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PYRIDO [2,3 -d] PYRIM DINES FOR | NHI BI TI NG PROTEI N TYROSI NE

KI NASE MEDI ATED CELLULAR PRCLI FERATION 5 FI ELD OF
THE | NVENTI ON This invention relates to inhibition of
proteinferr] %Mrom ne ki nase (PTK) nedi ated cel |l ul ar pi,elr}ugmlbon
More specific ) Is invention relates to pyrido-

[2,3-d]pyrimdines and their use in inhibiting cellular proliferation
and protein tyrosine kinase enzymatic activity. 15

BACKGROUND OF THE | NVENT} ny.d

characterized by the %%RID% 6&1P3FF§EDB§%$#@? aﬁﬁ%‘%ﬁ{h ?ﬁ?@#@ﬁt I ation
of cel | s. ThesTYRDSEIE KIIRASEcHERIBTHP .CELLUIAR IRROLIFERATION cel |
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phosphoryl ati on of 25 i ntracellular protein substrates are inportant

bi ol ogi cal events in the pat honecheBLEF AHE INVENTPOBI i ferative di seases.
In normal cells, the phosphorylation of tyrosine resi dues-on protein
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si gnal i ng pat hways |%ﬂﬁﬁQ§B€B 591§F??nﬁ%u¥ﬁﬁ¥gaﬁ%%9ePﬁu?ﬁgt§+%mﬂh
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BACKGROUND OF THE INVENTION

Many disease states are characterized by the
20 uncontrolled proliferation and differentiation of
cells. 'These disease states encompass a variety of
cell types and maladies such as, cancer, athero- -
sclerosis, and restenosis. Growth factor stimulation,
auntophosphorylation, and the phosphorylation of
25 intracellular protein substrates are important
biological events in the pathomechanisms of
proliferative diseases.
In normal cells, the phosphorylation of tyrosine
residues on protein substrates serves a critical
30 function in intracellular growth signaling pathways
initiated by stimulated extracellular growth factor
receptors. For example, the association of growth
factors such as Platelet Derived Growth Factor (PDGF),

. Fibroblast Growth Factor (FGF), and Bpidermal Growth
35 Factor (EGF) with their respective extracellular
’ receptors activates intracellular tyrosine kinase

enzyme domains of these receptors, thereby catalyzing
the phosphorylation of either intracellular substrates
or the receptors themselves. The phosphorylation of



or the receptors thensel ves. The phosphoryl ati on of WO 96/ 34867

PCT/ US96/ 05819 -2- grow h factor
receptors i.n response to ligand binding i s known as

aut ophosphoryl ati on. - For exanple, the EGF receptor has as its
two nost | ant |igands EGF and Transform ng G owth rr],
5 (TGF[erPT?ga% receptors appear-to have only m nor Pgﬁﬁggﬁﬁﬁﬁions
in normal adult humans, but are inplicated in t he di sease processes
of a large portion of all cancers, egpecially colon and breast
cancer. The closely related Erb-B2 and Erb-B3 receptors have a 10

fam |y of Heregul igiowah Fhetor bécsptiorgaids reapdnse to ligandipbdnding

over expr essi on aanFQ&%&Bonhggéb horvliatidfedui vocal Iy defmonstrated as
the major risk factor 1n or pré@nosw breast cancer.

The proliferation and &ereera®phegrihe Sifforegsptor \hag as,ditenbyehmagtc| e
cells (VSMO) are iikporitant ligands EBHand)TTahsfenting rexadde Faestoragcul ar
r enodel i ng, enogd l.erosis | L1 = i ved

growt h fact o!r-> has (bfe%#) i'de%%?f%%%%%%gf SE'- hg'brr%'-"e:{)é aélﬁye_tm%g’t& ent
endogenous VSMC nifwyddengndnchermt adiditahgansg but axe.impddcphed tn
rrRNAb eX(|c])|ressibolnI oftiDdiskagedprSeesses ofChalazganpo it dn rdﬂ:@ﬂn.olrls has Ibeen
observed i n ball oof- L.0j r at, car otai rj ) . Biol.
111: 2149- 2158 ( 19963955 Fﬁ#’gé%ﬁjﬁ y&r%’ ela,%ll g’fﬁé%néﬁ?"éfl' of CPDGF al so
greatly increases ¢kndeky reArERanErk B @ngs Erb-R3 greeepiirxs hagera(J. din.

Tnvest., 891007-5lfamily of #&28¢ghlindWd iR flajEPEqntdd,aland Ng
ant i bodi es Sé%nlg&rcangl % rleduc I ntijyral ttaQ:'i.gge}rl]aI\?g f%l | owi ng
bal | oon injury (Scrl'e Lok o > n( 5")“ yrbﬁ(?sti n receptor

tyrosi ne ki nase i nsasjuiyocalpycemonstratigd@s the waipr stighilfactensdact i on
pat hway have been poor proynewfstBréadt badndd2GH stimul ated receptor tyrosine

KL nase phosphorylal on s LrSskeLlfud Ynd Ubogbhi Yagravian LT (71
growth factdp (aFCRAscauar3smoothamugcle wedlllsagVsYLowahe fupagrtapdFGF) have
many components in such processes as vascular remodeling,
restenosis and atherosclerosis. Platelet-derived
growth factor has been identified as one of the most
potent endogenous VSMC mitogens and chemoattractants.
20 BElevated vascular mRNA expression of PDGF-A and -B
chains and PDGF receptors has been observed in balloon-
injured rat carotid arteries (J. Cell. Biol.,
J131:2149-2158 (1990)). In this injury model, infusion
of PDGF also greatly increases intimal thickening and
25 migration of VvSMC (J. Clin. Invest., 89:507-511
(1992)). Furthermore, PDGF-neutralizing antibodies
significantly reduce intimal thickening following
balloon injury (Science, 2353:1129-1132 (1991)).
Tyrphostin receptor tyrosine kinase inhibitors which
30 block the PDGF signal transduction pathway have been
shown to inhibit PDGF stimulated receptor tyrosine
kinase phosphorylation in vivo in the rat cuff injury
model (Drug Develop, Res., 29:158-166 (1993)).
Both acidic fibroblast growth factor (aFGF) and
35 basic fibroblast growth factor (bFGF) have many
biological activities, including the ability to promote



bi ol ogi cal activities, including the ability to pronote WO
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- 3- cellular proliferation and differentiation. Direct

evi dence in support of FGF involvenent in VSMC has been reported by
Li ndner and Natl Acad. Sci . USA, 88:3739; 1)),
who denDnstrZ$@g*%ﬁ§% the ' systemic injection of a neutpgﬁégwﬁéﬁg
ant i body agai nst bFGF prior to balloon angioplasty of rat carotid
arteries inhibited injury-induced nedial SM.prolifera- tion by
greater than 80% when neasured 2 days after injury. It is likely that

bFGF rel eased froeselldabae dbridliferatdbhsand atffexprntiiaxiparacbinectranner to

i nduce VSMC %ﬁﬁﬂkl | paRes n ey CyemcRESs

73:589-595 (1993)fvge%%%€t#at aﬁ¥|ﬁgrgage ex fggﬁﬁﬁ%g ?ﬁﬁ% MRNA
for bFGF and FGFRFEPPRERRPY dundngryapesReidy (mn face
preparations of bgshpogs:3IF39-3743nj(uved) ) at whardénchstirateldeshat Ttiee dat a

provides 5 CiyEDEeet gg@eaoﬁannw 8naht L £ dd G $BRY/ LegERLE"

system of b nvol ve

proliferative respBAEcPbion/dardaldognngngdorlasty qfodiatt icaaotdfmati on. 20
Buchdunger, et al artBr96s Nibité@dnibel-induced medilal $Hic yhbl;bféﬂ%

2558- 2562, report% oLhﬁyi§¢g£%é£(Ehan BO% Bﬂén @%%éﬂ%%ﬁfi %gg LE@gﬁduction

pat hway both in vi rece yTr oST ne
protein kinase injurYnhlEﬁtkﬁ 1thﬂ§Yb§h$§uhEG§tEﬁk§F ﬁFGHDﬁaEé§$@|ty in
25 t unorygrodel &emibnﬂs a&éﬁﬁfg/ticm& Qﬂ&'hckiﬁé&nanner to inducéhusmuc EG-,

PDG-, FG-, and other QS y. ro in the

pat homechani sns of *8 ﬁéeen 13, H%SFPFer§?$V%g géﬁg-éégh as cancer,
at her oscl erosi s, 13.539 éﬁﬂ tkﬁﬁ&aﬁmﬁamonepeﬁteésemuknqnﬂasmdtﬁxpne$$l°n
respective 30 bQCBBEHrﬁRNAhﬁﬁe m;wahdf ﬁ@i‘ﬁ‘ﬁ £4 1 FaP13lA th NGOTEREs

DA synt hesi s and 268 Fafethefip 4a en 2288 BRebEtariang sk boREPoREmpounds
whi ch i nhi B% protsjnred rat anmsltdwermenrases athe dlatize prwviidesnt r acel | ul ar
growth 35 f acleqfiaehBaatnd £ ad1s A4furea RtEYEYS i€ 1R/ radeptsr
syetem of bFéF and FGFR-1 may be involved in the
continued proliferatiVe response of VSMCs leading to
neointima formation.
20 Buchdunger, et al., ’
Vol. 92, March 1995, 2558-2562, reported the inhibition
of the PDGF signal transduction pathway both in vitro
and in vivo by a PDGF receptor tyrosine protein kinase
inhibitor. fThe compound showed antitumor activity in
.25 tumor models using astrocytoma cell lines.

Thus, EGF, PDGF, FGF, and other growth factors
play pivotal roles in the pathomechanisms of cellular
proliferative diseases such as cancer, atherosclerosis,
and restenosis. Upon association with their respective

30 receptors, these growth factors stimulate tyrosine
kinase activity as one of the initial biochemical
events leading to DNA synthesis and cell division. It
thereby follows that compounds which inhibit protein
tyrosine kinases assoclated with intracellular growth

35 factor signal transduction pathways are useful agents
for the treatment of cellular proliferative diseases.




for the treatnment of cellular proliferative diseases. WO 96/ 34867

PCT/ US96/ 05819 -4- W have now
di scovered that certain pyrido[2,3-dl- pyrimdines inhibit protein
tyrosi ne ki nases, and are useful in treating and preventing

at her oscl eros restenosi s, and cancer. 5 Se 96/058
pyrido[ 2, 3-d] Bf/??‘n@\“ 7nes are known. For exanpl e, i‘gg?%nt 1
3,534, 039 discloses a series of _

2, 7-di am no- 6-aryl pyrido[ 2, 3-d] pyri m di ne epapounds as diuretic
agents; U S. Patent 3,639,401 discloses a series of

6-aryl - 2, 7- bi s[ (t Weahayé sandw|dimvoveed]l that esrtafio] 2y3idpprs3ndlh ne
conpounds as di ure r¢mPAERES inhibit brotefAt oé‘m?eﬁoﬂaﬁéegbsﬁﬁ@%a

32;: Szt |0I/es as ant“f’lé? i %‘g;’gﬁg?%%‘@pﬁf‘l do%%?%b‘gﬁ atrgemﬁﬁgf’f:gﬁ T

Application 0 537ré8Bendsils s @b enngezeri es 15 of
substituted-gyri dol 2, Sagloydi [ByHi0RT2Y3° by ini dines ebihbiRs. Bone of

t he foregoing references teac IS 1nyention or

ft
suggest such conp&¥Agple, U.S, Ratent: al'sﬁgrggge%er‘ﬂg’sﬁshér §STTEP ¥t s,
rest enosi s, 2pJedianine- Grakyipyerddo[203-d)lpyrimidine compounds BUVMARY

OF THE | NVENTI ON' g4y uretis %g%ﬁJJv b.s0VBALLAR. B10Y8 JRA MIWCE80BEURdS 25

characterized as pyri rim_di nes ich a use
i nhi biting protei ﬁeF}PﬁsPﬁe T@"Fﬁs@s7 5’&6[ﬁﬁﬁéalkylslly%)é’“éf’?éct ive i n
treating cetdul ar pgmabtermdmrimidinedceﬁgsmd@fasatdmmctbeagenss,

restenosis, psori@sigs, Fo Bt e, 271 (i%QCgESgIPEeéQEY%ﬁ%; lk_ﬁ‘ nmor e

partlcularly direct’ed ormul a |
[err] 6-substituted- arylpyridolz d]pyrlmidin -~amines and

derivatives as antihypertensive agents; Buropean
Published Application 0 537 463 A2 discloses a series

15 of substituted-pyrido(2,3-d]lpyrimidines useful as
herbicides. None of the foregoing references teach the
compounds of this invention or suggest such compounds
are useful for treating atherosclerosis, restenosis,
psoriasis, and cancer.

20
SUMMARY OF THE INVENTION

This invention provides new compounds
25 characterized as pyrido[2,3-d)pyrimidines which are
useful in inhibiting protein tyrosine kinases, and thus
- are effective in treating cellular proliferative
diseases of atherosclerosis, restenosis, psoriasis, and
cancer. The invention is more particularly directed to
30 compounds defined by the Formula I

NTIM
/L\ : I
¥, N 8 X

Ry

35
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-5- wherei n Xis NH N-Acyl, O or S

Rlerr] is NRerr]Rerr], S(Oferr], 1 or 2[err] or ORerr];

Rlerr], Rerr], and Rlerr] independently are hydrogen, 5

(CH err])[erryBienitlper € Ph is phenyl or substituted phenyl agemsosmssie N iS
0, 1, 2,

or 3; heteroaromatic, cycloalkyl, Cerr]-Cerr] al kanoyl ,
Cerr]-Cerr] alkyl, (Jerr]-Clerr] alkenyl, and CJerr]-Cerr]
al kynyl, where the al kyl, al kenyl, and al kagwl| groups may be
substituted by NR err]R err], phenyl, substituted 10 phenyl , thioal kyl,
al kyl oxy, hydr oxywhexsiyoxy, hal ogen, cycl oal kyl, and where R err]

and Rlerr] are indepengdant py, N-Acyl'lyy'dr&gey}, Cerr]-Cerr] alkyl,
Cerr]-Cerr] al kenyl, %[err -C[err}1 al kynyl éCI—_I[err])[err] Ph
wher € Ph is phenyl or Bubs "RaRed PR} 1awa A R3r ©T OBy o 1 2 or 3;
cycl oal kyl , het er oar oy, ®R3,anddRRgr ijde€fendentdydaRpehyfregsmen t oget her

Wi th fhe nigr Ogengé%m:ﬁhwm% Ph is phéli ¥l 3aBaditated PMLRIIC atd | NG

having 3 to 7 carbo ato optionally contain 1,2, or 3
he;/:ar gat ons n igQedred PSESFI?Q?B@‘E‘#,‘“%%% W&gé’ﬂ#‘mg&%‘%xygen,
and sul fur; 20 alkanoyl Rr-Cl aikyhddtiiGnalkenye,- HdFRG ],

- =0 , S e S

O o]y oty ST B ey T ) R oo

- C(=NH) NR[ er r | R[ eBY by ednBY FRsRq, Rieyd -+ gRRAtIBYR%er with

the nitrogas to vwhelyl hephiaiad kylll, aahkglony £ dgireiny ,acarboxy, haluyemving 3
to 7 carbon atons.gafoPiilONdlly whare rg SRl Rl InalpeBlertiipt o1 0aL OB

selected from ogen, oxygen, ; S
phenyl , substitut BEAFPESRA C19Ce alkyl, GpiGs PdiGRylircC2-Cs alkynild t he
Ehar matr:]eut ibcal I ]y “ﬁfmm{ﬂvﬁle{i@l th LBeprehyl Ak suhstitute&rﬁﬁiéﬁjledi@lﬁi)ougds
ave t he above fornujla ern . I Yy titute
with 1 or 2 groups® "’ Wq,saregt.egyg%gf%[l&% ?Fe%é’ra%fmgpggf %n%b%al 0,
especi al | y #9al' 0 and Rg takep iogeitherowdth pekhpnitrogen to which Fihether

gef e]rrai CO]WDOiJEdﬁe?i@tiélf&ﬁ %Ma%ai;f»%ﬁc{;er&]hrfﬁg hr?.viin? @[esr?-éiﬁfjdﬂb al klyl ,

err|- err al Ke er,r Lr ucn, as Yy a enzyl ,

o G brr TS ere] BSRS89 (CEfcad ey SRRERFRLST 'Y or 3 heterSion

selected from nitrogen, substituted nitrogen, oxygen,

and sulfur;

20 'Ry can additionally be -C(=O)R3, -C(=0)ORj,
-805R4, -SO,NRgRg, ~C(=0)NRgRg, -C(=S)NRgRg, -C(~NH)Rj,
-C(=NH)NRgRg, and R3 and R, can be taken together with
the nitrogen to which they are attached to complete a
ring having 3 to 7 carbon atoms and optionally

25 containing 1, 2, or 3 hetercatoms selected from
nitrogen, oxygen, and sulfur;

Ar is phenyl, substituted phenyl, or
heterocaromatic;
and the pharmaceutically acceptable salts thereof.

30 Preferred compounds have the above formula wherein
Ar is phenyl or phenyl substituted with 1 or 2 groups
selected from C;-Cg alkyl and halo, especially halo
such as chloro or bromo.

Further preferred compounds are those wherein R,

35 is Cy-Cg alkyl, C,-Cg alkenyl, (CH,),Ph such as phenyl
and benzyl, or C3-C¢ cycloalkyl such as cyclopropyl.
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- 6- An especially preferred group of conpounds have t he
above formula wherein Xis QO Anot her preferred group of
conpounds are those wherein X is NH These are inmnes, and are

especially eful as internediates leading to corrpoul;@ﬁ?y% X
s QO 5V()%B‘M;'Ii—urther preferred conpounds have the above orrr%s?pa

wherein Rlerr] is NHerr] or NHR[err], where Rerr] is (Jerr]-Cferr] alkyl

optionally substituted with NRlerr]R err] .gd0 An especially
preferred group of invention conpounds have the formul a
[err] 20 nheespecidldy priefehibérgidtierof compends havesR[ err],

wh - : | kyl , d ] '
hyS: ggs[ne:):] CI[Zr %@r g§{r} %??mnloaol%'h%%%] qufré‘]r] aC[ gr r] a?:[ erR[r ]er ;} k;/ls and .

a ; er
Rlerr] and Rl err] ind@pe tH%ngﬂIEeé[ grppp of compaunds; prg| khPs@r hal o,
especi al |y chl or whekrkiiar®, iHNHr OMhese are ifimd<r raddl alrkykespeoigklare
substitutedcwith N r £ r e r& hydrogen
or al kyl, (c)gr togé_lfs Rggiwlﬁlﬂémeﬁaﬁee ®ni rg%gréﬁ[‘?% J%q%g% ntg%eg’flélr:% }e?lt t ached
conplete a iscPelic ring having 2 heteroatons, for exanpl e
E[[err} Nc% err} l\ﬁk findFu(ﬁ:ﬁét?f rﬂré‘f[e&&ed compohi@s charfe iohle iabﬁbhédfa@?ma .

err]-Clerr] a & rr err : nqt eferre
group of corrpouna'>s“e?1”§\j/'re1 ggef dﬁ? or %’ggﬁﬂlvéhere R3 1s Cﬁ\ B el

optionally substituted with NRgRg.

10 An especially preferred group of invention
compounds have the formula

R7
15 N7 RN
)\\ | Rg
N N 4]
Rz
20 wherein R; is NR3R,, OR3 Oor SR,, where Ry is hydrogen

or C,-Cg alkyl, and R; is hydrogen or C,-Cg alkanoyl;
Ry is C1-Cg alkyl, and Ry and Rg independently are C,-
Cg alkyl or halo, especially chloro, fluoro, or bromo.
Preferred alkyl groups are substituted with NRgRg,

25 vhere Rg and Rg are hydrogen or alkyl, or together with
the nitrogen to which they are attached complete a
cyclic ring having 2 heteroatoms, for

example RglN N— and O N

30
wvhere Rg is hydrogen, C;-Cg alkyl or (CH,),Ph.
Another preferred group of compounds have the
formula
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-7- [err] where R err], Rerr], Rerr], and R err]
are as defined above. 10 Anot her preferred group of conpounds
have t he formul a 15 [err]

20 where R BlmsBl err], Rerr], and R err] are as define
It should be gg%reC|ated that when R err] is hydrogen, Qmﬂﬁﬁ¥ﬁgam

conmpounds can exist in tautoneric formas follows

[err]. The nost preferreg.compounds of the invention
have ~the formula

Ry

where Rl' Rz, R7, and RS are as defined above.

10 Another preferred group of compounds have the
formula
Ry
15 N I R
/'\\ Rg
Ry N T S
Ry
20 where Ry, Ry, Ry, and Rg are as defined above.

It should be appreciated that when R, is hydrogen,
the compounds can exist in tautomeric form as follows

. Ar Ar
n/l A — N/I N
, L = AL
. Rl 3 1 N ‘N XH

The most preferred compounds of the invention have
the formula

30

35




[err] WO 96/ 34867

PCT/ US96/ 05819 - 8- wher e
Rlerr], Rerr], Rerr], and Ar are as defined above. ldeally, Rerr]
is al kyl such as methyl or ethyl, and R err] and R[err] are halo

such as chl or, ono. The nost preferred Ar group_li ,

| deal | y pheny o 7 substituted with one, two, or three g?gﬁggn@@%écted
fromhalo, Cferr]-Cerr] alkyl; hydroxy, Cerr]-Cerr] al koxy, carboxy,
Clerr]-C[err] al koxycarbonyl, and CJerr]-Cgerr] alkyl substituted with
hydr oxy, carboxy, alkoxycarbonyl amno, (err]-Cerr] al kyl am no,

and di -(err]-( ahelreaRky| R Ry, Andeapearal y délfmed pboferred group of

T e ——
hydr oxy, hydroxy ?B aﬂedh%%QUEQQh ﬁéthéQ§° or br°mﬂﬁetH§QyEaFEonylnethyl

car boxy, carboxypriefglrredSar grﬁm%y@mghgmyl idaxiaf weytihyl , or
2. ethoxycargony! gllihspucea with onel ol ETAS0 A0 B850

phar maceut i cal ri’sing
together with a fromrhadariCntCe i?eléﬂfrlépt amﬂeomr r¢1a'rcs alkoxy, carboxy,
Cq,-Cg alkoxycarbonyl, and C3-Cg alkyl substituted with

hydroxy, carboxy, alkoxycarbonyl, amino, C;-Cg
alkylamino, and di-C;-Cg alkylamino. an especially
10 preferred group of such compounds have the formula

15

20

vhere Ry is phenyl, chloro, bromo, methyl, methoxy,
hydroxy, hydroxymethyl, 2-diethylaminoethoxy,
methoxycarbonylmethyl, carboxy, carboxymethyl,

25 ethoxycarbonyl, 2-carboxyethyl, or
2-ethoxycarbonylethyl.

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

30 diluent, or excipient therefor.

Compounds within the scope of the present
invention have a specific affinity towards one or more
of the substrate sites of the tyrosine kinase domains
of EGF, and other EGF family of receptors such as erb

35 B2, 3, and 4; PFGFs, PDGF, V-src and C-src. Compounds
within the scope of the present invention have



30 di l uent, or excipient therefor. Conpounds within the

scope of the present I nvention have a specific affinity towards one
or nore of the substrate sites of the tyrosi ne ki nase domai ns

of EGF, and other EGF family of receptors such as erb 35 B2, 3, and 4;
FGFs, PDGF, - ¥; d Gsrc. Conpounds within the s e
present i nve#&%ﬁuﬁzve WO 96/ 34867 F%SWD

PCT/ US96/ 05819 - 9- effectively
i nhi bited PDGF aut ophosphoryl ati on of the.g- receptor and inhibited
vascul ar snoot h nuscl e cell proliferation and m gration.

As inhibitors ofepféteiveld nahdbitelePDeRpmututhoafphorylatitheof rdteant
lnvention are us?%&é%‘%&ﬂ%gﬁ% ri%&x'i.b@.@edovascuﬂxolén{o%rt { h\ﬁgcgésﬁéf’fr S

i ncl udi ng | eukem , psoriasis, vascular snooth nuscle
proliferation Pproliferajdion egdpigratkeRoscl erosis, and postsurgical
vascul ar stenosi s andas exdtitiorsi 6fNppoBéin Milhases, the Aohpoirdds of

enbodi ment ¢of thLﬁeifxg¥gﬁé”14¥%8§igﬁtggg u%F%P .fH éBB@th%%nérgjeCts

suffering Prom dFB8atea CAUSE . . vascul ar_ snoot S
proliferation. ThReokbfewative disoxdexp| sncheding ilejkemdaul SRPS®HoOt h nuscl e
proliferation psori@éil Orvaciilali 8fioByh athisdlies tpidliFedatedbhect i ve anmount

15 of a compound pof, Formyla L.to a o] [ treat ment.
DETAI LED Descr PAPeRe Erted it anhedpBsldrosts, ar}‘dq%%%ﬁghggﬁﬁ%hnds of the
present inventi oMaggnlakjstenosis angnreggtenoatdn apmads.-wel | as sol vat ed
]for s, 1|o § i ncl Udiﬂ?ftm‘lﬁi{f et %@hbﬁ:’a&ﬁsnt!afgaiﬁl t&lnvdg&&oﬁohﬂaiaﬁ'etihodf
ornms, including_hydra orns, are_equival ent_to unsQL v orns
and are intended°?og5%a€%€%r?p SETrs sugger%a? h£|rn°“f ﬁésg—gggg 8?8%%(2 zg‘?esent

i nvention. vasculay rsndathc owscdedproliferatian.|  Thigemethad

"Clerr]-Clerr] entaildl oMb vaseulalIshosth Mutalke drbydfesae fom
radi cal and/or migration by administering an effective amount
15 of a compound of Formula I to a subject in need of

treatment.

DETAILED DESCRIPTION OF THE INVENTION
20
The compounds of the present -invention can exist
in unsolvated forms as well as solvated forhs,
including hydrated forms. 1In general, the solvated
forms, including hydrated forms, are equivalent to
25 unsolvated forms and are intended to be encompassed
within the scope of the present invention.
In the compounds of Formula I, the term "C,;-Cg
alkyl” means a straight or branched hydrocarbon radical
having from 1 to 6 carbon atoms and includes, for

30 example, methyl, ethyl, n-propyl, isopropyl, n-butyl,
sec-butyl, isobutyl, tert-butyl, n-pentyl, n-hexyl, and
) the like.

"Halo" includes fluoro, chloro, bromo, and iodo.

"Cy-Cg Alkenyl” means straight and branched
35 hydrocarbon radicals having from 2 to 6 carbon atoms
and 1 double bond and includes ethenyl, 3-buten-1l-yl,



having from1l to 6 carbon atons and includes, for 30 exanpl e, methyl,

ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl,
tert-butyl, n-pentyl, n-hexyl, and the like. " Hal o"

i ncludes fluoro, chloro, bronmo, and iodo. "Cerr]-Cerr]

Al kenyl " nean | ght and branched 35 hydr ocar bon r adi LOg
from2 to 6 cggﬁkhig?ons and 1 doubl e bond and inc|ud§§h§?ﬁ@#?F,
3-buten-1-yl, WO 96/ 34867

PCT/ US96/ 05819 -10- -10- 2- et henyl butyl ,
3-hexen-1-yl, and the |ike. Typical C2-C6 al kynyl groups include

PrOpynyI, 2-bUtyn21eyheny%buty£}-Behéxanily?l,Eﬁnﬂtdme Like. Typical '
cyel optopyl | eyol $Be '991’52 AR olpS) Ehiafulld YL, 2ioperBl PR Such ac
"Clerr]-Cerr] A Borgntymikywd .+ @oghkhe| kike gr oups menti oned above
bi nded through oxygen, "exaployrloalkyl” medunsha ioydllidehgarboaybykt hoxy,

| sopropoxy, dert- y ) A ke y d ]

Al kanoyl " gs%ups g%éﬁ |ﬂ??ﬁnﬁinﬁygi?hggﬁgﬁ'a?Y°1°b“tY1' oyctbfibky1 A id

o | car bonyeyedopentyterr]-Cerr] alkyl G. Such groups include 15
forﬁrL,lacetyl,lprzpionai7cgﬁfnﬁ?ﬂy" gefersobsttte/lalkyl groups "Acyl” reans
an al kyl or aryl . (Ar roup .0

t hrough a car bonyi“:ghjg e%-’(?‘%he E’gpdgga F%‘,lglécg/}fygfﬁl’ exlalr'llg?'ﬁﬁe%fa
Cerr]-derr] al kdhdgh inetydgiimethoxyst pthedy, isoproporkinofertnbbe@riy t he

al kyl portign canahg eHESiikell ed by NRlerr]Rlerr] or a carboxylic or
heterocyclic group.  ,. _ I.gal__agyl aroups_incl.ud et yls, |, and
t he like. 25 €1 Jéﬁ%ﬁsaﬁ?y ¥ grpun |"‘}r%ﬁ?35¥§, TaRkes, E@%‘?&éﬁoups
descri bed above may be substituted. The subs®ituent groups whi ch may

be part of the al kyl alkqul, aIkOéy, | and alkygyl grou S are
NR[err]R[err], phé%fp?ngﬁbs i®ut &~C5 alkyl c-. 8uch groups include
15 formyl, acetyl, propionyl, butyryl, and isobutyryl.
*Acyl" means an alkyl or aryl (Ar) group bonded

i
through a carbonyl group (-C-). For example, acyl
20 includes a C;-Cg alkanoyl, including substituted

alkanoyl, wherein the alkyl portion can be substituted
by NRgRg or a carboxylic or heterocyclic group.
Typical acyl groups include acetyl, benzoyl, and the
like. " ' _

25 The alkyl, alkenyl, alkoxy, and alkynyl groups
described above may be substituted. The substituent
groups which may be part of the alkyl, alkenyl, alkoxy,
and alkynyl groups are NRgRg, phenyl, substituted
phenyl, thioalkyl (Cq1-Cg), C1-Cg alkoxy, hydroxy,

30 carboxy, C;-Cg alkoxycarbonyl, halo, cycloalkyl, and a
5- or 6-membered carbocyclic ring or heterocyclic ring
having 1 or 2 heterocatoms selected from nitrogen,
substituted nitrogen, oxygen, and sulfur. "Substituted
nitrogen” means nitrogen bearing C1-Cg alkyl or

35 {(CH,) ,Ph. _

Examples of substituted alkyl groups thus include
2-aminocethyl, 2-diethylaminoethyl,
2-dimethylaminopropyl, ethoxycarbonylmethyl,



phenyl, thioal kyl (Clerr]-Cerr]), (err]-Cerr] alkoxy, hydroxy, 30
carboxy, (err]-(err] al koxycarbonyl, halo, cycloalkyl, and a 5- or
6- menber ed carbocyclic ring or heterocyclic ring having 1 or 2

het er oat ons sel ected from nitrogen, substituted nitrogen, oxygen,
and sul fur. "Substituted ni trogen"” nmeans nitrogen bearin
C[err]-C[err]vﬂ?%VVmgr 35 (CH err])[err]Ph. Efﬁﬁﬁ*%@me
substituted al kyl groups thus include 2- am noet hyl ,

2- di et hyl am noet hyl 2-di met hyl am nggropyl, ethoxycarbonyl et hyl,
WO 96/ 34867 PCT/ US96/ 05819

élﬁ- | t3I phgny hé%'}yﬂ;%tyt@,t métwuamﬂﬂﬁﬁ%hylnemﬂmaﬁhyl, | -
ydr oxypent y oxybu opr opy! pr opy
3- nor phol i nopr opyg hydro yp‘?ﬂ%&’aé ﬁ?FﬁSﬁéﬂY’aﬁ&'f”(la’rﬁé’i‘ﬁykpu per azi nyl)
ethyl - 5 3Erpobbpropylepyili, t 3twdrphabindpxpradps t hus

i ncl ude 2-di et hyl ﬂb@fﬁifﬁﬁ%ﬁetﬁ%i@”hﬁ&'ﬁ ?Utﬁéﬁﬁylpiperaz1nyl) ethyl.

2-(1.8-bri a8 Eilietlhﬁrn%?améi &ty ebeELHERY ARk rowes thupi o 1

Exanpl es of substinuledeazk@xgﬁhxyamdpsethehmﬂe 3-amino-2-ipteoy}et hynyl ,

2- et hyl sul f anyet hyoyj . (yLqp I QH%YA
3- phenyl - 5- hexynyl Yi pfperaz%ﬁki) y bESbéﬁ u%gé%# -Eﬁ 2‘:«E;:oe% Th nyI
4-cycl obutyl - 4- he?yﬁ}Fs trtpsipyy) | heny:. 1%4?%ﬂ£en§ bsEPeu

al koxy groups inclilte. an1nonethoxy, trifluoronethoxy,

2- di et hyl anjgroet hoxy, p%ei - hpseaeheny! Eiﬂﬁ?'l gFonpdr ﬁ%l@ﬁ&@oxy

6- car boxyhexyl oxy, and th exanpl es of

substituted al kyl 2~ QF'&E%Y‘*'C@G’YL aﬁahxiﬁymnvgmw%rnm ude
dinethylaninonethﬁk(l piperazimyiopcBrgbuyinyl) di 2épheryli-Schexiguyzn- 1- vyl ,

5- et hyl net hyl ami n J hohL 1.
4- tet?ahydrgpyrld?néﬁgﬁ?§¥£%g?é%3agﬁgﬁggﬁn-h 8?%#%& butynyl,

4- tetrahydrothlaZGICXF}P BEYYT14 -hsreRyitne fRG I ?511ke 3- chl or ophenyl et hyl ,
and the |i Kes Typidak subsnibutédrelkoxytgr¢upsﬂmuulmubed and

aminomethoxy, trifluoromethoxy, 2-diethylaminoethoxy,
2-ethoxycarbonylethoxy, 3-hydroxypropoxy,

6-carboxyhexyloxy, and the like.
Fufther,-examples of substituted alkyl, alkenyl,
20 and alkynyl groups include dimethylaminomethyl,
carboxymethyl, 4-diethylamino-3-buten-1-yl,
5-ethylmethylamino-3~pentyn-1-yl, 4-morpholinocbutyl,
4-tetrahydropyridinylbutyl-3-imidazolidin-1-ylpropyl,
4-tetrahydrothiazol-3-yl-butyl, phenylmethyl,
25 3-chlorophenylmethyl, and the like.

The term "Ar" refers to unsubstituted and
substituted aromatic and heterocaromatic groups.
Heteroaromatic groups have from 4 to 9 ring atoms, from
one to four of ﬁhich are selected from O, S, and N.

30 Preferred groups have 1 or 2 heteroatoms in a 5- or
6-membered aromatic ring. Mono and bicyclic ring
systems are included. Typical Ar groups include
phenyl, 3-chlorophenyl, 2,6-dibromophenyl, pyridyl,
3-methylpyridyl,. benzothienyl, 2,4,6-tribromophenyl,

35 4-ethylbenzothienyl, furanyl, 3,4-diethylfuranyl,
naphthyl, ¢,7-dichloronaphthyl, and the like.



substituted aromati c and heteroaromatic groups. Het er oaromat i c

groups have from4 to 9 ring atons, from one to four of which are
selected fromQ, S, and N. 30 Preferred groups have 1 or 2 heteroatons
in a 5- or 6- menbered aromatic ring. Mono and bicyclic ring

systens are

' . Typical Ar groups include Phenyérososinssio
s, '

3-chl orophen br omophenyl, pyridyl, 3- net hyl pyri dyl,
benzot hi enyl, 2,4,6-tribronmophenyl, 35 4- et hyl benzot hi enyl , furanyl,
3, 4-di et hyl furanyl , napht hyl , 4, 7-dikehl oronapht hyl, and the |ike.
WD 96/ 34867 PCT/ US96/ 05819
-12- ' Prefepfeﬁhn%edgmmugsoupe qtnnnhenaﬂdaeﬂenycnyl substituted
by 1, 2, or fdene tly, sgtest indepefubat @éieﬂtedal koxy,
thio, throalkyl Qﬁgér%xib P, ?Rano; §fbups 1n gi&k %%%a%éy
-CF[err], aIkanoﬁFﬁ%yha E?lleanPﬁ5°ﬁ 'tTh;thqﬁﬁaé 5?% aIkyI and
al koxy gr odpRafeyl be-CNbs ut edoaB de‘fGE‘yad adlkkanoylexy, or exanpl e,
typi cal gr ﬁﬁE yL éﬂgﬂk ahal atk | 10
COOH alkoxgégﬁgonyl yi ﬁ 15 y eﬁr quyl hydrox?alky and
COO al kyl 15 INOUPS xGN quRse}FBF ?F ‘Feﬁ']e @PeVe - anfiPhi koxyal kyl ,

OH e., ekhfplé; A@sidalal kyl . Disubstituted phenyl is nost |
o al kyl 20 preferred and stitUted, phen espeC|aIIy
preferred. OuPS 9T % r%ﬁxygl%§?(t5f%d S‘F{@ ﬁg&r ups which are

preferred ﬂ%‘i
2, 6-di et hyl phenyl
3- hydr oxyphenyl ,

15

20

25

30

35

us include 2 anrnophenyl 3-chloro- coog 4-net hoxyphenyl,

lkoxycag£0n§?3fﬁ1 n%aiCESalkyf,rhy ggﬂjgikghugﬁgphenyl,

COO alkyl
hydroxyalkoxy, (O)g or 1'°1]°6'a1k¥1' and alkoxyalkyl.,

OH
i.e., clICG alkyl. Disubstituted phenyl is most

O alkyl
preferred, and 2,6-disubstituted phenyl is especially
preferred.

Typical Ar substituted phenyl groups which are
preferred thus include 2-aminophenyl, 3-chloro-
4-methoxyphenyl, 2,6-dimethylphenyl, 2,6-diethylphenyl,
2-n-hexyl-3-fluorophenyl, 3-hydroxyphenyl,
4-hydroxymethylphenyl, 3,4-dimethoxyphenyl,
2,6-dichlorophenyl, 4-(3-aminopropoxy)phenyl-,
2,6-difluorophenyl, 2-chloro-6-methylphenyl,
2,4,6-trichlorophenyl, 2,6-dimethoxyphenyl,
4-(diethylaninoethoxy)phenyl, 2,6-dihydroxyphenyl,
2,6-dibromophenyl, 2,6-dinitrophenyl, 2,6-di-
(trifluoromethyl)phenyl, 3-(dimethylaminoethyl)phenyl,
2,6-dimethylphenyl, 2,3,6-trimethylphenyl, 2,6-dibromo-
4-methylphenyl, and the like.

In a preferred embodiment, R; in Formula I is a
group NR3R,, where R and R, independently are
hydrogen, C;-Cg-alkyl, C;-Cg-alkyl substituted with the
group NRgRg, and vhere R3 is hydrogen and R, is
C;-Cg-alkanoyl or alkanoyl substituted with COOH.



4- hydr oxymnet hyl phenyl, 3, 4-di net hoxyphenyl, 2, 6-di chl or ophenyl ,

4- ( 3- am nopr opoxy) phenyl -, 2, 6-di fl uorophenyl ,

2- chl or o- 6- net hyl phenyl , 2,4,6-trichl orophenyl, 2,6-dinethoxyphenyl,
30 4- (di et hyl am noet hoxy) phenyl, 2, 6-di hydr oxyphenyl,

2, 6-di br onoph 6-di ni trophenyl, 2,6-di-

(trifluoronet %%%éayl, 3- (di net hyl am noet hyl ) phenyl , PCT/USI6I815

2, 6-di et hyl phenyl, 2, 3,6-trinmethyl phenyl, 2,6-dibrono-

4- et hyl phenyl, and the like. 35 | nyjg-preferred enbodi nent, Rl err]
in Formula | is a group NRlerr]Rerr], where R err] and R err]

i ndependent | y ar erxampleshydr ggen, Eﬁm rdrcﬁ‘{py ipcaklgl amGhey r] - C[err] al kyl

substituted with ﬁ%’tﬁm}glaminogr %@%ﬁr{iaﬁ%@q g’pﬁﬁ gln?lffl subst Ctuted .

hydrogen and Rl err
W t h COOH. amino\\3 -ggr,aggggqpyl amino, 3-ethylaminobutyl am no,

PCT/ US96/ 05819  3-di-n-propylamino-propyl amino, 4-didthylaminoktdayipl es of
such NRerrkRerr C amiBBNY! g0 b

di -i sopr opy%’am no;m%(;:et %%da% %ggﬁog%%i?nyl %m ng %Qd R‘1‘10carnop3>a

ami no, 3-et hyl ani bakgn yb rith he %ﬁtlﬁl%ﬁ"’oﬁ?l Whiah- E‘F?X)y?ream no,
4- di et hyl am nobutattéched wncmplaad 3- ﬁﬁida,owmdhpmayyboﬁﬂam 2 dB and R4

can be t aken toget.her t h the |tr ch
attached to corrpl'g?le eter‘f:oa Wi ¢ hPhE e]f:%n tr%o‘g@h E:Q%Xr% he% er oat ons,
preferably nitrogewch B;aerrlprcemgM group%ufew]d&dﬁ WINR%Rdingups i ncl ude

pyrrgl I d: nglp, 10 %ipeﬂmrﬁ%l Q)‘hetﬂyﬂ?i{lﬁffﬁﬂﬂfla,z I4nxskenz§1pﬁpéﬂﬁmr ale3 nyl, .

pyridinyl, piperidin razin an

R4 can additional P%’/r%%#ﬂ#% 1&?‘%?8?' Pyra’}ljrqyﬁ'g ﬁ il%n%hbsaftf‘i(qihed Wi th

1 or 2 oxo gr_oupslik'@r Ry and &anpheadd\hbtplﬁlém ]complhqugeyp?am Rl err]

Ef a|ragfy| fl'lk which is substitu@ed with 1 or 2 OXO gr$%ps For "
err]-Clerr]-a I n i C ear.s S uen suc

as carboxy or haI %E‘pg%gﬁ ﬁ% %/ %‘T”?zﬁ?% 18 aﬁ“"?‘a’}n i

ket ones. TyJi cal groups I ncl e 2- ket 0- 20 pyrrolidinyl and

1-pyrrolidinyl-2,5-dione. Ad note above, a preferred frou

conpounds are thogm Ghed B ¢)'in Wh&@PrTh?sa}ﬁﬁﬁwﬁﬁ§¥saﬁds gtitue aryI

especi al | y phenyl sael as carboxy or halo, such groups can be cyclized to

form cyclic ketones. Typical groups include 2-keto-

20 pyrrolidinyl and l-pyrrolidinyl-2,5-dione. As noted
above, a preferred group of compounds are those wherein
Ry is hydrogen and R4 is aryl, especially phenyl and
phenyl substituted with groups such as aminoalkyl
and aminoalkoxy, e.g., dimethylaminoethyl and

25 dimethylaminocethoxy.

The compounds of Formula I are capable of further
forming both pharmaceutically acceptable acid addition
and/or base salts. All of these forms are within the
scope of the present invention.

30 Pharmaceutically acceptable acid addition salts of
the compounds of Formula I include salts derived from

. inorganic acids such as hydrochloric, nitric,

phosphoric, sulfuric, hydrobromic, hydriodic,
phosphorous, and the like, as well as the salts derived

35 from organic acids, such as aliphatic mono- and
dicarboxylic acids, phenyl-substituted alkanoic acids,
hydroxy alkanoic acids, alkanedioic acids, aromatic



phenyl substituted with groups such as am noal kyl and am noal koxy,
e.g., dinethylam noethyl and 25 di nmet hyl am noet hoxy. The
conpounds of Fornula | are capable of further form ng both

phar maceutical ly acceptable acid addition and/ or base salts. Al of

t hese fornms %H)WI n the scope of the present |nve H.,g& 03419

Phar maceuti ca eptabl e acid addition salts of € corrpounds of
Formula | include salts derived from i norgani c aci ds such as
hydrochloric, nitric, ' phosphoric, suy-furic, hydrobromc, hydriodic,
phosphorous, and the like, as well as the salts derived 35 from organic
aci ds, such as alacphati albpiteeicahd aromatile cambivnila acddsdsetce.

phenyl - substi t ut ggl kanel Cemtd dhclude g1 BYEE 00 AKARAE, 20 ds,
al kanedi oi ¢ aci ds, araqgnat 34¢
PCT/ US96/ 05819 bisulfate, sulfite, bisulfite, nitrate, phospha&gfds,

aliphatic and ar aabhgdsoyémshaspinites, déhgdrogenphdaphategl ts t hus include

sul fate, pygosul Eu%ttggﬁanhatg ! #é}rfoﬁ)ﬂ%spﬁgkﬁ' t On1 bkl i omi a&‘éf ate,

phosphat e, drogeriphospha
net aphosphat e, p}P&éﬁGs pﬁﬁ?%at%'h IHﬁ"IHi@naEFo rr‘F%IErY late, i%&ité@atﬁc et at e,
propi onate, capryxallate, Saalbydtsd 2 succinatepXxailbératernlsabacatesucci nat e,

suberat e, sebacatﬁ! e, %@ggﬁ! tey
chl or obenzoat e, ra‘tﬁétﬂ;#%@{nz'o%an@ ?%%fro enzoa 61 qgﬁﬁ%gat
benzenesul f onat- em%w&éﬁééﬁﬁ%nailénmﬁaé‘é?at@lthalate' citrate, | act ate,

mal eate, tagtrat e;enrzehbaﬁmsuﬁiw,atmluenesulfaﬂdtéhepﬂedye.acelcaeegont enpl at ed
B o s, O A Werare, 186480 54} dtel SoRREE SN hddiRldoliT 1Bl
g (4T S 3l

gl uconat e, rona exa
"Phar maceut i cal Sd’lq §he likef W&Ftséumesalts of aggne. 19

(1977)). acidsTBacACas &fifliddten ahdl theOlikdaadhgluconapeynds are

prepared by cont ?I%F&Jat%l& {__éeg?%as%?f re%_wg?_? aBe%%e le””k:chfnt anount

of the desired a uce on\ientlonaf manner .
The free bh3e for"rﬁhamaceu#ﬁ9abe‘5¢3efgveri'e :

with a 66:1-19 (1977)).
The acid addition salts of the basic compounds are

prepared by contacting the free base form with a
sufficient amount of the desired acid to produce the

20 salt in the conventional manner. The free base form
may be regenerated by contacting the salt form with a
base and isolating the free base in the conventional
manner. The free base forms differ from thelr

=)

15

respective salt forms somewhat in certain physical

25 properties such as solubility in polar solvents, but
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

30 alkaline earth metals or organic amines. Examples of
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,

35 N-methylglucamine, and procaine (see, for example,



base and isolating the free base in the conventi onal manner. The
free base forns differ fromtheir respective salt fornms sonewhat in
certain physical 25 properties such as solubility in polar solvents,
but otherwi se the salts are equivalent to their respective
free base for es of the present invention.
Pharnaceuticgwgg&gggeptable bage addition salts are 4ﬁﬁﬁ%ﬁ?h
nmetals or am nes, such as alkali and 30 al kaline earth nmetals or organic
am nes. Exanpl es of nmetal s used agsgcations are sodi um potassium
magnesi um cal cium and the |ike. Exanples of suitable am nes are
l(;l N hdl b?nzyl et hﬁbﬁeledsam Neat &l qr OPhamaceuﬁtllimaISﬂtsChoh;_ﬁii 3
i et hanol am ne, enedi am.,n t ne, and procaine
(see, for exanpl &, 8%§nf f@'@ﬂd&%?? )
PCT/ JS96/ 05819 The base addition salts of acidim: compoundgegggrs M, et

?l ')';Dhar maceut bﬁ&lnpﬁé'x{r)ﬁe ddi@‘ a carbo?iﬂaiml%ﬂdiﬁi stehease, (f66 1-19
1977 he additi o acl di unds or

exanpl e wheh R[ef?fb?‘yﬂF€k¥ y aI 3P &%éﬁyihéﬁ’ §ﬁ§%g§g§ag oxynet hyl or
3-car boxybutyl) sestaecbirg cthe\free acxéoﬁ«paretw@ thesufifdeigptdameumnt with a

sufficient ambunpg the aesitde Kipse rt@dpbaaecé%xpé%mltnhehgalt in the
conventi onal manner. ﬁ?free acid fo ne ated by

contacting the sSPRVEBFIPRRT HRaRPeT:i d&géngxeﬁnﬂcﬁgcﬁ tR€ free acid in
t he conventi onal regenerated by chintagitdngathd salisfafinf fwelrthf romachei r

respectivggalt ang isbPAEEng ARMIGlee ol LA PP vt iRMARCRARRSy SUCh as
solubility In polg8 zolvent ut o%ﬂgr the salts are equi val ent

to their respect i ree %E eﬁu?ﬁﬁ@egh?ﬁrtqﬁfﬂﬁqﬁggﬁts? enti on.
Wil e the forns dbrmhesbmeGMttah1h&naadncphyslcameprOPertﬂpsesanhlys

preferred e”bOd'%%ﬂhﬁilﬂ@QYiﬁﬂﬁBﬂé&-%bﬁvents, Bﬁésééﬂé%wﬂéé ithengh1tst ended
herein to nention a

|va ent far
ram fications ofafﬁeegﬁival?HQéﬁfﬁaﬁ r FFSch éﬁ qﬂé;%°Fhe terns used
herein 15 ar purpoeks désth¢pnneﬂ;nmaﬂhaenthen limting, and that

various changes may bgnhiRdecié fidkls GFOehkl PHvEALIRA Hferein constitute
presently preferred embodiments, many others are
possible. It is not intended herein to mention all of
the possible equivalent forms or ramifications of the

20 invention. It is understood that the terms used herein

are merely descriptive rather than limiting, and that
various changes may be made without departing from the
spirit or scope of the lnvention.

Compounds of Formula I may be prepared according
25 to the syntheses outlined in Schemes I-VII. Although
these schemes often indicate exact structures, the
methods apply widely to analogous compounds of
Formula I, given appropriate consideration to
protection and deprotection of reactive functional
30 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 dAuring chemical reactions
at other sites in the meoclecule. The hydroxy protecting
35 group is readily removed to provide the free hydroxy
group. Amino groups and carboxylic acid groups are



spirit or scope of the invention. Conpounds of Fornula | may be

prepared accordi ng 25 to the syntheses outlined in Schenes |-VII.

Al t hough t hese schenes often indicate exact structures, the

nmet hods apply wi dely to anal ogous conpounds of Forrmula |, given
appropriate c tionto protection and depr ot ect ctive
functi onal %59 oups by nethods standard to the art of orltgcglr?l‘llégémsrs%
chem stry. For exanpl e, hydroxy groups, in order to prevent unwant ed
side reactions, generally need to be -1¢converted to ethers or esters
during chem cal reactions at other sites in the nolecule. The

hydr oxy protecti ngiﬁﬁlar]_.;grdatﬂvhs:.zead'té \prottaxtedhen pgaimsie wiheantede
YAoKy ey O BtBe FELAANUPRyBREa £ RV hoAGLAnpE oS 8‘}{9&hods

- 16- si mi £aF | JLERSRARG: Pfédcisamaﬁ é"c*ie“t'hé?FaQSFHE% v sy bY

side reactions. Tgpeéne dHdiwWutisi Ag B xSt o) @3 11 for attaching
and cl eavi ng the cr d a $; | n
Protective G oups E%‘%i Jlosﬁ w“é% ﬁessiqsns' g&??ﬁ ggl% ons,

York, (2nd Ed;  1991)4%nd Mcoomden: Brekeciises SEARLS Organl c

Cheni st ry, Pl enunnﬂgﬁmﬁ\}ew1m pi:QZB, New York, 197Scherre | describes a

| hod f
2 L T R it £ AL e s b
wherein X is O or thel p¥ridaldrédpyrimidin- WREﬁnensngn he

cyanoacet ati® such7agsej hm;dﬁdﬂ@fymtahyhea@ewwcompoundsaoetmanuna ta
t hi opseudour ea Su%ﬁﬁ%@ig :E”;{J(" t°ﬁyfmu| fmﬁe LT wh %"t%@tﬁ“i:ga}éaé&n% ovi de

5- cyano- 4- hydr oxy- yrrm reacti S
descri bed nore fukl gyapeagstateCisueh Ast gthy zet#mtmzhyleneeyvf&%g) The
4- hydr oxypyri m di aeet&té@ewith %a&lhqdp%ﬁhoﬂrea such hal egmeshybg agent such

as phosphorous ox4ehhobySeuRluren su1ehOLOPY! pAlUd 40 cbnBL PYhfrdi N2l 0

pyrim di ne, for
5- cyano- 4- 8 or o- 2- (ﬂﬁthyl%@ﬁ%)?ﬁyﬁmﬁﬂw%e This reaggdoRal®pyrim di ne
next is reacted wgeBcgibédinmerididy in Hel¥ O WGV detd., 42:763-772

5 Cygno 4- SUbStlt?ESQS??1nfhézéjﬂ§dgﬁxypyrimidine is next reacted with a
halogenating agent such as phosphorous oxychloride or
thionylfchloride.to provide a 4-halc pyrimidine, for

20 example, 5-cyano-4-chloro-2-(methylsulfanyl)pyriﬁidine.

The halopyrimidine next 1s reacted with an amine R,NH,
to provide a 5-cyano-4-substituted amino-2-(methyl-
sulfanyl)pyrimidine. The amine utilized can have R, be
the group desired in the final product of Formula I,

25 for example, alkyl such as methyl, or R, can be a group
that can be later removed, for example, benzyl or the
like, to generate Formula I compounds wherein R, is
bhydrogen. Compounds where Rz is hydrogen can be
alkylated and acylated by standard methods.

30 The reaction between the halopyrimidine and the
amine R,NH, typically is carried out by mixing
equimolar quantities of the halopyrimidine and amine in
an unreactive organic solvent such as toluene, xylene,
methylene chloride, or the like, at a temperature of

35 about 50°C to about 150°C. Excess amine can be
utilized if desired. The 4-aminopyrimidine that is



sul fanyl )pyri mdine. The amne utilized can have R err] be the group

desired in the final product of Formula I, 25 for exanple, alkyl such
as nethyl, or R err] can be a group that can be | ater renoved, for
exanpl e, benzyl or the li ke, to generate Formula | conmpounds wherein
Rlerr] is ogen. Conpounds where Rl err] |s hydr og

al kyl at ed an3“8%¥9§92d by standard nethods. 30 The%?gactloﬁg

bet ween the hal opyrim dine and t he amine Rlerr]NH err] typically is
carried out by m xing , equi nol ar quagiid ties of the hal opyri m di ne and
amne in an unreactive organi c solvent such as toluene, xylene,

met hyl ene chl ori gepodate@ihes | néset, miactedewpthabydraxined®®r a about 50[err]C

to about 150C. 5&%%%?tﬁ€£36h§ﬁ¥h§¥ie 58 S%fgalélZ@KLii_ﬂg%%&&QQ1f;h§l

4- am nopyri m di ne
PCT/ UUS96/ 05819 group to provide a 2-hydrazino-4-substituted amﬁPBﬂaEed i s

next reacted wt h:yhhdF-ﬁirﬂﬁi@In& The hydiakihotpyriniiire ie treadtedl ace
Le & etg oul T3 sodium SEAUALD S AudBnd ELIVALP AN > UBTELL |t o

ani no- 5- cyano- p r|m no- ne is reacted

with sodiumnitr |Qiézi°ﬁlaaﬁé%s°fn% &Ydﬁéﬂén?ogé?‘mép providg azot i zat i on
0; the hydrazi ng 2Gaedhot2- ps@usftmfcedf amind)aB+ Oparo-kytilifidinet. ed anm no) t
- 5-cyano- pyri ni di ction o onp e ng,.agen
soch an P T Rpettop ot CPREL Slinnd WA hOBT 24Ae G bl CNER"
group and t he aziRameyr Yipked gf&kmﬁa Iardgzosnmbion of both (tﬁhﬁbwﬁ!let ed
am no) - 5- pygi m di Eﬁ&aiﬂéhdﬁan group to pP8duce a 2-amino-

be. propared by - 4-{euBERERER ST ex&éw&?ﬁﬁ?'sé’%érﬁ%% Fharo 15

5- pyri m di necar boxyl i #hacitd(esbstituties. amiaoprb-pyrimidine
2-met hyl sul f anyl é&fﬂ@t&&&eﬁg&¥é'é&ﬂ“éﬁ%&%ﬂ&%&¥él§ ﬁé'ﬁ&epared i hyl ester

| abl e from Aldr
Rerr] N or 1] SRR oPRRan oA eratienle dERETETT o 1

di spl ace th® 4-cH-@yrigidipecsarbexyliciaci@ esterhe Eor resampidi-ng
2-met hyl sul f anyl Zhﬁéiwyikhlﬁaﬁﬁl -4-chlox@dP5eyremPiih&bshiBRsAniRoainc acid

g;hyl ester. The ethyl es%er (agaf&gbie éﬁ'dugigrgghagoaquggﬂﬁe &%& knatance

with an amine RyNH5, such as methylamine, benzylamine,
or the like, to displace the 4-chloro group and provide
20 the corresponding 2-methylsulfanyl-4-(substituted
amino)-5-pyrimidinecarboxylic acid ethyl ester. The
ester group is reduced to an alcohol, for instance by
reaction with lithium aluminum hydride in
tetrahydrofuran, and the alcohol group is then oxidized
25 to an aldehyde by reaction with an oxidant such as
.sodium dichromate, manganese.IIl oxide, or the like, to
give the corresponding 2-methylsulfanyl-4-(substituted
amino)-5-pyrimidinecarboxaldehyde. The 2-methyl
sulfanyl group is displaced with hydrazine, and the
30 hydrazino group is diazotized and subsequently reduced
as described above to provide the desired 2-amino-4-
(substituted amino)-5-pyrimidinecarboxaldehyde.
The pyrimidinecarboxaldehyde is next reacted with
an arylacetonitrile in the presence of a base and in a
35 solvent such as xylene, 2-ethoxyethanol, dioxane, or
the like, as shown in Scheme I. Typical bases that can



reaction with lithium alum num hydride in tetrahydrofuran, and the

al cohol group is then oxidized 25 to an al dehyde by reaction with an
oxi dant such as sodi um di chromat e, manganese. ||l oxide, or the like,
to gi ve the correspondi ng 2-net hyl sul fanyl - 4- (substituted

am no) - 5- pyrim di necar boxal dehyde. The 2-net hyl sul f is .
di spl aced w qﬂﬁmﬁézine, and the 30 hydr azi no group is diazotized and
subsequent |y reduced as descri bed above to provide the desired

2- am no- 4- (substituted am no)-5-pygim di necar boxal dehyde.-

The pyri m di necar boxal dehyde is next reacted with an

aryl acet oni tri | ebé nittid zede saotadef sadims hydrdden aocl@tum metdwizmidet such as
xyl ene, 2- et hoxygl NaRolerdh OX borkBg, | bk RS SHAW iheSchene |.
Typi cal bases th%} canmetgh" ngas%m%éiaﬁgg? .
PCT/ US96/ 05819 Ppyrimidine carboxaldehyde and arylacetanitrile axg. .(i|ized

i ncl ude sodi um hyglsictaly ettilizeat inxapferoximatelgodguimokdml , pot assi um

car bonat e, gand t&‘?aljﬂj—’{%etes-lzhte?&’%g?} Sgﬁﬁﬁfégiﬁﬁﬁgé%ﬂfw d&t:{?‘%

aryl acetonitril e*are in apgrgm matel'y equi nolar 5
0~

quantities. TypeeRlo¥ed imedudsi pheprrkacphicnitdidene enpl oyed i ncl ude

pz)hgné! acﬁ] olni L ri hfehfo&phenylafeﬂbfﬂtf)lmﬁe?)ﬁ'faf-ﬁhﬁﬁi'lﬁhéﬂyl‘

, 6-di met hyl phenyl - aceton ile - :

pyri dyl acet oni t rgf’%‘:‘mi‘true’f ar gﬁyygac%?%%n%ﬁiﬁ%1 %%g%gg%%%%%?%rﬁitlﬁ'l e, and
t he 10 | i ke. fuldey}acetondfriyp, caaphthlacgtondrdle, j and the

unreactivqpsol vepjxé Uchmas ralctYbnOtysidyilEald eaer¥ed out in afi gl yne,
di met hyl f ormam de, or t

e like nd an el d ure of
about 50[err]C tBhﬁ‘B%‘Eﬁr‘TO(ffﬁ‘rV,ﬁ“g s&%% as methyl, of, g%‘ﬁ%fi %éfs‘id%g{lg’tnet'i ally
conpl ete within dbalyre, t(dimehylfogpanided o ihe likge prAREtan a
6-aryl-7-imno- elevated-teMperaturedof, Soskith)sboe Ry aB6ut 2208°cl] pud i di n-

NRLerr] Rierr], 1 3epezatiy) 1o ddebanh) i, tniste visBipeabont 2 1., (i o
m xture, W% ch gshentl24 honrses pFhecppoduct o Zoaryl-@rimbkeoproduct. The
product imine cag-Bepititieia-7,8-dinplebt bpeldd2)eedegybynietiyst al | i zati on
fromsolvents o) .SHSh & sNh 265 8hre ACY 90 e, SQRAORANGL . and the
NR3R,, is readily. isolated by adding water to the
reaction mixture, which generally causes precipitation .
20 of the product. The product imine can be further
purified if needed by recrystallizatioh from solvents
such as ethyl acetate, acetone, isopropancl, and the
like, or by chromatography over solid supports such as
silica gel.
25 The 6-aryl-7-imino-8-substituted-7,8-dihydro-
pyrido[2,3-d]pyrimidin-2-ylamine thus prepared has the
formula

30 )\‘

R3R,N N~ 87 Twm

Ry

wherein R,, R3, Ry, and Ar are as defined above.
35 Typical imines thus provided include the following:



| i ke, or by chromatography over solid supports such as silica gel.

25 The 6-aryl-7-imno-8-substituted-7,8-dihydro-
pyrido[ 2, 3-d] pyrimdin-2-ylam ne thus prepared has the formul a 30
[grr] 5 wherein R err], Rerr], Rerr], and Ar are as defined
above. 35 Typical imnes thus provided include the foll Quw.na.
WO 96/ 34867 WO6/34867 PCT/ U6/ 054 g1b8sesas
-19- R err] R err] R err] Ar CH err]
H CH err] phenyl cyLiqapr opyl CH err] CH err]
g- mﬁlt hoxyﬁhenlyl 3- but ynyl _ Et acetyl 1- napht hyl 5
- chl or opheny i~ | SRPYT 1 Ayl 3-2am nopropyl H
2-furyl i'at hi enyl *3 henzyl 4
-CH err]-CHerr]-dg#{err]-CH err]8 2,3, 5-triGH#pno- phenyl
phenyl - HC t Et 3- byl
Et H °Y°-iaﬁ[’é’PP’]104[ e NerrINE3] cH err] > RS 95ﬂ¥1’6
Et . H 3-butynyl Et 2acetigphenyl l1-naphthyl
5 3-chlorophenyl H H 3-pyridyl
3-aminopropyl H 2-furyl 2-thienyl
benzyl -CH,-CHy-CH,-CHy 2,3,5-tribromo-
phenyl-HCLl
Et Bt Et phenyl
Et H N phenyl
~——CH,CH5"N ~—CH
227\ / 3

10
Et H —Q ' 2-iodophenyl

15 ' : _/CH3
Me H —@—ocnzcnzu\ 2,6-dibromo-
CH3 phenyl
20

The 6-aryl-7-imino-8-substituted-7,8-dihydro-
pyrido{2,3-dlpyrimidine-2-ylamines are useful
therapeutic agents, as well as intermediates since they
are readily converted to the corresponding 7-keto

25 derivative by simply heating in a mineral acid such as
hydrochloric acid, sulfuric acid, phosphoric acid, or
the like. The hydrolysis generally is substantially
complete after about 5 to about 24 hours when carried
out at about 60°C to about 200°C. The product, a



15 Me H [err] 20 The
6-aryl-7-imno-8-substituted-7, 8-di hydro-

pyrido[ 2, 3-d] pyri m di ne-2-yl am nes are useful t herapeutic agents, as
wel | as internedi ates since they are readily converted to the
correspondi ng, 7- 25 derivative by sinply heating in ) acid
such as ‘gbgﬂégkgchloric acid, sulfuric acid, phosphoriéeggkgﬁkg?

the like. The hydrolysis generally is substantially conplete after
about 5 to about 24 hours when carried .2¢9- out at about 60[err]Cto
about 200[err]C. The product, a WO 96/ 34867

PCT/ US96/ 05819 2-amino-6-aryl-8-substituted-pyrido{203-d}pyrimidin-
2- ami no-6-aryl -8 A4t G- RUL] 5 Wy defoval of tHSH) -one, is
7@3@5 Idddei! 94" RURRAPY 2 sbEHeRd Y defioval o

readily isol ated reaction solvenpt, for exanple by

evapor ati on undeFeaction salyesy: pfek seFample, PY: £YaPaFrFLR i WSS om comon 5
sol vents such asrediyed garisaute, aard ofeyst=ilixaydon- from codmeoran, and the
l'i ke. : - id - i Jni di f hydro- Nvention
can alter ngt i vel ?/J%ge%?ée))églrcg%%ﬁyggﬁﬁgl %J;@é’{ﬂé? %ﬁ?gflgil %g%a yaroe

7- anmi no- pyri dopy¥urei and the hikeral 10 acid, as illustrated in Schene

Il.  The 7-amino-  The PHoxdPPyiilabl2 NBPsd By indddney afathebl e by the
Tt m an o RERELR Dl a0 BBl S0 Gl el B0 Bimry
concentrat ed hydhpénelyzinama d-amippopyridepyrimidine in a mineral
10 acid, as illustrated in Scheme IXI. The 7~-amino-
pyridopyrimidines are readily available by the methods
described in US Patent 3,534,039. The 7-amino-
pyridopyrimidine is simply dissolved in a mineral acid
such as concentrated hydrochloric acid, sulfuric acid,
15 phosphoric acid, or the like. The hydrolysis reaction
generally is complete after about 12 to about 24 hours
when carried out at about 80°C to about 200°C. The
product is readily isolated by removal of the reaction
solvent and crystallization from a solvent such as
20 dimethylsulfoxide, dimethylformamide, dioxgne, or the
like. -
The 7-oxo-pyrido[2,3-d]pyrimidines can
alternatively be prepared by reacting a 2,4-diamino-
5-pyrimidinecarboxaldehyde with an aryl acetoester as

25 shown below:
i A
C—H Ax
NN CH, base R
| + — |
30 Z o ¥ S o
R N N NH RaR; N
3R4 | 0 alkyl 3% |
R, R2

where Ry, Ry, Ry, and Ar are as defined above, and
35 alkyl is a lower alkyl group such as methyl, ethyl,
isobutyl, and the like. The reactants generally are



15 phosphoric acid, or the like. The hydrolysis

reaction

generally is conplete after about 12 to about 24 hours when carried

out at about 80[err]C to about 200[err]C. The

product is readily

i sol ated by renoval of the reaction solvent and crystallization from

a sol vent S“%ﬂ;ﬁﬁuﬁﬂ di met hyl sul f oxi de, di net hyl for mam dg..8Lo%ads: ©Of

t he The 7-oxo-pyrido[2, 3- d]pyrlnrdlnes can
alternatively be prepared by reacting a 2, 4-di am no-

5- pyri m di necar boxal dehyde with an aryl aggqtoester as 25 shown bel ow:
[err] 30 where R err], Rerr], Rerr], and Ar are as defi ned

above, and 35 maké&d|togethdrodmr aal kpregetine soilveat sathyas et hyl,

sobutyl, and thgshliey A ndde! 20LEARPEGHIAT B ¢

PCT/ US96/ 05819

ethyl WD 96/ 34867
m xed

toget her in an uffdheselie s @ndeithesaERl sacetoestey; gepRyprddy ndfi de,
tetrahydrofuran, uetletédlin excesesl fosolnstamre ivha ar.§l tackt Oasdlar

generally i . pxobbl! 1SR BORRE, ot Olnd UGN Culd rBaBeSoh 04 O 0l A 5

excesSs rel ative rrm reaction 1s

carried.-out in

the pfresence of 835§§%d§ﬂ8hid§t§GdPEﬁFen°e °fd%#ﬁﬁﬁ<§Q°Bra§oﬂ?ﬁHthdrlde
and general ly | smeehpkide or sodiuw higdpridepuind demeaiadlly 24 bompketdien

carried out at agithin abéﬂ d nggeﬁgtﬁéﬁggf r|n1§?EEO ofPOM a

120[err]C. The 1 oxo

nes are recovered

by elevated temperature of about 50 to about 120°C.
10 product 7-oxo-pyridol[2,3- d]pyrlmidlnes are recovered by

removing the reaction solvents and crystalizing the
product from an organic solvent such as methanol, ethyl
acetate, or the like. The process can be carried out

with 2-oxy (R = -OR3) and 2-thio (Rg

= -SR3) 4-amino-

15 5-pyrimidinecarboxaldehydes to provide the
corresponding 7-oxo-2-oxy and 2-thio pyrido[2,3-d]-

pyrimidines of the invention.

Invention compounds wherein R, in Formula I is
other than hydrogen are readily prepared by utilizing a
20 substituted amine RoNH, in the reaction described

above, or alternatively by alkylating

a pyrido-

pyrimidine wherein R, 1s hydrogen, for example as
illustrated in Scheme II. The reaction generally is
carried out by mixing the pyridopyrimidine with an

25 equimolar quantity or excess of alkylating agent, for

30

35

instance an alkyl halide such as methyl iodide, benzyl
bromide, 3-hexen-1-yl iodide, or the like, in a mutual
solvent such as toluene, xylene, dimethylformamide, or
the like. A base such as sodium hydride can be added
to catalyze the reaction and to act as an acid
scavenger. The product, an 8-substituted pyrido-
pyrimidine, is readily isolated by removal of the
reaction solvents, and further purified if desired by
chromatography or crystallization from toluene,
acetone, or the like.



renoving the reaction solvents and crystalizing the product from an

organi ¢ sol vent such as nethanol, ethyl acetate, or the like. The
process can be carried out with 2-oxy (Rlerr] = -ORerr]) and 2-thio
(R[err] = -SRerr]) 4-amno- 15 5- pyri m di necar boxal dehydes to provide
t he o di ng 7-o0xo0-2-oxy and 2-thio pyrido[2, 3- gl

pyri m di nes 8*6§%§aﬁnvention. | nvention conpoungénaﬁgpgp% R2 in
Formula | is ot her than hydrogen are readily prepared by utilizing a
20 substituted amne Rlerr]NH err] ing4hie reaction described

above, or alternatively by alkylating a pyrido- pyrim di ne wherein

Rlerr] is hydrogen, fgehéx@npte iAdustratesi theistepitddn oISehemktndt. The
reaction general

Ly ] X [ 0 | Xi ri L4 .04 ne
Wi an 28 S 2o RiEilearemaifd Mt dby el bl B WS dBYIASLAY
i nstance an al kylageatpdtosferm anpideas)and suryte %@%ﬁ/lsyg ems. WWOF de,
3-hexen-1-yl i odigd@mpde,t §e2!ddho-pyradopyfhidine of Yev&birmalah as

t ol uene, xylene, dinethylfornmanm de, or the like. A base such as
sodi um hydride can be added 30 to catal yze the reaction and to act as
an acid scavenger. The pr-oduct, - t ed pyrido-

pyrimdine, is readily isolated by rengval
and further purified if desired by
fromtol uene, 35 acet one, or hg I K N

reaction solvents,
graphy or crystal.lization
X WD 96/ 34867

PCT/ US96/ 05819 | - 22- Schene |11
Il lustrateggthe reacti on of 2-am no- pymdopyrimdines with acylating
agents and diacyl ating agents to formam des and cyclic am no
systens. For exanpl e, a 2-am no-pyridopyrimdine of the fornula 5
[err] 10 wherein R, is other than hydrogen, X is O or S, and Ar

is as defined above, can be reacted with an equimolar
quantity or slight excess of an acid halide or an acid
15 anhydride to effect acylation of the 2-amino group.
Typical acid halides include acetyl chloride, benzoyl
bromide, propionyl iodide, and the like. Commonly used
anhydrides include acetic anhydride, propionyl
anhydride, and mixed anhydrides such as acetic butyric
20 anhydride. Acylating agents such as succinic anhydride
and the like can be utilized to form cyclic imides as
described in Scheme III.
Invention compounds wherein X is S8 have the

formula
25
30
vherein Ry, Ry, and Ar are as defined above. These
pyridopyrimidine thiones are prepared by reacting the
corresponding 7-oxo compounds (i.e., where X = O) with
35 an equivalent amount of Lawesson's Reagent or

phosphorus pentasulfide in a solvent, preferably



wherein R2 is other than hydrogen, Xis 0 or S, and Ar I's as defined
above, can be reacted with an equi nol ar quantity or slight excess of
an acid halide or an acid 15 anhydride to effect acylation of the

2-am no group. Typi cal acid halides include acetyl chloride, benzoyl

brom de, propiﬁ(g#qv' di de, and the |like. Comonly used %r

I ncl ude aceti | de, propionyl anhydri de, and m xe an i des
such as acetic butyric 20 anhydride. Acylating agents such as succinic
anhydri de and the like can be utilized.to formcyclic imdes as
described in Schenme I11. | nventi on conpounds wherein X is S have
the fOF”U|ap?51dine or toluene, at an elevaie® tlempera8Qire of

wherein Rierr], R%ﬁér oG8l a%oﬁtagzgeé'f‘éﬁ é‘ﬁ;%‘é‘iﬁdm?sﬁbo
pyri dopyri m di ne ONes are prepared by rea correspondl ng
7- oxo- conpounds (Rbaut Ihdqurs.— Fhe,praduct sﬁ?%ﬂv&?@ﬁﬁtaﬁoﬂﬁt of
Lawesson' s Reagengifply remowdlinsRlQr weapeidbmssdived ,i and fakvbet,

preferably 6/ 3 7 .
PCT/U896/05§&9 purif¥¥%é&én‘ﬁ§§ be achieved, if dqﬁiigd, by rogg%?%lne or

tol uene, at an el mehheds tangleaa @rysshllizatiomo hrpypiogrerhy, ot
125[err]C for a pepkOfiiré. about 1 to about 24 hours. The product is

readily isol ated by i mly 1 V|n ction.salve dfurther
5 purification can BRe a%h‘?r;&/e&, ' gflae% “bjsaf rgartriﬁgp r%j‘dmﬁ%ods
such as crystalli Qittbq,immﬁmmgmptr?}mdﬁdof the formula

10 Ar
N% | N
)\\
R30 N N7 Tx
R3R,N L
or 2

can alternatively be preparéd as described in
Schemes IV and V.
Scheme IV describes a method of synthesis of

20 compounds having a basic side chain at the 2-position
of the pyrido[2,3-d]pyrimidine ring system, for
example, where R, is NR3R,; and Ry is hydrogen or C;-Cg
alkyl substituted with NRgRg, and R, is hydrogen. In
the first step, an aldehyde such as 4-methylamino-2-

25 methylsulfanyl-pyrimidine-5-~carbaldehyde is condensed
with a arylacetonitrile derivative such as 2,6-
dichlorophenylacetonitrile, in a mutual solvent such as
N,N-dimethylformamide, and in the presence of a 1 to 5
molar excess of a base, preferably powdered potassium

30 carbonate or cesium carbonate, at temperatures
preferably in the range of 110°C to 153°C for a time
period of 0.5 to 25 hours. The resulting 7-imino-2-
methylsulfanyl derivatives are useful for preparing a
variety of 2-amino derivatives. For example, treatment

35 with a 100 to. 500 percent molar excess of a primary
amine such as N,N-diethylaminopropylamine, at



the |ike. The 2-oxy, 2-thio, and 2-am no-pyridopyri m di nes
of the invention, conpounds of the fornmula 10

[err] 15 can alternatively be prepared as described in
Schenes |V and V. Schene 1V describes a nmethod of synthesis of
20 CONMPOUREFe »Ng a basic side chain at the 2-positionperusosnsgié t he
pyrido[2,3-d]pyrimdine ring system for exanpl e, where Rlerr] is
NR[err]Rerr] and R err] is hydrogen or (Jerr]-Clerr] al kyl
substituted with NRerr]Rerr], and R err]-243 hydrogen. In the first

step, an al dehyde such as 4-nethyl am no-2- 25
net hyl sul f anyl - py temperatures dmp dhgempagei of cHfEh$og 150°C foy; abpyt

arylacetonitril e degbvabbwe FHUbuas,2gbves the codlirddpenaplgnyl acetonitrile,
in a mutual solvegt

sSyc S N, N- di hyl f or. 1 de, .and_kn
presence of a 1t §uﬂsgi€ut‘?$la§‘}n3xg«§§§vg&%¥ ‘asé{lag#'gf g?gﬁl?/kp%'a ered
pot assi um 30 thebobail ak lass thapanrbontit00%, tegper methrlamine,
preferably im theeﬁa.erm&nme,llgfﬂdyyrﬂaﬁ_me,153&6&{& Gifk¥, an! apBropriate period

of 0.5 to 25 hours, The_resul.tin -1 M.noz 2- | sul.t anyl
derivatives are u?gfﬁfuf%?g%?bepffgﬁ g’& glti‘?ized ?/%r’?egtc?l"eﬁ% §Sﬁ$ﬁ%x
derivatives. For &easplen tempanatwress Thejresultiog 2oapdoopérimine nol ar

excess of a pri mgérivativef B r&aa19ShPabbiy£dd)y lidrigeanreqy! 61 fige at
WD 96/ 34867 0

- 24- t enpePafliRg T TPXN SeTdvgE yes 155[5???%%/“%8?%; %,g'?%r about
1 to about 3 houmdpegalescide sl @gponuregtrated ydywichilpriceachdion
derivatives. In tRy1¢a8€cOicfd] N8BS reflux temperatures for prolonged
periode of time, in the range of 6 hours to 7 days.
Alternatively, the 7-imino-2-methylsulfanyl
derivatives can be acylated by reaction with an acyl
15 halide or acyl anhydride, for example acetyl chloride
or propionic anhydride, to provide the corresponding
7-acylimino-2-methylsulfanylpyridopyrimidines. These
compounds can be reacted with an amine as described
above to effect displacement of the 2-methylsulfanyl
20 group and provide a 2-aminopyridopyrimidine having an
acylimino group at the 7-poéition (i.e., X = N Acyl).
The 7-acylimido derivatives can be reacted with a
strong acid as described above to effect hydrolysis of
the 7-acylimino group to a 7-0xo group.
25 The sulfanyl compounds of Formula I, i.e., where
R, is 8R3, are readily oxidized to the corresponding
sulfoxides and sulfones by reaction with agents such as
m-chloroperbenzoic acid, hydrogen peroxide, sodium
perborate, potassium hydrogen persulfate, and the like.
30 As noted above, the sulfanyl, sulfinyl, and sulfonyl
derivatives of Formula I are especially useful to make
the corresponding amino derivatives, because they
readily react with amines (HNR3R;) to undergo
nucleophilic displacement. This is an especially
35 preferred method for making the 2-arylamino and
2-heterocarylamino compounds of the invention (e.g.,



that boil at |less than about 100[err]C, e.g., nethylamne, 5

et hyl am ne, propylamne, and the |ike, an appropriate pressure bonb
can be utilized to reach the desired reaction tenperatures. The
resulting 2-am no-7-imno derivatives are readily hydrolyzed, if

desired, to 2-am no-7-oxo derivatives by reacti opcifukdinssidt r ong
10 m nerﬁbem? such as concentrated hydrochl oric aci dpor

sul furic acid, at reflux tenperatures for prol onged peri ods of tine,
in the range of 6 hours to 7 days. -25- Al ternatively, the

7-imno- 2-met hyl sul fanyl derivatives can be acyl ated by reaction
with an acyl '15 wherdat{ de gpheagl)l oanpyxidyie), . f @heefamppeinget yl chl oride

or propionic anh % ésjrg%?:; %ﬂ@é A @o%ﬂflf@r&fssélmt reactions are

7-acyl i m no- 2- rre_ yri rimdines These conpounds can
be reacted with ah ize Scheped vl above to effect displacenent
of the 2-nmethyl sul farmie Lkidatiohovf ansupfanyldeompduadi ofpFormela/rli m di ne
havi ng an I i m [ Gl im&1ar N Acyl).

The 7-acyli ®ni do a%r TEtIR e canggekségg%g%lpfé ‘thqpa sGuinglar

stron i d as
descri bed above gwantitytofhan GP‘}§P§tofPreferabltmé"Fh&WPPﬁFhﬁgﬁ‘?aicﬂjp to a
7-0x0 group. 25 acid, to prsavcd ftaky toepappomdimg fsuidomilde, | orivith ahere

Rlerr] is SR er rhfz? £:§aéj'di3(r Peg ?:Sdﬂi&iw{’ Suco&&%ﬁﬁbﬂ&mg

sul f oxi des and s eacr On Wt

m chl or oper benzoﬁulﬁeﬁﬁl HVE# syddatdppxtueicably (ki carried,gppoin3n
pot assi UmlerOQSBgQSi.&Uééﬁﬁit mht he bthkéroffrm or Aichdabedmabtiame, t he

sul fanyl SR u.'Hy r}ys %ort{tgletedgf.{:l\fﬁrl V&S (H«i RQ Q:El @ninar e

I
especi al I y usefu Po respondi’ng am no derivatives,
because they carri.eqdwty #*éa&i°%‘t9h4§ﬁFﬂesL"(~¥m FUApAEAes) ©f o under go

nucl eophi l'i c di SB&Q&&HEnandTiBﬁgézs reactipaACtihéy efsure plotpeeted net hod for
raking the 2-arvlagg 81ths v eilgker Odhy! ABLAL SN Una bl e

i nvention (e. g.,
PCT/ US96/ (EB19 or sulfone is readily isolated by filtgation, oryR¥re R3 is

phenyl or pyridylpemoVvh® 68r€RI Féhction soikdati By érdporatieapander

di spl acenent reacti.ons_.are illustrated in Schenme VI.
reduced pressure.

Amines readily displace the sulfanyl, sulfinyl,

and sulfonyl groups to produce compounds of Formula I
20 where Ry is NR3R,. This is an especially preferred
method for making aryl amino compounds, i.e.,
phenylamino, substituted phenylamino, heteroarylamino
(e.g., pyridylamino, thienylamino), and substituted
heterocarylamino (e.g., ethylpyridylamino). The
25 displacement is accomplished by mixing thé sulfanyl,
sulfinyl, or sulfonyl compound with an amine,
preferably a primary or secondary amine. The amine
generally is utilized in excess, for instance from
about 20 to 500 molar excess relative to the sulfanyl,
30 sulfinyl, or sulfonyl compound. The reactants
generally are mixed neat or in a mutual organic
solvent, for example dimethylformamide,
{ethoxyethyl)ether, glacial acetic acid, dimethyl-
sulfoxide, and the like. The reaction generally is
35 complete after about 5 minutes to about 6 hours when
carried out at an elevated temperature of about 100°C



The oxidation of a sulfanyl conpound of Fornula | 5 I's acconplished by
reacting it with an equi nol ar _ gquantity of an oxidant, preferably

m chl or oper benzoi c acid, to produce the correspondi ng sul foxi de, or
with a two nol ar equival ent to produce the corresponding

sul fone. The Lon typically is carried out in an 10

sol vent such“ggs( 6g’ﬂ'?‘%rof orm or di chl or onet hane, and tf/ﬂq@%?'?%’ﬁg
conplete within 1 to 24 hours when carried out at 25[err]Cto
45[err] C. Larger quantities of oxi.ggot and | onger reaction tines

ensure conpl ete formati on of the sulfone. The correspondi ng
sul f oxi de 15 torabeut @ED%cs rhedprydusty) al exmlppuhal bfa!‘d:nmla)r:[,by

removal of the rgactl %1-1 'iz by §V§9a9<§ Q‘é‘éﬁ £11t¥ d
a2adi 1 c e sul Pgnyf

pressure. y dirsp inyl , .
and sul fonyl gr o9BsPY o"'?i?‘?}’dﬁ’@etb&nﬁ%ﬁ fsqid’ﬁﬁﬁl RY| e’ZBP°ra e Rlerr] is
NRlerr]Rlerr]. Thesprsduet eapebeapuyipied efurtther, if demibed, flr naking

aryl ani n°500”p0u99§tan(fzmon chaglpgeg%ﬂgl{;ﬁ oSURRL! ﬂg&d pheny! ani no,

het er oar yl am no I enyl’am no), and substituted
heteroaryl amno (e.g.F %t?fyﬂ“w’ﬂ ayr ﬁ?mlmmfél%Of thgi ipyerielrtht s
acconpl i shed by wémimvﬂt&ﬁeaql is NR3R,) Sdidf lautbrnatisuifcnwl conpound

with an am ne, erabl r| y $854 The. am ne
generally is uthFz%%rg‘% ess llngl‘ gﬂ{ a#c)aé“ rom XI“Eij"!q}'ﬁout 20 to 500
nmol ar excess rel aprb@xﬂdqhmd%miftanyn agyl acetopitirie (ArCHCNLNy|

conmpound. goThe reastﬁmsdiammo -58 ?Qiﬂihi(né’é&ﬂﬂ:@éﬁdleﬂ?&&soéaﬂx b Mut ual
or ganl C sol vent exa

ne | f or.
(ethoxyet hyl ) ot hEFPBrd  Hort ARt Ty chiEL ifhad B #Rnr2. of pigingd on
the like. The reaﬁ’ri@hdiﬁ?%rm |n)ac|lsoaallic %kﬁnﬂaete@eafct withbemtaming nut es

to about 6 hour sagh@@scribed adbdvie.edreYt eRdmplie elae2readrhfpesat ure of
about 100[err]C \D .96/

PCTI Use 05p10  Substituteq suind3 S fpaysarbonplevpimidiee $51 found o
Fornul a | ,15 regphted Wth @n oxifdkping | #yent |sudhs ascoghkjridineittey by
filtration, givel thY érPadptnding sR8EokOMe TY \alicolk . evaROr ation.
sulfoxide or sulfone substituent is readily displaced
by reaction with an amine (HNRqR,), to provide the
corresponding 2,4-dilamino-5-alkoxycarbonylpyrimidine.

20 The alkoxycarbonyl moiety can be converted to an
aldehyde moiety by standard methods (i.e., reduction to
an alcohol and oxidation of the alcohol to an
aldehyde). The 2,4-diamino-5-pyrimidinecarboxaldehyde
readily reacts with an arylacetonitrile to produce a

25 2-amino-6-aryl-pyridopyrimidine of the invention. The
foregoing reactions are depicted in Scheme VII.

As noted above, some of the compounds of the
invention are basic in nature, by virtue of a
substituent group which is basic, such as aminoc groups

30 for example. Compounds of Formula I wherein R; is
NR3R, are typically basic. Such basic compounds
readily form pharmaceutically acceptable salts with any
number of inorganic and organic acids. The salts
typically are crystalline, and generally are water

35 soluble and are thus well suited to oral administration
and the like.



The product can be purified further, if desired, by 5 crystallization,

chromat ography, or the like. The 2-am no pyridopyri m di nes of

t he invention (Formula | where Rlerr] is NRerr]Rerr]) can
alternatively be prepared by reacting a 2, 4-di am no-5-pyri m di ne-

car boxal dehyd W%n aryl acetonitrile (ArCH err]CN). 10 permp&sdnssie

2, 4-di am no- 5% | necar boxal dehydes can be prepared fromreadily
avai |l abl e 2-sul fanyl or sulfinyl pyri m di nes by nucl eophilic

di spl acenent with an am ne as descrpbhed above. For exanple, a

2-sul fanyl - 4- " substituted am no-5-al koxycar bonyl pyri m di ne can be 15

reacted with an oxi di zédieEmrganidesoehbas thezyntdhiesdst of 2-oxypypidot he
corresponding sul fgﬁr,ﬁ!? 1itles acgrggez Jé&%lsulfaﬁi' fiotedReiates f Gith

substituent is ref reaction th an
(HNR[err]Rerr]), a?od?ﬁ%hféi @peve, can he¢ Teachad with an a18chotate,
2, 4- di am no- 5- al kgyyk aad atHgxyetiiadbheso@Dun salfhe whlicbxygenebahly imiety

can be converted to al.defly ya,lP;g, YHabdiiRt hpdsidd - €.
reduction t n%a% dcgﬁ n gg‘d g?ggtﬂ%ﬁl 0 rﬁ:te al cohol io an

al dehyde). The 2andda@m#991@lpyrﬂhﬁdﬁﬁhe§¥%% &ypical Yreadily
reacts with an ar&h@&@&é&“dﬁ'ﬂh& reapt@6hCsobveiit . The reaction is best

2-am no- 6-aryl - pyrlggglgﬁlgpg% %@F}rg%ehnt\f&%é%ure@%f agout igoe9cidg

reactions are depF apove, sone of
t he conpounds of gheut 150°C; mné’ntnpéﬂa&F-E baseempletea@fiter BYOUE tue of a
Substltuentlogroumsmnsﬂutés bas i houteh aFhentesulring2-32-ethoky) - exanpl e.

Conpounds of Fornu%g oky e‘@herr' eastl[Il%rad}u& erte&'ﬁ%ﬁ hﬁr% 2%735:8%' y basi c.

Such basic corrpou RAF mace cept able salts
with any ngepppund bmmmﬁi@nawétbrgaﬁt@%ﬂ:ﬂﬁs“e agify s

typically are crygirakbaBly 6N 18A1RIch1byiar 8c18} efor3about Sohthheeantb are

'[92;124\32'7' sui ted t%ou{:a!l. ﬁ‘gg:]:'m S]Fheatf-?lg'droxy-Tb%M%&ve can be WO

- 27- 15 dyidrbyredcte rthrd oxe spAPAVRY sbhfPIRlongsd rggetion
pyrimdines. The Emsat Hygﬁyéﬁgtwinéﬁleramal apeefefalSly concenttvadedcri bed
above, can be reag} owkiorfn aI (gﬁa&%flux temperatures for a period

of 6 hours to 7 days. Alkylations and aralkylations of
the 2-hydroxy derivative (preferably when Ry is other

20 than hydrogen) may be carried out as desired by
reaction with an alkylating agent such as methyl
iodide, benzyl bromide, diethylaminocethyl chloride, and
the like, in a mutual solvent, preferably
dimethylformamide, typically in the presence of base

25 such as powdered potassium carbonate. Such reactions
normally are complete within about 2 hours when carried
out at temperatures of about 25°C to 100°C. The
product is readily isolated by removing the reaction
solvents, and further purification can be accomplished

30 by crystallization, chromatography, or the like.



such as et hoxyet hanol sodiumsalt, which generally is 5 generated with
an equi val ent anount of sodi um hydri de and an al cohol. The

et hoxyet hanol is typically enpl oyed as the reaction solvent. The
reaction is best acconpl i shed at el evated tenperatures of about
100[err]C to about 150[efr]C, and normally is conpl et ecoisssossapout 10
15 minutes t V@IHYBF’s. The resulting 2-(2-ethoxy)- et hoxy ether is
readily converted to the 2-hydroxy conpound by reaction with a
strong mneral acid, preferably 6N4g~drochloric acid, for about 5
mnutes to about 1 hour. The 2-hydroxy-7-imno derivative can be 15
hydrol yzed to the 7-oxo conpound by proSCHENE I eacti on with a strong
m neral acid, preferably concentrated hydrochl oric acid, at reflux
tenperatures for a period of 6 hours to 7 days. Alkylations and
aral kyl ati ons of t he 2-hydroxy derivative (preferably when R2 is

ot her 20 t han hyéﬁ gen) mayl be car NBed out] as desirelagye

reaction with an al kyl dting agept suchljas net {il/2 Bo80, ?q%ﬁpﬁ, benzyl

brom de, di 8t hyl am noet\wl cNIo:%% N the Iike™ a nut ua
solvent, preferably di me 3Forwam(ﬁ£ typically in the presence of
base 25 such as powdefed potassi um carbonate. such reactions
normal |y are conpl ete w t BPgBBbout 2 hours when carried out at
tenperatures of about 25[err]C to 100[err]C. The product is readily
i sol ated by renoving the reaction sol vents, and égfther purification:
can be acc | i shed 30 thalgbagtlon (ﬂu phyQNbﬁ the |ike.
PCT/ US96/ 0 9 WD 96/ 348 }|128-
SCHEME | [err] ’,l§§ 1
cn3s CH3S N C
15 m‘m NHNHp /I _HONO
P A,
NHR
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20 Ar
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NHR, NHR,
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30
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e o .
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[err]
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where L is a leaving group such as chloro or bromo, and
m is an integer of 1, 2, 3, or 4.



35 where L is a | eaving group such as chloro or brono, and mis an

I nteger of 1, 2, 3, or 4. : WO 96/ 34867
PCT/ US96/ 05819 -31-
SCHEME |V [err]
WO 96/34867 PCT/US96/05819
..31-
SCHEME IV
1
cl
CN
3 CHO
)% K2C031 DMF /k\ cl
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6 hrs |
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1o
| Acyl L or
cl
15
¥ | A
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NH N lil NH
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|
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25 Cl
. | N
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[err] WO 96/ 34867
PCT/ US96/ 05819 - 35-

Schenme VI (cont'd) [err] WO 96/ 34867
PCT/ US96/ 05819 - 36- The
followi ng degaidsRshesxanpl es further illustrate Sy”theﬁ&ﬁmﬁbmhﬁﬁ
conpounds of thi's 1 nvention. The exanples are illustrative only, and
are not to be construed as limting the invention in any respect. 5
EXAMPLE 1 5- Cyano- 4- hydr oxy- 2- ( met-3gksul f anyl ) - pyri m di ne

To a solution of freshly distilled ethyl ethoxy- met hyl ene
cyanoacetate (118.99 g) in nethanol (88¢herhg VD at 5[err] C was added

2- met hyl - 2-t hi opseudourea (107.69 g). To this m xture was added a
sol ution of sodiun1 nmet hoxi de in nethanol prepared by dlssoIV|ng

sodi‘'um met al hanol (800 niL). The k 4
_oxidation |
. 5 ,,J\\ /J*§
R3S N N

Ry 3 [

R {O0)1-2 Ry

10 nucleophilic displacement
HNR3R,

N” N

15 ,J§> l

R3 -/"N N T X

20
25

30

35



allowed to warmto roomtenperature and stirred for 15 6 hours. After
st andi ng overni ght, the sol vent was renoved under reduced pressure,
t he resi due was di ssolved.in 1500 nL of water at 50[err]C with
stirring, and the solution was filtered hot. The filtrate was
acidified to gﬁm‘ﬁ%h concentrated HO and allowed to 20 sta
overnight at roomtenperature. The product was colle’é?f-ﬂs’ﬂ@ss”
filtration and dried to give 48.33 g of

5- cyano- 4- hydr oxy- 2- et hyl sul fanyl - pyri m digge. This product was
used directly in the next step w thout further purification. 25
EXAVPLE 2 4- Chl or o- 5- cyano- 2- metSopleme! Wamyl - pyri m di ne A
m xture of 5-cyano-4-hydroxy-2-nethyl sul fanyl - pyrim di ne (48.33 Q)
from Exanpl e 1 and phosphor us 30 oxychl oride (150 nL) was heated at
reflux for 3 hours. reaction m xture was allowed t& cool to room
tenperature, filtered, t e-f-ulkrygte was conce ratg yness

under vacuum The r;s/ﬁtw partnim&ned bet we yl ene Iori de
and ice water. an| c |layer was—soperated, SPB wth water,
dried over magne5| h£1$t6r ed, and evapo WO

96/ 34867 B C‘ﬁ%S%/ 615819 NHR)

- 37- under reduced pressure. The residue was heatfed to )

reflux in hexane (750 mL) with stirring. The hot heRkdd 280l ut i on was
decanted fromthe insol uble material and allowed tvo cogl to room
tenperaturd0to 5 afford 32 g of -the title conpound 4-chl §ir o- 5-cyano-

2- et hyl sul f anyl - pyri m di ne. R EXAOFIKT13

5- Cyano- 4- net hyl am no- 2- et hyl sul f anyl - pyri m di ne 10/L Through a

cold (5[err]C) solution of 4-chloro-5-cyano- &
2-met hyl sul fanyl -pyrim dine from Exanple 2 in dietfy N NERy (700 n)
was bubbl ed nmet hyl am ne gas for a period

15 °
HNR3R,
0
il
| X C—0Oalkyl
|
v
3RyN N NHR,
lreduction
(o]
[
25 CH CH
NI = oxidization R 208
R4R 1.‘1/k Z - )’\ Z
- 374 N NHR R
30

35



of 20 mnutes. The reaction m xture was stirred for 30 m nutes at
5(err]C, then allowed to warmto room 15 tenperature and stirred
overnight. Thin |ayer chromat ography on silica gel plates indicated
t he reaction was inconplete. The reaction m xture was

recooled to SWéﬂhgénd met hyl am ne gas bubbl ed t hr ough t he pcTosesnssio
suspensi on w $ ing for another 20 m nutes. The 20 reaction

m xture was stirred at 25[err]C for 6 hours, then al l owed to stand
overni ght. The insol ubl e- product was -350l | ected and suspended in
water with stirring. The suspension-was filtered and the product
dried in vacuo to afford 25.shegeoVIThécent!@) conpound 5-cyano- 25
4- et hyl am no- 2- et hyl sul fanyl - pyri m di ne; np 185-187[err] C

Anal ysis calculated for (Jerr] H[ err]Nerr]S: C, 46.65; H,
4.47; -N, 31.09; Found: C@ 46.62; H, 4.61; N 31.43. 30

EXAMPLE 4 5- Cyano- 2_hydr no- 4- met hyl am no- pyrim

m xture of b5zcyano- 4- net 0- 2- met hykreH,CN sul fan | g
(25.86 Q) fr%mExarrpIeB hd-n-aa-ne—-bydrate(S rrL)ln
(250 m) was 1{1 g uUx with stirrin h

]
WD 96/ 34867 B3Ry B /U896/ 0581q
- 38- reaction m xture wa%i/cool ed to roomtenperature an®,t he
i nsol ubl e product was col |l ected filtration, washed with cold

aqueous ethanol (1:1) to give 23 g of the titl & cd

Crystal lizagpon from et hanol afforded yti cabII}Cqure sanpl e of
5- cyano- 2- hydr azi no- 4- et hyl a Ino- rimjdi ne; np 247-249 [err]C
Anal ysi s cal cul ated for CG6H8NG: A Ch43.90; H 4.91; N, 51.21;

Found: C, 44.05; H 4.92; N, 51R§Q4N (O | N o

EXAMPLE 5 2- Azi do- 5- cyano=4- net hyl am nti)- pyri m di ne
R2
15
20
25
30

35



To a cold (5[err]C) solution of 5-cyano-2-hydrazino-

4-met hyl am no-pyrimdine (21.7 g) fromExanple 4 in a 15 m xt ure of
wat er (260 nlL) and concentrated HC (26.5 nL) was added dropw se a
sol ution of NaN( err] (10.03 g) in water (25 nmL) with overhead

mechani cal mfs'% irring. A white precipitate forned and %Ef&

addi tion vvaswc?ogrrp e.% ed, the reaction was stirred for an 20 a cﬂafﬁl onal

20 mnutes at 5[err]C. The insoluble product was filtered and
washed with cold water to give 22.4 g -36- of the title conmpound after
drying at 23[err] C under high vacuum overni ght. Crystallization from
et hanol provi déhe dfvldowingi datdiled rexampheise fuktRenzi s rate

cyano- 4- et hyl a”b?_gtﬂé@iénﬂ oe BBmpdwnds U€HHIGE 1nvent10£‘nalﬁ§é S
cal cul ated for

41.14; 55%. 99;
Found: C, 40.88; eFF““%l%‘?L -ang 151%“85”“5‘3?) only, and are *‘°t to Ei’e EXANMPLE

6 2- Am nocdnsetusd s dm3tpngi hhdlimmmwalidehwerespect. To a
suspensi on gof 2-azi do- 5- cyano- 4- net hyl am no- pyrim di ne (22.24 Q)
from Exanple 5 in 400 nL of 50% ueous formc acid was added Raney
Ni ckel catalyst 35 (5 g). The reaa‘g%'ﬂ‘ ture was shaken under an

at nosphere of hy8rQpsn o Al 5 . W33 Dt 34867

PCT/ US96/ 05819 To solution of fres?l distﬁi%%d ethyl eiﬁgk enation
apparatus. There was gor ous 0 i as m xture was

shaken at room methy}%‘i‘ﬁ)é?&wetﬂ\??efl% My da P‘ﬁ@h&ﬁ‘ﬁér%ﬁ% S
vented, additionat SeCewadNixddeld @Smgrhywhs2 tthlicshseudourea (10DpES af s

recharged with g OIED nARAd Fal! KRHEE & solucikBR guaTERONt . The

catal yst was renove I'tration an I'trate was_evaporated

under hi gh meLho® eﬁfb“leﬁé‘laﬁﬁ RESPTRSD i & s=RLYARE  sQfim
filtered. The i nmetabl £35E8%rg)alinvasthahdkc(&aDd arid .10The reassixdweds n 450

g}- fLeb?: : 'tpgt ‘é"a&gﬁs.owea_hf’o RGPS room temPiiif¥e Wad GtiipLgdegpd the pH
i5 6 hours. After standing overnight, the solvent was

removed under reduced pressure, the residue was
dissolved in 1500 mL of water at 50°C with stirring,
and the solution was filtered hot. The filtrate was
acidified to pH 2 with concentrated HECl and allowed to
20 stand overnight at room temperature. The product was
collected by filtration and dried to give 48.33 g of
5-cyano-4-hydroxy-2-methylsulfanyl-pyrimidine. This
product was used directly in the next step without
further purification.
25
EXAMPLE 2
A nixture of 5-cyano-4-hydroxy-2-methylsulfanyl-
pyrimidine (48.33 g) from Example 1 and phosphorus
30 oxychloride (150 mli) was heated at reflux for 3 hours.
The reaction mixture was allowed to cool to room
temperature, filtered, and the filtrate was
concentrated to dryness under vacuum. The residue was
partitioned between methylene chloride and ice water.
35 The organic layer was separated, washed with water,
dried over magnesium sulfate, filtered, and evaporated



adjusted to 7 with 1IN sodi um hydroxi de. The preci pitated product was

collected by filtration and recrystallized fromethanol to give 5.0

g of 2-am no- 15 4- et hyl am no- 5- pyri m di necar boxal dehyde.

EXAVPLE 7 6-(2.6-Di nethylphenyl)-?-inino-8-nethy|-7,8-diPydro- )
rido [2.3- o334 di n-2-yl am ne 20 To 2- et hoxyet m.) at

E){O[err][C wégbgﬁég%; cautiously sodi um hydride (60% ﬁ ﬂ@ﬁl

m ner al oil, 83 ng, 2.08 mmol) with stirring. The m xture was

allowed to warmto roomtenperature and 2g4=di et hyl - :

phenyl acetonitrile (1.5 g, 10.33 mmol) was added, 25 fol | owed by

2- ani no- 4- met hylmﬂmﬁa&yseanbﬁlége@ﬁbomhe residual dsbyld&ﬁéd X, 9.86

mol ) from Exa g:t;ﬁ} e ' s heated at
reflux for npi, o-tg'r%she wgéﬁ?o cogﬂ't?‘ogg'%ggng?g er aef u\r/\% and
poured into wat dteXafife sﬂls‘&ﬁ-ebl@%r%fﬁﬂﬁdlfépmw&be%nmluklﬁ | ect ed and
dried on the fi Izﬁarerialhenar adustedato cool toPibbhi Eemp¥ratiEedltd Ng i N

boi ling etpyl a&lfll: ape paint _| ust before
preci plgt ati1on. %ffa'#at soﬁuf’lfoﬁhe i?te é’&t&gﬁdg cﬁ%o:t:ges CYEESol | ng the
product preci pi t3tReFhyd-sgilfanyl opypimkdines

6- (2, 6-di met hyl phenyl ) -7-i m no- 8- net hyl - 7, 8- di hydr o-

pyrido[ 2, 3-d] pyri m di n-2-yl am ne; np - rr] C. WO 96/ 34867
PCT/ US96/ 05819 M%[ 3 - L Anal ysi s

cal cul ated for G 152 4xed 8 2 2 68.14; H,
6.18;, N, 2d.83; Thxﬁ% ﬁda 561@8 ﬂih |§oﬂ@t¥$n chﬁibro £ cyano-

8- di r O-
E;QrA :Vgl(;I[EZSB d] pyrf rﬁ' l}@"\?f ﬁyﬁegy:):imidme r}(?m'f‘hgg g#‘% 2oth d'{}r?d‘
prepared in sini¢themd 798 mL) was bubblesd m&yﬂ.amedea@wefom «'E)pwrpbd 7
starting from of 20 minutes. The reaction mixture was stirred for
30 minutes at 5°C, then allowed to warm to room
15 temperature and stirred overnight. Thin layer
chromatography on silica gel plates indicated the
reaction was. incomplete. The reaction mixture was
recooled to 5°C and methylamine gas bubbled through the
suspension with stirring for another 20 minutes. The
20 reaction mixture was stirred at 25°C for 6 hours, then
allowed to stand overnight. The insoluble -product was
collected and suspended in water with stirring. The
suspension was filtered and the product dried in wvacuc
to afford 25.87 g of the title compound 5-cyano-
25 4-methylamino-2-methylsulfanyl-pyrimidine;
' mp 185-187°C.
Analysis calculated for CoHgN,S:
C, 46.65; H, 4.47; N, 31.09;
Found: C, 46.62; H, 4.61; N, 31.43,
30

EXAMPLE 4
- -D= -d - ino-
A mixture of 5-cyano-4-methylamino-2-methyl-
sulfanyl-pyrimidine (25.86 g) from Example 3 and
35 hydrazine hydrate (52 mL) in ethanol (250 mL) was
heated at reflux with stirring for 3 hours. The



10 2- met hyl phenyl acetonitrile (0.72 g, 5.45 mol) and

2- am no- 4- et hyl am no- 5- pyri m di necar boxal dehyde (0.79 g, 5.19
nol ). As described above, sodium hydri de (60% suspension in m neral
oil, 0.083 g, 2.08 mmol ), and 2-et hoxyet hanol were enployed as the
15 respecti and solvent. The product was purified

crystalli zgt i Q#‘??@%ﬁ t hyl acetate-hexane to give 0. 681’8"8?%’058X

6- ( 2- net hyl phenyl ) - 7-i m no- 8- net hyl -

7, 8-di hydro-pyrido[ 2, 3-d] pyrimdin-2-ylam ngg. - np 189-190[err}C. 20
Anal ysis calculated for (Jerr]Herr]Nerr]: C, 67.91; H,

5.70; N, 26.40; reaction nlixtGred was2 cobiled. #d ; rddm ﬁﬁm@&ratux[ce and the
EXAMPLE 9 25 63 - LA N0=8- et - di 2 ' -l 5
pyrimdin -3 -yl anppdonibld BBARTHIE, B 1deted s I LER] vela
sinilar nmanHéEhacolRd aquasyd ghderoln(Bdhpie 9ive: 28t Bngtf Elsn
phenyl acetonitril eti6lé cbnpaunil.2- @rystallivitidmiroir etBanol afforded

5- pyri m di negar boxgl.d ggms r Q}H n. hoxi de (0.5
g) was used |Cs’r311 pl agg g?é{ggtd#%r% ?r“lr(?e. 18 °$fn§t 18 oy eza(t:l?f%%ﬂ%e pr oduct
was purified by  4-methplaninonpyrimidines rop 26LR4A0A- al cohol to give 9.2
g of 6- phenghalysis neaXoulided £6rSegifwgy o- pyrido[ 2, 3-d]- 35
pyrimdin-2-ylamne; np 29&‘29§§8§r&514_91; N, 51.2¥p 96/ 34867

PCT/ US96/ 05819 241- Anal ysi s

cal cul ated for (] eFPpPRer CyNtérPP: H, 4.92; N, 51.89.66.91; H, 5.21; N,

27. 87, i1g-ound: C, 66.74; H, 5.22; N, 27.90. 5

EXAMPLE 10 2,7-Di am no-6-(2,6-dic yl)-pyridor[2, 3-d]-
Bplioie

pyri m di ne éPrepared by the ne US Patent 3,534, 039).

To a cold (5°C) solution of 5-cyano-2-hydrazino-
4-methylamino-pyrimidine (21.7 g) from Example 4 in a
15 mixture of water (260 mL) and concentrated HC1l
(26.5 mL) was added dropwise a solution of NaNO,
(10.03 g) in water (25 mL) with overhead mechanical
stirring. A white precipitate formed and after the
addition was completed, the reaction was stirred for an
20. additional 20 minutes at 5°C. The insoluble product
was filtered and washed with cold water to give 22.4 g
of the title compound after drying at 23°C under high
vacuum overnight. Crystallization from ethanol
provided an analytically pure sample of 2-azido-5-
25 cyano-4-methylamino-pyrimidine; mp 225-230°cC.
Analysis calculated for CgHgN7:
C, 41.14; H, 2.88; N, 55.99;
Found: C, 40.88; H, 2.81; N, 55.82.

30 EXAMPLE 6
To a suspension of 2-azido-5-cyano-4-methylamino-
pyrimidine (22.24 g) from Example 5 in 400 mL of 50%
agqueous formic acid was added Raney Nickel catalyst
35 (5 g). The reaction mixture was shaken under an
atmosphere of hydrogen (40.1 psi) in a Parr



To a solution of sodium 2-et hoxyet hoxi de prepared from 10 0.14 g of

sodi um and 60 nlL of 2-ethoxyethanol was added 2.07 g of

2, 4- di am no-5- pyri m di necar boxal dehyde, and , 2.79 g of

i ﬁ di chl olrlophegyl acetonitrile. The m xture was heated at reflux for
ours, allowed to cool to roomtenperature, and th at ed

product was M09 /34867; | t er ed and washed vmthrrpdl et hyl et her tgcg‘:hgﬁl&fg

2, 7- di am no- 6- (2, 6-di chl orophenyl ) - pyrido[ 2, 3-d] - pyri m di ne; np

325-332[err] C -39- EXAMPLE 11 20

2- Am no- 6- ( 2, 6- d| chi orophenyl ) - pyri do[ 2. 3-d] pyri m di n- 7- ol

A sol ution of 2, rddenatfohZappait£tunr ofgheryl fas a vigorous

pyr|d0[23d]pyr|m 30.6 el n Gyt rated HC
(200 m) was heateed’q’o\’t%‘f’ Paxgg%r;ég[“n%h% u?gg sl'll' ]ée?e"ggtlon m xt ure
was al l oned to cooimperature. Afbey t Hrimat@se thei APRAERLLS AT ed with

wat er, and veéHieRd iaﬂd!&iﬁﬁaloR&iééﬁ NieKelg (6f gh heasradidedy ddect .
The filtrate was reflu

ed anot 4 nd o] ol i ng,
yi el ded an 2ddit i HRAT 6 PaS?ﬁ ucj’ft%'1 PH‘ ?%e% atlﬁ Q}é?omix%{ée) con’gl ned
and recrystalli zeshafka]rnovernigh‘ﬁl- rre‘i‘h@l%i@léﬁﬁtdé’a%ﬁ%@ﬂe@vﬁ%e with diethyl
ether, and D80k ich WRAUENEOr ff {0tk Wad @vaboZatednender high

6- (2,
4lg[e?rféshlOrophqulhymyrldo&z ;ddLQXas suspendé% in water 4% dec

PCT/ US96/ 05819  filtered. The insoluble material wagpcollected agh ysj s

cal cul at edgor C[&{ég%{‘;gd i a50] M.esf15diling water. ThéE adlleddds H, 2. 62;
N, 18. 24, Foun

EXAMPLE 12 solutiom, WS ElgtaFSﬂl %?%pﬂé%ﬁj“? ok the, ﬁi?‘tﬁ?‘?‘? 389 2, 3-d] -

pyr|n1d|n 7(8H) - oadjusted to 7 witb aNnsadigme hyfdroxide. Th
f2r g‘m E)?aG I(g ?1d' %Pé@im Joroduct wadYébltdcted dﬂypﬁﬂ.ﬁhdtﬂoﬂ -aid (3.7 Q)
P recrystallized from ethanol to give 5.0 g of 2-amino-

15 4-methylamino-5-pyrimidinecarboxaldehyde.
EXAMPLE 7
20 To 2-ethoxyethanol (7 mL) at -10°C was added

cautiously sodium hydride (60% suspended in mineral
oil, 83 mg, 2.08 mmol) with stirring. The mixture was
allowed to warm to room temperature and 2,6-dimethyl-
phenylacetonitrile (1.5 g, 10.33 mmol) was added,

25 followed by 2-amino-4-methylamino-5-pyrimidinecarbox-
aldehyde (1.5 g, 9.86 mmol) from Example 6. The
resulting reaction mixture was heated at reflux for
2 hours, allowed to cool to room temperature, and
poured into water. The insoluble crude product was

30 collected and dried on the filter. . The product was
purified by dissolving in boiling ethyl acetate and
adding hot hexane to the point just before
precipitation. The hot solution was filtered and upon
cooling the product precipitated to give 1.22 g of

35 6-(2,6-dimethylphenyl)-7-imino-8-methyl-7,8~dihydro-
pyrido[2,3-d]pyrimidin-2-ylamine; mp 197-198°C.



10 di met hyl f or rfam' de was added NaH (50% suspension in m ner al
oil, 0.64 g). The resulting slurry was heated at 65[err]C for 0.5
hour until a solution formed. It was then cooled to 50[err]C and a
solution of nethyl iodide (2.0 g in dimethylformam de (10 nL) was
added dr opwi to the reaction. The reaction m'xtur&,ﬁo@sg d and
kept betmeeﬁag C-80[err]C for 3 hours. Upon cooling to a&@#ﬂﬁm
tenperature, the reaction m xture was poured into ice water. The
i nsol ubl e white product was filtered, -40- Washed wth water, and
recrystallized from et hanol 20 using charcoal to give 1.9 g of
2-am no- 6- (2, 6- Analysidlicallonlapednyoy -G 4biMy-0pus5i HgP?, 3- d] pyri m di n-
7(8H)-one; np 235-237[epr] . Lyl s ul ated for
Cerr]Herr]d[err]N er? C§h'14' H, 619 ﬁ'C?EEQSQG; H 3.14; N, 17.44; 25
Found: C, 52.03; Fehnd: »2, §B-1% fb 6.14; N, 24.60.
EXAMPLE 13 2- Am no- 6- ( 2, 6-di net hyl phenyl ) - 8- net hyl - pyri do[ 2, 3-d] -
pyrim di n- & 8H -one 30 : A M XEdEagp
6- (2, 6-di rréthyl phenyl [ B 1953
8- met hyl -7, 8- di hy-&+& : - e 0.96 g) from
Exanpl e 7 and aqgepido BN 3@ py2Imiliinv@sylamine heated at reflux for 2
days. The m xture wa I om.t A st and
overni ght at 35 ZT wnﬁ%r‘?ﬁgpg}lﬁégvgg%rélp%g&%ug}‘ eS%ﬁ%{' g%afqllrggldwas
col l ected by filtPathah dsgenibed \rPAVeate rBxagple,?r starting fromyp 96/ 34867
PCTGU896/35819 2-mgthy}phenylacetonitrile (0.72 g, 5485 mmol) andﬂ? Fd. The
crude product wasg._ | € tha et hyl acetate
to the point jus? %ﬁ%?ey%éﬂ}lm&ggi E@%%%ineingﬁgr@g%gg?%é? he hot
solution. Upon (0.-79 gcopilhgmodhe phscdeserihad abpyeal prdbdmto give 25 ny
of 5 . 2-?mi_i;lohﬁdffdé-(ﬁwtdiﬁé:pﬁhem&h)iﬁ-rﬁlﬁié]:fd]: ey, dol 888-4l] -
pyri m di n- 7( 8H) - gng, a VA I %EP sis
cal cul ated for éretr;] %giﬂ %F‘?f rzj Bqﬁsﬁ@%aﬁééﬁeeéér 3 loyed aé’}ﬁlé’ C,
59.38; H, l§_53; Respgcgive base and solvent. The product was purified
. by crystallization from ethyl acetate-hexane to glve

0.68 g of 6-(2-methylphenyl)-7-imino-8-methyl-

7,8-dihydro-pyrido[2,3-d]lpyrimidin-2-ylamine;

mp 189%-190°C.

20 Analysis calculated for Cj;gHygNg:
c, 67.91; H, 5.70; N, 26.40;

Found: C, 67.52; H, 5.71; N, 26.33.

: 0
a-C ]

e d a
- S S - - C

EXAMPLE 9

25

The title compound was prepared in a similar

‘manner as described above in Example 7 starting from

phenylacetonitrile (6.5 mL) and 2-amino-4-methylamino-
30 5-pyrimidinecarboxaldehyde (8.10 g). However, sodium

methoxide (0.5 g) was used in place of sodium hydride

in this reaction. The product was purified by

recrystallization from isopropyl alcohol to give 9.2 g

of 6-phenyl-7;imino-8-methyl-7,8-dihydro-pyrido[2,3-d]-
35 pyrimidin-2-ylamine; mp 201-203°C.



Found: C, 59.42; H 5.37;, N, 17.53. 10

EXAMPLE 14 2- Am no- 6- ( 2- net hyl phenyl ) - 8- net hyI pyrido[ 2, 3-d] -
pyrimdi n-7(8H)-one To a m xture of

6- (2- met hyI phenyl )-7-imno- 15

8- met hyl - w yrido[2 3-d] pyri m di n-2-yl am ne Fhvuade/éstdf rom -
Exanpl e 8 and co frat ed HC (0.6 nl) was added water (11 nL). The
reacti on m xture was refluxed for 20 hours, then allowed to cool to
room tenperature. The white precipitate fromthe reaction 20

m xture was filtered and washed with water. The product was dried
in vacuo to give Oagdlypief calenilate8-for C,,Hj3Ng:

(2- met hyl phenyl ) - 8- et hyI PYES 2, ri g di 7(8H)-one; np
239-241[err] C Fys?sdégial gﬁl g;][% fg‘r' hﬁez-, Herr]Nerr]O 1.46 HO :
25 . C, 5@?@5‘1 HCr 46@e74NEn P éwnd C 56.47; H, 4.68;
N, 1;. 59. EXAI\/PLE 15 N-

[ 6- (2, 6- Di chl.or ophenyl ) - 8- net hyl - 7- 0x0- G80rRY o- 30
pyrido‘[23d}r’pyr|md|n2y|]acetamde & &4 of 64.2 ny
(0.20 nmmol ) of 2- -

6- (2, 6-di chl or ophegytimfaims hyl - pyri do[ 2, 3- d] pyri m di n- 7(8H) - one
(from Exanple 12) and 1 e d refl ux.
The resulting solution epareadc%ya%hFamﬁié qﬁ qﬁtyai g gg?n%%ée))s and
concentrated at at Wesph@l%t#ﬂfeﬁuF@dﬁBmaBoﬁT—h@‘Mh?E‘ide P‘"‘ep‘"“-’e“lV”i?om

92g34867 10 | 0.14 g of sodium and 60 mL of 2f¥Ethdcuiyefh@n819was added
-44- vol u 0 t ok
wi th diethyl et heiTE 9;-r7€)§€'l#:’e4 ge‘%ﬁ‘?‘a?ﬁ %?ghﬁf?ﬁ%&rfﬂogﬁaghy?&u tered and

washed with dlethyB &8 hgrof 2 16t omopbenylacetonitrile The mixture
(2, 6-di chl or ophenyihs8heetéd | at/ ¥@fduk Eott ByHoars, allowed to cool to

yrkgf§2323d1ﬁgéif‘d'“1§e¥plré¥“£%, d%a Whe4ér9c{$htated proﬁﬁc%5§a§60[err]c
15 filtered and washed with diethyl ether to give
2,7-diamino-6-(2,6-dichlorophenyl)-pyrido[2,3~-d]-
pyrimidine; mp 325-332°C.

EXAMPLE 11
20 - -6~ -di - - =
1-ol
A solution of 2,7-diamino-6-(2,6~dichlorophenyl)-
pyrido[2,3-dlpyrimidine (30.6 g) from Example 10 in
concentrated HCl (200 mL) was heated at reflux for
25 24 hours. The reaction mixture was allowed to cool to
room temperature, filtered, washed with water, and .
dried in vacuo to give 16.5 g of the crude product.
The filtrate was refluxed for another 24 hours and upon
cooling, yielded an additional 8.8 g of product. The
30 two crops were combired and recrystallized from
dimethylformamide, washed twice with diethyl ether, and
dried in vacuo to afford 5.9 g of 2-amino-
6-(2,6- dichlorophenyl) pyrido[z 3-d]pyrimidin-7-0l;
mp dec 410°C.



Anal ysis calculated for (Jerr]Herr]C[err]Nerr]Jerr]: C,

52.91; H 3.33; N, 15.43; 10 Found: C, 52.73; H, 3.47; N, 15.009.
EXAMPLE 16 - r r6-(2.6-D chl orophenyl) -7-oxo-8-nethyl-7,8-di hydro-
pyrido[ 2, 3-d] pyri m di n-2-yl]-succinamc acid 15 A m xture of 0.40
g (1.25 mmol) no- 6-

(2, 6-dichl oro ﬁ@WS nmet hyl - pyri do[ 2, 3-d] pyri m di n- Pc"i'Pmo-ssolﬁe
(from Exanple 12) and 2.00 g (10.0 mmol ) of succi ni ¢ anhydri de was
reacted at 145[err]C. After 10 m nujes the honobgeneous nelt was
cool ed and .20 triturated with 25 nL of water. The m xture was heated
at the boiling poindlysds 2alicGlited tfbﬁly.q_r @grIgNgEEESS anhydr i de.
The m xture was fllteregph oﬁndnthg g .24 @S washed with 10 nlL of
boiling water. The drie g 510 wastrlturated with 8 i .
of nethanol: 25 Foundy o?offtﬂ-rﬁ5(l?120?. 7l iHHAUbl e solid was filtered

and washed with 1 nlL of the sane solvent to give 0.037 g of the pure
title conpound; np 214-218[err]C. Ex%yﬂs cal cul ated for
Cerr]Herr CI[err]N[err]Qerr] O 8 Herr : C, 49.62; H,
3 61 N 12 86 c - Al =S : .‘. ‘_m u),wtou, " 2 > 4 3

EXAMPLE 17 nﬂ;wg_bﬁophenyl) 7- 0x0- 8 rret hyI 7. 8-di hydro-

pyrido[ 2, 3-d] pyri m di rrolidine 3
net hanol - chl or of or m f ﬁ"[ %P&'%%ﬁl%ﬁ i "ginfG% 6" éiehloﬂc’rpohr%rpigr aphed on
silica gel, elut |Fﬁger02:ﬁ'QOPYrmidin 7-a)0D(36/73g36%rom Example 11 in

PCT/ US96/ 03819  @imethylformamide was added NaH (50%45uspension 1w v

met hanol : chl oroformto give 0.1 stallin
N-[[6-(2,6- dlCh|dT§% F?SY 8X3188 e resulting s¥urry wat heated

7, 8- di hydro- pyri daIEZGS"-QJI]qWT Orbdhoup- nynqilp)ar egllugion- formed. ZXtowdisone; np
303-305[err]C.  5tpen d%lﬁ.e\ﬂs kS 88b&UARM &fl dAution of methyl iodide
QerrlHerr]d[er q I\gerr in % mLthylformamide (10 mL) was added dropwise
15 to the reaction. The reaction mixture was warmed and
kept between 60°C~80°C for 3 hours. Upon cooling to
room temperature, the reaction mixture was poured into
ice water. The insolubie white product was filtered,
washed with water, and recrystallized from ethancl
20 using charcoal to give 1.9 g of 2-amino-6-(2,6-
dichlorophenyl)-8-methyl-pyrido{2,3-d]lpyrimidin-
7(8H)-one; mp 235-237°C.
Analysis calculated for C;,H;oClyN,0:
C, 52.36; H, 3.14; N, 17.44;

25 Found: C, 52.03; H, 3.24; N, 17.46.
EXAMPLE 13
pyrimidin-7(8H)-one
30 A mixture of 6-(2,6-dimethylphenyl)-7-imino-

8-methyl-7,8-dihydro-pyrido{2,3-d]lpyrimidin-2-ylamine
(0.96 g) from Example 7 and agqueous 6N HC1l (25 mL) was
heated at reflux for 2 days. The mixture was allowed
to cool to room temperature and stand overnight at

35 ambient temperature. An insoluble white solid was
collected by filtration, washed with water, and air



C, 53.62; H 3.00; N, 13.89; Found: C, 53.75; H 2.90; N, 13.709.

EXAMPLE 18 10 4- Met hyl am no- 2- net hyl sul f anyl - pyri m di ne- 5-

A solution of 4.00 g (0.022 nol) of 5-cyano-

4- et hyl am no- 2- met hyl sul fanyl - pyri m dine (from Exanple 3) in 150 nL
of 50% aqueo rog.c acid was 15 reacted wwth 6.0 g of - Raney
Ni ckel . theqaoLﬁugbnixture was stirred at 25[err]C for 12 Hgﬁbg&mwﬁhe

sol i ds were filtered and washed with 40 nL of 50% aqueous

formc acid. Wth ice bath cooling, a coldggaturated sol ution of

pot assi um carbonate was added slowy to the 20 green filtrate until

' corrplbet e p; eci ﬁi id@atiiedn ot'h? &phdel product wgs atLsseleed (:anHdt @trlhhoagi di c;
pH about-5). The . ' S r.ac | nt acet at e,
Iirg, b8 BYE P RRAAC LB she Foff {iee et

and the sdl 1 S asslum ca
and <concent r at ed Prgcipitationsand %ﬂ-%imoﬁbﬁr]l@,‘- gokution. Upenj

hexane: et hyl acetcdollingheti@Oopuié prdduct crystdbiszéedeard rgive @5) mg84£( M +

1). nal ysy |cul ated_ mxefo - . 43 89, H,

2os N 2P0 %’f‘%%guﬁ%feéf“i%t%%%?&i?sg;mﬁfh‘éﬁﬁyf”%&zg S
EXAMPLE 18A PYTARIAiRaY ( §B) garhay gradualiEt d9F eNe0-235°C.

i- ﬁﬁlt hyl S;l fa%l [maﬁ?a&di aaiéupaﬁéquﬂ;eﬁl%@flisn,lo-% Hcll.-(%.lTSJt}!r?dlim UE ion of
- chl or 0- 2- met hyl sul f any] - . oD~ PYEL M Joxyl ate ethyl ester
(18.66 g, 80.4 m‘éﬂ )S%F’RBZGB'nE'%#' tlg'[ %’?B‘r’of uran was added

WO 96/ 34867 Found: €, 59.42; H, 5.37; N, 17.53.PCT/ US96/ 05819

- 46- 1otriethylamne (34 n., 244 mmol ), followed by 30 nL of a

40% aqueous sol ution of methyl am ne. | on was stirred for 30
mnutes at 25[err] C then concentrated EQEM;ﬁ%LEJ

To a mixture of 6-(2-methylphenyl)-7-imino-

15 8-methyl-7,8~dihydro-pyrido[2,3-d]pyrimidin-2-ylamine
(0.30 g) from Example 8 and concentrated HCl (0.6 mL)
was added water (11 mL). The reaction mixture was
refluxed for 20 hours, then allowed to cool to room
temperature. The white precipitate from the reaction

20 mixture was filtered and washed with water. The
product was dried in vacuo to give 0.21 g of 2-amino-6-
(2-methylphenyl)-8-methyl-pyrido[2,3-d]pyrimidin-
7(8H)-one; mp 239-241°C.

Analysis calculated for C;gHq,N,0-1.46 HC1:

25 C, 56.45; H, 4.88; N, 17.55;

- Found: C, 56.47; H, 4.68; N, 17.59.

EXAMPLE 15

-f6- - v]1y-8-~ -7 - - -di -
30 - A'S in-2~
A mixture of 64.2 mg (0.20 mmol) of 2-amino-
6-(2,6-dichloropheryl)-8-wethyl-pyrido[2,3-d]pyrimidin-
7(8H)-one (from Examplé 12y and 1 mL of acetic
anhydride was heated to reflux. The resulting solution
35 was maintained at reflux for 20 minutes and
concentrated at atmospheric pressure to about 0.25 mL



In vacuo and partitioned between chloroformand 5 sat ur at ed aqueous

sodi um bi carbonate. The organic | ayer was washed with brine, dried
over Mgserr], filtered, and concentrated to provide a white solid.
The solid was suspended in hexane and filtered to provide 14.70 g
(81% of 4- no- 10 2- met hyl sul f anyl - 5- pyri m di W&M te

et hyl esterng}&%'%rrp 91-93[err] C Anal ysi s cal cul ated Tor 4
CerrJHerr]Nerr]derr]S: C, 47.56; H, 5.76; N, 18.49.

Found: C, 47.93; H 5.67; N, 18.58. 15 .44- A sol ution of

4- et hyl am no- 2- met hyl sul f anyl - 5- pyri m di necar boxyl ate et hyl ester
(4.36 g, 19.3 nmvblume. The molltibnodas etoclleditef 8580 and d&idddwedir opwi se
to a room, epgi of eull,mrg A i 0
(1.10 g, 29.0 mm im) @Eﬁh&?&%? Izlia )rof*tfiréanry R;HH‘ orfd vHﬁ.ﬁﬁut es
the reaction wasféhbered |apd,yasheadvir ghdiethyl e21"‘FFE BP P\ﬁ‘?\é’rdeé‘ Ho of 15%

NaOH, and an addiR}érdichlodophenyl) -8fmekliyt-7-txe-T, 8t dibydes- stirred for 1

hour, and he te €y J:L%Q'IF r S ved by 25
f||trat|on and %ﬁdg\t%fﬂnpsg: P’Eﬁf’ y\gjfate nng H ate was
concentrated in BRc&BB2#RPE 1 hexane et hyl acetate was added. The
solids were col | get edz§ 0368 via*t + 1). 2.99 g (84% of

4- et hyl am no- 2- I nmet hanol ; np
155- 157[ err] C. ngyﬂ;%nal‘j‘:'-@‘alra's"llatiecufE feél%zﬂ?er“r Flerr] N err] 0S:
C, 45.39; H, 5.99; N, 28/ 6§ 91; H, FAHdN.C1544322; H 5.93; N, 22.42.

4- Met hyl angono- 2- gethgt s, f spyP3p-wyr3 i mg- 18509. nethanol (2.40 g, 13.0

mmol) in 7 nL of acetic acid was added to a solution of sodium
di chromat e- di hydr at e WO 96/ 34867

PCT/ US96/ 05819 : EXAMPLE 16  _47- (1.30 g, 4.4
nmmol) in 6 nL of yages: ' : .
addi tional sodium

15 A mixture of 0.40 g (1.25 mmol) of 2-amino-6-
(2,6-dichlorophenyl)-8-methyl-pyrido{2,3-d]lpyrimidin-
7(8H)-one (from Example 12) and 2.00 g (10.0 mmol) of
succinic anhydride was reacted at 145°C. After
10 minutes the homogeneous melt was cooled and

20 triturated with 25 mL of water. The mixture was heated
at the boliling point for 5 minutes to hydrolyze excess
anhydride. The mixture was filtered hot, and the cake

" was washed with 10 mL of boiling water. The dried cake
(wt 0.50 g) was triturated with 8 mL of methanol:

25 chloroform (1:20). The insoluble sollid was flltered
and washed with 1 nlL of fhe same solvent to give
0.037 g of the pure title compound; mp 214-218¢°cC.
Analysis calculated for C,gHq,ClyNy0,:0.8 H,O:

C, 49.62; H, 3.61; N, 12.86;

30 Found: C, 49.26; H, 3.16; N, 12.83.
EXAMPLE 17
- - - - - - -’ P - - -
35 The methanol-chloroform filtrate from Example 16

was chromatographed on silica gel, eluting with 1:20



di chromat e-di hydrate (.3 g, 1.0 nmmol) in 1 nL of acetic acid was
added. After a total reaction tinme of 5 3.5 hours, the bright yell ow
solid was renoved by filtration. Water (30 nmL) was added to the
filtrate, fol |l owed by aqueous anmoni um hydroxi de until basic

(pH 9.0). The g ¥dddhe Was cooled in the refrigerator ut es.
The preci pi tat‘gawas coll ected and 10 di ssol ved in ethyl &Egmg%m%l

the solution was dried over MgS err]. Filtration and concentr at | on
I n vacuo gave 0.72 g (30% of 4-nmetdyg-anm no-2-net hyl sul fanyl -

5- pyri m di necar boxal dehyde; np 99-101[err]C. Anal ysi s cal cul ated for
Cerr]Herr]Nerr ]vm méfhanol:chloroformlso8givel 0 1 65;g Mf 2Rire3.

Found: C, 45.80; Qllﬁk @2 Eﬁi(z 6- dichloro% X0~ 8-meBhylEXANPLE
i/ su fany

19 6- (2, 6- h ophen 3t V.- 2-

pyri do[ 2, 3-d] pyr i % 3 €¥ @3 -d}pyrim nr%wa’elr'a;’rﬁetléééiﬂﬁm
carbonate (0.8 g; 2558dm42) m@s303-305°Cadded to a solution of 0.220 g (1.2
ol ), of thes Anad Qegyéeléﬁm@%&le ¥ 35 ° (1.26 mol)

(ca. 5% excess) of 5 g di ch :)?rgghenyl cet &ﬁﬁﬁe}j% ¢ 2.0 nL of

di met hyl f or mam de. The fox e Wa¥’ 0%y N, 13 9Wlth stirring at 125
[err] C for 6 hourFoulthylC,ab8t.d6¢ H, 2. 90;(5:,mJ)3 .\#@s added to the cool ed

m xture, and the solids were filtered and washed with ethyl acetate.
The filtrate was concentrated under reduced pressure. The 30
resi dual gum was trlturated W|th 10 nL%*AMHtFer and the resul ting

solid was f10ter egd-MagHh Im /95 ' g y 4d. This crude
mat eri al was %ﬁ%@%ﬁ%phed by pl aci ng a chloroformsol ution on a
silica gel colum roform The col umm was 35 eluted with
1:1 (v/v) hexane:ethyl Acgeh¥tion®f dotling (0.022 male) fafadt-icymvor hat

contain the Rf 0.25mepRylamiid<2-methylsulfakf) OF¢et@fi¥ine (from
PCT/ US96/ 05819

-4
hexane: et hyI acet aEf‘afnp Evaf)or 1,139, 5 of, §0% aqueous fommic acid whs !
reacted with 6.0 g of water-wet Raney Nickel. The

mixture was stirred at 25°C for 12 hours. The solids
were filtered and washed with 40 mL of 50% aqueous
formic acid. With ice bath cooling, a cold saturated
solution of potassium carbonate was added slowly to the
20 green filtrate until complete precipitation of a solid
was achieved (pH is still acidic; pH about-5). The
solid was extracted into 200 mL of ethyl acetate, and
the solution was dried (potassium carbonate), filtered,
and concentrated; wt 2.30 g (57%); mp 98-100°C; tlc
25 (1:1 hexane:ethyl acetate) one spot Rf 0.5.
Mass spectrum (CI) 184 (M + 1).
Analysis calculated for CyHgN30S:
C, 45.89; H, 4.95; N, 22.93.
Found: C, 46.24; H, 4.88; N, 23.11.

30
EXAMPLE 18A

Alt £ thesi f 4-methvlamino-
To a solution of 4-chloro-2-methylsulfanyl-
35 5-pyrimidinecarboxylate ethyl ester (18.66 g,
80.4 mmol) in 260 mL of tetrahydrofuran was added



solvents gave a solid. The solid product was dissol ved i n about 0.5

m. of nethylene chloride. Crystals devel op. Petrol eumether (ca. 2
m.) was added, and the 5 crystals were filtered to provide 0.168 g
(40% of 6- (2, 6-di chl orophenyl ) - 8- net hyl - 2- net hyl sul f anyl -

8H pyrido[ 2, 3- di n-7-ylideneam ne, np 198-200[err]C. S
spectrunl(CI)vgg%%¥hﬁl Anal ysi s cal cul ated for Pcnn&mmaﬁ?
Cerr]Herr]d [err]N[err]S 10 C, 51.29; H, 3.44; N, 15.95.
Found: C, 51.31; H, 3.41; N, 15.73. - EXAMPLE
20 ré-(2.6-Di chlorophenyl) 7-1m no- 8 nethyl 7, 8-di hydro- 15

pylrl do[ 2, 3f d%)pg;grﬁﬂl(dgh%ﬁhiné&ﬂ edrl)y l2ai mﬁlppy:fdllzlowed byl 30 mL ofA\ a
solution o S vative
from Exanple 19 i n4q13 uef’gmsgl‘%jﬁq\l-ocf mtethly%gnﬁ%g%r op%yl{%rh%%g(é%g ﬁge% ed
with stirring in EtlrredafSEBS?@:rfP’ﬂ@feﬂsl afa 2R °Cpbhery congentratesd, 11 C) for 16

hours. The i %aeus afl mwm&&deatmm&wﬁpmwe and

t he remai ning oil Was di. s oIved in 10 | The
Lurbi d ol ut Pon wAERIAESP; sdUcRES souttm "‘SEFE%’EXJ“"’T. s & %Jg?’ri
concentrat ed. The ¥Yaysxiweswwassped with dinimeat éa‘lﬁﬂtmv%tlfgﬂ%um et her and

fil :e[ ed, ;Nt | fuﬁ;e%%& gaﬁ§5&/aﬂ¢@Aﬁ9atteBe%y i:fa{ri%éaélmﬁer esLeahy!
acet at e- petrol eum er ve ‘pure en | ie :
[6- (2, 6-di chl or op 13%1 WrRof é)%‘t‘%ﬂc if’ g S¥RRA d?‘adats“tered to
pyrido[2,3-d]pyrirﬁxhwidb—}n}7939d(%l%mnqﬁn4nmptbpyayinqx) am ne; np
154-156[errjg. -meﬂﬂ?&%u&?&ﬁ&iUﬂ“é§¥ﬂmfﬁi§e&&&ﬁéﬁ%}ate ethyl QB&k¥§i S
cal cul ated for C[errgﬂlgrrkd [err]N[err]0.25 Herr]O '
57.60; H, 6.10; N™ Found: C, 57.46; H, 5.85; N, 19.16. 35
WO 96/ 34867 Analysis calculated for CgH,;3N30,PCT/ US96/ 05819

- 49- c, 47.56; H, 5.76; N, 18.49,.

Found: C, 47.93; H, 5.67; N, 18.58.
15
A solution of 4-methylamino-2-methylsulfanyl-
5-pyiimidinecarboxy1ate ethyl ester (4.36 g, 19.3 mmol)
in 60 mL of tetrahydrofuran was added dropwise to a
room temperature suspension of lithium aluminum hydride
20 (1.10 g, 29.0 mmol) in 40 mL of tetrahydrofuran. After
10 minutes the reaction was carefully guenched with
2 mL of water, 2 mL of 15% NaOH, and an additional 7 mL
of water. The mixture was stirred for 1 hour, and the
white precipitate which had formed was removed by
25 filtration, and was washed with ethyl acetate. The
filtrate was concentrated in vacuo and 3:1 hexane:ethyl
acetate was added. The so0lids were collected to give
2.99 g (84%) of 4-methylamino-2-methylsulfanyl-
5-pyrimidinemethanol; mp 155-157°C.
30 Analysis calculated for C,H;,N305:
Cc, 45.39; H, 5.99; N, 22.68.
Found: C, 45.42; H, 5.93; N, 22.42.

4-Methylamino-2-methylsulfanyl-5-pyrimidine-
35 methanol (2.40 g, 13.0 mmol) in 7 mL of acetic acid was
added to a solution of sodium dichromate-dihydrate



EXAMPLE 21 [ 6- (2, 6-D chl orophenyl ) - 8- net hyl - 7- oxo- 7, 8- di hydr o-
pyrido[ 2, 3-d] pyrimdin-2-yl]-(3-diethylam nopropyl) - amne 5

A solution of 0.111 g (0.25 nmol) -of the imno derivative from
Example 20 in 5 nL of concentrat ed hydrochl oric acid was heated at
reflux for 6 dag%l3 The aqueous aci d was evaporat ed atw %
pressure, an¥ the residue was dissolved in 1.0 nL of er queous
10 10% pot assi um car bonate sol uti on was added to conpl etely
precipitate a gum. The sol vent was -gdecanted, and the gum was

di ssolved in 15 nL of met hyl ene chloride. The solution was dried
over anhydioyg Qotggﬁhuﬁugaaaoaahg of  ddetict acidd t A€tédb

filtrate was evaporated. . The remainin lved in 0.5 nL
of diethyl et her8 {?ﬂﬁrﬁr?%t‘%ﬂqn}% eragugefo Htignal, %evéﬁoped wgs
filtered and dri @dchoomate-dihydratee ([.8- 92 5. qumldramwé—nylib)c -AeeEHS - 7-
oxo- 7, 8-di hydrop&r—.—&do{vgs 3w i mf@b&' 4 - ¥btal 2;@eacticm t:Lme of

(3- dlethylan1nopro yl)-amn spec rr
EXANMPLE 22 5 8 Euﬁsaé‘rﬁ &I&H%Q’F;iﬁw ?%{%&%/s eteﬁ“ox Nb?rre%% | -
8H- pyri do[ 2, 3-d] ﬁy.nltm'atliunY Watdand30i md) was added tCAté!Qa dltyabe, 40 0 ng

(1.0 nmmol) of Go%ﬁ%ﬁ ueaw%hﬂﬁnmeﬁ r&tiaé/vaﬁmad.dmsmfcth stirring
to 5.0 nL anol After I|be % ‘¥ sed
0.351 g (1.0 nmol{PHoP- PPle n%ﬁmw%m'ﬁr&yﬁsd%?@% {E}étg'fe% riy e 19 was

added. The sol. utfican 30amiheséxd dhel Pojecripitate was dajlerded nmies The

reaction \ COOH&QSOHQQd“@%Qéth 1 acetﬁig Mhha VR Egkkﬂiﬂd% WaBCupiéate a
gumy solid. Thi zﬁ ext racted |nto ééﬁv et her, the
t

sol uti on §rdMH§84(pdﬁ%&ﬁﬁ%ﬁﬁQ§aPBSnSPE?enEﬁRF%Rﬂ1 ASERIIFTS 35
15 nL vol une. Tioa 7gegagaves of yindthylamd nbi-Rteethyksulfanyl- washed with

diethyl ether to egyl as
6- (2, 6- dlchloropﬁ§%§??gﬁh?§e8% ldehyde' B % %%?21867
PCT/ US96/ 05819 Analysis calculated for C4HgN30S -50-

15 C, 45.89; H, 4.95; N, 22.,93.
Found: C, 45.80; H, 4.96; N, 22.86.

EXAMPLE 19
20 ' - -72-

Powdered potassium carbonate (0.8 g; 5.8 mmol) was
added to a solution of 0.220 g (1.2 mmol) of the
aldehyde from Example 18 and 0.235 g (1.26 mmol)

(ca. 5% excess) of 2,6-dichlorophenylacetonitrile in
25 2.0 nL of dimethylformamide. The mixture was heated
with stirring at 125°C for 6 hours. Ethyl acetate
(5 mL) was added to the cooled mixture, and the solids
were filtered and washed with ethyl acetate. The
filtrate was concentrated under reduced pressure. The
30 residual gum was triturated with 10 mL of water, and
the resulting solid was filtered, washed well with
water, and dried. This crude material was
chromatographed by placing a chloroform solution on a
silica gel column wet with chloroform. The column was
35 eluted with 1:1 (v/v) hexane:ethyl acetate, collecting
the fractions that contain the Rf 0.25 spot on tlc



et hoxy) - 8- net hyl - 8H pyri do[ 2, 3-d] pyri m di n- 7-yl i deneam ne; np

133-135[err] C Mass spectrum (Cl) 393 (M + 1). Anal ysi s
calculated for CJerr]Herr]C[err]NerrJJerr]: 5 C, 54.97; H,
4.61; N, 14.25. Found: C, 55.05; H, 4.65; N, 14.15.

EXAMPLE 23 6,%@6 2. 6- Di chl or ophenyl ) - 2- hydr oxy- 8- net hyl - M%ﬁ- 10
[ 2, 3-d] pyri mgr n- | deneam ne A solution of 7 ngy . 20
nmol ) of the et hoxyet hyl ether from Exanple 22 in 1. 0 mL of 6N
hydrochl oric acid was heated at refl ux for-4g-m nutes. The sol vent
was renoved by evaporation under reduced 15 pressure. The remaining

solid hydrochl ori d&:3ahexane:ethylascerbatyst alBvapedatiiom ofhthel - et hyl
gcﬁéagedfghﬁgiggﬁgﬁ%ventsr]é@ﬂ‘ﬂ| bﬂ@d he solid product was dissolved
8H- pyri do[ 2, 3- d] pyPi ?r%"a‘i“h a;d% e&ﬁ?‘:ﬁélene chlonideocRFEFFRES up
255- 260[ err] C. 20develdpss Bgtacilenm €€hér 30da (M ml)) was added Arad/ it
cal cul ated fgor ([ %EKIL’EEP& raddd Sinkb-ear & ﬁﬁv;ﬁhé ofh%r bHe2o8] b

55 4r.21; H- 3. 485 (2, -diéﬁloqgghﬁpgg)Zﬁ-meéiyl 2—methylsﬁlﬁgnyl’ 14.73.
6- (2, 6- Di chl or oph&8Bybyx2ddii2lr3»d) pFrdmidyh - ’Bﬂ'lz.deneamine, mp 198-200°C.
pyrido[ 2, 3- d]pyrlﬁhggn 08m (CI) 351 (M ution of 76.0 ng (0.19 nmol)
of the imno ge?l?/atlve (fr(%m r(rg 3in 5.0 nL of concentrated 30
hydrochl oric aci dARALYRLSalcnlated 5?rf 1551 20084 84nd the sol vent
was then refbved by evap@rabiloR9; Tihe 3.44; N,reSLdﬂe was triturated with
water, filtered, tigd 53, &0 fffar
6- (2, 6- di chl orophenyf’é 2- Ry ro>3<§'/'8 rre3ta'h411 g‘H— 13.73.
pyrido[ 2, 3-d] pyri m din-7-one, as a hydrate 35 Mass spectrum (Cl) 322
(Merr]). WD 96/ 34867 EXAMPLE 20
PCT/ US96/ 05819 - - -7 i -8~ - - -

15 - in=2- -?3- -

amine

A solution of 0.275 g (0.78 mmol) of the
methylsulfanyl derivative from Example 19 in 3 mL of
N,N-diethylaminopropylamine was heated with stirring in

20 a 135°C oil bath (pot T = ca: 125°¢) for 16 hours. The
excess amine was evaporated at reduced pressure, and
the remaining oil was dissolved in 10 mL of diethyl
ether. The turbid solution was clarified with
"celite", filtered, and concentrated. The residue was

25 triturated with petroleum ether and filtered; wt
0.288 g (85% yield). Recrystallization from ethyl
acetate-petroleum ether gave pure product identified as
[6-(2,6-dichlorophenyl)-7-imino-B-methyl-7,8-dihydro-
pyrido[2,3-d]pyrimidin~-2-yl]-(3-diethylaminopropyl)~

30 amine; mp 154-156°C.

Mass spectrum (CI) 433 (Mt).
Analysis calculated for Co1HogClaMNg+0.25 HH0:
c, 57.60; H, 6.10; N, 19.19.
Found: C, §57.46; H, 5.85; N, 19.16.
35



-51- Anal ysis calculated for (Jerr]Herr]C[err]Nerr]Jerr]*1.25
Herr]O C, 48.78; H, 3.37; N, 12.109. Found: C, 48.68;
N, 3.25; N, 11.96. 5 EXAMPLE 25

6- (2, 6- D chl orophenyl )-2- [2- diethyl am no) et hoxyl - 8-

met hyl - 8H- pygj -d] pyri mdin-7-one A m'xturgcﬂf, 3 g
(0.5 mmol) oyt e ?hydroxy derivative from Exanpl e 24, %9(8,8%82;’9 (0.5

mol ) of 10 2-di et hyl am noet hyl chl oride hydrochl oride, 3 nL of
di met hyl f ormam de and 1.0 g of powdered anlgdrous pot assi um
carbonate was stirred at roomtenperature for 24 hours. Water (25
m.) was added to precipitate the EXaMpi® Rloduct. Purification was

corpound Wﬂ@g@&%ﬂ%ﬁﬁ%?"f o5 %.“fia. Zﬁ“ff’
ami no) et hoxy] - 8- n%ﬁ%@%@%&—ﬁ . 2pyl) -
EXAMPLE 26 20 amiwen no- 6- phenyl - 8- net hyl - pyri do[ 2, 3-d] pyri m di n-
7(8H) - one ' J i ourd PL el p yi == 1 M No-
8- net hyl -7, Q di hydr o- p?t%%oﬁ%—% pg\r{\??ﬁldé n@'—?dgﬁrﬁ{o(%? o 'Qﬁg %TinEé(arrpl e 9
by an acid hydrol §eFsvatistedizon Fxampie £6 i 5 mL ofycoppepkEabtd 14; np
352-255[GFE]C. g hy?rochloric acid was heated aﬁlié%MBthBE 6 days. The

- Am no- 6- (2, 6-di e - 8- = [ - d]-
pyri ni di n-7(8H) -t%&%‘%éeggghw‘i Viald %igér%%%é eggf‘%(f}’:f%k BEeEE T et )e of
2-anmino- 6- (2, 6- ‘the regidus graspdaprlvednie hiQ @i ofo wpEes. d] pJreMai n- 7-
(8H) -one frnem Exampt epdaseichn) chdbogaté. SoliPion Was added tawesson's
24 hours. The sol GERPLSEENFARIEAE st phe By

| stirring for
24 hours. The sol vén ora Fr re uce&whégssure, and the

resi due was decanted atanfl \iheh 9ap Wesoflisgelred fin 48w ofind t he cake
methylene chloride. The solution was dried over

anhydrous potassium carbonate, filtered, and the

15 filtrate was evaporated. The remalning gum was
dissolved in 0.5 mL of diethyl ether. The crystalline
product which developed was filtered and dried to
provide [6-(2,6-dichlorophenyl)-8-methyl-7-
oxo-7,8-dihydropyride{2,3-d)lpyrimidin-2-yl]-

20 (3-diethylaminopropyl)-amine.
Mass spectrum (CI) 434(M+).

EXAMPLE 22

25 - - in=7-

A quantity of 40.0 mg (1.0 mmol) of 60% sodium
hydride-mineral oil was added with stirring to 5.0 mL
of ethoxyethanol. After liberation of hydrogen ceased,
0.351 g (1.0 mmol) of the methylsulfanyl derlvative of

30 Example 19 was added. The solution was heated at 135°C
for 15 minutes. The reaction was cooled. Ice water

(50 mL) was added to precipitate a gummy solid. This
material was extracted into diethyl ether, the solution
was dried (potassium carbonate), and concentrated to

35 15 mL volume. The separated crystals were filtered and
washed with diethyl ether to afford the product
identified as 6-(2,6-dichlorophenyl)-2-(2-ethoxy-



WD 96/ 34867 PCT/ US96/ 05819

-52- washed well with water. Purification was by silica gel

chromat ography to afford the desired conpound identified as

2- am no- 6- (2, 6-di chl orophenyl ) - 8- met hyl -

pyri do[ 2, 3- d] - py sgisseh- 7( 8H) - t hi one. "5 peTUsoERIRLE
28 N- r6-(2, 6-Di chl orophenyl) - 8- net hyl - 2- net hyl sul f anyl -

8H pyrido[ 2, 3-d] pyri m di n-7-ylidenel -acet am de [err] 15

A m xture of 0.161 g (0.46 mmol ) of 6-(2, 6- =50~

di chl or ophenyl ) - 8- net hyl - 2- met hyl sul f anyl - 8H .

pyri do[ 2, 3-d] pyri ni ﬁFh@WMQ'a@%é( r RE-PYBIEdmnd pygimidin-and 1.0 niL of
acetic anhydri de wa3-ybbtdexkdanineq| mpi DB32D35°cat the boiling point. After

2 mnutes of reflux e [ centrated to one-half
vol une, wher eupon uabd scgeygsffrglm;??ﬁ rrgg?mﬁe'p?nﬂx't ure was cooled, 2 nL of
et her was addBpaly¥gitf 197d yladedt foRCiaH1eaif2®d washed with

ether; np 2295231[err] C. 28, 54Mps mpacaynN(Clii.393 (M) . Anal ysi s

calculated for (er rrhC Lergd NLerr . C, 51.92; H, 3.59;
N, 14. 25. Fou%%ﬂ%, 132556%4 B é’yggm Niathols: WO 96/ 34867
PCT/ US96/ 05819 - 53-

EXAMPLE 23

10 - -7~
A solution of 78.0 mg (0.20 mmol) of the
ethoxyethyl ether from Example 22 in 1.0 mL of 6N
hydrochloric acid was heated at reflux for 5 minutes.
The solvent was removed by evaporation under reduced
5 pressure. The remaining solid hydrochloride salt
was recrystallized from ethanol-ethyl acetate to afford
crystalline 6-(2,6-dichlorophenyl)-2-hydroxy-8-methyl-
8H-pyrido[2,3-d]pyrimidin-7-ylideneamine,
hydrochloride; mp 255-260°C,
20 Mass spectrum (CI) 321 (M + 1).
Analysis calculated. for Cq4H709C17N0-HC1-0.3 CoHgOH:
C, 47.21; H, 3.48; N, 15.08.
Found: C, 47.21; H, 3.40; N, 14.73.

25 EXAMPLE 24

A solution of 76.0 mg (0.19 mmol) of the imino
derivative from Bxample 23 in 5.0 mI. of concentrated
30 hydrochloric acid was heated at reflux for 3 days, and
the solvent was then removed by evaporation. The
residue was triturated with water, filtered, and dried
to afford 6-(2,6-dichlorophenyl)-2-hydroxy-8-methyl~8H-
pyrido[2,3-d]pyrimidin-7-one, as a hydrate.
35 Mass spectrum (CI) 322 (M').



EXAMPLE 29 N-[6- (2, 6-Di chl orophenyl ) -2- 4-di et hyl am nobutyl am no) -
8- et hyl - 8H pyrido[ 2, 3-d] pyri.m di n-7-yl i denel - acet am de [err] 10
15 A mxture of 0.112 g (0.29 mmol) of N-[6-(2, 6-

di chl or ophenyl ) - 8- net hyl - 2- net hyl sul f anyl - 8H

pyridof[ 2, 3- dw Ll gi n- 7-yl i dene] - acet am de of Exanpl sRjdkbsd- O ML
(l arge excess Jg*sg%f?(di et hyl - 20 am no) but yl am ne was heg‘f_ég I'n é}

135[err]C oil bath with .~ stirring. After 1 hour, the solution was
concentr at ed at reduced pressure, amghthe residue was triturated
with 1 nL of ethyl acetate. Petroleumether (1 nL) was added, and the
product was filt anadys2s caldtbsteap el ¢y lEL ). M%(MZB

EXAMPLE 30 2- AmM NQs 642 di,ch n et hyl - pyri do[2 3-d] -

pyrim din-7(8H)-one 30 %, . 76 h égﬁépgﬁl %)in 3 NaH(60% in mneral oil,
27 ny) i n Foundst G A@tﬁwf&r nan? e Madlad@ed 2- ani no-6- (2, 6-

di chl or ophenyl ) - pyri do[ 2, 3-d] pyri m di n- 7( 8H) - one (172 ng, .56 nmol)
from Exanplg 11. The m xture was E{eﬁﬁgﬁg 50[err]C for 1 hour
resultlnglnaclear 35 solutlon |de(60[err]L . 75 mol)

- Was addEd s £ 42 R Lamino jethosx 8 hOUfS

A mixture of 0.173 g (0.5 mmol) of the 2-hydroxy

derivative from Example 24, 0.086 g (0.5 mmol) of

10 2-diethylaminoethyl chloride hydrochloride, 3 mL of
dimethylformamide and 1.0 g of powdered anhydrous
potassium carbonate was stirred at room temperature for
24 hours. Water (25 ml.) was added to precipitate the
crude product. Purification was effected by silica gel

15 chromatography to provide the desired compound
identified as 6-(2,6-dichlorophenyl)-2-[2-(diethyl-
amino)ethoxy)-8-methyl-8H-pyrido[2,3-d]pyrimidin-7-one.

. EXAMPLE 26
20 - -6- -8- - - -
Z(8H)-one
This compound was prepared from 6-phenyl-7-imino-
8-methyl-7,8-dihydro-pyrido[2,3-dlpyrimidin-2-ylamine
of Example 9 by an acid hydrolysis procedure similar to
25 that of Example 14; mp 250-255°C.
EXAMPLE 27
Pyrimidin-7(8H)-thione
30 A mixture of 0.321 g (1.0 mmol) of 2-amino-6-(2,6-

dichlorophenyl)-8-methyl-~pyrido[2,3-d]pyrimidin-7-
(8H)-one from Example 12 and 0.404 g (1.0 mmol) of
Lawesson's Reagent in 10 ml: of pyridine was heated at
reflux with stirring for 24 hours. The solvent was

35 evaporated under reduced pressure, and the residue was
triturated with 20 ml, of water, filtered, and the cake
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-54- cooled to roomtenperature, and poured into 30 niL of ice
water. The resulting precipitate was renoved by filtration and
partitioned between ethyl acetate and wat er. The organic |ayer was
separated and i e er 5 MgSO err], filtered, and conce i
vacuo. Flash %ogw‘%hronat ography, -eluting with ethyl acetate, progdllged
104 ng (559% of 2-am no-6- (2, 6-dichlorophenyl)-8-ethyl -

pyrido[ 2, 3-d] pyrimdin-7(8H) -one; np 207-20Hgerr] C. Anal ysi s
calculated for CJerr]Herr]C[err]Nerr]O 10 C, 53.75; H
3.61; N 16.71. washelfowalll ¥ tib3rattér . .H PArfficatidb viaé by s:l.l:l.ca gel
EXAMPLE 31 £L3PRgaY

pyridof[ 2, 3- d]pyrlmdémugs‘)'t’grggmﬁ1%%&I Qﬁg é%%ﬁgﬁgﬁgﬁlof NaH 60% i n
mneral oil, 31 ny)ldentifiefinag ?n?wﬁnqmsﬁé?hérﬁéﬁ QRrhepyd )z8qmgthyl-
2-anino-6-(2,6 pyriddi{ehBeappbriin)dimy7i(8u) 2tRicheyri m di n- 7(8H) - one
from anple 11 (205 ng, 0.67 mmol ). The m xture was heated 20

at 50[err]Cf 1 hour resulting in a clear solution. 1- 1 odopr opane
(100 [err]L, 1 03 mmol ) was added and tﬁ%AMPLE 28 5ol ution was stirred at
50[err]C for 10 m % % SHER B-fleth BgAlswiEaael-pour ed

onto 40 nL of ice ciRitals. .
b
i N 1 hexane: et hyl
i!IIL‘ .

filtration and was ~THE
purified by flash chronatography, eluting
nal ysi s cal cul at ed
.03; H 4.04; N, 16.04.

acetate to pggvide 159 ng (68% of
g/%‘zlsm

2- am no- 6- (2, 6-di chl orophenyl ) - 8- propyl - 2
pyrido[ 2, 3-d] pyrim din-7-one; np 196- 1§

for CJerr]Herr]CJ[err]Nerr]QO /J\\
Found: C, 55.28; H, 4.22; N, 15. Sjues X
PCT/ US96/ 05819 |

15 CH3
A mixture of 0.161 g (0.46 mmol) of 6-(2,6-
dichlorophenyl)-8-methyl-2-methylsulfanyl-8H-
pyrido[2,3-d]lpyrimidin-7-ylideneamine from Example 19
and 1.0 mL of acetic anhydride was heated to sclution
20 at the boiling point. After 2 minutes of reflux, the
solution was concentrated to one-half volume, whereupon
crystals formed. The mixture was cooled, 2 mL of ether
was added, and the product was filtered and washed with
ether; mp 229-231¢°C.
25 . Mass spectrum (CI) 393 (M&).
Analysis calculated for C,;7H,,Cl,N,0S:
C, 51.92; H, 3.59; R, 14.25.
Found: C, 52.12; H, 3.62; N, 14.20.



- 55- EXAMPLE 32
2- Am no- 8- but yl - 6- (2. 6-di chl orophenyl ) - 8H

pyrido[ 2, 3-d] pyri m di n-7-one To a suspension of NaH (60%in
mneral oil; 34 ng) 5 in 6 mL of dinethylformam de was added

2- am no- 6- (2 6- di chl or ophenyl ) - pyri do[ 2, 3-d] pyri m di

(202 ng, O. 6@Wmﬁﬁﬁmw1he m xture was heated to 50[err]C ﬁb&ﬁ$€%ﬁ ting
in a clear solution. 1-1odobutane (105 pL, 0.92 mmol ) was added, and
the solution was stirred at 10 SO[err]gsfor 30 mnutes, then cooled to
room tenperature and poured onto 40 nL of ice water. The resulting
precipitate was renoved by filtration aggunqghgg mnth water. The
residue was dried and fied . by f ‘ ] h s g wWith
a gradient of 1:1 > x:

pr OV' de 15- = F re 2 OLOx Q. i i G Y =X »‘A SREaraee

8H pyrido[ 2, 3- d]pyrlnldln 7-one; np 202 205[err]C Anal ysi s

cal cul ated for C[err]H[err]G [err]N[err] O 0.08 : C,
56.18; H, 4552 N, 15.13. 20 Found: C, 56.7% 64; N, 14.99

EXAMPLE 33 2-Anino-6-(2,6-dich|orophenyl) ﬂbut&l-éH—
pyrido[ 2, 3-dl pyri mdin-7-one 25 To~a_SUSRE on of NaH (60%in

mneral oil, 36 ng) in 8 nL o < -tH\T or mafri de was added .

2-am no-6- (2, 6- di chl or opheny pyrlnldln 7(8H) - one
(205 ng, 0.67 nmol). The m xture g '. .hgrr]C for 20
mnutes resyting in a clear sol utf on. 1-1 odo- 2- net hyl propane (110
pL, 0.94 nmol) was added, a the SO |on was stirred at 50[err]C
for 30 m nutes. An addi ti onal janount o 1-i odo- 2- net hyl propane (40
[err]L, 0.34 mmol ) was added, Land the solution was stirred at

SO0[err]C for 40 mnutes, then cooled t® roomtenperature 35 and poured
onto 40 nL of ice water. The resultin preci pitate was renoved by
filtration and washed wth \WBt96/ 34867

PCT/ US96/ 05KEBL9

A mixture of 0.112 g (0.29 mmol) of N-[{6-(2,6-
dichlorophenyl)-8-methyl-2-methylsulfanyl-8H-
pyrido{2,3-d]pyrimidin-7-ylidene] -acetamide of
Example 28 and 1.0 mL (large excess) of 4-(diethyl-

20 amino)butylamine was heated in a 135°C oil bath with
stirring. After 1 hour, the solution was econcentrated
at reduced pressure, and the residue was triturated
with 1 mL-of ethyl acetate. Petroleum ether (1 mL) was
added, and the product was filtered.

25 Mass spectrum (CI) 489 (M+).
EXAMPLE 30
pyrimidin-7(8H)-one
30 To a suspension of NalE (60% in mineral oil, 27 mg)

in 5 mL of dimethylformem’de was added 2-amino-6-(2,6-
dichlorophenyl)-pyrido[2,3-d]pyrimidin-7(8H) ~one
(172 mg, .56 mmol) from Example 11. The mixture was
heated at 50°C for 1 hour resulting in a clear

35 solution. Ethyl iodide (60 ulL, .75 mmol) was added,
and the solution was stirred at 50°C for 3.5 hours,



- 56- wat er. The gumy residue was dissolved in ethyl acetate

and washed with water. The organic | ayer was dried over nmagnesium
sulfate, filtered, and concentrated in vacuo. The resulting solid was
5 purified by flash chromatography, eluting with 1:1

hexane: et hyl acetate to provide 123 ng (51% of

2- am no- 6- ( 2, cCW@i%/M86T ophenyl ) - 8-i sobut yl - 8H PCI/US6/05819
pyrido[ 2, 3-d] pyri mdin-7-one; np 193-195[err]C Anal ysi s cal cul at ed
for Jerr]Herr]dJerr]Nerr]O 10 -54-C 56.21; H 4.44; N, 15.42.
Found: C, 56.60; H, 4 59 N, 15.11. EXAVPLE
34 - 8HZ Am 30[ ﬁdﬂ %bare Sirddurfe ( Imd gahbaaanﬁm -30L WL of f

pr opy pyri do of NaH
(60%in nmineral oi ?-ce "rbe re?’ﬁf%”ﬁ pd?ecd'iprjf%?ﬁyl“'%r nmam de was added

2- ami no- 6- (2, 6- flltra:hJL'd‘li andpperyitigyed dsftvesndpbhyl nreetaty &9 one
(319 ng, 1.04 nmmoly, ﬁhe Ripel Wr@aﬁ@é f@fé:.eqw@é sePah b€ 2hd driddioverd

hours resulting i n 2SI ear sol uti on. econd fI aslgl St ai ni ng
NaH (60% in @i ner a¥98P4, Hgtayed, and °?'h°%“trﬁ_aftﬁd Eng?ﬁ??f or e tde was
added 3-di nehbqﬁmwmpyleluhinglmmﬁ:hhydhlaoetdte(mwgied
156mm|) This s L REREL piaHerHyd- 30
m nut es, then heat gg@e,?g 6%\5 ds]] 55? bhEflo2- (Qcﬁnd%.%hloroi: F %

mnutei g gog <(ged to the
above sol ution of PWeido[2,3 WF&WP‘Q&PWB‘FH)Z% ingPs 2P hl or ophenyl ) -
pyrido[ 2, 3-d] pyri nhabysis8HalmniatedhforeSytHpyloN 0 suspensi on was

heat ed at 7Q,h[0err]C for 3 Eougg 7ghe@ PyY1edn3016,71t0 room tenperature and
filtered washing with ethy trate was concentrated

in vacuo and F°BPﬁyI cacé?a% aﬁ‘ld ?h‘g?anél V\gﬁe%dded. The resul ting

solid was collected by filtration and dried in vacuo to provi de 216
mg (53% of 2-am no-6-(2,6-dichl orophen%ﬁmpiﬁg 31

8- ( 3-di net hyl - am nopropyl )-8H-p rido[2, 3-d

136-141[err] C —ALLRO -0y 44 -
PCT/ US96/ 058[1% - =7-

To a suspension of NaH (60% in mineral oil, 31 mg).
in 6 mL of dimethylformamide was added 2-amino-6-(2,6-
dichlorophenyl)-pyrido[2,3-dlpyrimidin-7(8H)-one from

7-one; np

Example 11 (205 mg, 0.67 mmol). The mixture was heated

20 at 50°C for 1 hour resulting in a clear solution.
1-Iodopropane (100 ulL, 1.03 mmol) was added, and the
solution was stirred at 50°C for 10 minutes, then
cooled to room temperature and poured onto 40 mL of ice
water. The resulting precipitate was removed by

25 filtration and washed with water. The residue was
dried and purified by flash chromatography, eluting
with 1:1 hexane:ethyl acetate to provide 159 mg (68%)
of 2-amino-6-(2,6-dichlorophenyl)-8-propyl-8H--
pyrido[2,3-dlpyrimidin-7-one; mp 196-197°C.

30 Analysis calculated for CpgHp4CloN,0:

C, 55.03; H, 4.04; N, 16.04.

Found: C, 55.28; H, 4.22; N, 15.81.



-57- Anal ysis calculated for (Jerr]Herr]CJ[err]Nerr]QO

C, 55.11; H 4.88; N, 17.85. ° Found: C, 55.07; H, 5.00; N, 17.53.

5 EXAMPLE 35

r 2- Am no- 6- (2. 6-di chl or ophenyl ) - 7- oxo- 7H pyri do[ 2. 3-d] -
pyrimdin-8-yl]-acetic acid nethyl ester To a suspensi on of NaH
(60% i n mi neEPIHI4867 38 ny) in 6 mL of dinmethylform 886408818 d ded
2-am no-6-(2,6- 10 di chl orophenyl ) - pyri do[ 2, 3-d] pyri m di n-7(8H) - one
(203 ng, 0.66 nmmol ). The m xture was heated_at 50[err]C for 40
mnutes resulting in a clear solution. Mifyl chl oroacetate (90
[err]L, 1.03 mmol) was added, and the LEeS$3 Ution was heated at

50[err]C for 20 minutes, then cooled 1 to roomtenperature and poured
onto 30 niL of |CWM@&M¥Q§9§P§E¥H—P& was removed by

filtration and midmﬁidjmﬂmﬂmm_oﬂw aqueous filtrate was extracted

with ethyl acetate, ang’%c%hg gggg%q%‘ c%%fa}i"’??ﬁ? &g eral &\ﬁ_er ﬁﬂg@gSl um

sulfate, filtered, oncentr conbi ned’and

purified by5fl ashin 6 mL Oéhﬂémtwmmié%Wﬁga@ﬂFﬂ %‘@Fi‘étﬂ‘ént(zoﬁ- 1:1
hexane: et hyl acet@ﬂcmt&o@hbngmyiayﬁ&&lan,e-fdlpgmmdﬁn 7(8H)-ce?2 ng (61% of

[ 2-am no-6-(2, 6-d rope I+m X0-
7H pyrido[ 2,3-d]p r| m qi’n- 8e§l %](': ’tlc'I'hLaecm Xtutrﬁ Va§5heated ffo 50°c

188-190[err] C.  resultimg ¢85 3 ebean|selurion. 1 Iodobutane (105 uI-,

% er7r7] H err] d [ erg]dY emch§l @ak] added, and the sothiéQ 635 dtirreatN,

Fo 5
EXAVPLE 3610 %f %r%r g" ELEH%G%H c orop °éﬁ§1 Fo7 "'83%‘8 YERSFAYSEL, 3- di -
pyri m di n- 8-yl | - zand ippureidd onget 4@ unly |ofesiaer water. The remuktingspensi on of

NaH (60% in m ner@}eﬁﬂma@ #H: removed By ¥ 1¥ralliofi 484 WA S RAIAE Was
added 2-am no-6- (2

di chl or ophenyl) - 1'{f-’I‘tred"o[ 2T§edf8§ﬁi‘f‘r?d‘1'? ﬂ’@l%d 3Re puﬁ‘ﬁed(%SﬂfﬁTh 1.30

mmol ). The ni xt urehwematiesreplyat ket tag Gtk a gradient of 1:1
15 hexane:ethyl acetate to all ethyl acetate to provide
152 mg (64%) of 2-amino-8-butyl-6-(2,6-dichlorophenyl)-
8H-pyrido[2,3-d)pyrimidin-7-one; mp 202-205°C.
Analysis calculated for C,;9H;gCl,N,0:0.08 EtOAc:
c, 56.18; H, 4.52; N, 15.13.

20 Found: C, 56.39; H, 4.64; N, 14.99.
EXAMPLE 33
25 To a suspension of NaH (60% in mineral oil, 36 mg)

in 8 mL -of dimethylformamide was added 2-amino-6-(2,6-
dichlorophenyl)-pyrido[2,3-dlpyrimidin-7(8H)-one
{205 mg, 0.67 mmol). The mixture was heated at 60°C
for 20 minutes resulting in a clear solution.
30 1-Iodo-2-methylpropane (110 uL, 0.94 mmol) was added,
and the solution was stirred at 50°C for 30 minutes.
An additional amount of l-iodo-2-methylpropane (40 npL,
0.34 mmol) was added, and the solution was stirred at .
50°Cc for 40 minutes, then cooled to room temperature
35 and poured onto 40 mL of ice water. The resulting
precipitate was removed by filtration and washed with
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- 58- 55C for 40 mnutes resulting in a clear solution

Tert-butyl bronpacetate (250 [err]L, 1.69 mol) was added, and the
solution was stirred at 50[err]C for several m nutes, then cooled to
roomtenperature and poured 5 ~onto 60 nL-of ice water._ _The resulting.
precipitate YHR96/34867 * [oppyed by filtration and washed wi t HCH(ER&P588rne
solid was purified by flash chronmatography, eluting with a

gradient of 1:2 hexane:ethyl acetate to alg6 et hyl acetate to provide

165 ng (30% of [2-am no-6-(2,6- 10 _ _
di chl or ophenyl’) - ¢z~ 7F&H¥ri§Hﬂ fééihﬂﬁrhabddfbsolved 1n8e¥hbiacetlc aci d

tert-butyl ester er.r nal ysis cal cul gt ed_f
Ce[rr]H[err]CI[eFFF%ﬁEFr 3gh d'with vatet. ¥ he orgapic ayﬁrBYas

13. 30. FoulxdedCoveat. idgnd4ium MJ.fhlteiLSfDBtenQi, and

EXAVPLE 37 co@ceatﬁa&a . OrARRRNY | rng- zegaimgs Wy hadH
pyrido[ 2, 3-d] pyri m

of N-[6-(2,%- 20PUr far%h%rmmmgwmﬁ B b mw«%%m(g >1 mmol)

pyrido[ 2, 3] pyri midixane: prhylkragetzist & peovidExtdPimg AH1%) of in 2.0 nL of
6N hydrochloric @Jag[‘i\p@ssbgzgt @-ddi’&ﬂltﬁrophenylztbriééﬂléﬂ-tatile boi | i ng point.

crystals separated I poed! at m Xt Uure was heated an
addi tional 25  P¥rigedgr éédb?y’fwc%ﬁ 7i-Rgep ol %o’o?%d: and filtered.
The cake was washmi.‘uyalils caléulwtel faord cqrHegdClyW 0.175 g (92%; np

249-251[ er§4C Mess s§d 2 rr]) Anal ysi s
cal cul ated for C[err]H[err]CIEarrEN[err Cgé Herr]O 30 C,
47.58; H, 3.57; Noupf:jEf, 56.60; g fy59¢ Ny 56 “H, 3.12; N, 11.14.

EXAMPLE 38 6- (2, 6- D chl or ophenyl ) - 8- nethyl 2-[3-(4- 35
met hyl pi perazi n-1-yl)-propyl am nol - 8H gyamprp FWri do[ 2, 3-d] pyrim din-7-one

15 -8H- - -7-

To a suspension of NaH (60% in mineral oil, 50 mg)
in 8 mI: of dimethylformamide was added 2-amino-6-(2,6-
dichlorophenyl)-pyrido{2,3-dlpyrimidin-7(8H)-one
(319 mg, 1.04 mmol). The mixture was heated at 70°C

20 for 1.5 hours resulting in a clear solution. In a
. second flask containing NaH (60% in mineral oil, 68 mg)
in 6 mI of dimethylformamide was added
3-dimethylaminopropyl chloride hydrochloride (248 mg,
1.56 mmol). This suspension was stirred at room
25 temperature for 30 minutes, then heated at 70°C for
10 minutes and added to the above solution of the
sodium salt of 2-amino-6-(2,6-dichlorophenyl)-
pyrido[2,3-dlpyrimidin-7(8H)-one. The resultant
suspension was heated at 70°C for 3 hours, then cooled
30 to room temperature and filtered washing with ethyl
. acetate. The filtrate was concentrated in vacuo and
ethyl acetate and hexane were added. The resulting
solid was collected by filtration and dried in vacuo to
provide 216 mg (53%) of 2-amino-6-(2,6-dichlorophenyl)-
35 8- (3-dimethyl-aminopropyl)-8H-pyrido[2,3-dlpyrimidin-
7-one; mp 136-141°C.
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-59- A mxture of 0.152 g (O. 43 nmol ) of 6-(2, 6-

di chl or ophenyl) - 8- net hyl - 2- net hyl sul f anyl -

pyrido[ 2, 3-d] pyrim din-7-one of Exanple 37 and 1.0 g (6.40 mmol) of
1- (3-am nopropyl) - 4- net hyl pi perazine was 5 heated with stirring in a
170[err] C oi|l Y@P/34BGt T = ca. 160[err]C) for 3 hour s PCHES SS
am ne was evaporated at reduced pressure. Water (5 nL) was added,
and the separated gumwas extracted ipfo 50 nL of 10% net hyl ene
chloride-ether. The organic phase was washed”three 10 times with 10 nL
of water, dried (p Rot led, filtered, and
concentrated. The ?%%3‘ r?'ig] bl & gor c %§E?éﬁg@| n 3 nL of ether. The
crystal s that separ‘g»t &P -t ii %du&e%nt“me?e’efﬁ ltered and washed with
ether; 'wt 0.033 ¢; rgunb40-d,/H207];CH,15.00; WhskE? Hectrum (Cl) 461
(Merr]). Anal ysis calculated for (Qerr]JHer]Jrd[err]Nerr]QO
05727H568N1821 Found: C, 57.39; H, 5.70; N, 18.10.

20 : EXANPLE 39EXAMPLE 35

present) was added at 25[°e|9-r ]sesr’enai%mcrar éﬁlﬂsdIGGf*l éﬁ’B#neral °i]O B@smg)

(0. ﬁYI m2m|) Ofl 6- l(fzirﬁ dljlngﬂ_b‘fr Q;Diﬂé‘lfléiriéf&'mami,de_ was added 2-amino- Gf (éx 6- I

met hyl - 2- met byl su - [ - r4 _nd,di Nz 23 Qne. anpl e
37 in 15 nL €¥ chlo %ﬁpﬂﬁ"pg% gﬁepgﬁ'%}%d rH] iz‘%/gggs 81Pe(imgevernl ght. A
quantity of 0.25 g GP3 mg,(9.86 mnel). ofThi rﬁtﬂWsuWﬂéxh%t%safacﬁi’é’G to
reduce any egsesd Rhated réEdBridd iH AUl@sart Be1eHien Of Meathyl

sol uti on was washed lw.é{go 305‘%?’ kgog%ga# LB’é’it ed 1%0Q5g%dded, d”pd rbonate

and then with water® over
sodi um sul fate, fi |scehwonams39eatedc®ﬁc@ﬂq fiaxd 21°oméautss nithen gaoled
Crystal s sepasated.to room temperature and poured onto 30 mL of ice water.

The resulting precipitate was removed by filtration and
washed with water. The aqueous filtrate was extracted
with ethyl acetate, and the organic layer was dried
over magnesium sulfate, filtered, and concentrateﬁ;

20 The solids were combined and purified by flash
chromatography, eluting with a gradient of- 1:1
hexane:ethyl acetate to all ethyl acetate to provide
152 mg (61%) of [2-amino-6-(2,6-dichlorophenyl)-7~-oxo-
7H-pyrido[2,3-dlpyrimidin-8-yl]-acetic acid methyl

25 ester; mp 188-190°cC.

Analysis calculated for C,;gHy,Cl;N,03:
Cc, 50.68; H, 3.19; N, 14.77.
Found: €, 50.74; H, 3.31; N, 14.39.

30 EXAMPLE 36

To a suspensidn of NaH (60% in mineral oil, 67 mg)
in 10 mL of dimethylformamide was added 2-amino-6-(2,6-

35 dichlorophenyl)-pyrido[2,3-dlpyrimidin-7(8H)-one
(398 mg, 1.30 mmol). The mixture was heated at 45°C to
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- 60- Added ca. 5 nmlL of petroleumether and filtered, wt 0. 165
g (92%; np >290[err]C. Mass spectrum (Cl) 384 (Merr]).

Anal ysis calculated for (Jerr]Herr]dJ[err]Nerr]Jerr]: 5 '
46.89; H 2.89; N, 10.94. Found: C, 47.14; H, 2.96; N, 10.87.
EXAMPLE 40 WO96/3488%7 (2, 6- Di chl or ophenyl) - 8- net hyl - 2- net hy| REHREIE§S81 0
pyrido[ 2, 3-d] pyri m di n-7-one A quantity of 0.165 g (0.47 nmol)
of 6-(2, 6- di chl or ophenyl ) - 8- net hyl_- 2- net hyl sul f anyl - 8H

pyrido[ 2, 3-d] pyri m di n-7-one of Exanple 3P8%as pl aced in a pressure

Hube with o MONgsbe £51 140 Hinites Z0BuiPing 1 WEINAS SESkELAD 2 UV

i ce-acetone bath an |'am ne gas was_condensed
in the tube. Tert byt h\hragopsstate (290 HY: e$d8med) ¥ad 39d*dube was .
cl osed and al | owaddt thewesslutdonowast stpered e .50 Ifor severalirring, the

reaction m xtur emwgﬁfgg?t%&3§§°?%daﬁéor°°m ?ﬁﬁx@e#ﬁgaﬁ&%ﬁfé‘? oi | bath.

After 10 m nutes, In So I on. sol on was heat ed

in the 5 oi pobat f0 ek o dceuiaterne TR el tdag pyeriphate was

i ce-acetone bawreﬁaﬁéﬂ%y afid viaried hAdreashed with wagee! al e dsli@nt the
excess am ne. (0] | m 0, at
reduced pressurea%g £u£b€ie2(§ibgl 51%;§§§§¥é$gﬁ%aspg&,\é\%§é1§\{ﬁ$i{ngl%lg?aed with 5
m. of wat gradient ofd : Jvdhexanenpthyhoacestahel ter pdd; ethyl  w 0. 128
g. tPu[ificatilon %&tstéefé%&ms de 165 mgegféds; Qif{ci[aa-fahﬂ.ﬂof-sgﬂ?%h)"

acet at e- pety ol eurp. et her t.o o aive 0. re_pr ct; np
243- 244] e(ra'ﬁ C Qicﬁ“if&%’ée‘é‘g'@cﬂr SH&P( )P%%“‘?Mﬁﬁ%wr mg%ﬁ Tysis

cal cul ated for CBevi]rpeeticiqadd tepr&rbhtyl ester; mp 171-173°G3. 75; H,
3.61; N, 16.71. AnalysibOsdltbulated£8%; clhrjg@ryN8,:16.80. 35

Cc, 54.17; H, 4.31; N, 13.30.
Found: C, 54.17; H, 4.34; N, 13.08.

15
EXAMPLE 37

A solution of 0.20 g (0.51 mmol) of N-[6-(2,6-

20 dichlorophenyl)-8-methyl-2-methylsulfanyl-8H-
pyridof[2,3)pyrimidin-7-ylidene)-acetamide of Example 28
in 2.0 ml: of 6N hydrochloric acid was heated with
stirring to the boiling point. Crystals separated
immediately. The thick mixture was heated an additional

25 2 minutes at the boiling point, cooled, and filtered.
The cake was washed well with water and dried; wt
0.175 g (92%); mp 249-251°C.

Mass spectrum (CI) 352 (M¥).
Analysis calculated for C;gH;;ClyN30S-1.4 Hy0:

30 c, 47.58; H, 3.57; N, 11.16.

Found: C, 47.60; H, 3.12; N, 11.14.

EXAMPLE 38

35 in-1-yl)- -8H-
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-61- EXAMPLE 41

6- (2, 6- D chl or ophenyl ) - 2- di net hyl am no- 8- net hyl - 8H

pyrido[ 2, 3-d] pyri m di n-7-one Thi s conmpound was prepared by a
procedure simlar 5 to that described in Exanple 40 starting with

6-(2, 6- W0 84/348670phenyl ) - 8- net hyl - 2 - net hyl sul f anyl - 8H PCT/US96/05819
pyrido[ 2, 3-d] pyri m di n-7-one of Exanple 37 and di mret hyl am ne gas; np
256- 258[err] C Mass spectrum (Cl) 3495£_I_\/[ err]). 10 Anal ysi s

calculated for (Jerr]Herr]C[err]Nerr]QO C, 55.03; H, 4.04;
N, 16.04. Found: ,C ks A . - -
EXAMPLE 42 15 6.2 & B%%P%%oﬁge%éi?% gt%g%?a%ﬁﬁ%; 83:215 ?r;éﬁ &
pyrido[ 2, 3-d] pyrim Iprgphenyl) -8 -methylryd -qethypsuhfankt- M epared by a
gr ?czzegur e siml 3_r hpyridoh[tzq 3|t~)haby£|£ﬁ£diﬁ)€d-dn’e Bflamlhﬁpl@ 37 aand g Onigt h
-(2, 6- I C r n -@-nef Ayl - -ﬂg%? Syl

pyrido[ 2, 3-d] pyrim |'n{t€-n§“r?>ei')of)§£frgléem’3%> an %') '4 Lég%(%ﬁgéﬁgnacékignaes;waﬁp
180- 182[err] C3 heatgd yridhe stigring 4n I 70Cepifl) bath” (pot 47 wdi-s

calculated for (erigddcey rdded 8 hbbks! I | The excess amine waf evdpdkhtdd at 04,
N, 16.04. 25

EXANPLE 43 Fg‘lfjél‘g‘?%e-%oipg’%sg%ﬁﬁ’en ??gi-{\ﬁz-"@d%é?y%flﬁﬁlén?%%)% |
met hyl - 8H pyri do[ 2, Sepixatedrigaimnwis oextBocted into 58 mixefir L0Himerthygmng
i e oy e o v A
G hanol am netiing 0. Sifes gftkn 10°mk pRTPREe antatdegsashiad e ThoRRLe)
125[err] C oil bath ehatcatled, fifiteredg 4md domrdnbanted. ThEhe cxenaining
sol ution was g@R S ididsAveA YACY O, a5l dtfiRr.eNMhei BgyStdl s\ahat

separated on inducement were filtered and washed with

ether; wt 0.033 g; mp 170-172°C.

15 Mass spectrum (CI) 461 (MT).
Analysis calculated for CooHygCloNgO:
c, 57.27; H, 5.68; N, 18.21.
Found: C, 57.39; H, 5.70; N, 18.10.

20 EXAMPLE 39

A quantity of 0.346 g (1.00 mmol) of 50% to 60%

m-chloroperbenzoic acid (assuming 50% peracid was

25 present) was added at 25°C to a stirred solution of
0.165 g (0.47 mmol) of 6-(2,6-dichlorophenyl)-8-
methyl-2-methylsulfanyl-8H-pyrido[2,3-d]pyrimidin-7-one
of Example 37 in 15 mL of chloroform, and the solution
was stirred overnight. A quantity of 0.25 ¢

30 (3.20 mmol) of dimethylsulfoxide was added.to reduce
any excess peracid. After 15 minutes, the chloroform
solution was washed with 30 aL of saturated sodium
bicarbonate and then with water. The separated organic
layer was dried over sodium sulfate, filtered, and

35 concentrated to ca. 5 mL volume. Crystals separated.
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-62- triturated with 5 nL of water. The tacky solid was

filtered, washed well with water, and recrystallized from

acet one/ petroleumether to give 0.071 g of pure product; np
128-131C. 5 Mass spectrum (Cl) 365 (Merr]). Anal ysi s cal cul at ed
f or C[err]H[erWP@f’f@ﬁ"r]N[err]Qerr] 0.7 Jerr]Herr]O CT/US96/05819
53.56; H, 4.52; N, 13. Found: C, 53.88; H, 4.46; N, 14.17.

EXAMPLE 44

pyrido[2,3-d]pyrimdin -7- one

procedure simlar #gﬁghﬂ ;ing with
6-(2,6- 15 dﬁ?oroﬁh gﬁ e?ﬁi ?ﬁ%%?ﬂ??gng%&ééfﬂd

pyri do[ 2, 3- d]pyrlﬁVB|9r%5§) e ! %Exémﬁl%? i sopropyl anine; np
194-196[ err] C. Masspractrpmckcmm1iﬁl)(nﬂi3 (N[err]) Anal ysi s

6- (2 6 Di chl or ophenyl ) - 2- hgopropylan1no 8- net hyl - 8H

L gl s oy, © 5

EXAMPLE 45 5

2 Butylﬁm%=%9'(éir6 2488k Br oA ) - 8- et hyl - 8H 25

I's conpound was prepared by a

pyrido[ 2, 3-d] pyri dfdund@one, 47.14; H, 2.86r Njuirg.8f, 0. 177 g (0.50 mmol) of
6- (2, 6- di chl or ophenyl) - 8- net hyl - 2- net hyl sul f anyl -

pyrido[ 2, 3-d] pyri m di n-7-one of Exanmple 37, 10 nL of
and 1.0 nmi of dimethylformani de was hea@@@“@éE 4°mnth stlrrlng to refl ux
(110[err]C oil bat$ g &

hours reflu

evaporated,ﬁn

washed with water,

{52 OB G 1o o de ver o
SQH? ated with water, filtered,

and Mrquaptiky of1801¢5 %5(0 47 mmelysef| 1628 on from

et hyl acet at e/ pet r 8i €hl61S3pMenyl ) - 8 -meYRYE- PuiehiyleddEhny 8- 116 g; np

184-186[err] C

15

20

25

30

35

pyrido[2,3-d]lpyrimidin-7-one of Example 37 was placed
in a pressure tube with a magnetic stirring bar. The
tube was cooled in a dry ice-acetone bath and ca. 3 mL
of monomethylamine gas was condensed in the tube.
Dimethylformamide (1.0 mL) was added, and the tube was
closed and allowed to warm to room temperature. With
stirring, the reaction mixture was heated behind a
shield in a 110°C oil bath.. After 10 minutes, all
solid was in solution. The solution was heated in the
oil bath for 20 hours. The tube was cooled in an
ice-acetone bath, opened, and warmed to room
temperature to vent the excess amine. Most of the

_dimethylformamide was evaporated at reduced pressure to

yield crystals. -The solid was triturated with 5 mL of
water, filtered, washed with water and dried;
wt 0.128 g. Purification was effected by
recrystallization from ethyl acetate-petroleum ether to
give 0.081 g of pure product; mp 243-244°C.
Mass spectrum (CI) 335 (MT).
Analysis calculated for C;gH;,CloN,0:

C, 53.75; H, 3.61; N, 16.71.
Found: ¢, 53.91; H, 3.64; N, 16.80.

n- but yl am ne

After

20
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- 63- Mass spectrum (Cl) 377 (Merr]) Anal ysi s cal cul at ed
for Jerr]Herr]CJ[err]Nerr]QO C, 57.31; H 4.81; N, 14.85.
Found: C, 57.41; H 4.81; N, 14.83. 5

EXAMPLE 46 2- Benzyl am no- 6- (2, 6-di chl orophenyl ) - 8- net hyl - 8

pyri do[ 2, 3- dAVEIBR488T n- 7- one A mixture of O. 165 9Wlﬁml) of
6-(2,6- 10 di chl or ophenyl ) - 8- net hyl - 2- net hyl sul f anyl - 8H pyri do-

[2,3-d] pyri mdin-7-one of Exanple 37, 0.5Q0_g (4.70 mol ) of

benzyl am ne and 0.5 nlL of dinethyl - '61f'ormam' de was heated with
stirring in a 120[err]C oil bath. 5 mnutes, solution was
conplete. After 5 hours 15 the excess am ne and d| rret hyI forrram de were

evapor at ed 8
with a solution g i pet r ol eum et her. The

tacky solid 1t ege TS
hcet at of pet r of eum et HEELY a&g't?m“ “ages%%‘gé‘i "%fq‘ f&’r"g’@{??‘ég Finitar
217-219[er§ C. to thapdasagihed dm F@P‘}‘Pb&ﬂ@l\ﬁ%rrt]i)ng with Mg%)yy s

galgczzyl al\tlt etilsf grz Ch@&hlbf@sﬂd:@ﬂ)ersr-huﬂ:nyn]-@Emfﬂylsulfan%rl gn- C, 61.33; H,
EXAMPLE 47 Pygi ﬁlgo%%rﬁ orop %H-F)%e oé)sz ?Drp ol | n-4-yl -
propyl am no) - 8H- ﬂ}mﬁﬁb{’mqﬁ SRSz g B56-3p%°C. A mxture of 0.165

g (0.47 mmol) Ofmﬁsézs cﬁihm (cI) 349 (M%),

oyt 1 dof 2, 0] pyr PRAGYAL %#Je%l%%“”a”@ eﬁucw (6.90 ol ) of

N- ( 3- am nopr opyl ) nor phoICi:n§5aﬂa 095 411_04' N, 16094d| met hyl f or mami de was
heated with stirfpplatncd s5.13; B254 866 &, 0i1lg.B3th. After 2 m nutes,

sol ution was 35 conpl ete. After 1.5 hours t he excess am ne and
di met hyl f or mam de were evaporated at reduced pressure
EXAMPLE 42
15 - - -2-et -8- -8H-

This compound was prepared by a procedure similar
to that described in Example 40 starting with 6-(2,6-
dichlorophenyl)~8-methyl-2-methylsulfanyl -8H-
20 pyrido[2,3-d]lpyrimidin-7-one of Example 37 and
ethylamine gas; mp 180-182°C.
Mass spectrum (CI) 349 (MT).
Analysis calculated for C;gHq,Cl,N,O:
C, 55.03; H, 4.04; N, 16.04.

25 Found: C, 55.17; H, 4.08; N, 16.07.
EXAMPLE 43
- - - - - v - -
30 A mixture of 0.165 g :0.47 mmol) of 6-(2,6-

dichlorophenyl)-8-methyl-2-methylsulfanyl-8H-
pyrido[2,3-dlpyrimidin-7-one from Example 37, 1.0 g
(16.4 mmol) of ethanoclamine and 0.5 mL of
dimethylformamide was heated in a 125°C oil bath with
35 stirring for 1.5 hours. The resulting solution was
concentrated in vacuo, and the remaining gum was
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- 64- and the residue was triturated wwth 5 nL of water. The

gum was dissolved in 25 nL of ethyl acetate, and the sol uti on was
washed with 2 x 5 nL of water, dried (pot assi um car bonate), and
concentrated. Upon 5 dissolution in 5 nL of ether, crystals of pure
pr oduct WO 9634867at ed; wt 0.101 g; np 140-142[err]C. PCT/USA6HS819
spectrum (Cl) 448 (Merr]). Anal ysi s cal cul ated for
Cerr]Herr]d[err]Nerr]derr]: C, 56.26; H 5.17; N,

15. 62. 10 Found: C, 56.48; H, 5.24; N33 53

EXAMPLE 48 -(2,6-Dich]or en -2-[2- 4-di et ho henyl ) - 15
A nmixture of 0. 1@%“(32&3 Hﬂ%ﬁl)g%&‘ 6#'( %—eg:' (ndELdR} BRI vas )

di chl or ophenyl ) - SEiddiereld, 2vashed | well arhth gater, and recrystallized
pyrido[ 2, 3-d] pyrifhdl Rcérone/pétExrdil @thér €o8§ive 0.071 d b£iguwrDl ) Of

2- (3, 4-di met hoxyphenyl ) et hyl n d 0.5 nL of dinethylformam de
sﬁ’?‘?%‘%fé o ggk'ﬁfg;c'l%[err]

was heated with Coil bath. After 2 m nutes,
sol uti on was Massc @peictrem (CTEpr3&d hatlys, the excess ami ne and

di met hyl f or mam deyyiie 16y 3Rekal sfedledPWCRy BIERFEL .7 cargo:and the
residue was triturateéd with 10 nmi of wat e, he gur‘a s dissolved in
75 nL of ether, and the 95 33-36d0Hut forta \idiRdt with 2 x 10 L of water
and dried Fpoidas sC ursTB8omat 4) 46 7he, MAIFchl ori de salt was

prepared by passing hydrogen chloride gas into this et her sol ution
to precipi Iglﬁte a gum The ether was decg ted, and the gum was

di ssolved h 2.0 niL of 30 2-propan§?‘9m°7€?y al s separated on

i nducenment. Et he6=(2 henys - : ahbnort 8 enehhydi-§ wer e

filtered “Whi - 034 g; nmp 152-155[err]C
Mass spectrum (Cl Merr]). nal ysi s cal cul ated for i1
Cerr]H err] d [err] N eBifOCOmPPuRgd) wag ﬂ'e@aéyﬁfi] e rp¥poegure similar -
55.61; H, 5.16; MNo xHa3 describedolmExaBplieb 482startin@yithh 63.(206-
15 dichlorophenyl)-8-methyl-2-methylsulfanyl-8H-
pyrido[2,3-d)pyrimidin-7-~one of Example 37 and
isopropylamine; mp 194-196°C.
Mass spectrum {(CI) 363 (M*).
Analysis calculated for CjqH;gCLyN,O:
20 C, 56-21; H; 4-44; N, 15.42.
Found: C, 56.17; H, 4.48; N, 15.43.

EXAMPLE 45

25 - -7~
A mixture of 0.177 g (0.50 mmol) of 6-(2,6~

dichlorophenyl)-8-methyl-2-methylsulfanyl-8H-
pyrido[2,3-d]}pyrimidin-7-one of Example 37, 10 mL of
n-butylamine and 1.0 ml of dimethylformamide was heated

30 with stirring to reflux (110°C oil bath). After
1 hour, solution was complete. After 20 hours reflux,
the excess amine and dimethylformamide were evaporated,
and the residue was triturated with water, filtered,
washed with water, and dried; wt 0.180 g.

35 Recrystallization from ethyl acetate/petroleum ether
gave pure product; wt 0.116 g; mp 184-186°C.
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- 65- EXAMPLE 49

6- (2, 6- D chl or ophenyl) - 8- net hyl - 2-[ (pyri di n- 2-

yl met hyl ) - am no] - 8H pyri do[ 2, 3-d] pyri mi di n- 7- one A m xture of
0.165 g (0.47 mol) of 6-(2,6- 5

di chl or opheny¥0Q 9634863t hy| - 2- net hyl sul f anyl - 8H PCT/US96/05819
pyrido[ 2, 3-d] pyri m di n-7-one of Exanple 37, 1.08 g (10.0 mmol) of

2- (am nonet hyl ) pyridine and 0.5 nL of di met hyl f or mam de was heat ed
Wwith stirring in a 130[err]C oiI baPRT After 2 nminutes, solution was
conpl ete. am ne and di net hyl for mam de

wer e evaporat ed a’@re(ﬁ?%cggpre&%? er+(5 nL) was added to the
resi due. Crystalsanamysmsabauyuﬂeueacxnxic gCloWgoer (5 nL) was added, and
the éntire mxture was 7. _-{J_rlhergdullaﬁ @ was washed 5 niL of ether
5 nL of 15 wat er, an(c:i t%en dri Recrystal lization
from.ethyl acetat®eWifie 8 075 "gl'orﬂ'p&r*é prBduH 83 np 198-201[err]C.
Mass spectream (Cl) 412 (Merr]). Anal ysi s cal cul ated for
CerrJHerr]d[err]Nerr]G 20 27, H 3.67;, N, 16.99.
Found: C, 58.36; H_3.82 N 16.82. EXAMPEE &

EXAMPLE 50 SR QIE e 2L AR R LLAR R LIS 25

yl met hyl) - ani nol &tm&mmﬁzﬁﬂmﬂﬂdna-one Thls conpound

was prepared by a procedure sinla hat .desgrib n Exanpl e 49
starting with 0.165 CA wixtud h?é 16? (f&q“t mo;"q 8's &?’é

6- (2, 6- d|chporoph@¢gh§oquh§my D -methyz -2-methylsulfanyl-8H-pyrido-
met hyl sul f anyl - SHpy3 4 digiyrigridiny v +-ohdi of Epnpi1ef 330 o.s0Rganpl e 37 and

pure product; | (4o R QE”FM?ME and %éé's%%”éay?ﬁ%g'%-oﬁ?’ oo
(Merr]). MWQF daischpated vheh @iynimgedn] & 1207 pe rﬁ@h -35
C, 58.27; H, 3.67afdér 5 wf%utes, solution was complete. After 5 hours,
15 the excess amine and dimethylformamide were evaporated
at reduced pressure, and the residue was triturated
with a solution of 1 mL of acetone and 2 mL of
petroleum ether. The tacky solid was filtered and
recrystallized from ethyl acetate/petroleum ether to-
20 give 0.092 g of pure product; mp 217-219°C.
Mass spectrum (CI) 411 (M+).
Analysis calculated for Cjp9Hq4CloN40g:
c, 61.33; H, 3.92; N, 13.62.
Found: C, 61.30; H, 4.02; N, 13.59.
25

EXAMPLE 47

A mixture of 0.165 g (0.47 mmol) of 6-(2,6-

30 dichlorophenyl)-8-methyl-2-methylsulfanyl-8H-
pyrido[2,3-d]lpyrimidin-7-one of Bxample 37, 1.00 g
{6.20 mmol) of N-({3-aminopropyl)morpholine and 0.5 mL
of dimethylformamide was heated with stirring in a
125°C ©il bath. After 2 minutes, solution was

35 complete. After 1.5 hours, the excess amine and
dimethylformamide were evaporated at reduced pressure



Found: C, 58.36; H 3.78, N, 16.79. WD 96/ 34867
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EXAMPLE 51 et hyl am no) - 8H pyri do[ 2, 3-d] pyri m di n- 7- one

Thi s conmpound was prepared by a procedure simlar 5 to that described
In Exanple 49 starting with 0.165 g (0.47 mol) of

6- (2, 6- di chl BONG6R86Y| ) - 8- et hyl - 2- PCT/US96/05819

met hyl sul f anyl - 8H pyri do[ 2, 3-d] pyri mi di n- 7- one of Exanpl e 37 and
1.00 g (8.20 mol ) of 2-(2-am noethyl)- -64- pyridi'ne yielding 0.082 g of
pure product; 10 np 173-174[err] C. Mass spectrum (Cl) 426
(Merr]). u eEr r rr

C 59170 H 4. oaﬁ@ﬁ}kﬂé Gr%f?aug tvﬁrse'griﬂhapqe%f Rﬂ]iléﬂl 5 Jng&f %z-ltm[xe il‘gezg 15

EXAVPLE 52 gum_yas aligsqlvsobRetS Bl 2 ?‘ﬁhll( 20%?1‘1%5(3?&%&913)

pi perazin-1-yl ] - popyianives] vashethyitiBt2 x 5 mL of water, dried

pyri dor [2, 3-d1 by ¢k kg Qﬁ‘iﬁ%ﬁaﬁ 3 arbd ﬁu&nemeund #Bgn Pr epared by a
cri

procedure simla e 49 starthﬂlmnth
0.165 g 5 (61§§°¥Hﬁﬂﬁn 8- pb, 8L of Eﬂ(ﬁﬂ¥§ﬁ9 P- et ¥y | B2
met hyl sul f anyl - Skkeparatead 2 wi- @.A0Li 93 dip-T401Id20C. Exanpl e 37 and

1.00 g (4.00 fgfgﬁ?ééiﬁmﬂ @gglgggll%r€5

4- ( 2- met hoxyphen azi_ne .yl I ng of pure product; np
187-188[err] C. "knal; yeim lgidatednfer G2 5k Anal ysi s
cal cul ated for C[err]H[eurb&l?evrﬁ;wsaaﬂ]Cﬁer1$262 C, 60.76;
H 5.46; Ng 15.1 . u Q4y Hyg5541; N, 15.20.
EXAMPLE 5?0 §°%§§2,8 Dsgh orophenéﬁ) g nethanesulflnyl 8- et hyl -
| EXAMPLE 48
15 A mixture of 0.165 g (0.47 mmol) of 6-(2,6-

dichlorophenyl)-8-methyl -2-methylsulfanyl~-8H-
pyrido([2,3~d]pyrimidin-7-~one of Example 37, 0.80 g
(4.40 mmol) of 2-(3,4-dimethoxyphenyl)ethylamine and )
0.5 mI: of dimethylformamide was. heated with stirring in
20 a 125°C oil bath. After 2 minutes,-sdlution was
complete. After 5 hours, the excess amine and
dimethylformamide were evaporated at reduced pressure,
and the residue was triturated with 10 mL of water.
The gum was dissolved in 75 mL: of ether, and the
25 solution was washed with 2 x 10 mL of water and dried
(potassium_ carbonate). The hydrochloride salt was
prepared by passing hydrogen chloride gas into this
ether solution to precipitate a gqum. The ether was
decanted, and the gum was dissolved in 2.0 mL of
30 2-propancl. Crystals separated on inducement. Ether
(10 mL) was added, and the pure crystals were filtered
and washed with ether; wt 0.034 g; mp 152-155°C.
Mass spectrum (CI) 485 (M+).
Analysis calculated for Cq H5,C1,5N 03:HCL-0.75 C3HgO:
35 c, 55.61; H, 5.16; N, 9.88.
Found: C, 55.32; H, 5.28; N, 9.50.



pyrido[ 2, 3-d] pyri m di n-7-one 35 Thi s conpound was isolated as a

byproduct in the m chl or oper benzoi ¢ aci d oxi dati on of

6- (2, 6-di chl or o- WD 96/ 34867

PCT/ US96/ 05819 -67-

phenyl) - 8- et hyl - 2- met hyl sul f anyl - 8H pyri do[ 2, 3-d] - pyri m di n-7- one
of Exanpl e 37WO9634867 r un t hat was simlar to Exanpl e BE/UR6OREL, o
the reaction tinme was shortened; np 244-247[err]C. 5 Mass
spectrum (Cl) 368 (Merr]). Anal ySi sssqal cul ated for
Cerr]Herr]d[err]Nerr](err]S: C 48 93; H, 3.01; N,

11. 41. Found: C, 48.42; H, 3.20;

EXAVMPLE 54 6-(2,6-Di chi orophenyl )
pyri do[ 2, 3-d] pyri &-dieb7RigRloroph
of 6-12, 6- i

pyrido[ 2, 3-d] pyri mdln 7 9} :ﬁQe o@(f@,ﬁ&lg? ég 4.;. ' 1%°f§ r(nzéng 70 mmol ) of
358

ani l i ne was mai nt ai ned alP utes. Most of
the excess &nili néiﬂhéorophenﬂe\ra@p‘m tm? Hs. The renai ning

gum was di %&Qh&éﬂzl‘.ﬂ-&] ﬂﬂmi@fingvhﬁheaﬁﬂtmﬁnpl@ B, ahs oﬁog

devel oped on i nduc uri f InC t| 0 renove
dark col ors was ef(ﬁgep ’8"‘%@’ ° %8 (%ﬂilnl ;:gé‘)%jﬁidrﬁeoér H ;5 uP %ng W th
chloroformand  dimethpbfiommmide sas- éﬁhyﬁda\!btlat%titm‘i@m 4in ap&i‘@°°
crystalline produgiiy patR. 040fer TP mdhtréd)[ 861htiorvas cobipietépect rum

(Pl P L), s e ol hng cipeprptorpasse
Found: C, 60.25; Mere. eéxapéoratied r. redpged pressure. Ether (5 mL) was
EXAMPLE 55 a@ded- B6OFR® el il .NOLrdst 416 - infdHaitene Akl b1 8paa! Nyl -
Water (5 mL) was added, and the entire mixture was
filtered. The cake was washed 5 mL of ethexr, 5 mL of
15 water, and then dried; wt 0.164 g. Recrystallization
from ethyl acetate gave 0.075 g of pure product;
mp 198-201°C.
Mass spectrum (CI) 412 (M¥).
Analysis calculated for C,gHq5ClyN50:
20 C, 58.27; H, 3.67; N, 16.99.
Found: C, 58.36; H, 3.82; N, 16.82.

EXAMPLE 50

25 . AT - { AT
This compound was prepared by a procedure similar
to that described in Example 49 starting with 0.165 g
(0.47 mmol) of 6-(2,6-dichlorophenyl)-8-methyl-2-
methylsulfanyl-8H-pyrido(2,3-d]pyrimidin~7-one of
30 Example 37 and 1.08 g (10.0 mmol) of 3-(aminomethyl)-
pyridine yielding 0.053 g of pure product;
mp 224-226°C.
Mass spectrum (CI) ‘412 (M+).
Analysis calculated for C,gHqg5Cl,N50:
35 C, 58.27; H, 3.67; N, 16.99.
Found: C, 58.36; H, 3.78; N, 16.79.



8H pyrido[ 2, 3-d] pyri m di n-7-one A solution of 0.155 g (0.40

nmol ) of 6-(2, 6- di chl or ophenyl) - 2- net hanesul f onyl - 8- et hyl - 84 35
pyrido[ 2, 3-d] pyri m din-7-one of Exanple 39 in 0.50 g (2.90 Mol ) of
3-bronoani | i ne was nai ntai ned at refl ux WD 96/ 34867

PCT/ US96/ 05819 _ - 68- (251[err] C
for 5 m nut esvo94m48670f t he excess 3- bronoani |l i ne wasPEWERGOSRIRd at
reduced pressure. The cool ed remai ning gumwas triturated 1,0 nL of
et her. The violet crystals that developed were filtered and 5
washed with 2 nL of ether; w 0.186 g. FuP$her purification to

renove dark colors was effected by %Ué/t'#. gel chr omat ogr aphy,
eluting with chl orof orm and ther‘%m exane/ et hyl acet ate to obtain
& i b 43-pyridi - Mass .

Clerr]Herr]Bra[err : ’ SRR
Found: C, 50.53; H, 2% }ﬁm“f?“%‘i was 1%‘31’“58 bY a“Brobbafre ¥ini1a
56 25( 4- Chtoridpie iesemihed- o (Bxapliec W0 sEpEADY ) whth 0.165 g

met hyl - 84 pyri do[ &ﬂ]nmerll)rrbél 8= (2 P6Sdichlorophenylf-8iniétry @f- 0. 113 ¢
(0.29 mol ) of 6-

di chl or ophenyl ) - ﬂ%@&n?? BYREAA - 3541 pygimidin-7-one of

pyrido[ 2, 3- d] pyr i Bxateple/-Inandf 1EQGng| 8 3D mmal.)50£g2-(2- amix(q;-mlmml) of
4-chl oroaniline V‘ﬁfxi@ﬁié%ie‘ﬂ'dlﬁg 0 082 &idf Purd pebahbe; boiling point
(238[err]C, for 5'm 37 Ethyl “acetate (g nm.) was added to the
cool ed dar ROl ue MP 3 3783&:i on sol ution. Petrol eum et her (3 nL) was added

11.77.
EXAMPLE

to 25 conpl et ¥alspramsqiixthat i(CN) 0426 (MFk sol | d Th| s was
filtered and washgﬁiay#gﬁ e KRBE- f&ﬁyé qp% 0.078 g. The
crude solid was purif to rem)ve 2171 ors by silica gel

chr omat ogr aphy, el uti ng GriPo-17; H c;‘hloar'o?‘oﬂﬁa *t hen 50% hexane- et hyl
acetate to obtai nF@@nd: Cpub2.28yH,ald.lde Byoll6c29.w 0.056 g; np
255- 256] er pJsC.

EXAMPLE 52

20 This compound was prepared by a procedure similar
to that described in Example 49 starting with 0.165 g
(0.47 mmol) of 6-(2,6-dichlorophenyl)-8-methyl-2-
methylsulfanyl-8H-pyrido{2,3-d]pyrimidin-7-one of
Example 37 and 1.00 g (4.00 mmol) of 1l-(3-aminopropyl)-
25 4 - ({2-methoxyphenyl)piperazine yielding 0.103 g of pure
product; mp 187-188°C.
Mass spectrum (CI) 553 (M+).
Analysis calculated for C,gH3ClyNgO5:
C, 60.76; H, 5.46; N, 15.18.

30 Found: C, 61.04; H, 5.41; N, 15.20.
EXAMPLE 53
35 This compound was isolated as a byproduct in the

m-chloroperbenzoic acid oxidation of 6-(2,6-dichloro-



Mass spectrum (Cl) 431 (Merr]). Anal ysi s cal cul ated for

CerrJ]Herr]dJerr]Nerr]Q C, 55.64; H 3.04; N, 12.98.
Found: C, 55.75; H 3.04; N, 12.97. 35 WD 96/ 34867

PCT/ US96/ 05819 - 69-

EXAMPLE 57 2- (Benzo[ 1, 3] di oxol - 5-yl am no) -6- (2,6-dichlorophenyl)-
8- net hyl - 8H pyopsi®B&, 3- d] pyri m di n-7- one A m Xt IRCF/USH6MBSIPL3 ¢

(0.29 mmol) of 6-(2,6- 5

di chl orophenyl ) - 2- met hanesul f onyl - 8- net hyl - 8H

pyrido[ 2, 3-d] pyri mi di n- 7-one of Exanple 3963nd 0.50 ¢ (3.70 mol ) of
3, 4- met hyl enedi oxyani | i ne was_heat ed, W th stirrin i 200[err]C
oi | bath. The resEHQQXﬁj'a'mEthyéé?DT?E#V%&E}qigghéanfBYr5d$h?ﬂéEé@ and cool ed
to room 10 t epgpeingiidime 7 -ohehpf BExatple 372 iml pneasuandtlat wasl sone
traces of solids | e%%gm eq§'r g}; tiSh W e dael oped
in the filtrate V\%%ﬁf% tttgre aﬁgg 3§ s vva%rﬁé;%et ﬁ"'%"ni of etehyl acet at e;
wt 0.080 g. The shortenadii aPn#44pef7?¢ed to renove dark colors by silica
gel 15 shr onelags apectramuttcny 868 h(xehy or of orm and t hen 50%

hexane/ et hyl acet i algd i . product; wt 0.054 g;
np 240-241[err]C. ﬂﬁ%ﬁ&%égﬁégg%tarﬁ%%df%ﬁgrsr] ). Anal ysi s
calculated for C[er]rH efr]48§ ?r]ﬂ\d[é"r'loﬁa rr}i-5b C, 57.16; H,
3.20; N, 12.70. Pound: Foyungls.42; 3. 3220, N3. 11,08, 12.47

EXAMPLE 58 6- (2, 6- D chl or ophenyl) - 8- net hyl - 2- (pyri di n-4-yl am no) - 25
8H pyrido[ 2, 3-d] pyri m di n-7-one A mxture of 0.550 g (1.25
nmol ) of 6302, 6- ~dichl or opheny| EXAMPEEhAfesul f onyl - 8- net hyl - 8H

pyl‘l dO[ 2, 3' d] pyl‘l . 3;, ] -~ - ih et amino-8Ho. 0 mTD| ) Of

4-am nopyri di ne w lLring, in a 150[err]C oil bath.

The resul ting solTtl 10 m nutes and cooled to room
A solution of 0.113 g (0.29 mmol) of 6-(2,6~-

dichlorophenyl)-2-methanesulfonyl-8-methyl-8H-

15 pyrido(2,3-dlpyrimidin-7-one of Example 39 in 1.00 g
(10.70 mmol) of aniline was maintained at reflux
(184°C) for 3 minutes. Most of the excess aniline was

)]
n

evaporated at reduced pressure. The remaining gum was
dissolved in 1.0 mL of ethyl acetate. Crystals

20 developed on inducement; wt 0.088 g. Further
purification to remove dark colors was effected by
silica gel chromatography, eluting with chloroform and
then 50% hexane-ethyl acetate to obtain pure
crystalline product; wt 0.046 g; mp 247-249°C.

25 Mass spectrum (CI) 397 (M+).
Analysis calculated for CygH;4C1,N40:

c, 60.47; H, 3.55; N, 14.10.

Found: C, 60.25; H, 3.64; N, 14.00.

30 EXAMPLE 55

A solution of 0.155 g (0.40 mmol) of 6-(2,6-
dichlorophenyl)-2-methanesulfonyl-8-methyl~8H-
35 pyrido[2,3-d]lpyrimidin-7-one of Example 39 in 0.50 g
(2.90 mmol) of 3-bromoaniline was maintained at reflux



tenperature. The hardened nelt was triturated with 3 nL of nethanol.
After 24 hours of standing, the granul ar solid that devel oped was
filtered and washed 35 with 2 nmL of nethanol and 2 nL of ether; w
0.471 g. The hydrochl oride salt was prepared as foll ows: The

WD 96/ 34867 PCT/ U896/
- 70- Bgﬁ/l?é“?:’rude base was suspended in 5 nmL of met han {ﬁ 5819

Wth stirring, 1 nL of 2N hydrochloric acid was added to give a
conpl ete sol ution. Additional hydrochloric-gg- acid was added until the
solution was slightly turbid. 5 The crystals that separated on

i nducenment were fi{25ared for 5 mimttesashdibswi of dRe ntxadssl 0% net hanol - et her

and then etil%mﬁ%n%fﬁé whs ﬂb%fa%h' @t f@&héé&rpféats%eoll

et her gave pure cryst I ne product; 40C 10

Mass spectrum ( Cl)cosded WFET‘?‘T‘}W gum wasAHF'}“Eggt‘E%IJCLﬂ é‘Fe&ff SF
Cerr]H err] d [ er rind mib]l@tl-ié?cyﬂﬂs ]tmat developed werd: fidked@d Rind3. 56; N,

é?(Aﬁ/Z’LE 59 > Fouq% (’%d é% hT?or op(gfe% 8 rret EO?'B% 115 (szurther

met hyl pi per azi n- 1-B} R reneys dagd so 961’ was effeqhed Bydin- 7- one
A mxture of 0.152si}ilda Qermﬁi'c)mé)Eogf‘rdﬂmyﬁ eiﬁting with chloroform and

g;??hg{gpgegf:&r?rﬁ"hg?* hg%@!@%ﬂ%f Ressie tq ontain pure (2.90 mol) of
1- (4- ami nobut yl ) - 2rgatalilipgeprodiet st 0.104 gheBPe&@\ﬂ"rﬁ *Girring in a
170[ err] C ogb bat masq; lgplectrum (cﬁ) ndqut@ssy.sol uti on was conplete. After 2

o vas  sool veq THRLYid1R hB8y fRLed dedsd dORTLBERGRAGHT S and Lhe dark
X 5 nL of water. Most of ‘t:he5Q:-dI5dereﬁt75 N, 1¥#%% the water wash. The

et her sol ution wasrslingad ©®ye50.53; H, Bovasswpumr.aBNonate, filtered, and
concentrated to ca. 30 2 mL volune. The crystals that separated on

i nducenment
15 EXAMPLE 56

A mixture of 0.113 g (0.29 mmol) of 6-(2,6-
dichlorophenyl)-2-methanesulfonyl-8-methyl-8H-

20 pyrido[2,3-d]lpyrimidin-7-one of Example 39 in 0.50 g
(3.90 mmol) of 4-chloroaniline was heated, with
stirring, at the boiling point (238°C) for 5 minutes.
Bthyl acetate (3 mL) was added to the cooled dark blue
reaction solution. Petroleum ether (3 mL) was added to

25 completed precipitation of a dark solid. This was
filtered and washed with 50% hexane-ethyl acetate; wt
0.078 g. The crude solid was purified to remove dark
colors by silica gel chromatography, eluting with
chloroform and then 50% hexane-ethyl acetate to obtain

30 pure crystalline product; wt 0.056 g; mp 255-256°C.
Mass spectrum (CI) 431 (M').

Analysis calculated for C,gH;3Cl3N,0:
C, 55.64; H, 3.04; N, 12.98.
FPound: C, 55.75; H, 3.04; N, 12.97.
35



were filtered and washed with ether; wt 0.063 g; np 130-132[err] C

Mass spectrum (Cl) 475 (Merr]). Anal ysi s cal cul ated for
CerrJHerr]d[err]Nerr]G 35 C, 58.11; H, 5.94; N, 17.68.
Found: C, 58.39; H 5.99; N, 17.53. WO 96/ 34867

PCT/ US96/ 0581

EXAMPLE 60 a’o!"s’:M“EycI ohexyl am no- 6- (2, 6-di chl orophenyl) 81’%’%/{1%%5%?_'_
pyrido[ 2, 3-d] pyri m di n-7-one A mxture of 0.100 g (0.26 mmol)
of 6-(2,6- 5 di chl orophenyl ) - 2- met hanggaH f onyl - 8- net hyl - 8H
pyrido[ 2, 3-d] pyri m di n-7-one of Exanple 39 and 0.300 g (3.00 mmol ) of
cycl ohexyl ami ne was heated to the EXRMBLENG7poi nt (134[err]C). The

resul ting sol uti op-48Enaor1,31ipA 2L v1 ghiiy 101 (2 dldiubBrobiShy - t he
excess 10 am ne vaporated at _reduced pressure. e .
remai ni ng gum MSWWW hot. Petrol eum

ether (2 nmL) was addedp mixitgidwe of 0.113cyy$0als mnisl) P &-aRed-fromt he

cool ed sol ut§ on Wi @hioro hextﬁi)t-elr-%t%QQe%i? Wéhﬂéﬁﬁ& taWt 0.090 g. 15

Recrystal lization from acetate gave pure | I'i ne product;
0.048 g; np 242- 21’XF%FP?€ 'leYri"Wééé' EpeEFr‘aWP@n)PJ@O:?S*( pRdr P150 g
Anal ysi s cal cul at ¢8.70r medEy rgf{Riar-methglehdfitoxyd{diline was heatedl, 59.56;

H 5.00; N, 13.89 C, 3 13, R
EXAMVPLE 61 wieh ged Eﬂya chi® o?@ﬁhény Beth %}‘ﬁ-‘%&%g-l?.lﬁg
di hydr o- pyri do[ 2, 39&]‘5§19Prﬂ’%ﬁ freatrd, fogo p- Ranukes ca cooledctg reamt - but yl

ester 10 téampexature of Ethi3? aget@td0(21mil) wafs @dd2a6- and some
et 375 oy SRR A . g, opretale o) o
of 5-ani nohexanoi &19¥1Y, de¥etonsd yﬂn &heefiltrate vere Filtered and
washed with 2 mL of ethyl acetate; wt 0.080 g. The
solid was purified to remove dark colors by silica gel
15 chromatography, eluting with chloroform and then 50%
hexane/ethyl acetate to obtain pure crystalline
product; wt 0.054 g; mp 240-241°C.
Masgs spectrum (CI) 441 (M*).
Analysis calculated for Cp1H14Cl5N,03:
20 C, 57.16; H, 3.20; N, 12.70.
Found: C, 56.95; H, 3.11; N, 12.47

EXAMPLE 58

25 - = =7~
A mixture of 0.550 g (1.25 mmol) of 6-(2,6-

dichlorophenyl)-2-methanesulfonyl-8-methyl-8H-
Pyrido{2,3-d]pyrimidin-7-one of Example 39 and 1.50 g
(16.0 mmol) of 4-aminopyridine was heated, with

30 stirring, in a 150°C oil bath. The resulting solution
was heated for 10 minutes and cooled to room
temperature. The hardened melt was triturated with
3 mL of methanol. After 24 hours of standing, the
granular solid that developed was filtered and washed

35 with 2 nL of methanol and 2 mL of ether; wt 0.471 g.
The hydrochloride salt was prepared as follows: The



30 was heated with stirring in a 120[err]C oil bath to conpl ete

solution. After 10 m nutes, the solution was cooled to room
tenperature and 20 nL of 10% potassi um bi sul fate sol uti on was added
with ice chi ps present. The separated gum was extracted into 30 nL
‘of ether. rgani ¢ phase was washed with 3 x 5 nL

dried (magne5| u%’g’%ﬁfﬁt e), filtered, and concentrated gﬂ@%&%'&%?
PCT/ US96/ 05819 -72- to 2 n
vol ume. The crystals that separated on -704 nducenent were filtered and
washed with 1 nL of ether; wt 0.150 g; nmp 70-75[err]C. Mass

spectrum (Cl) 491 @EMoser ]:i-udé base Andl saspefided Ulmi® oIl @f methanol.

576 N 11 g0 e REEEL: % ulle® alhyggoaniontp gpia basobaddd T
EXAMPLE 62 10 &0 gipe, & ePERlSie FRNHLPRg. nbdditionady, SyArgchlegis o-

pyrido[ 2, 3-d] pyri madiiad way! added urhienanteC satiation was slightAysehrbidn of
0.095 g (0.19. nmo

di chl or ophen §) 8|%¥ﬁ ?y%§%§% é%if(fﬁ?ﬁgated on inducement were filtered
pyrido[ 2, 3-d] pyri ma@dnwasyeénvw} Jlrﬂa)tt&q@fclg@ gethanol-ethen apdt therster of

Exanpl e 61 in 0.75 gHhed} wt o 485 rg f | ln@cegeehuia@ub@tﬁ%i{ fletthbnyBg
allowed to stand far

the trifluar ic acid was
evapor at ed. The re%ﬁfnaa‘éﬁnﬁ’% ‘ﬁyl\%%&h&?'gﬁ %\"'Zt'nt W ¥90s 8f water and
decant ed. Met hanol mp1 338y 34B8Cadded to 20 di ssol ve nost of the gum when
wel | - defi nedJ_@rystq&a%s s ectrﬁﬁ‘Vﬁi' eybg \(ﬁt" r (1 nm). was added, and the

lid filt d ?0 C.
RO o= Iy A R
Jerr]Herr]d[err] N err] &er0- 4@F[6w]’€§§eﬂf-} R0 475 CH[err] O—l.

C, 47.65; H 4.22; fdunR:7%@, 50.78; BousdisCnAA3&o.H 4.28;, N 9.72.

15 EXAMPLE 59
pyrimidin-7-one
A mixture of 0.152 g (0.43 mmol) of 6~(2,6~
20 dichlorcphenyl)-8-methyl-2-methylsulfanyl-8H-

pyrido[2,3-d)pyrimidin-7-one of Example 37- and 0.50 g
(2.90 mmol) of 1-(4-aminobutyl)-4-methylpiperazine was
heated with stirring in a 170°C o0il bath. After
2 minutes, solution was complete. After 2 hours, the
25 solution was cooled to room temperature, and the dark
gum was dissolved in 25 mL of ether. The solution was
washed with 4 x 5 mL of water. Most of the color went
into the water wash. The ether solution was dried over
potassium carbonate, filtered, and concentrated to ca.
30 2 mL volume. The crystals that separated on inducement
were filtered and washed with ether; wt 0.063 g;
mp 130-132°C;
Mass spectrum (CI) 475 (M¥).
Analysis calculated for C,3H,gCloNgO:
35 c, 58.11; H, 5.94; N, 17.68z
Found: C, 58.39; H, 5.99;. N, 17.53.



EXAMPLE 63 30 6- (2, 6- D chl or ophenyl ) - 8- net hyl - 2- p-t ol yl am no- 8H

pyrido[ 2, 3-d] pyri mdin-7-one A mxture of 0.113 g (0.29 mmol)
of 6-(2, 6- di chl or ophenyl ) - 2- net hanesul f onyl - 8- net hyl -
pyrido[ 2, 3-d] pyri m di n-7-one of Exanple 39 and 0.50 g 35 (4.70 mol ) of
4- et hyl ani | | heated, with stirring, in a 180 bat h.
The resul ti nt,%%?@%? VO 96/ 34867 FEtrbdsehisers

PCT/ US96/ 05819 -73- was heat ed
for 10 m nutes. Miuch of the excess -4qethyl ani line was evaporated at
reduced pressure. The remai nder was dissolved in 1 nL of ethyl

acet ate. The crystals that sepaEnAgﬂLﬁram1the dark solution were 5
filtered and washgd mnt f h oo ether; w
0.111 g. Recrystd uct, w .

CO AR

0.050 g; np 243- 3% rum(CI) 411 (Merr]).

Anal ysi s calculated f@gn@&gﬁfék$grm]13d(ywﬂdwbermhsl)lét 6-(2,6- C,
61. 33; H, 3 92;

111: N, 13,41,
EXAMPLE 64 > l\‘l‘jézj"ﬁ'?rgf’he%% e r}fa)nef“(l% %h%il“e 3(s%/lsamﬁr\lrl no) - 8- 15
met hyl - 8H pyr i do[sxx3-a¢)(By Br Al pynimidin-7-one of Exam RRd &- 3(9°1$3 g
(0.29 mml) of 6-(2.00 mmol) of c¥& ohexylamine was heated to the

di chl or opheny!| t.h
oyr i dof 2.3 ) pyr 17 BT Rt o B ZRAULEEBS soLution wms " ) of

4- net hoxyani | i ne heatedatedefixhf@0 2 mimtties.i nYpstnof WsH[exaes8 oi | bat h.

The resultjpg solifif was eva &%t@&aé@%éﬁcehop%%ﬁfé pech of Fhe
excess aniline was evap orated at. red uceg EL 3 ure. The remai nder was -
| 8+t

di ssol ved in 2 m¥gRIRg 9&Ee?%fedISQ?ﬁ?%9 tethyl acetake o e
fromthe dark solhgtt.on mmeléuintetheiramjuﬁﬂ was addbedgd andhtlie Nl of et hyl

acetate, W 0.10%gta1s thaBCEbYstatdd ZALdPRnk" BBLELEY o AGEIG GredRVE PUTE
product; filtered and washed with water; wt 0.090 g.
15 Recrystallization from ethyl acetate gave pure
crystalline product; 0.048B g; mp 242-244°C.
Mass spectrum (CI) 403 (M*).
Analysis calculated for CpgHogClpN,0:
Cc, 59.56; H, 5.00; N, 13.8B9.
20 Found: C, 59.92; H, 5.03; N, 13.86.

EXAMPLE 61

25 acid. tert-butyl ester
A mixture of 0.152 g (0.40 mmol) of 6-(2,6-

dichlorophenyl)-2-methanesulfonyl-8-methyl-8H-
pyrido[2,3-d]lpyrimidin-7-one of Example 39 and 0.750 g
(4.00 mmol) of 5-aminohexanoic acid, tert-butyl ester

30 was heated with stirring in a 120°C oil bath to
complete solution. After 10 minutes, the solution was
cooled to room temperature and 20 mL of 10% potassium
bisulfate solution was added with ice chips present.
The separated gum was extracted into 30 mL of ether.

35 The organic phase was washed with 3 x 5 mL of water,
dried (magnesium sulfate), filtered, and concentrated



wt 0.047 g; np 221-223[err]C Mass spectrum (Cl) 427 (Merr]).
Anal ysis calculated for (JQerr]JHerr]d[err]Nerr]Jerr]: 30

59.03; H 3.77; N, 13.11. Found: C, 59.19; H, 3.84; N, 13.07.

WD 96/ 34867 PCT/ US/ 96/ 05819

-74- EXAMPLE 65

6- (2, 6-Di chl oro 9ﬁmny.f) 8- et hyl - 2- et hyl sul f anyl - 8H PCTITSO6MSE1
pyrido[ 2, 3-d] pyrimdin-7 -ylideneam ne A quantity of 20 g of
powder ed anhydrous potassium 5 carbonayg-was added to a solution of
4.95 g (0.025 nol) of 4-ethyl am no- 2- net hyl sul f anyl pyri m di ne- 5-

car bal dehyde and 5t@3 gui( Goldflenn| Pheoferystkadiscithatoseparated on
phenyl acetoni tri | eix’:cﬂ;&\emt rg' f@%@%&g Wgheahﬁlth 1 mL GeXepheryas
|

heated with stlrrlngln err - ca. 120[err] O -
for 16 hours. - The"¥i%+inG 9wa§‘P ool ed and fil tered The cake was
washed with 30 niL m&ss spectrdmmechyl«im nMiiyde. Water was added to the

IR gre bR D T Soteachohbatasepoy ol od or

di net hyl f or mani de/ wat er, @ndP& &7 o B1:78f Wat+t-3Znd dried; wt 4.30
g, np 217-219[err|found: ©, MRS SEECSH.IMy (K))1BAS (Merr]).

EXAMPLE 66 20 N[ 6- (2 6- Di chl or ophenyl ) - 8- et hyl - 2- et hyl sul f anyl -
pyrido[ 2, 3-d] pyri m di n-7-ylidenel -acet am de A m xture of 2 70g
(7.40 mmol ) of 6-(2,6- d| chl oropWPFE85%t hyI 2- et hyI sulfanyl 8H-
pyri do[ 2, 3- dppyri ngédia 8 - gofibpRel : ¢

acetic anhydride
resulting solutio

ol | The
concentrated at redued‘\ 5°1utl°ar€§sﬂr%95c9dé’ 18 H‘E“’%I%ﬁes fﬁf‘efzaél ution

was cool ed aiéh B3 fuphen§ 17k B -MeEhpliPbxoHT6 8Walihyded+ ned crystals 30
that separated werg, fiidef ofl AR 1R28EH- 4 hmindy -Bhxanoic aciq,
15 tert-butyl ester of Example 61 in 0.75 mL of

trifluoroacetic acid at 25°C was allowed to stand for
1 hour. Most of the trifluorcacetic acid was
evaporated. The remaining qum was triturated with 2 mL
of water and decanted. Methanol (1 mL) was added to
20 dissolve most of the gum when well-defined crystals
developed. Water (1 mL) was added, and the solid was
filtered and dried; wt 0.100 g; mp 240-242°C,
Mass spectrum (CI) 435 (M+).
Analysis calculated for
25 C5oHpoCloN,403-CF3CO4H-0.75 CH3OH:
c, 47.65; H, 4.22; N, 9.77.
Found: C, 47.38; H, 4.28; N, 9.72.

EXAMPLE 63
30 = = -8- -2-p-~ ~-8H-~
- A mixture of 0.113 g (0.29 mmol) of 6-(2,6-
dichlorophenyl)-2-methanesulfonyl-8-methyl-8H-
pyrido(2,3-d]pyrimidin-7-one of Example 39 and 0.50 g
35 (4.70 mmol) of 4-methylaniline was heated, with
stirring, in a 180°C oil bath. The resulting solution



ether and 10 nL of petroleumether; w 2.68 g; np 175-177[err]C.

Mass spectrum (Cl) 407 (Merr]). WO 96/ 34867

PCT/ US96/ 05819 - 75-

EXAMPLE 67 6- (2, 6- D chl orophenyl ) - 8- et hyl - 2- met hyl sul f anyl - 8H
pyridor2. 3-d . gdi n-7-one A quantity of 2.40 1)
of N-[6-(2, 6- W%MMI or ophenyl ) - 8- et hyl - 2- net hyl sul f anyl - SFEET,(]@&QNW
pyrido[2, 3-d]pyrimdin-7-ylidene]-acetan de of Exanpl e 66 was

di ssolved in 35 nL of 6N hydrochloric -73acid at 250C. The sol ution was
heated with stirring to the boiling point. After 1 mnute, crystals

of product 10 veap dieated. foAfl@rmimcidmer Nuehnofetheatexdussboil i ng
poi nt, the m xture, )\ i r he,c MRSseNashed
successively with 4‘5 ﬁ %ﬁgéﬁgﬁg%r%%ﬁ%%l’ﬁ%%eh gtaglggucﬁ% pn’i'_e of \ﬁat er, 5 nm.
of 2-propanol, andfl® Hemgdnder was dimgolvgd 4n11 BL(QBogthyd AceiAtBuct was
i sol ated 15 USTHY) ciyisit@dsgthat hsepmtaamdn firpmethéi dgrkv 4diiG%n were

chl or of or mf eghyl ; 233- [ ' Sa SEERE 366
(M) . 5 Anal %ﬁ;@ég%dcu gt %%s%%? ﬂ{l] C mL of etﬁ@f ac d lgﬂd( ga)en
Clerr]H err] d [ er retgastir Mes00111 g er rRegritsipdldafion. Sxomyeihylo 20

C, 51.89; H, 3.80;adétaltle Gave pure produdt; Gt 61086; gH ma. DEB-M5°1Q. 99.

EXAMPLE 68 -(2,6-Di or, e ) adet hyl - 2- met hanesul f onyl - 8H 25
pyri do[ 2, 3-d] pyri i Shedtd eefeay ol ut i on o 0 6 g (1.80 nmol)
of 6-(2,6- Apaiyaisosad splated cfony |CoqH1g8dpNyPsul T anyl - SH

pyrido[ 2, 3-gppyri m din-7-@negpfafxaplse ot wh £P.ed. of chl orof orm
was treated with stirring,w .5Q.9,3Q. (4,32 mol) of 50%to 60%

m chl or oper benzoi CIL%‘F‘%' ¢, éf”g’as%fm"ng%o% oPp acid was present). The
sol ution was al lowed to stand at roomtenperature for 16 hours.

EXAMPLE 64
15 -8H- - ~7-

A mixture of 0.113 g (0.2%9 mmol) of 6-(2,6-
dichlorophenyl)-2-methanesulfonyl-8-methyl-8H-
pyrido[2,3~dlpyrimidin-7-one of Example 39 and 0.50 g
(4.10 mmol) of 4-methoxyaniline was heated, with

20 stirring, in a 180°C oil bath. The resultiné solution
was heated for 10 minutes. Much of the excess aniline
was evaporated at reduced pressure. The remainder was
dissolved in 2 mL of ethyl acetate. The crystals that
separated from the dark solution were filtered and

25 washed with 2 mL of ethyl acetate, wt 0.102 g.
Recrystallization from ethyl acetate gave pure product;
wt 0.047 g; mp 221-223°C.

Mass spectrum (CI) 427 (M+).

Analysis calculated for Cq1H1gCloN 05
30 c, 59.03; H, 3.77; N, 13.11.

Found: C, 59.19; H, 3.84; N, 13.07.



A quantity of 0.50 g (6.80 nmmol) of dinethyl sulfoxide "~ was added to

reduce excess peracid. After 15 mnutes, 35 the sol ution was washed
with 2 x 30 nL of saturated sodi um bi carbonate solution and then
with 30 nL of WD 96/ 34867

PCT/ US96/ 0581 - 76- The .
chl orof orm sol%ﬂ ?‘gﬂs‘s\;’\/as dried over anhydr ous sodi um su?'?"%ﬂ}og8r19
filtered, and concentrated to 10 mL vol unme. Petrol eum et her was
added until slightly turbid. The sepaaated crystals were filtered
and 5 washed with ether; wt 0.401 g; np 214-216[err]C. Mass
spectrum (Cl) 398 (Merr]). Anal FEXAMPEERI| 68l at ed for
Clerr]Herr]A[errfNgrel haplel® ﬂ@réd}gl-z_;ﬁg_thﬁlﬂ]_fangﬁ_&ﬁ- 70; H,
3.38; N, 10.43. und:__C, 47, Jl—i / 10.23. 10

EXAVPLE 69 : i P}-é‘-”a‘#ﬁ%ﬁ?’-&ﬁenyl ani no- 8H

pyrido[ 2, 3-d] pyri di n- 7- -Drmantity of 20 ¢\ of yawdereld @nb$drgus OpShsaimm) of

6-(2,6- 15 di 8
y§| dof 2. 3-d] pyr: %é?ﬁ&g&%éda)s %dﬁiahyl:o a”@&ﬂ:’é&%ﬂ%&oaws & ¢0.025 moly N

(5.4
of aniline was heaP&dtuFiaming- ﬁ'mFﬁhﬁls“lfa“Ylﬁﬂi@gfi}Eeo?T bath to
refl ux. The resul t cagbabdelyden ands 5.25 g (0028 aalgd oft 2 8FdichImroS

T nutes. Wost of ! BfefyPEssdfleri1cBhl D ulose HIRMLG Phribni S

pressure. The m was di ssol ve acet at e.
After filtration o?“iétl“é?a‘(aﬁ/é'&es?t?ﬁal“'li thngthtrigg in a 13Pn§o?ﬁjoltéa%ter| al,
t he sol uti ortonas fitpbered=tdy.ouPoca) for 16|layers.of Thiel méatgee was renove

violet color. The %Eoled ;AAE#&QB;QI%S Ceﬁg ﬁg h,ggs h.gt ?,eatﬁxei,%%m[

Pet r ol eum er was_a unti | e cryst
that separated on PhBgERVEHRTRAMides. | Fafey ‘gﬁ%l %\H’?‘F%O%
et her/ petrol eum et hatilwsl{gxis, g:,urbid Tlm &25&&25[ aha}_Cseﬁé)rated s s

spectrum (Cl) 411%_ g&%‘g Ivg_ttd (o] %
C[err]H[err]Ci[err %i rr Cg%wege @‘E rST eCdJ 720% of 50 C
60.98: H 4.% lformami exr, and then 20 mL of water, and
dried, wt 4.30 g, mp 217-219°C.
Mass spectrum (CI) 365 (M&).

EXAMPLE 66
20 -l&- .y Y eB- - -8H-
A mixture of 2.70 g (7.40 mmol) of 6-(2,6~
dichlorophenyl)-8-ethyl-2-methylsulfanyl-8H-
pyrido(2,3-d]lpyrinidin-7-ylideneamine of Example 65 and
25 15 ml, of acetic anhydride was heated with stirring to
the boiling point. The resulting solution was heated
at reflux for 5 minutes and concentrated at reduced
pressure to ca. 8 mL volume. The solution was cooled
and ether (8 mL) was added. The well-defined crystals
30 that separated were filtered and washed with 5 mL of
ether and 10 mL of petroleum ether; wt 2.68 g;
mp 175-177°C.
Mass spectrum (CI) 407 (M¥).



Found: C, 61.19; H 4.29; N, 12.57. WO 96/ 34867

PCT/ US96/ 05819 -77- . .
EXAMPLE 70 6- (2, 6- Di chl or ophenyl) - 8- et hyl - 2-[ 3- (4- et hyl - pi per azi n-
1-yl)-propyl am nol - 8H pyri do[ 2, 3-d] pyri m di n-7-one A m xture of
0. 150 0.4 of 6-(2,6- 5

di chl o?oéhen%%ﬁ’hyl - 2- et hyl sul f anyl - 8H PCT/US96/05819
pyrido[ 2, 3-d] pyri m din-7-one of Exanple 67 and 0.500 g (3.20 mmol ) of
1- (3-am nopropyl ) - 4- et hyl pi perazine was .g95-. heated in a 180C oil bath.
The resulting solution was heated for 0.5 hour. Mst of the excess
am ne was 10 . evapor ated’at reduced EXAMPEEI67 The remai-ning gum was

triturated with of ~ater_and decand ed he _gu ) e {i_ssolved in
15 nmL of ether. TI ' Wi : X5 D at er,
dried (sodium sul@¥gidel2,3-dlpyrinidinzl-onel concentrated to 2 ni vol une.

Petrol eum 15 et herA, \@anaddydogpgﬁo St ij(ghtggt h\{nglgijgy.n- [vaﬁ%ftzalni of
7556 et hor | pEtr of A ReFRan g Bt ba P ne i R B e VBss
spectrum (C) 47PYnNda(2),3-ddpyrimidimt utlddenedohgetamide of
Cerr]Herr]d [erm%am[%rer l6©. Qg_é h|i§§661\%d in 1375 gm of 68 Chy@rodfiorie 6. 01; N,
inric 71 25 U T ool e Mebemsagoriy sirspso
met hyl - 8H pyr i do[thes hejidvingnpaint 7- okkter 1 minute, cpystalsiraf @rodutt3 g
(0. ﬁlg mTDL%(r)IOT ) Géééba'[@'ﬁ;eds'ul f\gtelr_%r_x%%}%%r |5_ éninutes at the boiling
S'y?i dol 2 3-d] pyr BT AH. P8 BLEFLES ¥Rt oyl f3156vgs02nd they CBFemmyl ) of
2- met hoxyani | i ne wass washedd supceasively width (5 mbgefi 6N chididahldr@coi | bat h.
omperatur e “EAEIEN 15 By ofieeber sl Ot 3 ke 0l g [ 00T
LeTBEr e | ool e Y3000 . DS PREELE vae seoldila
15 using silica gel chromatography eluting with 50%
chloroform/ethyl acetate; mp 233-236°C.
Mass spectrum (CI) 366 (M+).
Analysis calculated for
C36H13C1yN308:0.1 C4HgO,-0.25 H,0:
20 C, 51.89; H, 3.80; N, 11.07.
Found: C, 51.89; H, 3.58; N, 10.99.

EXAMPLE 68

25 = o A
A solution of 0.66 g (1.80 mmol) of 6-(2,6-

dichlorophenyl)-8-ethyl-2-methylsulfanyl-8H-
pyrido[2,3-dlpyrimidin-7-one of Example 67 in 50 mL of
chloroform was treated with stirring with 1.50 ¢

30 (4.32 mmol) of 50% to 60% m-chloroperbenzoic acid
(assuming 50% of peracid was present). The solution
was allowed to stand at room temperature for 16 hours.
A quantity of 0.50 g (6.80 mmol) of dimethylsulfoxide
was added to reduce excess peracid. After 15 minutes,

35 the solution was washed with 2 x 30 mL of saturated
sodium bicarbonate solution and then with 30 mL of



35 ether; wt 0.070 g. The solid was purified to renove dar k

colors by silica gel chromatography, eluting with WO 96/ 34867
PCT/ US96/ 05819 - 78- chl orof orm
Recrystallization fromether gave pure product; wt 0.029 g; np

200- 201 err] Mass spectrum (Cl) 427 (IM). '

cal cul at ed f&OW] Herr]d[err]Nerr](err]: 5 Apé@@g@“é%
3.77; N, 13.11. Found: C, 59.09; H 3.87; N, 13.02.

EXAMPLE 72 6- (2, 6- D chl orophenyl ) - 2963- met hoxyphenyl am no) - 8- 10
met hyl - 8H- pyri do[ 2, 3- d] pyri m di n-7-one A mxture of 0.113 g

(0.29 mol ) of 6-¢atér. The chloroform solution was dried over

di chl or ophenyl ) - 2 | ay! 3 4 rated b
pyri do[ 2, 3-d] pyri mgﬁn- -orlgeCL% "ﬁﬂﬁ %Qf]?n%cfre 2 a0d concentrated To

0 ) of.
3-net hoxyani | i ne hBsmheERlame tpﬁt‘f eun efhex was aﬂ.%eg E‘?’S%Jersrl]j@qﬁrﬂ}obat h.
The resulting sol ghtbid. The saparheadecrygitals mMeret €$ldadeddd to room
t enperat ure.g Et he ed. . The Vst otshat devel oped
were filter ed and{vﬁé%ﬁ&r?ﬂw%@gq Beaéd g %#214 718 %83 g. The solid
was purified to r¥ABGeSBRPLIUR (&R 38?0(% by silica gel chrorrat ogr aphy,
eluting with AnaXydDé C&alrdﬁlalﬁear ysi-ad:ié}zﬁclcgﬁ 9. 0L BBrHEgAYE pure
product; wt 0.037 g; np 03,420 %8 spectrum Cl) 427 ().
Anal ysi s cal cul ated for err] err ferrEN[erri err].0.5 Herr]O 25
C, 57.81; H, 3.93Foppdi2Cg447.41; E, phddd: 38; H, 3.82; N, 12.71.

EXAMPLE 73 10 6- (2, 6-Di chl or ophenyl ) - 2- (4 nmet hoxy- 3 nmet hyI phenyl - 30
am no) - 8- met hyl - 8H pyri do[ 2, 3-d] pyri m ]&lﬁ, n A m xture of
0.113 g (0.29 mml) of 6-(2 6- ol 8o

di chl or ophenyl ) - 22Ak£k

A mixture of 0.134 g (0.33 mmol) of 6~(2,6-

15 dichlorophenyl)-8-ethyl-2-methanesulfonyl-8H-

' pyrido[2,3-d)pyrimidin-7-one of Example 68 and 0.500 g
(5.40 mmol) of aniline was heated with stirring in a
195°C o0il bath to refiux. The resulting soclution was
maintained at reflux for 5 minutes. Most of the excess -

‘20 aniline was evaporated at reduced pressure. The
-residual gum was dissolved in 15 mL of ethyl acetate.
After filtration of a relatively small amount of
insoluble material, the solution was filtered through a
layer of silica gel to remove violet color. The

25 filtrate was concentrated to 2 mlL volume. Petroleum
ether was added until slight turbidity. The crystals
that separated on inducement were filtered and washed
with 50% ether/petroleum ether; wt 0.068 g;
mp 223-225°C.

30 Mass spectrum (CI) 411 (M*)
Analysis calculated for c21316C12N4° -0.25 C4H802
c, 60.98; H, 4.19; '12.93.

Found: C, 61.19; H, 4.29; N, 12.57.



pyrido[ 2, 3-d] pyri m di n-7-one of Exanple 39 and 0.40 g (2.90 Mol ) of

3- net hyl - 4- net hoxyani | i ne was heated, 35 wth stirring, in a 165/ err]C
oil bath. The resulting solution was heated for 5 m nutes and
cooled to room WD 96/ 34867

PCT/ US96/ 058 -79- pure.
Ether (1 nl) %%‘“é%f&m. The crystals t hat devel oped MWr ed and
washed with 2 nL of ether; wt 0.109 g. The solid was purified to
renmove dark colors by silica gel chtﬂ-mat ography, eluting with 5

chl orof orm and then ethyl acetate. The et acetate el uent was

concentrated to 3 n1_ vol unme. On cool i ngxaAMPLE 7(pure crystals of product
separated; wt 0.060.9; !

(Merr]). 10 285‘. ’s’iSL‘.“C
4.11; N, 12.70. 2 X ’

EéaNPLE, (714[ 153 d] 6- (%, ﬁuﬁtﬁﬁé%ﬁp@ewd )g &ﬂeuhyiumai 4off96h()2<,0 ﬁgenyl(gngw
- pyri do . Q L on. O, g

ol §of 6. 62, 6. EeeniBroplahyRich aenyt -2 meshriSulkaRly ST oy ¢

pyrido[ 2, 3-d] pyr i pyide[2-3ndlpyrintdin ¢ Gdeand Bxavpleg S and Q. (50909mml )

of 4-nmethoxyani | i pg,3on nﬂxo'i)”bfoi (3-am by - HBEh HEp YRS dytaiel !
reflux for 10 mri'lflt ter vvei stal s
separated on etrﬁﬁjé'é'rré‘nfl Aﬁ g{i%)arsﬂh edFSﬁ?: g?‘n%va?%lr“ e ¥88ded

to precipitate adueatieshdiort @cRyheuti d. Most &f 2be exdessmminevast he solid
was trituraped Wddhdbratda gk reduced ?fé’és&“eet apRe2PEmPiwidl- otim RAEM Ol eum

et her. The sol | ds tered and vvashdvmthS%e hyl acet at e/
pet r ol eum et her a'r"i'a”dﬁ \ge\Wte{t% é8‘6" T MaYey @ng gfeante Ffected by
filtering an et hywasctitssodved dhi b5 180 of ettlhearugh'rhel agbwtixn svds ca gel .

Concentration of Jdhed with B! ki 534E & watl¥r,VAriBB Y6486 diitate),

crystalline

filtered, and concentrated to 2 mL volume. Petroleum
15 ether was added until slight turbidity. The crystals

that separated on inducement were filtered and washed

with 2 mL of 75% ether/petroleum ether; wt 0.90 g;

mp 126-128°C.

Mass spectrum (CI) 475 (M*).
20 Analysis calculated for C,3H45gC1l,NgO-0.4 H,O:

C, 57.24; H, 6.01; N, 17.42.
Found: C, 57.33; H, 6.04; N, 17.07.

EXAMPLE 71
25 = - =2-(2- -8-

A mixture of 0.113 g (0.29 mmol) of 6-(2,6-
dichlorophenyl)-2-methanesulfonyl-8-methyl-8H-
pyride[2,3-d]lpyrimidin-7-one of Example 39 and 0.50 g

30 (4.10 mmol) of 2-methoxyaniline was heated, with
stirring, in a 175°C oil bath. The resulting solution
was heated for 5 minutes and cooled to room
temperature. Bther (2 mL) was added. The crystals
that developed were filtered and washed with 1 ml, of

35 ether; wt 0.070 g. The solid was purified to remove
dark colors by silica gel chromatography, eluting with



product; wt 0.033 g; np 213-215[err]C Mass spectrum (Cl) 441

(Merr]). Anal ysis calculated for [err]: 35 C, 59.88; H,
4.11; N, 12.70. Found: C, 59.52; H, 4.17; N, 12.56. WO
96/ 34867 PCT/ US96/ 05819

- 80- EXAMPLE 75
6-(2, 6-Di chl or‘XBH&’%‘WB 8- et hyl - 2- (4 hydr oxyphenyl - PCT/US36/05819
am no) - 8H pyri do[ 2, 3-d] pyri m di n- 7- one A mxture of 0.048 ¢

(0.11 mmol ) of 6-(2, 6- 5 -78-

di chl or ophenyl ) - 8- et hyl - 2- (4- met hoxyphenyl am no) - 8H

pyrido[ 2, 3-d] pyri mohiloréfoms. ofR&nqraJ:laé.li&aamdnlﬁrm afher gavecpurentrat ed
(48% hydrobrom c S bhring, at reflux for 3
hours. The resultl%&lo(au% Qgﬁgtlon Vi e deaoc?%tgls on cooling; wt 0.033
g, 10 np 255- 253 peectrum (GRApd¥ Pum (1) 427 (M) .

Anal ysi s cal cul at eudfalysfier éalculated for c21nilscn-plm2 H, 3.64; N, 10.65.

Found: C, 47 8; H 3.29; 580646 5153 EXAMPLE
76 , 6-Di chl orop e%e) 2 ll ef oxybg(her}{\gl am no) - 8- et hyl -
8H—pyr|do[2 3 d] py rBawng;: n-Cr- {0%-e of 0.150 g (0.38

nmmol ) of 6-(2,6- 20 di chl orophenyl) 8 et hyl - 2- net hanesul f onyl - 8H

pyrido[ 2, 3-d] pyrim di n-7-one of Exarrplec@mgz'SOOg (3.60 mol ) of
4- et hoxyaniline was fused in a 160[err ol bat h for 10 m nutes. The
dark violet nelt wa{sos$ --‘A: LLOTOD ae) a3K.Va: T Aesie A0 aci al

acetic acid. 185

preC|p|tateasoI|dTh hed W|th wat er,

SoLLd. was I '
and dried; w 0.140 g ‘éufnlgfkuﬁ?l%f d fle; b om@eflf““%%bcf’foy fii tratlon of an
ethyl acetate sol ut#l&hlorophenrh)o&mﬁtéialr@f@#fenﬂrﬁr%t@éﬂ 8%1d washi ng the
silica 30 gel Wiggrididiel, 3aaghpiEmidikiy -onlet bEt Exifs1€ BE @ta a.60 g

to 2 mt volure and Ei!ﬁo %Lo&?t 9'5“%@éﬁ4¥§5d@i§n%d9as heated, with

i5 stirring, in a 175°C oil bath. The resulting solution
was heated for 5 minutes and cooled to room
temperature. Ether (2 mL) was added. The crystals
that developed were filtered and washed with 2 mL of
ether; wt 0.083 g. The solid was purified to remove

20 dark colors by silica gel chromatography, eluting with
chloroform. Recrystallization. from ether -gave pure
product; wt 0.037 g; mp 203-204°C.
Mass spectrum (CI) 427 (M&).
Analysis calculated for C,3Hy¢gClyN, 05-0.5 H,O:

25 c, 57.81; H, 3.93; N, 12.84.
Found: €, 57.98; H, 3.82; N, 12.71.

EXAMPLE 73

30 -8- -8H-~ - ¥
A mixture of 0.113 g (0.29 mmol) of 6-(2,6-
dichlorophenyl)-2-methanesulfonyl-8-methyl-8H-
pyrido[2,3-d]pyrimidin-7-one of Example 39 and 0.40 g
(2.90 mmol) of 3-methyl-4-methoxyaniline was heated,
35 with stirring, in a 165°C o0il bath. The resulting
solution was heated for 5 minutes and cooled tc room



The crystals that separated on inducenent were filtered and washed

wth ether; w 0.094 g; np 192-194[err]C - Mass spectrum (Cl) 455
(Merr]). WD 96/ 34867

PCT/ US96/ 05819 -81- Anal ysi s

cal cul ated f rrl: C, 60.67; H, 4.43; N, .
Found: C 60WW4. 53; N, 12.11. 5 Troritsseome, - -
77 6- (2, 6- D chl or ophenyl) - 2- (3, 4-di net hoxyphenyl am no) -

8-et hyl - 8H pyrido[ 2, 3-d] pyri m din-7-one -79- A mxture of 0.150 g
(0.38 mmol) of 6-(2, 6- di chl or ophenyl )-8

- et hyl - 2- net hanesudrfperpituel. 1Bther pydr mig[ #a8- didedi M The-ckymtalsf Exanpl e
68 and 0.500 ¢ ¥ e rOf £ 1314l RO¥YBRLE IPaLaS phedleed in a
160[err] C oi |l bat aftord%eriﬁgﬁut es.r%hfeﬁa:arkdg]ﬁ&e SO ugéll.on was cool ed -
and di ssol ved i n SEhaTioft\Qr 4P| Gci Fbudalid was puritied tanxemo¥eytion was
diluted to 10 nlL dedkur®lotrshbfSsilicmioe]l ichrpmatography, celatliing withe solid

was filtered, ARER | i er, drieg. :
Purificati o% was cehf]T ecte b%/ﬁ{iﬁﬂt%xg%egﬁlofn ce?%g‘gte h I?ﬂe &héicgat%%ttgtf!% m.)
sol uti on t hr ough St4eRfeWags coprerirafad to 3 “‘&nH°¥)d’§ﬁi ndPt IRediipgea gel
with ethyl acetatpurelltrysdBals ofipiddict sapaganedpt wbt@bdm g3 nl vol une.
The crystals P ztlréa_rn%eear ated on inducenent were filtered and washed
with 1 nL of ethle acetate and then 1 nlL of ether; w 0.116 g; np
221-223[err]C. Mass m%eéﬁlhnqr‘(hwzﬂl (Merr]). 25 Anal ysi s

cal cul at edipor [ exrdlysis calculated for oChln4028; N, 11.89.
Found: C, 58.31: H 4 3L Mo bk, 4 15{322?]1’8 2 403

78 30 6- (2. 6- Di chl orophEyioy- & efryt? M1 3% Bt ri met hoxy-
phenyl ani no) - 8H Faunfs[ X 3-30 Bfii M.dinlé: ofe 12.57.

EXAMPLE

EXAMPLE 74
15 6= -Did -8- —2-(4-

A solution of 0.100 g (0.25 mmol) of 6-(2,6-
dichlorophenyl)-8-ethyl-2-methanesulfonyl-8H-
pyrido[2,3-dlpyrimidin-7-one of Example 68 and 0.061 g

20 (0.50 mmol) of 4-methoxyaniline in 0.5 mL of
dimethylformamide was heated at reflux for 10 minutes.
Three drops of water were added. Crystals separated on
inducement. An additional 3 drops of water were added
to precipitate additional tacky solid. After

25 decantation, the solid was triturated with 0.5 mL of
ethyl acetate and 0.5 mL, of petroleum ether. The
solids were filtered and washed with 50% ethyl acetate/
petroleum ether and dried; wt 0.080 g. Purification
was effected by filtering an ethyl acetate solution

30 through a layer of silica gel. Concentration of the
filtrate to 1 mL volume yielded pure crystalline
product; wt 0.033 g; mp 213-215¢°cC.
Mass spectrum (CI) 441 (M*). -
Analysis calculated for C,p,H;gCl,N,05:

35 c, 59.88; H, 4.11; N, 12.70.
Found: ¢, 59.52; H, 4.17; N, 12.56.



A mxture of 0.150 g (0.38 mmol ) of 6-(2, 6-
di chl or ophenyl) - 8- et hyl - 2- net hanesul f onyl - 8H

pyrido[ 2, 3-d] pyri m di n-7-one of Exanple 68 and 0.500 g 35 (2.70 mmol)
of 3,4,5-trinethoxyaniline was heated in a 160[err]C oil bath for 5
m nutes. The ution was WD 96/ 34867

PCT/ US96/ 05813%&&% _ - 82- rcrig%sgllossasand
dissolved in 2 nL of warm gl acial acetic acid. This solution was
diluted to 15 nmL volune with wat er t-@opreci pitate a violet solid.
The solid was filtered, washed well with water, and dried; wt 5
0.140 g. Purification was effected by fBXMMPAE @5 of an et hyl

acetate (30 m) solulhoR. hIVIMGRERRIST a0kthyl -2~ (ASlyiicExghadprl. vashi ng
the silica gel wt cefale. The rjltrate was concentrated to
3 nL vol une. mmlmm H—9B&ucement were filtered
10 and washed with A mixtoirectdfyl0.8d8t gt g0 alt] ninoll) off 6-(2,6-et her; w

0.054 g; np 275- 27§L§aﬂ, fophenyl)- sN%%ﬁyipﬁcugamg%@i%y&%egéian

Anal ysi s cal cul ate N, 11. 17
15 Found: C 5PYX¥ido[2,3rd}pynimigdngg-one of Example 74 and 18 'mp of

EXAMPLE 79 Gofidehtthtdd oraga)ehydroBromidydcilt Wayr hdabed; yirbth no) -

o) of 6 (2, 6 2eiEiEs f 0Tl for.3 noW ) bR %fefguﬁié o e
gyrl d0[2 i ﬂogyrbnpeigzzzgmdﬁ( §a§?0°20 nm)de;g'of 3-am ng?)’ym: Z1e0f
am nopyri e ba
hydroch%ri de was Eg Ee%fgétrumw}cﬁ §r2|7rr( 'R in a 210[err]C oil bath for 1
d

hour. Water to t ecooled reactlon m xture to
precipitate a soli &naqiﬂﬁi%o??%c%aﬁ P& €d1 HyeClatuO2-BBT Ha@r | with water,
and dried; w 0.147 g. Purd,fi4ga®BenH, 3.64; WhsS lef ’sect ed by silica gel

chr omat ography by elukin9 (_3047 7w| tg chl gy oftprrfoagg then et hyl acetate.
The et hyl
15

EXAMPLE 76

A mixture of 0.150 g (0.38 mmol) of 6-(2,6-

20 dichlorophenyl)~8~ethyl-2-methanesulfonyl-8H-
pyrido(2,3-dlpyrimidin-7-one of Example 68 and 0.500 g
(3.60 mmol) of 4-ethoxyaniline was fused in a 160°C oil
bath for 10 minutes. The dark violet melt was cooled
and dissolved in 1 mL of warm glacial acetic acid.

25 This solution was diluted to 10 mL volume with water to
precipitate a solid. The solid was filtered, washed
well with water, and dried; wt 0.140 g. Purification
was effected by filtration of an ethyl acetate solution
through a layer of silica gel and washing the silica

30 gel with ethyl acetate. The filtrate was concentrated
to 2 mL volume and 2 mL of petroleum ether was added.
The crystals that separated on inducement were filtered
and washed with ether; wt 0.094 g; mp 192-194°C.

Mass spectrum (CI) 455 (M+).



acetate eluent containing the pure product was concentrated to 2 nL

vol ume. The crystal s that separated on i nducenent were filtered and
washed with 0.5 nL of ethyl acetate and 1 niL of ether; wt 0.810 g;
35 np 247-248[err] C Mass spectrum (Cl) 398 (Merr]).

WD 96/ 34867 PCT/ US96/ 05

- 83- Ar?z’i Sf/‘é:‘l"gﬁ‘,cal culated for [err]: C gll'?/ggs;wl()ﬁfm& 29;
N, 17.59. Found: C, 57.33; H, 3.38; N, 17.43. 5

EXAMPLE 80 6- (2, 6- Di chl or ophenyl ) - 2<g4=( 2- di et hyl am noet hoxy) -
phenyl am nol - 8- net hyl - 8H- pyri do[ 2, 3-d] pyri m di n-7-one A m xture

of 0.155 g (0.40 namd)ysifs @al2ufated for Cy3H, 0C12N405:

di chl or ophenyl ) - 8- et hyl f an 8

pyri do[ 2, 3-d] pyri ni di n- 7- %ngggrw &, ing g ig 3039 (0.80 mmol) of

4~ (2- di et hyl am noeFPRBI) aﬁrl??res%mai'l mP37 N, 12631 2. et hoxyet hyl ) et her

(bp 162[err]C) was heated with stirring in a 150[err]C oil bath. Al

solid gradualsly di ssol ved over Eﬁh}? g? 10 mi nutes. The sol ution
cooled to

15 was heat ed anot her 10 m nut es and
was added dropw seSEHd A ORGER

separated on Inducwmmnmmﬁnwh 0.5 . of ether
and 2 nmL of water, and 0 Puri.ficatio s effected
by 20 chr omat ogr aphy e’T t}t Q% é?orm nggtﬁ PZV? acetate

and finally 10% ne ﬁ@hkﬂ#?ﬂhwdﬂoﬂnﬁtm’bb%m#thanesulfpmérﬁﬁn with pure

product. Thegeel uen{ayﬂ@&o@z/,aa@mﬁedmidm -7-dxe dsﬂrm&pl’éhssr&ﬂal OIS g
anor phous solid wa

I v d L. of rmeth The
rystals 2e  Ct nal® st 8 AageBrEntrr e ek  heafiRd B
sparingly with et h}fp0%eepik é’aa:rhd fetrhérmimt@s 04Zhg dark blugpsolution

141-143[err] C was O6STed RO G48sbtveaSly 4 MIPdE iarm glacifi‘adé@ii%
cal cul ated for [errLid. This solution was dliluted to 10 mL volume with
15 water to precipitate a solid. The sgolid was filtered,
washed well with water, and dried; wt .0.200 g.
Purification was effected by filtration of an ethyl
acetate (25 mL) solution through a layer of silica gel
and washing the silica gel with ethyl acetate. The
20 filtrate was concentrated to 3 mL volume. The crystals
that separated on inducement were filtered and washed
with 1 mL of ethyl acetate and then 1 mL of ether; wt
0.116 g; mp 221-223°C.
Mass spectrum (CI) 471 (M+).
25 Analysis calculated for C,3H39Cl,N,03:
Cc, 58.61; H, 4.28; N, 11.89.
Pound: C, 58.31; H, 4.31; N, 11.71.

100[ er r] C V\at er

EXAMPLE 78
30 - - -8~ -2 - -

A mixture of 0.150 g (0.38 mmol) of 6-(2,6-
dichlorophenyl)-8-ethyl-2-methanesulfonyl-~8H-
pyrido[2,3-dlpyrimidin-7-one of Example 68 and 0.500 g

35 (2.70 mmol) of 3,4,5-trimethoxyaniline was heated in a
160°C oil bath for 5 minutes. The dark solution was



30 C, 60.94; H 5.31; N, 13.67. Found: C, 60.96; H, 5. 36;

N, 13.52. EXAMPLE 81

6- (2, 6- D chl or ophenyl ) - 8- net hyl - 2-[ 5- (4- net hyl pi perazin 35

-1-yl)-pentyl am nol - 8H pyri dor 2. 3-d] pyri m di n-7-one WD 96/ 34867
PCT/ US96/ 05 - 84- A

m xt ure of 8'&38?!39 (0.47 mol ) of 6-(2, 6- PCT/US96/05819

di chl orophenyl ) - 8- met hyl - 2- et hyl sul f anyl -

pyrido[ 2, 3-d] pyri m di n-7-one of Exanple 37g@nd 0.50 g (2.70 mmol ) of
1- (5-am nopentyl)-4-net hyl pi perazine was 5 heated with stirring in a

180[err]C to 185[widlled anl dbsdolved in 2ARLeo6f 2warm ylecialokaetdn was
conpl ete. After ac:.d. Q‘g?a hQH#uth}F wd %&hggegaéo%)'u&.d viod un@OFi th

t emper at ur e, preC|p|tateataffy i ke
gum Decant ed and'attﬁrt ﬂ'rPa?EGcﬁlEﬂﬂtraéE?m% WﬁtSSH{i‘Bf pe sajddepas pecant ed

and took up gum iffilxeredylwaéhed hell with watée, eiﬂimrd:siddxtiwm.n was washed

wih 2 x SO Ofo WPl purirididsith GAQ! SRRLUBLAALP F Rk 1800

concentr at ed to etro eum o s?n ht
turbidity. ethyé acptahe s(3h Al aedukden Bhr?m@eﬂmermeffe fil tered

15 and washediiilda g% ghdewdditinglthenselibes; gl Wi{0@thyl

cal culat od or [@Sqetes SRECH HHed hefPohlthfittduca v 3 Y

Found: C, 58.75; The grystajs g@ag@eparated on inducement were filteregyanpLE

82 $o(2, 6- iﬂd:ma@u:eahﬁwh)lanm%mw@ayaaébat@m’dwllamme)f

8- et hyl - 8H pyri 3- q’]tp}sr bglld %‘3 A mxture of 0.155 ¢
(0.40 muol ) of 6- op € )B G: met hanesul f onyl - 8- net hyl - 8H
pyri do[ 2, 3-d] pyri @Mﬁémoﬁcﬂa-'rﬁﬂe( 9.and 0.500 g (4.10 nmol ) of

3- (hydroxynet hyl )mitlysie vasclieated fox Ty, H4ClN,0,:
¢, 57.50; H, 4.42; N, 11.17.

15 Found: C, 57.41; H, 4.51; N, 10.98.
EXAMPLE 79
20 A mixture of 0.165 g (0.47 mmol) of 6-(2,6-

dichlorophenyl)-8-methyl-2-methylsulfanyl-8H-
pyridol2,3-d)lpyrimidin-7-one of Example 37, 0.500 g
(5.30 mmol) of 3-aminopyridine base, and 0.066 g
(0.50 mmol) of 3-aminopyridine hydrochloride was heated
25 with stirring in a 210°C oil bath for 1 hour. Water
(5 mL) was added to the cooled reaction mixture to.
precipitate a solid. The solid was filtered, washed
well with water, and dried; wt 0.147 g. Purification
was effected by silica gel chromatography by eluting
30 with chloroform and then ethyl acetate. The ethyl
acetate eluent containing the pure product was
concentrated to 2 mL volume. The crystals that
separated on inducement were filtered and washed with
0.5 mL of ethyl acetate and 1 mL. of ether; wt 0.810 g;
35 mp 247-248°C.
Mass spectrum (CI) 398 (MT).



180[err]C oil bath for 10 m nutes. At ca. 120[err]C, 2 nL of 30 gl aci al
acetic acid were added to dissolve the gum Water (20 nL) was added
to precipitate a solid. The m xture was filtered. The cake was washed
well with water and dried; w 0.130 g. Purification was

effected by el chromat ography eluting with 35 - C and
then with etﬁ% 5% ate to obtain the fraction contai? 'u&{‘@éﬁ‘%ure

product. The et hyl WO 96/ 34867

PCT/ US96/ 05819 -83- - 85- acetate el uent
was concentrated to 1 nL volune. The crystals that separated one

I nducement were fandlersds calculatedvsan tla:l N gowl of ethyl acetate and
then 1 niL of etherg v¢ (56)5%g rr]C 5 Mass spectrum
(Cl) 427 (I\/[err]) 'naﬁ s Bap cu ated or ferr] C,
59.03; H, 3. NPoupg:1 1€, 5 7.33; Boudd38¢, NeoliM3H 3.91; N 12.78. 10
EXAMPLE 83 6- (2, 6- D chl orophenyl ) - 2- (3, 5-di net hoxyphenyl am no) -

8- met hyl - 8Hgpyri do[2 3-d] pyrimdin-7- ORSAMPLE B8O A mxture of 0.155 ¢
(0.40 mml ) of 6- 6- -

di chl or ophenyl ) - Z2-etd4H
pyrido[ 2, 3-d] pyr i ghe mmol )

of 3, 5-di met hoxyanili rke]nggﬁ:fgeaggd |{|5§1g q 40, é‘f""ii { c]é)ath for 5

m nutes. At ca. 100[err was added to
the nelt to di ssoiichlorophenyddr8rmetinyina- mYééﬁédanﬁlpWém pitate a gum

Def:ant ed 2fo ?wmcqsaqlsvadpgﬁmmlﬁ&-rﬂn@fogrr@:kaﬁbgaewhl@rmbe The
sul fate, oharcoal Sr 24 ey gf 47k St B aparcefhorY fantitns I RY gum
was purified sil iof (2‘meth°§fafptbhlbﬁﬁh%gr(ahm;lﬁél°§m was wheated | witd or m and
then 25  with %ﬂif@b?ﬁnehhlboﬁ@eéﬂ%é&x obhqunsbhledfgf&aaﬂ&y
g?;;glsgl \?\geﬁlhgr Sségﬁé)olve Tpgfggg glﬁgf%‘aé? :IIO m:.%%g:%tse The solt}toiorr]xear
15 was heated another 10 minutes and cooled to 100°C.
Water was added dropwise until slight turbidity. The
crystals that separated on inducement were filtered,
washed with 0.5 mL of ether and 2 mL of water, and
dried; wt 0.105 g. Purification was effected by
20 chromatography eluting with chloroform, then ethyl
acetate and finally 10% methanol/chloroform to obtain
fraction with pure product. The eluent was evaporated

to dryness. The remaining amorphous solid was
dissolved in 1 mL of warm ethyl acetate. The crystals
25 that separated on inducement were filtered and washed
sparingly with ethyl acetate and ether; wt 0.042 g;
mp l141-143°C.
Mass spectrum (CI) 512 (M').
Analysis calculated for CygHy7C1oNg05:
30 C, 60.94; H, 5.31; N, 13.67.
Found: C, 60.96; H, 5.36; N, 13.52.

EXAMPLE Bl

35 1-yl)- P i e o



were filtered and washed with 0.5 nL of ether; wt 0.059 g; np

228-230[err]C. 30 Mass spectrum (Cl) 457 (Merr]). Anal ysi s
calculated for [err]: C, 57.78; H, 3.97; N, 12.25.

Found: C, 57.93; H 4.07; N, 12.16. WO 96/ 34867

PCT/ US96/ 05 : - 86-

EXAMPLE 84 8&896?42?91 6- (2, 6- D chl or ophenyl ) - 8- net hyl - 7- oxo- '/P 1US96/05819

di hydr o- pyrido[ 2, 3-d] pyri m di n- 2-yl am no] phenyl ] - acetic acid, nethyl
ester 5 A mxture of 0.226 g (0.5@4+mol) of 6-(2,6-

di chl orophenyl ) - 2- met hanesul f onyl - 8- net hyl - 8H
pyrido[ 2, 3-d] pyri m di & fmigterefofx@uifi%e g390anld fimdD) f 6-(2,6-2. 80 nmol ) of

4- am nophenyl acetdiGrAdbrhBRi Y. 8 S5d -2- yas,feafed in a
160[err]C to 165[e1rr] C |PI Bytx Theﬁ{fl 2 mefgg%i?ﬁn sol ution was heated

for 10 minutes arR¥Tsleq3- ?Pyri'l‘jdﬁr‘ﬁ mopenREr Braprle He angd &-B8nIwas
treated with (2.7D minodf) gfalt ¢d-acimiopent§l §l- & emétlsplpiperadiner wad0 nl)

dded t oY A X LU S ° a , and the
was added tg pregidyded e’iiag?ﬁhi%{ﬁmﬂ;ta 1%0‘3’? to 185 c G ’i;%ﬁ:ﬁ

remai ni ng gum was_ di ssal vg orof orm e chl orof orm
sol ution was wasH¥Fsh @nhminutes, splytion yagcrompletr). (Affesi um sul fate),
filtered, &l homrg ebhe agelutiorPwaisf icealleanteasod ftemipedakyure) | i ca
gel chromat ograp leUt N | f d . wi_th 509

hexane/ et hyl acef%cg #gﬂ'o tf%tl?ﬁgﬁosrr %&alyeo@n%gopwgl ot r?afl%zu?g&e
product. The el (Bft- wRecaskednditaditurated gymjagabn with Somki pfa sol i d;

wt 0.141 gio watidacr y Deghhtedtamh Hookmugt Guh 86€6 fci::ff nga\ger eknetal s; -
0,058 8, 1P 2B Wovynson o WARBRCRE S F o S80S aial) 25
58.86; H, 3.87; Mripf dpotassium qasthapate),s5endocorpersedytol 5. 8E.
EXAMPLE 85 volume. Petroleum ether was added to slight turbidity.

The crystals that separated on inducement were filtered

15 and washed with 80% ether/petroleum ether; wt 0.060 g;

mp 110-112°C;

Mass spectrum (CI) 489 (M+).

Analysis calculated for CoyH30CloNgO:

C, 58.90; H, 6.18; N, 17.17.

20 Pound: C, 58.75; H, 6.14; N, 16.96.
EXAMPLE 82
25 A mixture of 0.155 g (0.40 mmol) of 6-(2,6-

dichlorophenyl)-2-methanesulfonyl-8-methyl-8H-
pyrido[2,3-d]pyrimidin-7-one of Example 39 and 0.500 g
(4.10 mmol) of 3-(hydroxymethyljaniline was heated in a
180°C oil bath for 10 minutes. At ca. 120°C, 2 mL of

30 glacial acetic acid were added to dissolve the gum.
Water (20 mL) was added to precipitate a solid. The
mixture was filtered. The cake was washed well with
water and dried; wt 0.130 g. Purification was

_ effected by silica gel chromatography eluting with

.35 chloroform and then with ethyl acetate to obtain the

fraction containing the pure product. The ethyl



30 6- (2, 6- D chl orophenyl ) - 2- (6- met hoxypyri di n- 3-yl am no) -

8- net hyl - 8H pyri do[ 2, 3-d] pyri m di n-7- one A mxture of 0.155 ¢
(0.40 mmuol ) of 6-(2, 6-

di chl orophenyl ) - 2- met hanesul f onyl - 8- net hyl - 8H

pyrido[ 2, 3- d] Riié édH4g7n- 7- one of Exanple 39 and 0.50 g 35 pefruSébiodg®l ) of

5- am no- 2- net hoxypyri di ne was heat ed, wth stirring, in a 160[err]C
oil bath. The resulting WO 96/ 34867

PCT/ US96/ 05819 -85~ - 87- sol ution was
heated for 10 m nutes and cooled to room tenperature. Water (10 nl)

was added to preciacetdtse aluent waguoondéemtratedite damLdvehwned, Thel t he
remai ni ng gum cry %’?aslé dﬂHaLi:r %Eﬁgr&'té& Sndli ffudifieat  wabe @ipﬂ&éd)' ' d 5
ere

t hat devel oped was

0.135'g. Purlflcat?"&ﬁil Yaghesd § mL gmetquxlaaf&tﬁﬁle Eﬂ?oﬁ]&?’bg{
eluting with chl orofcetherd wt 0. 059tgermw2.‘rﬁ-amc acetate to obtain the
fraction 8& N (e79dusy . (fhg, el uent was concentrated 10
to 2 nL vol urre Oﬁ% Lssﬁt%a hat (?aegar at eg on I nducenment were
filtered and washeﬁnﬁ\}-‘{ D.® N or C21¥16LoMOl2e and then 0.5 nL of
ether; wt 0.045 g; C|;rp523(3323-5,[ar7]7c N, 13.11Mass spectrum (Cl) 428
(Merr]). 15 Analy gal Eul gbeds f oy, qqr] eg_ﬂ%[err] Nlerr]derr]-:

C, 56.09; H 3.53 §k|§“ b ad’ C H[' 07; H, 3.53; N, 16.06.
EXAMPLE 86 20 [4-]6- (2 6 Di chl orophenyl) 8 rret hyl - 7- oxo- 7, 8-

di hydr o- pyriido[ 2, 3-d] pyri m di n-2-yl am naixzbmm pa acet i c acid

A quantity of O. 06 £ { - o

L) IA“ - » ? l‘k' '- hak @) a1

pyrido[ 2, 3- d]pyr| GRALY 8 met hyl ester
of Exanple 84 was di sskoeﬂmuréE:frm.Qﬁs g (0. 4m0imdm)t En6l (24 6h stirring.

ﬁguﬁhsePFLLlng po'ﬂ&chiop3phenyl) 2Ohe%Na§8gﬁfﬁ%&?&”évﬁéﬁijwagnadded After 1

15 pyrido({2,3-dlpyrimidin-7-one of Example 39 and 0.400 g
(2.60 mmol) of 3,5-dimethoxyaniline was heated in a
160°C oil bath for 5 minutes. At ca. 100°C, 1 mL of
glacial acetic acid was added to the melt to dissolve.
Water'(lo mL) was added to precipitate a gum. Decanted -

20 and dissolved gum in 35 mL of methylene chloride. The
solution was washed with 2 x 20 mL of water, dried over
magnesium sulfate, charcoaled, filtered, and
‘concentrated. The remaining gum was purified silica
gel chromatography eluting with chloroform and then

25 with 2:1 hexane:ethyl acetate to obtain the fraction
containing the pure product. The eluent was evaporated
to near dryness when crystals separated. The crystals
were filtered and washed with 0.5 mL of ether;
wt 0.059 g; mp 228-230°C.

30 Mass spectrum (CI) 457 (Mf).
Analysis calculated for C,o,yH;gCloN403:

c, 57.78; H, 3.97; N, 12.25.

Found: ¢, 57.93; H, 4.07; N, 12.16.



the solution was concentrated to 5 nL volune (solid was 30 out of

solution). Water (10 nL) was added to give a conpl ete sol ution.

G acial acetic acid (0.25 nL) was added to precipitate the solid
free acid product. The solid was filtered, washed well with water,
and dri ed; 060 g. Purification was acconpli shed

di ssol ution inv 3‘%‘7& 50% rret hanol / net hyl ene chlori %érﬁ??%oc%lsg of
solids were filtered, and the WD 96/ 34867

PCT/ US96/ 05819 -86- - 88-- filtrate
was concentrated with stirring to 2 nL vol une. The separated solid
was filtered and washed with 0.5 nL ExaMBLET8#hanol and ether; wt 0.050
g; mp 286-290[ err] 34;;;-5?.5- SR enTy § bl ndoi (M Lhid). g5

Anal ysi s cal cul ate TTTH errTjJalert] il [err]. C,
58.04; H, 3.54; N, Wﬂww‘%:' Jaminedpheoyvdd-ig.

EXAMPLE 87 10 ngmﬁmdshe&(?: hydr oxyphenyl am no) 8-

?gt %' mil'j;)yr# dg[223651] RVRph LD -2 Y'S26 g (0.58 mmd) IS¢ $-§206-0- 155 ¢

di chl or ophenyl ) - 2- rﬂétqiﬂd-nG'QBMWl -Z-methepesglifonyl -8 -methyl-8H-

gyrl d0[2h3 d} pyri Tﬁ'ﬁlﬂ%{@')@ ?je ﬁmiiex-agoaedo@ ﬁﬁaﬁl@ 33 an@ 0680ngol )Thof
- ani nophenol was in a e
melt was cooled to @a%%lﬂ'ﬂ‘ 3 g i“°Ph§R81§°ﬁEi%fa%’r3a ﬁjt%g?e? ?%ng d

was added to di ssolbase was heam«sdcn \na§»6@d@e&°uh§51’cs¢ﬂgrhaﬂh3rbﬂ‘§¢ty

devel oped. Ti¢ res@tishaks1éHedn SARAMEedd0Rok NI GRIRItesVabhE Ebbleded,
20 washed well with wa

Recrystallization f‘?°orﬁ°é’f'h§?’“g%’é?1é‘fre7 'pe?q)ﬁ @8&“@?3%?"’“ treated with o
crystal line product} mit of. g38cial acetic meifiogo202eselkyess, Water (RAs®L)

spectrum (C) 413 (MLiHddkea €8 prec %:lla\zt% 2 @%Qm@ﬁ@%fﬁure was

C[err]H[err]CI[err] err err%:o%e] ! 50; H,
3.50; N, 13.41. ‘M H‘“Kﬁsl%ii%"l"ed in ;0
15 of chloroform. The chloroform solution was washed with
25 ml, of water, dried (magnesium sulfate), filtered,
and concentrated. Purification was effected by silica

gel chromatography eluting with chloroform and then
with 50% hexane/ethyl acetate to obtain the fraction
20 containing pure product. The eluent was concentrated
to dryness to obtain a solid; wt 0.141 g. -
Recrystallization from ethyl acetate gave crystals;
wt 0.054 g; mp 224-226°C,
Mass spectrum (CI) 469 (MT).
25 Analysis calculated for C53H;gCl,yN,03:
c, 58.86; H, 3.87; N, 11.94.
Found: C, 59.10; H, 3.94; N, 11.85.

EXAMPLE 85
30 = - -2-(6~ idin-3- -
A nmixture of 0.155 g (0.40 mmol) of 6-(2,6-
dichlorophenyl)-2-methanesulfonyl-8-methyl-8H-
pyrido[2,3-d]lpyrimidin-7-one of Example 39 and 0.50 g
35 (4.00 mmol) of 5~amino-2-methoxypyridine was heated,
with stirring, in a 160°C o0il bath. The resulting



EXAMPLE 88 30 4-[6-(2, 6-D chl orophenyl) - 8- net hyl - 7- oxo- 7, 8-

di hydr o- pyri do[ 2, 3-d] pyri m di n- 2-yl am nol - benzoi ¢ aci d. et hyl ester
A mxture of 0.226 g (0.58 mmol ) of 6-(2, 6-

di chl or ophenyl ) - 2- net hanesul f onyl - 8- net hyl - 84 35

rido[ 2, 3-d \LJg.di.n-7-one of Exanple 39 and 0.40 ¢ ) of
E)1}/am' nE)benzo% @y‘gﬁgﬂ%et hyl ester Wagp WO 96/ 34867 Mmgm
PCT/ US96/ 05819 - 89- fused in a
170[err]C oil bath to give a clear nelt. ALger 15 m nutes, crystals
began to separate in the hot nelt. The reaction m xture was cool ed

and triturated w tdolution wasmheateat fyx mmesPahdobem&tﬂtﬁlro(oin m.)

was 5 added. e I yashed
with 2 nL of et hergg%éw& Wﬁ&é} f(??%) st al %Iggg |on n%%jt%ﬁ acetate
gave pure product ;gum. Thwie;twe ijasrﬂﬁ% opafr e remain 1ng, gy
spectrum (Cl) 469 dé)trithrated ritlss mr adf watletd f WheChedwn Hiadrid C ;

[err] N[ err] Oi.,er r] Jﬂaﬁﬁé’xf%gpf? g?s filtered, 9as§x@d6§eli| wi?‘tl?gwa'ﬂgr 11.89.

Found: C, 58.43;
EXAMPLE 89 15 apd'ginieds. mtc A 435 pen Byxidicetipp. vagxetfegted by
di hydr o- pyri do[ 2, 3sill fod igeldichrdmytegrashy kantding #ttH. chlorofor lapd ent er

A 256 AR Rt 5 oty the sentio

pyrido[ 2, 3-d] pyri ntentrininge p@teEnaqéuetag el eduegtgwas concgmtuptedipl ) of

3- ani nobenzaipC acifo Ptutylvclwimel Wefie crysta]félﬂ'ﬂﬁt' aegaizaéerédc oi | bath
to give a clear

100[err]C. d aci al induceme‘g’ &EEE 58?5efﬁélrﬁﬂd ?‘Sg‘sg&ftﬁﬂadﬁgs@{b et ?hga.

nelt. 25 Wt erefliyhidcetad-eadaiddthen @ e idi wft ethexol wh. 0. 0%fe g
mp 233-235°C.
Mass spectrum (CI) 428 (M+). _
i5s Analysis calculated for CygH.gClyNgO5:
c, 56.09; H, 3.53; N, 16.35.
Found: C, 56.07; H, 3.53; N, 16.06.

EXAMPLE 86
20 -16-(2.6- -8- -7-0x0-7,8~

A quantity of 0.065 g (0.14 mmol) of (4-[6-(2,6-

dichlorophenyl)-8-methyl-7-oxo-7,8-dihydro-

25 pyrido[2,3-dlpyrimidin-2-ylamino]phenyl}-acetic acid,
methyl ester of Example 84 was dissolved in 25 mL of
hot methanol with stirring. At the boiling point, 1 mL
of 2N sodium hydroxide was added. After 1 hour reflux,
the solution was concentrated to 5 mL volume (solid was

30 out of scolution). Water (10 mL) was added to give a
complete solution. Glacial acetic acid (0.25 mL) was
added to precipitate the solid free acid product. The
s0lid was filtered, washed well with water, and dried;
wt 0.060 g. Purification was accomplished by

35 dissolution in 60 mL of 50% methanol/methylene
chloride. Traces of solids were filtered, and the



solid was filtered, washed well with water, and triturated with 2 niL

of nethanol. The m xture was filtered, and the cake was washed wth
1 nL of methanol and then ether; w 0.194 g. Recrystal lization from
30 et hyl acetate gave pure product; w 0.075 g;

238-240[ err] Mass spectrum (Cl) 469 (Merr]).

cal cul ated folo Herr]d[err]Nerr](err]: Paﬁ%%@*% H,
3.87; N, 11.94. 35 Found: C, 58.91; H 3.96; N, 11.87.

96/ 34867 -gg- PCT/ US96/ 05819

- 90- EXAMPLE 90

3-[6-2, 6- D chl or ophIgatagted wamt kphcéntx®ted Seith stirring to 2 mL volume.

di hydro- pyrido[ 2, C

quantity of 0. 065%9% Oﬁ/%aq:eﬁ %ol#aﬂ%%%leli?}%%%na iflshed with 0.5 fir
di chl or ophenyl ) - 8- ﬁ%t'?ﬁ/”r anadx@nd, gthery dp-0.050 g; mp 286-290°C.
pyrido[ 2, 3-d] pyri niass- é@edtquhibe059|m'bgc.l , ethyl ester of

Exanpl e 89 Vas di Sﬁ’%‘ialg%l'é Q:aﬁ:g'fatgzl Pg;{_ %%]églzgéf)net hanol . 2N Sodi um

hydroxi de (27°nL) wa gfi on was mai ntai ned at

reflux for 10 2 hours€r Fhed&olfrt iof4wal: chdethtrated with stirring

to ca. 15 nL vol unpoudde tyrbs esolmit isowan, f1{xry ed hot to renove
traces of solid. The filtrate was concentrated to ca. 4 nL vol une.
Water (5 nL) was added to give a turbid mxture. G acial acetic acid
15 (1 nL) was added to preci p| tate @W&-‘é‘up'ént sol i d. The solid
was filteredo washgde2ped {piwdtileres S B eny Nam On ey
Purification was ieshe - ' I i_rl Z L of warm

di met hyl f or mam de r. The crystal s that

slowy 20 separ at ed® fiRigihunee of| BalS3 ¥ utQ AP wEod )t PEt Br €2 &hd
washed with ether aﬂd}ﬂ_&ﬁp (gir) -(zt-ﬁe{-_nm@myur-a@ﬁ&thyl sH- of sodi um

?(K/FL?:]eg. ne0-022 gFi cal g"@d#%ﬂ(ﬁ%‘? ﬁsii[né‘p g-g?(CI efr err]:
25 5 5?41 0 mmold Zf, 3Namipophenol was fugeddin YgBoil 3. 42;
N, 12.52. bath for 10 minutes. The melt was cooled to ca. 100°C,
and 5 mL of glacial acetic acid was added to dissolve.
Water was added until slight turbidity developed. The
crystals that separated on inducement were filtered,
20 washed well with water, and dried; wt 0.104 g.
Recrystallization from ethyl acetate/petroleum ether
gave pure crystalline product; wt 0.035 g;
mp 290-292°cC.
Mass spectrum (CI) 413 (M*).
25 Analysis calculated for CpgHqyCl,N40,-0.25 H,O:
c, 57.50; H, 3.50; N, 13.41.
Found: C, 57.68; H, 3.50; N, 13.36.

EXAMPLE 88
30 -(6-(2,6- -8- -7-0x0-7,8-

A mixture of 0.226 g (0.58 mmol) of 6-(2,6~
dichlorophenyl)-2-methanesulfonyl-8-methyl-8H-
35 pyrido(2,3-d]pyrimidin~7-one of Example 39 and 0.40 g
(2.42 mmol) of 4-aminobenzoic acid, ethyl ester was



EXAMPLE 91 4-r4-[6-(2, 6-Di chl orophenyl ) -8-net hyl - 7- oxo-7, 8- 30
di hydro- pyri do[ 2, 3-d] pyri m di n- 2-yl am nol - phenyl ] - butyric acid,
et hyl ester A mxture of 0.452 g (1.16 mol ) of 6-(2, 6-

di chl orophenyl ) - 2- met hanesul f onyl - 8- net hyl - 8H

pyridof[ 2, 3- d%Wi n-7-one of Exanple 39 and 1.00 g 35 nglﬂsml) of
I e

4- am nopheny acid, ethyl ester base was heat n a
160[err]C to 165[err]C oil bath. After WO 96/ 34867

PCT/ US96/ 05819 -89- -91- 1 mnute,
solution was conplete. After 10 mi nutes, the reaction was cooled to

ca. 100[err]C, anghsedrinoh @Greecabil bath tacgtive acclleamanesddded Afgerti ssol ve

t he vi scous nat erqal t [YoTA a gum
- . %’9&% Jin £8P SepdHBHe t £n PHREIHIL #e8td 9
The 5 m Xt ur eimin gggntg an:L the remal nlegg gu?n was triturated.

with 3 x 10 nL ofThxeactine BiFtuEe was coolgdsapdy ERitwrated with net hyl ene
chloride, and the mL of ethilit acetats. Wwadtadleuhhefberl (Dfmptvars, dri ed
(magnesi um gul fate il tere Th Ot hea ,@é;[q; i ng
matefial wa? di ssO Q/eeJd ilt’lri? ﬁfxgﬁgﬁyﬁe?%%t&qed' gnéciéltleat%a.{ heéycr ystal s
that separated orWashast atitht 2 mL. of efheri Wt &-200a8d washed with 2 nL of

eLher; ) W Reciatallidhtien ftwmféﬁﬁyﬂ(m&eh?tsigaee.ﬁu&e product ;
chr omat ogr aphy was ary. Lo, 5er trace of 15 I mpurity. A
chl or of orm sol utiv(r)%rtg‘f t g'cgﬁp%ﬁﬁg%g%@' pl aced on a columm, and the

product was el ut dpsg¢ tSpesyum (CI) $&% €] et hyl acetate. The el uent was

concentrat gg, andanalysis tdag_cgmataan.slj;s(sﬁ &1,8,0,N f rmether. Pure
crystal s separated on seeding; w 0.256 d; Hé% 2 %3%9?15%?'err]0

Mass spectrum (Cl) 511 (®f58163; H, 3.89anNly31e8%al cul ated for
Clerr]Herr] A [erpdider r&s6r4d3; u, 4.01; N, 11.61.61.06; H 4.73; N,

10. 96. Found: C, 61.19; H, 4.76; N, 10.86. 25
EXAMPLE 89
15 =16-¢2.6- -8- -7-0%0-7,8~

A mixture of 0.226 g (0.58 mmol) of 6-(2,6-
dichlorophenyl)=-2-methanesulfonyl-8-methyl-8H-

20 pyrido[2,3-dlpyrimidin-7-one of Example 39 and 0.40 g
'(2.42 mmol) of 3-amincbenzoic acid, ethyl ester was
fused in a 170°C oil bath to give a clear melt. After
6 minutes, the melt was cooled to ca. 100°C. Glacial
acetic acid (1 mL) was added to dissolve the melt.

25 Water (5 mL) was added to precipitate a solid. The
solid was filtered, washed well with water, and
triturated with 2 mL of methanol. The mixture was
filtered, and the cake was washed with 1 ml: of methanol
and then ether; wt 0.194 g. Recrystallization from

. 30 ethyl acetate gave pure product; wt 0.075 g;
mp 238-240°C.
Mass spectrum (CI) 469 (M*).
Analysis calculated for C,3H;gCloN,03:
c, 58.86; H, 3.87; N, 11.94.
35 Found: €, 58.91; H, 3.96; N, 11.87.



EXAMPLE 92 4- (4-[6-2, 6-Di chl orophenyl ) - 8- net hyl - 7- oxo- 7, 8-

di hydro- pyri do[ 2, 3-d] pyri m di n- 2-yl am no] - phenyl ] - butyric acid 30
A volune of 5 nL of 2N sodi um hydroxi de was added to a hot stirred
solution of 0.170 g (0.33 mmwol ) of

4-14-16-(2, 6-di phenyl ) - 8- nmet hyl - 7- oxo- 7, 8-

di hydr o- pyrldofghgaﬁ?pyrlnidin-2-y|anino]-pheny|]- but§$?gmg%ng

et hyl ester of Exanple 91. The solution 35 was nai ntained at reflux for.
1 hour. dacial acetic acid (1 nL) weew-added, and the reaction

sol ution was WD 96/ 34867

PCT/ US96/ 05819 EXAMPLE 90.92- evaporated to
ca. 25 nL vol une. but i i onv]13ddeme Bdw-t7age a solid. The
m xt ure was |
dried; w 0.130 g.
conditions. The pr oduct A\/\a‘gaptﬁdt}f |Qﬁ:l 0t @55 g (0 1%?mnpls)t ot |3n@6e$28$ by

silica gel chrpnatogﬁﬁmhbrophenylfﬂguﬁéun -Vhoﬁo2ﬂ geififarlo-chl orof orm to

o S ety HeBACE, Ottt A HACF b -bensoso 558, BEEETT
r

;
Cerr]Herr] d[err] s&ex] OfcExjdmple 89 was dissolyed9l645 ML 6f1PeiNing 1. 59.
Found: C, 59.77; H, n(ét% ON’. i—%%dlum hydroxide (2 mL) was added, an&XAMPLE

93 15 (2, 6-Di Ch' {oR/was &QXgﬁﬁi§?ﬁr t(ﬁeﬁ;ﬁ%gé°§ (0.31

8H—pyrido[2,3-d]pyri
mmol ) of 6-(21%- 2 houdschlDh@p#m&qﬂ#anWHBthaneenttahqd-witathytrsthg

pyrido[ 2, 3- d]pyrlrn(ﬂoncz 0R8, mf) voL il . hydleatGrbPh éghutioﬂE%%@pkﬁlﬁgré@d
0.300 g (3.20 mmmol ) an1n03¥r|d|ne Sa eat d, with stirring, in
er

a 150[err]C oil bat H‘°F'of"’° remove 1krafeq, Ofs soAt TFatec¥9st al s had
separ at ed. Th@nwe»tuateGHSDcunlddmLandlﬁmei.cﬂatﬁnrwmuﬂnmmasadded

The solid was filterlgea'@aNgiviid Reubrila RfixtBEBANOE12c1al acetic acid
15 (1l mL) was added to precipitate a flocculent solid.
The solid was filtered, washed well with water, and
dried; wt 0.048 g. Purification was accomplished by
dissolution in 4 mL of warm dimethylformamide and
addition of 20 mL of ether. The crystals that slowly
20 separated from the clear solution were filtered and

washed with ether and then water .(to remove any traces .
of sodium acetate); wt 0.025 g; mp >300°C.
Mass spectrum (CI) 441 (M+).
Analysis calculated for Cp1H74C1oN, 04
25 c, 57.16; H, 3.20; N, 12.70.
Found: C, 56.88; H, 3.42; N, 12.52.

EXAMPLE 91

A mixture of 0.452 g (1.16 mmol) of 6-(2,6~
dichlorophenyl)-Z-ﬁethanesulfonyl-8-methyl-8H-
pyrido[2,3-d]pyrimidin-7-one of Example 39 and 1.00 g

35 (4.83 mmol) of 4-aminophenylbutyric acid, ethyl ester
base was heated in a 160°C to 165°C oil bath. After



25 and then ether; w 0.100 g. The hydrochloride salt was

prepared as follows: The above crude base was suspended in 2 nL of
nmet hanol . One niL of 2N hydrochl ori ¢ acid was added, and the m xture
was war med to conpl ete solution. Another 2 nmL of 2N hydrochloric 30
acid was added & ystals that separated on I nduce §19
filtered and vvas?n successively with 1 mL of 2N hydrochloric acid,

2 nmL of ethyl acetate, ' and then ether; wt 0.110 g. Recrystallization
from - met hanol / et her gave pure crystal-lg:me product; 35 wt 0.063
g; np 325-330[err]C. Mass spectrum (Cl) 412 (Merr]). WO
96/ 34867 1 minute, solution was complete. RIEeYSIO/ Bigutes, the

-C 93‘53 53 H é\nggysﬁéa%gi&a”@Q§Q:Jd§.redq:6&ELH[ f%%4§8[£{§ ]2N[n%r Bkogtg:ial
5 acetic ac%gﬁﬁpLEdgg%nto Sissolve 'the v1scous ma%eriéi
4- Et hyl ami no- 2- net hghtero¢20 pyli) wadi rddedbbaypre¢eipitate acighpl. eSher

To a rqom temper at Upgy 8kt oD fcatiteld, ChlaZen i
met hyl t hi o-5-pyrim g‘?ﬁecar boxy atcea et h{l ester'ellémal nd fogé%a H,as43. 10 mmol)

in 150 ni of tetrahg‘ra#sva?aﬁdwysth 3% 10,8heRE  Vakety| TRENGUMIE2S ni, 133
mmol ) followed by dissol¥edlimf25 mi0%fanetbylesel chilamnidef, andykhei ne. The

sol ution was sti rreg &ﬁ{"ig? @;Qu} eé %thﬁgcﬁﬂtéf‘tv%er drielgn vacuo and

partitioned between chloroform an saf urat ed_aquedus sodi um

bi carbonate. The of@agpesium sulfakey. fddtgredd R repRpFadedm stheat e,
filtered, ando refQAALHY MMdtEkilal Waddies813ed gid WHL @f hot ethyl

4- et hyl am no- 2- hyI e I r as an
oil. 20 Anal ysi gk %Fati‘%éfoa’%% %&%grgikl{ er r%%oq‘ q_};@éceﬁéﬁﬁ
C, 49.77; H, 6.27; Nerf7f4&tered and MgFhe sfher: N, 17. 30.

wt 0.358 g. Further purification by silica gel

chromatography was necessary to remove a trace of
15 impurity. A chloroform solution of the compound was
placed on a column, and the product was eluted with 50%
hexane/ethyl acetate. The eluent was concentrated, and
the gum was dissolved in 5 mlL: of warm ethexr. Pure
crystals separated on seeding; wt 0.256 g;
20 mp 169-170°C.
Mass spectrum (CI) 511 (M™).
Analysis calculated for CygHpCl,yN,03:
C, 61.06; H, 4.73; N, 10.96.
Found: ¢, 61.19; H, £.76; N, 10.86.
25 '
EXAMPLE 92

30 A volume of 5 mL of 2N sodium hydroxide was added
to a hot stirred solution of 0.170 g (0.33 mmol) of
4-{4-[6-(2,6-dichlorophenyl}-8-methyl-7-oxo0-7,8-
dihydro-pyrido[2,3-dlpyrimidin-2-ylamino] ~-phenyl]-
butyric acid, ethyl ester of Example 91. The solution

35 was maintained at reflux for 1 hour. Glacial acetic
acid (1 mL) was added, and the reaction solution was



EXAMPLE 95 25 4- Et hyl am no- 2- net hyl t hi o- 5- pyri m di nenet hanol

A sol ution of 4-ethylam no-2-nethylthio- 5- pyri m di necar boxyl at e
ethyl ester (8.93 g, 37.1 mmol) in 100 nL of tetrahydrofuran was
added dropwi se to a room tenperature suspension of |ithium alun num

hydri de 30 (o , 60.5 mMmol) in 100 nL of tetrahydr of urgipgsosiossio
After 10 m nutes 6frg%’eﬁgreactlon was carefully quenched lf/tmﬁ'z 4.5 nmL of

water, 4.5 nL of 15% NaCH, and 16 nlL of water, and the m xture was
stirred for 1.5 hours. The white precpp+tate was renoved by
filtration washing 35 with ethyl acetate. The filtrate was
concent r at ed evdporsten aodcd. 125 enlanmlatie: Hobent ESQmLad®El. The

WD 96/ 34867 added to precip tate a solid. ThBGhAERHé GrtilO
-94- SO|IdS Wer e collecte

4- et hyl ami no- 2- met h§HH %G 3R EPE; ﬁ%ﬂ%t%&f&s}‘%d( weﬁn’ﬁiﬁgzwafse{ﬁ &Y
Anal ysi s cal cul at edafbed Cwr 0. 36r g} N[ Hydﬂ:@si& did not go & <oam tlﬁn

S5 28 saayE e it A el i <

for P
To 4-ethyl ani no- 2- rrmm% anking, FﬁFﬁ?n’@}ﬁeﬁ rgyel &W’E‘ Jca%raqu’%z 4
nrol ) in 600 nL of ebbeied oFiuhras 28dsiethanol : chitamfares toorbtaing 285 mdy, 241

nmol ) over 3 minute . SU D was stirred at roomtenperature
for 2 hours, 8% g&g?] %%ilditln% in igj?ﬂc

§+of nmanganese oxi de was added.
15 Stirring wasMééﬁtﬁ’Pﬁfé%F‘F'br(cé)S“ﬁauf The nixture was t hen

filtered thraugh Cehhhﬁymmmwaﬂﬂ&dclﬂbnroi 49C1aN03: The filtrate was
concentrated in vacuo to glve

) 7Y% .85,
4- et hyl ami no- 2- net hyl t hi o- gfor ?yrlmdu' 1. mp 58-61[err]C. 20
Anal ysi s cal cul at edFpupag] &rr FPi 7?]‘N[ chr3dasN, 11.44. C, 48.71; H,
5.62; N, 21.30.

. EXAMPLE 93
15 - 8- 2= ~4- =
A mixture of 0.126 g (0.31 mmol) of 6-(2,6-

dichlorophenyl)-2-methanesulfonyl-8-ethyl-8H-
pyrido[2,3-d]pyrimidin-7-one, 0.25 mol hydrate, of’

20 Example 68 and 0.300 g (3.20 mmol) of 4-aminopyridine .-
was heated, with stirring, in a 150°C oil bath for
10 minutes. After 3 minutes, crystals had separated.
The mixture was cooled, and 1 mL of methanol'was added.
The solid was filtered, washed with 1 mL of methanol

25 and then ether; wt 0.100 g. The hydrochloride salt was
prepared as follows: The above crude base was
suspended in 2 mL of methanol. One mL of 2N
hydrochloric acid was added, and the mixture was warmed
to complete solution. Another 2 mL of 2N hydrochloric

30 acid was added. The crystals that separated on
inducement were filtered and ﬁashed successively with
1 mI, of 2N hydrochloric acid, 2 mL of ethyl acetate,
and then ether; wt 0.110 g. Recrystallization from
methanol/ether gave pure crystalline product;

35 wt 0.063 g; mp 325-330°C.
Mass spectrum (CI) 412 (M*).



Found: C, 48.62; H, 5.60; N, 21.28. EXAVMPLE
97 25 4- Et hyl am no- 2- net hanesul fi nyl - pyri m di ne-5-car boxylic

acid ethyl ester 'To a room tenperature sol ution of

4- et hyl am no 2- met hyl t hi o- 5- pyri m di necar boxyl ate ethyl ester

(2.011 g, 4“Qm$bi n 70 mL of chlorof ormwas added 30 :
()-trans-2- (pheny suﬂ onyl ) - 3- phenyl oxazi ri di ne (2.70 lac,'rmls&i!%szw
nmol ). The solution was stirred at room tenperature for 7 hours,
t hen concentrated i n vacuo. The resigge was purified by flash
chr omat ogr aphy eluting with a gradient of ethyl acetate to 3%
met hanol 35 inAmﬁIBAiaamaﬂauéatedpf@wiQ&bﬂﬁgwlzy599nea of WO
96/ 34867 3’ H, 3 59 N, 15C1US96/05819

- 95- 4- et hyl am no- % net anesul | g ne- 5- car boxylic

acid éthyl ester; E%P%QJS [e??j*? Ana ystg1 %1culated for
C[err]H[err]N[err]C{err]S C, 46.68; H 5.88; N, 16.33. 5
Found: C, 46g56; H, 5.68; N, 16.23. EXAMPLE 94 EXAMPLE
98 4 Ethylantno 2 -hen Iantno-- [l | ne- ' '

et hyl ester 10 v SO =i Lmaiearan ) ¥ nyl -
pyrim di ne-5- carbogghzl;gzngi,ethyl ester (166 ny, 0 65 nnnl) in 4 nL
of aniline was heated t:&, L Qi Eenb@Eature solftilinIUeCs-chligpsoduti on vas

cooled to room erature _an concentrate In vacuo Fl ash 15
chr omat ogr aphy elu???@?%ﬁﬂ#??? ?Yﬁé?éﬁeP%??ﬁk Loate sthyl esten e 158 ny
(87% of a woite soildodoo v o¥3.hY WBlyasn 150 mL [pfedenrahyaryfhten e red

product. added triethylamine (18.?%.’.\/,'3 L1'%39 %mol) followed by
9 mL of a 70% agueous solution of ethylamine. The

solution was stirred for 30 minutes, then concentrated
in vacuo and partitioned between chloroform and

15 saturated agqueous sodium bicarbonate. The organic
layer was dried over magnesium sulfate, filtered, and
concentrated to provide 9.32 g (90%) of 4-ethylamino-2-
methylthio-5-pyrimidinecarboxylate ethyl ester as an
oil.

20 Analysis calculated for CjgHi5N30;S:

C, 49.77; H, 6.27; N, 17.41.

Found: C, 49.77; H, 6.24; N, 17.30.

EXAMPLE 95
25 - -2- 10=5-

A solution of 4-ethylamino-2-methylthio-
5-pyrimidinecarboxylate ethyl ester (8.93 g, 37.1 mmol)
in 100 mL of tetrahydrofuran was added dropwise to a
_ room temperature suspension of lithium aluminum hydride

30 (2.30 g, 60.5 mmol) in 100 mL of tetrahydrofuran.
After 10 minutes, the reaction was carefully quenched
with 4.5 ml, of water, 4.5 mL of 15% NaOH, and 16 mL of
water, and the mixture was stirred for 1.5 hours. The
white precipitate was removed by filtration washing

35 with ethyl acetate. The filtrate was concentrated
in vacuo and 1:1 hexane:ethyl acetate was added. The



20 (4- Et hyl am no- 2- phenyl am no- pyri m di n-5-yl ) met hanol A

sol ution of 4-ethylam no-2-phenyl am no- pyri m di ne-5-carboxylic acid
et hyl ester (109 ny, 0.38 mmol) in 6 nL of tetrahydrofuran was added
dropwi se to a roomtenperature suspension of |ithium 25 al um num
hydride (35 nyg ) in5 nm of t et rahydr of ur an.

m nutes, an adgﬁgﬁ%ﬁg?ngo ny of Iithiunlaluninunlhydriﬁéﬁﬁgéma ded,
and stirring was continued for 30 m nutes. The reaction was

careful ly guenched with 120 [err]L of-gwater, 200 [err]L of 15% NaCH,
and 30 300 [err]L of water. After stirring for 1 hour, the white

preci pitate was renpokiddywérd icodliechedatdi giver@.l77 g (92%ptdf| acet ate.
The filtrate was CORCgphyfhfthd-3-haEHP1thio-5-pithidiBehttigndp] erial was

purified by flash chromat ography eluting wth ethyl acetate to
provi de 35 36 nBP(3%251/°F4- et hyl ami no- 2- phenyl ani no- pyri mi di n-
5-yl)nethanol ; np 1Edalyé{ercdlculated for ORI DEBC7

PCT/ US96/ 05814, 48.22; B, 6.58; N, 21.08% Anal ysi s
cal cul ated for C[err]H[err]cN[er.Fj%i PoTrmme C. 63.92; H 6.60; N
22.93. FoundFoundg3Ce7484{4 5 Bg.61§1:05,780.85. 5

EXAMPLE 100 4- Et hyl am no- 2- phenyl am no- pyri m di ne- 5- car bal dehyde
To a solution of (4-ethylam no-2-phenyl agAQiore o6

pyrimdin-5-yl)nmethanol (173 ng, 0.71 mmol) ©n 1? nL of chl orof orm
was added manganese&85#&-g¥Ly e : 2 AP plel=stirring at

r ?Om t emper altw e ) w J:a?-m-mﬁyl -fs: Jpyeimddihemerctiarrolpad
o] Celite, 9O W I fitt
concentrated in va2ﬁ§'%g 5fv%fig Qﬂ3(8§gkogpﬁb 8t il otBim vas added

4- et hyl ani no- 2- phenPRBERABSYVPXiAS]i (7d--6- Gar BAL qoFRA)e over 3 mipptes. The

155-157[err] C suspBiky6n Swas | stiilratead at oo et enjpdratijrty £6£] O hours,
C 64.45 H 5.82 |§1'1112§h:I'gddi.‘t::’t.cnal '::-'.0‘5”9 og’ mgéga’sﬁlésé*’oxqaglﬁagl’ a&&a&S
15 Stirring was continued for 4.5 hours. The mixture was

then filtered through celite washing with chloroform.
The filtrate was concentrated in vacuo to give 6.25 g
(97%) of 4-ethylamino-2-methylthio-5-formylpyrimidine;
mp 58-61°C.
20 Analysis calculated for CgH,,N30S:
C, 48.71; H, 5.62; N, 21.30.
Found: C, 48.62; H, 5.60; N, 21.28.

EXAMPLE 97

25 = ino=-2- - =5-

acid ethyl ester :

To a room temperature solution of 4-ethylamino-2-

methylthio-5-pyrimidinecarboxylate ethyl ester

{2.011 g, 8.34 mmol) in 70 mL of chloroform was added
30 {t)-trans-2-(phenylsulfonyl)-3-phenyloxaziridine

(2.70 g, 10.34 mmol). The solution was stirred at room

temperature for 7 hours, then concentrated in vacuo.

The residue was purified by flash chromatography

eluting with a gradient of ethyl acetate to 3% methanol
35 in ethyl acetate to provide 2.07 g (97%) of



20 EXAMPLE 101

(8- Ethyl -7-im no-6-thiophen-3-yl -7, 8-di hydr o-

pyrido[ 2, 3-d] pyri m di n-2-yl)-phenyl am ne To a suspensi on of NaH

(60%in mneral oil, 27 ng) in 5 nL of 2-ethoxyethanol was added 25

3-t hi ophene Lisile (168 ng, 1.36 mol). After WAy for 5

m nut es at ?@@Wg%erat ure, FeTisbedi

4- et hyl am no- 2- phenyl am no- pyri m di ne- 5- car bal dehyde (300 ny, 1.24

mmol ) was added, and the reaction heated -g95- at 120[err]C for 2 hours,

resulting in a dark brown 30 solution. Upon cooling, the solution was

poured into 4 - ethyRamitho c<h-restieee splEdnpl t py T ioni. diklee S-eswrbbkplic

precipitate was r, v | At ardopashed with . wat er. The
a1l S?Pg% %%/i%:f,atsutfh Bgopa

crude product was purl chromat ography, eluting with 5%
met hanol / net hyl ed@adysis caleylated fof) CaaBys¥3©aBvs net hanol / met hyl ene

chl ori de. Concentg,atd6a686f Hpr bds@t N, d®&.i38ns yi el ded 340 ng (78%
WO 96/ 34867 ] ) 68; N, 16.23, PCT/US96/05819

-97- > of Pg?ﬁylf?ﬁsﬁégé-gftﬁfophen-ékyl-7,8-dihydro-

pyrido[ 2, 3-d] pyri m di n-2-yl)-phenyl am ne; np 220-222[err]C. Mass
spectrum (Cl) 348 (Merr]). AnaEyaMpLE #dscul at ed for

4 C
imidi e« AL DOX VY ]

Cerr]Herr]Nerr, - - 29

Found: C, 64.42; "H, 4786, N _19. /8. '

102 8- Et hy8th¥ls8888Fani no- 6- t hi ophen-3-yl -8H 10

%ri dﬁ[ I2 ;1911 pyrim di &- Bol@€ion of 4-ethyl@mipoupemstibandaiiagl-rom
-et -/-1 M Nno-

6.t hi ophen- 3- yl - PREREASSSHSPTRBILLE B0, Py} ester (166 mg,

2-yl) - phenyl am nd® 65 Famtaginhe e te@nidige was heagsqd i d1PPE fPKe

product was purifiecibntesashTié soluttiborAL0g§HaDEY , t&l2ddmig Wi th 5%

nEthanO|/nEthy|E”E%mperatur%hggéié@icgéﬁéé%ﬁ%diByvégggPEtﬁfggﬂ/'m8thy|ene
i5

chl ori de;
chromatography eluting with 2:1 hexane:ethyl acetate

gave 158 mg (87%) of a white solid, which by NMR was
predominately the desired product.

EXAMPLE 99
20 ~Et -2- ino- in-5-
A solution of 4-ethylamino-2-phenylamino-.
pyrimidine-5-carboxylic acid ethyl ester (109 mg,
0.38 mmol) in 6 mL of tetrahydrofuran was added
dropwise to a room temperature suspension of lithium
25 aluminum hydride (35 mg, 0.92 mmol) in 5 mL, of
tetrahydrofuran. After 25 minutes, an additional 30 mg
of lithium aluminum hydride was added, and stirring was
continued for 30 minutes. The reaction was carefully
guenched with 120 plL of water, 200 pL of 15% NaOH, and
30 300 ulL: of water. After stirring for 1 hour, the white
precipitate was removed by filtration washing with
ethyl acetate. The filtrate was concentrated in vacuo,
and the crude material was purified by flash
chromatography eluting with ethyl acetate to provide
35 36 mg (39%) of (4-ethylamino-2-phenylamino-pyrimidin-
5-yl)ymethanol; mp 174-176°C.



np 223-225[err] C Mass spectrum (Cl) 349 (Merr]). Anal ysi s

calculated for Cerr]Herr]Nerr]CS: 20 C, 65.49; H 4.63; N
16. 08. Found: C, 65.33; H 4.49; N, 15.73.
EXAMPLE 103 (8-Ethyl -7-im no-6-thi ophen-2-yl-7.8-di hydro- 25
rido[2,3-d]p 2-yl)- phenyl am ne To a sus | NaH
F%O@blL n1nera¥§bg%gh9 7 nmg) in 5 nm of 2-ethoxyethano|B§@§b%@5§%
2-t hi opheneacetonitrile (168 ng, 1.36 nmol). After stirring for 5
mnutes at room tenperature, 30 -96-
4- et hyl am no- 2- phenyl am no- pyri m di ne- 5- car bal dehyde (300 ny, 1.24
mol ) was added, andnmhgsﬁeachlomlamadeﬁu-c13H15n30120[err]C for 2 hours,
resulting in a dark brown gt | gNgo HRPN £0a@l5 ng, the solution was
poured into wat er Whl ch preci pi tation. The resul ting 35
preci pitate was rendRdsy ¢/ I6t3r é’t”v H+ afid>hadire B2 wat er. The
crude product was purified by flash WO 96/34867

PCT/U896/05819

chr omat ogr aphy, el uting
foll owed by 10% net Hede 3 B2 :
product fractions vyiel ded'o?:3.0s6gu££&%of (4 ethgfl.amino 2-pheny1amino-

(8-ethyl -7-imno-6-t dr
pyrido[ 2, 3-d] pyrim &Jyﬂ@;‘%ﬂf g glf‘%trr}?ihlte}:}i 93730&920%%@ .1) in 15 R)Bs‘s>f
spectrum (Cl) 348 (\ghder °1'm was added yaangaggpe( Pl 0 mg,
Clerr]H err] Nlerr] S:6.89 mmol) Afték &l radingHat4r8cm tempdrature

Pound: C, 64.38; H,

EXAVPLE 104 BO%E%%"I&N% ﬁ Jpittrs s FopheRes. Fhyyn a pad of
pyrido[ 2, 3-d] pyri m cﬁeﬁ-iﬁeon«!’“hing with 0@@#&69% wa%h‘r:)r%b‘diﬂ@d:ef W&
(8 ethyl-7-imno- ltoncentrated in vacuo to give 170 mg (99%) of

6- thi ophen-2-yl -7, 8- f‘é@ﬁ?&%m&% Oggenyfgﬂﬁﬂg-g§%hﬂidine -5-carbaldehyde;
15 mp 155-157°C.
Analysis calculated for Cq3Hy,N,0:
C, 64.45; H, 5.82; N, 23.12.
Found: C, 64.31; H, 6.01; N, 22.98.

98-
100
Wi t h _5% rret hanol / ne%ﬁe _

chlorlde

20 EXAMPLE 101

To a suspension of NaH (60% in mineral oil,

27 mg) in 5 mL of 2-ethoxyethancl was added

25 3-thiopheneacetonitrile (168 mg, 1.36 mmol). After
.stirring for 5 minutes at room temperature,
4-ethylamino-2-phenylamino~-pyrimidine-5-carbaldehyde
(300 mg, 1.24 mmol) was added, and the reaction heated
at 120°Cc for 2 hours, resulting in a dark brown

30 solution. Upon cooling, the solution was poured into
water which caused prééipitation. The resulting
precipitate was removed by filtration and washed with
water. The crude product was purified by flash
chromatography, eluting with 5% methanol/methylene

35 chloride, followed by 10% methanol/methylene chloride.
Concentration of product fracticns yielded 340 mg (78%)



2-yl)-phenyl am ne foll owi ng the procedure of Exanmpl e 116. The

product was purified by flash chromat ography, eluting with 5%

met hanol / net hyl ene chl oride, followed by 10% net hanol / et hyl ene
chl oride; 20 np 223-225[err] C Mass spectrum (Cl) 349 (Merr]).
Anal ysis calgulated for Clerr]Herr]Nerr]CS: ;
4.63; N, 16. g@) }34 Found: C, 65.36; H 4.78; N, 15.72. 5 }9%5849
EXAMPLE 105 (6-(2-Bronp-6-chl orophenyl ) -8-et hyl -7-im no-7, 8-

di hydr o- pyrido[ 2, 3-d] pyri m di n-2-yl) - phenylgaui ne To a
suspensi on of NaH (60%| n mneral oil, 12 ng) 30 in 5 nL of

2- et hoxyet hanol vwef ggldathyd~7~8/bnb-6- thlophahlwmprzeayaanyam trile (286

ng, 1.24 nmol). ﬁﬁt ]
et iyl am no- 2 prEroI M SRR i %iogh iy gndhe’ " 50RAAI %8s
mol ) was added, Maeis tsreqtaast (6A)h348 etM at 130[err]C for 3 hours,
resulting in a dagﬁaiyémg1ca1cu1at§alg&fomagﬁ{yugsqool|ng a precipitate

formed which was c, gpgé/ 897 93, N, 20.16.

PCT/ US96/ 05819 *99- triturated
with 20 nL of watBpeundheCprééifti He &vBS; N, 19.78pnpved by filtration and
washed with ether to yield 178 ng of

(6-(2-brono-6-chl orophenyl) - 8- et hyl -

7, 8- di hydr o- pyr|d0[2 3 d] pyr| m di n- 2- y#&%ﬁ%ﬁ%ﬂ ne. 5

EXAVPLE 106 8-BLY 7] phenfle R am no- 8H

pyri dor[2, $of pm' ﬁﬂ‘%&ﬁfﬂwﬁ-‘"ﬁ‘”f“—uﬂ? 8- 10
rono- C Oor o en -/(-1M , O- .
di hydr o- pyri do[ 2, 3- d] p?ﬁ‘%/ 'H&%WésfoeBﬁ‘éﬁgl%Fﬁ%és‘ethyl‘(iéﬁl?@j was added

to 1 nL of acet|06ahhwphete-3md 7 ,8-dihpént ey rida (e, 3udlpyrisidimut es. The

reaction was %@uﬁ%&@%ﬁﬂi&@iﬁf il?élﬂxtddlﬂu':% g oi |l which was
heated at refl ux mn¥h

The reaction
was cool ed, and 35F*APPLY i%ﬁ %51’588&8 was P“{ﬁaﬁﬁ%é’ypf'éﬁfbl tation. The
preci pi t at d5vas rehnonaltdzg/raphy, eluting with 5% methanol/methylene

chloride, followed by 10% methanol/methylene chloride;
mp 223-225¢°C.
Mass spectrum (CI) 349 (M*).
Analysis calculated for C;gH;gN,0S:
20 C, 65.49; H, 4.63; N, 16.08.
Found: C, 65.33; H, 4.49; N, 15.73.

EXAMPLE 103

25 = 2= -

To a. suspension of NaH (60% in mineral oil, .
27 mg) in 5 mL of 2-ethoxyethanol was added
2-thiopheneacetonitrile (168 mg, 1.36 mmol). After
stirring for 5 minutes at room temperature,

30 4-ethylamino-2-phenylamino-pyrimidine-5-carbaldehyde
(300 mg, 1.24 mmol) was added, and the reaction heated
at 120°C for 2 hours, resulting in a dark brown
solution. Upon cooling, the solution was poured into
water which caused precipitation. The resulting

35 precipitate was removed by filtration and washed with
water. The crude product was purified by flash



filtration and washed with water. The resulting solid was dried to
give 130 ng of 6-(2-brono-6-chlorophenyl)-

8- et hyl - 2- phenyl am no- 8H pyri do[ 2, 3-d] pyri m di n-7-one; 20 np softens at
195[err]C and nelts at 210-214[err]C Mass spectrum (Cl) 457

(Merr]). Anal ysis calculated for CJerr]Herr]Nerr :

C, 51.24; HWI2HB6H “11. 38. Found: C, 50.58; H, 3. %?%%""?@’32 25
EXAMPLE 107 [ 2- Am no- 6- (2, 6-di chl orophenyl ) - 7- oxo- 7H pyri dor2 3-d] -
pyrimdin-8-yl]-acetic acid Toggr sol ution of

[ 2- am no- 6- ( 2, 6-di chl or ophenyl )- 3

7- 0x0- 7H- pyri do] Z;h&odhﬁysgi-ﬂiﬂdjrn—éi—tgﬂlhgaw&thcsaahethanol/meu:hyu.ehelt yl ester
(157 mg, 0,37 ok188) B[ Pied by H08 metnadolmdiinyTRHRY LEREERLOM I de

was added 2 nL o uoroacetic ac utlon was sélrre
room t enp&onegptrabion g Rroducke fraghiens rléi'teédielan 374cm8. ¢ The
resul tant oi | wasfPast-ethpher- heintedr thitbpyean2-yl-7,8-dihlydrode and bri ne.

The aqueous%I ayer, y%ﬁo‘f@sgeg]&fﬁidin -2- Yl)yg‘gl@{,fgl}%g] ; mp 204- 2ﬂ5°c

PCT/ US96/ 0

acetate, and theWaEPECFEWr(sC%rZ’éSCdPﬁbDned dried over magnesi um

B}JI fﬁt|e’ fil teregmaaryeis calcﬁmm\tfo&{e H?Z gsuo to give a gum"rg solid.
et hy et her was : precipitate was

coll ected. Hexane was acg’de 68 ? ?%'r%f atr:}' ‘once again the

resul tant preci pifcand:we & I3§at§d 479Q; N, 19.981i ds were conbi ned and

dried in vgguo at 80[err]C to give 71 mg (529% of

[ 2- ami no- 6- (2, 6-di chl or ophenyl ) - 7- oxo-

7H pyrido[ 2, 3-d] pyr| m di n- 8- yI] acetlc]gucﬁ! H‘at was 10 >97% pure by

HPLC, np 297- 300[%=& dec N1DQTH S&RCH SedT or

C[err]H[err]G[eré:iﬂ[ﬁL'ZLg:ﬁlﬁiﬂmidin;Z:nne C, 49.34; H 2.76; N, 15 34

Eggnd: C 46.01 H 2c77pot|\1]hd1t§asz 8prepa]:i:'5ed from (B-ethyl-7-imino- EXAMPLE
15 6-thiophen-2-yl-7,8-dihydro-pyrido[2,3-d)pyrimidin-

2-yl)-phenylamnine following the procedure of

Example 116. The product was purified by flash

chromatography, eluting with 5% methanol/methylene

chloride, followed by 10% methancl/methylene chloride;
20 mp 223-225°C.

Mass spectrum (CI) 349 (M+)

Analysis calculated for CqgH,gN40S:

Cc, 65.49; H, 4.63; N, 16.08.

Pound: C, 65.36; H, 4.78; N, 15.72.

25
EXAMPLE 105

To a suspension of NaH (60% in mineral oil, 12 mg)
30 in 5 mL of 2-ethoxyethanol was added 2-bromo-6-
chlorophenylacetonitrile (286 mg, 1.24 mmol). After
stirring for 5 minutes at room temperature,
4-~ethylamino-2-phenylamino-pyrimidine-5-carbaldehyde
(200 mg, 0.83 mmol) was added, and the reaction heated
35 at 130°C for 3 hours, resulting in a dark brown
solution. Upon cooling, a precipitate formed which was



2- Am no- 8- benzyl - 6- (2, 6-di chl orophenyl) 8H

pyrido[ 2, 3-d] pyri m di n-7-one To a suspension of NaH (60% i n
mneral oil, 34 np) in 6 mL of dinethylfornmam de was added

2- am no- 6- (2 6- 20 di chl orophenyl ) - pyri do[ 2, 3-d] pyri m di n- 7(8H) - one
(200 ng, O.65 mypekmaggrne m xture was heated to 50[err]C Pcflﬁs'?%
in a clear solution. Benzyl bromde (110 pL, 0.92 mmol )" Was a

and the solution was heated at 50[err]C for 5 mnutes, stirred at
roomtenperature for 25 2 hours, then powed onto 40 nL of ice water.
The resulting precipitate was renoved by filtration and

washed with water. Frdtugatedwttlp Zd mledfbyatbash The predipidakeogasphy,

eluting with ethyl &%&B@EE b9 PiOMAAS on and wiSiked O Ofn RIGCLo f188§0Nd

chromat ogr aphy el uti te foll ovved by drying in vacuo
gave 110 ny (J% 9o?f Z&rﬁ%g”é’\{"t?e }‘iﬁr‘? phenyl) -8-€thyl=7-1mino-
di chl or ophenyl ) - 8H ﬁy|8|-dé{lﬁdﬁott}mddﬁmlmﬂpymmidm 2-ylnpphay2adjieer ] C.

Anal ysi.s cal cy ated for C[err]H[err]CI[err]N[err]O 35 C, 60.47,
H, 3.55; N, 14.10. Found: C, 60.55; 3.69; N, 13.93. WO
06/ 34867 BXaupte b@'ﬁr/ US96/ 05819

-101- 3 2-1 KoM K-8 086 o

2- Ami no- 8- ( 3- br onob 5 1) - 8H-

rido[2, 3-d rim |n7 suspensi on .of NaH 60%|n
Ironyniaral[ oi | ]g)é ny) ‘8 (- Bromo & %WPHPFF&&%%W 'éa'ae(e ~7,8-

2- ami no- 6- (2,1 dihYdroP@mrm)&-)dr]wmﬂmﬂinez@thﬁr@llﬂmih&l-b one
(200 ng, 0.65 mmol) (155hﬁg5“¥éé”a?dd@3 tb,egtﬁﬂ 8k §9%1?{é ]aqihydrid]e LR& 20

mnutes resulting ig _a,clear solution

removed, and 3- br onBEBNEY AB BT HE fPr 5 minupges '@‘%G’%’-}’W@-Sadded
After 10 minutes, tkeooled andresenddnbratied wesulbtbngai ah @ifowhichiwad ice

ter. Th f t
washed with i or rf&%ﬁ”.ﬂt Wﬁiﬂu?ﬁ@eﬁﬁsmﬂeﬁsﬁ*’ R4 'eole, 18] *"QFu@QQ
1 he

eluting wth ﬁerﬁ?ﬁ'ﬁmé 8 19eeleg, a“dt ?n%rf”dr‘?fed’ﬁtﬁrvxéﬁoagée
provi de 178 ny (58%caufing precipitation. The precipitate was removed by

filtration and washed with water. The resulting solid

was dried to give 130 mg of 6-(2-bromo-6-chlorophenyl)-

8-ethyl -2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one;
20 mp softens at 195°C and melts at 210-2l14°cC.

Mass spectrum (CI) 457 (M+). |

Analysis calculated for CpqHq gN4OBXCl-HCL:

C, 51.24; H, 3.48; N, 11.38.

Found: C, 50.58; H, 3.51; N, 11.32.

25

EXAMPLE 107

To a solution of [2-amino-6-(2,6-dichlorophenyl)-
30 7-oxo-7H-pyrido[2,3-d]lpyrimidin-8-yl]-acetic acid
tert-butyl ester (157 mg, 0.37 mmol) from Example 36 in
4 mL of methylene chloride was added 2 mL of
trifluoroacetic acid. The solution was stirred at room
temperature for 5 hours, then concentrated in vacuo.
35 The resultant oil was partitioned between methylene
chloride and brine. The aqueous layer was washed with



2- am no- 8- ( 3- bronobenzyl ) - 6- (2, 6-di chl orophenyl) -

8H pyrido[ 2, 3-d] pyri mdin-7-one; np softens at 195[err]C, nelts at

215[err] C Anal ysis calculated for (Jerr]Herr]Brd[err]Nerr]O 20

CE:XAﬁ/gLéSIIE 2.75; N, %1 77. Found: C, 50.82; H 2.91; N, 11.63.
Ami no- 6- (2, 6-di chl or ophenyl ) - 7- 0x0- 7 hscpfds

pyrido[ 2, 3-d] pVP’ﬁ?é‘i 8-yl -net hyl ] - benzoic a(F:)i d % nmet hyl estgfan;s819

To a suspension of NaH (60%in mneral oil, 36 ny) in 7 nmL of

di et hyl f or mam de was added 2-am no-6-(2, 6--100-

di chl orophenyl ) - pyrido[ 2, 3-d] pyri m di n-7(8H) - one 30 (195 ny, 64

mol ). The ni xtur eeﬂnf]_ hemitateat adl] the |drganic layer§Ojere) cpml@icnezb

mnutes. {ggg' trr:g“g gbé‘d%‘f% magndbi - sulfate, Milkered; (Br@MOMEL hy!)
heat ed at 40[errj C pgncentrategbp.@r ?’?S“?OF° %1% o (GYTTY, ﬁgﬁgéo n%{]gé‘ :‘) eS\gas

m. of ice 35 Wakeher wa ddded,t and pheciesulitantwpsecipbbatie jyas

filtration an vvashed t e I /
PCT/ US96/ 0581 dyYhifa Bt 6f oy heyi8! L4ad@Sto the1 5211t¥9t85 %@%cﬁ o

by flash chronat ogr aghjn theyerpliant grecipitatg Jfs feLILCEed- heldfie: et hyl
acetate to 1:2 hexaaelms were aidawinaaehaaedriémmdmmm atvBERO t® PV de

5y [ TR et o

contai ning .16 equi V&I‘BMF%GQEZ lpyxdmdidin- B‘Yll'ac‘?ﬁ}"Z?&?iSBﬂe‘@Fr‘]”t‘f

é[nglr ¥]sh[sef?i 3& at ied >og% phee rbymsnd;Cmperoy N0 rd Glemr] 16
err
Found: C, 57.87; H, Batysig °ill°%“f‘t%d Tor72y Hy (Lo 1199 10 EXANVPLE

111 2- Ami no 8- (2, 6- dl.cHPoPébeRzy? )78 5N, 15-84di chl ogr ophenyl ) -
Found: C, 46.01; H, 2.77; N, 13.28.

15 EXAMPLE 108

To a suspension of NaB (60% in mineral oil, 34 mg)

in 6 mD of dimethylformamide was added 2-amino-6-(2,6-

20 dichlorophenyl)-pyrido[2,3rd]pyiimidin-7(BH)-one'
(200 mg, 0.65 mmol). The mixture was heated to 50°C
resulting in a clear solution. Benzyl bromide (110 pnL,
0.92 mmol) was added, and the solution was heated at
50°C for 5 minutes, stirred at room temperature for

25 2 hours, then poured onto 40 mL of ice water. The
resulting precipitate was removed'by filtration and
washed with water. The solid was purified by flash
chromatography, eluting with ethyl acetate to provide
181 mg of product. A second chromatography eluting

30 with ethyl acetate followed by drying in vacuo gave
110 mg (43%) of 2-amino-8-benzyl-6-(2,6-
dichlorophenyl)-8H-pyrido[2,3-d]lpyrimidin-7-one;
mp 220-222°C.
Analysis calculated for CygH,,C1l,N,0:

35 c, 60.47; H, 3.55; N, 14.10.
Found: C, 60.55; H, 3.69; N, 13.93.



8H pyrido[ 2, 3-d] pyri m di n-7-one 15 To a suspension of NaH (60%in

mneral oil, 36 ny) in 8 nL of dinethylformam de was added

2-am no-6- (2, 6- di chl orophenyl ) - pyri do[ 2, 3-d] pyri m di n-7(8H) - one
(208 ng, 0.68 mmol ). The m xture was heated at 70[err]C for 10
m nutes and t O[err]C for 30 mnutes, 20 resul ti

sol ution. W‘E{'oﬁn 2, 6- di chl orotol uene (215 ny, W@nﬁbf
added, and the reaction m xture was heated at 50[err]C for 25

m nut es, t hen poured onto ice water.qphhe resulting precipitate
was renoved by filtration and washed with water. The 25 solid was

purified by flash chronat ography el ut i EXpMPLE 109with 1: 1 hexane: et hyl
acetate then dried,y] ) ] ) 0 .
2-am no-8-(2, 6- dlm%@
6- (2,6- di chl or opheP¥EHAcg HLE
274-276[err]C. 30 Mbalaysuspeabmﬁaaéedvémr(sﬁ[%eah] i:di.ﬂéf&ﬁciﬂrr]ﬁ[ fgn] O
C, 51.53; H £2.59;; N, 4.

5 1dVs I ¥ aimethy1 FOHRM: de ‘ﬂp%if@g%%@%ﬁ“ &led

WO 96/ 34867
-103- dichlorophenyl) -pyride{d &4 Hlpyrimidin-7(8H) -one

2- Ami no- 6- (2, 6- di c(2a0 amiemyiep- fimbdl) et tiox wiiadtaitle) wlk heated at 50°C
pyrl do[ 2, 3-d] pyrl 'Tﬁtgi' ?07 nﬂ.'ﬁ%teg ﬁfsq'tjdng‘re]?h%l ?i%g?r@ Qﬂtfcf:n Nagt‘h&GO% al

m neral oil
! eating ERSASpHERyFIDRYRd-I oA 3-BFBRCPSRETh tRaRicone

2amn06(2 6-

(208I my, O. @8 mTFI 024d'h|ﬁ. JTIOX 196! AmBBS Waat Lihert, 5Q£fe.éi-]£o m:\.m:.jteé orthh[ hou]r
resulting in a cle ti Q e oride (130 [err]lL,
0.95 nmmol ) was add%éaa,é%t?% mq%ﬁaetﬁ %o'k\fl%n%x t %eate

50[err] C for TharegHklay, PFﬁEﬁPb%ﬁ'ﬁ%d"%trGWédv\hY ef.!-lwlr%@m ng

prfapijpi tate wfafs. rdeﬁwmh th Wateki. onmadsdmleﬁsw@hhified byvﬂﬁh The
hexane: et hyl acet sfaroivbablys "BLBRLAN Vatn 32 peSapsi Pt PRty 1y o
2-ami no- 6- (#56- .then axisd dRoFRENg| Fo PXANRie ﬁdﬁyyanﬁa’,na#
pyrido[ 2, 3-d] pyri n2 elsitino-B¥q;3 ~BRorBBer 2Pl pr6 (@, 6 -dichlorophenyl) -

8H-pyrido({2,3-d]lpyrimidin-7-one; mp softens at 195°C,

melts at 215°C.

Analysis calculated for CyH, 3BrCl,N,0:

20 C, 50.45; B, 2.75; N, 11.77.
Found: C, 50.82; H, 2.91; N, 11.63.

EXAMPLE 110

25 - -8-yl- -

To a suspension of NaH (60% in mineral oil, 36 mg)
in 7 mL of dimethylformamide was added 2-amino-6-(2,6-
dichlorophenyl)-pyrido([2,3-d]lpyrimidin-7({8H)-one

30 (195 mg, 0.64 mmol). The mixture was heated at 40°C to
50°C for 20 minutes, resulting in a clear solution.
Methyl 4-({bromomethyl) benzoate (206 mg, 0.90 mmol) was
added, and the reaction mixture was heated at 40°C to
50°C for 15 minutes, then poured onto 30 mL of ice

35 water. The resulting precipitate was removed by
filtration and washed with water. The solid was



Anal ysis calculated for (Jerr]Herr]C[err]Nerr]Jerr]: C,
59.03; H 3.77; N, 13.11. 20 ~ Found: C, 59.39; H 3.92; N, 12.88.
EXAMPLE 113 2- Am no- 6- (2, 6-di chl orophenyl ) - 8- pyri di n-4-yl net hyl -
pyrido[ 2, 3-d] pyri m di n-7-one 25 - To a suspension of NaH (60%in

m neral oil, in 6 nL of dirrethylforrrarndewa
2-anino-6-2,gaﬂwggk” di chl or ophenyl) - pyri do[ 2, 3- d]pyr|n1d|nagﬂ§@$ﬂ%%e
(200 ng, 0.65 nmol) and the m xture heated to 70[err]C. In a second
flask containing triethyl amne (220 [errlig2-30 1.59 nmmol ) in 4 nL of
di et hyl f or ram de was added 4-pi colyl chloride hydrochl oride (137
mg, 0.84 mmol). purifiddilyy ddalkhr eHrohatograpkys eddedngyowitie above

oor o[ 2, 3. ) pyr | FFeREed gy Tiachbxfhe AORT AckebOrd! $12 RARIRY ) -
70[err] C, then co®teyl taretada .t Ehper dried in Mieuo to prayide P49 Sdur ed

into 20 nL of i ceavwpsedminsi®-{(2¢ 6-dichloropiediA/)3486%o-7H-
PCT/ US96/ 05819

-8- -.304- r i ng
breci pi tate s rBYEVEHy? FIROEAmLgtn 8 yinethyyy - bllgoto aota ity
solid was washed ﬁﬁtﬁr 1@}étainin9rreﬁﬁaﬁ§lli‘i¢l%1ﬂwI°fa@§bxieat1%t$#%w de 96 my

of crude pragusts-Fdped.iltrate mas concentrated to provide an 5
addi tional 77 ny u r.oduc An al e was
obt ai ned by puri fnafy %ﬁ b'%%ﬁuéle%ed lﬁ%@t?&“gr"é hy® égggﬂhg with a
gradi ent of ethyl Cach?a?®; t®Hy 13}%8neﬁhaﬂ|bl-93n ethyl acetate to
provide 10  2- eBin@: 6c( 25: 87 ch orOPMGNN,) 18- @[ i di n-4-yl met hyl - 10
8H pyrido[ 2, 3-d] pyri m di n-7-one; np .268-270[ err].C dec. Anal ysi s
calculated for (Jerr]Herr]C[err]Nerr]QO C, 57.30; H, 3.29;
N, 17.59. Found: C, 57.62; H 3EERMPRE XMIA 31. 15
EXAMPLE 114 - -8- - -G~ -3j -

15 To a suspension of NaH (60% in mineral oil, 36 mqg)

in 8 mL of dimethylformamide was added 2-amino-6-(2,6-
dichiorophenyl)-pyrido[2,3-d]pyrimidin-7(8H)-one

(208 mg, 0.68 mmol). The mixture was heated at 70°C
for 10 minutes and then at 50°C for 30 minutes,

20 resulting in a clear solution. «-Bromo-2,6-
dichlorotoluene {215 mg, 0.90 mmol) was added, and the
reaction mixture was heated at 50°C for 25 minutes,
then poured onto ice water. The resulting precipitate
was removed by filtration and washed with water. The

25 solid was purified by flash chromatography, eluting
with 1:1 hexane:ethyl acetate then dried in vacuc to
provide 112 mg (35%) of 2-amino-8-(2,6-dichlorcbenzyl) -
6-(2,6-dichlorophenyl)-8H-pyridol[2,3-dlpyrimidin-7-one;
mp 274-276°C.

30 aAnalysis calculated for CpoH;9Cl,N,0:

c, 51.53; H, 2.59; N, 12.02.
Found: C, 51.92; H, 2.68; N, 11.84.



2- Am no- 6- (2, 6-di chl or ophenyl ) - 8- ( 3- phenyl propyl ) - 8H

pyrido[ 2, 3-d] pyri mdin-7-one To a suspension of NaH (60% i n
mneral oil, 58 np) in 10 nL of dinmethylformam de was added

2-am no-6-(2,6- 20 di chl orophenyl ) - pyrido[ 2, 3-d] pyri m di n-7(8H) -one
(320 ng, 1.04 gups Jhe mxture was heated to 60[err]C PCh/BSIélokd199 i N
a clear solution.”I-Chl oro- 3- phenyl propane (260 [err]L, 1.81 mmol)
was added, and the reaction m xture was heated at 60[err]C for 35

m nutes, 25 t hen poured onto ice water.-1d%e resulting gumy solid

was di ssolved in ethyl acetate, washed with water, and dried over

magnesi um sul fate. Filtration, follomed BYAMPLE 11%oncentrat|on in vacuo,
gave an oil that was 1 fie 3

1: 3 hexane: ethyl 30 de 4% o o pouct
Recrystallization f % e foll oned by drying

in vacuo provi ded 253 nyT¢5¥%usdension of NaH (60% in mineral oil, 38 mg)

2-am no- 6- (2, & di chlgr gphenys )dﬁnét%yﬂlfGBiﬁLﬂi&QWzas added 2-amino-6-(2,6
8H pyrido[ 2, 3- d] pyri_m di n-7-one; ?_21 J[g geéf WO 96/ 34867
PCT/ US96/ 05819 alchlorophenyl) pyrido yrimigin-7(8H)-OBR, | ysi s

cal cul ated for C ergpbBeng] @ ][68 mndlgr.r ] Che mixture was he@te@2at350%¢ 4. 27;
N, 13.17. Fo 3

EXAVPLE 115 ;gglz%ch?@% %Brﬁsr'nl;l’té% hgﬁ F 9’%‘ |55h°ld’ro pyrl do[ 2, 3 )é
pyrimdin-2-yl)-2-p éH?Fhﬁ*YkPnzYl °h1°rideTéléb 53#”8# NHFF(%@@ n
mneral oil, 1 ny) and thelﬁeécﬁmorofmi%tetrbowastmciwas satdedor

phenyl acetonitrile %g - nué&go L] ]phmrgﬁsﬁnggoua mﬁ[etxer %U reRg1E g 5

m nut es at room er at ure, am no- | am no-
pyri ni di ne- 5- car bal Qé'ﬁ?élei PR AP TFPYSAnbY) f%\bgratmn ané’da'é&hegn?ﬂff]he
reaction heated at QQtegl] Crh®rsaid aiass purified besfldsh@hiromatdgraphy o\Wwn

solution. This was %&gk$ﬁthigﬁn* 1 HE%QQEtQﬂ§§§a£éE€%EE“jEﬂ%&nggggﬁed into

20 nL of water. preci e Was_renove I'ltration
and wakhed witbhvagerto W‘f"é’sﬁ 308 \ﬂ/ﬁ?*éir?‘éonarﬁj'aﬁl}PPﬁ ed +6
dichlorophenyl)-8- (4-methoxybenzyl) 8H-

pyrido[2,3-dlpyrimidin-7-one; mp 208-209°C.
Analysis calculated for Co1H;gClyN405:
c, 59.03; H, 3.77; N, 13.11.
20 Found: ¢, 59.39; H, 3.92; N, 12.88.

EXAMPLE 113

25 To a suspension of NaH (60% in mineral oil, 32 mg)
in 6 mL of dimethylformamide was added 2-amino-6-(2,6-
dichlorophenyl)-pyrido[2,3-dlpyrimidin-7(8H)-one
(200 mg, 0.65 mmol) and the mixture heated to 70°C. 1In
a second flask containing triethyl amine (220 uL,

30 1.59 mmol) in 4 mL of dimethylformamide was added
4-picolyl chloride hydrochloride (137 mg, 0.84 mmol).
This dark red mixture was added to the above solution
of the sodium salt of 2-amino-6-(2,6-dichlorophenyl)-

) pyrido[2,3-dlpyrimidin-7(8H)-one. The mixture was

35 heated to 70°C, then cooled to room temperature. The

mixture was poured into 20 mL of ice water, and the



by flash chromat ography, eluting with 3% met hanol / net hyl ene chl ori de
to provide 145 ng (51% of 20
(8-ethyl-7-imno-6-phenyl -7, 8-di hydropyrido[ 2, 3-d] -

pyri m di n-2-yl)-2-phenyl am ne; np 196-197[err]C. Mass spectrum (Cl)
342 (Merr]). nal ysis cal cul ated for C[err]H[err]N[er 19

C, 73.88 H 5 8f“3ﬁ‘ﬁ20 51. 25 Found: C, 73.22; H, l{dﬁws%"sg
EXAMPLE 116 8- Et hyl - 6- phenyl - 2- phenyl am no- 8H pyri do[2 3-d] -

pyrim di n-7-one 30 (8-Ethyl-7-im rgos-phenyl -7, 8-di hydr o-

pyrido[ 2, 3-d] pyri m di n-2-yl)-2-phenyl am ne (150 ng) was added to 2

mL of acetic anhyduwedalahdghpa¢eipidtatecidagx removed Ypriidtrasdbssandhe

reaction was cool e@zﬁ%ﬂ@d wiﬁh w&@é&cenfl‘i@segoli&%é I%uea %&tﬁ' ho%l ch was
heat ed at 35

reacti on was cool e&‘etﬁﬁB%Oiﬂte‘b‘fn;avvﬁcﬁga\Tv&stﬁdaﬁﬁ"&e J]élmg e) §€P§ﬁ867

PCT/ US96/ 05819 product. ' The filtrate was concenfifited to providei ay
precipltations The JyA¢iBLAI! §7 WAF I TR By.‘oau _4d i ognd vashed

wth water. e resulting sol vac umoven at

45[err] C for 2 houri@mpde was °BF%'VP‘H% bFZ?“ﬁﬁfE'Si%mbfby
8- et hyl - 6- phenyl - 2giremgtagraphy 5 elutilig pnithda| gr&didnty rafimedhyl?7- one; np
197-200[err] C dec. % tewﬁﬁsléquwo( Cli)n Ryt Misétde to pé:oveaal ysi s

cal cul ated for C[er
5.17: N, 15.53; r°eh39§1309 prrifipr4ylmes] Xi't a,

5.21. 10 10 8H- pyrido[2 3-d]pyrintPéilPlEohéy mp 268-270°C dec.

(6-(3,5-Di et hyl ph e =41 £ 10~ .
pyri do[ 2, 3-d] pyri ni )yfﬁs EQ%Eu%aﬁetf C%-9H13CI2N5° To a suspension of
NaH (60% i n m ner al 0| I 1‘6' 393 ’ 3r?\95 ¥a_ b#-30--et hoxyet hanol was added

3, 5-di net hyl - Foxﬁi&nyd:ac&!z @%;t |H,| 8.67260 017 8187 nmmol ). After stirring

15 EXAMPLE 114

To a suspension of NaH (60% in mineral oil, 58 mg)
in 10 nmL of dimethylformamide was added 2-amino-6-(2,6-"

20 dichlorophenyl)-pyrido[2,3~-d]pyrimidin-7(8H}-one
{320 mg, 1.04 mmol). The mixture was heated to 60°C
resulting in a clea; solution. 1-Chloro-3-
phenylpropane (260 ul, 1.81 mmol) was added, and the
reaction mixture was heated at 60°C for 35 minutes,

25 then poured onto ice water. The resulting gummy solid
was dissolved in ethyl acetate, washed with water, and
dried over magnesium sulfate. Filtration, followed by
concentration in vacuo, gave an oll that was purified
by flash chromatography, eluting with 1:3 hexane:ethyl

30 acetate to provide 345 mg of crude product.
Recrystallization from ethyl acetate and hexane
followed by drying in vacuo provided 253 mg (57%) of
2-amino~6-(2,6-dichlorophenyl)-8-(3-phenylpropyl)-
‘8H-pyrido[2,3-d]pyrimidin-7-one; mp 161-163°C.



for 5 mnutes at roomterrperatﬁre, 4- et hyl am no- 2-

phenyl am no- pyri m di ne- 5- car boxal dehyde (200 ng, 0.83 mmol ) was
added and the reaction heated at 115[err]C 20 for 2 hours, resulting in
a dark brown solution. Upon : cooling, the solution solidified and
was trituratedyoegmagezW th 30 nL of water. The resulting precp@iied

renoved by filtration and washed with di ethyl ether. The residue was

dried to provide 232 ng (76% of 25
(6- (3, 5-di nmet hyl phenyl ) -8-ethyl -7-i m no- 7, 8&xbsydr o- '
pyrido[ 2, 3-d] pyri m di n-2-yl)-2-phenyl am ne; np 243-244[err]C.

Anal ysi s cal cul at echiakysdisecalopdated £0x |CyoH) gCLoN,0: C, 74.77;, H,
6.27: N, 18.95. 30 Foupgl: 645,17:3 8844 .7 ; 6w 3013 N7 18. 72.

EXAMPLE 118 _ €‘?‘$'Pd7' ﬁ)er%haﬂ pq_FnyI %7 ﬁt hﬂ fs phenyl am no- 8H

pyrido[ 2, 3-d] pyrim
(6- (3, 5-Di net hyl phenyl) - 8-et hyl - 7-i m no-7, 8-

di hydr o- pyri dg[ 2,3-d] pyrimdin-2-yl)-2- pgmﬁnﬂ% WO 96/ 34867
PCT/ US96/ 0581 i 7 . 150 ng)
was added to 1 ni offddlcladminpriceherpl-7.8-dijgdrogpyride -2
m nutes. The reacti centrated resulting in an
oi | which was heag$e 8 Wk a’l!p 4Of GNiﬁg { 081110 grigyyt es.
5 The reaction was gfoolqe%hsg hg%n h? {gﬂr \%/gs % causi ng

precipitation. The #etimh ok 2 \ﬁ%m?‘@m%‘émoy"as added; phepgiacptomid-nidened

with water. IBe res¢l00ng.,s@.8d mmol). VEStel istdrmng ferulnmimerestat

45[err] C for 2 hour§?§19 temﬂ? atr&%gw #Cedddr 41 i3 onhy1amine-

6- (3, 5-di net hyl phen
2- phenyl ani no- 8H- pyPY’EPdF’zdiTed]spWirhﬁaﬁﬁth%n%zoo mg, 0.3 swoly Mg ] C.
Mass spectrum (Cl) &dded Mamd jthe reactioW\gatssd aralsogdcafed 2o6rhours,

ClerrlHerr]Nerr] X b 5o
Found: C, 67. 58 Hc?f-'%%lgti% ifB ga.r r&wn Sdofitbidd. SrhPs dhe lobdhea o
room temperature and then poured into 20 mL of water.

The resulting precipitate was removed .by filtration and
washed with water. The residue was dried and purified
by flash chromatography, eluting with 3%
methanol/methylene chloride to provide 145 mg (51%) of
20 (8-ethyl-7-imino-6-phenyl-7,8-dihydropyrido[2,3-4]-
pyrimidin-2-yl)-2-phenylamine; mp 196-197°C.
Mass spectrum (CI) 342 (M+).
Analysis calculated for C,1HqgNg:
C, 73.88; H, 5.61; N, 20.51.
25 Found: ¢, 73.22; H, 5.59; N, 20.29.

EXAMPLE 116

30 (8-Ethyl-7-imino~6~phenyl~7, 8-dihydro-
pyrido{2,3-d]lpyrimidin-2-yl)-2-phenylamine (150 mg) was
added to 2 ml: of acetic anhydride and heated at reflux
for 2 minutes. The reaction was cooled and
concentrated, resulting in an oil which was heated at

35 reflux with 10 mIL of 6N HCl for 10 minutes. The
reaction was cooled, and 20 mL of water was added



EXAMPLE 119 (8-Ethyl -7-imno-6-pyridin-4-yl-7,8-di hydro-

pyrido[ 2, 3-d] pyrimdin-2-yl)-2-phenyl am ne 20 Prepared in 80%
yield fron14-pyridy|acetonitriIe and :

4- et hyl ami no- 2- phenyl am no- pyri m di ne- 5- car bal dehyde foll ow ng the
procedure of 115. 25
8-Ethy|-2-phgﬁégéﬁvﬁo 6- pyridi n-4-yl -8H pyrido[ 2, 3-d] - ﬁéﬁNEEEM&%p
pyrim di n-7-one Prepared in 60%vyield from (8-ethyl-7-imno-6-
pyri di n-4-yl -7, 8-di hydro-pyrido[ 2, 3-d] pyrdxgedi n- 2-yl ) - 2- phenyl am ne
foll ow ng the procedure of Exanple 116; 30 np softens at 230[err]C

Mass spectrum ( Cl ¢adslihd Mrewipitation. Thealpreicipithteledsdemmved by

Gerr]Herr] N[e”{fié}q;: g with vates? Ihelrdsulding!$oiia
Found: C, 63.92 5N e B o 3e” 0 86/ 34867 ng'
PCT/ US96/ 05819  Wwas dried in a vacuum oven at 45°C feg ours to

EXAMPLE 121 pré@ide 22 hgi (BL®) Gof dptetiylles- ahyhyr 3-phengdagino-
pyrido[ 2, 3-d] pyri R - - i on of NaH
ﬁ%%%i?d&’ 2, E‘fﬁﬁ'ﬁﬂl&f&_ 7- one; mﬁoxye Do FeLS REY,

(60%in n1nera| o] t hanol was added
2- napht hyl - M%%%t%ﬂﬁ‘itﬁ%(f’ﬂﬁﬁﬁ G )36 rrrml ). After stirring for
5 m nutes at roomﬁﬂmsitdm;xldteahﬁénm 0-0.5 HC1:

and the reaction heated at' our’, result| ng in a dark
brown sol ution. and : g3 -Ofeé §0I E@r%v Vs fodted into 30 nL of
wat er 10 which caused precipitation. The resulting precipitate

was renoved by filtration and washed “hﬁ{hﬁf§‘¥17'The crude product

was purified by flash chromat ograghy, .

phenyl am no- pyri m di ne-5 ﬁ?aiiqétd%kgg ngls ?? cil 44 ggnol ) was added

To a suspension of NaH (60% in mineral oil, 16 mg)
15 in 5 mL of 2-ethoxyethanol was added 3,5-dimethyl-
phenylacetonitrile (126 mg, 0.87 mmol). Aafter stirring
for 5 minutes at room temperature, 4-ethylaminc-2-
phenylamino-pyrimidine-~5-carboxaldehyde (200 mg,
0.83 mmol) was added and the reaction heated at 115°C
20 for 2 hours, resulting in a dark brown solution. Upon
cooling,. the solutioh solidified and was triturated
with 30 mlL of water. The resulting precipitate was
removed by filtration and washed with diethyl ether.
The residue was dried to provide 232 mg (76%) of
25 (6-(3,5~dimethylphenyl)-8-ethyl-7-imino-7,8-dihydro-
pyridol2,3-dlpyrimidin-2-yl)-2-phenylamine;
mp 243-244°C.
Analysis calculated for Cy3Hp3Ng:
c, 74.77; B, 6.27; N, 18.95.
30 Found: C, 73.84; H, 6.30; N, 18.72.

EXAMPLE 118

35 (6-(3,5-Dimethylphenyl)-8-ethyl-7-imino-7,8-
dihydro-pyrido[2,3-dlpyrimidin-2-yl)-2-phenylamine



15 eluting with 5% net hanol / net hyl ene chl oride, followed by 10%
nmet hanol / net hyl ene chl ori de. Concentration of product fractions

yi el ded 400 ng (82% of yellow solid,

(8-ethyl -7-im no-6-napht hal en-2-yl -7, 8-di hydro-

pyrido[ 2, 3-d] p%%@ 2-yl') -phenyl am ne; np 236-242[err] C. 2@crrpsddissio

spectrum (Cl) rr]). Anal ysi s cal cul ated for
Cerr]Herr]Nerr]: C, 76.70; H5.41; N, 17.89. Found:
C, 75.58; H5.49; N, 17.58. 25 -107- EXAMPLE 122

8- Et hyl - 6- napht hal en- 2-yl - 2- phenyl am no- 8H
pyrido[ 2, 3-d] pyri i ¢i.B6 'm@newas added to 1 mL of acetic anhydride and

(8-Ethyl-7-imno-6- glén-p§£'a+€r}%f n;ﬁ £od 9 ?Xﬂﬁe ~ The reaction wa

pyrido[ 2, 3-d] pyrim am ne r@ﬁ ﬂ to 1 nmL
of acetic anhydri decaﬁéleﬁe%&%cf’%c endppled resulting 12" rﬁ“n&l"&sw Y&%ction
was cool ed and heatedcebtrefiagk withulldi ny of 6 KOl fior A0 mésubesit ed at

reflux with 1q nm. of, 6 S. K ol ed,
and 40 nL of \%/at er \t‘/l\%sl\%g%%%{%g v;a% rgorg) J?E%? Il|'It'at | gﬁ'%yTﬁgSV\@adégl tate
was rempved by causfmsrawmiéwd:%heghm Pﬁeﬁ?\?&’éateﬂ‘?@sr é'?t“} ‘ﬁgg%ol i d

WO 96/ 34867 g fi(Jj.tra.t:Lon and washed with water. PEHdF@E001E80§ solid
-109- was dried i,n,a,V r

6- napht hal en- 2-yl - 2-°p en;lf 3‘}” %S%BR é o\f?SB Qé o f‘é{“ﬂ hourgl . np
254- 256[ err] C. pmé@esb@%tman«‘-{) ) o598~ (R rqi}l}eﬂtylp eRrY&I)ygl §thY1

cal cul at ed fqoqera]-ghehyl&gﬁé-]ﬁ-lﬂ@;mo[z ,3-dlpyrimidin-70che; H 4.94; N,

13. 06. Found g ﬁ%o , 4.97;, N, 12.83.
EXAVPLE 123 10 8- BPBR&AYT 4  yI - 8- et hyl - 7-i i no- 7, 8- di hydr o-
pyrido[ 2, 3-d] pyri mi mszsyﬁytpﬁmnwmﬂé (M%) To a suspensi on of NaH

(60%in mneral oil andiy88k calculated for Cp3HyoN,4O-HCL:
¢, 67.89; H, 5.70; N, 13.77.
15 Pound: C, 67.58; H, 5.68; N, 13.59.

EXAMPLE 119

20 Prepared in 80% yield from 4-pyridylacetonitrile
and 4-ethylamino-2-phenylamino-pyrimidine-
5-carbaldehyde following the procedure of Example 115.

EXAMPLE 120
25 - ~2- ino-6- -4-yl-8H- ~q1-
pyrimidin-7-one :

Prepared in 60% yield from (8-ethyl-7-imino-6-
pyridin-4-yl-7,8-dihydro-pyrido[2,3-d]lpyrimidin-2-yl)-
2-phenylamine following the procedure of Example 116;

30 mp softens at 230°C.
Mass spectrum (CI) 344 (M+).
Analysis calculated for C,pqgH;9yNg5O-HCl :
Cc, 63.24; H, 4.78; N, 18.44.
Found: C, 63.92; H, 4.70; N, 18.66.
35



in 5 nm of 2-ethoxyethanol was added 4-bi phenyl aceto- - nitrile (263

ng, 1.36 nmol ). After stirring for 15 5 mnutes at room tenperature,

4- et hyl am no- 2- phenyl am no- pyri m di ne- 5- car boxal dehyde (300 ny,
1.24 mmol) was added and the reaction heated at 110[err]C for 1
hour, resulti i ark brown sol ution. Upon coolin ution
was poured in?%oaMfﬂMi ch 20 caused precipitation. Thé Tesu tlmr?g
precipitate was renoved by filtration and washed with water. The
crude product was purified by flash-gggemat ography, eluting -

wi th 5% net hanol / net hyl ene chloride, followed by 10%

nmet hanol / net hyl ene chl oride. Concentr at BXAMPLEpAdHuct 25 fractions

yi el ded 427 ny (83%%@&%&3@ 4-Vhihalen-2-y1-7,8-
8-ethyl-7-imno-7, 8-di r0- pyri do - d] pyr1t m din-
2-y|)-pheny|amne;n$iﬁé2-zaq§%¥¥qi n-2-v1jgphenylaming, () 418
(Merr]). - Anal ysire aabasperisibd @f Gpir (Fokein [mdresnral 030, 27 mg)

C, 77.67, H g.55; 16,7 - 01Gvaébadfe - hoth- 16. 36.
EXAVPLE 124 J i%-sB?'BhgﬁX?-ﬁ?h?’flgé-'!eﬂtghq’\éfl f:g-aph%%y?%% n'g‘fpgﬁhﬁ)’?ri dg[ 2, 3-d] -
35 pyri m di n- 7-asigtonitrile (2/% ®Ng34gaf mmol).  After stirring for

PCT/ US96/ 05819 5 minutes at room temperature, 4-éfikylamino-2-

Prepared from (6- bi Ladn¥l ofr S e -TaB851 ehvde (300 -
7, 8-di hydr o- pyri do[é%%— E))yfll n?gjl:n i}:)n Q%réglzam HE‘P :@ategggltl %\é\nggg t he
procedure of Exanpl 16mod) wastaddedrand eactien ke 8
spectrum (Cl 10419 (fdren1r hbur, resultiid} % @ dakubsbdwsl d6@ution. Upon

G et HLeT ) Wi, the sqpaston yus bokloa'tgfo 45 b o ulEar,

| are val uabl e i nhiviicly gaused pregipitatdion .t yThei reswltine prasdppsatess

t herapeutic was removed by filtration and washed with water. The
crude product was purified by flash chromatography,

15 eluting with 5% methanol/methylene chloride, followed
by 10% methanol/methylene chloride. Concentration of
product fractions yielded 400 mg (82%) of yellow solid,
(8-ethyl-7~imino-6-naphthalen-2-y1-7,8-dihydro-
pyrido([2,3-d]lpyrimidin-2-yl)-phenylamine; mp 236-242°C.

20 Mass spectrum (CI) 392 (uty.

Analysis.calcﬁlated for CygHyqNg:
C, 76.70; H 5.41; N, 17.89.
Found: €, 75.58; B 5.49; N, 17.58.

25 EXAMPLE 122

(8-Ethyl-7-imino-6-naphthalen-2-y1-7,8-dihydro-

pyrido[2,3-dlpyrimidin-2-yl)-phenylamine (150 mg) was

30 added to 1 mL of acetic anhydride and heated at reflux
for 2 minutes. The reaction was cooled and
concentrated, resulting in an oil which was heated at
reflux with 10 ml: of 6N HCl for 10 minutes. The
reaction was cooled, and 40 mL of water was added

35 causing precipitation. The precipitate was removed by
filtration and washed with water. The resulting solid



val ue as cellular antiproliferative agents for the treat ment of

proliferative disorders. These conpounds are potent inhibitors of
one or nore of the protein 15 ki nases, PDG-, FGF, EGF, viral-src
(V-src), and cellular-src (C-src). The invention conpounds are thus
useful in treaw perosclerosis, restenosis, and C agyerpisessseci f i C
tunors to be t 8 ed wth the conpounds include small-cell |ung
carci noma such as 20 that described in An. Rev. Repir. D's, 142:554-556
(1990); human breast cancer as described inriGsrcer Resear ch,
52:4773-4778 (1992); |ow grade human bl adder carci nomas of the type

described i n Cancerwdiesixdedhin a vacwbe:awesy to4proride s ~ethikm col or ect al
cancer as 25 di %l%’jﬁl’l Jo-{ i §- pHehiASIninoO 81158y Hkad HB)a1 -and in

J. Surg. Res., 54: 263 -29 %%SBZ ﬁ P ) o~lNe conpounds of this

i nvention have beerPYTimidins7spfsi 0P| 2P4130005d assays which are utilized
to det er m naMasshidpectanmolCLyr333 n@di.nases. The assays 30 wer e

conducted as Eol | ows, : 1cReatEa cads bdgetal G ow h Factor
Recept or 5 Ty\r/%%alll SR fase Qﬂ)ﬂ?ﬁ% cFéEF receptor tyrosine
arcinoma cells by the

ki nase was isol ated 35 C r B9 W3 Hoe Bi- 387 B o

fol | owi ng metFedsd: Gel | 68 vEL e Hyr dwd7i; nNg 012e83 bottles in 50%
WD 96/ 34867 PCT/ US96/ 05819
Dul becco's Modi fied Eagl e medi um and 50% HAM F- 12 nutrient nedia

(G bco) containing 10%fetal calf serum EXAMPLE 123, oy nately 10[err] cells
were |ysed ingotwo vp A5h e Rbg To kol Xk 2 i

2- (4N-[ 2- hydr oxymet hyl) s 5 »_ 1R LD J59] ) asybtonic acid, pH 7.4,
5 nmv ethy|6llng§;—%§r@é%%',N-
tetraacetic acid, 1% TriT@rR euspension, gf 8l o{60% ip miperal oily,g7,f9)
orthovanadate, 5 m\Vigoslininds uietthoxyétibhol was gidedpidobdbpphenyldcetid-
Fgﬂ;gg‘t ?ﬁ’ ;ngmld'mt\ﬁh%ﬂee'{fés my) 1.3658mbE) [ | HPerRtitrihg £8P [errlg/nt
1 15 5 minutes at room temperature, 4-ethylamino-2-
phenylamino-pyrimidine-5-carboxaldehyde (300 mg,
1.24 mmol) was added and the reaction heated at 110°C
for 1 hour, resulting in a dark brown solution. Upon
cooling, the solution was poured into water which
20 caused precipitation. The resulting precipitate was
removed by filtration and washed with water. The crude
product was purified by flash chromatography, eluting
with 5% methanol/methylene chloride, followed by 10%
methanol/methylene chloride. Concentration of product
25 fractions yielded 427 mg (83%) of (6-biphenyl-4-yl-
8-ethyl-7-imino-7,8-dihydro-pyrido[2,3-d]pyrimidin-
2-yl)-phenylamine; mp 245-249°C.
Mass spectrum (CI) 418 (M').
Analysis calculated for CpyHy3Ng:
30 ¢, 77.67; H, 5.55; N, 16.78.
Found: €, 76.16; H, 5.54; N, 16.36.

=

A =] = hg

EXAMPLE 124

35 p:cz:im:l.dm;z;nne



phenyl nmet hyl sul fonyl fluoride. After centrifugation at 25,000 x g

for 10 m nutes, the supernatant was equilibrated for 2 hours at
4[err]Cwith 10 nL of wheat germ aggl uti ni n sepharose that was
previously 15 equilibrated with 50 nM Hepes, 10% gl ycerol, 0.1%
Triton X-100 angyolegedgy! NaCl, pH 7.5, (equilibration b

Cont am nat i ng p?vot el ns were washed fromthe resin wt huﬁéﬁ%gﬁsl? n
equi libration buffer, and the enzyme was eluted with 0.5 M
N-acetyl -1 -D-gl ucosam ne 20 in equilibratipy buffer. :
Determ nation of I C[err] Val ues Enzyme assays for [ (Jerr]
determ nati ons were Prepaxfegh dwdmi (16 abipheiylyd-yie8oéthyl-Ttimino-

[err] M sodi um vanadate, 5-10 ng_ o receptor _Tyrosine_Kinase,

200 [err]Mof a subsf‘?g:[‘] A ttih&epf'ﬁﬁ‘-gﬂ%‘? Hp%S -§XpmRLe; 1167 mp softens at

Leu- Al a- @ u-d y- Ser-28%°Qyr472-d u- d u-Val - NH2, derived fromthe

amno acid (Tyg472 hggeb b +30 4 tyrosines in PLCg
A s

t hat are phosphoryl at ed_ by: eceptor tyrosine kinase (Wahl
MI., et al., J. Bichnalysis °%#Fe§6§98m5&3a4§°('¥9%)), and pepti des
derived from t he enzgpe?7se2plerme 55W00NndLRY32Nis site are excel |l ent
substrates for the W) C}Oi%%'] IXA'A'gl?lggnkgi pingsl [err]C 35 . of

[[err] Pl ATP and incubated for mnut'es at room tenperature. The
reaction was term nated by the WO 96/ 34867

PCT/ US96/ 058120 The compounds of Formula I atré2valuable inkkBiftors of
2 mL of 75 nmM phosp [ | e r -

phosphocel | ul ose fi P?giﬁxc.i‘?g%% %ﬁ%gﬁé ﬂinas?%eal%i;&% gggngﬁ}ééjfﬂigﬁueﬁicwas
washed 5 tines with V&i#as cellulprspRgiproliferatigeppgentsi for theal al ong
with 5 nm. of 5 treatmeniatofo prol ifdrd Bevel yaigirdéesk Merhese compounddDGF

and FG- Receptor Tyrﬁéﬁ&ﬂ@i‘iﬁﬁit’%f‘s of one or mord Lflgﬂgt&% for
the mouse PDG::l_S[ err]kfgasesurraPrl]JGF FGF, EGF, viral-src -

’ P) ’ GF, (V-src), and
cellular-src (C-src). The invention compounds are thus
useful in treating atherosclerosis, restenosis, and
cancer. Specific tumors to be treated with the
compounds include small-cell lung carcinoma such as

20 that described in An. Rev. Respir. Dis., 142:554-556
(1990); human breast cancer as described in Cancer
Research, 52:4773-4778 (1992); low grade human bladder
carcinomas of the type described in Cancer Research,
D2:1457-1462 (1992); human colorectal cancer as

25 discussed in J, Clin. Invest., 81:53-60 (1993); and in
J, Surg., Res,, 54:293-294 (1993).

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

30 were conducted as follows: '

ntai ning 25 mM 25 - - 5 P r 50
co g 7, 8-dBBREro rldéiz,?f@éj(gﬁqn[ﬁil-z 1 MLROS i e

Purification of Epidermal Growth Factor Receptoxr
Tyrosine Kinase
Human EGF receptor tyrosine kinase was isolated
35 from A431 epidermoid carcinoma cells by the following
methods. Cells were grown in roller bottles in 50%



FGF-1 (flg) receptor tyrosine kinases were obtained 10 fromJ. Escobedo
and prepared as described in J. Biol. Chem , 262:1482-1487 (1991),
and PCR prinmers were designed to anplify a fragnment of DNA t hat
codes for the intracellular tyrosine kinase domain. The fragnent
was nel ded into a bacul ovirus vector, cotransfected 15 WW V' DNA,
and the recoMR¥EA7virus isol at ed. SF9 insect cells cted
with the virus to overexpress the protein, and the cell |ysate was
used for the assay. The assay was pgffornmed in 96-wel | pl at es
(100 pL/incubation/well), and conditions were 20 optim zed to neasure
tlhe i ncorporati aneibé@éclf']so Modified Eaglé afi¢ditmABRd ]rcsm HAM F-12
gl ut amat e-tyr osi ne._£o: bQ R u o Bl o] was
added 82.5 [err] Lngf’rj‘gnt %@1 c (§AP 982 g%‘%‘ir’ag#ﬁ(? tlffllfaj ni[fﬁﬁa%cfgnfnf gp}@ls“l’(pH
7.0), 150 Anprexinatelolr| cedlx-were ysednimpimp, volomes) of
Na[err]Vderr], 3Qrrdd Nisideinihg 200mif59- {4+ |2/ nyarokyRetiyl $: 1)
gl utamat e-t yrosine fol | owed b ZtnggLsoi inJ;i_bi LYy %%d7 4, 5 pL of enzyne
lysate (7.5 err]B?‘f’%ﬁﬁ’LngGi-i?ﬁ ESBH{eR g §9Sr i G--TK) to
initiate the reacetbnler®|dladolgbds(2-aminggthyiethemc ¥t NOnNAT 25[err] C,
10 [err]L of [erriBefddce¥ic acid)- 4sl 2Eitéh :ﬂlm,Sstegmgy%ME)lmmded
itio

to each well and S | es re ipcupated for_..an _a 10 m nutes
at 25[ err] E’?di“]’fﬂem?fgg’c%n&ﬁea\ﬁ% Eeﬁi S @W&ggddf"t n of
100 [err]L of 30%yrophbsphedset idc miic bengad@ide cchtmM ditpiothreitdl, mM sodi um
pyrophosphq_t();a andggr £gam, L&l ¢t indhn, 320 pg/@tfédﬁﬂpﬁ%oaﬂhaismﬁi ber filter

e

g r
Vn%t 365 \é\igggc ' phenyfrlnelzélglssuvﬁro%yvl\.la%t]].uorfdé1 nezlsftp@rw ! hp6§§.615 A)Ia‘. g@ig gx& aaltm ng
-113- 10026080 Lgn forr dphadphtes, athl tsupamditasntt vast y

retained on the fphefnrOlud byl B Aokl 26 499Q/1enh 10 mBCbEPLALEL T €ader.

Nonspeci fic activity was defined as radi oactivity retained on the
filters foll owi ng9esm agglytipln sspharosgnphat ¥aa PISTECHS LY one (no
enzyne). 15 Spquiilibrated vetthc 50c My BepesnslGlefgliyerad ,t Ot b

activity (enzyne phygoRUxi£s0 JHAUSONRNSREEL] Ifu 7.5, (LAlitYbk¥tidhe
concentration of a cor‘rPound t hat
. buffer). Contaminating proteins were washed from the

resin with 1 M NaCl in equilibration buffer, and the
enzyme was eluted with 0.5 M N-acetyl-1l-D-glucosamine
20 in equilibration buffer.

Determination of ICg, Values
Enzyme assays for ICg; determinations were
performed in a total volume of 0.1 mL, containing 25 mM
25 Hepes, pH 7.4, 5 mM MgCl,, 2 mM MnCl,, 50 nM sodium
vanadate, 5-10 ng of EGF receptor tyrosine kinase,
200 pM of a substrate peptide (Ac-Lys-His-Lys-Lys-
Leu-Ala-Glu-Gly-Ser-Ala-Tyr472-Glu-Glu-Val-NH2, derived
from the amino acid (Tyr472 has been shown to be 1 of
30 4 tyrosines in PLC-g that are phosphorylated by the EGF
receptor tyrosine kinase (Wahl M.I., et al., J, Biol,
Chem., 265:3944-3948 (1990)), and peptides derived from
the enzyme sequence surrounding this site are excellent
substrates for the enzyme), 10 uM ATP containing 1 nCi
35 of [32P]AIP and incubated for 10 minutes at room
temperature. The reaction was terminated by the



I nhibited specific activity by 50% (1 err]) was 10 determ ned based on

the inhibition curve. : V-src and C-src Ki nase Assays

V-src or Csrc kinase is purified from bacul ovirus i nfected insect
cell lysates using an antipeptide 15 nonocl onal anti body directed agai nst
the N-term 2-17 amino acids. The anti body, cov | pked t.0
0. 65-pm | at S@m I s added to a suspension of insect ai'&%é%'g%ﬁlpl ysi s
buffer conprised of 150 MM NaCl, 50 nM Tris pH 7.5, 1 nH DTT, 1%
NP-40, 2 nM EGTA, 1 nM sodi um 20 vanagpge, 1 nmM PMSF, 1 [err]g/nl each
of | eupeptin, pepstatin, and aprotinin. Insect cell |ysate

contai ni ng eit headdiheidn T 20mMLVoSr 25 pidighdsphdric acidi andhsdstedr th t hese
beads for 3-4 ho el ' fi t t he
| ysat e incubati oﬁf,ﬁ?ﬁ%h %E‘jgj Qg\ég%igs%?%c?]ilnlgslg; 3@?“&8? (lﬂrigﬁ? 1?6'%18{% fer,

ST
resuspended thepeptides HTPrefilBRF M Rshen g %@F%I",’i/tal'hd"-‘f ¥ en.
These | at ex beadphégphdiicovatid andeflacéd s d vialsayong with BifsfIeofwhi ch

' i sed of ' H , d ded i
(5,50l o8 of 40 Al IehRa meagy STBIMEGTT]. and suspended i

pol yvi nyl i di ne menbr ane bottom are added the reacti on conponents:
10-[err]L V-src sbef &id iuatdeceplolctyidsife Kinade/ Kbsaphy A uTyr

substrate, 5 [err]M M 2 rd] O | abe - [ err.] P- ATP,
5[err]L DMSO cont ai nf*ﬁ‘?ﬁ%ﬁ@or@“@? %élea{%eolm\?é’%? %@gF B aé%%tﬂ*"g{a,d and
buffer to nmake tFReFtlneflal|naeertos pyrosine kinpgesr wgreiobtained arted at
room t enpaoat ur efbymasidi *ddbedo and préfaféd HB@escribed in

PCT/ US96/ 05819 of the ATP

=114-
and quenched 10 ﬁmrészq%:tlé"rszﬁ&d’%e‘lggl)' LR ER PEETEES zee’ig L of 30%
TCA, 0.1 M sodi ugesigned o ®pipddgiaaciragnentyiof ¥R shatceodahdon ate i s
t hen filtetnd fwerddd Malaks t*ﬁ&?ﬁﬁ'e Vikinhdedogaldnl er Thé Sdddiiedits S

of 15% TCA, 0.1 M pyrophosphate. e.filters are unghed,. . counted in
a liquid scinti |Y’%€i‘8ﬁf€%€ﬁt“2‘ , aaﬁa"““"lr‘i%e"‘?fé‘t% ' SIFFAREEISTd nhi i tory
activity L% ConpgitgthMNPV DNA, and the recombinant virus isolated.

SF9 insect cells were infected with the virus to

overexpress the protein, and the cell lysate was used

for the assay. The assay was performed in 96-well
plates (100 nL/incubation/well), and conditions were

20 optimized to measure the incorporation of 32p from
732P-ATP into a glutamate-tyrosine co-polymer
substrate. Brilefly, to each well was added B2.5 pL of
incubation buffer containing 25 mM Hepes (pH 7.0),
150 mM NaCl, 0.1% Triton X-100, 0.2 mM PMSF, 0.2 mM

25 Na3VO, 10 mM MnCl,, and 750 pg/mL of Poly (4:1)
glutamate-tyrosine followed by 2.5 pL of inhibitor and
5uL of enzyme lysate (7.5 pg/pL FGF-TK or 6.0 ug/nL
PDGF-TK) to initiate the reaction. Following a
10 minute incubation at 25°C, 10 uL of 732P-ATP

30 (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 puL of 30% trichloroacetic acid (TCA) containing
20 mM sodium pyrophosphate and precipitation of

35 material onto glass fiber filter mats (Wallac).
Filters were washed 3 times with 15% TCA containing



to a known inhibitor such as erbstatin. The nethod is descri bed nore

fully in J. Med. Chem, 37:598-609 10 (1994). Cell Culture

Rat aorta snooth muscle cells (RASMO) were i solated fromthe
thoracic aorta of rats and explanted 15 according to the nethod of
Ross, J. Cell_ Biol 30:172-186 (1971). Cells were gf

Dul becco' s W°9"3ﬂ‘i§&| fied Eagle's nmedium (DMEM G bco) cont%&ﬁﬁ?&ﬁﬁ%
fetal calf serum (FBS, Hyclone, Logan, Utah), 1% gl utam ne (G bco)
and 1% penicillin/streptonycin 20 (G bep) Cells were identified as
snooth nuscle cells by their "hill and3 val l ey" growth pattern and by

‘E' UO]f escent ?tsal Ni 0G0 ik scB 1N BGrepRbspid tdAMA the radseeéetiviry gr Zglvfc
err actin I gnma e encp S esS n or
al | experinents. T%%’fsé%e'\g:m 3§ﬁp§bﬂ8§r§\e‘?%un|%‘re Pe ?‘ 9 %%S(flsul fOXI de
(DVBO) in oBefeaplaiengiciades - coNonsperilid mqtli@i#EhW@,‘#ed

ensure conpound SO}:H@iédéﬁivi@%&@ﬁEhﬁé& &Vﬁ@x&@lﬁ.ﬁ:@&-& fonowmyre
si mul t aneously eva&_uat e

h t t
[[err] H - Thymi di ne*PReAY t° e S SPER B¥rer aﬁﬂgﬁc‘%r%"%’f“é"t ed into a
24-wel | plate Spetéma)wlmhltgbmbt;‘riw DNEMdsifined08s FBSEALAf t er

4 days, cells reachegd;¢ory! é&ﬁ%ﬁﬁea Qu&eﬁﬁff@¥¥3minus nofidh8eELNE by
um

i ncubation in DVEM F12 nedi L &Hﬂtalnlnﬂ ZW FBS for
another 2 days. DREFLYHtHesiihe concenfratiopy UafaF ?15 cells for
22 hours with inhibitelD i@/c34£367activity by 50% (IC5p) was
PCT/ US96/ 05§39 determined based on the inhibitionﬂ%%rve ei t her
PDG-- BB, bFG-, or FBS, plus test conpound in 0.5 mi/ well
serum substituted nedium (DVEM F12 + 1% CPSR-2 from Sigma). After 18
hours, 0.25 [err] Cvtaed|and C-sid &inhbl-Abgay=zli ne was added. Four hours
later, the 5 | ncuba Ok VRS cSbRRPRink¥e " SAPHIGE 11de sirafll BAChI ML rus
infected insect cell lysates using an antipeptide
15 monoclonal antibody directed against the N-terminal

2-17 amino acids. The antibody, covalently linked to
0.65-pm latex beads, is added to a suspension of insect
cell lysis buffer comprised of 150 mM NaCl, 50 mM Tris
pH 7.5, 1 mM DTT, 1% NP-40, 2 mM EGTA, 1 mM sodium

20 vanadate, 1 mM PMSF, 1 ng/mL each of leupeptin,'
pepstatin, and aprotinin. 1Insect cell lysate
containing either the C-src¢ or V-src protein is
incubated with these beads for 3-4 hours at 4°C with
rotation. At the end of the lysate incubation, the

25 beads are rinsed 3 times in 1y§is buffer, resuspended
in lysis buffer containing 10% glycerol, and frozen. .
These latex beads are thawed, rinsed 3 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

30 Millipore 96-well plate with a 0.65 um polyvinylidine
membrane bottom are added the reaction components:
10-uL V-src or C-src beads, 10 uL of 2.5 mg/mL poly
GluTyr substrate, 5 pM ATP containing 0.2 nCi labeled
32P-ATP, 5uL DMSO containing inhibitors or as a solvent

35 . control, and buffer to make the final volume 125 nL.
The reaction is started at rocom temperature by addition



medi a, washing the cells twice with 1 nL cold phosphat e- buf f er ed
saline, and then washing 2 tines with cold 5% trichl oroacetic acid.
The aci d-i nsol ubl e fraction was lysed in 0.75 nL 0.25N NaCH and the
10 radi oact i vi ty determned by liquid scintillation counti ng.

| C50 val ues wer ﬁ er m ned graphically. PDGF Recept 19

Aut ophosphor yl RASMC were grown to confluence 9?8

di shes. 15 Ciomkh medi um was renoved and replaced with serun}free

medi um and cells were incubated at 37[err] C44q- an addi ti onal 24
hours. Test conpounds were then added directly to the nedi um and
cells incubated forofinthe ATP afidi ghenched® I urinutabt datér Hoyirtshe PDGF- BB was

added 20 - at a g8 GaDeanuoa! L8NoLl s e, Mo 10k Sodiawt es at

37[err]C to stimul op osp y ation of PDG- rece%’&
Fol | owi ng growt h f aRYERPhasphakenfort fgninutes %&cﬁm waee Rt dts Bcel | s
were washed with cokfhtered and ehpheeldubdsiieat] wizhi twoaRB0 + e iggusity

|l ysed with 25 Si fer.( ES Nadl ,
10% gl ycerol , 1% TI‘I?LL%% v la'n%l ﬁ%% rhe zlﬂeréf‘é}éﬂ\/' mv
sodi um or t hovanadat Eunfé!ﬁ‘hl\/lmunted ﬁnnilthfﬁ-%;ﬂciﬁﬁééﬂyﬁ’éiﬁn ?L‘B‘”ﬁ‘i\ﬁ’é’o&l"ém

pyrophosphat e, the 1d484 ixamineat iyl Snthilivdryt laetbiviey i :[:mpqngsdn 30

i ni d 10
"i‘grgg'on;“g for 10 Lﬁlr% d&gfiﬁ:?ﬁ%ﬁﬂtﬂ% sln¥r'§a£sesez‘iﬁsft%tlguba egerﬁléﬁt 10 pL Of

rabbit anti-human P@eFcribed mqrwpéuABYrée

hour s. 10rol | ophgga s he incubation, protein-A—sepharose beads 35

were added for 2 hours wth continuous m xi ng, and i mmune conpl exes
bound to the beads washed four tines - WD 96/ 34867

PCT/ US96/ 05819 Cell Culture -116- with 1 nL

lysis wash buffer. Immnﬁa@mw&ﬁd&hemuscle sl 1i(RasRd) i weBd [err] L of
capmm i sanpLe byl $kofffeq from WS IhBRIGLESEIS b HHASURAPOLYAGINAT d°
I. cell. Biol.,

gel s. Fol | ow oresis
15 according to the method of Ross,

30:172-186 (1971). Cells were grown in Dulbecco's
modified Bagle's medium (DMEM, Gibco) containing 10%
fetal calf serum (FBS, Hyclone, Logan, Utah), 1%
glutamine (Gibco) and 1% penicillin/streptomycin

20 (Gibco). Cells were identified as smooth muscle cells
by their "hill and valley" growth pattern-and by
fluorescent staining with a monoclonal antibody
specific -for SMC e«c-actin (Sigma). RASMC were used
between passages 5 and 20 for all experiments. Test

25 compounds were prepared in dimethylsulfoxide (DMSO) in
order to achieve consistency in the vehicle and to
ensure compound solubility. Appropriate DMSO controls
were simultaneously evaluated with the test compounds.

30 [3n]-mhymidine Incorpoxatior Assay
RASMC were plated'into a 24-well plate
(30,000 cells/well) in DMEM with 10% FBS. After
4 days, cells reached confluence and were made
quiescent by incubation in DMEM/F12 medium (Gibco)
35 containing 0.2% FBS for another 2 days. DNA synthesis
was induced by incubating cells for 22 hours with



5 transferred to nitrocellul ose and i munoblotted with

anti - phosphotyrosi ne anti serum Foll ow ng incubation wth
[err]l-protein-A the |evels tyrosine phosphoryl at ed proteins were
detect ed by phosphori mage anal ysis and protein bands quantitated via

10 densi tﬁ@%‘sw ICerr] values were generated fromth
densitonetric dat a.%7 Transpl anted Tunor Assay “retross ‘g 1eral

of the invention conpounds (e.g., 15 conpounds of Exanpl es 54 and 80)

have increased the l'ife span of ani-qaks i nfected with transpl anted

t unors. F1 hybrid mce were used in the assay. The mce

recei ve ascites fleditle®r PUGFtBB OILFGH, buNEBShrplusntest compbBapdOinA sanpl e

of the inocula isg e - [ o, .'EK?E lfhlﬁ’%‘ ghegk for
gross contam nati on% M%Sflfé‘?ﬁﬂn sugst&i@'qlté?l é?& ‘(B test an| mal s
are - i nocul SFER-@i EFoR Fgma) + h@fterel Pahﬂ%‘?zéti-zf%ﬂ‘ct gell

assay. Control anl[ﬁmlsmgmeamem dddedwhi Foutr kahrsl .'l.ater, thei mal s

receive an igivent |1%@H59gggg‘lrﬁgag mp\ée&jb#gfm"gé gaerally by

I
infusion by tail tet Fron; tore o%al y for acute

toxicity and meddppelaghing cthe fedds twiee vhthik Rhal&d daily for
t he control groupphddphatatbaffErad. saitie;easaﬁa then wasgifiney @ h:ytmes

continued for 60 Jay$ o84a"0hfiddi 0c acPl’ ViMidg Y-
ﬁ *’ ﬂ’fcbﬁ f FTm p%gl cal

eut hani zed. OW n and | resent
data for representf&taPFé°§oW®6u¥me%fi”t We75n%n9r%$’n“ and th"anal yzed in

the foregoi g assawudicactivity AR SMINEIO by liquid scintillation
PCT/ US96/ 05819 TABLE | .

| nhi bition of Prot%e) nt?‘ygoy :rrtc & lues were detemi&&g gra(qhd.[c r]']" [err] M or
% Il nhibition at 50 [err]M Exarrple PDGFr- TK  FGFr-TK Csrc TK

EG-- FL PDEF Recept62gﬁutophospﬁﬁ%%lation

RASMC were grown to confluency in 100 mm dishes.

15 Growth medium was removed and replaced with serum-free
medium and cells were incubated at 37°C for an
additional 24 hours. Test compounds were then added
directly to the medium and cells incubated for an
additional 2 hours. After 2 hours, PDGF-BB was added

20 at a final concentration of 30 ng/mL for 5 minutes at
37°C to stimulated autophosphorylation of the PDGF
receptor. Following growth factor treatment, the
medium was removed, and cells were washed with cold
phosphate-buffered saline and immediately lysed with

25 1l ml, of lysis buffer (50 mM HEPES[pH 7.5]), 150 mM NacCl,
10% glycerol, 1% Triton X-100, 1 mM EDTA, 1 mMEGTA,
50 mM NaF, 1 mM sodium orthovanadate, 30 mM
p-nitrophenyl phosphate, 10 mM sodium pyrophosphate,
1 mM phenylmethyl sulfonyl fluoride, 10 ng/mL

30 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
type AB receptor antibody (1:1000) for 2 hours.
Following the incubation, protein-A-sepharose beads

35 were added for 2 hours with continuous mixing, and
immune complexes bound to the beads washed four times



5

10
1.32
0.29
65%
5.45
16%
8. 85
23
11.3
32%
77%
32
1.84
1.2
0.34
37
1.09

8 48. 0 48. 0 9 35% 34%
21.2 3.0 0. 225 12 4. 87
0. 262 5.6 13 2.56 6. 20
88% 10 14 1.41 7. 65 3.92
5 18 5.79 4.22 ﬂ'ﬁu
S 19
6. i@”"“"’ 17 16. 5 5p, PO g
20% 20 27% 21.9 21
1.97 0. 963 93% -116- 22 13% 17%
16% 34% 24 13% 16% 20 26
19. 8 with 1 mL 2%sis wash P9ffer. Immude, complexes wexse
17. gl solubllla.zze%p in 30 uLozﬁ&aemmli sgxon?ie buffefi-o%% -
0. 875 elec%rog)hpresed 1338 2(?% SDS Wacrylam.d %]330
0.426 Folldwidy electropbBbesis, separatgd proteing were
0. %3; transér.gredG to nitrocéflulose an%l Eizlmunoblotﬂeé’ ]with
33% antizg}%sphotyroség% antiserunyl_.z%‘r"ollowz.ng in%%batlon
0.23 withO[:b%ﬁs’jI -proteifi-X, the levels WPro6i84367

PCT/ US96/ 05819

| nhi bition of Prote

8 . l.
Fho%g S;I(lnaételg Rggtgins were detectea by g)lefse?lﬁr 1T ] M or

% I nhibition at 50 PBf ¥Ms and protein bands guantitated v

10

15

20

25

30

densitometry. ICgp values were generated from the
densitometric data.

Transplanted Tumor Assay

Several of the invention compounds (e.g.,
compounds of Examples 54 and 80) have increased the
life span of animals infected with transplanted tumors.
Fl hybrid mice were used in the assay. The mice
receive ascites fluid or dilutions of tumor brei on
Day 0. A sample of the inocula is incubated in
thioglycolate media as a check for gross contamination
of the tumor material. After all test animals are
inoculated with tumors, they are randomized for the
assay. Control animals receive vehicle, while treated
animals receive an invention compound dissolved in the
vehicle, generally by infusion by tail tether. All
animals are monitored daily for acute toxicity and
other clinical signs. Survival is checked daily for
the control group and treated group. The assay
generally is continued for 60 days, at which time all
surviving animals are euthanized.

The following Tables I and II present biological
data for representative compounds of the invention when
analyzed in the foregoing assays.



Exanpl e

C-src TK EGF- FL 39
19% 5.5 26% 24% 5 40 3.22
1. 45 41 16% 0% 12% 52%
42 4. 49 0.8 0. 588 82% 43 5. 35
1. 35 0. 67% 44 2.09 PCRBS6/05819
1.57 ‘@ﬁ%@?&” 45 5. 68 4.04 2.39
85% 17.6 18. 1 47 5.98
1.26 36% 70% 48-117- 17.9 19. 6
2.54 64% 49 4. 65 4.01 0. 813
61% 15 50 'I‘ABLE7 31 Inhibit:ﬂoﬂr?of Proteinlfyrosine Kirfises
51 7.16 03 5% ¢ 50 uay 52 5. 36
3. 61 1.05 46%51050 it °r5§ Inhibition s ) 4504 :
15% - 0.85 ‘Fxample PDGFr-TK O FGFr-TK O-fdc Tk  (BE@2FL
0.078 20 55 i8 220 0050~ 6—368
56 1.68 73. 01 42% (0. 070 28% 57 0. 44
0. 646 0. 050 0. 089 BB.o 0.071 0. 159
0. 023 50.119 48.0 0. 853 0. 201 0.12
0.21 25 60 9 9. 3835% 6. 534% 1.64 61
26.5 8.6 4W 536 0. 453
0. 365 1.0 10 321.2 | 0?2 0 f%gﬁ% 0. 033
0. 14 64 12 O. 5464.87 0. 40332 0.0262 6.665 30
67 31% 27% 68 9 12.
WD 96/ 34867 3 2.56 6.20 %RéEbT/U896/8§§19
-119- TABLE 44 | nhibitigp of Proyegg®m Tyros3se2 Ki nases 65%
(I]derr] [err]Mor %Inhibition at 50[err]l\g Exanpl e PDGFr- TK
FGFr-TK  Csrc TK 15 EGF-FL 5-18 7 4.22
16 5.45 6.49 3.1
17 16.5 56.7
19 16% 20%
15 20 27% 21.9
21 8.85 1.97 0.963 93%
22 13% 17%
23 16% 34%
24 13% 16%
20 26 11.3 19.8
28 0% 0%
29 328 17.2
30 0.98 0.54 0.155 77%
31 1.2 0.46 100% 100%
25 32 0.875 0.737 33% 1008
33 1.84 0.426 0.89 - 95%
34 2.73 1.2 0.037 2.9
35 '3.57 1.91 0.34 1.2
36 7.53 1.45 0.56
30 37 33% 29% 33% 42%
38 1.09 0.23 0.003 8.7

PDGFr - TK

FGFr - TK




69
0.475
6.0
0. 033
74

0. 353
0. 466
0. 019
0. 097
80
0.743
0.122
0. 059
85

0. 07
0.17
0. 095
0.14
0. 087
103

0. 593 0.214 0. 079 0.12 5 70
0. 109 0. 070 71 1.14 3. 46
0. 54 72 0. 259 0. 365 0. 052
73 1.3 0. 45 0. 037 0.16
0. 0.277 0.079 0.13 10
Sﬁ’l’ﬂ’i““’ 0% . 0. 021 76 Pams;%?%’é’
33% 0.3 77 1.11 0.124
0. 094 78 1168- 0. 143 46%
79 0. 102 0.172 0. 044 0.11 15

0.105 wrasrLE Ok 043InhibitPoR06f Protein @yddsine Kinases 81

ot i e § gpescion Eggmo Gl
S@xample PpGFr-TK FGEx 4K c-s@cOPB EGF-HL 63 20
0. 37 Q.54 0.0123 1,32 Y-S
0.061 39 0.00919% 0.18-5 26%37 243 35
8020 g0 01 322 2 Foco1a 25 0 g0
0.11 41 0.006 16% 0. 19% 1293 528. 076

0'0982 42 8:(2)2 249 - 6% 0.5B8355  2s28%

43 5.35 1.35 0.325 67%

44 2.09 0.88 1.57 64%
10 45 5.68 4.04 2.39 85%

46 17.6 18.1

47 5.98 1.26 36% 70%

48 17.9 19.6 2.54 64%

49 4.65 4.01 0.813 61%

15 50 7.31 4.17 3.24 59%

51 . 7.16 8.03 1.57 55%

52 5.36 3.61 1.05 46%

53 20% 45% . 15% . 0.85

54 0.231 0.84 0.024 0.078
20 55 1.8 2.20 0.059 0.308

56 1.68 3.01 0.070

57 0.44 0.646 0.050 0.089

58 0.071 ° 0.159 0.023 0.119

59 0.853 0.201 0.12 0.21
25 60 9.38 6.52 1.64

61 26.5 8.6 64%

62 0.736 0.453 0.365 1.0

63 1.01 1.05 0.033 0.14

64 . 0.546 0.403 0.020 0.065
30 67 31% 27%

68 29% 12.5



104 0.373 58.0 30 106 1.23 0. 415
107 43% 9.24 52% WD 96/ 34867
PCT/ US96/ 05819 -120- TABLE 1.
I nhibition of Protein Tyrosine Kinases (ICerr] [err]Mor
% | nhi bi tion atwbQehaEs] M Example PDGr-TK  FGFr- li*ig 95%5?‘ ¢ TK
EGF- FL 108 : 1.19 0. 158 %%
109 9. 29 3.37 0. 240 0. 062 110
25% 20. 3 17.19 64% -119- 111 3.15 1.5
0. 041 1.4 112 11.2 9.1 1.16
19% 113 TABLEL I/6 Inhibit{ib®) of Proteili/¥yrosine Kinasekl
114 5.17 3.31 1.09 : 15
0.17 0. 097 1£§Cs0 piop, § gpnivition g 5o el ®,,
0. 18 117 Exampl®8. ®DGFr-TK 0. FGFr-TK cddxfe TK EGIFL
29% 0% 15 120 den33 —llo 2004,
121 44% 59 o 0.593 0.214 0.079 0.12
5 70 0.475 0.109 0.070
71 1.14 3.46 6.0 0.54
72 0.259 0.365 0.052 0.033°
73 1.3 0.45 0.037 0.16
74 0.76 0.277 0.079 0.13
10 75 0.353 0.141 0% 0.021
76 2.38 0.466 33% 0.3
77 1.11 0.124 0.019 0.094
78 1.69 0.143 46% 0.097
79 0.102 0.172 0.044 0.11
15 80 0.105 0.045 0.006 0.035
81 0.743 0.279 943 4.5
82 0.14 0.122 0.004
B3 1.18 0.333 0.019° 0.059
84 0.39 0.25 0.023 0.63
20 85 0.37 0.56 0.013 1.32
86 0.07 0.061 0.009 0.13
87 0.35 0.17 0.020 0.14
88 38.0 69.0 0.095
89 1.48 1.49 0.014
25 920 0.14 0.11 0.006 0.15
93 0.076 0.087 0.009 0.25
102 0.355 283
103 0.15 1.06
104 0.373 58.0
30 106 l1.23 0.415
107 43% 9.24 52%



122 33.0 20.0 123 24% 26%

124 38% 15% 11% 20 TABLE | |
Cellul ar Assays (1 CJerr] = J[err]M I nhi bition of
PDGF- St i mul at ed Exanpl e Recept or Auto Phosphoryl ation in

5th Aortic Swrrggw“l\_/,uSCI e Cel Bsoig 12 - pCT/USY60s81e O 4

0. 06 58 0. 013 80

0. 026 30 The invention coopggnds al so have been eval uat ed
in assays utilizing cells fromvarious human col on WD 96/ 34867

PCT/ US96/ 05819 ABLE I. Inhibition of Protein TyZddine Kinases
adenocar ci nomas. ree such ﬁ

uman_ cel |_ | re i.dentified as
HCT-B, SW 620, and HT-29. It(FCs0t Yihi ex® fn%ﬁ%iﬁ?ﬁy,att%% | s_are suspended

in 0.3%soft agar pxampleC OBDUFF-PE an FOFESTK ON camOUN] at Be#-FDUS 5
concentration levels. —and are nlated intao oixougll h plate

| e A S/ —a =
contai ning a 1% agaP8pl ug. The. &%l | 1.19 ates Qra5Bncubat %t 37[err]C

in a humdified caghan iaxi de (5% amncubat grpggeneral ly, dgg 2 weeks.
At the - g end o?’B?he incub%jt#%n peri c?d,”col onies of cells are 10
detected by stainingdothe wel I85%ith 1 rAaf.3L of 17.19 64%

p-|odonltrotetrazo&i&n1V|oIet3.fye cellglﬁge counbgg41

1.4
112 11.2 9.1 1.16 19%
113 1.76 0.97 87% 6.7
10 114 5.17 3.31 1.0¢8 3.2
115 0.17 0.097
116 0.152 1.96 1.38 0.18
117 38.0 0.8
118 i12% 29% 0%
15 120 1.83 2% 29%
121 44% 29.0
122 33.0 20.0
123 24% 26%
124 38% 15% 11%
20
TABLE II. Cellular Assays (ICgp = nM)
Inhibition of PDGF-Stimulated
Example Receptor Auto Phosphorylation in
Rat Aortic Smooth Muscle Cells
25 12 _ 9.4
54 0.016
55 0.06
58 0.013
80 0.026
30

The invention compounds also have been evaluated
in assays utilizing cells from various human colon



on an optical colony counter. The concentration of test conpound

required to inhibit the formation of cell colonies at a | evel of 50%
relative to control plates 15 contai ning no test conpound is recorded
as the 1C50. The 1 Cferr]s for several invention conmpounds agai nst
human col an nocarcinoma cetls are listed in Table Igdypsosnssio
TABLE I'l11. 1Inh Bgﬁ?gﬁfof Human " Col on Adenocar ci noma 20
ICerr] ([err]M conmpound of HCT- 8 SW 620
HT- 29 Exanpl e No. -1238 3.15
54 0.52 0.14 0.49 25 55
0.11 0.12 adenoca®cédomas. Three such himan cell lines were
1.1 7 . 25 gw- Qa5gr- P-a/£ypical

W-6 d HT-29. Inra ca
58 0. 17 1dehtifieq gg HOP-E> U630, a ) 637
1.0 30 agpay, the cells are suspended in 0.?% softy agpr
70 containing an invention3.compound at various As noted above,

the compounds;of Fol sy SPevers 1 SildIareOpabeat Lo c@Eaie1and Ot her

PCT/ US96/ 05819 plates, each plate containing a l3$,3gar plug-. dF@@éggélsuch

as psoriasis, restgmsies a3edincubatéd gt Grrcei@sashunidified carbioa

i nvention conpounds_ar speci, al | I eqtd esShNeResS
foll owi ng bal |l oon a‘?g‘?’%‘rﬁ*%a§?§)o%néug§€%%'cI“{Jeg'%(fag‘rl?erf%sg v esét eng%si S occurs
in about 40% of - endjofiitheddnrubakienr RRTPSnGRsERAEEOHICRLLL AT
arteries andips a r@émEctidbycatasaong atiesl wells with 1 mg/mi asfn of

treatment of patients, spfierlng (Lom SENorer. Cohd' BE1EO ML Qflumelle

i nventi on conpounds
on an optical colony counter. The concentration of

test compound required to inhibit the formation of cell
colonies at a level of 50% relative to control plates
15 containing no test compound is recorded as the ICgg.
The ICgps for several invention compounds against human
colon adenccarcinoma cells are listed in Table III.

TABLE III. Inhibition of Human Colon Adenocarcinoma
20 ICgo (nM) '

Compound: of HCT-8 SW-620 HT-29

Ex§ggle No.
38 3.15
54 0.52 0.14  0.49
25 55 0.11 0.12 0.43
56 : 1.1
57 0.25 0.52 0.74
58 0.17 0.13 0.38
63 1.0
30 69 | 1.11
70 3.5

As noted above, the compounds of Formula I are
- 35 useful for treating cancer and other proliferative



10 good activity when evaluated in standard tests such as

descri bed bel ow. Bal | oon Angi opl asty of Rat Carotid Arteries

Mal e Sprague-Dawl ey rats (350-450 g) are divided 15 into 2 treatnent
groups: 1 group of rats (n - 10) are treated with drug (100 ng/kg
PO, BID) and t cond group received vehicle (2 nhékfsoeossi® D (n -
10)). Al qvop‘%‘%ﬁi mals were pretreated for 2 days prior to surger1§ and
Continued to receive daily drug treatnment postinjury 20 unti |
sacrificed. Bal l oon injury idgpgxt carotid arteries were
performed according to the follow ng protocol. Rats wer e

anest heti zed wi t@idedszo|such asnpsdfiagid Mresiegosis, andhe carotid artery

exposed via an a&g&.&gc]@':@-sligqe 25 incision on the neck. The carotid
artery was isolate

at the bifurcation of the iﬁernal ‘%m% erxternal-
carotid arteri®e 57@"@*‘@9509%‘&?%#%%&?3?"%? RSMFTRE
the external caretéstiid arestandsidviotbovidgvbaliioon angioplastin afarotid to
the level @f the ' e 3 | s Of ghe
cat heter i g dr,aggggi‘%aaﬁiagﬂrizgfo_?ﬁset%%?énjfé)g‘ec\g%tgr %:E%?ﬁ 4r?lmglec;f | at ed.
Thi s pr ocdadieidunks yodergoingrrrgioniastyrRd EAHS %’c?‘grry 3
cat heter was thearteriyehridst AemeFber problmsan eissdciated wikh ethisias

l'igated | eaving flow &gtt%eta&;rn%ug@vﬁg%%ﬁfﬁﬂhgakrgﬁrQ&gﬂg artery.

Surgi cal incisio ey
PCT/ US96/ 05819 cardiac condition. The invention qpyggpnds demonﬁﬁqiﬁﬁi and

the ani maljgras abbedeslct Oritte deh evaluated in astasidacd tebts oswclbang
returned to its hone ) At various tinme points postinjury
animal s were esgﬁgﬁ‘gﬁi%eel Wi th CJerr] inhalation, and the carotid
artery 5 was perfusion fixed and processed for histologic

exam nation. Mr paeheghCasipisplistyt bgnrat tL£EEEE Arteries was made by

T 0t 1, o o b S RS ace yo0 g0y eKRLcasithas o oL o
from each 15 into 2 treatment groups: 1 group of rats (n = 10) are
treated with drug (100 mg/kg PO, BID) and the second
group received vehicle (2 mlL/kg PO, BID (n = 10)). &all
animals were pretreated for 2 days prior to surgery and
continued to receive daily drug treatment postinjury
20 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
the carotid artery exposed via an anterior mid-line

25 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
common carotid to the level of the aortic arch. The

30 balloon was inflated'and the catheter is dragged back
to the point of entry and then deflated. This
procedure is repeated 2 more times. The embolectomy
catheter was then removed and the external carotid
artery was ligated leaving flow intact through the

35 internal carotid artery. Surgical incisions were



10 animal to give a uniformrepresentation of |esion size down

the length of the carotid artery. The cross- sectional areas of the
bl ood vessels were quantified usi ng an i mage anal ysis program from
Princeton Gama Tech (Princeton, New Jersey). 15 The
conpounds of thg.pLgsent invention can be f or mul at ed 06/05819
adm nistered in a wde variety of oral and parenteral "dosage sPor

i ncl udi ng transdermal and rectal adm nistration. It will be

recogni zed to those skilled in the app3sthat the foll ow ng dosage
forms may 20 conprise as the active conponent, either a conpound of

Formula | or a corcdepeddiamd piler rexisali wabl gllowed tamomsovall fremlt or

solvate of a conpoyfdgPhe&fd rggf’bfe being returned €4/t hopEbedyaent of
this invention is a har maceut 1 cal, fornul ation COEE“ il ng a conpound

of 25° Formul a | t ogBFHERTIRh tMen RPiRER PPRCH I INLY.
carrier, diluent, euthanipedntittth@cef dnhakstiprepend rithe carotid artery

phar maceut i caj COMRasi biPRsa b *h'aé%ﬁ @.ﬂ&psyaéésgédtf& histolo@ﬁ.@sent

i nvention, pharmaceutica acce r riers ither solid
or Tauid. Sobi i SRARSRRRLPR: | HRFPho1osLe] AEFSHELOANIRSY OF dSpIBP.SLER || 5.

capsul es, cachets, was made sbyp s surrings thendrelasqﬁérﬂxéalcar@lta.ﬂuheteryA solid
carrier can be one;qg;gDr ﬁgé’éédéd‘%ess a'RatioNB¥ Al thedia in &gth@idual
di luents, flavoring agents,

preservati ves
di si ntegrating age@pdimads.  nUmsto 16 é?&&ﬁ?&ﬁa?’?ﬁﬁ pRERATES | from each VO

96/ 34867 10 animal to give a uniform repr&$entififur)o¥ldesion size
-124- Lhier f di wihde q Ld
such as talc or starc ﬁen%mé?é%exfﬁkét%d %P%%( \&lh% f%e di vi ded

active conponent. sectional axepg 0 dhe blpeda¥essels Hpfsnavertifirded with
the 5 carrier hasing ahe:.m«_p@safm;yéajsn@h:agramoﬁﬁsﬁimddeton Gammai t abl e

proportions and co&[%&t zgﬂgc&{nl )2 prefj%;}'aba?) si ze desired.

The formul ati ons o 'nven contain from about 5%
to about 70%%r nore of Tbﬁe"&’@““@&:tqfv&h@oﬁ'ﬁ@éﬁﬂt iypntdiane caar PRer s

i ncl ude magnesi um 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

20 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

25 Formula I together with a pharmaceutically acceptable
carrier, diluent, or excipient therefor. For preparing .
pharmaceutical compositions with the compounds of the
present invention, pharmaceutically acceptable carriers
can be either solid or liquid. Solid form preparations

30 include powders, tablets, pills, capsules, cachets,
suppositories, and dispersible granules. & solid
carrier can be one or more substances which may also
act as diluents, flavoring agents, binders,
preservatives, tablet dlSlntegrating agents, or an

35 encapsulating material.



s

‘carbonate, magnesium stearate, talc, sugar, |actose, pectin, dextrin,

starch, gelatin, tragacanth, nmet hyl cel | ul ose, sodi um

car boxynet hyl cel | ul ose, a | ow mel ti ng wax, cocoa butter, and the
like. A preferred 15 formfor oral use are capsules, which include the
formul ati on of ‘g’e‘ﬁi‘zl ve conpound w th encapsul ating p@lf,gg‘,a#?l@s a
carrier providi psul e in which the active conponent wth or

wi t hout other carriers, surrounded by a carrier, which is thus in
associ ation 20 wWth i t. Simlarly, cacheig-and | ozenges are incl uded.
Tabl ets, powders, capsules, pills, cachets, and | ozenges can be used

as solid dosage forns sumd qmvmetr@r, the carxieat iadml fiselptdbnided solid

For preparing sUPPOSRLRTI LS ard LR"slEEE MR 1 dn 2 RULPaBS Atl the e Of
fatty acid glycerides or , rst melted and the
active conponent isfinely djd‘riéiﬁér §€Hlﬁ6n?f§f@%‘!ﬁ5§-y therein, as by stirring.
The nol t en honpgenousablietisyr €hesSadtieve mompathentt bs mixed veidihy daibieent

si zed nol ds, l OWEEq }91&9 ql igigd Felt:lgpe\.(séé)ryq’%lndl%gl B-gb§¥rties in

Li quid form preparati Ons I ONns
emul si ons, for exanﬁuiatab\h% errrqaortions ang i eenpAckA é-HetBPyEJé?P%cﬁq.ﬂ i ons.

For parenteral sj_zéru@é:ij-é&l I | qU| d preparations can be fornmulated in
35 solution in agqueo 0, glyc oni c
sal i ne, 5% aqueous gl UC(L)@%Q % Pnﬁ J>¥ ﬁié%n@e\ﬂ%ﬁg& gﬁgg?ééﬁ;

PCT/ US96/ 05819 contain from about 5% to about 70foor more of the Aqueous

sol utions suijieabl € heEiwé dbomfsurAn BAitable @ivfiaded ihyldaasmagnegiuhe
active conponent i ncg@%%n%%em ngg%%%i ddi an%#éé at)‘_lc?E\:L€1_§lols(P1 apt sli\&@gé)rs

stabilizing and agents  as
suspensi ons sui t abl eeebinordgxtgia.c stapeh, gelabimye WRIACIPERSI ng t he
finely divided acti iﬁétﬁ?]]ﬁ@ﬂﬂﬂlose, sodﬁ.ﬁln\ﬂaiflsoﬂmiétm{l\de&aﬁﬂmsé’ataarlca&

such as natural or meltin :Petéoc u?ﬁ%té? | DSy {TéWk(ée”ﬂlﬁf‘@feﬂ)égium

car boxynet hyl cel | ul 0SE, herwe suspend
15 form for oral use are capsules, which include the

formulation of the active compound with encapsulating
material as a carrier providing a capsule in which the
active component with or without other carriers, is

surrounded by a carrier, which is thus in association

20 with it. Similarly, cachets and lozenges are included.
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,

25 such as a mixture of fatty acid glycerides or cocoa
butter, is first melted and the active component is
dispersed homogeneously therein, as by stirring. The
molten homogenous mixture is then poured into
convenient sized molds, allowed to cool, and thereby to

30 solidify.

Liquid form prepafations include solutions,
suspensions, and emulsions, for example, water or
water-propylene glycol solutions. For parenteral
injection, liquid preparations can be formulated in

35 solution in aqueous polyethylene glycol solution,
isotonic saline, 5% aqueous glucose, and the like.



Al so included are solid form preparati ons which are intended to be

converted, shortly before use, to | iquid form preparations for oral
adm ni stration. Such liquid fornms include solutions, suspensions,
and 15 enul sions. These preparations may contain, in addition

to the active gonmponent, colorants, flavors, stabilize S,
artificial and%vrﬁ‘gi)‘ﬁf'scﬁ’ sweet eners, dispersants, thi ckeﬁé’?@%‘%

sol ubi l'i zi ng agents, and the |ike. Waxes, polymers, mcroparticles,
20 and the like can be utilized to prepajf.sustained- rel ease
dosage forns. Also, osnotic punps can be enpl oyed to deliver the
active conpound uni for melg déous solubiéhs %ﬁt&hmgedrpei:amduse can be The

phar maceutical pr epar at i orﬁs d&ggoi{}i{ﬁ%t{ﬁ)@ azc&ive .‘-‘3{“§°§é§ cﬁ‘g@‘té:n uni t

dosage form In su® Into unit

doses ‘cont ai ni ng and ack}im%mlﬁ-ﬁﬂblqwﬂ%?ﬁ@ssrofﬂﬁﬁerﬁctF‘?éb%b?ﬁicmarﬂn The
uni t dosage formcambﬁcénﬂh@clagaadspaspaéﬁﬁém the package

contai ping digcrete quantities of reparation, such_as ack
tabl ets, caps@les, and S £ Bi“m?/ %ﬁjst%& r‘frﬁ&Pgaf '7&? erf he unit
dosage form can be made by di@msxsrles thabfmelscaliweﬂedoactweng@mmtf, or

}t Can35 be t_rl‘_ﬁnawt ; éaprvha;?aeanhﬁbea??fmﬁa&t iqfy b I&a&s kB ﬁ@&tkﬁgﬁ%r

orm e erapeutica ef fec e a coppoun :

of Formula | will gﬁ#ﬂ%’?‘éﬁ’g}? igame o rekbBs e %eWe]t"c?ﬁb‘&ﬁFe' sodium ,n

96/ 34867 carboxymethylcellulose, and WErUSedLok8oen suspending
-126- 10100 ngég,gtg)f body wei ght per day Typi cal adult doses

will be about 50 to about. 80Q antit cti
conponent in a unit dosé® Jpﬁ%ﬂé’ggﬁ%ﬂ orm é%‘?éﬁaﬁpﬁﬂj‘ﬂzi[% from

about 0.1 ng to aboatreSdftenyled %o bepceh'eeabéq, ahontly. befigreoud®p) try

according to the 34 uP&rfdﬁd“p% EQE&S&E'P&%JI *&%m&ﬁ&ﬁﬂﬁt%nth%tﬁﬁiwe
conponent . The corrp Ja‘gn can, ?s r cont ai n_ot her

ed
conpati bl e ther apeu s ﬁt“?& (o) o] utf“?’n SrERPFRSOPPea®Ment with a
conpound of BS&rnul aemwsidms_.o Theslec prépanationeday dosigénef inbadditiam

about 500 ng per o the active component, colorants, flavors,

stabilizers, buffers, artificial and natural
sweeteners, dispersants, thickeners, solubilizing
agents, and the like. Waxes, polymers, microparticles,

20 and the like can be utilized to prepare sustained-
release dosage forms. Also, osmotic pumps can be
employed to deliver the active compound uniformally
over a prolonged period.

The pharmaceutical preparations of the invention

25 are preferably in unit dosage form. In such form, the
preparation is subdivided into unit doses containing
appropriate quantities of the active component. The
unit dosage form can be a packaged preparation, the
package containing discrete quantities of preparation,

30 such as'packeted tablets, capsules, and powders in
vials or ampoules. Also, the unit dosage form can be a
capsules, tablet, cachet, or lozenge itself, or it can
be the appropriate number of any of these in packaged
form. '

35 The therapeutically effective dose of a compound
of Formula I will generally be from about 1 mg to about



day, either singly or in nultiple doses over a 24-hour peri od.

EXAMPLE 125 15 A pharnmaceutical fornulation in the formof hard

gelatin capsules for oral adm nistration are prepared usi ng the

foll owi ng ingredients: Quantity
/ capsul e 0 Acti ve conpound 250

(S'[Tgr chppomZaP‘F"’"“s"’ 200 ™ Magnesi um st EGHU96/05819

10 - Tot al 460 ng 25 The

above ingredients are mxed and filled iniQg. hard gel atin capsules in

460 ng quantities. A typi cal active ingredient is

6- (2- net hyl - 1- napléd g /xg oF Bedy weight per day Typical adult doses

Cormos L1 on 15 adfiE & e%ra"“? 5f; 65 e B 5, pRE aay . M BRRAERT, o
post surgi cal restefcagtive componen)\G& 3ydd dose preparation may be
PCT/ US96/ 05819  varied or adjusted from about 0.1 md2¥o about 500 mg,

Fﬁg\'rvglc_i:zeﬁtz 65 preferably aRﬁB ngo%nlygl 6*’° 913)0‘2 %c%g%”ﬁpwg nSIt)%eG (2- br ono-
500 ny 4Pt AIdaTs apphicatiopand (theg pothagy| of the active
pyrido[ 2, 3-d] pyri &ﬁbd&nﬁ 8Hh‘hen§omposition xhi el déQib'éd,Orb.](s@% N. F.)
Sacgharln Oggn i%er compatible the;ﬁgeﬁﬁlc agents. Cﬁ%%&&%g gvor
50 ngy . in need of treatment with a compound of Formula will
10 be administered a dosage of about 1.to about 500 mg per
day, either singly or in multiple doses over a 24-hour
period.
BEXAMPLE 125
15 A pharmaceutical formulation in the form of hard

gelatin capsules for oral administration are prepared
using the following ingredients:

Quantity
(mg/capsule)
20 Active compound . 250
Starch powder 200
Magnesium stearate 10
Total 460 mg

25
The above ingredients are mixed and filled into
. hard gelatin capsules in 460 mg quantities. A typical
active ingredient is 6-(2-methyl-l-naphthyl)-7-imino-
8-isopropyl-7,8-dihydro-~pyrido[2,3-dlpyrimidine-
30 2-ylamine. The composition is administered from 2 to
4 times a day for treatment of postsurgical restenosis.



Distilled water gq.s. ad 100 nL 15 The

sorbitol solution is added to 40 nL of distilled water and the

pyri dopyrimdine is suspended therein. The saccharin, sodium
benzoate, and flavoring are added and di ssol ved. The volune is
adjusted to Om wth distilled water. Each m|lili up 20
contains 5 ng‘g?mgg I've ingredient. $%&n@$ MPLE
127 Tabl ets each containing 60 ng of active ingredient 25
Active ingredient 60 ng -127- St ar ch

45 ny M crocrystalline cellul ose 35 ng 30

Pol yvi nyl pyr ol i done 4 BYAMPLE 126 (as 10%
solution in water) Sodi um car boxynet hyl starch 4.5 ny
Magnesi um st ear ate 0.5 ng Tal c

1.0 nmg 35 Tot al Formulation for Oral Suspensiom ny _

The active ingredients, starch, andiagkédiese, are passasbunlir ough a

No. 45 mesh & S. si eV plfLTBpRpyAamino) -60{ PLm6- 1he SOl Ul5oRN maf
pol yvi nyl pyrrolidone jlsmethoxy-s-eth\ﬁ@tﬁééﬁﬂé@l)-B-n-hexyl-

PCT/ US96/ 05819 pyrido[2,3-dlpyrimidine-7(8H)-ch&3- m xed wth
the resul tant powder sggfgitdieddatied (708 wim/pugh a No. 14 maphmd S
sieve. The granul es aggaium berd¥ds®e¢ at S0[err]C to 60[err] C anggagsed

through a hk&0'18 rrEShSaccharin 10 mg
Cherry Flavor 50 mg
Distilled water qg.s. ad 100 mL

15 The sorbitol solution is added to 40 mL of

distilled water and the pyridopyrimidine is suspended
therein. The saccharin, sodium benzoate, and flavoring
are added and dissolved. The volume is adjusted to

100 mL with distilled water. Bach milliliter of syrup

20 contains 5 mg of active ingredient.
EXAMPLE 127
Tablets each containing 60 mg of active ingredient

25

Active ingredient 60 mg

Starch - 45 mg

Microcrystalline cellulose 35 mg
30 Polyvinylpyrolidone 4 mg

(as 10% solution in water)

Sodium carboxymethyl starch 4.5 mg

Magnesium stearate 0.5 mg

Talc 1.0 mg
35 Total 150 mg

The active ingredients, starch, and cellulose, are
passed through a No. 45 mesh U.S. sieve and mixed
40 thoroughly. The solution of polyvinylpyrrolidone is



U.S. sieve. The sodi um carboxynet hyl starch, magnesium 5 stearate, and

talc, previously passed through a No. 60 mesh U. S. sieve, are then
added to the granul es which, after m xing, are conpressed on a tablet
machine to yield tablets each wei ghing 150 ng. A typical
active ingredi lized in the above 10 preparation i ound
of Exanpl e 12W(%6'3M6l7 EXAMPLE 128 fcffﬁé‘%}&&%’
parenteral conposition suitable for adm ni stration by injection | s
prepared by dissolving 15 100 ng of -128-

2- am no- 6- (2, 6-di chl orophenyl ) - 7-t hi oxo- pyrido[2,3-d]pyrimdine in
250 mL of 0.9% aqueixexl with thespesultait @owdlersoruodi themrphsagdist i ng t he
pH of the ﬂ% g of Q«oabwtmzsﬂ v B $ifeReMU! #hi ogrd st lardui t ed

for the treatnent ['east__cancer 20 XAMPLE
129 Pr epar a‘?’F’cﬁflf"& 5§ FpbQi 687F and passed throughy;g Np-o 15 ™88 ny of

2-met hyl sul f anyl - 68(2, Gsieve. The sodium carboxymethyl starch, magnesium

di chl or ophenFI ér EY%+€%d&d§t ; %ﬂ;ﬂbd' %&-g\(ﬂﬂs']&n%aggggzéhl%ugﬂ-@%m 60l

t heobr oma oi orm ure i s

cool ed to 24[ err] nesh (Cyflr SdSiFSY gare then added, to, Fhesotanyled Mhigby gh
about 2 g and can &fter mixinggnapestempriedserinch totabletmsadaidie day f or
t r eat ment 0 t | t WD 96/ 34867
PCT! US96/ 05819 b1 ORE el ¥es' BAEBAHOGhim 150 gy o

EXAMPLE 130 A typical active qqﬁﬁqgﬂeqﬁrgﬁagagggnin the above

| ngredient 10 preparatiohiignthéngdmpoind of Example 12.

2- Acet am do- 6- ( 2- napht hyl ) - 8- et hyl - 20

EXAMPLE 128
A parenteral composition suitable for
administration by injection is prepared by dissolving
15 100 mg of 2-amino-6-(2,6-dichlorophenyl)-7-thioxo-
pyrido(2,3-dlpyrimidine in 250 mL of 0.9% aqueous
sodium chloride solution and adjusting the pH of the
solution to about 7.0. This formulation is well suited
for thé treatment of breast cancer.
20
EXAMPLE 129
Preparation for Suppositories
A mixture of 500 mg of 2-methylsulfanyl-6-(2,6-
dichlorophenyl)-pyrido[2,3-d]pyrimidin-7(8H)~one and
25 1500 mg of theobroma oil are blended to uniformity at
60°C. The mixture is cooled to 24°C in tapered molds..
Each suppository will weigh about 2 g and can be
administered from 1 to 2 times each day for treatment
of bacterial infections.
30



pyrido[ 2, 3-d] pyri m di n-7(8H) - one Propyl ene G ycol

100 White Petrol atum 500
Cet earyl Al cohol 50 10 G yceryl Stearate
100 PEG 100 Stearate 100
Cet et h- 20 50 MongRRtidsnsasi UM
Phosphat e WO 96134867 80 TOTAL P
1000 15 EXAMPLE 131 Sl ow Rel ease
Preparation Five hundred mlli grgwe of 6-(2, 6-dichl orophenyl) -
20 2- 4-(2-diethyl am noet hoxy) - phenyl am no] - 8- net hoxy- 8H
pyrido[ 2, 3-d] pyri m di n-7- one hydr ochl or i EltaMersE Al3aced I n an osnotic
punp tablet and admi nistered orally for treatment and prevention of
rest enosi s. 25 VWhat is clainmed is: WD 96/ 34867
PCT/ US96/ 05819 Topical Preparati®g0-
CLAl I\/B 1 —\ \;U'IIPUUIIU Ul Ih&gea Ielnl Ia Anlount (mg)
5 2-Acetamido-6-(2-naphthyl)-8~-ethyl- 20
pyrido[2,3-d]pyrimidin-7(8H)~-one
Propylene Glycol 100
White Petrolatum . , 500
‘Cetearyl Alcochol . 50
10 Glyceryl Stearate 100
PEG 100 Stearate 100
Ceteth-20 50
Monobasic Sodium Phosphate 80
TOTAL , 1000
15
EXAMPLE 131
Slov Release Preparation
Five hundred milligrams of 6-(2,6-dichlorophenyl)-
20 2-{4-(2-diethylaminoethoxy)-phenylamino]-8-methoxy-8H-

pyrido[2,3~-d]pyrimidin-7-one hydrochloride was placed
in an osmotic pump tablet and administered orally for
treatment and prevention of restenosis.

25 What is claimed is:



[err] wherein 10 Xis NH, NAcyl, 0, or S
Rlerr] is NRerr]Rerr], S(Oferr], 1 or [err], or OR[err];
Rlerr], Rerr], and R err] independently are hydrogen,

(CHerr])[err]Ph where Ph is phenyl or substituted phenyl and
nis 0, 1, 2, eteroaromatic, 15 ' cycl oal kyl P@bgg;s}oss,g

al kanoyl, erv?{’g |, Jerr]-Cerr] al kenyl , and -

al kynyl, where the al kyl, al kenyl , and aIanvI arouns nav be
substituted by NR[err] R err], -pdenyl , substit ut ed hen I

;Ei:lo\?\llnge Rl err] and R[e?lr i(yla?)éyi ngggégégi«xﬁ;{aﬁ%?bggﬁl OHmmm"H“IF"m”",ZO
Clerr]-Cferr] alkyl, (err]-Clerr] al kenyI C[err] derr] " al ynyI s

(CH2) nPh where Ph is phenyl or substltut eny and n is 0,
1, 2, or 3, cycloallky| A compound of E?Hg‘f t|c and Rlerr] and R err]
taken together with 25 t he n|trogen to whi ch they are attached can
conplete a ring having 3 to 7 carbon atons_and - Ar optionally
containing 1, 2, or 3 heteroatons N7 Cted from nitrogen
oxygen, and sul fur. err]| can fdditionally be

-C(=O Rerr],5-C(=0ORerr], 30
-Sgerr]NRlerr]Rerr], -C(=ONR[err]RFarr], C(i‘I{S)N err]R[err]
-C(=NH)Rerr], -C(=NH)NR[err]R err], and R err] land Rl err] can be

taken together with the nitrogen to which they ar? attached to
conplete a ring having 3 to 7 carbon atons and optionally
containing 1, 2, or WO 96/ 34867

PCT/ US96/ 05819 vherein -131- 35 3

het er oat ons 3@l ect ed from niXrbydHl, dPGah; Qngor S/ sul fur;

Ar is phenyl, substituted phg Yis NR3R,, 8(0)g, 1 N&t 65 Gy, 0t ORy
and the pharnaceutically acc&gt aﬁ)l e asn% tRs tlhﬁéﬁ@ﬁdently are hydrogen,
(CH; ) Ph where Ph is phenyl or substituted phenyl
and n is 0, 1, 2, or 3, heterocaromatic,
15 cycloalkyl, Cq-Cg alkanoyl, C;-Cg alkyl, Cy-Cg
alkenyl, and C;-Cg alkynyl, where the alkyl,
"alkenyl, and alkynyl groups may be substituted by
NRgRg, phenyl, substituted phenyl, thioalkyl,
alkyloxy, hydroxy, carboxy, halogen, -cycloalkyl,
20 and where Rg and Rg are independently hydrogen,
' C1-Cq alkyl, C5-Cgq alkenyl, C5-Cg alkynyl,
(CHy ) Fh where Ph is phenyl or substituted phenyl
and n is 0, 1, 2, oxr 3, cycloalkyl,
_ heteroaromatic, and Rg and Rg taken together with
25 the nitrogen to which they are attached can
" complete a ring having 3 to 7 carbon atoms and
optionally containing 1, 2, or 3 heteroatoms
selected from nitrogen, oxygen, and sulfur.
Ry can additionally be -C(=O)R3, -C(=O)ORj3,
30 -80gR3, -80oNRgRg, -C(=O)NRgRg, -C(=S)NRgRg,
-C(=NH)R3, -C(=NH)NRgRg, and R3 and R; can be
taken together with the nitrogen to which they are
attached to complete a ring having 3 to 7 carbon
atoms and optionally containing 1, 2, or



—_—

\?\/lneréi rc]og[pgter]d ngGR[aia;nr]l Pﬁ\égggnégﬁt r gr ;nrjlaaC[ err][eE:Harr]““\l“;““ﬂ“l““‘““\“‘
and halo, and Rerr], Rerr], and X are as defined above. *
conmpound of Claim 2 wherein R[err] is CJerr]-Cerr] alkyl or

substituted err] al kyl. 4. A conpound of %ﬁis%&s erein
Rerr] is NR[C%rrf']]!aagrr 5. Acorrpound of Claim4 ereln]‘-g

hydr ogen. A compound of Claim5 wherein R4 is hydrogen.

7. A conpound of CI aim6 wherein X is NH131- 8. The conpound of
Caim7 which is 6- (2, 6-di net hyl - phenyl ) - 7-i m no- 8- net hyl -
7, 8-di hydr o3®yri do- [233hdtpyoat¢mhrsélth§d fepm nitrogen, oxygen, and

6- ( 2- net hyl - phenyl ) - 28 nethyl 5

7, 8- di hydr o- pyr|d0[23 pyrlmdl | ami ne; .and

6- phenyl 7-i mi no- 8- met hyl - réhﬁqi,, substituted phenyl, or

pyrido[ 2, 3-d] pyri m di nhét;lraarmatic.

and the pharmaceutically acceptable salts thereof.

2. A compound of Claim 1 having the formula

5 PN
Ry
10 wherein R; and Rg independently are C;-Cg alkyl

and halo, and Ry, Ry, and X are as defined above.

3. A compound of Claim 2 wherein R, is C;-Cg alkyl or
substituted C;-Cg alkyl.

4. A compound of Claim 3 whereln Ry is NR3R,.

5. A compound of Claim 4 wherein R3 is hydrogen.
6. A compound of Claim 5 wherein R; is hydrogen.
7. A compound of Claim 6 wherein X is NH.

8. The compound of Claim 7 which is
6-(2,6~dimethyl-phenyl)-7-imino-8-methyl-
7,8-dihydro~pyrido- [2,3-d}pyrimidin-2-ylamine;
6~-(2-methyl-phenyl)-7-imino-8-methyl-
5 7,8-dihydro-pyrido[2,3~dlpyrimidin-2-ylamine; and
6-phenyl-7-imino-8-methyl-7,8-dihydro-
pyrido[2,3-d}lpyrimidin-2-ylamine.



WD 96/ 34867 PCT/ USQ%/

-132- 9. A conpound of Caim2 having the fornul Jﬁmﬂﬁuﬂmﬁugmlm

10 wherein Rerr] is (Jerr]-Cerr] alkyl, Rer

Cerr]-Cerr] al kyl, Rerr] is (Jerr]-(err] alkyl or .
substituted C[ﬁjg,]s?&.;arr] al kyl, and Rlerr] and Rigéridsedéstio
Cerr]-Cerr] alkyl or halo. 10. A conpound of Cdaim9 which is

6- (2, 6- D chl or ophenyl) - 8- net hyl - 2-[ 3- (4-
met hyl pi perazi n-1-yl)-propyl am no] - 8H -132-

pyrido[ 2, 3-d] pyrimdin-7-one; 5

6- (2, 6- Di chl or ophersyl ) - 8 compgn@-of Claim 2 having the formula
met hyl am no- 8H pyri do[ 2, 3-d] pyri m di n-7- one;
6- (2, 6- D chl or ophenyl ) - 2- di net hyl am no-

met hyl - 8H- pyri do[ 2, 3-d] pyri m di n-7- one;

2, 6-Di chl orophenyl ) - 2-et hyl am no-8- 10
hyl - 81 pyrgdo[ 2, 3-d] pyri m di n-7- one;
2
n

8-
6- (
met
6- (2, 6- D chl or ophenyl ) - 2- (2- hydr oxyet h
ani no) - 8- et hyl - 84 pyri do[ 2, 3-d] pyri m ¢f n- 7qone;
6- (2, 6- D chl orophenyl ) - 2-i sopr opyl am Z
8- net hyl - 8H pyri do[ 2, 3-d] pyri m &3Ba¥-one;N15 N o

2-But yl ami no- 6- (2, 6- di chl or ophenyl ) - 8- et hyl - |

8H pyrido[ 2, 3-d] pyri m di n- 7- one; Ry

2- Benzyl am n206- ( 2, 6-di chl or ophenyl ) - 8- .

met hyl - 8H pyri do[ 2, 3-d] e'&_@#’- i g=7 - : -

6- (2, 6- D chl or ophenyl )-gﬂrret )g/ll ?é-%%-reizocfi alkyl, Ry is hydrogen or C~Cg
mor phol i n- 4-yI - pr opyl amialdy¥isiRpyis &g L -adjkyl or substituiggd iGyi~fien- 7- one;

alkyl, and R; and Rg are C;-Cg alkyl or halo.

m

10. A compound of Claim 9 which is
6-(2,6~-Dichlorophenyl)-8-methyl-2-[3-(4-
methylpiperazin-1-yl)-propylamino]-8H-
pyrido(2,3-d}pyrimidin-7-one;
5 6~-(2,6-Dichlorophenyl)-8-methyl-2-
methylamino-8H-pyrido[2,3-d]pyrimidin-7-one;
6-(2,6~-Dichlorophenyl)-2-dimethylamino-~
8-methyl-8H-pyrido[2,3-d]lpyrimidin-7-one;
6-(2,6-Dichlorophenyl)-2-ethylamino-8-
10 methyl-8H-pyrido[2,3-d]lpyrimidin-7-one;
6-(2,6-Dichlorophenyl)-2-{2-hydroxyethyl-
amino)-8-methyl-8B-pyrido(2,3-d]lpyrimidin-7-one;
6-(2,6-Dichlorophenyl)-2-isopropylamino-
8-methyl-8H~pyrido[2,3-d)}pyrimidin-7-one;
15 2-Butylamino-6-(2,6-dichlorophenyl)-8-methyl-
8H-pyrido[2,3-dlpyrimidin-7-one;
2-Benzy1amino-6-(2,G-dichlorophenyl)-8-
methyl-8H-pyrido[2,3-d]pyrimidin-7-one;
6-(2,6-Dichlorophenyl)-8-methyl-2-(3-
20 morpholin-4-yl-propylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;



WD 96/ 34867 CT/U896/05819

bﬁgﬁQI) ethylan1no] 8- ne?h§ﬁ ghPLi lﬂﬂﬂ!ﬁﬁ“ﬁ"“l#“iz (3.4 dlg???ﬁfé;n-7-one;

6- (2, 6- D chl orophenyl ) - 8- net hyl - 2-[ (pyri di n-

2 ylnethyl) a pyrido[ 2, 3-d] pyri m di n- 7- .

6-(2, 6-Di chl oﬁé’ﬁﬁ%’?@ﬁ-& met hyl - 2-[ (pyri di n- Vetrusscisers
-3-yl net hyl ) -am no] - 8H pyri do[ 2, 3-d] pyri m di n- 30 7-one;

6- (2, 6-Di chl orophenyl ) - 8-nmet hyl - 2- (2- pyri dif33-

2-yl -et hyl am no) - 8H pyri do[ 2, 3-d] pyri m di n- 7- one;

6-(2,6-D ChIOrophenyl)-2-[3-64{1}54ﬂ£ﬂh&b¥ophenyl)-2-[2-(3,4-dimethoxy-
phenyl) - pi perazin-1-yl] ] - 3- et hyl - - : ETIR
ol 275 4] oy il e 99&821’ A T3 L BV e BhY1 3H - pyridol2, 3-4)

6- (2, 6- Di chl or ophenyl ) - BYRinkGin 71 [opes4-

met hyl pi perazs n-1-yl ) - butyl ae+ (®]6-Btchlorophenyl)- 8-methyl-2- [ (pyridin-
pyrido[ 2, 3-d] pyrimdin

6-[6-(2, 6-Di chlorophenyﬁ)gg et¥% 1} -apine) -f8spyyhdol2, 3-dlpyrinidin-
di hydropyrido[ 2, 3- d]pernpaﬁn 2 ylan1no] hexanoi ¢ acid,

g e{g ?;txél DlesL Fr nenyl -8 -(2,6-Dichlorophenyl)-8-methyl-2-[(pyridin-
-[6-(2, 6-Di chl oropheny ne

di hydr opyri do[ 2, 3- d] pyrﬁh I {éﬂ’gy/ir’arﬁ'“ﬁ‘T]h Bizpyridol2, 3- dlpyrimidig- 45
6- (2, 6- Di chl 3 ophenyl ) - 8~enfyl - 2-[ 3- (4-

met hyl - pi per azi n-1-yl ) - pr opy gage '@dpfiklorophenyl) -8 -methyl-2-(2-pyridin-
pyrido[ 2, 3-d] pyri m di n-

6- (2, 6- Di chl or ophenyl ) - 8% fRYPYLap4nq)  8H-pyridol2, 3-d]pyrimidin-7-one;
net hyl pi perazi n-1-yl) - pentyl &nk 2o§ -Bi¢hlsgrophenyl)~2-{3-[4-(2-methoxy-
pyrido[ 2, 3- d]pyrln‘dln'ﬁhgﬁg % pi?erazin 1-yl}-propylamino}-8-methyl-8H-

3 %%f%&%gﬁ ggl[(z)rgpgen t gy %i‘rﬂq@g ~7-one; phenyl ] -butyric
aci d, ethyl ester; and 6~ (2 6- Dichlorophenyl) 8-methyl-2-~[4-(4-
4-[4-[6- (2, 6-Dichl or ophg¥hj. 1ﬁ€i—£win-7r-@1q -butylamino] -8H-
;C?délhydropyrldo[Z 3- d¥B¥&hgk9 g: g]ﬂ&é&mf&¥n -7-one; phenyl ) -butyric
6-[6-(2,6-Dichlorophenyl)-8-methyl-7-oxo-7,8~
40 dihydropyrido[2,3-d]lpyrimidin-2-ylamino] ~hexanoic

acid, tert-butyl ester;

6-[6-(2,6-Dichlorophenyl)~8-methyl-7-oxo-~-7,8-
dihydropyrido[2,3~d]pyrimidin-2-ylamino]-hexanoic
acid;

45 6-(2,6-Dichlorophenyl)-8-ethyl-2-[3-(4~
methyl-piperazin-1-yl)-propylamino]-8H-
pyrido(2,3-dlpyrimidin-7-one;

6-(2,6-Dichlorophenyl)-8-methyl-2-[5-(4-
methylpiperazin-l-yl)-pentylamino] -8H-

50 pyrido{2,3-d}lpyrimidin-7-one;

4-{4-[6-(2,6-Dichlorophenyl)-8-methyl-7-0oxo-
7,8-dihydropyrido[2,3-d]lpyrimidin~2-ylamino] -
phenyl])-butyric acid, ethyl ester; and

4-{4~[6-(2,6-Dichlorophenyl)-8-methyl-7-oxo-

55 7,8-dihydropyrido[2,3-d]pyrimidin-2-ylamino]-
phenyl}-butyric acid.



WD 96/ 34867 ~ PCT/ US96/ 05819

é(l)?r;g;)und of Cllél mAl(iOvnvIPl?gEd| gf (H""m,ﬂ"“mﬂmmm =0 e The

2- Ami no- 6- (2, 6-di chl or ophenyl ) - 8- metthyt- ™

pyri do[ 2, 3-d] n 7(8H) - one; /0S96/05819
2- Am no- 6- pheyﬁ%@‘mﬁ hyl - pyrido[ 2,3-d]- 5 pyri m di E?;(SH) -olne;
2- Ami no- 6- (2, 6-di chl orophenyl ) - 8- et hyl -

pyrido[ 2, 3-d] pyri m di ne- 7( 8H) - one; -134-

2- Ami no- 6 (2, 6-di chl or ophenyl) - 8- propyl -

pyrido[ 2, 3-d] pyri miHi n-&7 -cempoun@ of c:La:.m 5 wherein X is O.
2- Am no- 8- but yl - 6- (2, 6-di chl orophenyl) 8H

pyrido[ 2, 3-d] pyri md| n- 7-on

2- Ani no- 6- (2, 6-di orcﬁﬂfem°§nf1585u?ﬁ"’%ﬁ1 which is

pyri do[ 2, 3-d] pyri m di n- 7- on@-amino-6-(2,6-dichlorophenyl)- 8 -methyl-

2- Ami no- 6- (2, 6-di chl or - -
armi nopr opyl ) - 8H pyr | doO%Fﬁ [)2' I‘%I ﬁi?pﬁ'ffﬁim =7 (BH) -one;

7
[ 2- Ami no- 6- (2, 6-di chl orophe RO g Pl?'FF‘Y -8-methyl-pyrido(2,3-d]-
Fgrkdo[ 2, g ((:I]Zspyrijm' ﬂ: n- ﬂy:g/in}imme-ﬂl(cnacodenet hyl ester,;

m no- 6- di chl or ophenyl Q¥Q - - :
pyrido[ 2, 3-d] pyri m di n- 8-yl r%lg}énetzﬁoc%aﬂl_h 3:90hlorophengrl) ?bﬁ%l;, lest er:
[ 2- Ai no- 6- (2, 6-di chl or 3,374dpgrimpidine-7(8H) -on
Fz)'y,ra\l do[ Zégbd] pylri m di n- 8-yl |2 -aaeinioc 6ag¢R¢6 - dlchlorophenyl)-8-propyl-BH-

- Am no- 8- benzyl - 6- (2, 6 qpth 2.
pyrido[ 2, 3-d] pyri mdin ﬂf&gﬂf %)j.mﬁh&n P-one;
27Anino-B-( ‘gronnbenzyl) 6- %;pq;no 8-butyl-6-(2,6-dichlorophenyl)-8H-
di chl or ophenyl ) - 8H pyr i geffadt2]) alipyirdinhdTnoheone;

4-[2- Ami no- 6- (2, 6-di chl or op -
pyri do[ 2, 3-d] pyr| m di n- 8-y hf}rh#d% -ben?o??aég}lllor%phenyl) 8- 1s?ﬁ131/1lzylésstner

2- Ani no- 8- ( 2, 6-di chl oroBEﬁ%?‘PPﬁi'(djpgfrlmidin-7-one.
di chl or ophenyl ) - 8H pyri do[ 2, 3-&hims-ia¥i(Qi, 6-aiohborophenyl) -8- (3-dimethyl -

ﬁéﬁggg;hghgi}?:gLfBL?{ggFS?éé%ﬁiiifLaﬂ gxrldo[% ,3-d]pyrimidin-7-one;
[2-Amino-6-(2,6~ ichlorophenyl) 7-oxo-7H-
pyrido(2,3-d]lpyrimidin-8-yl]-acetic acid methyl
ester;
[2-Amino-6-(2,6~-dichlorophenyl)-7-oxo-7H-
20 pyrido(2,3-dlpyrimidin-8-yl]-acetic acid
tert-butyl ester;
[2-Amino-6-(2,6- dichlorophenyl) 7-oxo-7H-
pyrido{2,3-dlpyrimidin-8-yl)~acetic acid;
) 2-Amino-8-benzyl-6-(2,6-dichlorophenyl)-8H-
25 pyrido[2,3-d]lpyrimidin-7-one;
2-Amino-8-(3-bromobenzyl)-6-(2,6-
dichlorophenyl)-8H-pyrido[2,3-d]lpyrimidin-7-one;
_ 4-[2-Amino-6-(2,6-dichlorophenyl)~7-oxo-7H-
pyrido[2,3-d)pyrimidin-8-ylmethyl] -benzoic acid
30 methyl ester;
2-Amino-8-(2,6-dichlorobenzyl)-6-(2,6-
dichlorophenyl)-8H-pyrido[2,3-d]lpyrimidin-7-one;
2-Amino-6-(2,6-dichlorophenyl) 8- (4-
methoxybenzyl)-8H-pyrido[2,3-d]lpyrimidin-7-one;



WD 96/ 34867 PCT/ US96/ 05819

-135- 35 2- Am no- - di aorophenyl ) - 8- pyridi n-

4-yl met hyl - 8H pyri do[ 2, 3-d] pyri gﬁ Hﬁﬂﬂmmmmm

2- Ami no- 6- (2, 6-di chl orophenyl ) -8-'3-¢c "t " g "3

phenyl ] propyl )-8H pyrido[ 2, 3-d] pyri m di n- 7- one. 13. secpEbgund
of daimi1l we 672- ani no- 6- PERf o

(2, 6-di net hyl phenyl) - 8- net hyl - pyri do[ 2, 3-d] -
pyrim din-7(8H)-one. 14. The conpoygel of Caim 1l which is
2-am no- 6- (2-met hyl phenyl ) - 8- et hyl - pyri do[ 2, 3-d] pyri m di n-
7(8H) - one. ﬁs kvl 15. A cpmaudd 661 206 ad il aduptainy 13-8-pyyridin-

al Ky

Clerr]-Clerr - : ;
16. A conpound of d ai n’?‘1%1%??5’@15'%'3%%3%85I@Mﬁg’gj}%%reg%; and
Gerri-derr] alkyl. 2 - Ji.nox 6cd Ap6AUCHIOXIRASAYI “RidPai n X is NH.

18. The conpound of C ahRad/1N¥H I-BH-Byr2adf2, 3-dlpyrimidin-7-one.
di chl orophenyl )-7-im no?S-%ryet%@]:)& di Eglrdro- By

pyrido[ 2, 3-d] pyri m di n-2-yl]-(3-diethyl am no- propyl ) - am ne.
19. A conpound of @Bai nThé edrpeund 0f €lgim 11 which iﬁ)?'ﬁ‘f@“@éﬁf)ound of

Caiml1l9 which is [6-(2,6-¢g- 1)-8-methyl- ido[2,3-d]-
di chl or ophenyl ) - 8- net hyI(-9'7§o‘;fu'xfle7t_:'h -l 'h@l r(;- methyl-pyridol2, :
pyrido[ 2, 3-d] pyri m di n-EYﬁ"f‘-%%‘!d ‘eet'*?yl°é’ﬁi'no- propyl ) - ani ne.
14. The compound of Claim 11 which is 2-amino-6-
(2-methylphenyl)-B-methyl-pyrido[z,3~d]pyrimidin-
7(8H)-one.

15. A compound of Claim 5 wherein R; is C;-Cg alkyl
substituted with NRgRg.

16. A compound of Claim 15 wherein Rg and Rg both are
Cl'CS alkyl.

17. A compound of Claim 16 wherein X is NH.

18. The compound of Claim 17 which is [6-(2,6-
dichlorophenyl)-7-imino-8-methyl-7,8-dihydro-
pyrido[2,3-d]lpyrimidin-2-yl] -(3-diethylamino-
propyl)-amine.

19. A compound of Claim 16 wherein X is O.

20. The compound of Claim 19 which is [6-(2,6-
dichlorophenyl)-8-methyl-7-oxo-7,8-dihydro-
pyrido[2,3-d]lpyrimidin-2-yl}-(3-diethylamino-
propyl)-amine.

21. The compound of Claim 19 which is N-[6-(2,6-
dichlorophenyl) -8 -methyl-7-oxo-7,8-dihydro-
pyrido[2,3-d]pyrimidin-2-yl]acetamide.



21. The conpound of Claim19 which is N-[6-(2,6-

di chl orophenyl) - 8- net hyl - 7- oxo- 7, 8- di hydr o-

otz vz MU s 2 e comomn o

Claim 22 which i s 2-am no-6-
(2, 6-di chl or eI - 8- net hyl - pyri do[ 2, 3] -
24. A conpound of Claim4 wherein Xis QO

pyri m di n- RO W eone.

25. The conmpound of Caim?24

which is N[[6-(2, 6- di chl or ophenyl ).43§goxo- 8- et hyl - 7, 8- di hydr o-

pyrido[ 2, 3-d] pyri m di n-2-yl]-succi nam ¢ aci d.

26. The corrpound of Claim

24 which is 22 [ 6a( oRpSusd | Sf @kARY I6) witeden 8% nied g, -

7, 8-di hydropyrido[ 2, 3-d] pyri m din-2-yl]-

pyrroI|d|ne 2, 5-di one. 27.

A conpound of Claim 3 wherein Rerr] is err A conpound of Claim
27 wherein X is N3. The comheurndmfofHaisy 22 ¥ h?128i%\/rﬁ'cﬂ¥“1”§"é'(2 6-

di chl or ophenyl) - 2- hyd&@%k 81881 b pnyl)j-8éflethyl -pyrido[2, 3] -

[2 3-d] pyrimdin-7- yI| n_usmqmiThe conmpound of C aim 28 which |s

( 2 6- one

24. A compound of Claim 4 wherein X is O.

25. The compound of Claim 24 which is N-[[6-(2,6-
dichlorophenyl) -7-oxo-8-methyl-7,8-dihydro-
pyrido[2,3-dlpyrimidin-2-yl]-succinamic acid.

26. The compound of Claim 24 which is
1-[6-(2,6-dichlorophenyl)-7-oxo-8-methyl-
7,8-dihydropyrido[2,3~-d]pyrimidin-2-yl]-

pyrrolidine-2,5-dione.

27. A compound of Claim 3 wherein R; is ORj.

28. A compound of Claim 27 wherein X is NH.

29. The compound of Claim 28 which is 6-(2,6-
dichlorophenyl)-2-hydroxy-8-methyl-8H~-pyrido-
[2,3-d]pyrimidin-7-ylideneamine.

30. The compound of Claim 28 which is 6-(2,6-
dichlorophenyl)-2-(2-ethoxy-ethoxy)-8-methyl-
8H-pyrido[2,3-d]lpyrimidin-7-ylideneamine.

31. A compound of Claim 27 wherein X is O.

32. The compound of Claim 31 which is 6-(2,6-
dichlorophenyl)-2-hydroxy-8-methyl-8H-
pyrido[2,3-d]}pyrimidin-7-one.



di chl or ophenyl) - 2- ( 2- et hoxy=et-hoxy)-8—rethy--—

8H pyrido[ 2, 3-d] pyri m di n-7- y|gi ' 1. A conmpound of Caim?27
wherein Xis QO 32. The 01 Gﬂﬁ@ﬁ'ﬂ&mﬂ" 31 which is 6-(2,6-
di chl or ophenyl ) - 2- hydr oxy- 8- - w g Lapyrido[ 2, 3-d] pyri m di n-7-one.

-137- conmpound of Claim 31 which is 6-(2, 6-

di chl or opheny?é—gggggz (di et hyl am no)-et hoxy] - PCT/USI6R5819

8- et hyl - 8H pyrido[ 2, 3-d] pyri m di n- 7- one. 34. A conpound of Claim
3 wherein Rerr] is S(Oferr],-1y-or [err]Rerr]. 35.
A compound of C aim 34 wherein X is NH or O. 36. The conpound of

Claim 35 which is 33. The compound &f (Laim dilckhachphengt)2 Bnet hyl - 2-
et hysulfamyl S by glokde a1 fr- asetiyimminofethbffpsan e S
met hyl sul f anyl - 8H pyr i GoPEERYYT BHPYFIAL2, 3-dlpyrimidin-T1908meani ne;
6- (2, 6-Di chl or ophenyl ) - 2- met hanesul fi nyl -
6 (2.6.01 chl b opheti ) 75 otipkipd 8 ‘eflfn Snerein &, 1o
met hyl sul f anyl - 8H pyr i &f[€203- 4} py+i 2TRE n- 7- one;
6- (2, 6-Di chl or ophenyl) - 2- met hanesul f onyl - 8- nmet hyl - 8H
gyzgegg%;ghﬁgpgghgﬁg{?}gfhgﬁﬁngzgflg}aim 34 wherein X is NH or O.
met hyl sul fanyl - 8H pyri do[ 2, 3-d] pyri m di n- 7- one;
36. The compound of Claim 35 which is
6-(2,6- dichlorophenyl)-8-methyl-2-

methylsulfanyl-8H- pyrido[2,3-d]pyrimidin-

7-ylideneamine;

5 6-(2,6-Dichlorophenyl)~8~-ethyl-2-
methylsulfanyl-8H-pyrido[2,3~-d]pyrimidin-
7-ylideneamine;

6-(2,6-Dichlorophenyl)-2-methanesulfinyl-
8-methyl-8H-pyrido[2,3-d)pyrimidin-7-one;
10 6-(2,6-Dichlorophenyl)-8-methyl-2-
methylsulfanyl-8H-pyrido[2,3-d]lpyrinidin-7-~one;
6-(2,S-Dichlorophenyl)-z-methanesulfonyl-s-
methyl-8H- pyrido[2,3-d}pyrimidin-7-one;
. 6-(2,6-Dichlorophenyl)-8-methyl-2-
15 methylsulfanyl-8H-pyrido[2,3-d]pyrimidin-7-one;
and
6-(2,6-Dichlorophenyl)-8-ethyl-2-methane- .
sulfonyl-8H-pyrido[2,3-d)pyrimidin-7-one.

37. A compound of Claim 34 wherein X is N-Acyl.

38. The compound of Claim 37 which is )
‘ N-[6-(2,6~dichlorophenyl)-8-methyl-2-methyl-
sulfanyl-8H~-pyrido(2,3-d]lpyrimidin-7-ylidene]-
acetamide; and '



and 6-(2 - 8- et hyl - 2- met hane-
sulfonyl-8Fprrido[2,3-d]4 | “ |§ﬂm I n 37. A conpound of Claim
34 wherein X is N Acyl. onpound of Claim 37 which is

N[ 6- (2, 6-di chl orophenyl) - 8 nethyl 2- met-hyl -

sul fanyl - 8H-p 3-d] pyri mdin-7-ylidene]- 68k &9 and
WO o6/ Sasay " WodiRkdsr PCT/ US96/ 058 18] v
-138- 5 N-[ 6- (2, 6- Di chl orophenyl) - 8- et hyl - 2- et hyl -

sul fanyl - 8H pyrido[ 2, 3-d] pyri m din-7-yl i dengh= acet am de.

39. The conpound of Caim3 which is N[6-(2,6-

di chl or ophenyl ) - 2- (4- diethyNansfwnnﬁﬁnﬁQMlnmbphenyl) 8-ethyl-2-methyl-

8- net hyl - 8H—pyr|do[2 3 %Eﬁﬁg ﬁ7 lée@eh]pyrimidln 7-nggkﬁgude
|ng e 5 e

40. A conpound of formila
acetam de.

39. The compound of Claim 3 which is N-[6-(2,6-
dichlorophenyl)-2-(4-diethylaminobutylamino)-

8-methyl-8H-pyrido(2,3-d]pyrimidin-7-ylidene]-
acetamide. '

40. A compound of Claim 1 having the formula

10 vherein R, is C;-Cg alkyl or substituted C;-Cg
alkyl, X is O or NH, and Ar is phenyl, substituted
phenyl, pyridyl or substituted pyridyl.

41. A compound of Claim 40 which is
6-(2,6-Dichlorophenyl)-8-methyl-2-
phenylamino-8H~-pyrido{2,3-d}lpyrimidin-7-one;
) 2~ (3-Bromophenylamino)-6-(2,6~
5 dichlorophenyl)-8-methyl-8H-pyrido[2,3-d]}-
pyrimidin-7-one;
2-(4-Chlorophenylamino)-6-(2,6-dichloro-
phenyl)-8-methyl-8H-pyrido[2,3-d]lpyrimidin-7-one;
2-(Benzo[l,3)dioxol-5-ylamino)-6-~(2,6-
10 dichlorophenyl)-8-methyl-8H-pyrido(2,3-d]-
pyrimidin-7-one;
6-(2,6-Dichlorophenyl)-8-methyl-2-{pyridin-
4-ylamino)-8H-pyrido[2,3~d)pyrimidin-7-one;



10 wherein Rlerr] is (err]-Cerr] alkyl or substituted
Cerr]-Cerr] ﬁm“” NH, and Ar is phenyl, substituted
phenyl, pyridyl or substi IH ""3" "?"L 41. A conpound of d aim 40

which is (2, 6+D thl ®rophenyl ) - 8- net hyl - 2-

phenyl am no- o[ 2, 3-d] pyri m di n- 7- one; 1
2- (3- Bronopheny m#ﬂm-G%Z,& 5 PCTIUSSGAS81S
di chl orophenyl ) - 8- met hyl - 8H pyri do[ 2, 3-d] - pyri m di n-7-one;

2- (4- Chl or ophenyl am no) - 6- (2, 6-di chl oro- -139-
phenyl ) - 8- et hyl - 8H pyri do[ 2, 3-d] pyri m di n- 7- one;
2- (Benzo[ 1, 3] di oxol - 5-yl anfn63 - &=-Rixid.orpphenyl) ~8-methyl-2-p-

di chl orophegyl) - 8- net hgh¢ ﬁkhi?ﬁ(éi :’idﬂ[z 3-d]pyrimidity<7-gndi;n- 7- one;
6- (2, 6- D chl orophenyl) - 8

ri
4-yl‘ani no) - 8H pyri do[ 2, 3-d n? 9%1?n?ﬁépifr ﬁ@enyl) 2- (4 -mefhoyPREey} -
PCT/ US96/ 05819 amino)-8-methyl-8H-pyrido[2,3-dRe¢rimidin-7-one;

(2, 6-Di chl orophenyl) - 8- gt piy| ¢ pfshYorophenyl ) - 81 QbW /G -HredlaPy i dO[ 2,
d] pyri m di n-7- one;
(

6-
3-
6- (2, 6- Di chl or opheny! FR30P28 RISk d1 PYrimidin-7 -one;

an1no) 8- n20 hyl - 8H pyri do[ 8 82 g yichilichaphényhe-2- (2-methoxyphenyl -
6-

a

6-

a

(2, 6-Dichl orophenyl L8 b Li )
i no-8H pyr i dol 2. 3 dPerel; b R EBll-pyridol2, 3-dlpyrinidin-7-one;
2,

(2, 6- Di chl or ophenyl ) - 2- ( 8- kgt fiRisikarAPhenyl) -2- (3 -methoxyphenyl-
nlno) 8- net hyl - 8H pyraimdap?-8-wié¢ttyyl18RHpyridofe, 3-dlpyrimidin-7-one;

6- (2, 6- Di chl orophenyl ) - 2-( éﬂ&é?g - - -
anlno) 8- net hyl - 8F+pyr|do[§ gfd yrirm ﬁh?nglé 2- (4-methoxy-3-methyl
6- (2, 6- Di cB? or opheny| Phenyiaminn);8 methytlsBH-pyrido[2,3-dlpyrinidin-
phenylanino) 8- met hyl 78knpyri do[ 2, 3-d] pyri m di n- 7-one,

6- (2, 6- Di chl orophenyl ) - 8-egb ) _
phenyl ami no) - 8H pyri do[ 2, E {b rlrn%ﬁ¥?€¥3§$nyl) 8-ethyl-2-(4-methoxy

6- (2, 6- Di chl or ophenyl P ngﬂﬂ? QIIQHTRKR%QEQZ +30d]pyrimidin-7-one;
phenyl am no) - 8H pyri do[ 2, 36dkpy6+DichYorbphenyl)-8-ethyl-2-(4 hydroxy-

R i
Dichlorophenyl) 2-(4-ethoxyphenyl-
amino) - 8 ethyl-8H-pyrido[2,3-d]pyrimidin-7-one;
6-(2,6-Dichlorophenyl)-2-(3,4~-dimethoxy-
phenylamino)-8-~ethyl-8H-pyrido[2,3-d]pyrimidin-
35 - 7-one;
6-(2,6-Dichlorophenyl)-8-ethyl-2-(3,4,5-
trimethoxyphenylamino)-8H-pyrido[2,3-d)lpyrimidin-

7-one; _
_ 6-(2,6-Dichlorophenyl)-8-methyl-2-(pyridin-
40 3-ylamino)-8H-pyrido{2,3-d]pyrimidin-7-one;

6-(2,6-Dichlorophenyl)-2-[4-(2~-diethyl-
aminoethoxy)-phenylamino] -8-methyl -8H-
pyrido(2,3-d]lpyrimidin-7-one;
6~-(2,6-Dichlorophenyl)-2-(3-hydroxymethyl-
s 45 phenylamino)-8-methyl-8H-pyrido[2,3-d]pyrimidin-
7-one; '
6-(2,6-Dichlorophenyl)-2-(3,5-dimethoxy-
phenylamino)-8-methyl-8E-pyrido[2,3-d]pyrimidin-
7-one;



6- (2, 6- Di chl orophenylm

phenyl am no) - 8- et hyl u Eﬂ rimdin- 35 7-one;
6- (2, 6- Di chl or ophenyl )mmm mﬂ“

tri met hoxyphenyl am no) - 83H Syr Fdo 3 d] pyri m di n- 7-one;
6-(2,6-Dic ﬁmnyl) 8- net hyl - 2 (pyr|d| n- 40 TOS96/0S819
3y|amno)% pyrido[ 2, 3-d] pyri mdi n-7-one; PCH

6- (2, 6-Di chl or ophenyl ) -2-[ 4-(2-di et hyl -

am noet hoxy) - phenyl am no] - 8- net hyl - 8H -140-

pyrido[ 2, 3-d] pyri m di n-7-one;

6- (2, 6- DBBhI or ophenyl ) - Z{Gslﬁytﬁfﬁmltmmphényl) 8-methyl-7-oxo-

phenyl ani no) - 8- met hyj @magaf 2idbs a1 BNt din-2-ylamino] #- ONe;
6- (2, 6- D chl or ophenyl

phenyl ani no) - 8- net h Qe?ﬁ-léy?Fﬁ %‘% a\‘:"r}d%(pmtﬁhy& fster; 7- one;

WO 96/34867 6-(2,6-Dichlorophenyl) -2 - poineidestypygsidin-

- 140- ylahdnb§= é%&@ﬂﬁmw&ha&rt)38ajwmicﬁnoxo-

7, 8-di hyghopyrl do[ 2 73 Cﬂ pyrim din- | am noj - phenyl ] -acetic
acid, me ester;

6-(2,6-D chI orophenyl) 2{@46{ fret 2o&yPichldtinophenyl ) -8 -methyl -7 -oxo-

3-yl am no) - 8- net hyl ﬁ%—%ﬁ&ﬂggs ﬁ&&gyrﬂm]%ﬁ.m§&1n 2-ylaminG]ene;

[4-[6-(2,6-Dichlorop - 8-net hyl

7, 8- di hydr opyri do[ 2 Fg“i%’ rPREELR- QCjﬁ'am noj - phenyl ) -acetic
aci d: 6-6(-2 26 6 Ebi&h boxgptemyll) - 2- ( 3- hydiraxgpiteayll-- 60

am no) - 8¢get hyl - 8H - L n -

ISP, goRl Y| Orop%)ﬂ‘iﬁ 8~ ﬁeﬁh&‘:}’ éﬁlél}ﬁaﬁgﬁ §-d]pyrimidin-7-one;

di thyolropyr. do[ 2, 3- d]c|loyhr ﬁé&é ég%}ﬁﬁ:]kﬂr%?giﬂ-%;;‘;‘Et:i;7'°"é’cf’d$ gt h%IS
ester ihy rido mndpiidin am benmod.c

di hydr opyri do[ 2, 3- d],ﬂ}g_rd me gg eé &p1 no] - benzoi c acid, ethyl
ester; i Dy chl or ophen)r/L - 8- net hi/l - 7- 0XQ- 7, 8-

di hydropyr| do[ 2, 3-d] pyri n"’n dPi L2 o1 BAFMATIRheRE e - 8-methyl-7-oxo-7,8"

dlhydropyrzdo[2 3-d)pyrimidin~2~ylamino] -benzoic
acid, ethyl ester;

_ 3-{6-(2,6-Dichlorophenyl)-8-methyl-7-oxo-7,8~
dihydropyrido[2,3-d]pyrimidin-2-ylamino]-benzoic
acid;

70 6-(2,6-Dichlorophenyl)-8-ethyl-2-(pyridin-4-
ylamino)-8H-pyrido[2,3-d)pyrimidin-7-one;
(6-(2-Bromo-6-chlorophenyl)~8-ethyl-7-imino-
7,8-dihydro-pyrido[2,3~d]pyrimidin-8-yl]-
phenylamine;
75 ~6-(2-Bromo-6-chlorophenyl)-8-ethyl-2-
phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one;
(8-Ethyl-7-imino-6-phenyl-7,8~-dihydro-
pyrido[2,3-dlpyrimidin~2-yl)-2-phenylamine;
8-Bthyl-6-phenyl-2-phenylamino-~8H-
80 pyrido[2,3-d]lpyrimidin-7-one;
{6-¢(3,5~-Dimethylphenyl)-8-ethyl-7-imino-7,8-
dihydro-pyrido(2,3-dlpvrimidin-2-yl)-2-
phenylamine; and |
6-(3,5~Dimethylphenyl)-8~ethyl-2-phenylamino-~
85 8H-pyrido[2,3-d]lpyrimidin-7-one.



acid; 70 6- (2, 6-D chioroptienyt y=8- et hyl - 2- (pyri di n- 4-
yl am no) - 8H pyri do[ 2, 3- d] pyr i [Wighi \ T

(6-(2-Bronp-6-chl orophenyl ) - émmuﬂgmﬁmmﬂl'
7, 8-di hydro-pyrido[ 2, 3-d] pyri mdfn-8- s x

6- ( 2- Br ono- g Gphenyl ) -8-et hyl - 2-

phenyl am no- pyrido[ 2, 3-d] pyri m di n-7-one;
(8-Ethyl -7-im no-6-phenyl -7, 8-di hydr o-

‘pyrido[ 2, 3-d] pyri m di n-2-yl)-2-phenyl am fg4j; -
8- Et hyl - 6- phenyl - 2- phenyl am no- 8H 80

pyrido[ 2, 3-d] pyrazi dix-conpoand of Claim 1 having the formula

(6- (3, 5-Di et hyl phenyl)-8-ethyl-7-im no-7, 8-

di hydr o- pyrido[ 2, 3-d] pyri m di n-2-yl) - 2- phenyl am ne; and

6- (3, 5-Di met hyl phenyl ) - 8- et hyl - 2- phenyLAm porg5-AT '
8H pyrido[ 2, 3-d] pyri m di n-7-one. I o6y 34867
PCT/, US96/ 03819 )% c141- 42. A conpound

of Claim1~having the fornula BNT] N N X where R err] is
derr]-derr] alkyl or substituted|Cderr]-Cdrr] 10 alkyl, Xis NH
or O and R err] is phenyl or Ry sub®bi t uted phenyl . 43. A
conpound of Claim42 which is
8- Et hyl - 2- phenyl am no- 6-t hi ophen- 3-yl - 8H
pyri do[ 2, 3-d] pyri ni di Yeexs Ry is ¢1-Cg alkyl or substituted C,-Cg

10 alkyl, X is NH or O, and R, is phenyl or

substituted phenyl.

phenyl am ne; 75
PCT/US96/05819

43. A compound of Claim 42 which is
8~-Ethyl~2-phenylamino-6-thiophen-3-yl-8H-
pyrido[2,3-d]pyrimidin~7-one;
8-Ethyl-7-imino-6-thiophen-2-yl1-7,8~dihydro-
5 pyrido[2,3-d]lpyrimidin-2-yl)-phenylamine;
8-Ethyl-2-phenylamino-6-thiophen-~-2-y1-
8§-pyrido[2,3-d]pyrimidin-7-one;
(8~Ethyl-7-imino-6-pyridin-4-yl-7,8-dihydro-
pyrido{2,3-d]pyrimidin-2-yl)-2-phenylamine;
10 8-Ethyl-2-phenylamino-6-pyridin-4-yl-8H-
pyrido[2,3-d}pyrimidin-7-one;

(8-BEthyl-7-imino-6-naphthalen-2-yl-7,8-dihydro-
. pyrido[2,3-dlpyrimidin-2-yl)-phenylamine;
15 8-Bthyl-6-naphthalen-2-yl-2-phenylamino-8H-
pyrido[2,3-dlpyrimidin-7-one;
(6-Biphenyl-4-yl-8-ethyl-7-imino-7,8~-dihydro-
pyrido[2,3-d]lpyrimidin-2-yl)-phenylamine; and
6-Biphenyl-4-yl-8-ethyl-2-phenylamino-8H-
‘ 20 pyrido(2,3-d}lpyrimidin~-7-one.

44. A compound of Claim 1 wherein R3 is hydrogen, and
R, is cycloalkyl.



8-Ethyl - 7-i m no- 6-thi ophe11—2—y—|———?—8~d4—hyd4;o_ 5

pyrido[ 2, 3-d] pyri m di n- 2- y

8- Et hyl - 2- phenyl ami no- 6-t h mmiﬂﬁ" I,I " ,"l

8H pyrido[ 2, 3-d] pyri m di n-

(8- Et hyl - 7- ixgh BOs8¢ yridin 4 yl -7, 8- d| hydro-
pyrido[ 2, 3- pgér??‘%mgi n-2-yl)-2- phenyl am ne; 10

8- Et hyl - 2- phenyl am no- 6- pyri di n- 4-yl -

pyri-do[ 2, 3-d] pyri m di n- 7- one; - -142~

(8- Ethyl -7-im no-6-napht hal en-2-yl -7, 8-di hydro-
pyri do[ 2, 3- d] pyr45i dix-domponndhefiyChaimet4 Mhich is

8- Et hyl - 6- napht hal en- %d#cl%h&?&?ﬂ%%f@- &t6-daichlorophenyl)-8-methyl-
pyrido[ 2, 3-d] pyri m di n-

( 6- Bi phenyl 4-y| - 8- et¥; 1937:51%[8037%936’?1{%%’ 7-one.

pyrido[ 2, 3-d] pyri mdin-2-yl)-phenyl am ne; and

6- Bi pheny! - 4- | §6ethﬂw'ﬁ%ﬂﬂg%@ﬁkﬁghﬂOfggﬁufgkion comprisin a compound
pyr|d0[23d]pyr|md|np7 npound %I fwhereln
Rlerr] is hydrogen, & € clalm 1 t°9etb¢’ér‘l’ijﬂf§é§’élr5‘&F’E9F1°a Yy

-142- 45, A conpoundacdeptiakle é4rvherhtherefor.

2- Cycl ohexyl am no- 6- (2, 6-di chl or ophenyl ) - 8- et hyl -

8H pyrido[ 2, 3-d] pyri m di n-7-one. 46. A pharrraceutlcal formul atjon
conprising a conf %undﬁ formymtdon; of 1C1aHR 4R CBRIONIAIpAFIMRAIAD cal | y
acceptabl e carrier theiefein Ar 48 pRehpl nod ailat idutelaphedfil enpl oyi ng a
conmpound wherein Ar is phenyl or substituted phenyl.
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48. A formulation of Claim 47 employing a compound
wherein X is NH or N-Acyl.

49. A formulation of Claim 47 employing a compound
wherein X is O.

50. A formulation of Claim 47 employing a compound
wherein X is S.

51. A method for treating diseases mediated by
cellular proliferation comprising administering to
- a mammal in need of treafment an effective amount
of a compound of Claim 1.

52. A method for treating cancer comprising
administering an anti-cancer amount of a compound
of Claim 1 to mammal in need of treatment.

53. A method for treating atherosclerosis comprising
administering an effective amount of a compound of
Claim 1 to a mammal in need of treatment.

54. A method for treating psoriasis comprising
administering to a mammal in need of treatment an
anti-psoriatic amount of a compound of Claim 1.



- - \ - -
48. A formulation of Claim ?ﬁ enpl oyi ng—a—eenpound wherein X is NH or

N- Acyl . 49. A fornul ati 'oy Mﬂ : | oyi ng a conpound - wherein X
m ying a conpound wherein X
se

is O 50. A formnul ation

is S 51. . A nethod for treatirg di medi at ed by cel lul ar
proliferati ogyesgBageh Si Ng admi ni stering to a mamal in%%ss
treatnent an effective anount of a conpound of Claim1l 9588 et hod
for treating cancer conprising adm ni stering an anti-cancer anount of
a conpound of Claiml to mammal in nggs.of treatnent. 53. A net hod
for treating atherosclerosis conprising adm ni stering an effective
anount of a conpound of Caiml to a mammal in need of treatnent.

54. A method for skl eahi RELIRSP RS t3eGTRG ! Sédenosis Q:%H;h?'ig*ﬁél ng to a
manmal in need of trea&mrrfnjt_ an . anti-psorratic amuft o conpound of .
dai‘m1. a nistering to a mammal in seed ofstreatmeny B or
treating restenosis cefifeetsive) amounsdot na staiipdighd @facrasmel.i n need of
treat ment an ef fective anmount of a conpound of Claim 1.
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