs a typi cal

acyl ation of a,pe synt%esedsg %'th&n%é %.rrylgchr@flésd%%d% %%pe using a

WD 96/ 15128
- 20- thegs sshemes lofitpn indieateofexand iskrutiytdsie the h

heating to YA t%l@} fiﬁ)dé{fye‘%oora‘iﬁl@goﬁé)rccﬁﬁﬁdm{& of
Formula I, given approprlate con81derat10n to
20 protection and deprotection of reactive functional
groups. by methods standard to the art-of_organic '
chemistry. For example, hydroxy groups, in order to
prevent unwanted.side.reactions,,generally need to be
~ converted to_ethers_or esters during chemical reactions
25 at other sites in the molecule. ' The hydroxy protecting
group is readily removed to provide the free hydroxy
group. Amino groups and carboxylic acid groups are
similarly derivatized to protect them against unwanted
‘side reactions. . Typical protecting groups, and methods
30° . for attachlng and cleaving them, are described fully by
- Greene and Wuts in Protectlve Groups 1n Organlc
Synthesis, John Wlley and Sons, New York, (2nd E4,
-1991), and McOmie, Protective Groups in Organic
. Chemistry, Plenum Press, New York, 1973..
35 Scheme I describes a typical method for the
preparation of l-tertfbutyl-B-[7-(3*tert-butylureido)-




an N-[2-acetyl am no-6-(aryl)-pyrido[2,3-d] pyrim din-

7-yl]-acet arr%&bg’mme general Iy, diacylated conpounds 5 RET/USSA4T%0 e
can be prepared by this method starting fromthe appropriate

2, 7-di am no-6-(aryl)-pyrido- [ 2, 3-d] pyri m di ne conpounds and
treating themwth excess acylatinghggagents such as acid

anhydri des, m xed aci d anhydri des, or activated acyl derivatives 10
such as acid chkangdes)a frongl P8 § ~o1 agtion is
general ly carrigg‘gu? %t?grigb[gfgtSﬁgbeihgainbgtggéﬁfgggufhgbgerr]C and
200[err]C. The aﬁF‘%PB'ﬁ"Eaf(a‘o”gE nP¥rido (2, 35l PHEigdRin-gaydd -Sudsris
tri-ethyl am ne apdtgddraas from thgdkeyi dntavyeleadesds gddiamsaavgrger acid

byproducts 15 d i Ag cour.se_of the reaction.__The

di acyl at ed prod&%?ggg ﬁgggﬁgyér oﬁlggﬁlﬁﬁﬁlﬁﬁriwﬁéﬁhbﬁan b8"prepared
chromat ogbaphy by the¢smathodacofoli.ds BHatentb¥umhbova, 534,039, Schene
11 illustrates ar gah ko ; ;
6-(ary|)-N[err]ggﬁﬁgﬁgggfiS%FZ?%géigg?ig$ iﬁg-§?99gPéﬁfﬁgd28y reaFElggVera
steps starting % { NAAARIROTPAKRRBL 6-P¥FIEP 2, 3-dlpypymidéne, SoBPPERESNi di ne
which can be prepghednéyedlievalent offthhodcoiabify Egbfin] Bushens3ab34, 039.
T, o 1 BB oo FRLERAEED, EBLECLaby Bt b 9U R R, 0oL o281, e
reflux conditio 0 y tt ’

2- ami no-56 (ar yl ¢aphandpl 2bsonli gy i sulifam@ydl chl®eadej ochloroformatehe
2-am no- 6- (aryl )& pyehdel 3 I ;L diyng 4 s L3 h, L hi ? I de
under ViIsneieréibgééego%%?%?%géa feel ?éf?%?ﬁév?ﬁesﬁﬁﬁo?%-?8@%%%?2#%2
product N -(7-cirpy@rides, mixed anhydride, and the like. The

6- (aryl)-pyri dof@adt fdwyis et pidd Yot Nidt feget DybeydRate, bor fRMtHene.
This reactive |nterned|atﬁ102£ be déiectl ,reaﬁtgd,mnth nucl eophilic
reagents such JRreSence Qi;aRasge, preferably sodium hydride in a

N err]-alkyl - 6-wui yaDloyuntezt Bvel] solvent spyhi asddigefhyldoamangde,

A Lernat VelY, ASCLALTIOLRE ke, PHOCLLEDELAL VpgeL by eoyed Y
2- ami no- 7- chl ord,7-diaming-§algtyl pypyddfe [ 3, 3tgdypyrinidine, Reantben of the
Tou0” TR rhctad i Phe rabe BROReT 20 strT EY Biae ey @
) two-fold excess or greater of acylating reagent to give
20 primarily the diacylated compounds, for example a
1-tert-butyl-3-[7-(3-tert-butylureido}-6-(aryl)-pyrido-
[2,3=-d]pyrimidin~-2~-yl]urea.
The acylation generally is substantially complete
when conducted for about 1 to 3 hours at a temperature
25 of about 20° to about 80°C. The product is readily
isolated by normal methods, for instance by filtéring
any solids and removing the reaction solvent by
evaporation. The product can be purified if desired by
routine methods, for instance crystallization from
30 .organic solvents such as ethyl acetate, dicholoro-
methane, hexane, and the like, as well as
chromatography over solid supports such as silica gel.
~ The compounds of the invention typically are solids
which are readily crystallized.
35 Scheme II illustrates a typical acylation of a
2,7-diamino-6-{aryl)-pyrido[2, 3-d]pyrimidine using a



as an al kyl am ne provides the corresponding 6-(aryl)-

N7- al kylw\éﬁ‘fa ¥82, 3-d]pyrinidine-2, 7-dianine. PCTASAUIIOY
descri bes the preparation of a 3- (aryl) 5 -
[ 1, 6] napht hyri di ne-2, 7-di amine and represents a general met hodol ogy
for the preparation of t hese "conpound®.g- The hydr ogenol ysi s of

6- br ono- 2, 4- di am no- 5-cyanopyri di ne (JACS, 80:2838-2840 (1958))

af Lor ds t hetwca—foldldmt‘ el gk ft €xCeds db finacet be cammiddmethThe 10 |
subsequent ro y r exanpl e,
o xt urbeay SR R Sl (g BB feRHERRREL (eor exnmmpll, SITCP!
provi des a &myN-[2- acet/xe]:aaimd)-e&r m:eyhbum:mredelz,mrmﬁmm@ynr di ne- -
ocron tr11 b gL RS PaRERY TP dord %@?f?ﬁfﬁ@% 4} 1286 Compourtdy

3-(ar¥l)- [19%]%%b%tﬁ¥?¢d¢ﬁ%- Rrepared oy - ks methodc%ﬁeeﬁeasuon reaction
i s acconpl i shedl tmetippﬂépﬁf:@@e 2,7- dlaﬁin@neakgpylpepyﬁf@e—for exanpl e,

sodi um et ho, sodi um 2- et hox oxi de i'ch can be generated
st T 20 2 S pypimi B8 BB St orabiag othem, 5Hh e F o
et hanol or QXeemmxaeylﬁmmmg feagamtswedebcasbaeld.anhydrlgeseral

nethodology of .th
e:hél) [1 nap%?h g %&éﬁggsﬁla%1%%glv?t?% geyl derlvat Ton. 25
Sch Vi | suchras eecmeclal@eh@ea.emqiywalf@nybfchlorldes "The

g ggz' Oggglﬁ'@%ﬁtﬁoﬁ]mr é‘h@'rélﬁlﬁ aaﬁrﬁaanfuﬁtht% aP@étﬁﬁérature tNunbter

) W an a I g eratyre to
oo berean iYL A0 ARa%aBEE. * il aascion SETBELARLS 10
pyrido[ 2, 3- c&pymmrrgajmi\e -Badesli sutheas aeﬂethylamméu aneSOsodlumeact ion'is

Car e OB 9 88 Y R D LERIEH' S0 Yelvanaes Bf ERHBALAEL S ¢

appakat us. produced dur iz etie \toursesef atke réactiomhesThe of conpounds

of Formul a 4;x6¢ I&t@d Pé&ﬂncﬁa{‘s bfeé&ﬁ? ﬂQ@i&ﬂédgéﬂ&ppéﬂffléé b
di et hyl am n | am no S Ypyr|n1d|ne

- (ary
can be reac?é%P@%#%ﬁf?@hﬁﬁ?ﬁ & StalflzatVQ?Q%?f@ﬁ%%PZbe b°
PCT/U895/14700 Scheme III illustrates the. preparatﬂ&n of a

6- (aryl)-N7-alkyl-pyr1do[2 3- d]pyrlmldlne-z 7-diamine

20 in several steps startlng with a 2,7-diamino-6-(aryl)-
pyrldo[z 3- d]pyrlmldlne which can be prepared by the
method of U.S. Patent Number 3, 534, 039., Treatment of
the_startingbmeterial.with aqueous mineral acid under
reflux conditions provides the hydrolysis. product

- 25 2—amino-6-(aryl)-pyrido[z 3-d]pyrimidin-'-el “Reaction
of the 2- am1no-6-(aryl)-pyr1do[2 3-d]lpyrimidin-7-o0l
with thlonyl chloride under Vllsmeler-Haack conditions
affords the chlqro formamld;ne prqdugt N'-{(7-chloro-

. 6~(aryl)-pyrido[2,3-d]pyrimidin-2-yl)-N,N-dimethyl-

30 formamidiﬁe. This'reactive igtermediate'can be
directly reacted with nucleophilic reagents such as
amines to give an N'-alkyl-6-(aryl)-pyrido[2,3-d]-
pyrimidine-2,7-diamine. Alternatively, the formamidine
functiOnality can be removed by alcoholysis to provide

35 the 7-chloro derivative, i.e., a 2-amino-7-chloro-

~ 6~(aryl)-pyrido[2,3-d]pyrimidine. 3Reaction of the




am ne nucl eophil e such as an am noal kyl anmine (e.g. H2N

al kyl - NR[ er r 9818128 generally in a bonb and in t he prRCRGS98/14700 an
acid such as sulfamc acid, to afford an am'noal kyl substituted
conpound of the invention. The 5 conpound can be further acylated, if
desired, by routi ne methods. The egs npounds are readily isolated
and purlfled by comon net hodol ogi es such crystallization and

ch ort 00" 6. 7-chiqro tnteSUBTEeY bith! dabigbaRLlE PUILUERLS Gy
Wi th t hea$ian ogblﬁylmm cmr@mc}ear'ehat cqnneapondimnﬁa {aryl)- cyclic
ring. The ringytay gyict igﬂdﬁ§§f¥ﬁgafﬁg_2 7-diShe @s nitrogen,
oxygen, or sulfur. éﬁ che dlan1no rldogyrlnldlne s
reacted with a halo 'hﬁm es?%ik?%ng?% PEERRBRLLER AL &i da48FYd) fone.
ghe rﬁaﬂs on {1, G]mtww:l-mime-ez,rn@ﬂammelm@nr@pgeseﬁtsghvgaheSﬁQh as
i met hyl f or mami ese ase_such as
sodlun1hydrldelaﬁ?ﬁﬂﬂggggilon tﬁ%?é% §§15§ OP E@ﬁ%?e?%mPﬁuﬁgﬁﬂt 8 to 16
hours when carrThﬁihxdrqgennny81seﬂinﬁ-hﬁ@mw+3£§ diémipooduct is readily
Sl S AP Wi 1258 it e
Rlerr] is an angQﬁﬂﬁQk?Qﬁ 2¢&rdlqm;no-5—cyanopyr1d1ne. [
Schene Mg a i | |dgidethasnt MoydRRfdniDfion THE B c aﬁ’éﬁf‘f‘ﬁ&iﬁé”e@ﬂpbﬁﬁh?t ed

by routine nmeth ds such as chromat o fracti onal
crystal | i zati ortPLfFaHR}Ie, in a | pixture of' fg;gic/@ﬁ&&éwa ¥®Bup of

conpounds prowedn;ﬂdy/iﬁdﬂélaney nidkeentatal pse, Pptcvidss £okgpunds of
Formul a | V\herever}sa%lle 1\%%@ gqa%_&eR[éer‘{_]d et heg ﬁ"f‘(éfdt he nitrogen to

whi ch they are
PCT/ US95/ 14700 carboxaldehyde. The aldehyde is then condensed with an

15 aryl acetonitrile as described in Scheme IV _to provide
a 3-{aryl)-[1, 6]lnaphthyridine~2,7-diamine. The
condensation reaction is accomplished in the presence
of an alkoxide base, for example, sodium ethoxide or
sodium 2-ethoxyethoxide, which can be generated in situ

20 by the addition of sodium metal or sodium hydride to
ethanol or 2-ethoxyethanol. Scheme IV describes a
general methodology for the preparation of the
3-{aryl)-[1, 6Inaphthyridine-2, 7-diamines of this
invention.

25 Scheme V illustrates the direct dialkylation of a
6-aryl-pyrido(2,3-dlpyrimidine-2, 7-diamine {(U.S. Patent
Number 3,534,039) with an alkylamine in a bomb at high
temperature to afford an N2,N’-dialkyl-6-aryl-
pyrido(2, 3-d]pyrimidine-2, 7-diamine. Generally, this

30 ‘reaction is carried out using neat amine reagents such
as isobutylamine and n-hexylamine, at a temperature
such as 150-300°C in a bomb apparatus.

Scheme VI illustrates the synthesis of compounds
of Formula I wherein R; can be an aminoalkyl group such

35 as diethylaminopropyl. A 6-{aryl)-2,7-diamino-
pyrido[2,3-d]lpyrimidine can be reacted directly with an



- 23- attached, and R err] and R err] together with the nitrogen to
whi ch t lwgoensizmt t ached, can be a group having the © PCT/US9S/14700 [ o]
Scheme VIII illustrates the synthesis of typical pyri dopyri m di ne
am di nes which can be produced by reacting an ami no pyridopyri m dine
wi th an acetal of an 10 am de or _gyclic amde, for exanple, the

di net hyl acetal of N, N-dinethy? or mam de, or the dinethylacetal of

N- et hyl py gl rleéatc%]da.g éé’%r?%ﬂ:)hdél]@eﬁfl b ar ., out by mxing

an am no pyrl opyrlnt I"ne uantlty or excess
of an acet d;N alkwiil®sRels genezal¥ninsachonk Gpﬁeﬂ-ﬁyFF r-mani de,

S'eggﬁ 2%’: ; U'ﬂz%é%ﬁ:les of an eattc.gitd ek f)hfeu [siﬂhfaﬁhé rt}@c:tdtk:it/ho Tahefcsmc%n ont t
“abou ours_when carrj.ed ou
a t enper at (FRERFR ARG 1S r@[setr’rﬁ‘g?cg %mﬂu%[%ﬁ rtjl'te FRETRRCt T i 2

readigy i saaipshiy cracrutbmeftmmadqulamti,carf txiaeszmed, powified, if

desired, by_n ue C r
crystal | | zﬁ?%%%ﬁ#%a% k?ﬁéj &m?ﬁounds aﬁ"lé; i nven oﬁ&g asge%row des
am no pyri dand purlflngbynQnmm%nWMchdel¢E%Q§n$Ep@r%%p is substituted

T o Liv, Lol R ATt N T
conpounds have t lustrates the synthes1s o C°TE9?TdS
whergp A(rj b/ﬁfanF@ﬂg%ﬁhlgae\é}Iedeér@lﬂil rRb®je ar8udiaken. togs:bhummds:l'cgndbe
e 5508 ) L By e o o8 B 11
Wi th cxamlm kl;/imtu 0, Tl kping utamxinelude aamythem heheroaten i
' such as nltrogen, oxygen, or sulfur. .In Scheme VII, a
diaminopyridopyrimidine 1s reacted with a halo ethyl
15 isocyanate. to produce an 1m1dazolld;h9he The reaction
generaily is.carried out in an.organic solvent such as
dimethylfqrmamide, and normally“in;the presehce of a
base such as sodium hydride The reaction typically is
complete in about 8 to 16 hours when carried out at
20 - about 30°C. The product is readlly 1solated and
purlfled by routine methods.
The above reactlon also produces compounds of
Formula I wherein Ry or R; is an acyl analog of the

25 () Py
formula \
N

{(CH,)

1,2,0r 3

Scheme VIiIia 1llustrates the reactlon. The

30 product can be 1solated by routine methods such as
chromatography, fractional crystallization, and the
like. '

Another group of compounds provided by the
invention are amidines, compounds of Formula I wherein
35  R; and R, together with the nitrogen to which they are
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- 24- WOMWHSLBt the 2-position, is reacted with an ary|PCTUSIS4IN0
(e.g., Ar'NH2), to effect displacenment of the t hi o- sul f oxi de or

sul fone substituent, to produce the corresponding N-aryl am no
pyridopyrimdine. The 5 di spl acenent fion generally is carried out
in an organi ¢ sol vent such as dlnethy fornan1de normal | y at a

tggre)re; ialturlesm(‘: élb@&éhaﬁllé teééiraacng Oax@@cw} %&Hdﬁwﬂ}? El?é‘cnltrogertl#é&nroduct
?s readlyy |50I§$%§hb S¥d?hg iggaCh?ﬁe ?%ﬁcpﬁoﬁ ﬁF?PBrgaFén g@? ang

extracting the product into a solvent such as nethylene chloride, or
the like. Sche(®, XCH4{ /| ust rNHgs the synthesis of N-aryl am no
pyrldopyr5n1d|nes starting]froma suitably substituted 15 pyri m di ne,
e.g., 4-anm no- 2ermalapyN+GrRg ne- 5- carbonitrile. The halo group is

di spl aced by reaCt'O@cheme V}ﬁti‘lﬁ@sﬁféﬂ: 8MLRE éé‘ﬁtﬁt@lsthgt ikhe

corresponding | ani nopy Fi o ar ne a cyano group at the
5- posi ti on. 1?m¥¥$%ﬁRP¥F %%GCQM¥@*$@% vhigh oan be Bredugad BY reduction

with Raney ni ckedadctin@t£fi @fitho pyridéd@yFimidchs. wﬁﬂH &ﬂeaf:é’éﬂltbﬁgan

2- I 4- - Id te
ary 0 Sl or coyeld %%'2?5%?%%#%&5 oiFebReL acetal” "
acetonltrlle awf thaN+dime thyl formamides d&sthebeﬂmehhﬁbacetascbéne IV to

brovi de the cory GRa0n0h 00 N AL SLs @M Vhe reactPYh GBYELTLYI g 8L-tDE

i nvention.

PCT/ US95/ 14700 out by mixing an amino pyridopyrimidineswith about an

SCHEME | equimolar quantity or excess of an acetal in a mutual
15 solvent such as dimethylformamide, dimethylsulfoxide,

tetrahydrofuran, or the like. The reaction generally
is complete with about 3 to 6 hours when carried out at
a temperature of about 5°C to about 50°C. The product
is readily isolated by routine procedures and can be

20 purified, if desired, by normal techniques such as
chromatography, crystallization, and the like.

The invention also provides amino pyrido-
pyrimidines wherein the amino group is substituted with
an aryl Ar', for example a phenyl, -substituted phenyl,

25 pyridyl, thiazolyl, pyrimidyl, and the like. Preferred
N-aryl compounds have the formula

/J*§ P
30 . N

where Ar, Ar', and B are as defined above. Such
compounds can be prepared by any of several methods,
35 for example, as described in Schemes IX and X.
In Scheme IX, a pyridopyrimidine substituted with
an alkylthio, alkyl sulfoxide or alkyl sulfone, for



[err]
WO 96/15128 PCT/US95/14700

-24-

' example at the 2-position, is reacted with an aryl
amine (e.g., Ar'NH;), to effect displacement of the
thio- sulfoxide or sulfone substituent, to produce-the
corresponding N-aryl amino pyridopyrimidine. The

5 displacement reaction generally is carried out in an

. organic solvent such as dimethylformamide, normally at
a temperature of about 20°C to about 80°C. The reac-
tion generally isﬂcomplete.after about 3 to about
8 hours, and the product is-réadily isolated by'adding

10 the reaction mixture to water and extracting the
product into a solvent such as methylene chloride, or
the like. ' S ' '

Scheme X illustrates the synthesis of N-aryl amino
pyridopyrimidines starting from a_sﬁitably substituted
15 pyrimidine, é.g., 4-amino-2-chloropyrimidine-5-
carbonitrile. The.hélo group is diéﬁlaced by reaction
with an aryl amine (Ar'NH,) to give the corresponding
2-N-aryl aminopyrimidine, having a'CYano group at the
S5-position. 'The cyano group is converted to an
20 - aldehyde by reduction with Raney.ﬁickel”in water and
' formic acid, and the resulting 2-arylamino-4-amino-
-pyrimidine-5-carboxaldehyde is reacted with an'aryl
acetonitrile (e.g., phenylacetonitrile, 2-pyridyl-
acetonitrile, or the like) in the manner described in
25 Scheme IV to provide the corresponding N-aryl-amino-
.pyridopyrimidine of the invention.
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-36- WO096/15128 The conpounds ef- Fornmula | are val uabl RCT/HESASHATON s

of protein tyrosine kinases and possess therapeutic. val ue as
cellular antiproliferative agents for the treatment of proliferative
di sorders. These conpounds 5 are potent inhibitors of one or nore of
the protein ki nases, PDG&, FG, EGF, V-src, and C-src. The

i nvention conpounds are thus useful iikt

restenosis, and cancer. Specific

reating at her oscl erosi s,
tunmors to be treated with the

conmpounds includesmall- 10 ~ cell lung carci noma such as that described
in An. Rev. Respir. Dis., 142:554-556 (1990); human breast cancer -
as described in Cancer Research, 52:4773-4778 (1992); | ow gr ade

human bl adder carci nomas of the, type

- described in Cancer Research,

52: 1457- 1462 (1992); 15 hurgn col orectal .cancer .as discussed in J. din.
I nvest., 91:53-60 (1993); and ?h J. Surg. Res., - 54:293-294 (1993).

The conpounds al so are useful =s
as Streptococcus ~ ni
Exanpl es 9 20 an
strain when eval uat edT{st andgarc i n
additional Iy are usefl hef bi ci def
undesi rabl e plants sNch
The conpounds of the
adm nistered in a wde v
i ncl udi ng transder na

an req al
recogni zed to those & skilled i

Cti Vi

agti bi otics agai nst bacteria such
pReuy ni ae. 4 For\i nst@ance, the conpounds of

18 xﬁi t ed i vi®y &gai nst this Gam + bacteri al

0 assays. The - conmpounds

i nst - . a wde variety of

weeds and grasses. 25

n be - f or nul at ed and

~-and parenteral dosage forns,
mNi stration. It will be '
art =-hat the foll ow ng dosage

fornms may 30 conpri se as—pfle active cdppapent, .either a conpound of

Formula | or a correspond ng pharpgaceuti

Iy _ acceptabl e salt or
. m A further enbodi ment of this

sol vate of a conpaund o&{tornula&; o
inventionms a . pharmaceuti czxl Lg mul ati ph conprising a conpound of 35
Formul a | gcgétheZ\Miila pharmac@ut cal |y acgépt abl e . carrier
di luent, qor excipi gntzt perefor. r ppari ng ~
&= pz: QO —%g Ei P ;92: -
& SO T—0 =)
0 ~ =2 — S
~N .
4 R
o o \ N
2 B < oz
\ \
7N, /N
\ 7 N
7 N _
Z—= Z% |
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Z— G 2,
4
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T} o n o
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-37- WO IIRBut i cal conpositions with the conpounds of PET{BS9S/14700
present invention, pharmaceutically acceptable carriers can be
either solid or liquid. Solid form preparations i ncl ude powders,
tablets, pills, capsules, cachets, 5 suppositories, and dispersible
granules. A solid carrier can be ofie or nore substances which may
al so act as diluents, flavoring agents, binders,

preservatives, tablet disintegrating agents, or an encapsul ati ng
material. 10 I n powders, the carrier is a finely divided solid
such as talc or starch which is in a mxture wth the finely divided
active component. In tablets, the active conponenE is mxed
with the carrier having the ngeessary bi ndi ng properties in 15

sui tabl e proportions and conpacted i g the shape and si ge desired.
The fornul ations of this invention prgferably contain from about 5%
to about 70% of the active cogfound. Sui tabl e carriers©incl ude
magnesi um 20 carbonat e, magnesi uim st earate, sgal c,

pectin, dextrin, starch, gelatin, trg&acanth, e | ul ose,
sodiun1carboxynethy|ce|Iu%ése, qzligg mel tiypg peOa butter, and
the like. A preferred midr oral use a , Whi ch include
the 25 fornul ati on of the activeZonpound wi\h engpsdl ating

material as a carrier prov{ding= capsule in which active

conponent with or w thout her/ carriers, is /4 A\rrounded by a
carrier, which is thus in i i imlarly, cachets
and | ozenges are_included.{(30 "= Tablets, powderxz=—{apsules, pills,

cachets, and g | ozengas_cah belused as solid dos eP$ornE Suitable for
oral adm ni strats on. Forzb'r_epari ng suppos es, a low nelting
wax, sucf as a mixture o ty acid glyceri or cocoa 35
butter, is first melted—and the actixe conponent is di sper sed
honbgeneously t Rerein, %S bydstirri n‘& The o
= @ O - - X
H O QO = e N
> by N 'S l
e of ™ o
B 3 O,
~ o
N N
4 o = ae:
& Z 5 Z
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- 38- WO 96/15128 en hom)genous m xture i s then poured i nt OpCT/US95/14700
conveni ent sized nolds, allowed to cool, and thereby to solidify.
Liquid forn1preparations i ncl ude solutions 5 suspensi ons, and

enul sions, for exanple, water or mater-propylene gl ycol sol utions.
For parenteral injection,Il(nu%#pweparatlons can be formulated in
sol ution i n aqueous pol yethyl ene g%éﬁﬁhEs ution, i sotoni ¢ saline,
5% aqueous gl ucose, and the |iKke. Aqueous sol utions suitable for
oral use can be 7 prepared by dissolving the active conponent in water
and adding suitable colorants, flavors, stabilizing and t hi ckeni ng
~agents as desired. Aqueous suspensions suitable for oral use
can be 15 nmade by SPgft t he finely di yided aCOEEe conponent

in wager with a vis gus terial, NHgM{as nagur-al™Jor LABYNketic guns
resins, methylcellullpse _Jsodi um EtOH ~Etog carbo E | cel | ulose—am® ot her
wel | - known sus ng™N clagents i ncluded are solid
form preparations which are |ntené%d tol%e convérted, shortly before
use, to liquid form preparations for oral adm nistration. Such
liquid fornms include solutions, suspensions, and enul si ons. These
preparations may contain, in_addition 25 to the active conponent,

col ox@nts, flavors, Qﬂllzers buffe 4+FHOci al and natural

sweet eners, dispers té?‘ hi ckendpQ,/ Qﬁﬁ%ﬂg agenysmrand t he
i ke. Waxes, pol yner

the like C b} utili zediEgHE)@'@are

sust ai ned- reIeaHeS osag 30'NH, fornms. M t™ Ry REPUNTPS can be enploy'd

~to deliver the active- conpound uniformal |y over“a prol onged
peri od. ' The pharnmaceutical preparations of the i‘nvention
are preferably in unit dosage form In such form the 35 preparation is
subdigided into unit dgoges ¢Qntaiging ~__appropLjate uantAiles of the
active conponent. ThE™ Ny~ N Ar'NH, N NN
| - )I\/- P KRG, /&/
MeS N~ °N NH, . mir N N NH,
Ar' -
20
_ Ar
orz N N N7 N ~
e"-S /t/ Z
Hlf N N NH,
25 Ar
30

35
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- 39- YR P6/Hd3ge form can be a packaged preparation, thBCTUSISN4700
package contai ning discrete quantities of preparation, such as
packeted tabl ets, capsules, and powders in vials or anmpoul es. Al so,
the unit dosage formcan be a 5 capsyégg, tabl et, cachet, or |ozenge
itself, or it can be the appropriate“nunber of any of these in
packaged form The t§¢$ﬁﬁgq*ically effective dose of a
conpound of Formyla I. will generalTy be fromabout 1 ng to about 10
100 ng/ kg of body wei ght per day. Typical adult doses wi |l be about
50 ‘to about 800 ng per day. The quantity -of active conponent in a
unit dose preparation nay be varied or adjusted fromabout 0.1 ng to
about 500 ny, preferably about 0.5 ng to 100 ng according to the 15
particul ab applicatio d LoW potency of the active e~y conponent. The

conposi tion can, if Mesi , also cont gy co k ble
t her apeuti c agent s./IKsub' ect L'Nﬁa_aeed tredtnme nﬁéﬁ phzo ound
of Formula | will dniHBRETHE a dgslge eh abotiPPHo t 500

ng per 20 dayc,:leitllﬂar sifigky or in nulHNpl e Moses WHgr a 24- hour
peri od. The conpounds of this i hventi on have” been

eval uated in standard assays which are uti 1AEed to determ ne

i nhi bitib®h of tyrosine kinase. One such 25 assay was conducted as
fol | ows: Purification of Epidermal G owth Factor Receptor

Tyr osi ne Ki nase fan EGF receptor tyrosine 'naseﬂas i sol ated
30 from A431 epi f

er mod car cepeyay ef b by the f met hods.
Cells were grown in i

ol | er bottW el di fi ed Eagle
and 50% HAM F- 121 215:%) collai B 1% fetal calf

serum Appr pxi matel y 18f{érr] cells wer@NysedNin two vo NiHgs of 35
buf fer cit ai ni nga2d mM 2- (4N [ 2- hydr oxyet hyl 1k
pi perazin-1-yl)ethanesulfonic acid, pH 7.4, 5

NTON ~
ez |
20 3 Z =z
HIiI N NH
Ar 4
0 NHR,

25
30

35
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- 40- WO 96/18128y| ene gl ycol bi s(2-am noet hyl ether) PCT/US95/14700
N,NNN,N -tetraacetic acid, 1% Triton X-100, 10% glycerol, 0.1 nM
sodi um ort hovanadate, 5 mM sodi um . fluoride, 4 nmM pyr ophosphat e, 4 MM’
benzam de, 1 mM 5 dithiothreitol 680 [err]g/mL aprotinin, 40 [err]g/nL
| eupeptin, and 1 mv phenyl et h);l Sul fonyl fluoride. After

centrifugation f tes h S r nat ant was
equi l i brgt ed fo(raf %&20'3;? CE% %‘gn%fg £ ﬁé ria%?a%%a{.n @P 3{@ utinin
sephar ose t%tpm%em tyrogpine i birases andipoasess therapeutd tepes, 10%
glycerol,  value 4s1861Thi&P andPrsNdrd e (M I@%rmé)"lfc?rSthe
(eqU|I|brat|on buffer# fg?mnatlng rotelns hedfromthe
resin with YA RERAT i REFIIEFEATLYE disordegsserThese ?%p%m%e was
el ut el wit haxle pdterst inhibsoetylofl- &glwaﬁmr@flth@qprda};émfgn biJffer
Det t e or err

erm na 'lgihégeé fﬁéﬂ‘ \‘?éﬂ" SEGF V T8IC 13 to&g C%ﬁt% a'gﬁe

det er m nati ons 0.1 nm,
cont ai ni ng JEB’WJZQP compq@ggcgs W?thlus Blmtwbd.l[letmatmgd\/l MO [err], 50

[err]M SOd'éﬁﬂeroscleﬂé’é'h?éiatJ?es@éﬂ&éws ofa c{r?&@{rt or é(éffi@e ki nase,
200 [err] M of a substrate

Lys- Leu- Al W8 R Wé)aaé)qfi/r‘[h‘?fi]t lFQB‘EPWSI\HE W]l? small-  (wahl
M1.10 et alcell. llﬂl Icaﬁlﬁ{bma 260618 et - 108 c?éscr1béé9ﬂ9)z\n Ifederr] M ATP

?82?12&&4@‘2@%&«9— LEE 450 {SR0) 1 il R4S At 1 on of 2

mL of as e st ibed plroran e (Reasehms,s&zumww 2(oe ;
phosphocel ll%vpxrsédé tlﬁ.ﬁv%'l mécﬁi& @afé‘ﬁx&?% cgi@ thd h@n}gggl acedfl lter was

washed five ti sphori ¢ acl in a vial
along with @s&r@e%cxmrqamqm (ﬁcesearch fﬂjﬁlﬂ‘liheh@@ gl 9Bxckman) .

oot e o W e e dsidifedt 4 7, LUl TEoLl OV
klo:laseg xlﬁﬁﬁinﬁ .‘;3 aébd h%), and in J. Surg. Res.,

54:293-294 (1993). The compounds also are useful as
antibiotics against bacteria_such as Streptococcus '
pneumoniae. For instance, the COmpbunds of Examples 9

20 and 18 exhibited act1v1ty against thlS Gram + bacterial
strain when evaluated in standard in vitro assays. The
compounds addltlonally are useful as herbicides against
a wide variety of undesirable plants such as broad leaf
weeds and grasses. |

25 The compounds of the present invention can be
formulated and administered in a wide variety of oral
and parenteral dosage forms, including transdermal and
rectal administration. It will be recognized to those
skilled in the art that the following dosage forms may

30 comprise as the active component, either a compound of
Formula I or a corresponding pharmaceutically
acceptable salt or solvate of a compound of Formula I.

A further embodiment of this invention is a

pharmaceutical'formulation comprising a compound of

35 Formula I together with a pharmaceutically acceptable
carrier, diluent, or excipient therefor. For preparing
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-41- WO As1Z Escobedo and prepared as described in J. PEIESS/14700
Chem, 262:1482-1487 (1991), and PCR priners were designed to
anplify a fragment of DNA that codes for the intracellular tyrosine
ki nase domain. The fragnent 5 was ped into a bacul ovirus vector,
cotransfected with AcMNPV DNA, artl The reconbinant virus i sol at ed.

SF9 I nsect Cel%ﬁaﬁﬁ%ﬁe#ﬁiggiegoﬁbég §98n¥'ﬁf§htg tﬁgmgou§&§r$§pE3%S the

protein, and the cCe e Was e assay was
performed in %rmentlmnventpoa: eph(imac{eutn]:aumcabaepbabﬁuel cprrrisgs

condi tions wergap pe elﬁﬂéknbéf].d.%t&”?ﬁ&ﬁi& thgoiE&O?BFﬁ n%k@ﬁa%t&%h%] P

from [err] P-ATP | t amat et yr osi ne co- E
substrate. Bri® iydetBOEQEHSmetﬁb%BBSadHé3182 gapgp FEroFaChEtSr

i ncubat i §n buféﬁppwmtarmesg aﬁdna&kpeﬁélbpé* gr8huléb. A $60igM Nad, 0.1%
Triton X-100, d [err]

and 750 [err]g?ﬂ{rb?rpﬁ?9 ?ﬁ R?e or m0r5|%$§ﬁ§§%cg§r8§#ﬁg ?8VI3&E8 by 2.5
[err]L of inhiattoasadilluents, flavoiingfagenyar bysdees(7.5 [err]g/[err]L

FGE-TK or 6 0 Oéféééﬂg{aﬁi%é tabl tpéﬁlﬂ&gtﬁtiﬂ t‘a&%@t%heo eggtion.

Fol | owi ng te 1 ncubation at err L of
[err]P—ATP encapgplating patepiak. 50 [err] M ATP) was added to each wel

and 10 sanpl esm’epewd@ﬁslpaﬂe@l é@frﬁéraﬂélélEﬂﬁél}Odﬂvﬂdéassahd
25C. The reactio

ted d L of
30% t ri chl or 0atets a%cﬁﬂ %%%Esgt%ﬁ %.ﬁ?hghzés in QomﬁﬁFgﬁﬁlH%ggykgéLLspﬁate
and precipitatfimeby dividednateivel componghtiss fiber filter mats (Wall ac).

ol o o oeheeohot ] ﬁh{%%f% g’fi%ac?&g/%-rgénﬁgﬂé&kn ngl &g W%%HOFHF!{ ers

sodi um pyrophosphate an a nel
counted in a \earnten2Baviog theEﬁ@@g$%§EYrbaﬂdlng QDQBpEtieSclact|V|ty was

defi nedy @s su1t§1§‘ﬂé%§‘fﬁﬂa%ﬁ$i/oﬁ§t eé?ﬁﬁaw@df%t@ﬁé §H£b9%ﬁ&

i ncubation of sa fer alon no enzyne Specific
enzymatic actl%}gg 21884+ ned as total activity (enzyme plus

buffer) mnus nonspeigefférmdlatiofstoFi this TReeROI6RNDF&EELELDY a conpound
that contain from about 5% to about 70% of the active

compound. Suitable carriers include magnesium

20 carbonate, magnesium stearate, talc, sugar, lactose,
pectin, dextrin, starch, gelatin, tragacanth,
methylcellulose, sodium carboxymethylcellulose, a low
melting wax, cocoa butter, and the like. A preferred
form for oral use are capsules, which include the

25 formulation of the active compound with encapsulating
material as a carrier providing a c¢apsule in which the
active component with or without other carriers, is
surrounded by a carrier, which is thus in association
with it. Similarly, cachets and lozenges are included.

30 Tablets, powders, capsules, pills, cachets, and
lozenges can be used as solid dosage forms suitable for
oral administration.

For preparing suppositories, a low melting wax,

such as a mixture of fatty acid glycerides or cocoa

35 butter, is first melted and the active component is
dispersed homogeneously therein, as by stirring. The
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-42- - WO /I812®i ted specific activity by 50% (I C[err]) vecrnUsIs/i4700
determ ned based on the inhibition curve. V-src and C-src Kinase
Assays 5 V-src or C-src kinase is purified from bacul ovirus

I nfected insect cell |ysates using anﬁg?tlpeptld nonocl onal

anti body directed against the N-term 2-17 am no acids. The

anti body, t n1|ate be ds is added to a
suspensyon o¥f£§§e%¥m§gghggsc@%FtFr§|%gbgﬁFgrp88ﬁ§ of 150 "M Nadl, 50
mM Tris convepiefit sized mrlds]oaiibowed zorrts;bEB;rAand tivezebiyutro :
vanadate, lggMigMpf. 1 [err]g/nL each of | eupeptin, pepstatin, and

aprotinin. Insect cell sate . containi'ng either the c-src or v-src
protein is 15 lﬁH&Gbg? RFERarAEiengeaRSinde SOkuRdARS,at 4[err]C with

EOEQtSOH: éﬁspéﬂsﬁoﬂspfahheehuiagénspcﬁbﬂtéﬁam?lé? wgte? o?eadf are r'?ggﬁ
imes in res e LS er _contai ni ng 0
gl ycerol, h%é%foggéﬁyien E¥ﬁ8£ s?ﬁ?E%°E§adsFa¥ep?ﬁ§ 8ralinsed three
times in 20injectisny bidraid pneparaslonspcaneheofoﬁﬁuhﬁtédl$npw|r|5

5 mMMMd|e S u | pore
96- MBPP [ Biut?ﬁﬂ fﬁ §§338930ﬁ9%§§§ﬁ?g§n§ &39&01 %QﬁﬁFéﬂE’bottonlare

added the réé@t@@hcc%ﬂ%bh@nt§ aqueous10poO$esrendrtheslmkbeads 10 [err]L
of 216 no/ L pol xq@bous s&AufybnsUSaltabte EoLeéfig4§§€ €aRtBENi ng 0.2 pC

| abel ed 32 contalnln tors or as a sol vent
control, hﬂrﬁﬂ?¥%?pb8 ﬂﬁ%ﬁoi%éng %F ICFLVE ¢ ggent in wa%fE reaction is
started at andnadéipgrstitabby edlorants, flavops, tBeaBiPisnfgqugached 10|

m nutes | at 3 ?%?ﬁggﬂfgﬁ?ntsagg &égg%%é 125 [err]L of 30@6TCA 0.1 M sodi um

pyr ophospha es. on plate is then "filtered and
the wel | s washedAdReous wduspensions | suitabbesfor oraloisaseame 0.1 M

h T
pyr ophosphaggde The aiéﬁéfglggethe flnePgnﬁf€§de&°§8£$gr'EoﬂP%hgory activity

scintillatigpn counter exam ned
in conpari sth water w%Eha KRbIFOPRHPREERFaLyuchugEl % pR2EEFAL IRe nethod is

synthetic gums, resins, methylcellulose,. sodium _
carboxymethylcellulose, and. other wellfknown_suspendihg
agents.

20 Also 1ncluded are solid form preparatlons which
are intended to_be_conyerted shortly before use, to
liquid'form preparations for oral administration. Such
liquid forms include solutions, suspensions;'and
emulsions. These preparatlons may contain, in addltlon

25 ‘to the active component, colorants, flavors,
stabilizers, buffers,_art1f1c1al.and.natural
sweeteners, dispersants, thickeners, solubilizing
agents, and the like. Waxes, polymers, and the like
can be utilized to prepare sustained4felease dosage

30  forms. Also, osmotic pumps can be employed to deliver
the active compound uniformally over a prolonged
period.

The pharmaceutical preparatlons of the invention

are preferably in unlt dosage form.. In such form, the
35 preparation is subdivided into unit ddsesﬁcontainlng
appropriate quantities of the active component. The
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-43- wipogisiged nore fully in J. Med. Chem, 37:598- 609pCT/USIS/14700
(1994). Cell Culture 5 Rat aorta snooth nuscle cells
(RASMC) were i solated fromthe thoracic aorta of rats and expl anted
according to the nethod of Ross, J. Cell. Biol. 30:172-186 (1971).
Cells were grown in Dul becco's motB%+ ed Eagl e's nedi um ( DVEM

G hco) containin 0% 10 .fetal calf serum Hycl one, Logan, Utah),
1% ) gl ut a}ﬁqﬁéﬁ{ ergs) #a%a E%pgﬁi 8i PPPKP&FESEFSR?E?PW: he( G beo) .
Cells were |denpatkadeasoaﬁamnhnguaﬁbereeé|Quantltlebyofhprépﬁbathoﬁodl I
val-l e rowt h e staLnin a_nonocl ona
antlbgdy915 Q@%%c%? §£8k2¥§ﬁCng ?%L %gﬁgﬁg%aha?na Rggﬁérﬁeﬁg used

bet ween passage@lglan@rzwmpeulasL eRkpeoi nthesunitsdosage formnpaunbe were
prepared §n d'”BéﬁyﬁﬁééfOﬁbﬁfeétmgglhéﬁ or loz?ﬁgérlEQeQ h|g¥e Eoeahstency

in the vehicle and ensure conpound ropriate DVSO
controls 20 Rer Ehglﬂﬁ??%ﬂ%b%g?ynBQQFEa?édaﬂVtﬁftﬁéeﬁés%ncﬁﬁﬁgaﬁeg
[[err]H] - Thyn1df@nm1ncorporat|on Assay RASMC were plated into a

2 ] w,t h 10% FBS. Aft 25
44d2§s, Ee?fg reachedﬁ Qggzéggééé%fag)%fﬁgégEQe doseqﬁfggcﬁﬂp er

i ncubation in DWENF¢nmuh®dIum1lIagmm#rally becﬁnﬁmlabogtOIngFBS &bout
hour o with S TEDIGIEL TR Body weloPpLr MY MyblEdb bbiie tasts’ o)
0.5 m/ wel | ser%%%t@%‘é&%muﬁbqw&mgmqn@day Tkxesq&antmm
Sigm) . After lcﬁfrwfﬁve (b&ﬁpcﬁl‘i‘éﬂiﬁ Qﬂwlﬁnlt dose [pREPAFR L1 HY MY, NBe VaS

adi onctive | Varid e aqfusten) FrOCARPSt Qv bag 19 r?a‘%w?ia{vﬁ”@%l "o the
phosphat e- buf f eprsif exdb e, alzoult theh masto NHOR@ hg n®Scordingwid htkel d 5%
trichlorpaceti GG fy e 45 ISP PiEa the potency of the active

component. The composition can, if desired, also

contain other compatible therapeutic agents. A subject

in need of treatment with a compound of Formula I will

be administered a dosage of about 1 to about 500 mg per

20 day, either singly or in multiple doses over a 24-hour

period.

The compounds of this invention have been
evaluated in standard assays which are utilized to
determine inhibition of tyrosine kinase. One such

25 assay was conducted as follows:

Purification of Epidermal Growth ?uctor Receptor
Tyrosine Kinase '
Human EGF receptor tyrosine kinase was isolated
30 . from A431 epidermoid carcinoma éells’by the following
methods. Cells were grown in roller bottles in 50%
Delbuco's Modified Eagle and 50% HAM F-12 nutrient
media (Gibco) containing 10% fetal calf serum.
Approximately 10° cells were lysed'in two volumes of
35 buffer containing 20 mM 2-({4N-[2-hydroxyethyl]-
piperazin-1-yl)ethanesulfonic acid, pH 7.4, 5 mM
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-44- ‘WO 96/fst2&ct i on was |ysed in O. 75 mL 0.25 N NaCH andpd1mes9s/14700
radi oactivity determ ned by liquid sci nt| | lation counting. 1C50
val ues were determ ned graphically. - PDGF Recept or
Aut ophosphoryl ati on _ RASMC re grown to confluency in 100 nm
di shes. ' G owm h nedi um vvas r e oy and replaced with serumfree
medi um and ¢ re,i nc at_37] e for additional 24
hours. Test® M%%%dgl%ﬁ’ %‘H‘Hﬂfgiéh} F}P%E{]I y to the medi um and
cells i ncubmhid\lfdﬂ"-abetraacetmldaduabnal% 2Thbtioss . XAL0@f PO%ours, PDG-- BB
was added f ng f nut es at
I cerc?a{ o0 1%& ory?“fl&pm?;?g?%e é’@ %dj?ug]

37[err]C to’s ed” aut op on 0 receptor.
Fol | owi ng gﬂ)‘&@ﬁl@%ctﬁ)rm#rwmsphm‘ée:l% M npemzami@de, rbrmMed, and cel ls

wer e mshecaﬂtﬁibﬁl@f@htol 80 Hh@ﬁxmaéﬁr@eiﬁfﬁedwéh Jr &l é’up ﬁhatel y
| ysed with b SPnMHEPS? H 7.5], OnMNaCI
10% gl cero?f}dl%“l‘%& ?—P%&%@‘ S‘hﬁ Jﬁx uomidsa After 50 mMm NaF, 1 mM
sodi ghmyorthtmmtnaﬂﬁm‘ gatBén ndt 285, 00p- mlgrﬁ@hemlmm@s@gatehem mM si)d} trJnr_n

uo 1 err
Dottt Sspernatant it SQEMUIIRING 2 2 ouss E' £% aRen i T1PLOC) o

10, 000 x g @bk vheat. gexmergatupinin sephame tlmtutmasd with 10 pL of

rabbig antiphevBsueDFre@®ilibrit@s #ﬁ:ﬁ@@ﬂh@rH Oﬂd%( 19%998 for |
hour s. fg,l,lpvm ng%mtfﬁo nc b% rﬁ?mtel n- A—sep aro

wer e added QD]r TR | mmune conpl exes

bound to théedebbibrasied Huffers. V\A(Idntam1natﬂn i‘d‘@éﬁnW@r@Uffer ' ‘

borfor ana st "B ¥he roSh (bl ed 2 dpofadk | e”%ata%m Bere T

Fol | owi ng éwkfenprandsthe engymetwas plitedwitned.5 M transf erred to

ni t rpgel Iulb@sgc@ﬁfljimuﬁg %{gt rosi ne '
ant |Is)3er um Follow ng incubation {h e%l J[er rﬁﬁ%ﬁ%y A the levels

of tyrosine ~phosphoryl ated proteins. were: detected by phosphori nmage
Determination of ICg, Values : :

Enzyme assays for ICsg determlnatlons were
performed in a total volume of 0.1 mL, containing 25 mM
20 Hepes, pH 7.4, 5 mM MgCl,, 2 mM MnCl,, 50 pM sodium
vanadate, 5-10 ng of EGF receptor tyrosine kinase,
200 pM of a substrate peptide} e.g., (Ac-Lys-His-Lys-
Lys-Leu-Ala-Glu-Gly-Ser-Ala-Tyr472-Glu-Glu-Val-NH,),
(Wahl M.I., et al., J. Biol. Chem., 265:3944-3948
25 = (1990)), 10 uM ATP containing 1 uCi of [32P]ATP, and
incubated for 10 minutes at room temperature. The
reaction was terminated_by-ﬁhe addition of 2 mL of
75 mM phosphoric acid and paséed through.a 2.5-cm
phosphocellulose filter disc to bind the peptide. The
30 filter was washed five times with 75 mM phosphoric acid
and placed in a vial along with 5 mL of scintillation
fluid (Ready gel Beckman).

PDGF and FGF Receptor Tyrosine -Kinas"e_ Assays
35 Full length cDNAs for the mouse PDGF-§ and human
FGF-1 (flg) receptor tyrosine kinases were obtained
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- 45- WRR6/35128 and protei n bands quantitated via JRCEUSISIIIT00Y .
| C50 val ues were generated fromthe densitonetric data.

The followng Tables | and Il present biological 5 data for
representative conpounds of the invention ﬂn_en anal yzed in the

f or egoi ng assays. WO 96/ 15128

PCT/ US95/ 14700 ripany 1246 o
TABLE I. 1 nhi bitian of %sr%?bﬁ" AL TP a8 giggﬁﬁdr?wiemd.
e

I err] or (%$HERoi 1284)1482- JS%ETeH 993), and

( Page 150f 3) designed E&@@ﬁ;ﬁllfy PQCfragment of (A that cg&%z Eor/() V-src
Csrc

0 21 the 21ntrace.|'%.é.1]§ar tyrosnie Gblnase Q@Qay% The fyzgmept
19.5 5 was dnelded irit®% baculowirdd vector,l. dc?transfeé‘é@d8%
((333.26% with4 qOMNP\f %Nf,/‘)% tl{e2 recﬁx%mént vng@%z:gsola e<323 3%
0.407 10 SF9 ginsect cellym were infert39y with tife 46irus td 39. 8%
0.11 ovez7express( 3:31&5 ﬁroteln,”%rgi the cdPP Ipite was ([s&Y)
2.3
18 3 for the ass(a]yg. odghe assayas performed in 96-webl . 29
(15.9% 10 plates J(&OO pL/thclﬁaatmn/welQL)Zl and conchtO&ns weﬁelo 39
% ‘;’g 15 optjliguzed té)ln?asure the f.:fé:rporatlﬁp ?f 2p from 2%
0. 514 y3?P4BTP intd7a7@dutamate:6y®3sine €36pbYymer (5.29
(52.8% substrate. Briefly, to each well was added 82.5 .uL of
incubation buffer containing 25 mM Hepes (pH 7.0},
15 150 mM NaCl, 0.1% Triton X-100, 0.2 mM PMSF, 0.2 mM

NazVO, 10 mM MnCl,, and 750 pg/mL of Poly (4:1)
glutamate-tyrosine followed by 2.5 pL of inhibitor and
SpL of enzyme lysate (7.5 pg/uL FGF-TK or 6.0 pg/plL
PDGF-TK) to initiate the reaction. Following a
20 10 minute incubation at 25°C, 10 uL of y32p-ATP
(0.4 pCi plus 50 pM ATP) was added to each well and
samples were incubated for an additional 10 minutes at
25°C. The reaction was terminated by the addition of
100 uL of 30% trichloroacetic acid (TCA) containing
25 20 mM sodium pyrophosphate and precipitation of
material onto glass fiber filter nfts (Wallac).
Filters were washed three times with 15% TCA containing
100 mM sodium pyrophosphate and the'radioactivity
retained on the filters counted in a Wallac 1250
Betaplate reader. Nonspecific activity was defined as
radioactivity retained on the filters following
incubation of samples with buffer alone (no enzyme).
Specific enzymatic activity was defined as total
activity {enzyme plus buffer} minus nonspecific
35 activity. The concentration of a compound that

30
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46. 1 2.38 (51. 7% 0. 748
WO 9615128 0. 0824 6. 97 (49. 4% PCTIUSHER4 R0
1.3 0.128 (90. 4% (46.9% 0.077
4.51 0. 291 (104. 8% (10. 2% 0.613
11. 38 7.29 (58. gég (15.6% 0.214
6. 04 11. 82 (57. - (0. 0% 0. 207
é:ggglblted sgeé%glc activity by 50% (ICgy) was 8?8?35 25
1. determinéd based on the inhibition curve. (46. 8%
0. 415 0 0739 o . 5.0
0. A 0.011
2_§Bsrc and(§7s§gaxgease Assays36 : . 22:88 - 0. 523

V-8Fc or C-Sr@6Rinase 1s0pﬁﬂ9£1ed from baculov1rus
1nfecte§91§§ect iebg fysates Bsiﬁg gg antipeptide
monoclonal antibodgodirected. 8gasigt 36he N-termifnal - 0.793
2-17 amino acids. The antiffofiff covalently 1§fked to O 622
0.65-pym latex beads, is addedota a suspension4af insect. 55
cell lysis buffer comprlsed0092§30 mM NaCl, 265mM Trlg1 85
pH 7.5, 1 mM DTT, 1% NP-40, 021@M EGTA, 1 mM sggdium 5 32
vanadate, 1 mM PMSF, 1 pg/mD.&&ch: of- leupept#f, ~ 0.420
pepstat%ﬁ_ and aef%sgnln._ Bngg6%4¢ell lysate50 . 2. 60
contaiming e1thqr4g@e C-src Qr (Oéisrc-protein is
1ncubat§c§ with t%e.@@lbeads fo% %9? hours at 4°C géth 16. 0
rotation. At the end of(q@@ %ggate incubatiomg the 0. 838
beads are rinsed 3 times inOl¥8fs Wuffer; resusp€h@6415128

PCT/U895/147

TABLE 1.
| err]

20

25

30

35

47-
|ﬁhlbl ?%ﬁlb?fﬁﬁﬁn%ﬁ?Fﬁl?%%ﬁr&9?0$%¥%%r?1wwand frozen.

OrThqs)mlmt@; theads aar&ochayed, rinsed three times ‘in

assay buffer which is comprised of 40 mM tris pH 7.5,

5 mM MgCl,, and suspended in the same buffer. : In a
Millipore 96-well-plate-with a 0.65 ym polyvinylidine
membrane bottom are.added the reaction components:
10-pL v-src or c-src beads, 10 pL of 2.5 mg/mL poly
GluTyr substrate, 5 pM ATP containing 0.2 pCi labeled
32p_aTP, S5ul. DMSO containing 1nh1b1tors or as a solvent
control and buffer to make the final wvolume 125 L.
The reaction is started at room temperature by addition
of the ATP and quenched-10 minutes: later by the
addition of 125 pL of 30% TCA, 0.1 M sodium -
pyrophosphate for 5 minutes on ice.. The plate is then

~ filtered and the wells washed with two. 250-plL aliquots

of 15% TCA, 0.1 M pyrophosphate. The filters are
punched, counted in a liquid'sCintillation.counter, and
the data examined for inhibitoryaactivity in comparison
to a known inhibitor such as erbstatin. The method is
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V-src
1.57
0.764
1.78
(0.0%
(95.0% 10
3.42

1.56

4. 66

0. 929
3.99 15
(22.9% 5
(-20.3%
(77.6%
(53.6% 20
3.82

4. 46

1.41
(92.79% 10
0.213 25
0. 036
1.63
(44.5%
4.17

0. 605
3.84
(28.9%
(0.5%
(17.1% 35
(46. 6%
19.3
(0.8%
36.4
0.181 20
0. 361
(37.2%

4. 48
(10.3% 45
(27.5%
(15.7%
0.077 25
0.078

30

35

Exampl e PDGF FCGF ECGF
WO-9%5(18128 5 60 35.9 13.0 PCT/US95/14700
61 45. 6 7. 85
63 7.01 0. 543
64 (13.0% - (23. 8%
65 (29. 6% -£30
des%rfl?ed mcixzé Oéuffy in g4 r%%& Chem., 37:598-609
(19%0 . ~~ 15.55 1.96
70 31. 35 2.59
32.9 4.01
Cedd Cultqu 78 8. 09 (60. 93% 80

10 2 Rat aorta dhooth muscle ce611s (RASMC)3 were

sola%:l from the t11802ra01c aoxfa of rats and explantedoy
accordi©ig to tliz 2ethod of Kbgs’léi,2 J. Cell. Biol.,
. _ A 0.12 ,
3_0_??2 186 (2198%[) . Cell%.viéff grown in Dulbecco's
modjfied Eagleds medium (DMEM3 Gibco) containing 10%
fetal a1t senﬂn 7(35358, HyclcﬂxelA'%..ogar{ 341%&%), 1%

glutggu.ne {Gi and 1% Ppng@:.llln/zs;tr;a‘ptomycu( 16. 8%
{Gi®zo) . mlls%ﬂere identiFlied as smooth musdrelGeis

by 528?.% " H.ls%n%svalle]y @9:@8#:% patternymand by 41 ¢
fluorescent staining with0%) monoclonal arm¥fibody 27.4

spe%lflg forl @ B3 actin O{S?L%n@a RASMC were used
betwegy passe.gssaﬁ@ and 20 fgr7edl éxperiments. Test
compoihﬁas were? r%gﬁared 1ﬁialﬁ&hylsulfox1de (oMs0)( &0
ordgs g% a(:g,}ex% consistgngy in the vehicle and gopg
ensut@3compouihtl. §olubilityQ. 3@Bpropriate DMSO controls
wel'g4sz.mult§963usly eva&ug%gd with the t%gg compougxdg 18

0. 236 107 (20. 5%
[H] -Thymidifd- f%orporaégégofﬁsay L 09108 (23. é03/() 7

RABMC were piated intgpag24-well plate
(30,0001cells/®¥e18) in DMEM7wi¥h 10% FBS. After (-26.4%
4 dixé}zcellslyéggged cong;goégg and were made
quiescent by incubation in DMEM/F12 medium ({Gibco)
containing 0.2% FBS for another 2 days. DNA synthesis
was induced by incubating cells for” 22 hours with
either PDGF-BB, bFGF, or FBS, plus test compound in
0.5 mL/well serum-substituted medium (DMEM/F12 + 1%
CPSR-2 from Sigma). After 18 hours, 0.25 pCi/well
[3H]-thymidine was added. Four hoiirs later, the
incubation was stopped by removing the radioactive
media, washing the cells twice with 1 mL cold
phosphate-buffered saline, and then washing 2 times
with cold 5% trichloroacetic acid. " The acid-insoluble
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TABLE |. Inhibition of Protein Tyrosi ne Klnases ([err]M
[Cerr] or (% Inhibition) at 50 [err] M ,
(Page 3 of 3) Exanpl e PDGF FGF EGF
V-src Csrc 5 115 . -442.63 1.24

_ .804 335 -
8:833 fracti%%?vas-lysg¢7gn 0.75 mLoplgguN NaOH and the
(100% radioacti®ity detérfiZned by llQu1365c1ntlllatloh19 62. 4
7. 7110 - count%é% IC éaif%s were ermined graphi
42.7 &3 G tepined g claz]21Y° 1.46
0.171 123 - 0. 26 0. 045
0. 029 ' :
0.026515 PDGF Ré&éptor Angoﬁﬁézgtgryﬁagzggellular Assays gIC[err] =
[err]M RASMC were grown tppgppfiuencyf ipDEP0 mm dishegphi bition of
(Romih Growth medium was §bmﬁﬁgﬁtﬁﬂﬁRQEPQ%EEdA%&Qh seEﬁﬁF?Ee@t'”Ulated
Upt ake . . ' , Phosphor.y
[[err]kﬂ-th?ﬁpapﬂeand cells were 1ncuggted % 59 FIéP€rPP'- [err]h@
(1derr] pddithipnadl 24 hours. 3Test compounds were @heA added 0 5%-7
(P 0.9 - ‘ Q.32 -
(ngg? 9§£ Egé y to the me&%?m and cells 1ncubatgd3§§r an 123
0. 296 ad 1t1Qn513§ hPBEE) Afggr(ﬁchpurs, PDGF-BB5®as added
0.241 at a fiRa35coRBehtira®idfl 65652 28/mL for 58ﬁ9nutes at |
?:gg | 37°C %9 stimulated autopho§p§grylatlon of ghe PDGF
9.42 30 recepté5. Following growth5fidtor treatment, the

15 medium was removed, and cells were washed with cold

phosphate-buffered saline and immediately lysed with
1 mL of lysis buffer (50 mM HEPES([pH '7.5], 150 mM NaCl,
10% glycerol, 1% Triton X-100, 1 mM EDTA, 1 mMEGTA,
50 mM NaF, 1 mM sodium orthovanadate, 30 mM

20 - p-nitrophenyl phosphate, 10 mM sodium pyrophosphate,
1 mM phenylmethyl sulfonyl fluoride, 10 pg/mL
aprotinin, and 10 pg/mL leupeptin). Lysates were
centrifuged at 10,000 x g for 10 minutes. Supernatants
were incubated with 10 pL of rabbit anti-human PDGF

25 type AB receptor antibody (1:1000) for 2 hours. .
Following theﬁinéubation, protein-A-sepharose beads
were added for 2 hours with qontinuous.mixing, and
immune complexes bound- to the beads washed 4 times with
1 mL lysis wash buffer. Immune complexes were

30 . solubilized in 30 pL of Laemmli sample buffer and
electrophoresed in 4-20% SDS polyacrylamlde gels.
Following electrophore31s, separated proteins were
transferred to nitrocellulose and immunoblotted with
anti-phosphotyrosine antiserum. Following incubation

35 with [125]I-protein-A, the levels of tyrosine
phosphorylated proteins were detected by phosphorimage



66 5.29 116 0.91

28 WO 96/15128 1 38 114 15. BET/8895/14700
112 1.08 22 3.73

21 1.8 6 0.35

90 3£¥.§PDGF), 20.0 (FGF) 40

The i nvention conpounds are especially use %I for treating

t is foll i | i | cani .96/ 15128
restenosis fol anh1gsha! hAANs2BELoR ﬁéﬁ&soﬁuantltajzigy\glg S ol uded

arteries. Restefie8pitemtiry.i nIGppyalies sere generakndifnom stheder goi ng
angi opl asty of gahsitbmétric datarteries and is-a major problem associ ated

with this formof .treatpent of patients suffering fromsuch _5
cardi ac conditi on. %8 fﬂ@gﬂ'f’?'%ﬂ EﬁmagﬁnasaﬂérrﬁﬁsPFS?@gt £’1°1°§&Gé1
activity dhen edataafed repsesenbatlivestompoahdssof the ifleeatibadwhenow.

Bal | oon Angi opl O}J i Mal e Sprague- Dawl ey
rats (350-450 g?ﬁ%}rlgg%?\%egﬁé fbfjeétﬁ%ﬁé gg\xs)g&?éat ment groups: one group of

rats (n = 10) are treated with drug (100 ng/ kg PO, BID) and the
second group received vehicle (2 nL/kg PO, BID (n =10)). Al
aninmals were pretreated for 2 days 15 prior to surgery and continued to
receive daily drug treatment postinjury until sacrificed.

Balloon injury in rat carotid arteries were performed according to
the follow ng protocol. Rats were anesthetized with Telazol (0.1
m./100 g IM, and 20 the carotid artery exposed via an anterior

m d-line i nci sion on the neck. The carotid artery was isol ated



at the bifurcation of the internal and external carotid arteries. A
2F enbol SHO9#5128t het er was inserted in t he ext er naPCT/osssriqdooar t ery
and advanced down the 25 common carotid to the level of the aortic
arch. The bal | oon was inflated and the catheter is dragged back
to the point of entry and then defl at eg Thi s procedure is repeated
two nore tines. The enbol ectorry éat heter was then renoved and the

ext er nal carQ 1dﬁ, 21? ahier igated |eaving flowintact through the
i nternal cardut ter 'ri%ﬁ:?lo ‘-Esme KinasegsetiMand t he

ani mal was all owed o %5:90\9 Qs pef ore bei ng returned

to its hone-eaae AL Vi qggcgfq paints hﬂQTlnjHrV anigals were
35 eut har@xﬁgﬂlﬂu fhPPW errl infBH ot Qn. E%d the Vo8X6t i d Ar CPI5F was
perfusion fi xe% and p?’o@essed f@r9ﬂ| st ol ogl - A=2.4®) 96/ 1518821
PCT/ US95/ 14700 3%) _(27563) 19.8xani nati on.
Mor phol ogi ¢ detser i ng# of | ? é si ze 1-17 whs y mPad2ring the
area of the cafg dotid o ’ntl md3 ?éssed(%@%b ratl ()33015%)c he nedi a
ini vi dual 6 ' 16 sgrctions repare m each 5
ani mal” to giveqa uni {epre | on(9 :Is Si on‘%ﬁt %% d t he
| ength of the ar oti ery %ﬂ) 5gross ¢ hal areds? of th;a
bl ood vessel s re q i ed using an im al ysi s ram from
Princeton Ga 58 Plaen ?{:h (Pr| ngeton, NewgJersey), 913 b (1@ 5%) The
foll g4 ng exa esHé,ug ratenqusfor ing i nttepfredi ate and
final products;pf they 3 i nepgi on. 1|‘?ey are nt ended" limt the
scope of 19 t he H’&,VQQ{I on. 185 ture§ ol veh 53 @ e voI %I une. 1‘
EXAMPLE 1 20 2, 7-4d.am no-6 di chf oro henyl i do[ 2 -
pyrim di ne 21 0.6Erepare Byz,,t he ngethod o Pat erft 2 Nunber
3,5320039). Tg a solytson of s@disgn (g9, 435" €t :nom de Br@.pfar ed from
0.14 g of sodizgn and 4,51 0.291  (104.8%) (10. 2%) 0.613
_ 24 11.38 7.29 (58.3%) (15.6%) 0.214
25 6.04 11.82 (57.55%) (0.0%) 0.207
26 1.08 0.116 ' 0.0395
25 28 0.676 0.075 0.117
: 30 1.78 0.264 . : _ : (46.8%)
32 0.415 0.0739 : 5.0
34 0.349 0.0552 ~ 0.011
35 2.08 (97.9%) , -
30 36 22.88 0.523 0.184
37 0.263 ~ 0.0401 : (106.5%)
38 0.360 0.047 0.019
39 1.98 0.125 0.021
40 - 0.697 0.0574
35 41 0.793 0.139 0.086
42 0.624 0.108 0.032
43 0.405 0.091 0.011
44 1.55 0.196 0.023
45 1.85 0.198 0.04
40 47 6.17 0.637 0.161
48 5.32 0.613 0.26
.. 49 0.420 0.0535 0.024
- 50 2.60 0.305
51 0.573 0.084 0.10
45 52 0.468 0.051 0.032
53 7.08 - 0.693 . 0.153
54 0.231 0.0954
58 ~19.0 . 3.46 : (109.8%)
59 0.838 0.072 0.085

50



60 nL of 2-ethoxyethanol was added 2.07 g of

2, 4- di am no-WOP9¢AsK28 di necar boxal dehyde and 2.79 g of PCT/US95/14700

2, 6-di chl orophenyl acetonitrile. The mxture is heated 25 at reflux for.
4 hours, cooled, and the insoluble product washed w th diethyl ether
to give 2, 7-diam no- 6-(2, 6-dic ﬁgrophenyl) pyri doJ 2,

3-d] pyri m di ne, 325 332[err]C C

EXAMPLE 2 lﬁfo 7 (3tert butylureldo)-6-(2

di chl or ophenyl) pp%ﬁ' ‘[2% ? F81R chyrosine Klnasqsg dM urry of
3.0 g of 2, 7-diani no-6- @ th&ﬁ)owhdo[z

3-d] pyri m di ne O is added 0 48 g sodium

hydri de go%l q xamp e MPRQE al oil \F(ﬁ'nrf ionufeP  The Wisocure | sCse¥qred for
WO 96/ 15 35 9 13.0 PCT/ US95/ 14700 57

-51- 1 h ?- L Of tert7 Sﬁtyl i socyanate added, and t He 764
reaction mxture |rre L anbi ent . é?'rperature for 16 hou?§. The
reaction mxture fi I ) to rEo E’ a smal | anount of (2-/88bl ubl e
mat eri ahjand the filtra 1) di’-8ted with 500 nL of water. (Shé%)
i nsol uble pr oducts_) S col l ectte@®by filtration, washed wit h 3ndeer,
t hen et her, o and diied in ai 238 the filter. The product jg-36 .
purified by sili gel 3 tograhgelutlng with a grad|4eﬁ§ of
0- 1% et hanol in Iorofs(}r to affqr 1 10 after crystalllzatloﬁ?rom
ethanol 3 50.7 g of 1 éert butey 3- [7 grt but yl ur ei do) - 3-33
6- (di chﬂorophenyl - pyri [% - d] PY ! di n- %9]3 )rea np 200[err]C
dec. Analyasgs ca ated for err]H[err]C][g%olNE,err]CIe 0.1
Herr]O 15 THeory: 4 & 54.575 & 5.42; N 19 ‘Bferr] 0 ﬁ %’
Found: C, 54.Q% H 9248; N 19,08 Herr]O 0.37 <3 6%
EXAMPLEZ2 gk- [ 2- Ampnges 6- ( 2, GUdié‘zh' or ophenyl ) - pf/rl 83 2 3- dﬁ 3. 82’
85 7.63 0.129 4.46
86 2.96 0.114 1.41
87 1.88 0.118 {92.7%)
88 0.711 0.14s8 (34.4%) 0.213
25 B9 0.857 0.111 0.036
S0 8.01 11.46 22,75 {16.8%) 1.63
92 (33.1%) 2.01 (-10.1%) {44.5%)
93 - 6.05 0.343 4.17
94 {11.5%) 17.6
30 95 41.6 0.605 {0.0%)
96 27.4 3.84
97 1.73 0.34 (28.9%)
98 (34.3%) 1.80 (0.5%)
99 {15.5%) 0.708 {17.1%)
35 100 (22.3%) (27.1%) (6.0%) {46.6%)
101 4.48 11.22 19.3
102 (44.4%) 3.11 (-8.2%) {0.8%)
103 19.6 0.300 36.4
104 36.7 5.32
40 105 0.618 0.181 0.214
. 106 4.8 0.361 0.236
107 {20.5%) {37.2%) {1.4%) {37.0%)
108 13.7 4.48 5.66
108 {23.6%) {10.3%)
45 110 11.5 12.8 (27.5%)
111 23.3 (47.7%) (-26.4%) {15.7%)
112 1.26 0.128 0.077
113 1.09 0.077 0.078
114 23.9 19.2

50



;lmdln 7-yl]-3-tert-butylurea Conti nued el ution from
Exarrpl e VOMIIL2851 f or ded 1.5 g of 1-[2-anino-6- (2, PCIUSISA4700

6- di chl or ophenyl ) - pyri do- [2,3-d]pyrimdin-7-yl]-3-tert-butylurea
after crystallization fromethanol, np 335C. 25 Anal ysi s '
cal cul ated for C[err]H[err]CI[err]N[er@_C{err]O 5 Herr] O Theory:
C, 52.18; H 4.62; N, 20. 28 H[err]O .17, Found: C, 51.90; H,

4.56; N, 20 EH&err]I EXAVPLE 4

307 i CoFfERE v 318? % @tf@fyfgfgf rgs“%ﬁrlﬁases (e
pyrido[ 2, 3- d]pyrlnldln a(page 3 of. 3) suspension of 0.5 g of
2, 7-di am nUER- lLeUI y'PDGF PY¥GFUOL & 3= PYTTNT QLTS PT CPoR EECaa .
descr & bed : is
reacted 35 lléNIth 0 12%9 of 6 t’:g:,,';:.,odl um hydrlde and stirred g g
ambi ent tenpefpf ure fgr-,gl 5 hou55135T0 the suspensi on (10°%§/% 96/ 15128
PCT/ US95/ 14709, ¢ 1.92 0.126 -52- i s added
0.49 nL of t-bgylisgeyanate ang 4jhe m xture stirred overnight at
anbi gt tenpefpg ure. Ihgy reacti gpy mxture is filtered,bo; renove
i nsol ubl e sal {g and bhegs, bidgdorate evaporated under reduced pressure.
The 5 regspfue |sld4d uted wytgywater, the insoluble crude
product col |l egied by pisdrati ongagyd dried in vacuo. Crysgal | i zation
from a hexaneigf hyl ageisat e: 0.059 di chl oromet hane 'ni xture (g;aghed V/V/V)
afforgled the TTTTre conpound, np 209-212ferricuec. 10 Anal ysi s
calculated for CJerr]Herr]Nerr](err]0.3 Herr]QO Theory: C
63.36; H 7.00; N, 21.55. Found: - C, 63.37; H 6.92; N, 21.16. ‘
EXfNPtLEbSt 15° 1- [PABYWE NDE 6- océpiwiaﬁmm&g BI & W ipM)di n- 7- yl]-

-tert-bu

Inhibitionl of nhibition of Growt

starting St:.mulated Receptor Auto . Factor Stimulated Uptake
Example Phosphorylation - of [3H]-thymidine
_ (ICso = uM) - - (ICs0 = 1M) -
20 3 0.97 R 2.7 (PDGF), 0.9 (FGF)
124 0.245 ~ 0.55 (PDGF), 0.93. (FGF)
51 0.365 . - .
123 0.296 . < 0.30 (PDGF), 0.32 (FGF)
. 52 0.241 . 0.45 (PDGF), 0.40 (FGF)
25 69 6.46
113 1.1
89 1.63
59 1.19
67 9.42
30 115 5.13
66 5.29
116 0.91
28 1.38
114 15.86
35 o112 1.08
22 . 3.73
21 . : 1.8
6 0.35
190 -  .>10 (PDGF), 20.0 (FGF)

40

The invention compounds are éspecially useful for
treating restenosis following balloon angioplasty of



from2,7-di am no-6-o0-tolyl-pyrido[2,3-d]pyrimdine to afford the

title conpouNP/IS228 i no- 6-o-tol yl - 20 PCT/US95/14700
pyrido[2,3-d]pyrimdin-7-yl]-3-tert-butylurea, np 285-290[err] C dec;
M5 (C). EXAMPLE 6 1-[ 2- Ami no- 6- (2,
6- di met hyl phenyl ) - pyrido[ 2, 3-d] - 25 4gn1d|n 7-yl]-3-tert-butylurea
Prepared as descri bed above in Exanple 2 Stéarting from

2, 7- di am no- 6- (3cc§uﬁb§E%Q¥E?QSle)§Q§Ebﬁggas otkurs in abdt Tod B 1O

ive the title co
?2 6- d|nethylphéﬁ?FYléyﬁlloPBderPpyglﬁngﬂnplapmy o3¥0calcifieedrt - butyl urea,
Tp 203-205[ et I ] &rdegiet! Yha( 14 aMHBIbR pRoblen as¥BLAAREl WiRn(Myis . 50).
366 (M + 2, 10) é 29

N[ 2- Acetylan1nS°§m( eLUPRRMEREpRENPRFLEDESISRELSTdRg SEom such

pyrim dins7- yl]eardiau1dendit10n THO 264veht28n compounds demonstrate
PCT/ US95/ 14700 ood . activity when, evaluated t

m xtute of 10 gg 3P%2 9 ar At n6g- E 8- 1ndFEﬁP8F58h5ﬁ§lf 59de852

3-d] pyri m di ne @eepalbgdabelow. descrlbed in Exanple 1 in 100 nL of

acetic anhydride was refluxed for 2 hours. The reaction m xture was
5 all owed to to roon1tenperature and the excess acetic
anhydri de renDV%ﬂf Angiophast¥cof cRaf Capatid Arteriessol ved in

ol bIe crude duc iltraflon
oPZthyletheruanﬁgﬁg tid 4F EF?%Em?ﬂtvgfﬁBps Th@nergﬁguBrB uE?tﬁggncryéﬁglllzed
from boiling etdne treated withgdohgr (Ao mg/gngOZ BID} and thef an inpure

product, which %%?bﬁ&réfﬁﬁppPéé%iﬁ?db¥ehicle @i/&BQan be ethyl acetate

and col |l ecting
223-225[err] C. 5 = 10)hal &1L m&latwreopretreated for 2" days

Cerr]Hmr]d| idfﬂ@ﬁréﬁlggf% and contﬂﬂﬁﬁﬁygo 5§Ee§@e33alt§ drag: N
17.95. ound
treatment postlnjury 'until sacrificed.

Balloon injury in rat carotid arteries were
performed according to the following protocol. Rats
were anesthetized with Telazol (0.1 mL/100 g IM), and

20 the carotid artery exposed via an anterior mid-line
incision on the neck. The carotid artery was isolated
at the bifurcation of the internal and external carotid
arteries. A 2F embolectomy catheter was inserted in
the external carotid artery and advanced down the

25 common carotid to the level of the aortic arch. The
balloon was inflated and the catheter is dragged back
to the point of entry and then deflated. This
procedure is repeated two more times. The embolectomy
catheter was then removed and the external carotid

30 -artery was ligated leaving flow intact through the
internal carotid artery. Surgical incisions were
closed, and the animal was alloweﬁfto recover from
anesthesia before being returned to its home cage.

At various time points postinjury animals were

35 euthanized with CO, inhalation, and the carotid artery
was perfusion fixed and processed for histologic

et hanol ,1@har coal ed, Milétspf&igu@ﬂﬂaﬁpeyeﬂats (3500¥§0n§9hhrétd@b§8éhc The



EXAMPLE 8 20 2- Am no- 6- phenyl - pyrido[ 2, 3-d] pyri m di n-7-0l.

To a sol WO%ASEB 2 | of concentrated HO and 1 L o PCRAIS23/14700 added
300 g of the disulfate salt of

2, 7- di am no- 6- phenyl pyri do[ 2, 3- d]pyrlnldlne and the resul ting
mxture refluxed with stirring overnLghL. 25 ‘The reaction mxture is
cooled in an ice bath, filtered, and the insoluble product washed

With water examinatib@l,! ome(irphamekﬁen@ieteenﬁm\aelwoe Qfediltm tditdee conpound,

2- am no- 6- hen -pytido 3-dlp m di_n- np. 395[err]C
(dar kens sI % @%@P %@gth§barea of the carotid aé{ EXANVPLE

9 Nlmﬁumw e&pmbsspﬂ-pwredmp:;&-@ﬁpﬁheﬂmedma-Zn7nndmvndnal

To a n1xtur f h
[ 2, 3-d] pyri mlgna %7 Ug’pr%epérg’g%1 a%%o?/)el% E"’% %’e@%&edggrom efs"tf‘ mL of
di chiSor onretemdmal é:mdgme5arrunefform reprgisentiapion dhiles iggs sidfed dropw se

with coolipgy36 tHe length ofWQh%5Q%§%%§d artery. The cross-
PCT/ US95/ 14700 of thionyl

chl ori de ké@ﬁtﬁg’n@k}e atr€|ﬁ§e|°§t fhe bloss vsesels Werel:&qaé’ﬁlrfd-%rrpl ete

ﬁdd_l tion, Use.n%U%merima@e ml%dfsefi:rogrdam, firon Fdincaddr Geinnta Ih ng for 5
ours. Vs re r ed in vacuo naintaining the

't enper at ur?eﬁgll J.gxc\é%onqugﬂ.ﬁ&;%@hé resul ting solid was added with
coolling to - 250 mL of n-butyl ami ne and the suspension refluxed for

6 hours with stiphd Bg71 n@e &%hﬁﬂé?’ﬁﬂf ﬁ%ﬁielmetho&gl fed to cool to

roomtenperature, filtere corrponent s of the '

filtrate r FEPEFing 4 nt"@t"&#eﬂlf@e ande \Fiparda pFodquetga @fo.therhe vi scous oil

was partitiigRestion. metwveee dioQ:t hxite@ideer tt’wd.l\ﬁﬁltﬁrthé hﬁ:dpfé/Qfﬁ wer e
_separ at ed, a&pd the@&therea The organic

| ayer was 188y d Tes é%lﬁ§}¥ Qin§5ﬂ'ﬁgpé“m¥yﬁéiﬂqﬁi and

evaddr ated. The 15 re5|due was partitioned between diethyl ether and
dilute 1IN HO . The aqueous Iayerﬂxghﬂ@§qed three

2,7-Diamino-6-(2, 6~ dlchlorqphegyl)-pyrldo[Z 3~ d]—

pyrlmldlne
- (Prepared by the method of U. S Patent
20 Number 3, 534, 03%8). To a solution of sodlum

2-ethoxyethoxide prepared from 0.14 g of sodium and
60 mL of 2- ~ethoxyethanol was_added 2.07 g of _
_ 2;4—diamino-5-pyrimidinecarboxaldehyde and 2.79 ¢ of

2, 6-dichlorophenylacetonitrile. The mixture is heated
25 at reflux for 4 hours, cooled, and the insoluble

product washed with diethylether to give 2,7-diamino-

6-(2,6-dichlorophehjl)-pyridq[2,37d]pyrimidine,

mp 325-332°C (MS).

30 EXAMPLE 2 _
1 ~-tert- Butyl -3=[7- (3 tert-butylureldo) 6-(2 6~
_dlchlorophenyl)-pyr1do[2 3- d]pyr1m1d1n—2 vl]urea
To a slurry of 3.0 g of 2,7-diamino-6-
(2 6- dlchlorophenyl)—pyrldo[Z 3~-d]lpyrimidine from above
35 in 45 nlL of DMF is added 0.48 g sodium hydride (50% in
mineral 011) portlonw1se The mixture is stirred for




times with diethylether and nade al kaline to pH 12 by addi tion of
sodi um hydr oWD®6/1512%he sol i d product was col | ected by fROTVESSH4M00and
dried in vacuo to afford 20 6.5 g of the title conpound

N[ err]-butyl - 6- phenyl - pyrido[ 2, 3-d] pyri m di ne-2, 7-di am ne, np
174-181[err] C dec. Anal ysi s cal cul g&ed for Jerr]Herr]Nerr]:
Theory: C, 69.60; H 6.53; N, 23.87. 25 Found: C, 69.53; H, 6.63;

N, .24. 37. 0
2- Ani no- 6- (4- net hoxyﬁheﬁyq )¢pyr|tc?ﬁ5 bftcﬁ p%% gded, and the .
titl e compound BR&S IO Fkt gsb@talsgni 3 temperawaurg|£o8 starting

fr0m27d|amr1c5-§mﬁﬂ;-srret Jsyr (U S
Pat ent Nunber ﬁ?f@’gg)eactlon &?.%%ﬁdz)er r] Cf} gerbd!I féﬁﬁé‘%

cal cul ated for Eﬂaé‘r]‘r 5@@331 @Ang the filtmads C,

59.90;: H5 4. 42;d1|3|ut1391 satrsE'noo mImedzater C, m h@xsd‘lub‘l@ rd\i{uc]iQ :'654

Y\?S?G/ 15128 collected by filtratig%AMyLaéhffl m.thpgzyt%%%y 4e7nooether,

N - (7- Chl or o- 634 atiledxiphedyl popyohied£il2er3- dfThe product is
pyri midi n- 2-yl ?u&‘m%@ﬁ”%&rhys'ﬂfﬁra”g@lld'd?l‘%omaé;ogfaghg] eﬁ%ﬁr{ﬁ Y o P 67.09

of 2-am no- 6- nmet hoxy- from

Exanpl e 10, gradient’ gf §rdf &Wﬁé 0?.!9@01@ éo @iﬁ'f@m@il for mam de
was added dr opwifgerwcilyseaalliiratidnmEreh "e'%h%ﬁ)b'l, 0.7 g @3 oride keeping

h I 1 h d fl
e, oTper U e pu L8 3 El Gy Ty sicpelnggn Vo heated 1o refl

t he fil érddéchlapophengli) rpyaddo [2pi3AE]byrimidie~2-yl] ureenper at ur e
bel ow 60[ err] G, ngobgsakg ng residue was di ssolved in ice water and
aqueous sodi um ﬁy roxid added with ice. The product was taken up in
15 chl or of oRRR1¥EdBeGatruhakete £0rdFp sl SdaN7anh o olfisO:
15 Theory: C, 54.57; H, 5.42; N, 19.37; H,0, 0.36.
Found: C, 54.05; H, 5.43; N, 19.08; H,0, 0.37.
EXAMPLE 3
1-[2-Amino-6-(2, 6-dichlorophenyl)-pyrido[2, 3-d]-
20 pyrimidin-7-v1]-3-tert-butylurea

Continued elution from Example 2 above afforded
1.5 g of 1-[2~amino-6-(2, 6-dichlorophenyl)-pyrido-
[2,3-d]pyrimidin-7-yl]-3-tert-butylurea after
crystallization from ethanol, mp 335°C.
25 Analysis calculated for C,gH;¢Cl,Ns0:0.5 H,O:
Theory: C, 52.18; H, 4.62; N, 20.28; H,0, 2.17.
Found: C, 51.90; H, 4.56; N, 20.01; H,0, 2.39.

EXAMPLE 4
30 ° 1-tert-Butyl-3-[7-(3-tert-butylureido)}-6-o-tolyl-
pyrido[2, 3-dlpyrimidin-2-yl]lurea
A suspension of 0.5 g of 2,7-diamino-6-o-tolyl-
pyrido{2,3-d]pyrimidine, prepared as described above in
Example 1, in 10 mL of dimethylformamide is reacted
35 with 0.16 g of 60% sodium hydride and stirred at
ambient temperature for 1.5 hours. To the suspension




pot assi um carbonate, and evaporated. The residue was slurried with

acet oni t 'W096/85128 t he i nsol ubl e product col |l ected by PCTAS9S/14200 t O
~afford 31 g of the title conmpound - :

N - (7-chl oro-6-(4-nmet hoxyphenyl) - pyr|d0[2 3- 20 '

d] pyri mdin-2-yl)-N, N-di net hyl - fornanlég The product was used in

the next step without further Tlcatlon

SUNPLE 12 75 s 0T4S0RT 661 015 AUV S Lyl 25 -
phenyl ) - pyr péFped- aypynnghalatzavb}ethtempsrayure Thef geagtiidnne from:
Exanple 11 apdthee ih Qilgé%éatﬁénEEmége i @giuﬁgElgégﬂsfghd3tﬂgurs The

sol ution ma§ concentrated i.n vac recipitate collected by
filtration. E}§§F5FI?YQPPBﬁthoHPQ?HaES uSFﬁoPH@ésure T§e7 g of the title

‘conpobind 2- mesihdué- £bl dibubed with water, the insoluble crude '

(4- met hoxyp PYL - Al pyE b pl.diE 2 err]C 35 - dec.

WO 96/15128Bf8¥hét ¥61ggége§ ﬂb ¥iiH}Q£98n ng é 1%§C# EP%1-00

- 56- CrﬁﬁﬁayélsaéaoaufﬁomdafbexepenepnyérapapeteyCIo- . Theory:

C 58.64; HyiénBdrodetRdneimixture ggoﬂng v/v/) §§f39de§ the9% N 19.51.
6 (4- thhox?bﬁ%ﬁy??meEPg] Rt 9&@% ¢i Hoflecs- d] -
pyrib0di ne-BnFlyshsi oalculated for @,4H g 0f33H g of
2-am no- 7 c t hox he p J0[ 2, 3-d] pyri m di ne from
10 ¥#86€¥ 40 hLG%fééhh §8 relth -ngﬁe, and 10 ni of
met hanol meF@uh@ated €n 83bdhb Hn a. Qﬂeaﬁ}balhlﬁor-- : 4 hours. After
cool ing, the suspension was washed out ' of the bonmb wi.th 50 nL of
met hanol / wat er (50: 50) and . t he solvents wer e evaporated I n vacuo.
The solid . EXAMPLE 5 . .

15 1- [2-Amino- 6-o-tolyl-pyr1do[2 3- d]pyr1m1d1n-7 yll-

3-tert-butylurea - : :
Prepared as descrlbed above in Example 2 startlng
from 2,7-diamino-6-o-tolyl-pyrido[2,3~-d]lpyrimidine to
afford the title compound 1-[2- amino-6-o-tolyl-
20 pyrido([2, 3- d]pyrlmldln- -yl] -3~ tert-butylurea,-
mp 285-290°C dec; MS (CI)

EXAMPLE 6

1- [2-Am1no-6-(2 6-d1methylphenyl)-pyr1do[2 3-d] -
25 pyrimidin-7-yl]-3-tert-butylurea

Prepared_as'described above in Example 2 starting
from 2,7-diamino-6~(2, 6-dimethylphenyl)-pyrido[2,3-d]-
pyrimidine to give the title compound 1-{[2-amino-6-
(2,6-dimethy1pheny1)-pyrido[Z,3—d]pyrimidin-74yl]-

30 3-tert-butylurea, mp 203-205°C dec; CIMS (1% ammonia in
methane) 365 (M + 1, 50), 366 (M + 2, 10), 84 (100).

EXAMPLE 1
N-[2-Acetylam1no-6-(2 6- dlchlorophenyl)-pyrldo[z 3- d]—
35 pvrimidin-7-yl]-acetamide




15 residue was slurried with 50 nL of water, filtered, and

crystal |l i zedwiresrise28hanol to afford 2.2 g of the title PODNYSYsN4d700
6- (4- nmet hoxyphenyl )-N err]-net hyl - pyrido[ 2, 3-d] -

pyri m di ne-2,7-di am ne, np 270-275[err] C dec. Anal ysi s cal cul at ed
for CJerr]Herr]Nerr]O 20 Theory: _%3 64.03; H, 5.37; N, 24.90.

Found: C, 63. 82, H 5.17; N, 24.94.

[ f
215 g of 6 bronp- 2.4 BHACRAE or YEGRUE £, FeafSminezer (2 8-° 0P 5835 800
(1958)) and 1 ¢lighlorophemyb)pytids [2) drdLpyrinidine phepatedf as
tetrahydrof urajesecribed@sn Sﬁh B?&gﬂié M 3 £ g %Reaéft Héﬁeggeénﬂyggiﬂespher €

hydrogen. After 2 hours e reaction was stop
pot assi um acet &S FREBixed £3r netheies - adbeel. reactlonmpxt@agtwga was

recharged with Mmrt@r&béilad@rrcf&ﬁ temperaé@ré‘%& thdNexsekyents vere
renoved under red ced Jé#)ressur he residue crystallized from

i sopr opyl orhydrids Femq t‘?’f‘ﬁ%r cHHpYdha 2The gresidge was
5- cyanopyri di nelisgolxeEd Zﬁﬂ[edrhdrml, charcoaldd 96f 1bi@Bed, and cooled

PCT/ US95/ 14700 Anal ysi s
cal cul ated for veerrnri]ﬁ rrﬁ 'I‘he 1nsol|1hble cruc?% p%d%t ‘flPS4 51; N,
41. 78. cted (3% Je;gratp,om, mashed Mltlh) dietlylether and

EXAMPLE 116 dr1e2:l 4110%1:[6)“' Cid Ehe¥oduct was cr sAtéi‘fP &g on of
13.4 g of 2,4- ine from Exaghoog%m Og of Raney

£ya
ni ckel é‘} 11%&9 rﬁ_tlﬁf elt(%% B RE Ghaxeo Ihye
wat er were shalceh am iangRare pemmEarcl,Usvhinste e further PuPsPied o pf

nitrogen unti l t en was c nsurred The
sol ve%ts wer e rstg%%\frelg% 13{ h%ta@iﬁ}l %act?ctealfepra&% og'ggaerfﬁt]trf%fr Sidue treated
with 17 nL of insoluble pure product (1.2 g}, mp 223-225°C.

15 Analysis calculated for C;4H;3C1,N50;:
Theory: C, 52.32; H, 3.36; N, 17.95.
Found: C, 51.92; H, 3.43; N, 17.78.

EXAMPLE 8
20 2-Amino-6-phenyl-pyrido{2, 3-dlpyrimidin-7-ol

To a solution of 2 L of concentrated HCl1 and 1 L
of water is added 300 g of the disulfate salt of
2,7-diamino-6-phenylpyrido[2,3-d]pyrinidine and the
resulting mixture refluxed with stirring overnight.

25 The reaction mixture is cooled in an ice bath,
filtered, and the insoluble product washed with water,
followed by ethanol to give 149 g of the title compound
2-amino-6-phenyl-pyrido[2, 3-d]pyrimidin-7-01,
mp 390-395°C (darkens slowly above 350°C).

30

EXAMPLE 9
N’-Butyl-6-phenyl-pyrido[2, 3-d]pyrimidine-2, 7-diamine

To a mixture of 23.8 g of 2~-amino-6-phenyl-pyrido-
[2,3-d]pyrimidin~7-01 prepared above in Example 8,

35 250 mL of dichloromethane, and 77.5 mL of
dimethylformamide was added dropwise with cooling 36 mL




concentrate HCl. The resulting pink solid was slurried 15 in a smal
anount owWOssI18128 filtered, washed with | sopropyl alrCIMRYS/1470D] owed
by diethyl ether, and dri ed. Crystallization from ethanol afforded
6.5 g of the : title conpound. 2, 4-di am noni coti nal dehyde. '
Anal ysi.s calculated for (Jerr]Herr]Nerr]Clerr]: 20 Theory: C,
41.52; H, 4.65; N, 24.21. FouricP4~" C, 41.47; H 4.63: N, 24.05.

Egﬁgffgnlgf°6 3%1%§%$ §€%¥%ﬁ$é gé§$€£§h¥hédkgﬁpgréﬁd%%n%ﬁiﬁwe}ﬁogyethangﬁ *
was added 2F@liowind- cempyete additiphenyhecstuspensibn wad Be@tgdof
2, 4-di am nop CPbEDax with - iﬂf?ﬁg g&%oﬂ’ﬁ3& L€ dRe gfgégggtthS”‘Xt“re

was eat ed _under re ours i nsol u wer e
removed by FEROYEEi bR WAGUQ-BALAtainkng the tQmﬁﬁﬁéﬁyﬁﬁhhﬁéPW The filtrate

was tseatede@Pch The re§ﬁbt£ﬁ§|soiihtﬁéﬁdadaéd ﬁ!ﬁﬁoéébﬁﬂn§0tdryness The

resi due was b nato y _over uting with a
gr adi ent ofzsbl /i fh%%%?PYﬁ 55 Fﬁ%SsusPe?ﬁlg?fB?ngx?d I8F the title
conpound 3-©-houps-with stlﬁﬁ;ﬁgnapﬂheyredcteeﬁ Migtanenwasnp

200-201. 5[ e, %§§Q§Cto cool to ¥E%ﬁ6ééﬁ&g§ature,_fllggred and tRnaIyS|s

PCT/ US95/ 14
cal cul at ed YQ&at}%¢r$¢mm@m$m$%r¢£ the filtraterpemoyved20on3a Eptsrgs3; N,

- 22. 38 ﬁ%&ﬁﬁbr 1nc%a3ﬁo79 The 51&5 u§|%§% wis %afglsloned

gx?gpéﬁloz&ﬂﬁgﬁﬁ?§ ?ﬁ?té§L heng@é gaéep;d€@91 %égésewefﬁaglgpgggred as
descri bed adeyeratedxaampd etié ethereaBUbsyefuﬁaﬁgwashed with
Trolerr T8 R EE™! OPE oGk el Hyer wéa"BEINAPOTEY' SERTARLE' S P
magnesium sulfate, filtered, and evaporated. The
15 residue was partitioned between d1ethy1 ether and
dilute 1N HCl. The aqueous layer was: washed three
times with diethylether and made alkaline to pH 12 by
addition of sodium hydroxide. The solid'product was
collected by filtration and dried in vacuo to afford
20 6.5 g of the title compound : :
N7-butyl- 6-phenyl-pyr1do[2 3- d]pyr1m1d1ne-2 7- dlamlne,
mp 174-181°C dec..
Analysis calculated for Cy;H;eNs:
Theory;“ -C, 69.60; H, 6.53; N, 23.87.
25 Found: - C, 69.53; H, 6.63; N, 24.37.

_ _ - EXAMPLE 10 -
2-Amino-6- (4-methoxyphenyl) -pyrido[2, 3-d]pyrimidin-7-0l
The title compound was. prepared as described above
30 .in Example 8 starting from 2,7-diamino—6-(4-methoxy—
phenyl) -pyrido[2, 3-d]pyrimidine (U.S. Patent Number
3,534,039), mp 380- 385°C dec. |
Analysis calculated for C14H12N402 0. 75 H20
Theory: C, 59.90; H, 4.42; N, 19.88.
35 Found: C, 60.10; H, 4.32; N, 19.64.




EXAMPLE 18 3-(2,6-D chl orophenyl)-[1, 6] - napht hyri di ne-2, 7-di am ne

3-(2, 6-Di chl woughsipsl ) - [ 1, 6] - napht hyri di ne- 15 2, 7- di am nepoxmssasngmar ed
as descri bed above in Exanpl e 16 substituting :
2, 6-di chl orophenyl acetonitrile for 2-nethyl phenyl acetonitrile, np
235-237[ err] C dec. Anal ysi s cal cul ated for

Cerr]Herr]Nerr]dJerr]: Theory:~ 55‘C 55.10; H, 3.30; N, 18. 36;

a, 23.24. 20 Found: C, 54.87; H 21 N .18:45; d, 23.04.

EXAMPLE 19 N2, N7- Di net hyl - 6- phé‘«lF}\P‘IP do[ 2, 3-d] pyri i di ne-

2, 7-di am ne 25 N'-(7- Chld&dnsieﬁiméﬁhd§&* éﬁylhﬁpﬁfﬁ@étﬁﬂ&*&]salt of

6- phenyl - pyridol Z . 3- 0] pyT T C ié /- XN U S, Pat ent Nunber

3, 534, 039) " and n hyl-formgmidine .; 505-210[err]C in

a bormb for 10 hours.To Thenbxidre of 67 wWaisg vwaf hedamindr el éamethaxy-conbi ned

ith th ti bop |
f11terog, 5 oo 'BHenl) coyidd (13- pPr i 788 £ @‘“e%‘%‘?‘%fé oL
renmoved in vacdb3%ﬂ%ﬁt¢k9h¥9ﬁQﬂﬁ¢¥#@ﬁx|%%ﬂ|%5$d@bw%fe¢1methy ofpamide
i nsol ubl e nat eryjzd mdldﬁ@wﬁ@%wmymgm mL of Cohflompler. The

solid was dissolved i | or of or filtered to Lopurities,
and washed seveit® qircrpegkeeplng ’5&? hE§EReFatusg og} ‘ﬁnign?aye s dried
(pot assi um suspendi @b /vidd Xeated to reflux with stirring for

PCT/ US95/14700 ¢ The reaction mlxtu e was frftered and Eﬁ%bonate)
and evapor at ed. oduc allrze rom i1 sopropyl al cohol

to afford 15 g ﬁﬁltrate evanpxatgq;kgwﬁﬁﬁpgjmaintalnlng the
N err],Nerr]- CEéﬁﬁéBﬁt&%é”E%mﬁwFU@?@O‘ The resultlng residue was

5P el I e Tl S8 Sl e S
Found: C, 67addsd With 6e N 'ﬁﬁe&ﬁroduct was taken up in
15 chloroform, washed with water, dried over anhydrous
potassium carbonate, and evaporated. The residue was
slurried with acetonitrile and the insoluble product
collected by filtration to afford 31 g of the title
compound N'-({7-chloro-6-(4-methoxyphenyl)-pyrido[2, 3-

our S

20 dlpyrimidin-2-yl)-N,N-dimethyl-formamidine. The
product was used in the next step without further
purification.

EXAMPLE 12

25 2-Amino-7-chloro-6- (4-methoxyphenyl)-pyrido[2, 3-d}-

pyrimidine

A mixture of 10 g of N’~{7-chloro-6-{4-methoxy-
phenyl)-pyrido[2,3—d]pyrimidin-2¥yl)-N,N-dimethyl-
formamidine from Example 11 and 500 mL of 95% ethanol

30 ‘'was refluxed for 3 hours. The solution was
concentrated in wvacuo and the precipitate collected by
filtration. Crystallization from ethanol afforded
2.7 g of the title compound 2- amino-7-chloro-6-
(4—methoxypheny1)—pyr1do[2 3-d]pyrimidine, mp 275-280°C

35 dec.



EXAMPLE 20 10 7- Ami no- 6- (2, 6-dichlorophenyl)-2-(3-diethyl am no-

pr opy| anM@96/85128 do[ 2, 3- d] pyri mi di ne A m xt ur PGYUSIS14700
2,7-dianino-6-(2,6-dichlorophenyl)- pyrido(2,3-d]pyrimdine (3.0 Q)
from Exanpl e 1, sulfamc acid (2 g) and 3-(di et hyl am no) propyl am ne
15 (30 m) was heated to reflux wgly stirring for 18 hours. The
reaction mxture was allowed to cool to roomtenperature.and poured
|ntﬁ i ce- weied1 ¢S0 @iiculated foPeC @®: product was filtered, washed,
with water, s urr n war ether, and filtered to 20
gi ve a whi tEheQFYY. - yéfa?*ﬂi%ﬁ éf£y$4acetate afforded 1.5
g of 7-am neownd?2, 6- oh:prﬁ@rw}wemyl3294, N, 19.51. '
(3-di et hyl am no- propyl am no) - pyri do[ 2, 3-d] pyri m di ne, np 220-230C.
25 EXAMPLE 21

1-ter%-Butyl-3-[6-(2,6-dichl OI’OphMLE—(lg-dI et hyI

am no- propyéﬁparﬁgtﬂo Ly ol 3 To a

sol uti on of=7= 0= 01 ¢ -

(3-di et hyl Y3 gi do [2 3- d] pyrlnldlne 30 (0.48 0g)

from Exanpl e 20 A&nﬂﬁé@h@i)sy?%a@lﬂeﬂ-ﬁﬂ%on chléf’@“-?-m h{d[]l de t
suspensi on m xt u irred for our at room
terrperature n’?%%xyprheny e%%’f*%?l[ﬁt%]r%ywa‘yéb’a% ¥9But yl isocyanate
(0. 113 q), B:mtnphe h2xt41®emn\mf samhyénbuwrmé&ybamtneBSand 1Q0hmLr eacti on

mxture waso ke ot (elB RS2 808 10% popy oh N2OLtBLE WBLETEGL ves

col | ect ed b
PCT/ US95/ 14 d@ours After cooling, the suspens:.on w®s washed oyblid was '

suspended i &f WK & bdmd vai—thaw xmléiffme@hahér/water (SOO.‘)‘D Chngo forma
sol ution. A‘Fcl%lvat d_char co added to ar{a @n and the
suspensi on ‘Ft‘?—:‘? nts were hem%’%eqlt%n V\%%WPng t@r.. The
filtiste wasesbdue wm@dslunsiedeithlsm)hmtéfiwaﬂdr;hﬁlluenédblen@roduct
was col | ect e tera sanpl e
was col| oot efybialiltLal Loy an st %%é&%@ 872 § of tne 4P018T
compound 6-(4-methoxypheny )-N7-methyl-pyr1do[2 3- d}-
pyr1m1d1ne-—2 7-diamine, mp 270~ 275° C dec.
Analysis calculated for C15H15N50
20 Theory: C, 64. 03; H, 5.37; N, 24. 90.
Found: C, 63.82; H, 5.17; N, 24.94.

EXAMPLE 14

2,4- D1am1no-5-cyanopyr1d1ne _

25 A suspension of 21.3 g of 6—bromo-2 4-diamino-
5-cyanopyridine (JACS, 80 2838-2840 (1958)) and 1 g of
20% palladium on charcoal in 250 mL of tetrahydrofuran
was Shaken in a Parr apparatus under an atmosphere
hydrdgen. After 2 hours,. the reaction was stopped and

30 10 g of potassium acetate and 50 mL of methanol added.
The reaction was recharged with hydrogen and shaken for
18 hours. The solvents were removed under reduced
pressure and the residue crystalllzed from isopropyl
alcohol to afford the title compound 2,4- diamino-

35 5- -cyanopyridine, mp 201-202°C.




reverse phase preparative HPLC on a C18 reverse phase col um,

eluting with swoet/nisaze gradient starting from 10 86% of 0. 1PECTAUSIS/14700
trifluoroacetic acid in water/14% acetonitrile to 14%of 0.1%
trifluoroacetic acid in wat er/ 86% acetonitrite over a 22-mnute tine
period to afford 165 ng of l-tert-bu%% -3-(6-(2., 6-

di chl or ophenyl) - 2- (3-di et hyl am no- propyl aniho) - 15

pyrido[ 2, 3-d] pyrim dinsZ-yL}-u Ldec..>80C. . Anal ysi s cal cul at ed
for C[err]H[err]kf@gyft%gﬁ?¥EPF§???gggf g?féﬁz] err]H C,
56.21; H, 6.16; Rheo8y04. C, 53.7BouHd: 4.81;58,131.M8.6.02; N, 18.14. 20

EXANPLE 22 odah2- A 8o- 83(8o6- f, L 9BgPRENYA), 28y | dof 2, 3-d] -
pyr|n1d|n-7-yl]-§-et yl urea

2, 7- Di am no- 6- (2, 6-di chl orophenyl ) -pyrido[ 2, 3-d] - pyri m di ne was
reacted wi gh ethyl isocyanate accordi ngex2iMpLE I® the general procedure of
Exanple 2. The grydg, . . produc s .purified by radial chromatography
el uting nd 22 Obin | acetate/30% chloroformto

100% chl orof orm t o gi Restibpehsibr ofinphBuddg o£f[ 2; 4¢rddamino~

6- (2, 6-di chl or ophe = ' et L.dina %- - -et.hyl yr ea,
18%-187[;rr]C. pg—8¥£$3§§%§§$éécgrghfg%égbggr1Z,yb]g 88 Raney” BidXed ™
Jerr]Herr] N ercathéystc f8rmLocfs59F+0A0% formic acid, ang 891m@370ofH,

3.92; N, 28.52. yat EPENdhaken®9n74; phrr3adp: 1 WO
96/ 15128 water w arxen i i agé%ﬁ??ﬁ%g???ﬁ?o a
-61- atmosphere of nitrogexanptilofhe requisite amount of

1-[2-Ag?nO%G-ff,gydgﬁbéﬂrﬁQFEB&ﬁéufﬁﬂLdOTFe3sdlvents were removed under
pyrimdin-7-yl]-3-(3-marpholin-4-yl-p yl)-tnlourea .
Y7L D e no- b ( 2 890e AR RoPSRURS yooyFRR,Fbsi0pR EeRated pirn AT HE o4
reacted with 3- noopbehtnapeoB@l. The resulbingyphakesatddr dasgslartried
gener al cedure_o | ee2 e Gk od S i fied by
radi al "5 ch?%n%t%%?%%h?ﬁéﬁﬁ?iﬁé é?F%Qé g?g §§% 'oﬁgépgaaﬁggkanol
isopropyl alcohol, followed by diethylether, and dried.
Crystallization from ethanol afforded 6.5 g of the
title compound 2,4-diaminonicotinaldehyde.

Analysis calculated for CgHgN;ClO:

20 Theory: C, 41.52; H, 4.65; N, 24.21.
Found: C, 41.47; H, 4.63; N, 24.05.
EXAMPLE 16
3-0-Tolyl-[1, 6] naphthyridine-2, 7-diamine
25 To a solution of 0.55 g of sodium dissolved in

50 mL of 2-ethoxyethanol was added 2.3 g of 2-methyl-
phenylacetonitrile and 3.0 g of 2,4-diaminonicotin-
aldehyde from Example 15. The reaction mixture was
heated under reflux for 6 hours. The insoluble salts
30 were removed by filtration and washed with
2~-ethoxyethanol. The filtrate was treated with
charcoal, filtered, and evaporated to dryness. The
residue was purified by chromatography over florosil,
eluting with a gradient of 0-8% methanol in chloroform
35 to afford 0.7 g of the title compound 3-o-tolyl-
[1, 61naphthyridine-2, 7-diamine, mp 200-201.5°C dec.



in methyl ene chloride to give 1-[2-am no-6-(2,6- 10

di chl omepser1syas) - pyrido [2, 3-d]pyrimdin-7-yl]-3- PCT/US95/14700 .
(3-nmorpholin-4-yl-propyl)-thiourea, np 178-181[err] C dec; Anal ysi s
calculated for Jerr]JHerr]Nerr]Jerr]dJerr]: C, 51.22; H
4.71; N, 19.91. Found: C, 50.95; H, 4.63; N, 19.74. 15

EXAMPLE 24 2- (2- Am no- 6- (ZGTQﬁbhlorophenyl) pyrido[ 2, 3-d] -

pyrim din am.n di,hydr o-,0 e . To a suspension of

2. 7- d.an1ﬁBa§Y%256°8$8H#8F8d 5t C1s $1)-pyrido[2,3-d] pyrimdine (5.0 %)
fron1Exanmheoty. 'C, 78.08F H305nBB;wWNs 2@d88.0.65 g of NaH (60% in

portlons m Xt pr e Sti;rred or N 1 Uk qat ambi ent .
tenperaturelﬁghen ZEéhygﬁzgfh§r ?sgé anétg9 182 (1.72 g) was added, and
the m xture was stirred for an 25 additional 18 hours at anbi ent

temgerature. The react i gixampimrez was diluted with 100 nL of water

and filtered to pr I NSO ubI cru e.peruct. The crude
pr oduct mésizﬁﬁEiEEHEﬂgﬁﬁiisﬂicgiaﬁﬂs&- Egne-g 7-ddpmingy with a gradi ent
ofl2d3@6nethanek(ﬁncnmbhubhaﬁy3® {1, 6¢hhphtﬁ9rﬁdlnétard—Hﬁ?mgn@f a rhlte

sol i The.s e e C sta I zation from
chIoroforn?gtﬁkkggggga?s &%§c%gégph éh gﬁ%%ﬁ%% %

2-[2-ani neubsp2tetungh2ocb@hcnphpnwacgbpa;tsrd]le for _ _
pygipmni di ”Q-erfhbﬁﬁhaﬁyfaéeébﬂiﬂﬂ18XaﬁB' @75°Eurh§?r 35 anal ysi's of the

reacti on m xture al so” showed presence of

1-[ 2-am no-6- (2, 6- dlchlorophenyl) - ‘WD 96/ 15128

PCT/ US95/ 14700 S EXAMPLE 18 . .. ..-62- _ ' ‘ :
oyri dof 2, o _ : ~:.--

Anal ysi s &akhEt = - ' » AN :
C, 51.22; H, 43?12 EFDiahméropﬁenyl)FQWnG]—nEphﬁﬁy&idee-4 63; N, 19.74.

EngPLE 25 7-diamine was prepared as described. above .in
Example 16 substituting 2, 6~dichlorophenylacetonitrile
for 2—methylphenylaceton1tr1le, mp 235-237 C dec.
Analysis calculated for C14H10NCl,: -

Theory: C, 55.10; H, 3.30; N, 18.36; Cl, 23.24.
20 Found: C, 54.87; H, 3.21; N, 18.45; Cl, 23.04.

EXAMPLE 19 .
N?, N7-Dimethyl-6-phenyl-pyrido[2,3-d]pyrimidine-
2,7-diamine _ . _
25 A mixture of 45 g of the dlsulfamate salt of
6-phenyl-pyrido[2, 3-d]pyrimidine-2, 7-diamine (U.S.
Patent Number 3,534,039) and 500 g of methylamine were
heated at 205-210°C in a bomb for 10 hours. The bomb
was washed with methanol and combined with the reaction
30 mixture. Theimixture.was héatedfto'a_boil, filtered,
and diluted with 200 mL of water. The filtrate was
removed in vacuo and the residue slurried in ice-water.
The insoluble material was filtered and washed with
cold water. The sqlid was dissolved in chloroform,
35 filtered to remove impurities, and washed several times
-~ with water. The organic layer was.dried'(potassium




1-Butyl -3-[7- (3-butyl-ureido)-6-(2,6-dichlorophenyl)- |do 2,

3-d] pyri m di nWO964/1512% ea 10 A mxture of 0.5 2,7- D| 147005
di chl orophenyl ) - pyrido[ 2, 3-d] pyrimdine from Exanpl e 1 and 15 nL of
n-butyl isocyanate is refluxed for 2 hours. The reaction m xture is
allowed to cool to roomtenperature ghd the insoluble materi al
filtered. 15 The solid is recrystallized several tines from ethanol

to give the titI r] i s cal cul ated
for (Jerr]Herr] ererEgrrﬁgiégg égéggﬂ C:IE)produéEa%¥§ C, 54.009;
H, 5.47; N, 19.2orystallizedufivom CSOEnopgl cehoy; tw aiﬁoxd 1509 of

EXAWPLE 26 thé £¥tf€‘BBmﬁbﬁgdGNﬂ'Nﬂﬂdﬁﬁﬁﬂﬁymdé— é?ﬁ&&ﬂ-
pyrimdin-7-yl]- nd was prepar ed

titl 0
as described in ﬁ%r dyEXEﬁﬂFéiéebg VeQE?mhﬁei %nggﬂ ngUGranlno 6- (2, 6-
di chl orophgnyl ) -pyai¢eis, csidhmatea1ﬂoaec{gqgn anple 1 and 0.339 g

of n-propyl isocyanate. oduct I ed by radi al
chr omat ogr aphy e %ﬁ ﬁ mntﬁ 67" gH gdvghtNOfBEO§§0096ethyl
acet at e/ Hexane. F&ﬁﬁdl) 30, 67. &aalys|§ 62} cN} ag8d6bor

CerrJHerr]d[err]Nerr](Jerr]0.43 Herr]Q C, 51.17; H,
4.26; N, 21.06. Found: C, 51.15; H 3.90; N, 20.80. WO
96/ 15128 EXAMPLE 20pCT/ US95/ 14700

- 63- 10 7—Am1no—6-(2 6= d1ch15¥$§ﬁtﬁy27-2 {3~ dlétﬁglaﬁiﬁo (2,

6- dlchlorophenylg - ém tng B ramnoy -pyrido [2,
3-d] pyrimdine ropylamin Brepared as in Exanpl e

20 5 by reactlngASmﬂxguné af72dvadiBM1ﬁe€6 $é 6-dichlorophenyl) -

dlchlorophenyl}&¥%5i38F§ §—31§%§iﬂlgi€§ (5061§¥a?P%ﬁeé§%%% and 60 mL of

3- (di net hyl am no)propylahi né
EXAMPLE 28 sulfamlc acid (2 g) and 3- (dlethylamlno)propylamlne
15 (30 mL} was heated to reflux with stirring for

18 hours. The reaction mixture was allowed to cool to
room temperature and poured into ice-water (500 mL).
The insoluble product was filtered, washed with water,
slurried in warm diisopropyl ether, and filtered to

20 give a white solid. Crystallization from ethyl acetate
afforded 1.5 g of 7-amino-6-(2, 6~dichlorophenyl-2~
{3-diethylamino-propylamino)-pyrido[2, 3-d]pyrimidine,
mp 220-230°C.

25 EXAMPLE 21
l-tert-Butyl-3-[6-(2, 6~dichlorophenyl})-2-(3-diethyl~
amino-propylamino)-pyrido[2, 3-d}pyrimidin~7-vyl]-urea

To a solution of 7-amino-6-{2, 6~dichlorophenyl)-2-
(3-diethylamino-propylamino) -py¥ido[2, 3-d]pyrimidine

30 {0.48 g) from Example 20 in DMF {5 mL) was added 60%
sodium hydride suspension {46 mg), and the mixture was
stirred for 1 hour at room temperature. To the
reaction mixture was added t-bﬁtyl isocyanate
(0.113 g), and the mixture was stirred for 18 hours.

35 The reaction mixture was diluted with water and the
insoluble material was collected by filtration. The




1-tert-Butyl-3-[6-(2, 6-di chl orophenyl)-2-(3-

di met hyWwan9618128r opyl am no) - pyri do[ 2, 3-d] pyri m di n- 7- PCT/USO314T0R 2
Fol l owi ng the procedure of Exanple 21, 1.62 g of 15 7-am no-6- (2, -
6- di chl or ophenyl ) - 2- ( 3- di met hyl am no-

propyl am no) - pyrido[ 2, 3-d] pyri m di ne from Exanpl e 27 was reacted
with 0.48 g of t- butyl | socyanate t 568 ve . the title conpound; np

?;{Z?Fj"‘h'[éé’cﬁ&ﬁﬁ%ﬁ%ﬁ%ﬁaﬂwmrF?%yﬁz’é SR WAL wien 1y, -

22; N, 18.@8 HCl-to fowmral:s@uittzen); Aqtbvaved Nyhascqgal was

EXANPLE 2 T hyl 2, 2--
25 di ?raécf‘ Y %? otﬁ%naénﬁl i&ay?&lrgd%ﬁs di %@ H%& ff’lf’éf@& viam 'rll'ﬁe title
conpound vﬁsr%‘ LRy d'é%%mrf!ﬁdﬂh%v‘@ter-- The, g(h%’fﬁ*ée 2R%y reacting

2.0 g of %nidéilwé&w ﬁxtﬂi B:0N NaOH, ohn‘@laﬁ@pmﬁwidbmrpﬁ@a@ce d] pyri m di ne
from Exarrpl e proganedl am ne.

30 \fi?lb%?q_%i‘ggw fslft ratlon and was 3”‘9{1%/ Iwater

PCT/ US95/ 14gM4ng sample of the product was further-pdrified by

EXAVPLE 30reve5s% 1%1’15?{ t‘R/]lBéé) ll:at?:r\;e Gﬁﬁl)?c c?n di C&l@rf’@@dgpgé )P&HSé 3

di met hyl ani ho- ropyT am no
[ 2, 3-d] pyr¢¢ﬂm 7eluting editls a solvent mam:mg st@ripxmm@ of Exanpl e

(2§ ]a(?rrrgt ﬂysljéa%m%% % 1%7 @fﬁfﬂl@roé@etf’c dé&mohgm no ri do 2 3-d] pyrimdine
from %ﬁ’p‘F%ﬂZ@) %&4%&? éj % ‘Eh)rbg ?f%u@‘% | socyanat e
]'Eo give th@tefl@s%oawww&tzjmlé&ivéﬂ% az-}ﬁnd@e ta.mé\rpézysa@ el cul ate
or C25H33 H -56.46; H, 6.54; N, 18.44.
Found: C%%‘L\gfgll% 2(£1F kte_fét Autyl-3- [6'(2"%' .

dlchloro_phenyl) -2~ (3-diethylamino-propylamino)- '

15 pyrido[2,3~d]pyrimidin~7-yl]-urea, mp. dec >80°C.
Analysis calculated for CjgsH33N40,Cl;+0.22 CF3CO,H:
¢, 56.21; H, 6.16; N, 18.04.
Found: C, 56.13; H, 6.02; N, 18.14.

20 ' - EXAMPLE 22
1- [2-Am1no-6-(2 6- dlchlorophenyl)-pyrldo[Z 3-d] -~
pyrimidin-7-yl} 3-ethylurea
2,7~-Diamino-6-(2, G-dlchlorophenyl)-pyr1do[2 3-d}-
pyrimidine was reacted with ethyl isocyanate according
25 to the general procedure of Example 2. The crude
product was purified by radial chromatography eluting
with a gradient of 70% ethyl acetate/30% chloroform to
100% chloroform to give the title compound, 1-[2-amino-
6-(2,6- dichlorophenyl)-pyrido[2,3-d]pyrimidin—7-yl]—
30 3-ethylurea, mp 185-187°C.
Analysis calculated for C16H14Ng0,C15 0 15 EtOAc:
, 51.07; H, 3.92; N, 21.52.
" Found: 'c, 50.74; H, 3.75; N, 21.50.




EXAMPLE 31 15 7- Am no- 6- (2, 6-dichl orophenyl) -2- (3- (2-picoline) -

propyl am noywgossrisess 2, 3- d] pyri m di ne The title cOMEUSIS/I4T00
prepared as descri bed above in Exanple 20 starting from2.0 g of

2, 7- di am no- 6- (2, 6-di chl orophenyl ) -pyrido[ 2, 3-d] pyri m dine from 20
Exanple 1 and 15 nL of 1-(3- an1nopropy|) f-picoline to gi ve the
title conpound. EXAMPLE 32

| -tert-Butyl-3-(6-(2, 6-dichloropheny -nmethyl - 25

pi peridin-1-yl)-propyl ani no] - pyri do["l‘zz}gz%ﬁ[‘%yé m di n-7- yl }-urea

According to Exaﬁphmlﬁﬁ-Gi(546§dmthleaophen§10Epgrldo[2 3-d]-

di chl or opheny A

pyrido[ 2, 3-d] 377 g of
t-butyl isocyanat et d-Gieminaséri(2y 6-dimethydphepyad-Pyrido[2a3adlsi s

cal cul aged f0%y§£ﬁﬁHLHEGQEECEGEELQEGQELEIQLﬁbr hollno?rogyl C, 59.56; H,

6.48; N, 18
96/ 15128 1sothlocyanage accorglng ko the genp€§}ugggpfg§6@ of VO
- 65- Example 21. The crude pEXAMPEEwa8 purified by radial

;;Qg}gg;g'g29$§ggﬁgk§éggﬁﬁgyEiugéﬁﬁz& tgeﬁh§kadéent of 2-8% methEnllomﬁng
t he procedurelnmek HﬁEGGZOh Qrmdg <> gsve -[2-amino-6-(2, 6-

2, 7-di no- 6 b r gd -7 Li mdine from
e e gml msdéégg?gbﬁhbﬁgﬁég ﬁgﬂaol?z Rdal gy31flidin-7-y1]P8

1 (4 an1nobut&@TmQIHEPﬁ}P‘ﬂlﬁérﬁf?ﬁ@liotBFQErFﬁe ppy 1d48-181°C 88Ssound.
Anal sis calc:ulat:E&AlE/E\’i:Ecgrle-lz[4 Clz

1 tert-Butyl - (6 (2, é dhihkgrORhenygi lg 9Eethyl

Found: C, 50.95; H, 4.63; N, 19.74.

15

EXAMPLE 24
2-[2-Amino—6-(2,6—dichlo:ophenyl)-pyrid6{2,3-d]-
pyrimidin-7-vli-amino-4, 5-dihydro-oxazole
To a suspension of 2, 7-diamino-6-(2, 6-dichloro-

20 phenyl)-pyrido[2,3-d}pyrimidine (5.0 g) from Example 1
in DMF (50 mL) was added 0.65 g of NaH (60%) in
portions. The mixture was stirred for 1 hour at
ambient temperature, then 2-chloroethyl isocyanate
(1.72 g) was added, and the mixture was stirred for an

25 additional 18 hours at ambient temperature. The
reaction mixture was diluted with 100 mL of water and
filtered to provide an insoluble crunde product. The
crude product was purified by flash” chromatography
eluting with a gradient of 2-3% methanol in methylene

30 chloride to afford 1.0 g of a white solid. The solid
was further purified by recrystallization from
chloroform-ethyl acetate to give the title compound
2-[2-amino-6-{2, 6-dichlorophenyl) -pyrido[2, 3-d]-
pyrimidine-7-yl}amino-4, 5-dihydro-oxazole. Further

35 analysis of the reaction mixture also showed the
presence of 1-[2-amino-6-(2, 6-dichlorophenyl)-




pi perazin-1-yl)-butylam no] -pyrido 2, 3-d] pyrimdin-7- 'yl }-urea
Accor di nWQ/18¥28npl e 21, 1.07 g of 7-am no-6- 15 (2, PCT/USIS/I14700

6- di chl or ophenyl ) - 2- (4- (4- et hyl pi per azi ne) - _ :
but yl am no) - pyri do[ 2, 3-d] pyri mi dine from above in Exanpl e 33 was
reacted with 0.253 g of t-butyl lsocyanate to give the title

. conpound. ESVMS m z (relatlvellﬁenwlty) 559 (Merr], 100) 20

Anal ysi s daf eqpLl,che Lyl H[err]C)

C, 56, 86; °€$'f%‘a3$9 R S T e T AT NP
EXAVPLE 35M34FAB

6-(2,6-D c)shalggﬂgnﬁélc&lstéa f5r6€ +H1 ﬂro él‘k{dlaliﬁ cvmg’m 04
2-yl)-Nerr]-[ %gyézplg ggzg Nyligpggpyl |

pyrido[ 2, 3- d]pyr|n$d| To a solution of 1.0 g of
6- (256- di cHbendphe@y| $50.95; H, A[6B8p]N|310474et hyl - pi perazin-1-yl)-propyl
2, 3-d]- 30 pyrlmdlne27d|amnefromExarrpIe36|n 10 nmL of
dlnethylfornan1de was added sodlu hydri de (60@6|n oil, : . 0.094 9),
and the m xture was .stirred for- LEyt25 X anblent tenperature. To
the reacti popdt luBE[Va%Baﬂﬂﬁ’l—ureldoP 35$296031§h28£ RBRYORYL isocyanate,
and the mXture _ 8 hours.

The G L =i h water and extracted

WO D6/ 15128 A mlxture of 0 5 g 2,7-Diamino-6- (2P64/ US95/ 14700

- 66- |
wer e drleddfﬁggéfg?ﬁ%§plf P%g%g &Z%Sdéégggﬁgaghgegﬁgﬁgﬁghﬁphgygéz pr oduc
was puri fiaadthpceLbgtradpatyl lsocyanaﬁﬁan.ggraﬁhyxeﬂufong with ethyl i
acet at e/ mep hgg@ks. Sthe réawwﬁlﬁm:eeréf%?slgliowga/ &% N?Bog' ¥g the title

_ compound. ESM5S niz (relatjve, intensit err], 100)
room temperature and the insoluble materlal filtered.

15 ‘The solid is recrystallized several times from ethanol
' to give the title compound; mp 200-202°C.
Analysis calculated for Cp3Hp;Cy,N;0,+0.35 Hy0:
C, 54.09; H, 5.47; N, 19.20. |
Found: C, 54.09; H,.5.27; N, 19.14.
20 |
B EXAMPLE 26 .
1- [2—Am1no—6—(2 6-d1chloropheny1)fpyrldo[Z 3-d]- .
pyrimidin-7 -yl] 3-propyl-urea
The title compound was prepared as described in
25 Example 2 by :eact;ng.l 0 g of 2,7-diamino-6-(2, 6~
dichlorophenyl)fpy;ido[2,3-d]pyrimidine,from Example 1
and 0.339 g_of_n—prbpyl_isocyanate. ;The product was -
purified by radial chromatography eluting with a.
gradient of 10-100% ethyl acetate/Hexane. MS(CI).
30 . Analysis calculated for Cy7H16C1,Ng0,¢0.43 H,0:
'C, 51.17; H, 4.26; N, 21.06.
Found: C, 51.15; H, 3.90; N, 20.80.




EXAMPLE 36 10 N2- [ 3- (4- net hyl - pi perazi n-1-yl)-propyl ] - 6-

(2, 6-di chl or opwessnsizeoyri do 2, 3-d] pyri m di ne- 2, 7- di am nPCT/US9S/14700
A m xture of 2,7-diam no-6-(2,6-dichlorophenyl) -

pyrido[2,3-d]pyrimdine (3.0 g) fromExample 1, 15 sutfamc acid (1.9
g), and 1-(3-am nopropyl)-4- met hyl gperazine (15 nmL) was heated to
approxi matel y 150[ err] C for 24 hour8”"After cooling, the residue was
dissolved in water. The aqueous sol uti al kaline with a
solution of saturated sodium 20 ggp@%ﬁgggqand extracted with

di chl or onet hane Tedwsimal~6- {2, G—dichinrdﬂhaqylﬂﬂZﬁiﬁndimsﬁhykwmanomere

conmbi ned, dri ed ropyland W) - %Mn@&]f q,_{}ﬂ.lé:oncent rated in vacuo.
The re tate to give 2.0
g of 6-(2,6- d|chIoroﬂhﬁnﬂ%tmai¥8®¥ﬂnﬁ%ﬁﬁﬁ-Pnﬁpared as in Example 20

pi perazi ngl-yl) |3dqi ] 0YT- i M -6~ 2 6— di am ne, CI M5

EANCHRLE: Envacanl BORA il rn e PR L

Jerr]H err] N emandCldleml] @23-HdimdtBylamino) p‘&’f@ymmﬁe 8o Yfived tie 70; N,
21.75. 30 F%HQ%: ﬁ .85, H, 5.55; N, 21.65
EXAMPLE 37 ﬁbf *-3-{6-(2, 6-di chl orophenyl)-2-[ 3-(4-net hyl -

pi perazi n-1-yl)-propyl am no] - pyrido[ 2, 3-d] pyrimdin-7- 35 yl }-urea

WD 96/ 15 - PCT/ US95/ 14700

-67- 1 To a_sol ution of 6- %%AMS glcﬁloropheny1g -Nerr]-[3-(4-
nmet hyl - p| per azi B ESFLT B tdi -[6yr (246 -1ai chd anopheni

2, 7-di ami ne (1. Qige thiyQ B - b5 892 ,"B) pyrimiddder one
eqU|vaIent of 60¢Y y r ) '
stirring for appg =ely 1 hour at roon1tenperature one’

equi val ent of cycl oh@&@olllowing thies payareahee @ fl Ex@mpias Zidded, 6angl dhe
reaction uas  7_an@RNGLQRed i chitloh oAl 1S AR08 RN Al 8-
propylamino)-pyrido{2,3~-d]ipyrimidine from Example 27
was reacted with 0.48 g of t-butyl isocyanate to give
the title compound; mp gradually dec above 130°C.
Analysis calculated for C,3H,¢Cy,M70,°1.45 H,y0:
20 C, 53.48; H, 6.22; N, 18.98.
Found: €, 53.50; H, 5.84; N, 18.73.

EXAMPLE 29
7~Amino~6- (2, 6-dichlorophenyl)~2~ (3-dimethylamino-2,2-
25 dimethyl-propylamino) -pyrido[2, 3-d]pyrimidine
The title compound was preparéd'as described above
in Example 20 by reacting 2.0 g“of 2, 7-diamino-6-(2, 6~
dichlorophenyl)-pyrido[2,3~d]lpyrimidine from Example 1
and 15 mL of N,N, 2, 2-tetramethyl~1, 3-propanediamine.

30



approxi mately 24 hours, the solvent was renpved 10 I n vacuo. The

resi duaypagnsingsol ved in et hyl acetate, and thi s pormsesma7ens washed
several tinmes, first with water and then a saturated sol ution of
sodi um chl ori de The ethyl acetate |ayer was dried with nagnesi-um
sul fate and concentrated in vacuo. Chromatography of 15 * the residue on
silica gel using ethyl acetate:ethafér: triethylamine (9:2:1 v/v/v)
afforded 0.75 g of

1- cycl ohexyl - 3-{ 6- (2, 6- di ch or oPRENFLE. 59[3 (4- met hyl -

Elsﬁ/gr agbrrr-ﬂte’irﬁ-m M@O($yﬂ4@|ﬁrﬂ&dﬂfmﬁymmn}3jh 5_71 yI1-urea,
+ 0 _
101- 1(()6 /v ig#el\éel’g{_{ammo- /£C%/O 50 ! . g e)rr[ T m

Cerr]H myzN@H]I}d}qmyﬂimﬁﬂ.mf'éfy]UGurea - .-Theory: C 57.93; H, 6.42;

N, £9.30: O C,
58.06; H, 6. 321;@%\}2‘}"?8“%1&%”"’23‘&‘1’:6 %Prﬁ’l&pﬂesﬁ 2 ?]%Pul 68.
EXAVPLE Skmno'éiig:ﬁﬁT@@DmhﬁW §3'2d{1!§e¥hﬁl¥ﬂ"§tl¥m-%4 %erazi n-

1-yl - pr opyi et iyl ;ﬁ:ﬂ pYFide reidwgm@ﬂime Bro®opr opyl - urea

?-gﬁ)-gr%%pﬁﬁ %frﬁﬁlr? ’oé}h d“‘?é] ra2| nl - (1.09 g) from

Exanpl e Isommneeetea gitd tchdg:g:bé compoundscmpob&l 130tganate for 8

h S Une ~af anple 37 to give 0.291
o B 5 2R PG Taatiked NG By € A T D per azino 11 -

V\D 96/ 15128 C, 56 46; H, 6. 54, N; 18.44. PCT/ US95/ 14700

- 68- Fo umi” oRy/ as% no - YT i gof 2 :iNd]mO_%n din-7-yl}-3- i sopropy! - ca1. qm

ur ea, VB (B8 207807 I\/EO—VCI—TSCN 0. 1% Ac Merr] +H—

94-98[err]C. Anal ysis, cal cul ated for - Y
Clerr]Herr]Nerr]C[err] Qerr]mepMEeBu] O 0.10. 5 Et OAC:

;’kjgry ‘P—An‘rflsnggéi— r& g-gléhﬂbrop%em?l)-z (@-— ?g-plcollne)- S Hl err] O

propylam1no)—pyr1do[2 3-d]lpyrimidine . . . :
- The title. compound was prepared as descrlbed above
in Example 20 starting from 2.0 g of 2,7-diamino-6-
(2,6~ d1chlorophenyl)-pyr1do[2 3- d]pyrlmidlne from
20 Example 1 and 15 mL of 1- (3—am1nopropyl)-2-plcollne to
give the title compound.

- EXAMPLE - 32 .
1- tert-Butyl =3={ 6 (2, G-dichlorophenyl)-z [3—-(2-methyl—
25 piperidin-1 -yl)—propylam:.no]-pyrldo[Z 3~ d]pyr1m1d1n-7-

zl}-urea _ :
According to Example 21, 1.54 g of 7 am1no-6-(2 6~

dichlorophenyl)-2-(3-( 2-p3.co_l:|.ne) -propylamino )=
pyrido[Z,B-d]pyrimidin‘e from Example 31 was reacted
30 with 0.377 g of t-butyl isocyanate to gfive the title
compound. ' '
Analysis calculated for C,;H35C1,N50;:
c, 59.56; H, 6.48; N, 18.01.
Found: C, 59.71; H, 6.53; N, 17.62.
35



Found: C, 55.14; H 6.19; N,.20.03; d, 13.17; Herr] O

2.14. 10 WO 96/15128 EXAMPLE 39 PCT/US95/147
1- Benzyl - 3-{6- (2, 6-di chl orophenyl ) -2-[ 3- (4- et hyl -
pi perazin-1-yl)-propyl am no] - pyrido[ 2, 3-d]pyrim din- 7-yl}-urea 15

6- (2, 6-D chl orophenyl)-Nerr]-[3-(4- nethy% pi per azi n-
1-yl)-propyl]-pyrido[2,3-d] pyrimdine-2, glanlne (1.08 g) from
Exanpl e 36 was reacted with 0.298 g Ofyxamp1, ?enzyl i socyanat e accordi ng
to the general procedure of XAV %7 o give 0.822 g of

1- benzyl - 3-{6- 6=12, & - (@1 (Wemephydiper azi n- 1-yl ) -

Régﬁykigkﬂfl gb%géih%lﬁ—dLgﬁﬁhﬂh@yﬁaﬁ g@5§&§§dc1§SN5dggxylmﬂaﬁi%so
Anal ysi s calculatedixgﬁoﬁFBgrFh#ePFPﬂFQPFFCPFéFFFQP 716-0 g of

TEeBL]CISrr]O.207Eﬂhamﬁhgh6235,6-d1hhabrbph@nyg9r®&riﬁo[5,68ﬁ&§, 19-g3g3C|,
s 38 [ . NI 93 wF 1l 9. 095]
N 18 870 O Egrég%dlne &%oh E&a%p%% ﬁ[gFF]5F%§€%§ w1ﬂ§3f% ﬂi ofH

EXAMPLE 40 1- (4taminpbusylié-@2metiydrpdperaciyie) t2- gived tinet hiltle

pi perazin-1-yl )} gggﬁb@ﬁino]-pyrido[2,3-d]pyrinidin- 7-yl)-urea
6-(2,6-D chloroph nyl)-N err]-[3-(4-nethyl -pi perazin- 35
1-yl)-propyl]-pyrido[2, 3-d] pyri mdi ne-2, 7-di am ne (1.0 g) from

Exanpl e186 was reacted with 0.186 g CEXAMPLE 34 WO 96/15128
PCT/ US95/ 14700
i socyanat e acce Rg—o—t-He—geHe -
product was pupnpeedzbn-éhyémabuuyaamyno]—gyrldndZQBydﬂpytumadlhﬁaﬁlethyl

icgf?;F go{glygig:grcgloro heny Ié 2-[3-(4-nethyl - '

pi perazin-1-yl)- prob?PQﬁﬁh@F 59r Egapple- aﬂpyﬂhﬁﬁdghof 7-amino-gr} - ur ea,

ESVE (29680 Me@pl EHdEMhToPopleA¢Di)-2- (4~ (4-methylpiperazine) -
butylamino)-pyrido[2, 3-d]pyrimidine from above in
Example 33 was reacted with 0.253 g of t-butyl
isocyanate to give the title compound.
ESMS m/z (relative intensity) 559 (M*, 100)

20 Analysis calculated for Cy,4H34C1,Ng0y°0.6 H,y0:
C, 56.86; H, 6.57; N, 19.65.

Found: C, 56.87; H, 6.31; N, 19.57.

EXAMPLE 35

25 6- (2, 6-Dichlorophenyl) -N'- (5, 6~dihydro-4H~[1, 3]oxazin~-
2-yl) -N?-[3- {4-methyl-piperazin-1-yl) -propyll}-
pyrido(2,3-dipyrimidine-2, 7-diamine

To a solution of 1.0 g of 6-{2, 6-dichlorophenyl)-

N2-[3- (4-methyl-piperazin-1-yl}-propyl{2, 3-d]-

30 pyrimidine-2, 7-diamine from Example 36 in 10 mL of
dimethylformamide was added sodium hydride (60% in oil,
0.094 g}, and the mixture was stirred for 1 hour at
ambient temperature. To the reaction mixture was added
0.268 g of 3-chloropropyl isocyanate, and the mixture

35 was stirred at ambient temperature for 18 hours. The
reaction mixture was diluted with water and extracted




I\/[err] + H = 529 (Base), 472, 446; np 104-108[err]C Anal ysi s
cal cul atwO%u8128  err] H err] N[ err]C[err]2gerr]1.00 H err PCKMS9S/14700 Theory:

C, 54.85; H 5.89; N, 20.47; d, 12.95; 10 Herr]O 3.29..
Found: . C, 55.08; H, 5.68; N, 20.33 c, 12.65; Herr]O
3. 60. _66EXANPLE 41 15 - 1-[6-(2,

6- Di chl orophenyl )-2-[ 3- (4 met hyI pi.perazin-

(1 e g%ﬂ&g‘ "U?%fﬂi’yéﬂ?ﬂ Zads APyl ﬂ%ﬁ% "eda¥lded organic layers

6- Di chl or ofPERydy1ee (MIR0metfhdtenash aPE}Ch -evaporatedy| )TRe opyl ] - pyri do] 2,
3-d] pyri m@rwepr?o&u@ﬁnwws Purifidd. @agéefwr&ﬁﬂiml e 36 was reacted with- -
4- et hoxyp en |soc % 0, 334 ac OI‘PI ng }1 h l/general
procedur e Jvréglw etate methano

1-{65 (2, 6- tir:oéttlmybq;nmrgll 9892:103 .‘(4v/m/hh)yltcp)|qnavazth\e leitle
yl)- propyl yEPt?lcﬁ)yrldo[z3d]pyr|md|n7y|} 3-(4- 25

nmet hoxy- phen urea, ESMsS (20/80 MeOH CH err] Cl\/l + 0.1% “AcOH) :
Merr] + HESM$gB/z niremtivecisiensitty) 529.4° @al Q) cal cul'ated for
C[err]H[err]N[err]CI[err]qerr]o 40 Herr]Jerr]0.10 Et OAc:

Theory: C, 57.74; H 5.54; N, 18.32: CI 11.59; 30 Herr]O -
1.18. Found: C, 58.04; EXAMPLEI 36y 18 15 O, 11.25:

E[C'?'I/({J ]S905/ JNZE’gB (4—methy1-‘ﬂi’;&&/aﬁl@& yl)-propyl] -6~ '70

EXAMPLE 4'17l27 6-dichl B sr9lpyxri ®Zhy! - pi per azi n-
1-yl)- pro@__{_m]_Mrldo[ZSd]pyrlmdln7y|} 3- '
( 3- net hoxy- pheny -

6- (2, 6-D chl orophenﬂf [err]-[ 3- ](%nln? (2 %dlchlorophenyl)

1-yl) - pr o B¥YigRy Sm!%ﬂrwimﬁ di el 29)7 %wcamﬁfeample 1,(1.0 g) from
Exargl e 36su@§azﬁwca@fhvum%)3,3ﬂa:m01 (3- amJ.n menyl i socyanat e

ding to d 2 37t 0.920 g of
1706 (2, andeioheifine sl 3745 hoaten 0 pmrerimrdlyr) O O 0 °

150°C for 24 hours. After cooling, the residue was N
dissolved in water. The aqueous solution was made
alkaline with a solution of saturated sodium ,

20 bicarbonate and extracted with dichloromethane several
times. The dicliloromethane layers were combined, dried
over magnesium sulfate,  and concentrated in vacuo. The
residue was recrystallized from ethyl acetate to give
2.0 g of 6-(2,6-dichlorophenyl)-N2-[3-(4-methyl- '

25 piperazin-~1-yl)-propyl]-pyrido[2,3-d]pyrimidine-2, 7~
diamine, CIMS (1% NH; in CHy): 474 = M* + C,H;, 446 =

- Mt + H (Base); mp 208-211°C.
Analysis calculated for C;;H;sN,Cl;°0.25 HZO
Theory: C, 55.94; H, 5.70; N, 21.75.
30 ~ Found: - C, 55.85; H, 5.55; N, 21.65.

_ EX.AMPLE 37 _
1- Cyclohexyl -3~ {6-(2 6-dichlorophenyl)-2-{3- (4-methyl-
piperazin-l1l-vl) propylam:.no] pyrldo[z 3~-d]lpyrimidin~-7-

35 yl}-urea




propyl am no] - pyri do[ 2, 3-d] pyri m di n-7-yl ] - 3-(3-nmet hoxy-

phenyl) - ur eawé:68vi518€20/ 80 MeOH CH3CN + 0. 1% AcOH) : M er PETAISIS/HATEOS ;

np 87.5-92.5[err]C. Anal ysi s cal cul ated for i
CerrJHerr]Nerr]Cf[err]dJerr]0.50 Herr]O 15 Theory: C, 57.62; H -

5.50; N, 18.54; d, 11.73; Herr]O 1.49. Found:

C, 57.93; H 5.62; N, 18.47: Cl, 11.66; ~67- Herr]O 1.10.

20

. . EXA 3 .
1-{6- (2, 6- Di chl or opf&nft fpiﬁt%%-%ﬁ’yﬁ%{pﬁ‘%%%wh“ﬂ) ~N2- [3-14-
1-yl) - propyl anmmby[lyplqb@[z@,zi&—d]-mml-mmpym’yy)r-ﬁom 3-d]pyrimidine-
(2-met hoxy- phepyl, )_
6- (2, 6-Di chl orgﬁhen I err]] @’&fron“l;bﬁ 0;;geqer3a62| n- % (15 mL) was
1-yl)-propyl]-p leesﬂ@pw@ e hydride susgeRpion om
rocording 1o the oonsly Mrtdridtisring for s o
of 1-{6-(2,6- Toot temg PR S Snh )e-%‘-l["s’*l(eﬂtn@?fﬂ%l’% in-1-yl)- 30
propyl am noj - pysodyadaed]{@yliomigdi mza'é)ald]dea- ( %nﬂhtﬂhx@(weactlon was
pheny!)-urea, EaBLLA0L R MGHCHoH] Dbyl LBAEEN). areer Merr) + H -

595; np 152. 5 sis T~ CHl cuI
d err] H err] N épprekfiaatedyve2d| hours, thﬁw@@rlvent @assgerpved . 5.42; N,

18.82; €9, 11.9h v3Buo. TR Yesid 7} § e, 11. 82.
W0 96] 15108 0. WNdesidue wa% Hassbived® nc_'}é} h§ﬁ5%%f7oot
-71- and this solution was waghed sevgral times, first with

1- (4- Brono- pheqgkpr3aht- EBed- di @Ialtquéamsb)luhb% of sodium chloride.

(4-methyl -pi pe _ﬁz' }-lyél LRt 3Ry Ff] {997 wth magnesium -

pyrimdin-7-yl
6- Di chl orophenys’u).fhll!:er ahd| &o@éemttlay:ledplipemun— Chromatography of

1- y'> pigpyll RYE Qeggdﬁedhﬁy%;ga%nge% le%ﬁme%‘ﬁgl aﬁeer’(]:ﬁ(tje %t@)afrqg‘

6 was react g i'socyana
accord| ng to tk8igshytamine (9:25doxdwdive effoXded Q 3P goofi ve 0.97 g of

1-(4-Bromo-  1-cyclohexyl-3-{6-{2, 6-dichlorophenyl)-2-{3~(4~-methyl-
piperazin-1l-yl)-propylaminolpyrido{2, 3-d}jpyrimidin}-7-
yl}-urea, ESMS (20/80 MeOH/CH4CN + 0.1% AcCOH):
20 M* + H = 571; mp 101-106.5°C.
Analysis calculated for C,gH3gNgC1,0-0.50 H,0:
Theory: C, 57.93; H, 6.42; N, 19.30; Cl, 12.21;
H,0, 1.55.
Found: C, 58.06; H, 6.32; N, 18.91; C1, 12.11;
25 H,0, 1.68.

EXAMPLE 38
1-{6-{2,6~-Dichlorophenvyl)-2-[3-{4-methyl-piperazin-
l-yl-propylamino]-pyrido{2, 3-dlpyrimidin-7-y1l}-

30 3-isopropyl-urea
6- (2, 6-Dichlorophenyl) -N?- [3- (4-methyl-piperazin-
1-yl)-propyl]-pyrido[2, 3-d]pyrimidine-2, 7-diamine
(1.09 g} from Example 36 was reacted with 0.19 g of
isopropyl isocyanate for 8 hours according to the
35 general procedure-of Example 37 to give 0.291 g of 1-
{6~ (2, 6~dichlorophenyl}-2-[3-(4-methyl-piperazin~1-yl-




10 phenyl)-3-{6- (2, 6-dichlorophenyl)-2-[3-(4-

nmet hyl pi PO 96154281 - y| ) - pr opyl am no] - pyri do[ 2, 3- PCT/US95/14700
dl pyrimdin-7-yl}-urea, ESM5 (20/80 MeOH/ CH err]CN + 0. 1% AcOH +.
DMSO): Merr] + H = 645; np 171-175[err]C - Anal ysi s cal cul ated for:

Cerr]Herr]Nerr]C[err]OBr: 15 _%é1_eory: C, 52.19; H, 4.54; N, 17.39;
a, 11.00; - Br, 12. 4 Found: C, 51.93; H 4.71;
N, 17. 14,

EXAMPLE 45£;£’°p§’9?"§‘%n A-BRrdes [Zhgndﬂ?%? d?@ ~TRvdsar &P8B’ﬁé’ﬁ9’r1) 2. 3-

(-4- met hyl - prpésaMSn-(ESyfl') ZQVBQyMQQHﬁSI'I:;WH-dBE2%3Ade) M+

pyrim din-gsyl} pr q
(2,6-D chl oro hehy Rlerr 3 (4- et hyl - gl perazi n-

1-yl) - pr oppPp Wﬂﬁdﬁaﬂguéag]iﬁ EPKi GosksMeCla@i 8m7ﬁe520/0 10(1 0 g) from
Exanpl e 36gwascteacted with 0.344 g of. 4- : chl orophenyl isocyanate

5019 bRl 0CRS) oo o8 345°H L PSSR iRl 5 2 0 ©
net hyl - pi perazi n- 1- #,9, pZ o4l am no] - pyri do[.2, 3- -

d] pyri m di poa?al }Hugegngﬂ/S §75%§Q?gﬁw r@?[ ggr] Elf ;i% AcOH +

DVBO: Merr naI ysis cal cul at ed

for C[err]H[err]N[eHn?Cl?eH}O . Theory: - .C, 56.06; H, 4.87; N,
18.68; C, 17.73. 35 Found: C, 56 11; H, 5. 14 N, 18.47; Cd, 17.67.
WO 96/ 15128 ' PCT/ US95/ 14700

-72- : Em%gﬁ\hﬁE 46

1-{6-(2, 6- DerhnyaJﬁBel{lﬁl-)(EZGf:aicnlarbphbnyﬂ.mezalsn(4-methyl—
/1

1-yl) - prop AL olyl-urea 5
6-(2,6-Dic .lell]pyrlﬁualh

1-yl)- propltLb_y_EE_ﬁ_é[Z 3 d]pyrlmdl ne- 2, 7 d| am.ne -from - Exanpl e 36
AT bt T s
conpound. PY ne iamine
(1.08 g) from Example. 36 was reacted with 0.298 g of
benzyl isocyanate according. to the general -procedure of °
Example 37 to give 0.822 g of l-benzyl-3-{6-(2,6~ |
20 dichlorophenyl)-2~[3- (4-methyl-piperazin-1-yl)-
propylamino]-pyrido[2, 3-d]pyrimidin-7-yl}-urea, ESMS
(20/80 MeOH/CH,CN + 0.1% AcOH): M* + H = 579;
mp 144-148.5°C.
Analysis calculated for C29H32N8C120 0 10 Hzo 0.10 Et,0:

25 Theory: C, 59.98; H, 5.68; N, 19.03; Cl, 12.04;
Hzo, 00310
Found: C, 59.60; H, 5.63; N, 18.87; Cl, 12.25;
H,0, 0.49. |
30 " | EXAMPLE 40

l-Allyl -3-{6-(2, 6-dichlorophenyl) -2~ [3- (4-methyl-
p;gira21n-l—yl);propylamlno]-pyrldo[2,3-d]pyr1m1d1n-
7-yl}-urea = _
6-(2, 6-D1chlor0phenyl)-Nz—[3-(4—methyl—p1pera21n-
35 1-yl)-propyl) -pyridoi2, 3_d]pyrlmldlnef2.7_d1am1ne
(1.0 g) from Example 36 was reacted with 0.186 g of




10 ESMS (20/80 MeOH CH err]CN + 0.1% AcOH): Merr] + H =579:

Anal ysis camp@tsazB for CJerrJHerr]Nerr]CJ[err](Jerr]0.30 I—m’Pf%"f’@ 20
Et CAc: Theory: C, 59.40; H 5.72; N, 18.60; d, 11.77; '
Herr]O 0.90. 15 Found:  C, 59.69; H, 5.61; N, 18.41; CI, 11. 50;
Herr]O 1.31. _69- EXAMPLE 47

1-{6- (2, 6-Di chl orophenyl)-2-[ 3-(4- rrethyl pi perazi n- 20 1-yl)

- propyl am no ct

S R e

I-yI) propyl] B d] 13¢7]

tEﬁZ”S'eﬁef’g W«'Sfa&@%qﬁ A Oaffmtﬁéa B0 e2hy25 acetatd Wo igioey BE gtm@f)r ]gl ngt to
uting firs

with ethyl qﬁ@e‘t-’*a‘tfeﬁ'n@mﬁﬂ laﬂ%mp%}%@hwg@ (“g%“hﬁg"l 1) then

switchimg to qiﬂpdrﬁ}ﬁi—ﬂt—q]ﬁtWyﬂamnﬂdﬂylmr@{z 3-dig¥rinidinale 1.011

g of the title ,conpound .
di chl orophenylyslc} ’{F a( z?oﬁpeﬂa%zﬁr(cf{ CIN) + 0.1% ASOH) )

propyl am no] - pifr déf 2 529d](B{a)‘3|e0m d‘7a174yl|6}, 3podO#-108°C.  urea, ESMS
(20/ 80 NEO—I/CF%qr rgh.-N.d1.8+1.00 H,0601;, np
54.5-57. 5[ err Iysiy ket heoregt boMaCl, 2

PCT/ US95/ 1470Fheory: C, 54.85; H, 5.89; N, 20.47; Cl312.95; Anal ysi s

cal cul atged for Clerr] H@ I N8Leor ]Cl[err]Jerr]0.75 Herr]O Theory:
C, 58.58; H, 13 N : J I I Ty ] rr] O, 2. 20.
Found: : %qg' f% é%a(ﬂ ,N'112.03§,3’ 1 lz‘l-&§'

Herr] O 2.32 H,0, 3.60. EXAMPLE 48 1-{6-(2,

6- Di chl or ophenyl ) - 2-[ 3-(4- met hyl - pi perazi n-
1-yl)-propyl am no] - pyrido[ 2, 3-d rimdin-7-yl}-3-
yl') - propy 1-py [ 1 py I %1}

15 1-{6-(2, 6-Dichlorophenyl)~2~[3-{4-methyl-piperazin-
1-v1)-propylamino}-pyrido{2,3-dlpyrimidin-7-yl}-3-
(4-methoxy~-phenyl)-urea

6- (2, 6-Dichlorophenyl) -N?~[3- (4-methyl-piperazin-
1-yl)-propyl]-pyrido[2, 3-d]pyrimidine-2, 7-diamine

20 (1.0 g} from Example 36 was reacted with
4-methoxyphenyl isocyanate {(0.334 g) according to the
general procedure of Example 37 to give 1.16 g of
1-{6-{2, 6-dichlorophenyl)-2-[3- (4-methyl-piperazin-1-
y1l) -propylamino]}-pyrido[2, 3~-d}pyrimidin-7-y1l}-3-(4-

25 methoxy-phenyl)-urea, ESMS (20/80 MeOH/CH3;CM + 0.1%
AcOH): M' + H = 595; mp 93.5-100.5°C.

Analysis calculated for C,gH3,NgCl,0,°0.40 H,0:0.10

EtOAc: .
Theory: c, 57.74; H, 5.54; N, 18.32; Cl, 11.59;
30 . H,0, 1.18.

Found: c, 58.04; H, 5.51; N, 18.15; Cl, 11.25;
Hzo, 10380 .



10 (4-trifluoromethyl-phenyl)-urea

6- (2, 6- DWNOIASIBheny! ) - N[ err] -[ 3- (4- met hyl - pi per azi n- PCT/US95/14700
1-yl)-propyl]-pyrido [2,3-d]pyrimdine-2,7-diamne from Exanpl e 36
was reacted with trifluoro-p-tolyl | socyanate according to the
general procedure of 15 Exanpl e 379~ Chronatography, eluting first with
et hyl acet ate: net hyl -al cohol :triethylam ne (90:10:1) then

swi tching to ethyl acet ate: et han@xgmpgghzyiam ne_ _ (9 2:1) gave O. 8650
g of the titl nd 6- (2 :

trifluorongxnyl Y. (20 80 Me CH3CN + 0.1% AcOH) :
Merr] + g‘?t; B%?; §I¥S Anal ysis calculated for

d er B] H[ err] N eﬁr](el, [Geanhp@mp@FMrl]) eNée [BFéérpethyl-piperRedny: C,

i44(2)1 H ‘zfi)‘BrOHIlﬁd‘pygldogé %dj%?rlmldlne- 7~ dJ.aEu.n% 87 Herr]Q

E 9. 17 H[(é,,.p] @) frem Example ’36 was reacted w1t§x 0.334 EXRI‘?PLE 49 30
i {|6) (2, 6- D-melthosypheylyl- isb&y(ad fraet Iayﬂcomig.al‘gatbnthe generatl y
ro ¥ ri in urea
5 {5 B D peRieeh e Eabhpds’ o ey Dudlo o) o or 1- (6% (3R
1-yILp- pr op;ﬂll]chgpmppbpnyaJdpmlarerme@hyl?pdp@mensa yl)=(1.0 g) from
Exanpl e 36P%?>X' %gﬁh%@ rﬂy’rlidg [%5%-@\}831&1 i —‘?LW -Bsqglﬁx%%%@ccordl ng to

t he genera ure
PCT/ USO5/ 1#henyl) -urea, ESMS (20/80 MeOH/CH3CN + 0.137ACOH) : exarpl e &

to give 0.86 g Hf =1506; ( 68dI§hbgrgpbenyl)

2 15 e et L oM AP BYAs mo:  pncy corr o

0. 1%BACCH) TheMrer:r | CJ; E?‘G&}?H,nﬁ 3525900, erli8].64; €1, 11AM3;ysis cal cul ated

for C[err]H[err]N[eEF_‘]zgl gr Qerr]l 00 H[err]O ' Theory: C, 53.83;
H, 6.02; N, 20.93; ; % rho 3. 26
Found: Eousdi:ga; My §70?3,NH,2@ 25 8, 1§34ﬂ4 1,
HZO’ 1 10-
20 EXAMPLE 43

1-{6-(2, 6- chhlorophenyl) -2=-[3~ (4-methyl-p1perazm—
1-v1) propylam1no]-pyr1do[2,.3_ d]pyrz_.m_:.dz.n--?-yl} -3~
(2-me thoxy-phenyl ) -urea :
_ o= (2 6- chhlorophenyl)-Nz-[3—(4-methyl—p1peraz:.n—

25 1- yl)-propyl]-pyr1do[2 3- d]pyr1m1d1ne-2 7-diamine
(1.0 g) from Example 36 was reacted with 0.334 of
2-methoxyphenyl isocyanate according to the general
procedure of Example 37 to give 0.9232 g of 1-{6-(2,6-
d_ichlbropheny_l) =2=[3-( 4-methylrpiperazin-1-_-yl) -

30  propylamino]-pyrido[2,3-d]pyrimidin-7-yl}-3-(2-methoxy-
phenyl)~urea, ESMS (20/80 MeOH/CH;CN + 0.1% AcOH):
M* + H = 595; mp 152.5-154°C. o
Analysis calculated for C,gH3,NgCl,0,:
Theory: C, 58.49; H, 5.42; N, 18.82; Cl, 11.91.

35 Found: Cc, 58.42; H, 5.56; N, 18.59; Cl1l, 11.82.




Herr]O 3.28. 10 EXAMPLE 50

1-{6- (2, 6- D sppogrosnipenyl )-2- [ 3-(4-nethyl - pi per azi n- PCT/US95/14700
1-yl)-propyl am noj - pyr|d0[23d]pyr|md|n -yl }-

3- napht hal en-1 -yl -urea 15 6- (2, 6-D chl orophenyl)-Nerr]-[3-

(4- met hyl - pi perazi n- 1-yl)-propyl ]\ngri do[ 2, 3-d]pyrimdine-2,

7-di am ne (1.0 g) from Exanple 36 S reacted with 0.378 g of

1- napht hyl isocyanate according to thgxgﬁ%%ha 4 - procedure of Exanple
37. Chronatography, eluting first 20 i et hyl acet at e: net hyl

al cohol :triet hyll-a(rﬂ-@aromo-pheniﬂ()—iil.—()(&a(Zmdmhlmgigegpl)e-thy[&

acet at e: et hanol NWE 1)..0a v _  kitle
conmpound | - (6-\(;:15%‘{ ',.Wwﬁ& ﬁ&‘&l%_‘ ]% \ﬁ&&a&&h pyrldotﬁhf j

met hyl - pi per azipyrimidiny g lmines - pyri do[ 2, 3-d] - 25
pyrimdins7-yl}-3- ”@hﬁ“%—ﬁt& ])ﬂx‘dﬁ 51\@—([%0-/(31(3—met

0.1% AcCH):  Merr] }ﬁ[l&%a rggl_g(i err]C
Anal ysi s cal cullat¥ed 'TH)‘?"F@[ rH 3\4[3& IRy imidigendq o-diant ‘?r] O
Theory: C, 62128 d) frcib Eddmpld 136 Wids reacksd 30ith 0.44 g of

Herr]Q 0.29. 4~ bromophoe% Wﬁ%?tezsacéérdslr?&té\l tﬁeB g’e%legl 11.39;

Herr]O 0.51.
PCT/ US95/ 14700 procedure of Example 37 to give 0.97 .gxf 1-({4-Bromo-

EXAMPLE { 6- Qggw 13- 2 | - ]
1-yl)- prg%yl am no -pi/)r P((j-g[[e)g-@ ﬁﬂ(ﬁr&ﬂ é’[) 2(4[3@{41)/ pﬁiaﬁilraﬁlrga 5
6- (2, 6- Di chl or PRIz 133( “TREARY a}wg&la:aﬁldom

1-yl) - propyl | - pig a3t 3l priviens- Zskgli @ /80 MeOH/C @ g).1fy om

Exanple 36 in 6 Was.4 eact ed h % | um hydri de
suspensi on (1. (%1}2) eny ¥ %I . Ggédyﬁ'l?awgtl(—é% g) according to the
general proceddmaliy®is cadfcubesgul €27 .CogReeNgCltMBriszat i on of the chromato-

hed ;a5 0dUCtf th t . f3g) ]
Sorpaund (6" CLE ChrroF Rt 9 (G B BP9 .00 TE

I r]CN +

Found: C, 51.93; H, 4.71; N, 17.14; C1, 10.81;
Br, 12.18.

20 _ EXAMPLE 45
1-({4-Chloro-phenyl)-3-{6~ (2, 6-dichlorophenyl)-2-[3-
{d-methyl-piperazin-l-yl)-propylamino]-pyrido{2, 3-dl-
pyrimidin-7~yl}-urea

6-{2, 6-Dichlorophenyl) -N?- [ 3~ (4-methyl-piperazin-

25 1-yl)}-propyl]-pyrido{2,3-dlpyrimidine-2, 7-diamine
{1.0 g} from Example 36 was reacted with 0.344 g of 4-
chlorophenyl isocyanate according©to the general
procedure of Example 37 to give 0.8424 g of 1-(4-
Chloro-phenyl)-3-{6-(2, 6-dichlorophenyl)~2~-[3-(4-

30 methyl-piperazin-l-yl)-propylamino]-pyrido[2, 3-
dlpyrimidin-7-yl}-urea, ESMS (20/80 MeOH/CHZCN + 0.1%
AcOH + DMSO): MY + H = 601; mp 175.5-181°C.

Analysis calculated for C,gH,oNgCl30:
Theory: Cc, 56.06; H, 4.87; N, 18.68; Cl, 17.73.

35 Found: C, 56.11; H, 5.14; N, 18.47; Cl, 17.67.




met hyl - pi perazi n-1-yl)-propyl am no] - pyri do[ 2, 3-d] -
pyri m dwo 9%sids- 3- phenyl -urea, ESMS (20/ 80 MeOH CH[ er r ] Clycrnisesn47000. 1%

AcOH): Merr] + H = 565; Anal ysi s cal cul ated for
Cerr]JHerr]Nerr]C[err]Jerr]0.30 Herr]O 0. 20 - Et OAc: -
Theory: C, 58.78; H 5.51; N, 19.04; d, 12.05; H20,
0.92. 20 Found: C, 58.72; H, 3255 N, 18.84; d, 11.98;

Herr]O 1.01 . EXAVPLE 52

1-tert-Butyl - 3-{6- (2, 6-di chl or ofFAMPIE 2463 (4_nrethyl - 25
plpera2|n1}{ﬁkxepme@wchﬁam@bhmmwﬂq_BEIB-QKpNHHMyM1p;Qgra21n47 yl }-urea

6- (2, 6-DOL az_|

1-yl)- pro =t 59 o Te rJ'B'!J'%'rn%rg’]'}’lOg) from
Exanpl e 3é:mm§9£zizgasgm th 0. 22 g of 30 - tert- butyl isocyanate for 1.5
hourss aCCOfd'”%—HQ %@®1chlor l@LNpﬁTgequﬁﬁeﬁﬁgﬁxﬁﬁﬁbﬁaginto give 0.85
g of th |chlorophenyl)

c ert Byt yl - 3-
2- 3- (4- nérmlﬂ -mra@ﬂiﬂ P[p%lm pﬁoﬁ‘}Pé{ﬁlﬁ‘&}im&y %%
d] pyrim dERafpile} 3msreas Do tetVatildh ion 26Hge o] U~ tElA@l— 35 Merr] + H,
206- 100 crppeyahiee’dcdBiighis M 988 gtheal phoclhirt of
PCT/ US95/ Exapple 37 to give 0.9492 g of the title compound. = Analysis

' calgulate@gh§5 QbQ@@]ﬁk@myhygeﬁrLCb[gg é%th 6M§ilh§FLy87gC 57. 25 H,
EXAVPLE 53nalysis galgudafieshiferofaehyaNeClper P} 30( He@i £t By28ni no- butyl)

pyrido( 2, E&o@bpyr|n1d|ne 2, 7-di am ne _ A\nlxture of
2, 7-di am 6-(2, or ph y p rlnidine (40 9)
fron1Exan§ﬁ§ & sul an1 f@ %n ééﬂg (§B 8 %B nﬁnobutylanine
(205 nm) was H,0, 0.90.
15 Found: C, 59.69; H, 5. 61, N, 18 41,,Cl 11.50;
H,0, 1.31. :
EXAMPLE 47
1-{6~-(2, 6-Dichlorophenyl)-2-[3-(4-methyl-piperazin-

20 fyl)—propylamlno]-pyrldo[z 3- dlpyr1m1d1n-7—yl}-
3-octyl-urea : : -
6-(2, 6~ chhlorophenyl)-Ne-[3 (4-methyl-p1pera21n-
-yl)-propyl]-pyr1do[2 3-d]pyrimidine-2, 7~ dlamlne
(1.0 g) from Example 36 was reacted with 0.348 g of
25 octyl isoéyahate.according_to the general procedure of
Example 21. Chromatography, eluting first with ethyl.
acetate:methyl alcohol:triethYlamine (80:10:1) then
switching to ethyl acetate:ethanol:triethylamine
(9:2:1) gave 1.011 g of the title compound 1-{6-(2,6-
30 = dichlorophenyl)-2-[3-(4-methyl-piperazin-1-yl)-
propylamino] -pyrido[2,3-d]-pyrimidin-7-yl}-3-octyl- .
urea, ESMS (20/80 MeOH/CH3CN + 0.1% AcOH) Mt + H =
601; mp 54.5-57.5°C. -




heated to approximately 150[err]C for 28 hours. The reaction
tenperature wWosm8 ed to 50[err] C, and excess PCT/US95/14700
di et hyl am nobut yl am ne was renoved in vacuo. After cooling to
25[err] C, the residue was suspended in wat er 15 The aqueous sol ution
was made al kaline with a solution sat urated sodi um bi carbonate
and extracted with di chl or oret hane geveral tinmes. The

di chl or onet han ahjf% is I@é/ x?]l.%écf f&ugi %N%@f@,cb s-pélfi_r?e times, first

with as ed SO on” of arponat e n a 20
saturated sol utTheoxy: socﬁurﬁ&:«fﬁﬂy iR, 7dk3edNovE®.22; CLl, nhhn@3tum sul fate
and- concentrated in vacuq{ ThQ resi due was washed repeatedly with

di et hyl ether and [0 st allized fro et The
recrystal i zed ¥WRAct vva%f fgth Burf 14 nlzgfﬂgm élgv f1%ss;
chronmat og aphy, el uting fHGst 2M3I2h et hyl acet at e: net hyl

al cohol :triethylamne (85:14:1) foll owed by ethyl acet at e: et hyl
al cohol :triethylamne (9:2:1) to afford 36.2 g of the title conpound
6- (2, 6-di chl orophenyl)-Nerr]- EXAMPLE 48

4- di et hyl
gl%lNg |¥ gnm?qbwydé -0 APl

(Base), 417, 4dzylarpropylaminglapseride b tdlpyrimidin-7-y1}-3=
Qerr]Hrr]N er4tGH{ Frudromethyl-pH@of Yy ~uréa 58.20; H, 6.05; N, 19.39;

c, 16. 36. T d, 16 55. 35
VIO 96/ 15128 %062, 6-DienTirophenyl <12 (3% (4BietliglsB iparas it
-77- 1- yl}—propyl}-pyrido[E)G*Mﬂ.ﬁ[ﬁnnldlne-z,l?{cﬁmne from

6- Di chl or ophen )
-pyrido[ 2, 3-d] 3%# :%7%4% %g'#%nd IWlt‘F}éatlbﬁYAmr}? tor]'oYa sol'ution of
6- (2, 6- di chl ora;ammr;aw acrqoz(dn-ng o then@emaknpmmLﬂme -@frido |2,
3-d] pyr iy§ di ne-ganfsill 3% N€ chromat iéaf? £55301 th 5 )
was addeggo equi val erﬁon(l)%‘ ¢ %sooﬁ Ei@isus enis}llon (% 93 0).
After stwnngﬁ%r%@% me %, one
equi val ent of m%hlﬁwmﬂ%hcetaﬁ&%@lyﬁﬁlw the
reacti on was noyj tor in c mat ogr a
appr oxi mat el y 2 e) ga}/ve 0. 8656 é tr&fe co Sy - lAI 2 6-
dichlorophenyl)~2~-[3~-{4-methyl-piperazin-1-yl)-
20 propylamino]-pyrido{2, 3-d}pyrimidin-7-y1}-3-(4-
trifluoromethyl-phenyl)~-urea, ESMS (20/80 MeOH/CHCN +
0.1% AcOH): M' + H = 633; mp 145:.5-151°C.
Analysis calculated for C,gH,gNgCl;F30-0.50 HyO:
Theory: C, 54.21; H, 4.71; N, 17.44; Cl, 11.04;
25 F, 8.87; H,0, 1.40.
Found: C, 54.39; H, 4.59; N, 17.28; C1, 11.10;
F, 9.17; H,0, l.61.

EXAMPLE 49

30 1-{6-(2, 6-Dichlorophenyl)-2~[3~-{4-methyl-piperazin-
1-yl)-propylamino}-pyrido(2,3-dlpyrimidin-7-y1}-
3-ethyl-urea

6- (2, 6-Dichlorophenyl)~N2-[3~ (4-methyl-piperazin-

l-yl)-propyll-pyrido[2,3-d]pyrimidine-2,7-diamine

35 (1.0 g) from Example 36 was reacted with 0.159 g of
ethyl isocyanate according to the general procedure of




24 hours, the solvent was renoved in vacuo. The resi due was

di ssol vagloperisagdyl acetate, and this sol uti on was perusysiameer al
times, first with water and 15 then a saturated solution of sodium.
chloride. The ethyl acetate |ayer was dried with nmagnesi umsulfate
and concentrated in vacuo. Chronmatography of the resi due over silica
gel using ethyl acetate: nethanol: =74~ triethylanine (90:10:1) foll owed
by ethyl acetate: .20 et hanal [ yl e a 461 g of the
title con%ﬁi?ﬂl? [:% (b? 8—13'%& grﬁo Qﬁi/q {%m(& -dich orh \ﬁeny%

~di et hyl am2+d-3utdytm@tihyd. pmcz[m—a ropdilamind]-pyrido-

(Bhoe) . 432737 5?%#%3-’”& LITEEN ie/"'Af‘@*)@a 7 R

[ er r | H eMEOH/EH:CR fePr L& AcOHD : 25ME €rH]® 517; mp 8Re8PYC. C, 60.38; H,

5 76 N, , 0. 81. Found:
& N, Whaiesd ca].l%uﬁ.iﬁ:ed g7 CaallsaNaClo0Me00] ol 8L, - fopndr

EXAIVPLE sFheory: ' 1Ge 5@2 éJDHahlﬁoP@phéth)O -83G4 Gire 12 no-

but yl am no) - pyrldo[aéos dlpgrimdin-7-yl] -3-ethyl-urea . 6- (2,

6- Di chl or 1) - N£rr, { 5.

pyrido[ 2, %%E$%§r|n1 Zgé'dh§n1ng 5%@ 3@ %ﬁém 13. %é%anple 53 in DWF
(75 nL) was reactedH@Dth3GGﬁbsod|un1 .. W 96/15128

PCR/gUS95/ 14700 o =T8 hydri de -
suspension (0.461 g) and ethyl |soc anate - ~ (0.820 g) according to
the general procedure of = - : EXRMRHE 5@4 Chronatography with ethyl
acet at e: etthgme! (2, 6~ chhlo ophleiyi19 FH2RE 42k DiberAamf the title ‘

conmpound - — a1 ChI. n m no- but yl -
©am no) - py A& ek R ‘ == - ESVS (20/ 80
NbCH/CH[eﬁﬁh@phth&lﬁ%nAegmfurdﬂeﬂr] + H= 504 PR (Base), . 433. 10

EXAMPLE 56 ¢ (2, 5-Dichd oFognehy) onRe sl )(4 meﬂ;ﬁy‘i S&B&i%ﬂo‘
1-yl)-propyl]l-pyrido[2, 3- d]pyrlmldlne-z 7-diamine:
(1.0 g) from Example 36 was reacted with 0.378 g of
1-naphthyl isocyanate -according to the general
procedure of Example_37.--Chromatography,-eluting first

20 with ethyl acetate:methyl alcohol:triethylamine

(90:10:1) then switching to ethyl o
acetéte:ethanol:triethylamine (9:2:1) gave 0.97 g of
the title compound 1-{6~(2, 6~dichlorophenyl)-2-{3-(4-
methyl-piperazin-1-yl)-propylamino]-pyrido[2,3-d}-

25 .  pyrimidin-7-yl}-3-naphthalen-1l-yl-urea, ESMS (20/80
MeOH/CH,CN + 0.1% AcOH): M' + H = 615 (Base), 446;
mp 186.5-189°C. |
Analysis calculated for C32H32N8C120 0. 10 HZO'

Theory: C, 62.26; H, 5.26; N, 18.15; C1, 11.49;
30 : ~ Hy0, .0.29. o S _
| Found:  C, 62.25; H, 5.26; N, 18 38 cl, 11.39;

H,0, 0.51.




but yl am no) - pyrido[ 2, 3-d] pyri mdin-7-yl] -3-ethyl-urea,

hydr ochl or i dWOs%/15128 To a solution of PCT/US95/14700
1-[6-(2, 6-di chl orophenyl)-2-(4- 15
di et hyl am no- butyl am no) - pyrido[ 2, 3-d] pyrimdin-7-yl]- 3-ethyl-urea

(3.253 g) from Exanple 55 in water -75{250 ) was added one

equi val ent of 1N hydrochloric acid5(6.44 m.). The sol ution was
stirred at room t enperature rp ol i d-was dissol ved,
filtered, 20 and frozen. yoghlllzatlon gave 3.63 g the

hydr ochl ori ¢ aﬂ.ﬂ&ﬂw&t@m&bmperazm‘
(4-di et hyl am n@=4§
yl]-3-ethyl -urg : 37 8T 0

504; np dec >54 Anal ysi s cal cul ated for
C[err]H[Brr]N[err]CB%&Q;BGDQchlér&@heHQEBeN?}232@4#ﬁethyiﬁp1perazlﬁheory

C 49.34; H 6,3 a

6. 67 H[err]C)169%éhbr$8yz§kg§%h§6%b 3¢ glgér%Tldhneezzz dﬁami€e75[62{%err]
18. 70; (13.0 g) from| Bxaiple. 86; is[ BMF] O166.8B) ®es reacted
EXAMPLE 57 w1th166¥CBSE§iﬁﬁ| hﬁdﬁ:@dé%u@p@hﬁ%ﬁr ?@h%yb)) anl pilediAy! -

am no- butyl am no) - pyr rimdin-7- R
6- (2, 6- Di chl or bBACHFAFER] 48r$7 (g dPEFﬁyﬂaﬁﬂnb‘Ob %19| yensyal procedure

pyrido[ 203-d] p&flﬂkdmpﬂae%ﬂ dRaBketh11928} ibh0BE the chiwaagbe 53 in DVF

éé?lEgg5fﬁz768acgsge&”prog %Sggbﬂnéthyl acetatgmgagé%g$2§8 of ﬁ?&ride

suspensi on (0 DoR1lg) campbound| dhékyl( 2| éodyahdorophenyl) £2-289 (dy accordi ng

compound,  ESv o< Y8RP R Rty ERPP R LS| SoYE T gdfgihﬁ ' Sss,

433. 5 ArBYGERE éarZuYéiea'Pbﬁnﬁ-eBFfﬂf cEBUN[ 4207 8D MePHCHEN 0F 10
Herr]Qs 0.Toeneon) : Gt 60.92% ;g 6.69; N, 17.50; d, 12.65;
E[Zgrr]oo400 % Analysis cafculateg for ZZBH;E,'N 81?8 0'\5011{ 102% 2.7
EtOAc:
Theory: C, 58.78; H, 5.51; N, 19.04; Cl, 12.05;
H,0, 0.92.
20 Found: Cc, 58.72; H, 5.55; N, 18.84; Cc1, 11.98;
H,0, 1.01.
EXAMPLE 52
i-tert-Butyl-3-{6-{2, 6-dichlorophenyl)-2-[3-(4-methyl-
25 piperazin~l-yl)}-propylamino]-pyrido{2, 3-dlpyrimidin-
7-yl}-urea

6~ (2, 6-Dichlorophenyl) ~N2-[3- {4-methyl-piperazin-

1-yl1)-propyl]l-pyridol2, 3-dlpyrimidine-2, 7-diamine
(1.0 g} from Example 36 was reacted with 0.22 g of

30 tert-butyl isocyanate for 1.5 hours according to the
general procedure of Example 21 to give 0.85 g of the
title compound l-tert-Butyl-3-{6-{2,6-dichlorophenyl)-
2-[3-(4-methyl-piperazin-1-yl)-propylamino]-pyrido[2, 3-
dlpyrimidin-7-yl}-urea, CIMS (1% NH3; in CHy): 545 =

35 M* + H, 544 = M*, 446, 84 (Base); mp dec. 97.5°C melts
106-109°C.



EXAMPLE 58 - 6- (2, 6-Di chl orophenyl )-N err]-(3-norphol i h-4-y| -propyl) -

pyri do[ wG9eiis1g8 i m di ne- 2, 7- di am ne A m xt ur ePCENUSIS/14700

2, 7-di am no- 6- (2, 6-di chl orophenyl)- 15  pyrido[ 2, 3-dl pyrimdine (4.00 Q)
from Exanple 1, sul fam.c acid (2.53 g) and am nopropyl nor pholine -
(30 nL) was reacted as in Exanple 53 6'—”- this I nstance, the crude
resi due was washed with hot ethyl acetate foll owed by diethyl ether
to afford h c upd

6- (2, 6- di Bl gi’og’h caﬁ)%%[a G %(’? CheugiNR8!

mor phol | nTRePrysr o) SdyRiSdofH2, $-@Bsy Mm@ -R-2, 7- di ani ne, CI M
(1% NH[ er ouna :CH ei,] )56.44% ®,Mee31; w, CmrB]oH[err] 433 = Merr] +
H (Base), 346, 332; np 224-230. 5[err]C Anal ysi s cal cul ated for
C[err]H[err]N[err]Ci[err]O 25 Theory: C, 55.43; H, 5.12; N, 19.309.
Fourgd: C, 55.12; H 5. 12 N, EXAMHLE 53

EXAI\/PLE 59 . : 3329 EﬂBhS@E )-DZ (3-norpholin- 30
4-yl - et oy trot- . ~ To a

sol ution m@@m@m&mm@m

ror phol i n- 4- y1 aPkiaturedyi 90B2ddathinyen (@ ?”-éﬁ’ckloro henydyani ne (1.0 g)

from Exanple 58 in one equai va ent of 60%
sodi um hyWrd-éiosf@sﬁéﬁs]M|¥1% ine ((dogg)g)fromﬁw i g lifam

apmooEI mata@diy Y 2isQur ge)t and dlet&@Q@dlﬁilemeOWQ%qu&akﬁ@ of
tert-buty
PCT/ US95/ i\%d to approx:.majte]ly 150°C for 28 hours. “30- The |socyanati

(0. 230 g) neastddde dempedattieer wast ilowerssl to 50°yorindoresxtess t hin | ayer
chr omat Og@%'fhylaﬁflb%&tylﬁnén%oWa%ﬁ'r‘&lo‘#e\'i 4 Wi t he alvent was

renoved e was partltloned betweén ethyl 5

acetate af@MENG to B Caglbsusesdptie Was wudmended in wad@dral tines with
ety acetmgfee aqm@u%t fsxdlu%ci@tnams made allac\aqrﬁze/veﬁetm%mydl%lowl ed with

rgngﬁgunlﬁyl uratéa sodium ngy% %Eéﬁkfgu{ Qﬁ%%géted wi %patography of the -
: - dichloromethane several times. The dichloromethane
layers were combined, washed.severai;times,_first with
a saturated solution of sodium'bicarbonate then a
20 saturated solution of sodium chloride, dried over
magnesium sulfate and concentrated in vacuo. The
residue was washed repeatedly with diethyl ether and
then crystalllzed from ethyl acetate. 'The
recrystalllzed product was further purified by column
25 .chromatography,_elutlng first with ethyl acetate: methyl
alcohol:triethylamine (85:14:1) followed by ethyl
acetate:ethyl alcohol:triethylamine (9:2:1) to afford
36.2 g of the title compound 6-(2,6-dichlorophenyl)-N?-
(4-diethylamino-butyl)-pyrido([2,3-d]pyrimidine~2, 7-
30  diamine, CIMS (1% N3 in CHy): 461 = M* + C,H;, 433 =
MY + H (Base), 417, 403, 360.
Analysis calculated for CpiH,eNgCls: _
" Theory: C, 58.20; H, 6.05; N, 19.39; Cl, 16.36.
Found: c, 58.11; H, 6.21; N, 19.09; Cl, 16.55.
35 '



on silica gel using ethyl acetate followed by ethyl 10

acet at e: et havobB6nset hyl amine (18:2:1) gave 0.98 g of PEI/USHE/14700
conmpound | -tert-butyl-3-[6-(2, 6- di chl orophenyl ) - 2-

(3-nor phol i n-4-yl - propyl am no) - pyrido[ 2, 3-d] pyri mdin-7-yl]-urea,
CIMS (1% NH err] in CH err]): 53%7- Merr] + H 531 - Merr], 433,
84 (Base); 15 np 236-240[err] C Anal ysi s cal cul ated for

Cerr]Herr]Nerr]Cf[err]Jerr] O. 25 ~Theory: C, 56.32; H
6.00; N, 17.68. Found; gg&t}%ﬂﬁ% 06; _N, 17 63. 20
EXAMPLE 60 6{2 26RDIrkH :;n‘~?«r. 2n¢frdhebhyland

2, 7-di am ne
suspension in
2, 6- dlbronnphenylad%?oﬁl . _
2, 4- di an§ nopyrdie thykahinerbokpl jepyrdido [Tha-dipyrinidine-2, 7wagaméhbuxed

| e P86 SBRROHESHPLE' ) B8 e (15VLF o8BS e o

6- (2, 6- d.brcnnﬁqumwalenph@ﬁy69%pgmdu@$2hsda}§9rsnsgenélen 18é§§nghe & NE
(1% NHZR £l £}E%lrrﬂ3& £4£5§}o§1ﬁ3€élbkﬁeh6hr 886rbBase), 394 =

Merr] + H, 393 =

cal cul at ed fortQﬂﬁﬁFTF¥E?r]Qﬁ%r?$€$Y%f?Tt ° pﬁLnYﬁe&FQCYanE%eSQ 52; H,
2.30; N017.73(03%75 g) FwasdaddedC afd. €he realdt2dn Waslmoflitored by WO
921}5128 thin layer chromatograp%&ANPﬁEtgf a£§§é§§§§ééi§00

6- (2, 6- Di br ont2 HHeoyts, Nehé 3sall eeny | was nvepovpd| jn vacuo. The

do[ 2, 3-d
gyzg g[dlbro]9¥é%f&9%”ﬁa§ &lgé@f%Q& 1?2e5h§} ac gbﬁ;ﬂ%ﬁ Eﬁdlamne (1.0 9

from Exsmbmbl@@ waa|waﬂhedageme¥@l4glgys,aﬁarst with water and
di et hyl pan nopropyh 8 884 BaPellicVBEibRa6ECHdo82im chlorifehouraeand wor ked
P as in Exanpethyf ;gegaterfayergwgs dried with magnesium sulfate
and concentrated in vacuo. Chromatography of the
residue over silica gel using ethyl acetate:methanol:
triethylamine {90:10:1) followed by ethyl acetate:

20 ethanol:triethylamine (9:2:1) gave 0.8461 g of the
title compound 1-[6-(2,6~-dichlorophenyl)~2-(4-
diethylamino-butylamino)-pyrido{2,3-d]lpyrimidin-7-yl}-
3-phenyl-urea, ESMS (20/80 MeOH/CH;CN + 0.1% AcOH):

M* + H = 552 (Base), 433; mp 81-87.5°C.

25 Analysis calculated for C,gH33N4C1,0°0.25 H,0:
Theory: c, 60.38; H, 5.70; N, 17.60; C1, 12.73;
H,0, 0.81.
Found: C, 60.24; H, 5.61; N, 17.42; Cl, 12.61;
H,0, 0.54.
30
EXAMPLE 55

1-[6- {2, 6~Dichlorophenyl)-2- (4~diethylamino-
butylamino)—pyrido[2,3-d]pyrimidin—7-yl]-3-ethyl-urea
6-(2,6-Dichloropheny1)-N2-(4-diethylamino—butyl)-
35 pyrido[2,3-dlpyrimidine-2,7-diamine (5.0 g} from
' Example 53 in DMF (75 mL) was reacted with 60% sodium




of the title compound 6-(2,6-di brono-phenyl)-Nerr]-[3- 10

di et hyl aW@86/8%18%y | ) - pyri do[ 2, 3- d] pyri mi di ne- 2, 7- dp@pmggmﬂdvs (1%
NH3 in CH4): 507 = Merr] + H 506 =Merr], 112 (Base); np

- 226-230[err] C. Anal ysi s cal cul at ed for Jerr]Herr]Nerr]Br[err]:
Theory: C, 47.26; H, 4.76; N, 16. 5§7815 Found: C, 47.61;, H 4.69,
N, 16.40. EXANPhE|62 -
1-tert - But Wyd3-lde 5? e% A nate
ani no- pr opyl a ) S?egi 5 g [Cﬁ)pyl‘l r#)d%]i‘g LitsQcys Gl 2
6- (2, 6- Di br&nt?zibn I%dmaiomomedu)re of pyri dof

: lL.e 6 S reacted
3-d] pyri m Gxample '&4d| amh&%m(aQ _ |sgfc Ath e aé’co%%:%tted ]tﬂa@ dioral

t - but yl
\glr E)Qegu(r)gfso% 18en! un’ﬁg 234) gﬁé’ecr‘lu@é e Sifd rbendd tier lcbmgxd)dmithl n 25
| ayeP chr o&Ht[@gr(apﬁydmhﬂoabphlenqaet-at-q4ehh@@ﬁ5,lamlno-bu}t$y et hyl am {]/ed
(9:2:1) foging%(;l RES ?rgth\fﬁ gPLC e i r30mato rap using a W 0ac
218 TP 1022 reverggr E st yriBigin-drat ] 535e5BvdnureRut i on of 0. 1%
trifluoroatetfc (20780 MgOHACHgENr +a0d1®. AGOH) & f I Mbroageti 54
aci d/ acet onfBasehe 383, to give 0.214 g of the title conpound, ESMS (20/80
MEOH CH err] CN + O. 1%ACO—|):' 606 = Merr] + H mp de_c. >45[ err] C :
Anal éSi s calculated for CJerr]Herr]Nerr]Br[err]JJerr]2.50

., 4.15; N, 10.77.
TFAL@rr]Herr] O . Theory: EXAMBE% % H 4. 15;

VO 96/15128
Found: ~ {.[g9 546 b& R18fophensdd) 23- (12
PCT/ US95/ 4/[ ( < phenyl) - 8 . dlethylamlnoaz

N |ne-
e rlmdl ne-'

= en [
g’ rd g%-%l%ﬁ%‘?re;hlomde Séhgédaas[,)| Legg;?bgd a)l;ove in Exarr}))/l §H6grr
usi ng 4.65 g of~2,%-% lpf{;ﬂﬁla)p%%n%b@e(%rﬁ dichlordphehpl ) <2MBa4 1% I[-I r]r]
in ]CEH[err]dlemﬂa}nM@*Edﬂﬂaﬁiﬂ&[%Ihdégf 3= ]emﬁlm elgr.} yl]qerr] Le
274 = Merfleehdl (BASE) (3 2/, g)Mtero Example 55 in water
(250 mL) was added one equivalent of 1N hydrochloric
acid (6.44 mL). The solution was stirred at room-
temperature until: the solid was dissolved, filtered,
20 and frozen. Lyophlllzatlon gave 3.63 g the
hydrochloric acid salt of 1-[6-(2, 6~ dlchlorophenyl) -2~
(4- d1ethylam1no—butylam1no)-pyrldo {2,3-d}pyrimidin-7-
yl]-3-ethyl-urea, ESMS (20/80° MeOH/CH3CN + 1% AcOH)
M' + H = 504; mp dec >50 C. : :
25 Analysis calculated for - C24H3;N;C150-1.10 HC1-2.20 H,O0:
Theory: C, 49.34; H, 6.30; N, 16.78; Clporayr 18.81;
Clronicr 6.67; H,0, 6.78.
Found: - C, 49.61; H, 6.21; N, 16.75; c1mal, 18.70;
ClIom_c, 6.68; H,0, 6.88.

‘30
_ EXAMPLE 57 |
- 1-Cyclohexyl-3-[6-(2, 6-dichlorophenyl)-2-(4-diethyl-
amino-bu_tYlarhino) —pyrido[2,3-d]pyrimidin-7-y1]-urea _
6-(2, 6-Dichlorophenyl) -N2- (4-diethylamino-butyl) -
35 pyrido[2,3-d]pyrimidine-2,7-diamine (1.0 g) from
Example 53 in DMF (15 mL) was reacted with 60% sodium




np >300[err]C. 10 Anal ysi s cal cul ated for CL3HONSF2: Theory:

C, 57.14; H 3NG9%6/1%428 25. 63. Found: C, 57.30; H, 3.52PCRUS¥14300
EXAMPLE 64 15 6- (2, 6- D net hoxy- phenyl ) - pyrido[ 2, 3-d] pyri m di ne-

2, 7-di am ne 6- (2, 6- D net hoxy- phenyl ) - pyri do[ 2, 3-d] pyri m di ne-
2, 7-di am ne was prepared as described above,jn Exanpl e 60
substituting 2, 6-di net hoxybenzyl acetonitri’l €20 for

2,6-dib h I fonitri j 3
rystal i 21 g tHOToE SR EgR [0 (Pad ) abR\EPc oheny Tiflopranate, ).
326 = Merr] + Q@234 @r raccouding Merthe \gen¢mabeprocedure 967 = Merr],
266 = Merr] - ; ﬂ%%@%&{_ﬁiixfe 0.927 g/oel é%f@ié%@%@éuﬁa,r ESMS
Cerr]Herr] N er(r e r}]leoé}? 5‘3‘{%%“2%5 )T:'\Ie(%é_,y:_'sg C, 2 824'33H, 5. 26;
N, 22.86. : - d X : 5’*@.9*{, | *22. S ' .
ExA!ng[EZfsgs " Andlyd s Gl UL A GRNESY | 3G NP LGOI BIRJED: et hyl ) - 30
ridof 2, 3- ri,m di ne- 2, 7- e uLe o
I[2)?/7-di am no- GP%IZE{,‘%Q-%%%I or%rpﬂé:(ﬁ{ﬁél;- H, 6'69‘.;)))?‘! dﬁ?rzgé' d{’fe)yri_%n‘é?ﬁe (4.0 9)
from Exanpl e 1, sulHaoy d.&82.d (2.53 g), and di et hyl am noet hyl am ne
(40 ) was heatigdydg. approxig@tply d50f egg) Gof of7 2y houfs. 1857,  The

excess di et hyl am noethyl ani’ne” was™ T enbved 1’n Vacuo: @ resulting

oi | was dissolved in dietHg0etthdd. WD 96/ 15128

PCT/ US95/11¢#700 ' - 83- dil ut ed

wi th hexane, and then filtered. The resultin solid was dissolved in
di chl or onet hane whi ch was washed EXBMPAEA P8 i mes with wat er, dried

wi th magnesi um s34 {Zt6:Dichloroptsh gonaedH rHned-phv Macup-yIFerdepl e was
5 crystallizaf {400 S W p At Aifhd S Ve I d Tt e
A mixture of 2,7-diamino-6-{2, 6~dichlorophenyl}-
15 pyrido(2,3-d}pyrimidine {(4.00 g} from Example 1,
sulfamic acid (2.53 g} and aminopropyimorpholine
(30 mL) was reacted as in Example 53. 1In this
instance, the crude residue was washed with hot ethyl
acetate followed by diethyl ether to afford 3.95 g of
20 the title compound 6-(2,6-dichlorophenyl}-N2- (3~
morpholin-4-yl-propyl)-pyrido(2,3-dipyrimidine-2, 7~
diamine, CIMS (1% NH; in CH,;): 461 = M* + C,Hg, 433 =
M* + H {Base), 346, 332; mp 224-230.5°C.
Analysis calculated for C,gH,,NgCl,0:
25 Theory: C, 55.43; H, 5.12; N, 19.39.
Found: C, 55.12; H, 5.12; N, 19.14.

EXAMPLE 59
l~-tert-Butyl-3-[6- (2, 6-dichlorophenyl)-2- {3-morpholin-
30 4-yl-propylamino) -pyrido[2, 3-dlpyrimidin-7-yvl]-urea
To a solution of 6-(2,6~dichlorophenyl)-N2-(3-
morpholin-4-yl~propyl)-pyrido{2, 3-d}pyrimidine~-2, 7~
diamine (1.0 g) from Example 58 in DMF (15 mL) was
added one equivalent of 60% sodium hydride suspension
35 {(0.92 g}. After stirring for approximately 1 hour at
room temperature, one equivalent of tert-butyl




conpound 6- (2, 6-di chl orophenyl)-Nerr]-(2-di ethylam no-
~ethyl) -woreedsiz8, 3-dl pyrimidine-2,7-dianmine, CIMS (1% PCI/USHS#i4700] in

CH err]): 433 = Merr] + (Jerr]Herr], 405 = Merr] + H 389 Merr]
- Et, 360; np 216-219.5[err]C. 10 Anal ysis cal cul ated for
Cerr]Herr]NerrJ]d[err]: Theory: C, 56.30; H 5.47; N, 20.73.
Found: C, 56.31; H, 5.39; N 20.48- '

- EXAMPLE 66 15 2, 6-di chl h |)-2-(2-diethyl-

ani no- et hﬁ%ﬁi@ﬂ%‘}ep;& %%FZQ ‘ﬂﬁjy?qlﬁi?‘éh nal?éyﬂ(}?éo %gg’glgn WSS e

6- (2d6 ?mbﬁbtopéé’nb?)’emi.nrl&yéﬁ chm:hat@graphyt hyAfter Ex. e 65 in DVE
0 anpl e in

Enl/(r)I m_g vv%gg%géﬁimég'i%;tﬁ %%g/gsog%ﬁ% é%lgex% %m% %%enm :)nr:: (0.099 g) and

t ert - but yinj €@eyanat Bhe re51du_¢maangytibmne@duetueemathglto t he general

progedur ezcetate afd 5&@@?' e tPﬂ&@Phﬂaz‘!"' %Qfﬁé&yl acet at e:

ethanol :triethyl] a 2:1 t he conpound
T rert: bupsTestl abipes. mm%%wﬁ {2 The Sthyl scetate
?Iloe/t Rlﬂ[ arrla)petshwéﬁm ﬁ@t)xb] Wiﬁﬂofﬂl\flé’dd}i’&ﬁ'm@m@siuml&ulfate, angea, CIMB
er =
94. 05 96. '% 4;?%9:&6&& ll’IA g ‘§7%T S @éf%’ﬁ?‘é?%ﬁa&&g ?f %l??l—f%ﬂ“]”ﬂferr] d [err] O
Theory: o sfkica;gel @simg eLhyd. acetate folFowed: by ethyk6.94; H 6.
N, 149. 22 ia%#rD 7
1- [% (2, Ga%)??:% %r%t ano trlzsh%}aer%n?aHBnO et X#&é 0.98 g of
ani no) - pyﬂ‘%lo'f?tked‘]:%‘?ﬁg‘i’%‘i‘@l -TeyEy u%Y%T:ny[G'Uf ab35 6- (2,
6-Di chl or@péielytophbsyl]~2-2( k@i helines oy ypropylamino) - .
rido[2,3-d i ang ne . WD 96/ 15128
Ilg)C/:T/ USE)S/HX%%@X énﬁ dfpyrim:.g.lz.n-r-nl—yl](-ure£¥ éfh%n (1§ Qi3 in Exanpl e 65
in DMF (1CHHL) VBR2 reed€t ad Hyi t5316e=0/w9d|43m, 84 (Bahyéqlrl de suspension (0.099
g)lgnd et&ylzgg%xéméte . L o
Analysis calculated for C25H31N-,01202 0. 25 EtOAc:
- Theory: C, 56.32; H, 6.00; N, 17.68.
Found: C, 56.48; H, 6.06; N, 17.63.

20 S EXAMPLE 60
6-({2, 6-D1bromo-phenyl)-pyr1do[2 3~ d]py:lmldlne-
2,7-diamine _ : :
To a solutlon of 0 23 g 60% sodlum hydrlde
suspension in 11.0 mL of 2-ethoxyethanol was added -
25 4.18 g of 2,6-dibromophenylacetonitrile and 2.00 g of
2,4-diaminopyrimidine-5~carboxaldehyde. The reaction
was refluxed for 4 hours,'cooled, and poured into ice
water. The residue was washed well with acetonitrile
then dlethyl ether to g1ve 3. 62 g of: 6-(2 6~dibromo-
30 phenyl)-pyrldo[z 3-d]pyrimidine~2,7-diamine, CIMS (1%
NH; in CH,): 422 = M* + C,Hs, 396 (Base), 394 = M* + H,
393 = M*; mp 284-289°C. . :
Analysis calculated for C;3HgNgBr,:
Theory: C, 39.52; H, 2.30; N, 17.73.
35 Found: C, 39.20; H, 2.27; N, 17.717.




(0.175 g) according to the general procedure of Exanpl e 54 to give

0.86 g of tRkeobéisies conrpound 5 1-[6-(2, 6- di chl or ophenyl ) PET/USIS/14700

(2-di et hyl am no-

et hyl am no) - pyri do[ 2, 3- d] pyr| m din-7-yl]-3-ethyl-urea, CIMS (1%

NH err] in CHerr]): 476 = Merr] + H, %gd_(Base)

?g.S-SQTﬁ[err]C Anal ysi s cal cul at for C[err]H[err]N[err]CI[err]O
eory C, 55.47;, H 5.71; Found: C, 55.18; H,

5.74: N, 20. 20. a6l o olE s

6-(2, 6-Di chl or@pt@nmmtmm}pmmhﬂﬁ%yuMmrmkmmno-mpyl)—

N err]-nethyl - - A m xture of
2, 7- di am no- 6%2 f‘{ﬂcﬁﬁ@ 2 7- 3:[3;1?3'.%%(2 3-d]pyrimdine (4.0 Q)
from Exanpl e 1, A ml!swlf%lrﬂ’f: 620 §odereponpleny N I -t ri met hyl - 1, 3-

pr opanedd am n ﬁm bpody 0, S[err C for
16 hour?thenep# err] for Iﬁgd%]%-?zs Alérh:[ﬁé ".¢ %)()oflrilg [the]
reaction m xt it samicigeid (0. a@ho anghe resi due was

_?_ﬁrt itioned bmmmmiﬁ@ropylamﬁo@h vgn Oi mBy bwasat eeactedi £6f or onet hane.
e aqueous ] L chko eygral 25
times. The di c ‘%%ﬁgreﬁ% )\I(Y?%%elgévg coﬁffr\%%@g% % Eg”&%? grgdygaﬁd
concentrated iof v@lwotlm ¢<l;&1>¢mltdvﬁs(2 6-dibromonpheryhprdt- Wt h et hyl
acet at gt handlsor ﬁﬁfﬂm P 3-Afpphfidbaelst b2 compound
t
Wiy it &Rl

6- (2, dlchlorop amno ro r]- 3
net hyl - pyri do J-ZanBlféﬂspﬁx 6. %}4 %3@/615'1%

EXCI\{\/;JEEES%%AJOOHZ (lBase), mp 226 ?{30 C. - 85-

Iert-But rophenyl) -2-[(3-dinethyl -
am no- propyl) %ﬁ%&ﬁ san‘\-"‘ﬁﬁ %@F?% €%"(§C2ﬂlg§ﬁﬁ # n- 7-yl}-urea y5
6- (2, 6- Di chl orTiperyi ) - Np,erﬂ,:_(e,_ i red hy6 anlinol6.53. propyl)

- N2- ety - pyrgdighd 2. 3- &b P47 Mg £l e, 2. 6o MM D6. 0.

EXAMPLE 62
1-tert-Butyl-3-[6- (2, 6-~dibromo-phenyl)~2-(3-diethyl-
amino-propylamino}-pyrido{2,3-d]lpyrimidin-7-yl]-urea

20 6~ (2, 6-Dibromo-phenyl) -N2- [3~diethylamino-propyl) -
pyrido[2,3-d]pyrimidine~-2, 7-diamine {0.34 g} from
Example 61 was reacted with 0.066 g of tert-butyl
isocyanate according to the general procedure of
Example 54. The crude residue was purified by thin

25 layer chromatography with ethyl acetate:ethanol:
triethylamine {9:2:1) followed by preparative HPLC
chromatography using a Vydac 218 TP 1022 reverse phase
column with a gradient elution of 0.1% trifluoroacetic
acid/water and 0.1% trifluoroacetic acid/acetonitrile

30 to give 0.214 g of the title compound, ESMS (20/80
MEOH/CH,CN + 0.1% AcOH): 606 = M* + H; mp dec. >45°C.
Analysis calculated for 025H53N7Br2b-2.50 TFA+H,0:
Theory: C, 39.58; H, 4.15; N, 10.77.

Found: C, 39.54; H, 3.82; N, 10.49.

35



(0.38 g) fromExanple 68 in DVF (7.0 nL) was reacted w th 60% sodi um

hydri de SV@p&ISIR®HN (0. 022 g) and tert- but yl i socyaPCEESS04TI3 ()
.according to the general 10 procedure of Exanple 54 to give 0.25 g of
the title conmpound 1-tert-butyl-3-{6-(2, 6-dichlorophenyl)-2-[(3- -

di met hyl am no- propyl ) - met hyl - am no] - géj:go[z 3-d] -
pyrimdin-7-yl}-urea, CII\/IS(l%Nl—Bln 504 = Merr] + H, 84

(Base); np dec 76[err]C then rrelt 7.5-91err] C Anaiysis -
cal cul ated for %[termg H[err]N[err] rrig_a rr]0.25 Herr] O Theory: °

C, 56.64; w-@. luprorphenyl) -p -djpsa@msimg-es 07: N, 18.94.
20 " EXAMPLE 70 -

gygl(?n ([1I|7nAr2n gﬁarﬁ (@'-spw Orré’[p'lﬁj?gr‘éh pyrl o soﬁd d]pyrimidine A nixture of

f2 7- cﬁE)a(tm n:Q-,GF%dﬁ-aﬁé&m&MaH prfepaded as( descrgiwedidbbv% dlmpyrim dine (3.0 g)
rom Exa m

N[ err]. et hy %1[ lr?er]60 %Héia“ G%t%% 2169&*‘-13’[5 REVAAGRYR (10.0 g) (4.

‘Med. Chem nl]tﬂlé-)e:SSEMS (1% NHERoin CHQbS)) 4hAs=rMatCgdk,f G028 hours

accordi ng tg t,.h@;a s, 274 gengr al }Pr(:%@éu e 2)f3 E_xaanI (-',25% i U‘IIF& i nst ance,

t he resi_d Was chronat ogr aphed usi'ng et hyl” acetate: 30

- et hanol : tri‘@kﬁﬁ%%e(QSl) to glve271gof t he . title conpound
2-({1B[7- amnmﬁ-:(é cﬁl@mmt@d)maﬁmd H : pyrido
[ 2, 3-d] pyri |n2yI §J,o] ré?% et hanol, CIMS (1%
NH[ err] in'@%" RADE qf%{ge 435 = ‘Merr] + H,
346 (Base) ;Fauynd201- 2(0‘4[ ér7r.]3(0, H 3 52 N&ADZ%IGEElZS .
PCT/ US95/ 14700 - 86- Anal ysi s
calcul ated for C[err]H[err]N[err] err ' Theory: C; 55.18; H,
5.56; N, 19.30. Found: MBL 164H 5.53; N, 19.09. 5

EXAN@—E 71 ¢-(2,6- Dlmethoxy-phenyl)-ledo[Z 3- dljyrlmldlne—
2,7-diamine
6-(2, 6-Dime1_:hoxy—phe_nyl) -pyrido [2, 3-d]pyrimidine-

2,7-diamine was prepared as described -above in
Example 60 substituting 2, 6-dimethoxybenzylacetonitrile

20 for 2,6—dibromophenyl_acetdnitrile,- '_r'_e-act-.:i_ng for 3 hours -
and crystallizing the Iproduct from ethyl alcohol, CIMS
(1% NH; in CHy): 326 = M* + C,H5, 298 = M* + H (Base),
297 = M*, 266 = M" - OMe; mp >300°C. _
‘Analysis calculated for C;5H;5N50,°0.50 H,0:

25 Theory: C, 58.82; H, 5.26; N, 22.86.
Found: C, 58.81; H,. 5.04; N, 22.54.

EXAMPLE 65
6- (2, 6-Dichlorophenyl) -N2- {2-diethylamino- ethyl)-
30 pyrido[2,3-d]pyrimidine-2, 7-diamine
A mixture of 2,7-diamino-6-(2,6-dichlorophenyl)-
pyrido([2,3-d]lpyrimidine (4.0 g) from Example 1,
sulfamic acid (2.53 g), and diethylaminoethylamine
(40 mL) was heated to approximately 150°C for 20 hours.
35 The excess diethylaminoethylamine was removed in vacuo.
The resulting oil was dissolved in'diethyl ether,




4- Am no- 2- phenyl am no- yri m di ne-5-carbonitrile A solrution of

aniline (3.31 rahydrofuran : (40.0 nm.) and CTUS9S/14700
di i sopropyl et hyl am ne (4.60 g) was added to a solution of

4- am no- 2- chl or opyri m di ne-5- 10 carbontrile (5.00 g) in
tetrahydrofuran (50.0 nmL). The reactiggn m xture was heated to
reflux. After 3 days, additional aniline (6.02 g) and

ﬂ' i sopr opyl et h%'Laimrwceid with (lfesﬁ?& HRP tﬁf&i@t Ctiiﬁéf&i r eagrid %%ﬂiﬁ%m
ours, e reacti on.pj x c rated i n vacuq, an

resi due was parti%q d"%tﬁeﬁf’tﬁéfﬁa cc\%tcii ropethane w rwasméa%l} I
?cgt atfa I ay]garI wass enes o ﬂme& wil i wather, d/xaitéu vhhﬁfl nddrieyadn téumaﬁbTh A
i berglass filter rse .the emul sion thal was present e
filtrate \ﬁé%d)\ﬁaoﬁ?e%" 1'-hg'lo P s Cé‘lfd‘iﬁ'ﬁochl oride, 20
dri ed with Smagnesinyatall¥istes furoh chigahtacetste to given tlezunitleéhe

resi due was wash [ | £_¢ 2.6 A0, ditle
conpound, CII\/B(%%K}%,@&@IWGG& l i}he 2.'% ?2 0{11% CY,([ierr err]
240 = Merr] + Ce&hPrayidodd 3-digwrinidine~2, 7 dia(ﬂBeTlsﬁa WMerr].
25 Anal ysi s mscgham)fou@fgearwmr@ ergds = Mt + glhew rgy.. C,
62.55; H 4.29; %3 6285H447N3318

n
EXAMPLE 72 30 A%%no3§0ph§'ﬁy53;¢1 23%5& m di ne- 5- car boxal dehyde
4- Am no- 238henyl Madgsp.w icalsiuieted fdro, Hs JNECl,: (2.00 g) obtained

from Exanple 71 %%O(‘rsf(bl nefj \@Gt Igdéyetﬂmé r?‘l? Iﬁaﬁng arrkeI (2.00 g), 98%

formc acid (60 shaker. The reaction

was 35 pl acedoumder hy&rodén 3142 Hsid- 3&1sth£IOer46‘-or 20 m nutes.
The reaction was filtered, and the 3 WO 96/ 15128
PCT/ US95/ 14700 -87- filtrate

was concentrated in vacuo. The residué RSBMPLE 66 suspended in water, made
basi c w thssat ur gt-@@rs 31-3~ 6~ i, @@g@mb% 3 [ 1e1 hyl
acetate three amlno-e'{?lylam 20} Y S d|pyrimidin=7-y1]>ur
6~ (2, 6~-Dichlorophenyl) -N2- {2-diethylamino~ethyl) -
pyride{2, 3~-d]pyrimidine-2, 7-diamine {1.0 g} from
Example 65 in DMF (10 mL) was reacted with 60% sodium
20 hydride suspension (0.099 g) and tert-butyl isocyanate
(0.244 g) for 1 hour according to the general pi:ocedure
of Example 54, Chromatography with ethyl acetate:
ethanol:triethylamine (18:2:1) gave 0.76 g of the title
compound l-tert-butyl-3-([6~(2,6-dichlorophenyl)~2~(2-
25 diethylamino-ethylamino)-pyrido[2,3-d]lpyrimidin~7-yl]-
urea, CIMS (1% NH3 in CH,): 504 = M' + H, 84 (Base);
mp 94.5-96.5°C.
Analysis calculated for C,4H3;N4C1,0:
Theory: €, 57.14; H, 6.19; N, 19.44.
30 Found: C, 56.84; H, 6.18; N, 19.22.

EXAMPLE 67
1-{6~({2,6-Dichlorophenyl)~2-(2-diethylamino-ethyl-
amino) ~pyrido[2, 3-dlpyrimidin-7-yl}-3-ethyl-urea

35 6~ (2, 6-Dichlorophenyl) -N2~ (2-diethylamino-ethyl) ~
pyrido[2, 3~-d]}pyrimidine-2,7-diamine (1.0 g} from




5 fiberglass filter to disperse the enmul sion that was present.

The agupelisidg | trate was washed with ethyl acet %ﬂpos??ﬁ‘m&hy'
acetate was ieﬂs wer e conbi ned, filtered, washed with saturated sodi um

chloride, dried wi th magnesi um sul fate and concentrated in vacuo. 10
Chr omat ogr aphy down silica gel, eluting with ethyl acet at é: hexane
(2:1) gave 0.73 g of the title conPéund, Cl M5 (1%NH3 in CHerr]):
243 = Merr] + gerr]&&errg 215 = Merr] + H (Base), 214 = l\/[err]
Anal ysu@xmn;\@ Sedf FC[é-rOr}HII[eME]SI\I[r@athd ¥gth GW@md}um C, 61.67;

lléXZﬁ/PLE,hy%‘ﬂs{é susgensz.@?xu chI orop%e%lad?%t erl ﬁsz)#eré;&lat%grl do[2 3-d] - 20
pyri m dl(ﬁe]-fs? KHi é‘l’ﬁcr‘f’é:d eé) [H.ﬁqg%lo ®%022 g 60% sodi um
gyggl de Example %wsglﬁv@ I0|18$ Q;pdfl_t@‘e &“1@1@%13@3@ was added -

g R tonj tfr.
4- am noqz [fﬁ’u (r%jll qﬁfro% ﬁ’é ? (gr 6@3?31 q‘g'rom 25 Exanpl e 72.
The reacﬂ:htmiama)e@yn@ [ﬂorB-d]Ipmnisﬂ,ldln-%yldo@—at,hmomm,i nto water,
and extr, oﬁﬁd(f%e tbﬁeg. 476 _V\Ml-h_l,dﬁchégr E%rggg&nn The

di chl or ane was conbi ned, th saturated sodi um
chl ori d&@pP #6.6+89.5 C- V\A th rragne5| um sul fat e,” and concentrated in vacuo.
The 30 analvasisdds wWas awesh ? .ether to gl ve 0.61 g of

tbg titl 1'%%oulr'%% 1% N gﬂdlék—){[ err]) 410 Merr] +

é[ rr]H 382c1 &%IA\’ H'H é]f erv[ '~ The above
corrpoundr'dmm :be remgctsd 18t H, tes’t‘m-,bln,ylzo 20, |socyanate according to the
procedure of Exanple 52 to 35 gi ve

1-tert.-butyl-3-[[6-(2, 6-dichl orophenyl )-2- . '
phenyl am no] - pyri do[ 2, 3- d] pyr i EX3MBLE- 98] ur ea. WO 96/ 15128

PCT/ US9 Y4 - :
EXANPLE%HM (ngICh ok9 he_n -l) boxylic acid
arh e&{ﬁ-methyl—pyrldo

yl

A mixture. of 2 7—d1am1no-6—(2 6-d1chlorophenyl)-
pyrido(2, 3- d]pyrlmldlne (4.0 g) from .Example 1,
sulfamic acid (2.53 g) and N,N, N'-trimethyl-1, 3-
propanediamine (20 mL) was heated in a bomb first at
20 165°C for 16 hours then at 225°C for 16 hours. After

cooling, the reaction mixture was]concentr;ted in
vacuo. The residue was partitioned between dilute
sodium bicarbonate and_dichlqromethane;;the aqueous
solution'waé-extracteg-with-dichloromethaneiseveral
25 times. The dichloromethane layers were combined,
filtered, and concentrated in vacuo. - The residue was
chromatographed with ethyl acetate:ethanol:
triethylamine (9:3:1) to give the title compound
G-(Z,G-dichlorophenyl)-N?-(3-dimethy1aminofpropyl)sz-
30 methyl-pyrido[2, 3-d]pyrimidine~2, 7-diamine.



To a suspension of ethyl 4-chloro-2-nmethylthio- 5

5-pyri m di neW@9%881Bate (25 g) in ethanol (200 nL) was RCTARERPS/ 14700
anmoni um hydroxi de (38 nlL). After stirring 5 hours at room
tenperature, the reaction was concentrated in vacuo. The residue
was suspended in water and filterege The filter pad, washed wth

wat er 10 then diethyl ether, gave 17. g of the title conpound,
CIMS (1% NH3 in CH4): 242 = Merr] +“gfhesrgHerrl. 214 = Merr] + H

(Base), 213 = Merr], 168 =_Merr] - OEt. Anal ysi s _cal cul ated for
Clerr]Herr]N 1r;g:§;;g3@yl-3m6—(Llﬁ,ﬁlhgzhlorpph ~on [ (3-gdmeth 70. 15
Found: C, 44mBAo-bropylfrmbith$d-8Aino]-pyrido(2, 3-dlpyrimidin-

EXAMPLE 75 7. li;Anlno-2-nefﬁyT§GTTanVI-pyr|n1d|n-5-y|)-nethanol

Into a suspensi hi um al um num hydri de 20 (1.45 g) in

t et rahydbof uran (506n{}, 6abiabidiedophepyiseN?~ (3-dimetbylamnbnoof

4- ami no- 2- net h b=y 4 Chi g 5 j
Exanpl @ 74 in ?ﬁ??g%§3¥oﬁ§ﬁ§¢n;5§E§EiE%b3aggfyi%ﬁg?ﬂé???r?ngggmﬁéﬁrrST
room t enper at uf@;38 3) fremcExampicofSwas ndfAe8 WLdhwast &€ackted ni), 15%

25 SOdiUn1hYQhosbdesééiﬁmnhidﬁﬂdeféﬁébéﬂsm@hewoagzhng) and tedt5 ni).

Th ti filt d d i1t hed w th

Lot r anydr of ur aaitEbnbencranats 6-055' of' argorpinbate the, BeteTatve 3. 83 o
of the 10tle procedupepofinBxaihM> 54@&NHb$ve]0L95CU[¢frthe t28Qe= Merr] +
qerrTHerr], d3go5uil 1-redbeblibyt-5L(Ba38) o AdnTobbBhbhy1}24-T MO 1] -

4- Ani no- 2- met h¢imethyhenipgrpnopyhe-Bethyboanigeliygyrido[2,3~d]l- Into a
solution of cr s s A0 09= Su yl1¢3 i iy di n-5-yl)-net hano
e

(1.5 g) from s added’ nmanganese
di oxi de 504 Mot B4 (Base); mp dec 76°C then melts
PCT/ US9# 1470087 . 5-91°C. - 89- (5.67 g)

portionwi se over 2,01 0ULEPenflish 0RO $51.2K,c1,0-0.25 H,0:
Theory: C, 56.64; H, 6.24; N, 19.26.
Found: C, 56.55; H, 6.07; N, 18.94.

20 EXAMPLE 70
2-{{3-[7-Amino-6~ ({2, 6~dichlorophenyl) ~pyrido{2, 3-d] -
pyrimidin-2-ylaminol-propyl}-ethyl-amino}-ethanol

A mixture of 2,7-diamino-6- {2, 6~dichlorophenyl} -
pyrido[2, 3-d]pyrimidine (3.0 g} from Example 1,

25 sulfamic acid (1.9 g) and N!-ethyl-Nl-(2-hydroxyethyl)-
propylenediamine* {10.0 g} {(J. Med. Chem., 11(3):583-
591, (1968)) was reacted for 18 hours according to the
general procedure of Example 36. 1In this instance, the
residue was chromatographed using ethyl acetate:

30 ethanol:triethylamine (9:3:1) to give 2.71 g of the
title compound 2-({3-[7-amino-6-(2,6~dichlorophenyl)-
pyride[2, 3-d]pyrimidin-2-ylamino]-propyl}-ethyl-amino) -
ethanol, CIMS (1% NH; in CH,): 463 = M' + C,Hg, 435 =
M* + H, 346 (Base); mp 201-204°C.




roomtenperature, the reaction was filtered through Celite. The

filter. pao9sitSIglhshed with chl orof ormthen et hyl RCEES/14700e
filtrates were conbined and 5 concentrat ed in vacuo to give 1.40 g -of
the title conpound. EXAMPLE 77

6- (2, 6-Dichlorophenyl)-2-nethylsul fanyl -pyri do- 10
[2,3-d)pyrimdin-7-ylam ne nto a sol ution of

2, 6-di chl Orﬁ?&%ié‘cﬁf&f&?é& fo:}: %@%ON?L% in dimethyl formam de (5 ni)

was added dri de suspen3|on (0.12.9).
After 10 .niPheery: 4‘a¢n e 21 §rbtihy | Bubbarli - Y &1 di ne-

5- car bal deh;y&g,do 50 @) pg)tmpep;l f50513}5x1@rrpj_9.6@ was added. After
stirring overnight at room tenperat ure, - t he reactiaon was quenched
with water. The aqueous solution was acidified with 1N hydrochloric
acid $0 a pH of 7 and ext r axaPrgevidral times with dichloro- 20

met hane. The, co Cf'l or orret hane. é{i §_vvere srwiqaWashed with
sat ur at ed + fate, and

concentrated in A«amxhltlon of #Diibime 03 aphygbfin Htetralsydoetavan silica

I th le 25
' ggrrp\(,)mund Cf VB (1% NHT!Z(?S‘%ﬂ& f;§l¥yﬂ%m%§é/ f\ferr ) c)‘I&er r?ﬂﬁl&r?] ,
337 = Merr}o+28QBakion aBel=aminer L eh16Topyrinidine-5-

EXAI\B%E 78dcarbontN.lé 6t5§0@ & cbh%@ehﬂwa%oﬂﬁé’n(dwmyfmm nozlnéopyl 30
am no} pyri rimdin- i e or i ne :

- To a sggpen§+ %r 1w lf‘% %I? %n?‘ﬁgi/ux %ﬁ:er 3 days,

6- (2, 6-di cm@rlmptml)aml:{me dGe@ZlyghmM)qumpmpylbethylamlne

4
pyridol2 3. fpykign dife SaaunBGTPAE AlabfilhS Mhefly 3y nmouPUF was added

0.8 nL of ure was stirred at room
t enper at ureth%rr?%tMr%lXture was. CW%?E%’QQ@ in vacuo, and the

PCT/1)595/ 14488idue was partitioned between ethyl ace®fte and
water. The ethyl acetate layer was washed twice with
water then filtered through a fibergléSs filter to
disperse the emulsion that was present. The filtrate
was washed with water then saturated sodium chloride,

20 dried with magnesium sulfate, and concentrated
in vacuo. - The residue was washed with diethyl ether to
give 6.00 g of the title compound, CIMS (1% NH; in
CHy): 252 = M' + CgHg, 240 = M* + CpHs, 212 = M' + H
(Base), 211 = M*. -

25 Analysis calculated for C;;HgNg:
Theory: C, 62.55; H, 4.29; N, 33.16:
Found: C, 62.85; H, 4.47; N, 33.18.

i EXAMPLE 72 - :

30 4—Am1no-2—phenylamzno;pyr1m1d1ne-5 carboxaldehyde

| -4-Amino-2-phenylamino-pyrimidine-5-carbonitrile

(2.00 g) obtained-from Example 71 was combined with wet
Raney nickel (2.00 g), 98% formic acid (60 mL) and
water (40 mL) in a Parr shaker. The reaction was

35 placed under hydrogen (42 psi) and shaken for
20 minutes. The reaction was filtered, and the




then concentrated in vacuo. The residual oil was di stri buted bet ween

di chl or onet V@ 86/85188 wat er . The organi ¢ phase was dri ed PCTAISIS/14700
magnesi um sul fate, then concentrated to a glass that was
crystallized from 5 acetonitrile to give 160 ng (68% of N -(6-(2, 6-

di chl or ophenyl ) - 2-{3- (di et hyl am no) pr opylajm no} -
pyrido[23d]pyrim’din7y|] N N- di et hyl for mami di ne,

100- 104 C.
I nt ensi E)e/;r]lo flltr err é-HgPQEg?' Eﬁnﬁ‘t“? Jler’rrfp §%)s§d§%1¥’§f00)
Anal ysi s cal cu$%$w¢ aterermade| basin wirhosaturatefiosodium

C -57.36; H %%ar%n@@e 36and extraE@é'&dwmf} eBhyZ8acbtatelbhrbe 20.07.

15
-[7-(3-tert -BHRST ur eTfa%)a%U%%u% ﬂ R¥RT o‘f’%ﬁhgh%?md through a
pyr| do[ 25 3- d] pfiberglasL-§ilted\- tio @i syéfoe nohedemalsion that was

1-[ 2- Am no- 6- hl

pyEi m (Tl 2?7- yI(I%rgs%h?t %@%h%%%g?$yﬁg§%%5$ ‘9%%752556‘1 WltPeSEPX& wi th DMF
di met hyl acet adcétatd 3. STheuethyl acetate deashébewera Emmbhphed78. Workup as
gﬁfg:nla?ggr Zggyﬁe %t i ng sé%)#ént | a”&y Q&?%f%g%&ogggf%nf J:ﬁigrﬂi%' Carggg 0: 100
di chl or omet harte: &t RAITRRT R cSEHiR %1 amd congentratedtina¥acupturated in

2 propayw! to Gﬁﬁdﬁaﬂ:ddﬁ % down i $1 Bi 62" PEUNde1uting with ethyl

-[7-(3-tert- b | .ur
d| chl or ophenyld eﬂ%‘i%‘ 52‘ {5% flm%?‘ﬁe P y13.% @f the title compound,
di met hyl f or narﬁ]l(&e(l%‘rmﬂsg(lnlgﬂi grr] @43 = MY +CCHB 6( 194 ansorigh + rH net hane) :

m z (relatlve;g}:l S|t 462(M—I[err] + 2, 78), 460(M—I[err]
0. 93 ﬁe‘{)s’ls cal cul ated for C[err]H[err]CI[err]N[err]qerr]O 2
C[err]H[err]qPé'kafI]}(BIZB calculaiyNipr C;;H;oN,O: C, 54.75; H, 5.38 N,
20.71. C, »4. 7 0. 5 WO 96/ 15128
20 71 1S 1470015%1%; @A-dBiett B 37N 8056, 1§

und: C, 61.79; H, 4.71; N, 2611

EXAMPLE 73
6-(2, 6- chhloropheenyl)-Nz-phenyl-pyrido[Z 3-d}-
20 pvrimidine-2, 7-diamine

To a solution of 0.022 g 60% sodium hydride
suspension in 2.00 mL of 2-ethoxyethanol was added
0.46 g of 2,6-dichlorophenylacetonitrile and 0.50 g of
4-amino-2-phenylamino-pyrimidine-5«carboxaldehyde from
25 Example 72. The reaction was refluxed for 4 hours,
cooled, poured into water, and ext¥acted several times
with dichloromethane. The dichloromethane washes were
combined, washed with saturated sodium chloride, dried
with magnesium sulfate, and concentrated in wvacuo. The
30 residue was washed with diethyl ether to give 0.6l g of
the title compound, CIMS (1% NH; in CHy): 410 =
M* + C,Hs;, 382 = M' + H, 381 = M*.
The above. compound can be reabted with tert.-butyl
isocyanate actording to the procediire of Example 52 to
35 give l-tert.-butyl-3-[[6-(2,6~-dichlorophenyl}~2-
phenylaminoj-pyrido([2, 3-dlpyrimidin-7-yl]-urea.



EXAMPLE 80 N -[6-(2, 6-Di chl orophenyl)-7

am no] - pywo es{s128- d] pyri mi di n-2-yl]-N, N-di met hyl f orm PCT/GSPSHAT0 5
2,7-Di am no-6- (2, 6-dichlorophenyl)-pyrido[2,3-d]- pyri m di ne from
gxanp!g é masE;eac}ed7gntUbDEF di met hyl . agegalbfor $3|Pour3 gs
escribed in anmpl e : rkup as descri bed above foll owed by
purification on flash silica: ggp chromat ography el uting sequentially
with 10 100: 0, 9:1, 4:1, and yhjacet ate: met hanol gave an

0|I that was crystallized fron1et%x$M§%thte to afford -

-[6-(2,6 %mwmnlsmﬁw imiidige-5-carboxylic acid
3?L2¥L§P?a@ IragﬁéyﬂZZSngggrgp}dEp iSyL] ™ NRB 1W’annon|a in nethane)
0
mz (relative i W rigyspension Qf-lf?'f(wl\[ drqhlozo- 366‘)3‘: i@t err], 100).

Anal yssi s cas-q?ﬁﬂhiﬁcﬁwﬂﬂwrdﬁ [fr ridNletHddb B {460 iy was
C, 54.11; H 4. 58: 22.89. 20

23. 25 C. .54.
ExavpLE b1 daded S0 el hnnoxisy (R W ndEer & LAY
Fol | owi ng tShérquux eturmoar trﬂrqu:ias:mz;e,pmmmuon was nitrile was

reacted w tébré:e‘h&aﬁf@ci‘%? d“ d"ﬁf‘ﬁ geréldue SHPwAgage {p give the

title conpoun 18[

EXAVPLE 82 water and ?@t@ﬁ% Thee i Ltar iRRst2 vashes ikhiivates) )
3 t erg - but Whet Qﬁ.ethyl ether, x}é)vmn%s g¥ capdwat ¥ domstled 2, 0 246 g

81 was reagirg&emfl]t%%;lg@[ %:Eaé m d me+ CZHE'I aﬁs‘ge f 41;te H The prE)(;glrJrE![e

i s purifiedBaselgdi2lB pr a8 ur16835= M+ -chdmat ogr aphy using silica gel and‘

el uting Wtﬂ’%ﬁﬁf&ﬁ%ﬂg% Pgrjcklﬂf'%ée”] EtOAc to EtOAc to afford

t he
PCT/ US95/ 14ffkepry: C, 45.06; H, 5.20; N, 19.70.

15 Found: C, 44.84; H, 5.14; N, 19.64.

-[(dinethylanino)nethylene-
| f

EXAMPLE 75
4-Amlno-z—methylsulfanyl-pyrlmldln-s vl)-methanol
Into a suspension of llth;um_a;umlnum_hydrlde

20 (1.45 ¢g) in tetrahydfofuran (50 mL) was added dropwise
a solution of 4eamino52—methylsulfanyl—pyrimidin—5¥yl)-
methanol (5.00 g) from Example 74 in tetrahydrofuran
(120 mL) . After stirring 1 hour at room temperature,
the reaction was quenched with water (1.5 mL), 15%

25 sodium hydroxide (1.5 mL), and finally water again
(4.5 mL). The reaction was filtered, and the filter
pad was washed with tetrahydrofuran.. Concentratlon of
the filtrate in vacuo gave. 3.83 g of the title _
compound, CIMS (1% NH3 in CH,): 200 = M' + C,Hg, 172 =

30 M* + H (Base), 171 = M*, _-154 = M* - OH.

. EXAMPLE 76 . -
”4—Am1no-2-methylsulfanyl—pyrlmldlne-5—carboxaldehyde
Into a solution of crude 4—am1no-2rmethylsulfanyl-
35 pyrimidin-5-yl)-methanol (1.5 g) from Example 76 in
chloroform (150 mL) was added manganese dioxide




-92- title conpound; np >250[err]C, CIMS (1% anmonia in

met hane) m ZWO9%/15128ve intensity) 337 (Mderr] + 1, 64), PCTR95/14700
(MHerr] + 2, 11), 236 (100). 5 EXAMPLE 83
6- (2, 3-Di chl or ophenyl ) - pyri do[ 2, 3-d] pyri m di ne- 2, 7-di am ne
Fol |l owi ng the procedure of Exanple 1, _ 2,3-dichlorophenyl acetonitrile
was reacted with 10 2, 4-di am no- 5- pyr?%idinecarboxaldehyde to give the

title conpound 3 d

EXAVPLE g4 (58] ?g én?EEBE“?ég Sgkrhporlnﬁgﬁsl _BEFeES g o houzs. af5

pyri ni di n-7-yl ]5'°th EERPBGRFNL Gy eﬁhe reaction’ wegl dlitegedh&hgong

gr?gegug e ﬁ}‘ Ecémté 2, meI gé[ltgrﬁ Baddwak washeF:ll rvT:]lth chlorofogxr% r‘l]:éle]prom
i chl oro

Exanpl e 83 was® Eg&g éeggﬁﬁ fnd gglﬁéétﬁﬁ 8F¥FePP é ?§gcyanate The

product §s 20 concentr&ted by vabuoatgeblvbrmnanograwhtheluitmg with a
gr adi ent of ?% § EtCﬁc (98:2) to CHC [err]:EtOAc (1:2) to

afford the tit ound np 356-358[err] C Anal ysi s cal cul ated for
C[err]H[err]CI[err]N[err]C{err]O 05 H[err]() Theory: C, 53.34; H,
4.48; N, 20.74. 25 . Found: C, N, 20.29.

EXAMPLE 85 6-(2,3,_.6-Trichloro-p en r|do 2, 3-d]pyrimdine-

2, 7-di am ne 306 (2 6 chhliargEhanl}ingmﬁH di ng to

Exanpl e1d, sta[2;Bgdfppﬁiﬁlalﬂ—m%yiamﬁné trlchlorO)
phenyl-acetoniirlle

pyri ni di ne- car boxal 48 9d% sﬂ%“§§%n3%§ g?E}QFcgloro?hﬂﬂ&i?ﬁ?EOBéFE&Fﬁted f or
Clerr]Herr]d [er?PNgerin: dBBethylfbemapide C5 Ab) 8wasHad3ed7ondl, 20. 56.

Found: C 48q8fvalbnt 0f 604 £0aPim hydride suspension (0.12.g).
After 10 minutes, 4-amino-2-methylsulfanyl-pyrimidine-

15 5-carbaldehyde (0.50 g) obtained from Example 76 was
added. After stirring overnight at room temperature,
the reaction was quenched with water. The aqueous
solution was acidified with 1N hydrochloric acid to a
PH of 7 and extracted several times with dichloro-

20 methane. The combined dichloromethane layers were
washed with saturated sodium chloride, dried with
magnesium sulfate, and concentrated in vacuo.
Chromatography of this residue down silica gel with
ethyl acetate:hexane (2:1) gave 0.32 g of the title

25 compound, CIMS (1% NH; in CH,): 365 = M' + C,H;,

337 = M* + H (Base), 336 = M*.

EXAMPLE 78 .
N'-[6-{2,6-Dichlorophenyl)-2-{3-{diethylamino)propyl—-
30 - amino}pyrido[2,3-d]pyrimidin-7-yl]-N,N-dimethylformami-

dine
To a suspension of 210 mg (1 mmol) of 7-amino-
6- (2, 6-dichlorophenyl)-2-[3-(diethylamino)propylamino]-
pyrido(2,3-d]pyrimidine from Example 20 in 0.8 mL of
35 DMF was added 0.8 mL of DMF dimethyl acetal. The
mixture was stirred at room temperature for 5.5 hours,



WD 96/ 15128 PCT/ US95/ 14700

-93- WO 96/15128 EXAMPLE 86 PCT/US95/14700
1-[2- Ami no-6-(2,3,6-trichloro-phenyl)- pyr|d0[23d] '
pyrimdin-7-yl]-3-tert-butyl-urea The procedure of Exanpl e 2
was followed to react 5 0.30 g B '

6-(2,3,6-trichl oro-phenyl) - pyr|d0[2§8]' : . pyrimdine-2,7-di am ne

from Exa_nplaterb%? c\%r}&nt%ad:éwtﬁl vacuo. |.1$ﬁ)ecy [ 4] (%% . The product

is purifie iUm°pr essure’ chiomatogra using silica
gel dirst wibnigd) hétween. ﬁ:@hdqmmqtlar@a@n VéﬁﬁQﬁ’d tmetutle 10

conpound; "R AAHSFHLYL Was died ¢ @;mm dfnfTRUBAE . then :

Erlglosa tive | ntnecnesrh:fflaztedfcf’ 3 (NH[ E\].r sz that E%g@ﬂg%tﬁlllg.zewr%x{l] ¥ 1 3) 84

1-[ 2-8Am no- aﬁsé%rﬁrtrhif]lextro) gthwlee g i BED), DEIN'-[6-(2, 6- '
pyrim di n- %I‘bc%scgpg{eﬁybﬂtﬁ f‘.’)r- (’idlethylamlno)ppoeps}iénltien cPrrpound was

prepared fr
6- (2, 6- d|fImxﬂmﬂ*%rﬁﬁd]—mnn&qmﬂlmlpkﬂl,rli-cﬂmmwlformamidmwri ne from

Exarrpl e 63,@]1_ g of tert-butyl 20 | socyanate according to

nple 2 he oduct was purified by MPLC eluting with a gradl ent
of CHCI [ er iq1M§ Oded ammoniy fn ymethamedsc %/ &f trekprtiwe pintens bkt ;
>300{@rr] C 475 MH* Gl Iﬁ ( 0 arzpmnl @mﬂ) hagcg)l (r el at i ve intensi ty)

373 (MH err 60 arﬁ(ga g 274
EXAVPLE. g8 Anal élsl ‘%521 Ct”z C&s&‘iza)? }H’pyn do[2, 3-d] -
pyrimdin-7-yl]-3-t&rt5hiBed -Hy . 24; N, 20. 36 The title corrpound was

pr epar ed f rféﬂr?dZS (,g %7 %'doi'{’z 63 Od? pyl\g

6- (2, 6- di brond- pheny! ) I di ami ne from
Exanpl e 60 and 0.077 n1_ of tert-butyl - |socyanate according to
Exampt e 2. The product was EXAMPLE €9 by MPLC eluting with a gradient
f 1 E ' ff h

O oo LA 2y e -mdey e B S A QLGS B Protuet:

pyrido[2, 3-d]pyrimidin-2-yl]~N,N-dimethyl formamidine
1-[2-Amino-6- (2, 6-dichlorophenyl}-pyrido[2, 3-d]-
pyrimidin-7-yl]-3-tert-butylurea from Example 3 was
20 reacted with DMF dimethyl acetal for 13.5 hours as
described in Example 78. Workup as described above,
followed by purification.on flash silica gel
chromatography eluting sequentially with 100:0, 3:1,
. 1:1, and 0:100 dichloromethane:ethyl acetaté'gave a
25 solid that was triturated in 2-propanol to afford the
title compound N'~[7-(3-tert-butylureido)-6-(2, 6-
dichlorophenyl)-pyrido[Z 3-dlpyrimidin-2-yl]-N,N-
dimethylformamidine, mp 190- -193° C.
CIMS (1% ammonia in methane) : m/z (relative 1ntens1ty)
30 . 462 (MH* + 2, 0.78), 460 (MH*, 0.93).
Analysis calculated for C,;H,3Ci,N;0:0. 2 C3H30 0.2
C3H/NO:

C, 54.75; H, 5.38 N, 20.71.
Found: C, 54.73; H, 5.31; N, 20.65.
35
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-94- “WOSGIASP8i s cal cul ated for err]Herr]Br[err] N er PEEUSPH %5
H20: C, 43.20; H 3.77; N, 16.79; Br, 31.93. Found: -
C, 43.53; H 3.64; N, 16.41; Br, 31.79. 5

EXAMPLE 89 1-[ 2- Am no- 6- (2,6-dLganrophenyl)-pyrido[2,3-d]-
pyrimdin-7-yl]-3-isopropyl - urea The title conpound was
prepared fromO0.5 g of

6- (2, 6-di chl orophenyl)-p r|d0{2 3- d]éﬁ%ﬁ%ﬁﬁ%&%z 7- gn&ne from
Exanpl e 1 andEb_iﬁ2_%1_né_EEbSEBBQE_Z______LQEEQEBXEEEQnpAmﬁt £88Exanpl e
2.- The pr0dU§h1M@§-pyr1do[EPB#HﬂﬁﬁrDM1HEh€2€yMUFNQN“ﬁiheahgﬂ&dmmﬁt of

CHCl [err]: Et OAC (I71) To afford the pure product; np 184-188[err]C,
Cl M5 (28493 BBnia in nethane): nfz (relative intensity) 15 391
(MHerrd, 16), 3932(TDiamino-8- (21p-d36B16t0phenyl)-pyrido(2,3-d]-

EXAMPLE 90 gr1%§a9ng°k¥5mpﬁgéﬂgcorg QLByEégsgbaewé§ﬁ ﬁyﬁnhﬁﬁethyl

The title coﬁ% startlng
from 2- net hyl deakgl §9§nzaehgﬁ§s as descrlbed in Example 78. Work

2, 4-di am no- 5a§yaé§b9iﬁédcabbﬁéakéfh&déd §Q91§@ahe&6hcon flash Analy5|s
calculated f or QLerr 92: .H, 5.21: N,

27.87. sgbhifa: 9o e@ﬁ €%ag° FPP§Y231RF1§$ "feqygrtiala it
EXAMPLEDO1  100:01- 921 Andnbd, 6andt Bk §| eplyl defetatdippthandingavel pn

3-tert-butyl - fathat gafchyaggfliEééef§8§p§E§§lmﬁéeE%@@aEEgaE@B?B

6-o0-tolyl- 30 rom Exanpl e 90 and
tert-butyl |sﬁbyéﬁaﬁé,étdbchingopbeEXéthe(2dlm$hbylaMln0)product was

purified by N@%E§g¥%§é%@ﬁé@2 /9%@h5@2rk Eﬁﬁ@&lmldln-2¢§l}lNaNtord the pure

o TILIE ( CWSLL R M CAEE L R S VA T
15 CIMS (1% ammonia in methane): m/z {relative intensity)
418 (MH* + 2, 60), 416 (MH', 100).
Analysis calculated for CygH;4Cl,N,°0.3 H,0:
C, 54.11; H, 4.68; N, 23.25.
Found: C, 54.21; H, 4.58; N, 22.89.

20
EXAMPLE 81
6- Phenyl-pyrldotz 3-d}pyrimidine-2, 7-diamine
Following the procedure of Example 1, phenylaceto-
nitrile was reacted with 2, 4-diamino-5-pyrimidine-
25 carboxaldehyde to give the title compound;
mp 317-318°C.

EXAMPLE 82
1- {2-Amino-6-phenyl-pyrido{2, 3-dlpyrimidin-7-yl}-
30 3-tert-butyl-urea
Following the procedure of Example 2, 0.246 g of
6-phenyl-pyrido[2, 3-dlpyrimidine-2, 7-diamine from
Example 81 was reacted with 0.128 ml of tert-butyl
isocyanate. The product is purified by medium pressure
35 chromatography using silica gel and eluting with a
gradient of 1:1 CHCl,;:EtOAc to EtOAc to afford the
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--95- WO 96/15128 EXAMPLE 92 6- (QQTIUS9SIIJ700
3- Di et hyl - phenyl ) - pyr|d0[2 3- d]pyr|n1d|ne- 2, 7-di am ne :
The title conpound was prepared according to 5 Exanple 1, starting

from 2, 3-di met hyl phenyl acetonitrile _q_ and
2, 4-di am no-5- pyri m di ne- carboxaldehyé% np 330-333[err]C

EAIPLE 93 101 cgmégmga; 5 654505 EBEY\1 8" ERMbA Y Eh0L 2 3=l -

pyrimdin-7 £ conpound was

pr epar ed fr@@t anehy gube. relatlve intensity) 337 (MH 1, 64),

6- (2, 3-di neghy!l Bm'enylg Pyry dog 26 3¢ ey r| m dine-. . . 2, 7-diam ne from -
Exanpl e .92 and tert butyI 15~ i socyanat e according to Exanple 2.
The product was purified by MPLC eluting with a gradient of

CHC [®rr]: Et QAc . (2:1) to CEXAMPLE X OQAc (1:1); np 326-330[err]C
M5(Cl) . _ | d I r Jerr]0.81
oo 8 (2A§%¥éﬁfo§§§§%_§jeff’$&?,l.d Z l L 5bEL peSlerrlo. c
63.54; H 6247-dhamprie77. EXAMPLE 94

6- (3, 5- D et hyl P@fl’.‘é{%in Y‘El‘xé’%goéeéﬂlﬁé!rbf“ ﬂk&ﬁple 1 2, 7-di am ne 25
The title c nggg g acco rdlfg ngle 1, starting
from2.0 g of BCH}QE?£9?€H agetonitri aE%Foﬁ??FFF@ WhEh1. 81 g of
2, 4|ﬂ0an1n0254ﬁdiamiﬂoﬂﬁ—pyrlTldlﬁecbﬁhdkdkﬂeﬁydenﬁoﬁ@BV8OEherr]C M5(Cl) .
Anal ysis ¢ t re 0 Theory C, 67.91;, H,
5.70: N, 22{%1}613 ng{,gu'n_% ’855 %gcﬁk%@es‘r‘h&ﬁ’g 5.75: N, 26.38.
EXAMPLE 95 1- [2-Amino-6- (3, 5-dinethyl-phenyl) -pyrido[2,3-d]- 3!
pyrimdin-7-yl]-3-tert- bUty' ureaEXAMPLE 84
1-[2-Amino-6-(2, 3- dlchlorophenyl)gpyrldo[Z 3 d]-
- 15 pyrimidin-7-yl]-=3- tert-butyl-urea o
Following the general procedure of Example 2,
0.502 .g of 6-(2,3-dichlorophenyl)-pyrido[2,3-d]-
pyrimidine-2,7-diamine from Example 83 was reacted with .
0.206 mL of tert-butyl isocyanate. The product is
20 purified by silica gel chromatography eluting with a
gradient of CHCl3:EtOAc (98:2) to CHC13.Et0Ac (1: 2) to
afford the title compound, mp 356-358°C.
'Analysis calculated for C13H18C12N501 0.05 H,0:
Theory: C, 53.34; H, 4.48; N, 20.74.
25 Found: C, 53.44; H, 4.47; N, 20.29.

EXAMPLE 85
6-(2,3, 6- Trlchloro-phenyl)-pyrldo[2 3- dlpyrlmldlne—
. ' 2,7-diamine . - L :
30 _'_ The title compound was prepared accordlng to
Example 1, starting from 1.0 g of (2,3,6-trichloro)-
phenyl-acetonitrile and 0.6 g of 2,4-diamino-5-
pyrimidine-carboxaldehyde; mp 320-322°C.
- Analysis calculated for Cj;HgClaNs: -
35 Theory: C, 45.84; H, 2.37; N, 20.56.
Found:  C, 46.22; H, 2.57; N, 20.54.




WD 96/ 15128 PCT/ US95/ 14700

- 96- wo0 96/151BBe titl e conpound was prepared from 0.3 g @®CTI/US95/14700

6- ( 3, 5-di net hyl - phenyl) -pyrido [2,3-d]pyrimdine- 2, 7-diam ne from .
Exanple 94 and 0.14 nlL of tert-butyl i socyanat e according to Exanpl e
2. The product is 5 purified by MPLC eluting with 1:1

CHO [err]: Et QAc; np 180-182C, C I\7§%‘1% ammonia in nethane): nfz
(relative intensity) 365 (MHerr] + (MHerr] + 2, 3), 84
(100). 10 %xé@&ﬁp%g

6-(2, 4, 6- Tr|nethB—amenQAE-pzrsdﬁfﬁrsenlgyorphdng_)~pyr1do{2 3~dilam ne

The t|tIe co bre IR t Exanple 1, starting
from 0. 915 gngﬁggg%2§§ i ELLEg1L e acyanlde and 0.76 g of
2, 4- di ani no- 5- pyri nfhererocedare oarBusmpdeh deasnfotiewed2ter rpectc Ms (1%

gggv?m[% pr] 0530 tHaNg} (2, ms-éffbﬁibi‘s—pﬂéﬁ?ﬂLﬁ&ri&&[é%g[-a'}r-] 54),
1-[ 2- Ami no- 6- (BY almsgl??n%tﬂthmﬁl§rwrﬁamlg 85- with tert-bukyl
pyrimdin-7- ylisaeYRnatbutellﬂﬁemL The prodibe istpardifipdubg was

pr epar ed fron1&

6-trinmet hyl - pheny??ﬁp§%?d%?§e3d§f%&?€%$ ?R%Y é%PLC 5?}?gi3ﬁ%ﬁgafgom

Exanpl e 96 andamd 1@bubdingfwithtlblitGHCL;:ELOAS ste yafiford ather tihget o

Exanpl -
ch?gﬁasggraph§C&mﬁgHﬁa Wﬁ? 32? 33%p@rlé%§gigﬁé H Rrgﬁsﬂgghhggyferr]c
CIMS (1% m %nﬁ%ﬁlﬁt}ﬁenﬂmty}ﬂ@?r tl‘V/elq n@eng‘?% }) 30 379

(M{err] + 1, ho® +3ﬁ01)NH+84+?J, 0®3) -
(2, , 6- Tetranethyl phenyl ) - pyri do

EXAMPLE 98
[ 2, 3- d]pyr|n1d|ne- 2 7-di ami ne 35 The title compound was
prepared according to Exanpl e EXAMRIE tdhg - from 1. 999 g of

2,3,5, 64 1 Met{W}s_amino-6- (2, 6-difluoro-phenyl) -pyrido[2,3-d]-
pyrimidin-7-yl]-3-tert-butyl-urea
The title compound was prepared from 0.25 g of

6~ (2, 6-difluoro-phenyl)-pyrido[2, 3~d]pyrimidine-2, 7~
diamine from Example 63 and 0.112 mL of tert-butyl

20 isocyanate according to Example 2. The product was
purified by MPLC -eluting with a gradient of CHCl;:EtOAc
{1:1) to EtOAc to afford the pure product; mp >300°C,
CIMS (1% ammonia in methane): m/z {relative intensity)
373 (MHY + 1, 60), 374 (MH* + 2, 10}, 274 {100).

25
EXAMPLE 88
1-[2-Amino-6-{2,6~dibromo-phenyl) -pyrido[2, 3-d]-
pyrimidin-7-yl]-3-tert-butyl-urea
The title compound was preéparéd from 0.25 g of
30 6- (2, 6-dibromo-phenyl)}-pyrido[2,3-d]pyrimidine-2, 7-
diamine from Example 60 and 0.077 mL of tert-butyl
isocyanate according to Example 2. * The product was
purified by MPLC eluting with a griadient of CHCl;:EtOAc
(1:1) to EtOAc to afford the pure product; mp >300°C
35 {dec). :




WD 96/ 15128 PCT/ US95/ 14700

-97- wo9s/istewyl cyanide and 1.52 g of 2, 4-di am no- 5- pyPCTIUSHS4700

car boxal dehyde; nmp 327-331C;, CIM5 (1% amonia in nmet hane): mz .

- (relative intensity) 293 (MH err], 65), 294 (MHerr] + 1, 100). &5
EXAMPLE 99 1-[2- Ami no--6-(2, 3,5 2 ‘t et ramet hyl - phenyl ) - pyri do-
[2,3-d]pyrimdin-7-yl]-3-tert-butyl - The title compound was

| df - ph | d 2
B oyri m datystd didflateg kgl ?m@ﬁw%éfpﬁl B3 1os ot .
tert-butyl . |(‘é,oc%&1,r‘25ﬂ:e Rccbrtlingia d@(’bﬂmlﬁr,z 3188 pr oduct was

purified b MUm r Ik £hr eIutlngvmthll
CHCl [err]: >I;E'L‘OA\C npd3>g‘(f5%ﬁ3rar]ﬁd u:"CI (Iﬁ% @gha,o arﬁ’ro3n]|' a7£|; n nethane): mz

(relative |ntenSIty) 393 (MHerr], 55), 394 (M{err] + 1, 13), 84
(100)5 ~ EXAMPLEXANPLE 100

6-(2-Meth | o) ri.m dijne- 20 7d|amne :
Th(e titl eoﬁ‘“ﬂﬁr{érgﬂﬁ'@/ {f’é' ﬂ%m ﬂ ido Q@é—&,‘;—e 1, starting

CUIIPU . MI A

from 2- et ipgRsiyeidi- hABlrﬂl-db-Jas@ropyl-urea : =

2, 4-di am no-5-p qFK_f r (dec) 25
Anal ysi s cal cul Z{Heédn err grﬁ%&#‘ m% dcgl' X

62.91; H 479 &d %ﬂﬂmphenyl)mmcm{ d]mry@lmn%-als'/-N 26. 42

EXANRLE 103dl%Qn1ne frdr?-EdEnr -1 Zreptdorm R&E‘Wﬁ )i, 3- d] pyri.m di n-
7-yl]-3-tert-but The tit repared from

0.203 g of 18°C yg/naé:u?r eaﬁ‘r&é’%ﬁ};&fl gife RIS | %rg)ound 1 af ne-

2, 7- di ami nepuridin ek & IMPLID e Jantr riyy Geikinla cg‘raoaréndoLdﬂICHc13.Et0Ac [ 1
(1:1) to afford the pure product; mp 184-188°C, CIMS
(13 ammonia in methane): m/z (relative intensity)
15 391 (M_H*_', 16), 393 (-MH*-_ + 2,- 11), 306 (100).
'f EXAMPLE 90

6-0- Tolyl-pyr1do[2 3- d]mglmldlne-Z 7-diamine
The title compound was prepared accord:.ng to
20 Example 1, start:.ng from 2-methylbenzyl cyanide and
. 2,4~diamino- 5-pyr1m1d1ne carboxaldehyde, mp 300- 302°cC.
Analy51s calculated for C14H13N5
Theory: . C, 66.92; H, 5.21; N, 27 87
Found: - C_, _6_6_ 4; H, 5.2; N, .27.9.

25
-EXAMPLE 91 :
1=~ (2-Am1no-6~o-tolyl—pyr1do[2 3 d]pyr1m1d1n-7-yl)—
3- tert-butyl—urea o o _ _
The title compound ‘was prepared from 6-o-tolyl-

30  pyrido[2,3- d]pyr1m1d1ne-2 7-diamine from Example 90 and
tert-butyl isocyanate accordlng to Example 2. The
product was pur;fled.by_MBLq_elutlng,WLth CHCl3:EtOAc
(1:1) afford the pure product; mp 195-197°C, CIMS (1%

~ ammonia in methane):; n/z (relative intensity)
35 351 (MH* + 1, 55), 352 (MH* + 2, 12), 84 (100).




35 | socyanate according to Exanple 2. The product was purified

by medi um prw@96/812Bi qui d chr omat ogr aphy WO 96/ 1512 8CTAUSS14700
PCT/ US95/ 14700 - 98- el uting :
with 1:1 CHC [err]: Et QAc; np 300-301C, CI M (1% anmoni a i n et hane) :
mz (relative intensity) 367 (NH[eégl + 1, 67), 368 (MHerr] + 2,
14), 236 (100). 5 EXANPLE 102

6- ( 3- Met hoxy- phenyl ) - pyri do[ 3, 3-d] pyr4 ﬂﬁ 92 2 7-di am ne

The title conmpound was prepared_accqQrding t ample 1, starting
rom 5 et howy a2, BBt gl xpheny ) ~pyFido (2, 3-d] pyr inidine-

2, 4-di am no- 5- pynigkdimagaecar boxal dehyde; np 284- 286[err]C Anal ysi s
cal cul at ed for‘%TETT$FTETT%N[er&% errg 3/ C, 62 9; H 4.9;
N, 26.2. Foud@te titge gomp: ag, PNGRE§Q? accpyding t

EXA:\/]PLE $03 bExafnple[ 2, Astraartng( Troet aowl h@t&‘ﬂﬁlﬁh}éﬂy‘i@[&thﬂlmémiem di n-
7-y 3-tert- une _ S prepare rom
0.50 g of 4hy 2(§ 81?W6§$ Bth§FLf%ﬁ%rl&%fgggggﬁg%y&%%hne-

2, 7-di ami ne frmp1EiQnﬁBé €02 and 0.23 nlL tert-butyl |socyanate
accordlng to Exanple 2. The product was purified by nmedi um pressure
| i qui d chromat ogr aphy eluting with a gradient of CHC [err]: Et CAc
(2:1) to CHC [err]: Et OAc (1:1)EXRMBRBWR3 np 275-280[err]C MS(Cl).

25 Apal ysi $-¢akpnliabed-far 36{:1emehumpphuh9ﬂn vl 243 dler r] O
C, 60.93; H 6_16, N..22-42 L. 22 H 5.80: N, 22.009.

EXAVPLE 104 30R¥Zimidin” yrido [2,3-d]pyrim di ne-
2, 7-di am ne The title compound was prepared from 0.5007 g of

6- (2, 3-dimethyl-phenyl)-pyrido[2, 3-d]pyrimidine-.
2,7-diamine from Example 92 and (.23 mL tert-butyl

15 isocyanate according to Example 2. The product was
purified by MPLC eluting with a gradient of CHCl;:EtOAc
{2:1) to CHCl;:EtOAc {(1:1); mp 326-330°C, MS(CI}.
Analysis calculated for CypH,4NgO;+0.81 H,0:

C, 63.38; H, 6.81; N, 22.17.
20 Found: C, 63.54; H, 6.47; N, 21.77.

-

EXAMPLE 94

6- (3, 5-Dimethyl-phenyl)-pyrido{2, 3-d]pyrimidine-
2,7-diamine

25 The title compound was prepared according to
Example 1, starting from 2.0 g of 3,5-dimethylphenyl-
acetonitrile and 1.81 g of 2,4~diamino-5-pyrimidine-
carboxaldehyde; mp 298-302°C, MS(CI).
Analysis calculated for C,sH;sNs:

30 Theory: Cc, 67.91; H, 5.70; N, 26.40.
Found: c, 67.87; H, 5.75; N, 26.38.

EXAMPLE 95
1-{2-Amino-6-{3, 5-dimethyl~phenyl) -pyrido[2, 3-d] -
35 pyrimidin-7-yl]~3-tert-butyl-urea




Prepared as described in Exanple 1, starting from 1.0 g of
2- br omo- GV@RE/AIBHhenyl acetonitril e and 0.57 g of  PCI/US95/14700

2,4-di amn
WO 96/ 1512
-99-

Theory: C,

-~ 20. 10.

1-[ 2- Aﬁan
pyri m din-

prepared u
[ 2, 3-d] pyr
tert- butyI

0- 5- pyri m di ne- car boxal dehyde, 35 np 264-280[err]C, M5(Cl)..

8 .PCT/ US95/ 14700
Anal ysi s cal cul ated for g[Gerr]H[err]CI[err]Br[err]N[err]
2.87; N,

44 53; ‘H, 2.59; N, 19.97. Found: C, 44.48; H,

5. (> MO FEES FRon a9 DGy g 0.3 0 of

76913, 5-d v thik yphen gl ~By2L

puri f3 ed bypx.hﬁﬁ@dl by INPLE tehldt:ln@iﬁlt{ler.‘r:]l EII@I‘G EmDAﬂA[ err]C

(dec);
Cerr]Her
Cerr]Her
15. 22;
15.82; Br,
EXAMPLE 10
di chd@r oph
slurry of
6-di chl oro
DVF was ad
and t he
(.0.39 n)
anbient te

to regove

0[2 3-dlpwgriridineonpound was

S i &4 B e Of rom Exam;ﬁle (¢4 beredp 51 £ MR ®F ptli@f‘t’x’lﬂut%lér IrrEOof

v f 104 and
IﬂOéggn?%%c%%@%L%mﬁfﬁ“éﬁemEfgw rgrqqlpgg rtfiuct was

£
ST% err}%?f e’rﬁ%?éed err%%é{%ﬁ han 0 27m/1%
r tive 1nten31ty) 5 (ME +441.,651,_)H, @SIMEY +16,01; Br,
3), 84 (100). a, 15. 47. Found: C, 44.39; H 3.96; N,
14. 83; a, 15.39. 20
6 Propane-| -sulfonic acid [2-am no-6-(2, 6-
enyl)-pyrido [2, 3-d]pyEXaAMPLR- Bey! | -am de. . . To a
moéfr %hﬂr%egxﬁragméqlzﬁ -d]pyri “1in 15 ni

c@m{ﬂi&lmeodl um a hydride (60%in mneral oil) portionw

s a?(ﬁ%“%&%%m'%“efmﬁﬁ oo MEer Tt AT A <6 1 g

.

BHRATRLE el £ oPLartingrirom The9l5 g of rekibohrimethyl-is filtered

dénPyl epanide and 0.76 g of 2,4-diamino-5-pyrimidine-

. carboxaldehyde;. mp 276-282°C; CIMS (1% ammonia in

20

25

30

35

methane): m/z (relative intensity) 279 (MH*, 54),
280 (MH* + 1, 100).

EXBMPLE 97
1- [2—Am1no—6—(2 4, 6-trimethyl-phenyl)-pyrido[2, 3- d]-
pvrimidin-7-vl]-3-tert-butyl-urea

The title compound was_preparedrfrpm 0.25 g of

6-(2,4,6+trimethyl;phehyl)-pYrido[Z,3—d]pyrimidine—
2,7-diamine from Example 96 and 0.109 mL of tert-butyl
isocyanate according-to Example_2. The product was
purified by medium pressure liquid chromatography
eluting with 1:1 CHCl3:EtOAc; mp 281-297°C; CIMS (1%
ammonia in methane): m/z (relative intensity)

379 (Mt + 1, 100), 380 (MH' + 2, 23).

EXAMPLE 98
6-(2,3,5, G—Tetramethyl-phenyl)-pyr:.do[z 3~ d]pyrlm:l.dlne—

2,7-diamine. -
The title compound was prepared accordz.ng to

Example 1, starting from 1.999 g of 2,3,5,6~trimethyl- |



of insoluble material and the filtrate evaporated I n vacuo. The
product is pwaderistksby nedi um pressure i qui d chr omat ogrCRtI§OSINTE0C)
using silica gel and 35 eluting with a gradient of CHC [err]: Et OAC
(2:1) to CHCl [err]:EtOAc (1:1) to afford the title conpound.

WO 96/ 15128 PCT/ US95/ 14700

- 100- Anal ysi s cal cul ated for -97-

H d N 0. 25 Cl ol N C,
a4 14 1 3 apbeRevis Gyanidd Tt 157 A finpr srpyginigine
15.54; S, 7. 04carbo&al&ehyde, mp 327-331°C; CIMSEXANPlAmm@Aa in
6-Pyri din-3-yl 4 %%E]aﬁ%[iz 3m9'%py(rr'eri‘a%1% %ntetn%ac@)”%gz &/H dyl 5) The

procedure of EX dtonitrile
and 2, 4- di ani n895 pYH ntdilnel00) . car boxal dehyde to afford the title
corrpound5 10 np 317-319[err] C (dec). Anal ysi s cal cul ated for
Cerr]Herr]Nerr]: Theory: @BL 0; H 4.23; N, 35.27.

Found: C, 60.5; H 4.3; N, 35.6. EXAMPLE
108 1- ( 2-Ag-Ami foppri(di, 8, 3, @mm@ﬁ—@@yhﬂ@ﬁIW)
3-tert-butyl-urgas_4iovrimi 1n-)7- Iy _gw Q¢

e of Exanple 2, 0.30
g of 2,7 —5= rido[ 2, 3-d]- 20
pyri mi di ne from Ex afpee tiglenssnponote #as prepargedrifrem 0.3 g afert- but yl

i socyangpe. Thg-ppodu t5 atp - - YSmidine-
chr ot ogr aphy uR Gl Lgat anbfthgq Bhenyl) py'ﬁ@!d{'?‘th-%gijff midine

an Wi
Bt OAC: MoOH. TEAZY 8 g‘gfiﬁ‘l’-ﬁet %Eg{“l Exgmple 98 @aﬁip@u'rl% 9350(?@”'50%&(11%
anmoni a in et Iﬂsaeyanaﬂézaaﬁordln@r tbaEmmpll@t ensi H‘i’l)e P3Sdudt evas + 1, 8),
339 (MHerr] +.2 12‘1 §4( )s
purified by medium' préssure liquid chromatography
eluting with 1:1 CHCl;:EtOAc; mp >300°C; CIMS (1%
15 ammonia in methane): m/z (relative intensity)

393 (MH*, 55), 394 (MH* + 1, 13), 84 (100).

EXAMPLE 100
6— {2-Methoxy-phenvyl)-pyrido[2, 3-d] gyrlmldme-
20 2,7-diamine
The title compound was prepared according to
Example 1, starting from 2-methoxybenzyl cyanide and
2, 4—diamino—5-p3'rrimidine-carboxaldehyde; np 304-306°C
{dec) .
25 Analysis calculated for CI4H13N501
Theory: C, 62.91; H, 4.90; N, 26.20.
Found: C, 63.16; H, 5.13; N, 26.42.

EXAMPLE 101
30 1~ [2-Amino-6-{2-methoxy-phenyl) -pyrido{2, 3-d]pyrimidin-
7-yl]-3-tert-butyl-urea
The title compound was prepared from 0.203 g of
6~ {2-methoxy-phenyl) -pyrido {2, 3—dj'pyrimidine-
2,7~-diamine from Example 100 and 0.093 mL of tert-butyl
35 isocyanate according to Example 2. The product was
purified by medium pressure liquid chromatography




EXAMPLE 109 6- Pyridi n-4-yl -pyrido[ 2, 3-d] pyri nmi di ne-2, 7-di ani ne 30
To cool eWO96[18128] C) 2- et hoxyet hanol (13 nlL) was added PCT/S85/1476hwi se

0.30 g of sodium hydride (60%in mneral oil), and the suspensi.on
was stirred for 10 m nutes. To this suspension was added 1.06 g of
4- pyri dyl acet o- nitrile hydnx%ﬁoride and the m xture was stirred
at 35 roomtenperature for 30 m nutes The neutrali zed sol ution

of 4-pyri dﬁ@gg%&%ﬂ:h' £:1"cEce! Mexdgt hamg! 300- -301°Ge ] Verse/ tp428

PCT/ US95/ 1 was added
to a reacta@ﬁoﬁiitBnem§§h§3¢hrngméédﬁﬁﬁiatlve iEtéﬂﬁé%yéthOX|de (prepar ed
fromO0.11 ggof (BRYI+M, 67), Basr(Me* an 4.7H modd Preyhoxyet hanol ) and
0.9 g of 2, 4- di am no- 5- pyr|n1d|necarboxaldehyde he resulting 5
m xt ure was heated at reflux for 2 hours, «ool ed, and - t he i nsol ubl e
prodBct washed with dlethyletherEXAMPLE 102 ethyl acetate to afford the
title conpgu . ' ( Anal ysi s .cal cul at ed
for Clerr] 3 dof 973 852>ynm1d%ne 50.27. H, 4.26: N,
35. 14. 2,7-gbamineC, 60.35; H, . 4.31; N, 34.75,

EXAMPLE 110 mpe éiﬁie%ﬁﬁoénaw«ag Fprépxkeayébéefcaaﬁgdkeyr' midin-7-y1)-

15 3-tert- buty -urea | ' OwWm n € procédure of Exanple 2
0.30 g of Examplebly. ﬁFéﬁFhBQGfFQmp9 FS?P?XHPPFHUFZCYHBPH9rPﬁﬂdlne from
Exappl e 102, Wa&laﬂﬁﬁbea-pyi'bmﬂdiﬁé gbrbbxhedehhdeyl mp 284-2B%0cyanate. The

sl PRGN 6 BEREG, LU AT

conpound, WheoB8BOC, C) MB2¢2% HamdnPa Na 26t Bane): : (relative g&:
|ntenS|ty)Fg§§d(NH[eer]62 g, ﬁ) 5369 ﬁN+@grgl + 2 _ 1), 84 (100). 25 .
EXAMPLE 111 ' o .

15 EXAMPLE 103

1- [2-Am1no-6 (3-methoxy—phenyl)—pyr1do[2 3- d]pyrlmldln-
7-yl]-3-tert-butyl-urea
The title compound was.prepared from 0.50 g of
6-(3-methpxy-pheqyl)-pyridq[2,34d1py:imidine- .
20 2,7-diamine from Example 102 and 0.23 mlL tert-butyl
isocyanate according to Example 2. The product was
purified by medium pressure liquid chromatography
eluting with a gradient of CHCl3;EtQAcw;211) to
CHC1l3:EtOAc (1:1) to EtOAc; mp 275-280°C; MS(CI).
25 Analysis calculated for C;gH,,Ng0,:0.45 H,0: |
_ C, 60.93; H, 6.16; N, 22.44.
Found: C, 61.22; H, 5.89; N, 22.09.

- EXRMPLE 104
30 6 (2- Bromo—G-chloro—phenyl)Apyrldo[z 3- d]pyrlmldlne—
2,7- diamine '
Prepared as described in Example 1, startlng from
1.0 g of 2—bromo-6:chlorpphenylagetqnltrlle and 0.57 g
: of 2,4-diamino—5-pyrimidine—carbhxaldehyde,
35 mp 264-280°C; MS(CI). ' '




6- Pyri din-2 r|d0[23d]pyr|md|ne27d|amne The
procedur e 01&/@&#5 was followed to react 0.84 ni oFCI/USIS14700

2-pyridylacetonitrile and 1.0 g of 30

, 4- di am no-5- pyri m di necar boxal dehyde to afford the title conpound,
np 312-321[err] C Anal ysi s cal culaggd for Clerr]Herr]Nerr]0.07
Herr]G C, 60.18; H, 4.27; N, 35.09. Found: C,

60.46; H, 4.34anMNysS#s78alédléted for (‘Z@I—%@ﬂlﬁi‘%ﬁs

PCT/ US95/ 14700‘I'he0r 4 19.9

EXAVPLE 112 ¥:16-F2, 84 ordhi Be opnadi Yo 219 38 &rethylan1no propyl -

ani no) - pyri do[ Po@di} pyrlfm déé. 48y H, 3298?1yINuré& 10. By follow ng
the general procedure of Exanple 21, 0.85 g of
7-am no- 6- (2, 6-di chl orophenyl)-2-(3 dleth

am no- prdpy!l ami no) - pyri do[ 2, 3- d]pyr|E¥H¥ﬁﬁEf 168 Exanpl e 20 was
reacted wiih 01175-shig- 6L mlbmmo-e EBD6¥60gheny1 TagyRLadyo) 3uay_pur i fi ed
by reverse phdase . 0 P
eluting 10 ol AT =
trifluoroacetic aC|ﬁhentmalerédﬁﬁbﬁﬁdOwé§6preparedruéiﬂqrOaBetgCoﬁCId in

0106 s P Eonds fentererRbehut ERIRRRLE 2o fouufThibe” s

Analy5|k0ca1CLﬂfﬂtdnammneiﬁx¢¢Fﬁ&amﬁlﬁ[kﬁ%]amémﬁ]IQérm}OoESt&QG*butyl
C, 55.82; H 6 19. 68.
EXAMPLE 113 Zgl&;cy aﬁ'@ %cordl%%lgé:g%’m 1' % q(ﬁﬁﬁl eﬁ ?%%1 nogf)ro‘gé/l -

ami no) - pyri do[qu%i%‘} r}P%WWﬁJy‘F 1’3%%’0'?)‘? c, mp
procedure of Ex&mw;aﬁﬁ4@w$ f ol | oned to react 0.30 g of
;nﬁggngrgpgﬁa hlorqggﬁadigEﬁ?nﬁ% S?Ftﬁﬁxﬂﬁol'O'éQaﬁﬁF@328’aﬁd 0.077
nL of ilsopropylsHgOascyanate. The product was purified by medium
pressure chromatography ¢ 44,65; ®, 3.95; N, 16.01; Br, 15.22;

Cl, 15.47.

Found: C, 44.39; H, 3.96; N, 15.82; Br, 14.83;
Cl, 15.39.
20 _
EXAMPLE 106

Propane—~l-sulfonic acid [2-amino-6-~(2, 6-
dichlorophenyl)-pyrido {2, 3-dlpyrimidin~-7-yl]-amide
To a slurry of 1.00 g of 2,7-diamino-6~

25 {2, 6-dichlorophenyl)-pyrido[2, 3-d]lpyrimidine from
Example 1 in 15 mL of DMF was added 0.15 g sodium
hydride (60% in mineral oil} portionwise and the
mixture stirred for 1 hour. Propanesulfonyl chloride
(0.39 mL) is added dropwise, and the reaction mixture

30 stirred at ambient temperature for 16 hours. The
reaction mixture is filtered to remove a small amount
of insoluble material and the filtrate evaporated
in vacuo. The product is purified by medium pressure
liguid chromatography (MPLC) using silica gel and

35 eluting with a gradient of CHCl3:EtORc (2:1) to
CHC13:EtOAc {1:1) to afford the title compound.




on silica gel eluting with 90:10:1 Et OAc: MeOH TEA to afford the

title coOaets128p 88-100[err]C, . CIM5 (1% anmoni a I PCTESISEAE0: niz
(relative intensity) 30 504 (MHA err], 3), 506 (M{err] + 2, 2), 86
(100) . EXAMPLE 114 |

N2- ( 3- Di et hyl am no- propyl ) -6-(2, 6-di ngb&yl - phenyl ) -
pyrido[ 2, 3-d] pyri mdine-2,7-diamne 3 The procedure of Exanpl e 20

was fol | owegl, C Q

6- di nmet hyl phen%' %Sé/‘ (IE%llculateé fof %lﬁéﬁi%agﬂ v026? CHCls
PCT/ US95/ 14700 4.14; H, 3.48; N, 15.84; s, -71025.

[2, 3-d] pyri poshde fccpnaixmlm, 63 23@; 39, M5 064 L- ST NP4,

3- (NN-di et hyl am no) propane to give the title corrpound np

216-219[err] C Anal ysis cal cul'ated for Clerr]H err]Nerr]0.15
Herr3O 5 : C 69. 31;EXEMBLE 110N, 22. 04. Found: C
69.29; H, 788 imidi e—2 2 dlamB@NPLE 115

1-[2- (3-Di

phenyl ) - pyr.do[ﬂ®mm@¢ Xk P - amml%thwas;r:@@llowed to rea®kepared as

gezcrl ?ﬁdl 'Zﬂ- ﬁig é’étoﬁit%!‘:%lélghﬁdolntl d1am1r?0-a5n-;559rﬁﬁ31ne-

i met hyl phe i et hy

propyl am no‘i cfé“ééj ]Eﬂlr?%‘ﬁ rF‘?oHtE]x%n‘bq’IEp‘i‘i’Zﬁ - and et hyl

i sock@nat e.mg Bl prIMC (dec)purified by 15 .. reverse phase preparative
HPLC on a Gl& 'S eluting with a solvent gradient
starting fromi}eé/fé éig%\?fﬁﬁe% ffa/rtr H{Bo?oacet ic acid in water/ 0% of 0.1%
trifluoroactheqrycid Cn RkAGniHsi4 230 NOBDI2D. 1% trifluoroaceti
acid in vatgEgiPoe of @ 186 §riflgorpacetic acid in acetonitrile, np
64-70[err] C Anal y5|255) call cu'I%t ed fjo):?1 %err] Herr]Nerr]Jerr]0.35
Herr]O C, 65.86; H, 7.89; N, 21.51. Found C,

65. 7% H, 7.63; N, 21.39. EXAMPLE 108 -

1-(2-Amino- 6-pyr1d1n-31yl—pyr1do[2 3= d]gyr1m1d1n—7-yl)—
3-tert-butyl-urea S
By following the procedure of Example 2, 0.30 g of

2,7~ d1am1no-6-(3-pyr1dyl)-pyr1do[2,3-d]pyr1do[2,3 d}-
20 pyrimidine from Examplé 107 was reacted with 0.16 mL of

tert-butyl isocyanate.: . The product was purified by

medium pressure chromatography using silica gel and

eluting with 90: 10 1. EtOAC:MeOH: TEA to afford the title

compound; mp >300°C; CIMS (1% ammonia in methane): m/z
25 (relative intensity) 338 (MH* + 1, 8), 339 (MH* + 2,

1), 84 (100). '

- EXAMPLE- 109
6-Pyridin-4- yl-pyr1do[2L3 d]pyr1m1d1ne-2 7-diamine
30 N ) To cooled (0°C) 2-ethoxyethanol (13 mL) was added

portionwise 0.30 g of sodium hydride (60% in mineral
0il), and the.suspehsion was'stirréd for 10 minutes. .
To this suspension was added 1.06 g of 4-pyridylaceto-
nitrile hydrochloride, and the mixture was stirred at
35 ‘room temperature for 30 minutes. The neutralized
solution of 4-pyridylacetonitrile in 2-ethoxyethanol .



25 EXAMPLE 116

1-tert-But yW%”{‘?—lfss- di et hyl am no- pr opyl am no) - 6- ( 2, 6- PCT/US95/14700

di et hyl - phenyl ) -pyrido [2, 3-d] pyri mdin-7-yl]-urea Prepared as
described in Exanple 21, starting from 0.50 g of 7-am no-6-(2,

6- di net hyl phenyl )-2-(3-diethyl- 30 -101-~

am no- propyl am no) - pyrido[ 2, 3-d] pyri mdine from Exanpl e 114 and 0. 17

m, of tert-butids ixRiddia @ rExtiprodiciturss quntidireichdysodMeise phase

Corvent o " 2-grhanymer@ikity TheRan St AR b 7ys Rethl I e s

in water/5% omlmim%et reind dorf@amdt iof fciethaoxyethanoldcanshiQ+9 1@ oD 65% of

0.1%trifluor is i dd P 1
PCT/ US95/ 147 0%a,‘qlestdfanﬁcﬂod—S-Ji')yrlmldlnec\ggb%@{a]ﬁﬂe%ﬁrc!el. The resu tlr%ge ¢/ 350

of 0.1%%rif| Fedase wasadiegtied atett@filiuy (for 2 hourSnp lederde

Anal ysi s cal ciinat gthdodiutde/ (%t washed ﬁ@g?ifsthﬁeﬁeﬁ%nd'l 8.23; N,

20.53. 5 Found: . Q7. 7 4;

EXAMPLE 117 CERYL pcgtare th f;ﬂfds%("c? (t}%%u%qﬂp&%eﬁﬁﬁ AL

(4- et hyl - pi pMSaz(iar)l-yl ) - propyl am no] -pyrido[ 2, 3-d]- 10

pyrim din- yI | above in Exanple 37
startin a?.ry%"iso cglcul]atﬁd %ﬁp?lﬁe%%yq qﬁﬁj;;ger}f)@ljn |-yl )-propyl]-

6- (2, 6-18i chl or ophényl )Cfp &2 13- - Nodidhe- 2, 7-di anine from
Exanpl e 36 an¢odingk8 @¢,0feol3xdammnty3145N, 34.s0ryanate. The product was

purified by medi um pressure chromat ography using silica gel and

el uting with 90:10:1 Et OAc: MeOH: TEA, to afford the title

conpound, np >200[err] C (dec) ESIVSE!}Q!MI&(E I\HEG—VCHBCN + 0.1% AcOH) :
mz (relative,i AS s 4 Dy {dH e+ 2,
48) Ana ' ' i ~52

H err] @5 3- tert—buty(l‘ uma72 H, 6.54; N, . 17 70.

Following the procedure of Example 2, 0.30 g of
2,7-diamino—-6~- (4-pyridyl) -pyrido[2,3-d]pyrimidine from
Example 109 was reacted with 0.154 mL of tert-butyl
isocyanate. The product was purified by medium

20 pressure chromatography using silica gel and eluting
with 80:10:1 EtQAc:MeOH:TEA, to afford the title
compound, mp >350°C; CIMS (1% ammonia in methane): m/z
{relative intensity) 338 (MH* + 1, 6), 339 (MH" + 2,

1), 84 (100).
25
EXAMPLE 111
6-Pyridin-2-yvl-pyrido[2,3-d]pyrimidine~2, 7-diamine

The procedure of Example 1 was followed to react
0.84 mL of 2-pyridylacetonitrile and 1.0 g of

30 2,4-diamino-5-pyrimidinecarboxaldehyde to afford the
title compound, mp 312-321°C.

Analysis calculated for C;,H;oNg<0.07 Hy0:
Cc, 60.18; H, 4.27; N, 35.09.
Found: C, 60.46; H, 4.34; N, 34.70.

35



Found: H 6.58; N, 17.30. 25
oSindlh TP,

EXAVPLE | -tert-Butyl-3-{6-(2, 6-di chl orophenyl)

pi perazi n-1-yl)-propylam no] -pyrido[2,3-d]pyrimdin-7-. _ yl)-thiourea
Prepared as descri bed above in Exanple 37 starting 30 fromO0.5 g of

N err]-[3-(4-nethyl-piperazin-1-yl)-pL0R¥!]-

6- (2, 6-di chl orophenyl)-pyrido[2, 3-d]pyrimdine-"- 2, 7-diamne from
Exanpl e 36 and 0. 142 g of tert- buEXAMPLE 112|soth|ocyanate The product

was purifie : : ) IS Llica gel and
elutlng 359?g : : ] AT gave——o kB eOf two

product s. §B£Eﬁix£ﬁ££_9é§ BnﬂlErrlmyd;annybL-Bpebhgk-urea WD 96/ 15128
PCT/ US95/ 14700 gy follow1ng the general procedure195 Example Rhgse :

ekt veg B o0 CUb, LStRl 38 B £6L iy 7 (bsEBLE. 7,

wat er / 5% of aﬁlﬁé’o-propylaminbueppnﬂ:dolz aedipynimiéinei frome to 65% of O. 1%

*n acel ot | ERRABIEL20, B CrLECURUSUL PR 00178 o ety 111 vOroRCET € i

"EXAMPLE 119ig0cyanaBef 6- Tne6p:pdhtbrupaepyr;fre@3by4renen9e phpaeazun-
1-yl)-prop %f@%??%t%%é'ﬂ?%@ gndé giﬂ”rgtérgeypﬁase columd; le@heiny! -urea

g?p2¥§g!ﬁtiWyF9 %r%@%V?nB ?Qaglﬂﬂ hﬁﬁﬁﬁbhﬁﬁyfiomlgo% of 0.1%
e 0.10 5 oF 000 S0 b DeSLl S5, - ap oot Do s tuce styrred 1o 1 g
hour - at rooﬁFf%ﬁBgfé?ﬁ?tlc aé1a! lﬁh%°§g85é5§+%ﬁ €B EQ% éd- %%O[err]C:and'l
~0.15 nL of trlfluonoeceyicaabadyincwaberdw%vaefaadb%l dropwi se. After the 20
~addition “ﬁérEfﬂﬂbfbééetiEea&facihogcakéﬁﬂfflrés mp 92-108° c.
15 Analysis calculated for C23H29C12N701 0 25 H,0:
C, 55.82; H, 6.01; N, 19. 81.
Found: C, 55.84:; H, 6.02; N, _19_68

EXAMPLE 113 -
20 1-{6-(2,6 chhlorophenyl) -2- (3 dlethylamlno—propyl-
amino)—pyr1do[2L3_d]pyr1m1d1n-7-yl} 3-isopropyl-urea
The procedure_of,ExampléHZl waé folloWed_to_react
0.30 g of 7-amino-6-(2, 6-dichlorophenyl)-2-(3-diethyl-
amino—propylamino)-pyrido[2 3-d]pyrimidine from
25 Example 20 and 0.077 nL of isopropyl 1socyanate The
product was purified by medium pressure chromatography
on silica gel ‘eluting w1th 90:10:1. EtOAc:MeOH:TEA to
afford the tltle compound mp 88- 100 C, CIMS (1%
ammonia in methane): _m/z (relatlve_lntens1ty) "
-30 504 (MH*, 3), 506 (MHf'+ 2, 2), 86_(100).

- EXAMPLE 114 _ B
NZ—(3-D1ethylam1nofpropyl) -6-(2, 6~ dlmethyl-phenyl)-
pyrido(2, 3- d]pyr1m1d1ne-2 7-diamine.
35 The procedure of Example 20 was followed to react
3.0 g of 2,7-Diamino~6-(2, 6~dimethylphenyl)pyrido-




allowed to warmto roomtenperature and stirred for 18 hours at

anbi ent t enpPWOM6U5¥M8 The nmi xture was concentrated i n vRGCRIOIA4T0Be
product purified by medi um pressure chronmat ography on silica gel
eluting 25 with 90:10:1 Et OAc: MeOH TEA to afford the title

conpound, np >200[err] C (dec); MS(ES).

EXAMPLE 120 N err]-[3-(4-Mthyl - pﬂﬁ%&a2|n | -yl)-propyl]-6-(2, 3,5, 6-
30. tetranet I, 41,0 3 fyi m di 7 - e

A xture of 116055006 vb 1 BEHe Sxbud Bl "e B 307 ¥E N amino-
phenyl ) - pyrldopz(ﬁéurﬁyel damén@)Pr@PQMEn¢0fgmwe the tifpdsngampggind). 66 ¢

of - sul fam c ach% 2agdoigepl of 1-(3- am nopr opyl ) - 4- net hyl
pi perazi ne was ted to reflux 35 with stirring for 34 hours. The
reaction flaskBRadysis calgplafed,for £2ehanils ‘Patlip gﬁz@t‘i | lation col um and
;2§/U895?1470g0 96/ 15128 69.31; H, 8.01; N, 22. 04.

- excess
am ne renoved E?u8|st|Fra??oﬁgén§er 8h yéc&& 04‘ The resi due was
diluted with 40 nmL of dichloronethane washed with 10 nmL of water
foll owed by a 15 nL wash S Withg xgg@q § sodi um bi carbonate. The
basi ¢ aqueous _5 | ayer was extract th dichl oronethane (3 x 25 ),

and the conbinéﬁlgiéﬁnE&EEEEE&QE&E&KEEQRH&&E&EP ~§ri{de 6~dimethyd~ 25 ni).

The orgapic | a Hén $-giredodPeB-d] JAUﬂebered and
evaporated in va pr%§sure 10

chr omat ogr aphy u3|n8r§PPF89 Géldgﬁﬁré Eglﬁﬁ afﬁlf
Et OAc: MeOH: TEA7~aminbt6+d2t bedimekthglphenglne2~ {3~-diethylaindnd23C,

G op. 4l v ePrgPlpHIs)tBLELtaTEA Mg tidiather oY dn uRapeR 1l 211

EXAMPLE 121  and ethydrisggyghage(2- Fae(prndunylwpspguazﬁnéﬂlyno

propyl af5no] - 6xfgeBse: BhhSkr BrBpEYhtPY8NUPLCPYh €0T18 reverse phase
column, eluting with a solvent gradient starting from
100% of 0.1% trifluoroacetic acid'in water/0% of 0.1%
trifluoroacetic acid in acetonitrile to 70% of 0.1%
trifluorcacetic acid in water/30% of 0.1%

20 trifluoroacetic acid in acetonitrile, mp 64-70°C.
Analysis calculated for C,sH3sN;0,:0.35 H,0:
¢, 65.86; H, 7.89; N, 21.51.

Found: C, 65.78; H, 7.63; N, 21.39.

25 EXAMPLE 116
l-tert-Butyl- 3-{2-(3—d1ethy1amlno-prgpylamlno) 6—-(2,6—
dlmethyl—phenyl}-pygldo[2 3- d}pgrrm1d1n-7-yl]-urea
Prepared as described in Example 21, starting from
0.50 g of 7-amino-6-(2, 6-dimethylphenyl)-2-(3-diethyl-

30 amino-propylamino)-pyrido{2, 3-dlpyrimidine from
Example 114 and 0.17 mL of tert-butyl isocyanate. The
wwesmmens v e product was purified by reverse phidse preparative HPLC

on a Cl8 reverse phase column, eluting with a solvent

gradient starting from 95% of 0.1% trifluoroacetic acid
35 in water/5% of 0.1% trifluoroacetic acid in

acetonitrile to 65% of 0.1% trifluoroacetic acid in



20 rimdin-7-yl)-urea Prepared as_described in
Exanpl e ?}P ng from 0.41 g of PCT/US95/14700

N2-[ 3- (4- net hyl - pi perazi n-1-yl)-propyl]-6- ‘ (2, 3,5, .
6-t et ranet hyl - phenyl ) - pyri do[ 2, 3-d] pyri m di ne- 2, 7-di am ne from
Exanpl e 120 and 0.12 nL of tert-butyl]@h | socyanate. The product was
purified by nmedi um pressure chromat ography using silica gel and

eluting  watem 358 V¥ 10. 118 HAPFINRKIEISH ¢ e d Oirdl dberdniteile,
conmpound, - FN[]%S ﬁerr] C. Anal ysi s cal cul'ated for

C[err]H[er Theory: - -C;, -67.64; H, 8.33; N, 21.083.
Found: Qnaﬁﬂyazls ¢alc81lz3;ed\| £R20.GBAH;oN70, :

EXAVPLE 122 s éﬁdj—? 8@ [ﬁcrg%?/p N'B_éa 53 (4 di ethyl ami no- 35

but yl am no) pyr|

( 3- not phol iFRURGA - pr dpy1§TiHoded 2 , 20/3D6/ 15128

PCT/ US95/ 14700 -107- _

Prepared as described in Exanpl e from 0. 3926 g of

N err]- 3-(4-nethyl-piperazin-1- M%y‘ﬁ

6- (2, 6- di crm-dxdmtmudn—lpwm-cﬁa{{zseezi]@dmnrbmhenyl) 2-21;:7-d| am ne from
Exanpl e 53 (34]_%& - ate. The
product wa . red SHf-e—cHF-orat : m-Silica
gel hd el lnyﬁigaaﬂmrh-}sldlma i xt ur & of 90: 10 1 _,_ | -_ Et OAC I\/EO—I TEA to
afford the titl erepma %sraé&%q(ﬂeeird&ve in

?/EMC_?[_QPE][ er rl%'@m %‘%ll% Aﬁ/ﬂj)er[p]- (é methyl &)?'el Ei:[alz\g.%-l n-tyelr}S-Ip}r%pyq.l]%
EXAMPLE 125 (2, 6- dmhmﬁoﬁ&wl)}ﬂﬁz(db[&cﬁmlpyﬁpﬁmmﬁé-Z (4 diethyl - 15
am no- but yl / In I rea To a
ol ution otz,m? ?g)aéﬁé'{ Cﬂﬁ[d%no tyle 6d d7 (yﬂléjg of l-adamantyl

N2- (145 di et lAcaWanatax yI'I)hepmqm{CZ‘, :Naﬁ g:ymmﬁ:chdld}y medium

pressure chromatography us:.ng silica gel and elutlng
with 90:10:1 EtOAc MeOH TEA, . to afford the title
compound, mp >200°C (dec), ESMS (20/80 MeOH/CHLCN +
0.1% AcOH): m/z (relative 1nten51ty) 623.4 (MH*, 100),
20 625.5 (MH* + 2 48) o

Analysis calculated for C32H40C12N801 0.52 H,_o

C, 60.72; H, 6.54; N, . 17.70.
Found: C, 61.06,_H, 6.58; N, 17. 30.

25 . EXAMPLE 118 )
1- tert-Butyl -3~ {6—(2 6 dlchlorophenyl) -2-[3- (4-methyl-
plpera21n—1 yl)-propylam1no]-pyr1do[2 3 d]pyr1m1d1n-7—
yl}-thidurea ' . _

_ Prepared as descrlbed above in Example 37 starting

30 from 0.5 g of Nz-[3 (4-methyl-p1pera21n- -yl)-propyl]—
6-(2,6- dlchlorophenyl)-pyrldo[Z 3- d]pyr1m1d1ne-.
2,7~ dlamlne from Example 36 and 0.142 q of tert—butyl
1sothlocyanate. The product was purified by medium
pressure chromatography u31ng silica gel and eluting

35  with 90:10:1 EtOAc:MeOH: TEA whlch gave a mixture of two
products. The mlxture was - further purified by reverse




2, 7-diam ne (25.0 from Exanple 53 in DVF (300 ni) V\ﬁzlf.@gﬂ
equi val ent BF’%ﬁﬂﬁg%dlunlhydride suspensi on 20 (2.31 9g). erﬁgﬂ%

stirring for approximately 2 hours at roomtenperature, one

equi val ent of phenyl isocyanate (5.72 g) was added and the reaction
nmonitored by thin | ayer chromat ogigphy. After approximately 24

hour s, the solvent was renoved in vacuo. The residue was 25

di ssol ved in qixdde e iﬁﬁﬁaﬁémhﬁmcSoﬁoéu¢1©nrma6rse phasmasbbdmneveral

tinmes, first wt t d
clhlrrgfl deI risl'he\,‘\llel"‘pClv\rlij1 S?;ch?ﬂ o‘?fﬁ]‘ﬁeofh% ?5?/%}3%3‘&@%?%03 ‘% ﬁéﬁr?rg%%%s;égn: gm fate
and concent r at@ed $ ntwiafluor@ceinit carphin ovater/ 3P of 0¢E%idue on silica
gel eluting V"'éﬁﬁxﬂ%’f f&ﬁf& Qcid i n akd P%rii eE$'Y6§‘§” &g 6918:1),

oA £33

fol |l oned by |zat|on romter hyI ester gave

21.58 g of thetltiﬂ@wﬁﬁkﬂrﬂ ack@rin pialersld
(6-(2, 6-dichl %Wﬁ&a@eﬁﬂc dé@id‘Yiz@%é@t&UiﬂfﬂI’éﬁ%p 3500 C (dec);

pyrido[2,3-d]pyrimdin-7-yl]-urea, ESMs (20/80 OH/ CH3CN + 0. 1%
AcOH): Merr] 3 532; np dec 157[err]C. WO 96/15128

PCT/ US95/ 14700 -108- Anal ysi s
cal cul ated for C[err]H[err]N[err]CJ[ggéﬁ r 10 Herr] QO Theory:
C, 58.45; H 6.64; N, 18.35; d PLET{16) H[err]O 0. 34.

Found: 10 C, 5B B (2 6-Dixshloronseyl) €2~ [33(4-methyl-piperazin- Herr]O
0.57. -y1) -propylamino] -pyrid&tAMELE) g¢Aimidin-7-yl} -
1-[6-(2,6-Dic i%T#TEgEHU#i;7T14 drethnyam no- puryt -

am no) - pyrlckﬂlhl? eihyhrurea 7. yl]-3-ethyl-urea 10 To a cool ed
((jS[ﬁlrr] 0 hsol :Jtlon ™ aﬁ(é@l@uon of 0. 50 of N2-[3-(4-methyl- . .

I chl or opheny err y
pyrido[ 2, 3-d] éﬁ iﬁa ﬁﬂ ?0 ?é %l?+%%+°r°phen%§5nple 53 in THF
(6 mL) Mas addgﬁrpmmst3tdﬂpyrlmldhmeaaﬁ7hQidmsneaﬁaﬂ@ Egampieg}bi hn
porti ons. ﬁ?gt t4h € 0 aghient
tenperature and |rre é@é?&“é £ gmgg 8ot gﬁdfﬁﬁ Hpariae, —

the mixture stirred for 1 our at room temperature.
The suspension was cooled to 0°C and 0.15 mL of
diethylcarbamyl chloride was added dropwise. After the
20 addition was completed, the reaction mixture was
allowed to warm to room temperature and stirred for
18 hours at ambient temperature. The mixture was
concentrated in vacuo and the product purified by
medium pressure chromatography on silica gel eluting
25 with 90:10:1 EtOAc:MeOH:TEA to afford the title
compound, mp >200°C (dec); MS(ES).

EXAMPLE 120
N2-[3- {4-Methyl-piperazin-1-yl}-propyll-6-(2,3,5,6-
30 tetramethyl-phenyl)-pyrido{2,3-d]pyrimidine-2,7-diamine

A mixture of 1.00 g of 6-(2,3,5,6~-tetramethyl-
phenyl)-pyrido[2,3-d]pyrimidine-2,7-diamine from
Example 98, 0.66 g of sulfamic acid, and 10 nL of 1-(3-
aminopropyl)-4-methyl piperazine was heated to reflux

35 with stirring for 34 hours. The reaction flask was
fitted with a short path distillation column and the



| socyanate was added, and the reaction m xture was stirred for an
addi ti onWO1ISIBurs at anbi ent tenperature. The prREREIIS(H4200

i sol ated by pouring the 20 reaction mxture into approxi mately 200 niL
of 0.25N aqueous HO and filtering the resulting solution. The
filtrate was made basic with 50% aquepys- sodi um hydr oxi de, and the
aqueous |ayer was extracted tw ce with ethyl acetate. The conbined

O gani ¢ ext 64 Bl removel 156 d%@%}ifét’fian dhdé£ripden 2psie, {11 rate.

concentrate under vacuum roduct was radi al

chr omat ogr Mg X8SAYR WS ALl Rd artthy 40 ke of d 1ghlorcg'ge ine,
Et OAC. MeOH. Jdghdd witior1D e df twr e fslivived by a P@%N%&sl@m cul ated for

o 5 N 1 7 SAChAE fidin Biea@idiate o g bagigaateois °% g

96/ 15328 layer was extracted with dichloromethReye USYSt 12500L) ,

- 109- th &?A&‘f}@ fzﬁ;é h b
N-[6-(2, 6- or%p eny rﬁe 2- ( I et hyl'am no]?acﬁ%gw?s ed WIthanfln%? pyrido
[2, 3-d] pyr(:fn’&h%r5 Aaky o NT %t?ﬁﬁa%n}r%ﬂ% was rled OVe% a sol ution of

7- am no- 6- (rRadnehl nim CE‘IDME&‘B’) )filtered, and evaporated in vacuo.

2- (3-di et hy, amno am no d yrlmdlne : (42 mg) from
Exanpl e 20 C?u_L a%uéog%%égb%/med ‘Lﬁ) %Wf?‘lydrl de suspension (5
ng) ,1&nd thehmmtagra@tsy using silicadgal annbrelwtrmagaiwtle for 0.5 hour.

-(I:-gr Lgﬁyl ) - N?Q e]If’ cggttﬁétzp ﬂ?ﬁl%?%gf%diﬁﬁé t@{{%@&”@&%{pmgyg m xture

was stlrreclﬂl?o?r GBact i on mxture was diluted with

di chl or onetmtpygg) ngr]) wted fo 2 x 15 m). The
organi c | ayer was CE‘glr ed % c%ﬂggﬂlﬂ sulfat rOﬁc(él concentrated. The 15
resulting oil was |qu 'orﬁ's i3h4 ng with

net hegol etmn@pet@,tessmsé;t rryJamw. (18 1.0 0. 3) to “afford a

m xture of 7-am no-6-(2, 6d|chlorophenyl) :

2- (3-di et hyl am no- propyl am no) - pyri do[ 2 dl pyr| m d| ne - (40 nmg) and
[[[6-(2,6-dichlorophenyl)- 2(3 ZE)XAM : :

di et hyl am np= & 08 s

yl 1imno[[ el

propylamino]-6-(2, 3,5, 6= e-ramet yl-p e-_yl)-pyrldo- :
20 - [2,3- d]pyr1m1d1n-'7-yl}-urea o
Prepared as described in Example 37 starting from
0.41 g of N2-[3- (4-methyl-piperazin-1-yl)-propyl]}-6-
(2,3,5,6-tetramethyl-phenyl) ~-pyrido[2, 3~-d] pyrimidine-
2,7-diamine from Example 120 and 0.12 mL of tert-butyl
25 isocyanate. The product was purified by medium
' pressure chromatography using s-ilica 'gel and eluting
with 90:10:1 EtOAc:MeOH:TEA to afford the title
compound, mp 185-198°C.
- Analysis calculated for C30H44N3-O1_: L
30 Theory: C, 67.64; H, 8.33; N, 21.03..
Found: C, 67.31; H, 8.23; N, 20.87.

EXAMPLE 122

1- [6-(2 G-chhlorophenyl) -2~ (4- dlethylam:mo-

35 buty;amlno)-pyrldo[z 3-d]lpyrimidin-7-y1] - -3~
(3-morpholin-4-yl-propyl)-thiourea




et hyl am no] carbam c aci d- 1, 1-di net hyl et hyl ester. This m Xt ur e_was
di ssol ved | waae/iptd8ous di chl or omet hane (0.5 nL) contaj?ﬁTﬂfwﬁﬂ‘"m
2.6-lutidine (8 ng). Trinmethyl- 25 silyl trifluoromethanesul fonate (6
ng) was added, and the m xture was stirred at roomtenperature for
30 hours. The mxture was poured into sajqfated aqueous sodi um

bi carbonate, extracted with di chl oronet hane, dried over sodium

sul fate, and 30 féﬁﬁf‘éﬁ %é;‘d#scr'f deﬁvlﬂﬁﬁﬂpﬁlsmmmt@ﬁéﬁphed on

silica gel, elutin acetate trlet n1ne
(8.5:1.5: 0. 3) Q&%zgecgcpﬁﬁﬁ-th&ﬂ@-me Y1-RmsFnrdn 72 174
MeOH CH er r | ONH 0. 64 A I drophenyl) -rwrid@!z,tswlpﬁmmmé 490. 5

(M err], 100)2 49315 35 I&l\ﬂ—;{errﬂ :} J) MH err] + 2, 64).
WO 96/ 15128 amine fro e’ S95/ 14700

-ﬁlO- 5t_ | }morﬂﬁuiinﬁpxupym)fsathﬂanyénatémﬁ Théprwdmettw@$cal
pnarmaceuti ca r £714
EXAVPLE 126 5P ﬁ&@%%#ﬁ%ﬁﬁ%% orntlgﬁd]\tiyon |£r1)55h¥| °Tf’o??r}% ®har d
gel atin capsulgsl fand crltingivwi th ratsolvente pieparedt 104%ing the

fol I owi ng | ngratNMeOH: TEA to afford the tltle compound, mp >200%antity

(ng/ capsul e) 10
Starch powder {dec); ESMS Wéab MeOHf C%"" 0 4y el st’%/a%ate

10 10 (relativdtidtensity) 619.4 (MHY, MED ,np211%5 (MHT 2, The
above |ngred|ep}s are mxed and filled into hard gel atin capsules in
460 ng quantit 3 A typi cal
EXAMPLE 123
l-tert-Butyl-3-[6~(2, 6-dichlorophenyl)-2-{4- dlethyl—
15 amino-butylamino}-pyrido[2,3-dlpyrimidin-7-yl]-urea

To a solution of 6-(2,6-dichlorophenyl)-

N2- {4-diethylamino-butyl}-pyrido[2,3-d]pyrimidine-
2,7-diamine (25.0 g) from Example 53 in DMF (300 mL)
was added 1 equivalent of 60% sodium hydride suspension

20 (2.31 g). After stirring for approximately 2 hours at
room temperature, one equivalent of phenyl isocyanate
(5.72 g) was added and the reaction monitored by thin
layer chromatography. After approximately 24 hours,
the solvent was removed in vacuo. The residue was

25 dissolved in dichloromethane and this solution was
washed several times, first with water and then a
saturated solution of sodium chloride. The
dichloromethane layer was dried with magnesium sulfate
and concentrated in vacuo. Chromatography of the

30 ' residue on silica gel eluting with ethyl acetate:
ethanol:triethylamine (9:2:1), followed by
crystallization from tert-butyl methyl ester gave
21.58 g of the title compound l-tert-butyl-3-
[6- (2, 6~dichlorophenyl} -2~ (4-diethylamino~butylamino) -

35 pyrido([2,3-d]pyrimidin-7-yl]-urea, ESMS (20/80
MeOH/CHSCN + 0.1% AcOH): M" + H = 532; mp dec 157°C.



active ingredient is N[2- fornylan1no 6- (3, 5-di net hyl -

phenyl ) - PYP96/83128 3- d] pyri mi di n- 7-yl ] - n- but yani de.  The 20 PCTUSHUMEW i on
is adm nistered from2 to 4 times a day for treat ment of

post surgi cal restenosis. WO 96/ 15128

PCT/ US95/ 14700 -108-. -111-

EXAVMPLE 127 Formul'ation for Oral Suspension

I ngredient analysis caléﬁQHEEd for C, 26 &'5 @6 +6416-di$r onophenyl ) -[1, 61-

R S A P Al ST IPE TP P b

égo ng I . Bgogharsa. . - 10 nFllg .
erry Flav i,lled water g.s.
ad Poypg:y Cr 58517 H, Tﬁé ONr otBorTéoFdr 1 B2 hdad o 40
of 155 distilled wHp@r. @n87t he napht hyridi ne i s suspended

t herein. The saccharin, sodiun1benzoate,'and flavoring ~are added and
di ssol ved. The volune is adjusted_to 100 nmL with distilled water.
Each milliliter of syrup ~ . cBXAMPRE 324y of -active ingredient. 20

EXAMPLE 1281-[6-(2, s—nlcﬁabkapﬁeﬁgqm goniaidhiertydaniaochutel-ve ingredient
Acti ve i ngr edl, ens - . bU mb ) Starch

45 ng amino). = rép¥&3—3-ethyl~§g;ﬁg

Pol y¥Dnyl pyrrol i @one cooled (5°C) soAuMgon of 6-(2,6- . (as 10% sol ution
in water)  g4jchlorophenyl)-N2-(4-diethylamino-butyl)-

' pyrido[2,3-d]pyrimidine-2, 7-diamine (0.61 g) from '
Example 53 in THF (6 mL) was added potassium )
hexamethyldlsllazane (0.308 g) in portlons._ The

15 reaction mlxture was allowed to. warm. to ambient
temperature and stlrred for 30 minutes. ‘Then ethyl
isocyanate was added, and the reaction mixture was
stirred for an additional 18 hours at amblent

. temperature. The product was isolated by pouring the

20 reaction mixture into approx1mately,200:mL of 0.25N
aqueous HCl and filtering the resulting solution. The
filtrate was made basic with 50% aqueous sodium
hydroxide, and the aqueous layer wés extrected_twice
with ethyl acetate. The combined organic extracts were

25 dried (MgSQ,), filtered, and the filtrate concentrated
under vacuum. 'The_product.wes purified by radial
chromatography eluting with a solvent mixture of
90:10:1 EtOAC:MeCH:TEA to afford the title compound.
Analysis calculated for Cp4Hj;Cl,N;0,:0.78 Hy0:

30 . C, 55.59; H, 6.33; N, 18.91.

 Found: C, 55.59; H, 5.93; N, 18.62.




Sodi um car boxynet hyl starch 4.5 ng 30 Magnesi um st ear at e

0.5 ny WO 96/151 Tal ¢ 1.0 nBCT/USIS/14700
Tot al : 150 ng . WD 96/ 15128

PCT/ US95/ 14700 -112- The
active ingredients, starch, and cellul osgqggare passed t hrough a No.
45 mesh U. S. sieve and m xed t horoughly. The sol ution of

pol yvi nyl pyrrol i done is -~ m xedgppambrthezeesul tant powders and then
passed 5 th ) .14 nesh U, S. .sig

Th ranul es _are
dried at 50- 60NatPTE2aRdDHSRLRE PREBYgh- 4~ Mg "C38 ziﬁﬂinZPerY&' si eve.
The sodi um car amiyoptpyrids 82 £3-dpgntmi din-7-y1-N3t eathy2-gaaditdihe,
previ ously passed throug 6 i AESh LS. n added
to the granul es mhi@%,g1€°fu£9%?t§ %1%Pﬁﬁgegré52§n8§€§¥§5°§§g§%?2b|et
machi ne %o 2- (3ydiethyhamibne-prepyhanine hgpysbdeyZ, 3-dl1pyrimidinet ypi cal

active i ngredi eap jihj | £26M ERakPPePOVEn DUF (LPAEPRASI 88dkE Ebe compound
of Exanple 21. 15 . . EXA LE¥129_ A
parenteral conPotiRpydridepsuspepsion (5 mghy RRE LREMIBEUFR] ¥eBion is

Er?gared by6dzssbfn¢®g?t room ﬂfﬁpénabﬁre for 0.5 hour. To the

- (2-am no- 6- - vl)-p - R _ _
[2,3-d]pyrinid$%$9€%§€-ég% = r%%%|¥%§%3nyﬁro%§?§Feﬁﬁ buto?ﬁiourea in 250
nL of 0l®% aqueadsosyl] thfr (ethyl HesS- (ethyl kbsothbouned 437 umgi ngande pH of
the solution tE,@bpityre was 7sgirrr55"2§o£°i§“héﬁi-99 | gnaelbayipgd for ”ée

t reat ment .0 reast cancer. ; EXAMPL
130 Pr dpb¥Eare W rdliperd | whih edichloromethang (PQinké 8rd500 ny of

1-[ 2- am no- 6- (Wadhed with wh€dH o[DphenyInrPyritoé 2orgasl8yLapbd Rad-yl]-
i m dazol i di n-2-onpe,and ,1500 o¥ ggobro oil are 30 ended to
unifornmity at SOpedryith q?@fﬁ?x??i t¢ and) ggncentrated. e

15 resulting oil was purified on silica gel, eluting with
methanol:ethyl acetate:triethylamine (8.5:1.5:0.3) to
afford a mixture of 7-amino-6-{2, 6-dichlorophenyl)-
2-(3-diethylamino-propylamino)-pyrido[2, 3-d]pyrimidine
(40 mg) and [[[6-{2, 6~dichlorophenyl)=-2-{3-

20 diethylamino-propylamino) -pyrido[2,3-d]pyrimidin—-7-
yl]limino{[1l,1-dimethylethoxy)carbonyl]aminolmethyl]-
ethylamino]carbamic acid-1,1-dimethylethyl ester. This
mixture was dissolved in anhydrous dichloromethane
{0.5 mL) containing 2.6-lutidine (8 mg). Trimethyl-

25 silyl trifluoromethanesulfonate (6 mg) was added, and
the mixture was stirred at room temperature for
30 hours. The mixture was poured into saturated
aqueous sodium bicarbonate, extracted with
dichloromethane, dried over sodium sulfate, and

30 concentrated. The resulting oil was chromatographed on
silica gel, eluting with methanol:ethyl acetate:
triethylamine (8.5:1.5:0.3) to afford the title
compound (7 mg), ESMS (1/4 MeOH/CHCN + 0.1% AcOH):
m/z {relative intensity) 490.5 (MH*, 100), 491.5

35 (MEY + 1, 27), 492.5 (MH' + 2, 64).




to 24[6r§kgg<'afal pered nol ds. Each suppository will weigh . ut 2 g

and can stered from1l to 2 tines each day RGOS e nt of
bacterial infections. WD 96/ 15128

PCT/ US95/ 14700 : . -113-

EXAMPLE 131 ' -11010pical Preparation

I ngr edi ent * Anount I ngr edi ent

(mg) 5 TheNEeiibwiﬁgnekbmpaEBnﬁprupgk)161ustrate typical
(3,5-dineth p 3wd]
2,7_dianineBﬁXBﬂSE&hklgal fBrmulFtionaiéibqghad 59 EﬁﬁbhhﬂbgﬁtloEOO 10
VWhite Petrol atum : 500 ) Cetearyl Al cohol

50 _ d yceryl Stearat @XaMPLE 126 100 - PEG
100 Stearate 0

50 157 - ANBHBE&@FE“%&P&#PHBE&H&E—@“ in theo%orB‘m% hard

TOTAL gelatin capsules for oraloaﬁmlnlstratlon are\\baepazxed ai ned is:
WO 96/ 15128 PCT/U895/14700

using the follow1ng ingredients: .

-'Quantity‘

: (mg/capsule)
10 Active compound - 250
| Starch powder | 200 N ‘
Magnesjum stearate .= - 10

- Total L - 460 mg

15 _ S _
The above ingredieﬁts‘are;ﬁixed and filled into
hard gelatin capsules in 460 mg ‘quantities. A typical
active ingredient is N-[2-formylamino-6-(3,5-dimethyl-
_ phenyl)-pyrido[2, 3-d]pyrimidin-7-yl]-n~-butyamide. The
20 composition is administered from 2 to 4 times a day for
treatment of postsurgical restenosis. .



-114- CLAI M5 1. A
conmpound of WB®6I1E128 | [err] PCT/US9S/14700
wherein 10 Xis CHor N B is halo,
hydroxy, or NR{err]Rlerr]; Rlerr], Rerr], Rerr], and
Rl err] independently are ng&pgen, Cerr]-Cerr] alkyl
Cerr]-Cerr] alkenyl, (err]-Cerr] al kynyl, Ar', am no,
Cerr]-Cerr] alkylan1no or di -(errgydergl1dp al kyl am no; and
wherein the al kyl, alkenyl, and al kynyl groups may be
sugstltgtedlbthg[err]R[err] wher e Rlerr] and Rl err] are

i ndependent |y hydrogen, err err

al kenyl, Cerr]-Cerr] al kvnﬁEMIqC?{ér] - é(yéra}l Suspension d 1-d ]
[err] any ofinighedientgoi ng al kyl, dndeamtd, and al kynyl
25 groups | '

6- menmbersed carbocycli%-64,ﬁe@ﬁb@@@@Ph%nYlhg[l:%]- 500 ®htaining 1 or 2

heteroatons sel ected fg ridine-2, 7-dfhhifgen, oxygen, and sul fur, and
Rlerr], Rerr], R[erré ﬁ%%%y Rl err] independently are

hydrogen, nitro, 30 Sorbitol solutionr 6W@EhYEF. phenyl , Ut ituted phenyl,

- C=N, . S NH
I I Sod R RePFOate R err], -CRlerr], 19 A%rr],
SOerr]Rerr], halo, shecharsherr] al kyl, Y ekg]-Cerr]
al koxy, thio, -S-(err C[errL aIkyI 35 hydro§y, Cerr]-Cerr]
al kanoyll0 Jerr]- CIer@ enrxahbgyexy, or 50 mg

Distilled water g.s. ad 100 mL

The sorbitol solution is added to 40 mL of
15 distilled water and the naphthyridine is suspended
therein. The saccharin, sodium benzoate, and flavoring
are added and dissolved. The volume is adjusted to
100 mL with distilled water. Each milliliter of syrup
contains 5 mg of active ingredient.

20
_ EXAMPLE 128
Tablets each containing 60 mg of active ingredient
Active ingredient N 60 mg
25 Starch 45 mg
Microcrystalline cellulose 35 mg
Polyvinylpyrrolidone 4 mg
{(as 10% solution in water)
Sodium carboxymethyl starch 4.5 mg
30 Magnesium stearate _ 0.5 mg
Talc _ 1.0 mg

Total . 150 mg



WO 96/ 15128 PCT/ US95/ 14700
-115- WO 96/15128 -NRlerr]Rlerr], or Rlerr] and Rlerr] tREISIBAEMWher

when adj acent can be net hyl enedioxy; nis 0, 1, 2, or 3; and
wherein R5 and R6 together with the nitrogen to whi ch they are
attached can conplete a ring haV|ng 3 to 6 carbon atons and
optionally containing a e%eroaton1se|ected fromnitrogen,

oxygen, and The ac 1v§qlf]¢’£ed1ents, starch f[eﬁ&]ccﬂgéﬂgér]ﬁgget her

with the nitrogen to tta nd err] and
Rlerr] togeR¥esed ERrowgh 43 No. 45 mesh tUtﬁ;erﬁ%%VW% pig&dare attached,

can al so bethoroughly. The (dd1d¥{@i rds pwly%{ﬁylﬂyrrolldone is -
-N=C-R err] % éﬁ)n&hete af hav cTeqr 6 carbon atons
and optlonaff”r’f/ ot Lo %aﬁt powders ?‘%eﬁ%ﬁ%aﬁ%ﬁ%"’%el ected from
ni trogen, oxhygewgh amdVo. 14 mesh U. &ulémveandl‘lﬁ egrjnabels Rirer |
addi tional | [err]
anal og sele%t%%@f$§n$6L errrTd p??%&% thﬁougq:aﬁNo. leé%FSh u.s.
[err] sieve. The sqqiwmicarhgmymgthyl rﬁ#ﬁ%@kw1m<$Q§$}um1err] al kyl ,
C[e{r]lﬁifréﬁearate, and ta%éﬂ*ﬁ%%@moﬁg By 'Padd&d rthpdkgiya . N§1660] derr]
cycl oa option contai ni ng .an ox ni.trogen, or
sﬁlfur a?o egh U.S.. 51eve,[a§ei%heh aéﬁeé o%Ke gr3§LIES which,
10 after mixing, are compressed on a tablet machine to
yield tablets each weighing 150 mg.. .
A typical active ingredient utilized in the above '
preparation is the compound of Example 21.

15 : EXAMPLE 129 o
A parenteral comp031t10n sultable for

administration by 1njectlon is prepared by dlssolv1ng
100 mg of 1-{2-amino-6-(2, G-dlchlorephenyl)—pyrldo-_
[2,3-d]pyrimidin~7-yl] -3~ (3-morpholin-4-yl-propyl) -

20 thiourea in 250 mL of 0.9%:aquequs sodium chloride"
solution and adjusting the pH of the selutien'to about
7.0. This formulation is well suited for the treatment
of breast cancer.

25 EXAMPLE 130
' Preparation for Suppositories

A mixture of 500 mg of 1-{2-amino—6—(2,6-
dichlorophenyl)-pyrido[2,3~d]pyrimidin-7-yl]~
imidazolidin-2-one and 1500 mg of theobroma oil are
blehded to uniformity at 60°C. The mixture is cooled
to 24°C in tapered molds. Each suppOS1tory will weigh
about 2 g and can be administered from 1 to 2 tlmes
each day for treatment of bacterlal 1nfectlons.

30



70 and -NR[err]Rerr], and wherein the R err] alkyl, alkenyl,

and wo 96/1512&ynyl groups can be substituted by NR[ err] RCFUSPS/14700
Ar and Ar' are unsubstituted or substituted aromati c or

het er oaromati ¢ groups selected from 75 phenyl, im dazolyl,
pyrrolyl, pyridyl, pyrimdyl, _\%}'396/ 15128

PCT/ US95/ 14700
benzi m dazol yl, benzot hi enyl, benzof
pyrazinyl, thiazolyl, oxazolyl,

-116-

LHMI"E ]i3s]0xazol yl,

i ndol yI,
furanyl, thienyl,

napht hyl , wherein the substituents are Rerr], Rerr], Rerr],
and R err] as 80 defi ned above; ; and t he
phar maceuti cal | y acceptabl e aci d XgRtcal Preparatigfge addition salts
t hereof ; provided that when X ] 'S Nand BT a1 R err], one
of Rlerr] and Rlerr] is other Ingredient t han hydr 0gen. mg) 2. A
conpound .of daim 1 hgprmethefornat= —
[err] 5 Wmﬁem‘ﬁpykiamlnopropyl) 6 Xis CH gro N, 10
B is hal o, hydroxy, or{3NJjetidfoxyphenyl)- Rlerr], Rerr],
Rlerr], and Rerr] ingﬁﬁg ER f i A3 e hydrogen, Cerr]-(err]
alkyl, (err]-Cerr] eﬁ?f&e@i@ﬁ?ﬁ?ﬁne al kynyl , am no,
Clerr]-Clerr] alkyl anidv/ stiaming err]-err] al kyl am no; and
wherein the al kyl, al Sl al kynyl grou may be
substituted by NR errﬁ%ﬁ, m%f%col R err] aﬁ 0R[ err] are
i ndependént |y hydrogehiGerpdtxdatymal kyl , _ SOerr]-Cerr]
| k |, - : -

otkem " qerr-cerrlogligm A g o] 50

Glyceryl Stearate 100

PEG 100 Stearate 100

Ceteth-20 50

15 Monobasic Sodium Phosphate 80
TOTAL 1000

What is claimed is:



[err] any of the al kyl, alkenyl, and al kynyl groups may .

be subst.iWOPEIEth a 5- or 6-nenbered carbocyclic 25 PCT/US9SH4700
het erocyclic ring containing 1 or 2 heteroatons sel ected from
ni trogen, oxygen, and sulfur, and WD 96/ 15128 '

PCT/ US95/ 14700 -117-

Rlerr], Rerr], and R err] mdependent%y are hydrogen, nitro,
trifluoromethyl, phenyl, substitut ed:;ﬂmgyl - C=N, _

S NH 30 _ [err] -COOR[err],
-COR[err], -CRlerr],”-CRerr], SJerr]Rerr], halo, err]-derr]

alkyl, d erl] C[kra:c}mpdaWyoftF’omulﬁ-I?[ err]- C[ err] al kyl,

hydroxy, Clerr]-Cerr] al kanoyl, Cerr]-Cerr] al kanoyl oxy, or
-NR[err]Rerr], or Rerr] and R[err] taken toget her when adj acent 35

can be net hyl ened| oxy; nis 0, 1, : wherein R5 and
R6 together with the nitrogen tcN-- which they are attached can
conpaéate a ring having %% carbon atons and optionally

contatning a & S Ced, from ni trogen, oxygen and 40
sul fur; Rlerr] apd R érr] fogether with the nitrogen to which
t hey are attacheﬁ and Rerr] and R[err] together with the
nitrogen to which they are attached can conplete. : aring
having 3 to 6 carbon atons and optlonally 45 _ ~containing a

het er oat om sel ecﬁ ijrrpm ni t rogen, o oxygen and sul fur, and
R[errd and R[err t|onaIIy can

_[err @Eyr B ected from - C—R[err] -C—CR[e'rr], !
-CGRerr], 50 ' '1§Q{éﬂo,hdrox,orm%ﬂ3[,e”] -S—R[err] in whic

Rlerr] is hydrogen, (R EJZ,C&G”LnS §y¥independently are
hydrogen, C;~Cg alkyl, C,-Cg alkenyl, C,-Cqg
alkynyl, Ar', amino, C;-Cg alkylamino or di-C;-Cg

15 al_kylamino; and_'whereixt -th_e alkyl, alkenyl, and
alkynyl groups may be substituted by NRgR, where
Rs and Rg are independently hydrogen, C,-Cg alkyl,
C,~Cg alkenyl, C,-Cg alkynyl, C3-C;,

R12
cycloalkyl or (CH,), , and wherein
' Rio
Ry,
any of the foregoing alkyl, alkenyl, and alkynyl
25 . groups may be substituted with hydroxy or a 5- or

6-membered carbocyclic or heterocyclic ring
containing 1 or 2 heteroatoms selected from
nitrogen, oxygen, and sulfur, and Rg, Rigr Ry3, and
R;» independently are hydrogen, nitro, ,
30 trifluoromethyl, phenyl, substituted phenyl, -CsN,
S NH '

. _ | | |
"COORB, ‘CORa, "CRa, °C‘R8, _SOst, halo, Cl‘C8
alkyl, C;-Cg alkoxy, thio, -S-C,-Cg alkyl,

35 “hydroxy, C;-Cg alkanoyl, C;-Cg alkanoyloxy, or

*  Co L LM



[err] 55 Cerr]-Cerr] alkenyl, Cferr]-Cferr] al kynyl,

C err] - er r#oo¢a528l kyl , [err] and - NR[ er PCRYGS98/E4708nd
wherein the 60 al kyl , akenyl, and al kynyl groups can be :
substituted by NRerr]R err]; Ar is an unsubstituted or
substituted aromatic or het romatic group selected from 65
phenyl, im dazolyl, pyrrolyl, pyridyl, §T]1q$n dyl , WO 96/ 15128

PCT/ US95/ 14700
benzi mi dazol yl , benzOLHI éhy?r %%nzo(}I %Pntlaken togetherljcﬁxen a}c§Hacent
pyrazinyl, thiazol ylcanoib@zme}thylenedloxyr n dissdeadol VA, qmr%nyﬂndt hi enyl ,

naphthyl, wherein wherein R ahHeRéu’ééé'étHSBt ﬁl@hetﬁ’éeﬁﬁ.}:z‘o&aﬁr eb. and
Rlerr] as defined 70 ,%'t hed (;gaa
phar maceutical ly ac @&Fg‘blt@eé{c%ea ached can °°“5’$§eac?dﬁ’1n&1 ying

t her eof 40pr ovi ded t BattowdewaXbon atoms and icpthioaad I icontfdiarimigRlaerr], one

g](c)nﬁ)ﬁ;(rj] O?n(g] R[fnr rlhﬁtt%r%%tl}%@ selected front FATDFELY eb@{a/ggn and S "

A conpound of O ai msuldiarein B is NRerr]Rerr]. 5. A conpound
of Claim4 wherein ¥ ign§R, to %SterGWJ.thAtHQ’TﬁJQEEQ qu E%%Hh.éh"‘"&ﬁé?‘ n Ar

Is an optionally I tuted ron ormJ
are attached and Rz and Ry toget er w1th the
45 nitrogen to which they are attached, can also be

(H, CH;, or NH,)

-N=C-Rg or can complete a ring having 3 to
6 carbon atoms and optionally containing 1 or

50 2 heteroatoms selected from nitrogen, oxygen, and
sulfur, and R, and R; additionally can be an acyl
o 0 S
|
analog selected from -C-Rg, -C-ORg, -C-Rg,
55
N
e (0) 553
-C-Rg, -S-Rs, or __<\
60 0 (CH) 1 2,00 3
in which Rg is hydrogen, C;-Cg alkyl, C,~Cg
alkenyl, C,~Cg alkynyl, C3-C;4 cycloalkyl
optionally containing an oxygen, nitrogen, or
sulfur atom,
2 2N
¢ —(CH,) [ R,
— (CH,) r % Rio o
R, ' .
R,, Ry, R
70

and -NRsRg, and wherein the R® alkyl, alkenyl, and
alkynyl groups can be substituted by NRgRg:
Ar and Ar' are unsubstituted or substituted
aromatic or hetercaromatic groups selected from
75 phenyl, imidazolyl, pyrrolyl, pyridyl, pyrimidyl,

N



5 7. A conpound of Claim6 wherein Rerr] and RLerr are
hydr ogerWO9%/15128 g = A conpound of O aim7 wherein R BEFUSEMIN orr)
[err] ,|ndependently are hydrogen, Cerr]-Cerr] alkyl, -
-CRerr] or 5 0 [err] 9. A conpound -
of Claim8 wherein Rerr] is C[err_]_—_i:l[lgr_r] al kyl,

-NR[err]Rerr], or Jerr]-Cerr] alky NR[err]R[err] WO 96/ 15128

PCT/ US95/ 14700 penzimidazolyl benzothlenyl benzofuraﬁ&? : 10. A
conmpound of C aim:9_wherein R& i ndependent | y

are hydrogen, CHERPE %é[ePYfaé Ryﬁ gﬁ‘-éﬁ ii’; (ng;])lyl,. al kyl
_ FIR[ e]rr] RLGLF] dlsoxazolyll fufhﬁympnﬁhﬂéﬂym ﬁhﬁhﬁh?ly\hwn(?réf.n?a o-tol y{/vh :
1, 6] napht hyri ound_ o aim8 e
is 3-(2-chloro- thE" g“gsgﬁ%ﬁﬁé BF§ - f‘&’ GlT‘lfPth}i)tlﬂyr Pﬂﬁnglé %2 di ani ne. _
13. 80A conpounddefigedi abeveherein Ar is an optionally '
. ~and the pharmaceutlcally acceptable acid and
- base addition salts thereof; provided that when X
is N and B is _NR334; one of R; and R4 is other
than | hydrogen.

2. A compound df Claim 1 having the formula

| : WP I\ Ar
. IS
_ - N

v X - N B
R2
wherein
X is CH or N; _
10 : B is halo, hydroxy, or NR3R4;

Ry, Ry, Ry, and R, independently are
hydrogen, Cl"-CG alkyl, C,-Cg alkenyl, C,—Cg
alkynyl, amino, C;-Cg alkylamino or di-C,~Cg
alkylamino; and wherein the alkyl, alkenyl,- and

15 alkynyl groups may be substituted by NRsRs, where
Rs and Rg are  independently hydrogen, C;-Cg alkyl,
C,-C¢ alkenyl, C,-C¢ alkynyl, C3~Cs

' o (CHY) ) ,
20 ) cycloalkyl or - R and wherein
. _ 10
Rll .

any of the alkyl, alkenyl, and alkynyl groups may
be substituted with a 5- or 6-membered carbocyclic

25 © . or heterocyclic .ring containing 1 or 2 heteroatoms -
" selected from nitrogen, oxygen, and sulfur, and

gy



substituted heteroaromatic ring.. 14. A conpound of Claim4

wherein X | wob6/15128 15. A conpound of C aim 14 wherei n RCTIUSISIH700
optionally substituted phenyl ring of the fornula

[err] 16. A conpound of Claim15 wherein Rlerr] and Rerr] are
hydr ogen. 17. A compound of daippg,1l6 wherein Rerr] and R err]
[err] I ndependently are hyahggén, Cerr]-Cerr] alkyl,

-G ) 5 b . A € d ai 17
ororn ki of1 % o o Aoy 8 By gpepenablivry o5 AU Ol
-Clerr]-Jerr] al kybkrNSeor¢mpthyl, phenyl, sebstitubegophenyfl,C-&i=N,18

wherein R err] is hydrogen and s ng Rerr] is CJerr]-Clerr] alkyl or
Cerr]-gherr] alkyl NR[err]R[err].i j WO 96/ 15128

PCT/ US95/ 14700~ -COQRg, —CORg, -CRg, -C-Rg, SO,R$ZChalo, C,-c20. A
compound of C aim 19 seiec ed fr%g%the gcro,uf C(iﬂ%l sting of:
1-tert-Butyl - 3-[ 7- (3LK¥t -banle Aldia)- thic, -S-C;-Cg alkyl,

hydroxy, C,~Cg alkanoyl, C;-C¢ alkanoyloxy, or
-NRsRg, or Rg and R;, taken together when adjacent
35 can be methylenedioxy; n is 0, 1, 2, or 3; and
wherein R; and Rg¢ together with the nitrogen to
which they are attached can complete a ring having
3 to 6 carbon atoms and optionally containing a
hetercatom selected from nitrogen, oxygen, and
40 sulfur; '
R; and R, together with the nitrogen to which they
are attached, and R3; and R, together with the
nitrogen to which they are attached, can complete
a ring having 3 to 6 carbon atoms and optionally

45 containing a heteroatom selected from nitrogen,
oxygen, and sulfur, and R; and R; additionally can
0 0 s

| l
' be an acyl selected from -C-Rg, -C-ORg, -C-Rg,
50 NH ?
i
-C-Rg, -S-Rg, in which Rg is hydrogen, C,-C¢ alkyl,
i
¢

55 C,~C¢ alkenyl, C,-C¢ alkynyl, C3-C¢ cycloalkyl,

(CHZ) n .
R and -NRsRg, and wherein the
10

R
60 11

alkyl, akenyl, and alkynyl groups can be
substituted by NRsgRg:
Ar is an unsubstituted or substituted
aromatic or heterocaromatic group selected from
65 phenyl, imidazolyl, pyrrolyl, pyridyl, pyrimidyl,

LLLLs



, 6-di chl orophenyl)-pyrido[2,3-d]pyrimdin- 5 laés.lyur ea,

6- (2

1-[ 2- Anri WO-9645828 6- di chl or ophenyl ) - pyri do[ 2, PCT. 14700

3-d]pyrimdin-7-yl]-3-tert-butylurea; '

l-tert-Butyl-3-[7-(3-tert-butylureido)-

6-0-tolyl- pyr|d0[23d]pyr|md|n2y|1t#'ea 10

%[lz]Ag‘l?o?gtolyl pyr|d0[23d]pyr1| dlni2 - di met hvl o -
y er u et nyl phenyl ) -

pyrido[ 2, 3-d] pyrim d’:ﬁﬁ' I]]yl benz_og:auelréﬂ b%fﬂib‘h&a(n%(l '

N-[ 2- Acet yl am nénelody, -mym rt}!)azoy , oxazolyl,

pyrido[ 2, 3-dI pyr:l.@aib&'% Ayl ]ﬁﬁ%@%ﬁ% Q:Qnenyl, naphthyl, whereln

N err]- Butyl eny rldo d| ne- di am ne;
1-[ 2- Ami no- 6- (2 @ﬁf d7

10, and R11 as definé
pyr|7@o[23d]pyrabuwhn7yl] 3ethy|urea 20 '_ |
N err], N err]-Di net h)élnd6 tﬁl*ée%armérde%%[l%aﬁi[@ aEcerPt_a _1e2 %Cl(ﬂ Cahl} L ophenyl ) -

pyrlmdlne 2, 7-di am ne

pyrido [2, 3-d] pPais® @dditigm salts tthenepf; previded that when X

1-[2- Am no- 6- (2,1@*Wfa&idD'B01}§1mk)1 éRe of Ry and Ry is other
pyrido[ 2, 3-d] pyrlhm dldhin 7-yl]-3- fert - butyl urea; _
1-[ 2- Am no- 6- henyl ) - : :
yr|d0[23d]pyr|md|n 7y|] 3-tert- butyI urea

5ol pyri m dvn. o (PSRRI L wpgrein 5 1 PH 23

3- :
1-(2- AmnOGph@erIdO[Z d]pyrlmdln 7- .
yl)-3-tert-butyl - urea : - 1-[2- Anmino-6- (2, -
3-di et hyl - phen

pyri do[ 2, 34d] py¥‘| ﬁoé\l’ﬁ’%lo]iwjb&{%rﬁ}ﬁ’e§ is NR3R4.

1-[ 2- Ami no- 6- ( 3, 5-di net hyl - phenyl )- 35 '

pyri do[ 2, 3 rigmdin-7-

BCT/ LSS/ 155,1] Py compoundyUf %laelrnl[ 4b ereJ.n ?C is. cPZl V\D 96/ 15128

1-[ 2- Am no- 6- ( 2- met hoxy- phenyl)

Ey{lzdg}nzng Gg] ?ér}\ '@ogn?& ledﬁf %'ltaﬁrnf Sbld)tl'ﬁérel:\.r edir J.S an optionally

pyri do[ 2, 3-d] py,s«,u;ﬁ éftrltsm ﬂf-o;m@aformula |
. | R, |
5 | | | B .
' o - Ryo _

7. A compound of Claim 6 wherein R, and R, are
hydrogen. -

8. A compound of Claim 7 wherein R; and Rj
- . S
L |
independently are hydrogen, C;-Cq alkyl, -C-Rg or
5 : 0 - :
| i
~C-Rg.

9. A compound of ClaJ.m 8 wherein Ra is Cl-Cs alkyl
"NR5R5, or Cl—CG alkyl NR5R6. B

* CitLo Mis s
bt RN




40 1- [2- Am no-6- (2-brono- 6 chlor gﬁ%ﬁ) -
pyrido[ 2, 3%?39’#§Wd| n-7-yl]-3-tert-butyl -urea. @&% of

Claim1 having the formula - 5 [err]

wherein R err], Rerr], Rerr], and Rerr] are as defined in

C aim1. 22. A conpound of d aiapidl wherein Rl err] and R err] both
are hal o or nethyl. 23. A conmpound of C aim 22 wherein

Rlerr] and Rengl bat kop E@umi of Claim lyehe@®in Ry and Rg24. The compound
of daim23 which is

6- di chl or ophenyl ) - p&Pé&%FQ e§t3Pb$FenP§dﬁ°$§ﬁ:l%?'cﬁ alkyl, or Cy-Cg
i m dazol i di n-2-one. alkyl NRgR¥\O 96/ 15128
PCT/ US95/ 14700 -122- 25. A conpound

of Caim1l having the fornul a
11. The compound of Claim 8 which is 3-o-tolyl-

[1,6Inaphthyridine~2, 7-diamine.

12. The compound of Claim 8 which is 3~(2-chloro-
phenyl)~[1, 6}naphthyridine-2, 7-diamine.

13. A compound of Claim 5 wherein Ar is an optionally
substituted heteroaromatic ring.

14. A compound of Claim 4 wherein X is N.

15, A compound of Claim 14 wherein Ar is an optionally
substituted phenyl ring of the formula

R,
5 —-@ .
R

10

16. A compound of Claim 15 wherein R, and R4 are
hydrogen.

17. A compound of Claim 16 wherein R; and Ry

S
| | i
independently are hydrogen, C;-C¢ alkyl, -C-Rg, or
5 : 0 - :
|
-C'Ra -

18. A compound of Claim 17 wherein Rg is C;~C4 alkyl,
"NRsRs, or _-CI-CG alky:‘.“NRsRa'

19. A compbund of Claim 18 wherein Rg is hydrogen and
Rs is Cl'CG alle or CI-CG alkyl NRsRs.

(T




[err] 10 wherein R err], Rerr], Rerr], Rerr], Rerr],
and R ew®as2ds defi ned in Caiml. PCI/UROSH4T0ound of.
Claim1 having the formula [err] 27. A

- conpound of Claim26 wherein Rlerr] is -CRlerr] and R err] - is
hydr ogen. 28. A conpound of aim 27 which is
l1-tert-Butyl-3- [6- (2, 6- dlchlorophé%b 2-

3-di et hyl d di 7-
Vi1 urear 20-"°APEBHSLEN7E cPAln 9?[%3%% fhaexom, ehe grol H”‘z (3
dlnethylan1no p¢©p91aﬁih§)0§yr|do[2 3-d] pyri mdin- 7-yl]-urea;

l-tert-Butyl-3-[7-(3-tert-butylureido)-

6-(2, 6~ dlchlorophenyl)-pyrldo[z 3- d]pyrlmldln-
5 2-yl]urea;
1-[2-Amino~6-(2, 6~ dlchlorophenyl)-
pyrido(2,3-d]pyrimidin-7-yl]-3-tert- butylurea:
1-tert—Butyl-3-[7?(3-tert-butylureido)-
6-o-tolyl-pyrido([2, 3-d]pyrimidiﬁ—2—y11urea;
10 ' 1- [2—Am1no—6-o-tolyl-pyr1do[2 3- d]pyrlmldln—
7-yl]}-3-tert-butylurea; .
1- [2-Amino-6- (2, 6-dimethylphenyl) - g
pyrido[2,3-d]pyrimidin-7-yl]-3-tert-butylurea;
N-[2-Acetylamino-6- (2, 6~dichlorophenyl) -
15 pyrido[2,3-d]pyrimidin-7-yl]-acetamide;
N’-Butyl- 6-phenyl-pyr1do[2 3- d]pyrlmldlne-
2,7-diamine;
1-[2-Amino-6-(2, 6~ dlchlorophenyl)—
pyrido(2, 3-d]pyrimidin~7-yl]-3-ethylurea;
20 N2, N7-Dimethyl- 6-phenyl-pyr1do[2 3-d]-
pyrimidine-2, 7-diamine; :
1- [2-Amino-6-(2, 3-dichlorophenyl) ~
pyridb[z,3—d]pyrimidin-7-yl}-34tert-butyl-urea;
1-[2-Amino-6-(2, 6-difluoro-phenyl) - '
25 pyrido[2,3-d)pyrimidin-7-yl]-3-tert-butyl-urea;
l-[2+Amino—6-(2,G—dibromo—phenyl)-
pyrido(2,3-d]pyrimidin-7-yl]-3-tert-butyl-urea;
1- [2-Am1no-6-(2 é~dichlorophenyl)~
i pyrido[2, 3- d]pyr1m1d1n~7 yl]-3-isopropyl-urea;
30 _ 1- (2—Am1no-6-phenyl—pyr1do[2 3-d]pyrimidin-7-
yl)-3- -tert-butyl-urea; '
1~[2-Amino-6-(2, 3- dlmethyl-phenyl)—
pyr1do[2 3-d]pyrimidin~-7-yl] 3-tert-butyl—urea,
1-[2-Amino-6- (3, 5~ dlmethyl—phenyl)- 
35 pyrido[2,3-d]pyrimidin-7-yl]-3-tert-butyl-urea;

CO T T I



WD 96/ 15128 PCT/ US95/ 14700

-123- WO 96/15128 1-tert-Butyl-3- [6- (2, 6-dichl or opheRfTjUs?5/14700
(3-di net hyl am no- 2, 2-di net hyl - pr opyl am no) - 10 pyrido [2,
3-d]pyrimdin-7-yl] -urea;

1-tert-Butyl-3-{6-(2, 6-di chl orophenyl)-2:127-

[ 3- (2-net hyl - pi peridin-1-yl)-propylam no] - pyri do

2,3-d] pyri mdin-7-yl } urleqz-amno-s- (2-methoxy-phétiyl) -

(2 0.0 S ot PGB LALLM Ao B9 e -bueyi-uagay,

a
(2, 6-Di chl or ophenyl )1-2[-2(-4§mi|rmt-tﬁr-l (a?mma:thoxy-phenyl)- but yl am no) pyri do
Ipyrimdin-7-y =l _ _

(> 6-0i chl oropk%n%c% &-‘idip&rﬁﬂidln HPAF - ere-butyl-urea;

6
uty
-[6

[ 6-
tyl
[_
3-d
[
t
d

6- n3¥ am no-
yl a mﬂﬁo) pyri do[ 288l d] pyri mi di n- 7-yl ] - 3- et hyl - urea

u

ydrOfﬂhl ori ﬂe si'ilt 1- [2-Am1no-6-](2%di}3ﬁ°6d é{t?r-l;fk?é Qo [2
3-d] pyr i i di eyl) e Byridor2, 3y—,d]]pLy,ré_3udm-h7y yi]-3-tert- b%r?y’lo)ure@' rido |
l-tert-Butyl-3-[6-(2, 6-di brono- phenyl)-2-(3-

di et hyl am no- I d
7|-$I]Yu?21a;no P23k imc'&%ouﬁ)l 1- terdtl%éniy ]h%w[léw( g:'h% df gﬁ]orophenyl) 2- 30

(2-di et hyl am no-et hyl am no) -pyrido [2, 3-d] - pyrimdin-7-yl]
- urea,; 1-[6-2, 6-Di chl orophenyl ) - (2-diethylam no-

et hyl am no) -pyrido[2 3-d]lpyrimdin-7-yl] -z22e¥qyl - urea; 35
1-tert-Butyl-3-{6- (2, 6-dichlorophenyl)
di met hyl am no- propyl ) - met hyl - am nI?
pyrimdin-7-yl}-urea;

6- Di chl orophenyl ) -2-(3-di et hyj\am/LQ;

=
propyl am no) - pyri do[ 2, 3-d] pyri ® di nN7-y[¥ ﬁiﬂf'? urea;
1- [6- (2, 6-Dichlorophenyl)-2¢3-diethylamnp. s ~2'%°?2
propyl ami no) - pyrido[ 2, 3-d] pyri médi n-7-yl ] - g 3-isopropyl -urea;

[
1
b
1
2
1-
b
h
6

10 wherein R;, Ry, Rg, and R;y are as defined in
Claim 1.

22. A compound of Claim 21 wherein Ry and R;, both are
halo or methyl.

23. A compound of Claim 22 wherein R; and R, both are
hydrogen.

24. The compound of Claim 23 which is l1-[2-amino-6-

(2, 6-dichlorophenyl}-pyrido[2, 3-d]pyrimidin-7-yl]-
imidazolidin-2-one.

[ \ﬂl\l IIlil lllll Il llll



WD 96/ 15128 PCT/ US95/ 14700

-124- - WO96/15128 1- [ 2- (3-Di met hyl anmi no- pr opyl ani no)PG/YS95447005

di et hyl - phenyl ) - pyrido[ 2, 3-d] pyrim din-7-yl]-3- et hyl - ur ea;.
1-tert-Butyl-3-[2- (3 di et hyl am no-

propyl am no) - 6- ( 2, 6- di net hyl - phenyl ) - 122~
pyrido[2,3-d]pyrimdin-7-yl]-urea; 50 l-tert-Butyl-3-[6-(2,
6-di chl or ophenyl 3 - com pound of cRaid- i RLOYAG MR- BYbph g no) - pyrido[ 2, 3-d] -
pyrlnldln 7- yI] ur ea;

1-[6- (2, 6-Di chl or opfienyl’)= 2- (4-di et hyl ami no- - butylanlno)
-pyrido[2,3-d] pyrimdin-7-yl]-3-ethyl- 55 gr. - -urea. 29. A
conmpound of C aim 27 having the formula ' [err]

30. A compound of Caim29 which is
1-terd-Butyl -3-{6-(2, 6-di chLexop
[ 4- (4- et hyl - pi perazi n-1- W
3-d] pyri mdin-7-yl }-lgrea/Q
6- di chl or ophenyl ) -2
pyrido(2, 3- d]pyr|n1d|n17 yl urea
1-{6- (2, 6-Di chl or ophenyR) - 2-[ 3- (4- et hyl -

pi perazin-1-yl - propylam no] - pyrido[2, 3-d]- 10 '
pyrib@din-7-yl}-3-isopropyl -urea; 1- Benzyl - 3-{6- (2,

o aichlorophemy yngel 5.y a. s B! haPRESTSHA b Py am ol -

in Claim Yl .

pyrido[ 2,
1- Cyclohexyl 3-{6-(2,

- ¥b péffyfzﬁﬁig yl) - propyl am no] -

26. A compound of Claim 1 having the formula

R,R,N—C,~-C, alkyl——NH
10

27. A compound of Claim 26 whereln R3 is -CRg and R,
is hydrogen.

28. A compound of Claim 27 which is
l-tert-Butyl-3-[6-(2, 6~dichlorophenyl)-
2- (3-diethylamino-propylamino) -pyrido(2, 3-dj-
pyrinidin-7-yl]-urea;
5 1-tert-Butyl-3-[6-(2, 6-dichlorophenyl)-2~(3-
-dimethylamlno-propylamlno)-pyr1do[2,3 -d]lpyrimidin-
7-yl]-urea;

i



WD 96/ 15128 PCT/ US95/ 14700
-125- WO 96/15128 1- Al kyl - 3-{6- (2, -6-di chl or ophenyl) - RCT/ESS{14700 5
met hyl - pi perazi n-1-yl)-propyl am no] - pyri do[ 2, 3-d] -

pyrimdin-7-yl}-urea;

1-{6-(2, 6-D chl orophenyl ) -2-[ 3- (4- HEthyllgﬁ-

pi perazi n-1-yl)-propyl am noj - pyrldo [2,3

pyrimdin-7-yl}-3-(4-nmeth A g%~ (20 g-di 1) -2-

1-{6- (2, 6- Di chl orophenyl)-o-?-éf@ i gL E[ (2; 6-dichlorophenyl) -

pi per azi n- 1- yl ) - pr ofyrSdmedh Qr :gﬁmethyl-propylamlno}-

?gfgnkfﬂgl7 yIL 3- f = qu&y3phgﬁy&hmuaaﬁr ~-yl]l~urea; 1-{6-
chl orophenyl ) - _ _

pi perazin-1-yl)- propylanﬁngfrgshuégﬂ233{é](22§ dlchlorophenyl) -2

pyri m din-7-yl}-3- ( I3rdChrmerhyiemippridda-1-yl) ~propylamino] -
L (4 Bromo pheny!) - bk g ol gl piaen vy ) -ures,

2-[ 3-(4-net hyl - plpe A1
pyrido[2,3-d] pyrimdin-7 yﬂ -dﬂeé-chhlorophenyl}~2 {4-diethylamino-~

1- (4- Chhgro- phenyl) p3+(8atdnby ~BYrido (2, 3-d]pyriftidin-7-y1] ~3~phenyl-
di chl orophenyl )-2-]3-( gﬁnet yj p|§5r3§|n 1- ;P? yll=3-p ¥

propyl am nol - pyri doP¥e84d] pyri mi di n-7-yl }-ur ea;
1-{6-(2, 6-Di Ch|Oropheny|R-ZGPQ266~m&bh&brophenyl) ~2- (4 dlethylamlno-

e ) B St o715t

1-{6-(2, 6-Di chl oropheegl’) - 2- [ 3- (4- et hyl -

pi perazpp-1-yl)- prOpylanuuqk'Rﬁr%dgﬁ%hioébphenyl) -2-(4-diethylamino-
pyrimdin-7-yl}-3- octﬁl-ure

1-{6- (2, 6- Di chl or opREFYLRAMANP} ~p¥rigof @, 3-d]pyrimidin-7-yl]-3-ethyl-
pi perazin-1-yl) - progyleani nghr@bhlldehaessd]lt ;40

pyrimdin-7-yl}-3-(4-tri or t I r
1-{6-(2, 6-D chlorophenyﬁ) ?n% th%l(& s %ﬁchloraphenyl) —2- (4~
pi perazin-1-yl)- prodybahyﬂamapprbdm&Zaﬁlnpé—pyr1do[2 3-d]pyrimidin-7-
pyr|n1dhg 7-yl}-3- e&Fél-%% 1-{6-(2,

6- Di chl orophenyl ) -2 th | - 45

pi perazin-1-yl)- propylanﬂn@FrﬁyBU&NPZ33{§r(2 6-dibromo-phenyl) -2-(3-

pyrimdin-7-yl}-3, 3dﬂb@h@ibm&hﬁapropylamlno)—pyr1do#2£@=ﬁapyrlmldln‘
6- Di chl or ophenyl ) - 2 ( 3-

pi perazin-1-yl)- proByVé THEFAdyri do[ 2, 3-d] -
pyri m di n-7-yl ) - 3- napht hal-eert-Butylead- [ 6- (2, 6-dichlorophenyl) -2-

30 {2- dlethylamlno-ethylamlno)—pyrldo{z 3-d}-
pyrimidin-7-yl]j-urea;
1-[6~2, 6-Dichlorophenyl)-~2-(2-diethylamino-
ethylamino)~-pyrido{2, 3-d]pyrimidin-7-yl]-3-ethyl-
urea; ' :
35 1-tert~Butyl-3~{6-(2, 6~dichlorophenyl)-2-{ (3-
' dimethylamino-propyl)-methyl-amino}~pyrido{2,3-d]-
pyrimidin~7-yl}-urea;
1-[6~(2, 6-Dichlorophenyl}~2~ (3~diethylamino-
propylamino)-pyrido[2, 3~d]py¥imidin~7~yl]~3-ethyl-
40 ' urea;
'1-[6~{2, 6-Dichlorophenyl}-2-(3-diethylamino-
propylamino}-pyrido(2, 3~ d]pyrlmldln- —yl]-
3-isopropyl~urea;

A



WD 96/ 15128 PCT/ US95/ 14700

-126- 5W096/15128 1- {6- (2, 6- Di chl or ophenyl ) - 2- [ 3- ( 4- RETH9S/14700
pi perazi n-1-yl)-propyl am no] - pyrido[ 2, 3-d] - .

pyri m din-7-yl}-3-phenyl - urea;

1-tert-Butyl-3-(6-(2, 6-dichl oropheny_l% g_— [ 3-

(4-net hyl - pi perazi n-1-yl) - propyl am no]™-pyri do- 55

[2, 3-d] pyrim din-7-ylj: W ees-pimethylamino-prdsaBHY A1y 63- { 6- (2,
6- dlchloropheny

I
3 (@B et oyl - ;si,\@mlrmnwo@urama,.wmbnmdm—‘/-yl1 3-
[2, 3-d] pyrim d| rethyldurezga, and :
1-tert-Butyl-3-{2-[3-
l-yl)-pr opg;l am {I’IO] [ é’%%w‘#%%a%t {%/ §]%a)mmo—
pyrido[ 2, 3-d] pyrpmmrlramr;d)}— %G-dlmethyla-ﬂphdmcb)nﬂpound of daim1l having
the formul a -7 . lerr]
R2 32. pé%?%ﬁﬁ%xﬁuu}eﬁr%ﬁldln o rea,
6- (Abret hoxyphenyl) Nfdregt TRt - %y&ﬁﬁbif,zﬁfjdkﬁhlorophenyl)-
pyrim-di ne-2, 7- @-afd-fiethylaninc buty Cais o pfidd @2 /B3-ldpavi ng the

Formila pyrimidin-7-yl]-urea; and
1-[6-(2, 6~Dichlorophenyl) -2~ (4~diethylamino-
butylamino)-pyrido(2, 3- -d]pyrimidin-7-yl]- 3-—ethyl-
55 urea. ' '
29. A compound of Claim 27 having the formula

H,C—N N—C,-C,alkyl

30. A compound of Clalm 29 Wthh is
l1-tert-Butyl-3-{6-(2, 6~ dlchlorophenyl)-z-
[4-(4-methyl-piperazin-1-yl)-butylamino]-
pyrido[Z,3fd]pyrimidin—7—yl}—piea;
5 o 1-Cyclohexyl-3-{6~-(2, 6~dichlorophenyl)-2-
~ [3-{4-methyl-piperazin-1-yl)-propylamino]~
pyrido[2, 3-d]pyrimidin-7 -yl}-urea;
1-{6-(2, 6—D1chlorophenyl) 2—[3-(4-methyl— '
pipera21n—1-yl—propylam1no]-pyr1do[2_3 d]-
10 ' pyrimidin-7-yl}-3-isopropyl-urea; _
) 1-Benzyl- 3-{6-(2 6~-dichlorophenyl) 2—[3-
(4—methyl—p1pera21n—_-yl)-propylamlno]-
pyrido{2,3-d]pyrimidin-7-yl}-urea; =

U UL



[err] | 15128
PCT/u595/14?!!5‘6\4«!‘7-?1’?1 - 127- PCTAROS14700,

conpound of Claim 33 which is 2-[2- Am no-6- (2,
6- di chl or ophenyl) - pyrido [2, 3-d]pyrimdin-7-yl] -am no-
4, 5-di hydrooxazol e; and 5 -1@5¢62,

6- Di chi orophenyl)-Nerr]-[3-(4-nethyl-

pi perazi n-1-yl)-propyl]- MALLEI¢S3 QGdKByGPdiéﬁlorophenyl) -2-[{3-(4-
1,3]o0 n- 2-yl 2 _

L2 3o ) RSN 2 gL T o oy amino oy 1219
[err] . BBrlmAdénnﬁUHhﬂ-ureévaln135 which is

1- [ 2- Ani no- 6- (2, 6- di chl omogherozl b= gy&hﬂerophenyl) -2-[3- (4-methyl-
3253 dfpyrimdin-7- £ é n? 9 g-lg- _Xamlno]- rido[2,
ut yl - 3-[ 7- ( 3- but PEPEFRFEBT L5 BIOPY Py

di chl or ophenyl) - pyrpgofimidin:pyyl h+-3+f42ngkthosyephenyl) —urea;

éyL?déF% g g]ésrln?hfgl3iy|Fe§¥|§—D1Fhﬁorophenyl)-2 {3~ {4~methyl-

1-tert- Butyl 3-[6- (9+Eeuashnoloyhbnyrypzlealngw-pyrldo[2 3-d]-

mor phol i n-4-yl - pr opyl, a5 0Q} aPYL{UPL3-330he thoxy-phenyl) -~urea;

1-{6~{2,6-Dichlorophenyl)-2-[3~ (4~-methyl-

piperazin-~l-yl}-propylamino]-pyrido[2,3-d]-

25 pyrimidin~7-yl}-3- (2-methoxy-phenyl}-urea;

1- {4-Bromo-phenyl}-3-{6- ({2, 6-dichlorophenyl) -
2—[3—(4-methyl-piperazin-l-yl)—propylamino]:
pyrido[2, 3-d]pyrimidin-7-yl}-urea;

1- (4~Chloro-phenyl}-3-{6~{2, 6-

30 dichlorophenyl)~2-[3-(4-methyl-piperazin-1-yl)-
propylamino]~-pyrido[2, 3-d]pyrimidin~-7-yl}-urea;

1-{6~{2, 6-Dichlorophenyl)-2-[3~-{4-methyl-
piperazin~1-yl)-propylamino]-pyrido{2,3-d]-
pyrimidin~7-yl}-3-p-tolyl-urea;

35 1-{6-(2, 6-Dichlorophenyl) -2~[3-(4-methyl-
piperazin-1-yl)-propylamino]-pyrido(2,3-dj-
pyrimidin-7-yl}-3-octyl-urea;

1-{&6-{2, 6-Dichlorophenyl) -2~ [3—(4-methy1—
piperazin-l-yl)-propylamino]-pyrido{2, 3-d]-

40 pyrimidin-7-yl}-3-(4-trifluoromethyl-phenyl)}-urea;

1~{6-{2, 6-Dichlorophenyl)}-2-[3-({4-methyl-
piperazin-1-yl)-propylamino]-pyrido[2,3-d]-"-
pyrimidin-7-yl}-3-ethyl-urea;

1-{6-{2, 6-Dichlorophenyl)-2-[3- (4-methyl-

45 piperazin-l-yl)-propylamino]-pyrido[2,3-d]-
pyrimidin-7-y1}-3,3-diethyl-urea;

1-{6-(2, 6-Dichlorophenyl) -2-[3- (4-methyl-
piperazin-1l-yl}-propylanmino]-pyrido{2,3-dl-
pyrimidin-7-yl}-3-naphthalen-l-yl-urea;

T

p3op | Y-thiourea; 5



pyrimdin-7-yl]-urea; 1-tert-Butyl-3-{6-(2

6- di chl or'eQ9e/kS12S - 2- PCT/US95/14700
[ 3- (4- et hyl - pi perazi n-1-yl ) - propyl am no] - pyri do-
[2,3-d]pyrimdin-7-yl)-thiourea; 15

1-tert-Butyl -3-{6-(2, 6-dichl orophenyl).- 5

[ N-(3-di net hyl am nopr opyl ) - N-net hyl am

pyri 2,3-d] pyrimdi R, A -

T 5] 14700 Y7red Pz, Y-8 chlorophenyiy %fgaﬁl(zﬁmethyl

1-[ 6- (2, 6- Di chl oR¥iRezRAR-A-vi ) dRaaBHIARiIRe] ~pyrido (2, 3-d] -

?gt yl amhnf),) pzrl l(tgh%mfincﬂ-lt%# yI-B-ph ]]-1fre32;0

- mor phol i n- 4- ro i0

(3;rorphol - 41D ORGS0 2, 6-atchtoropheny) <2- (3-
[ N- (3-di net hyl ani (rnemem;yb—ﬁi-pwmm-ryi])—propylamlnd -pyrido-

pyri 2, 3-d] pyr| oo ‘A 'corrpound' of daim1l
havi ig t he forrrul cy 'H]le)mféfﬁ?7 yl} urea,

[err]
38. A conpound of O di-Adzmantiagirli~yl-3-{6-(2, 6- dlchlorophenyl) -2~

1-1 2- Am no- 6- (pyr[|3i| w'gﬁéﬂﬂylmﬁl#@l[a?zﬁf-@-yl)-propylammo]-pyrldo—
pyrimdin-7-yl] butyl -ure |

~1-[2- Ani no- 6- (pyr[|2de3n dEJRH’-)mHﬂ% ﬁ[’llﬁ‘dﬂreaG and

pyrim din-7-yl]-3-ter ti-uént-Bitgd~3(R- [3~ (4-methyl-piperazin-
1-[ 2- n06(pyr|d|

oyri R%in-7-yI]- elB %;{Ml%t{:é{j&[-% (2d]3 5, 6—tetra1§ethyl—phenyl)-

per.do [2, d] pyr:.mldln- -yl}-urea.

31. A compound of Claim 1 having the formula

32. The compound of Claim 31 which is
6~ (4-methoxyphenyl)-N7-methyl-pyr1do[2 3-d]-
pyr1m1d1ne-2 7-diamine.

33. A compound of Claim 1 having the formula

' NTONY N
l . .
5 l\N N N

R, | )\

N\ 0
(CHZ) {/OI 2 .

R



39. A compound of Caim1l having the formula [err]

40. A comwonesiks Cl ai m 39 which is N- [ 6- ( 2 PCT/US95/14700
6- Di chl or ophenyl ) - 2- ( 3-di et hyl am no-
propylanino)-pyrido[2,3-d]pyrinidin-?-yI-N"- et hyl - guani di ne;
WO 96/15128 PCT/ US95/ 14700

- 129- _[6-(2, 6-di chl c}rzo7p'heny|) 2-13-

(di et hﬂ gmdpgéaggmaﬁmgwo 'Y AathPyd T 15
N -[6-(2,6- d|chIorophéﬁﬂﬂE2FHMiﬁaﬂﬁﬁﬁaf§—¢ichlorophenyl)-
m no) met hyl eneam Eﬁ]ﬁ ( %&A}'ﬂi%rdirﬂ-df-'}flzl'-éﬁno-

a
yl']-N, N-di net hyl fo
N -

[7-(3-tert- Butywuﬁad@&wﬂaquaz9kﬁ«nﬂnﬂc» phenyl ) - pyr|d0[2
3-d] pyrlgm ]9" ?; 2- yl]1 E Ne- (2, s-nlchloﬁplﬁdw)fmmm-okmmthyl- 41. A
Fonpoun ° aim 1p%@£¥injl yl?ugéé%yl]-Nii(S 6-dihydro-4H-

err]
[1,3]oxazin-2-yl)-pyrido[2,3—-d]pyrimidin-2,7-

diamine.

35. A compound of Claim 1 having the formula

Rs
5 R
~ 10
N l (S or O)
Rl ~ )% a
I\II N N NHCR8

36. A compound of Claim 35 which is
1-{2~Amino-6- (2, 6~dichlorophenyl)-pyrido-
{2,3-d]pyrimidin-7-y1]-3- (3-morpholin-4-yl-
propyl) -thiourea; '
5 1-Butyl-3-{7-(3-butyl-ureido)-6-(2, 6-
dichlorophenyl)~pyrido[2,3-dlpyrimidin-2-yl]}-urea;
1-[2-Amino~6- (2, 6~dichlorophenyl) -
pyrido[2, 3-d]lpyrimidin-7-yl]-3-propyl-urea;
1-tert-Butyl-3-[6-(2, 6-~dichlorophenyl) -2-(3-
10 : morpholin-4-yl-propylamino}-pyrido(2,3-d]-
pyrimidin-7-yl]-urea;
1-tert-Butyl-3-{6-(2, 6-dichlorophenyl}- 2—
[3- {4-methyl-piperazin-1-yl)-propylamino]-pyrido-
[2,3-d]pyrimidin-7-yl}-thiourea;
15 1-tért-Butyl-3-{6-(2, 6~-dichlorophenyl)-2-
[N- (3-diftethylaminopropyl) -N-methylamino]-
pyrido{2, 3-d]lpyrimidin-7-yl}-urea;

N



42. A conpound of Claim4l which is

1-tert. - B¥OP61H28 [ 6- (2, 6- di chl or ophenyl ) - 2- PCT/US95/14700
phenyl am no] - pyri do[ 2, 3-d] pyri m di n-7-yl]-urea. 43. A conpound -of
Claim 1 having the formul a 5 : : [err]
WD 96/ 15128 PCT/ US95/ 14700

-130- 44. A conpound of O aim %3%hich is

1-[2-Ami no-6-(2, 3,5, 6-tetlr L z 2= (4=diet i no-
oyt do 2. 3 dl pyt L di B {oul B - DLCREREBghtayl) -2- (4-diethylamino
1- [ 2- Ani no- 6- ( 2, Butyleminei npyrpdessdr $-gyprgsmidin-7-yl]-3r2

-dlpygrim din 7- Y5imdrpRoLiALAYYI UpEEDYRNdthiourea; and <
-[2-Ami no-6-(2,3,6-tr1 ro- nyl )} -.pyLi do-,, ' _
[2,3-d] pyri nidin-7-yl ;gﬁrgrgugxiyﬁriﬁééﬁ'g-dlshl°£39hgng&ﬁﬁgand of daiml
which is [N- (3-dim@thplhamifepnbpyh) eNametdhly2aminod-6- ( 2, 6- .

di chl or ophenyl ) - I , Bz ke din-4-yhl- ' am de. 46.
A pharnaceuticaIB%%?ggﬁgf?oﬁl@g%%@ﬁg#ﬁg%ayghnggﬁﬁd‘ ' of Claiml.
together with a pharmaceutically = . - acceptable carrier, diluent, or

excipient 37, A compBfh&8f8F Claim 1 RdviAgf enBUkakimanaocf C ai m 46
d _ wherein BiS N

enpl oyi ng a conpoun Rlerr]R err].

38. A compound of Claim 37 which is
1-[2-Amino-6- (pyridin-2-yl)-pyrido[2, 3-d] -
pyrimidin-7-yl]-3-tert.~butyl-urea; |
1- [2-Amino-6- (pyridin-3-yl) -pyrido[2, 3-d]-
5 . pyrimidin-7-yl]-3-tert-butyl-urea; and
- 1- [2-Amino-6- (pyridin-4-yl)-pyrido(2, 3-d] -
pyrimidin-7-yl]-3-tert-butyl-urea.

39. A compound of Claim'l_having the_for@ula

| | or . (H, CH,, or NH,) .
x AR, R AN L I

N W T N7 WD W Sw=cr,

R | . .

. ?—RB 4 . R2
(H, CH,, OR NH,)

40. A compound of Claim 39 which is
N-[6-(2, 6-Dichlorophenyl)~-2-(3-diethylamino-
propylamino)-pyrido(2, 3-d]pyrimidin-7-yl-N'"-
ethyl-guanidine;

LT



48. A fornulation of Caim47 enploying a conpound Mzmggﬁ‘%ox IS

CH. WAIG/ISIEE or nul ation of O ai m 48 enpl oying a conpo

wherein Ar is an optionally substituted phenyl ring of the
formula 5 [err] WO 96/ 15128
PCT/ US95/ 14700 -129- -131- 50. A
formul ati on of Caim49 enploying a conpound ' wherein R err] and
Rlerr] age hydrogen andgF{pﬁ412ﬁ$ﬁﬂf¢h&miophenyl)-2#{3—

[err] 5 Il -
-CRerr] or é%h§%%§% 3}5&5%§Q§ﬁf@§ﬂby§;§égi fl&&g%rih %?r] S
Clerr]-Cerr] al kyI?wl}NBaRGdlmethylformlmm@: mul ati on of Cl aim 47

enpl oyi ng a conpound - 6-(2 Hwﬁiéﬁfbf%bﬁeﬁyl)-7— dlﬁg%hfgiornulatlon
of daimb51 enploying a co ound’ éb ag op£|onally
substituted phenyl EMIHO)methyl?ﬁ?&ﬂ%ﬂ°1?ﬁ¥¥ rimf

[err] 10 yl]-N,N-dimethylformamidine; and
N'-[7-(3-tert-Butylureido)-6-(2, 6~dichloro-
phenyl) -pyrido[2, 3-d]pyrimidin-2-yl]-N,N-
dimethylformamidine.

41. A compound of Claim 1 having the formula

5
42. A compound of Claim 41 which is
1-tert.-Butyl-3-[[6-(2, 6-dichlorophenyl)-2-
phenylamino]-pyrido[2,3—d]pyrimidin—7—yl}-urea.
43. A compound of Claim 1 having the formula
5

llll\lll l\ll“ Illll l\lll l\ lll\



53. A fo&gghgt#&y of Claim 52 enpl oyi ng a conpound Pcmuﬂgﬂg; in

-Rerr] a - are hydrogen, and R err] and R err]
[err] 5 i ndependently are hydrogen, (err]-Clerr] alkyl,
-CRerr] or - [err] -C-Rerr], where Rerr] is
Clerr]-Clerr] alkyl or -NRerr]R err}li3p- 54. A nethod of treating

vascul ar snoot h nuscl e proliferative di sease incl uding

at heroscl er9gi s A compouid poStSLamcéB wikstknbsi s conpri sing

administering to a host .suffering therefran - apeutically
effective anDunt'of’dfCB q%%ﬁ%6 ¢ kf,ﬁ,é,8”%§E§?%?E%y%opEF§9§§1 in unit
dosage form pyrideb2, d-dipyoinbdinnhryll+dgtesttbptplraseati on and K
m gration conprising pdpdoigiRsLEY (304 26LLEimethyl-ph¥RyPPLpPE280-
PCT/ US95/ 14700 [2PAmif6"68(274 7660 Ime y)gh¥hy2ptpyiido suf fering
thereProm a t her ket LRYFimidiRT{TYR] ~3-tert-butgipureasf 88dconpound
according to Caiml 1+[2+Ahifo-6-(2, 3, 6€osigRldO6ADhenyl) ~pybhdoA net hod

Suf toring Uherof Fomatl BPEERL AT a1 erePRRER FBERRS Cnounc of o

conpound according.to Caim1l. 57. A method of
I nhi biting id { : isfeceptor tyrosine kinase by
adninisteriﬁg aﬁgn@$m§6&Mﬁh°£?§%§t?v% V%h?%i%?ng amount to.a mammal in need

Propane-l-sulfonic acid [2-amino-6-(2, 6-
dichlorophenyl) -pyrido{2, 3-d]pyrimidin-7-yl]-

amide. _ ‘ |

46. A pharmaceutical formulation comprising a cohpound
of Claim 1 together with a pharmaceutically
acceptable carrier, diluent, or excipient
therefor.

47. A formulation of Claim 46 employing a compound
wherein B is NR3R4.

48. A formulation of Claim 47 employing a compound
wherein X is CH. |

49, A formulation of Claim_48 employing a compound

wherein Ar is an optionally substituted phenyl
ring of the formula

. - R

10 .

Ty



~

t hereof a conpound of C aim1. 58. A method of inhibiting Erb-B2
or Erb- B3 oWO96/15128 Erb-B4 tyrosine ki nase by adni ni st er i HgI/Yprs/14700
effective inhibiting anmount to a mammal i n need t hereof a
conmpound of C aim 1. 59. A nethod of inhibiting protein tyrosine
ki nases by adm ni stering an ehkgctive inhibiting amunt to a
mammal in need thereof a conpound of Caim1l. 60. A nethod of

inhibiting Csko,tyaosbRRulbRass BY Claim 49 em@(i@igrih@t Qr idoghpRfund f ective
i nhi biting anount to.a , mammal in_need theréof a coqggund of
Claimi. s1Whereip; Rod@Bf RafEs (B¥FrIeRe %9&0%1d@“4j se by

adm ni stering an effective inhibiting anmount to a oamal in need
t hereof a conmpound of daiml. 62. A nmethod of inhibijing basic
fibrobl at growth independentdyt areahgtivogeni diC¢-€kbabkyhst -GrRByvdw f act or
receptor tyrosine ki fase by administering an effective

I nhi bi ting anpunt tolla_mammal in need 5 t hereof a conpound of
daiml. WO 96r¢5Res where Rg is C;-Cg alkyl or -NRgR.

PCT/ US95/ 14700 -133- 63. A nethod of
treating bactegial infections.in a . mal .conpri sing _adm ni stering
an antibacteriéiry k.%ormugﬁiéepieg gﬁﬁﬁﬂtqgfeQP&BXEEEnﬁ ngEP o 1.

64. A nethod for trwhereadgnr¥stienNsis in a nanmal conpri si ng

adm nistering an effective anmount of a

52. A formulation of Claim 51 employing a compound
wherein Ar is an optionally substituted phenyl
ring of the formula

5 8{&
R

10 .

53. A formulation of Claim 52 employing a compound
wherein R, and Ry are hydrogen, and R; and R,
' S

|
5 independently are hydrogen, C,-Cg alkyl, -C-Rg or
0

i
-C-Rg, where Rg is C;-Cg alkyl or -NRgRg.

54. A method of treating vascular smooth muscle
proliferative disease including atherosclerosis
and postsurgical restenosis comprising
administering to a host suffering therefrom a

5 therapeutically effective amount of a compound
according to Claim 1 in unit dosage form.

55. A method of inhibiting cell proliferation and
migration comprising administering to a host

B



conpound of Claim 1. 65. A nethod for treating restengg,@ﬁ?sé‘[éoronary

arteries WBI’?’%Q bal | oon angi opl asty conpri si ng
a subject in need of treatnent an

Caima1l. 66. A method of inhibiting stenosis follow ng

transpl ant of an organ in normal conpfiazng

¥ ng to

adm ni stering an

ef fecti ve anount of a conpound of Caiml. . 67. A nmethod of

i nhi bi ting bypassug@fekingt enegefrbom a therapeutilpaddly bﬁf@&tdv@f Lrgatpent_
ttOO

i bi £ ng. st onoSheuR PEuRnGORETRRH 8cBor i kD iy £ sal i

admi nBst eri ng andekfaget foem.

1. 69. A net hod of inhibiting restenosi s of peripheral vessel s
fol |l owi ng angioplastépconpr|3|n - admi ni-stering an effective amunt-
of a conpouf gAnfer tréatipg RepELRSd SoCOMRKILELNGNg pl at el et

derived growth

an effective inhi |t|n

conpound of d ai

57.

58.

59,

60.

- administering an effective inhibiting amount to

61.

62.

admlnlsﬁéﬁiﬁb t@CQthBtt%ﬁgibﬁinﬁl%ﬁ%@e?&oﬁﬁﬁ‘n'Sterlng

frap 1caT&y ef%ec 1ve amount of a compo
according to Claim 1.

A method of 1nh1b1t1ng epldermal growth factor
receptor tyrosine kinase by admlnlsterlng an
effective 1nh1b1t1ng amount to.a mammal in need
thereof a compound of Clalm 1

A method of inhibiting Erb-B2 or Erb-B3 or
Erb-B4 tyrosine kinase by administering an
effective inhibiting amount to a mammal in need
thereof a compound of Claim 1.

A method of 1nh1b1t1ng protein tyr031ne kinases

'admlnlsterlng an effectlve 1nh1b1t1ng amount to

mammal in need thereof a compound of Clainm 1.
A method of'inhibiting C-src tyrosine kinase by
mammal in need thereof a comppund of Claim 1.

A method of inhibiting V-src tyrosine kinase by

.administering an effective inhibitingiamount to

mammal in need thereof a_compound of Claim 1.

A method of innibiting basic fibroblast growth
factor and/or acidic fibroblast growth factor
receptor tyrosine kinase by administering an

'effectlve 1nh1b1t1ng amount to a mammal in need

thereof a compound of Claim 1.

I L M 'S *

i n need %ieof a

‘?\

effective anount of a conpound of =

I nhi bi.ting anount of a conpound of Claim



WO 96/15128 PCT/US95/14700

63.

64.

635.

66.

67.

68.

69.

70.

-133-

A method of treating bacterial infections in a
mamnial comprising administering an antibacterially
effective amount of a compound of Claim 1.

A method for treating restenosis in a mammal
comprising administering an effective amount of a
compound of Claim 1.

A method for treating restenosis of coronary
arteries following balloon angioplasty comprising
administering to a subject in need of treatment an
effective amount of a compound of Claim 1.

A method of inhibiting stenosis following
transplant of an organ in normal comprising
administering an effective amount of a compound of
Claim 1.

A method of inhibiting bypass graft stenosis to a
subject in need of treatment an effective amount a
compound of Claim 1.

A method of inhibiting stenosis following a venous
graft comprising administering an effective
inhibiting amount of a compound of Claim 1.

A method of inhibiting restenosis of peripheral
vessels following angioplasty comprising
administering an effective amount of a compound of
Claim 1.

A method of inhibiting platelet derived growth
factor receptor tyrosine kinase by administering
an effective inhibiting amount to a mammal in need
thereof a compound of Claim 1. A f§?“§}
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