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-1- | RREVERSI BLE | NHI Bl TORS OF TYRGCSI NE KINA

FI ELD oF THE TR0 on This invention rel ates E@"ﬁ%ﬁ%ﬁﬂ%ds

that are 10 irreversible inhibitors of tyrosine kinases. This
‘invention also relates to a method of treating cancer,

at heroscl erosi s, restenosis, endonetriosis, and psoriasis, and to a
phar maceuti cal conposition that conprises a conpound that is an
irreversibl e inhibitRRrdERSIBRE IMHUBITORS OFSTYROSINE KINASES

BACK ND OF THE | NVENTION 20 Cancer has been viewed as a

di seas€ of the . intracellular signalling system or signa

transducti on mechani sm Cells receive instructions from many

extracel | ul ar sources, instru?@qybiqya fﬁﬁﬁww proliferate or not
to proliferate. The purpose of the 2 signal transduction systemis to
kFecei ve these and , ~other signals at the cell surface,. get theminto
the - cell, anhid hivéreSion heetagas! o0Boinpolii@snNuBheuUaret he

cytoskel eton,,_and tr d. { el nt hesi s i,nery. 30
e ondll Croni e EN nRl 002 °bR BYRLRERC kinasgs, CoTBIBS {ier i &
t hese prote|mnvennapnrﬁQSQuielates tQUaamedhOdrOfntrhstuagubancem of the

quantity of %eroscleﬂﬁél nréacéﬁssislleﬁasmew%sa& | angver or under
esions,in_the cel]l which | ead

produced. Mst often, t%‘é are IH%
to a constitREFFagige rEPy@t armaceut&gpp. ﬁ%‘P@ﬁétt’-BBeré§ a signal
to proliferatcompricdes a compdusdsthasl issanoirpetrensiplpr #ARAbitolE S can

OCCUr 35 Jﬂ”é§§ghfhé%ﬁiﬁg§é§f mechani sns. Sonetinmes the cel

BACKGROUND OF THE INVENTION

.20 Cancer has been viewed as a disease of the
intracellular signalling system, or signal transduction
mechanism. Cells receive instructions from many
extracellular sources, instructing them to either
proliferate or not to proliferate. The purpose of the

25 ~ signal transduction system is to receive these and
other signals at the cell surface, get them into the
cell, and then pass the signals on to the nucleus, the
cytoskeleton, and transport and protein synthesis
maéhinery.

30 The most common cause of cancer is a series of
defects, either in these proteins, when they are .
mutated, or in the regulation of the quantity of the
protein in the cell such that it is over or under
produced. Most often, there are key lesions in the

35 " cell which lead to a constitutive state whereby the

- cell nucleus receives a signal to proliferate, when
this signal is not actually present. This can occur
through a variety of mechanisms. Sometimes the éell



WD 97/ 38983 PCT/ US97/ 05778

-2- may start to produce an authentic growh factor for its

own recep097/9898h it should not, the so-called aut OTUSY7H050p
mechanism Mitations to the cell surface receptors, which usually
signal into the cell 5 by neans of tyrosine kinases, can lead to
activation of the ki nase in the Zsence of |igand, and passing of a

signal which is not ere. Alternatively urface
ki nases can B@YO§§P§>§p% i’&d’ & R @éﬁr}‘entm gwtfq{lc?q%léb" tiFsin
i nappropri at el secepgon:aspxmmeﬂ:o should rotiedtihesisggnatallédhere are many

| evel s insi dﬁuEQErlne lo “ph rﬂg@éé é)rté) th{ee sion can | ead
to the sane sp urlos S|gna ar:‘g&g& cel T, her e
are many ot hévrﬁaﬁesrspeat@m | g e Lm\ﬁﬂgrw idpeo the qedecer. This

anﬁntg,on tOBQhﬁéahaoagca%ﬂvQ@sid&Dﬁhzﬁé% A%an léHd Vtﬁﬁlélﬁtit : idH & .
mechani sns | escribe: |nv ell surface receptors
of the epi degf’rﬁl RERSE. 6@%@5@&% V@cé‘d‘t RASGIRE LY Sy
(EGFR) . s;giﬁbﬂ.swhan:iﬂ yscadi stealdfy tHhexeGH mﬂammmtz(wdm ey as -
Erb-Bl), the r n 39:%9:?1:' act Ive :
oncopr ot ei n sr’rg%gﬁtggl\égﬁgggg Ea% %f recept fd’%ﬁ’ t%% rb B4 receptor.
Addi ti onal | ySUBERER BPACdFEcAC an 1“*‘%’?%3”@@1@? ﬁFé??f’c?nrﬁﬁfg?Pf*?@Tbers of
the E(F fam ty af weak sighadept aheredraxdl warhe Ivealeddyigorgmainds of the

I nvention desc be EGER has as it nost :

I nportant | | éi ii_ gl%wEn%ggrtr%a \ﬂ%rféargfs(%)c%?eﬁ\%ntﬁ orm ng

G owt h thﬁasame apphraoermm) arfisdnge depttdres cgddoarand Yhene

only mnor fupgtjaRg b@h@@uhctz.nw’sfaﬁalqrﬁxg defectdPRaRRIe4 i##P! | cat ed

in the di sease process_qf a Iargs 30 portion of all cancers especially
col on and brE88fexr- Thig;invention Hopshes unon SPNSaFByRiEh %8  and
Er b- BYs ‘drieespber theathrae amidhardisnide jeg idescasidddi randj or

ligands, and ggﬁp&g{,og_y,gr %@_&eﬁr@&&nqe{y%?g@ Jp\{._q,e me,_i}gein

unequi vocal | y denpnstrated as ‘the major ris acto oor
prognosi s br@8QYVtBafBELtor AGFERtOFalt¥Fosine kinase, famidan ‘cFé?r’%'?s't r at ed

that all fourhek Ebﬁl&?ﬁbehslsts of the EGF receptor (also known as
' Erb-Bl), the Erb-B2 receptor, and its constitutively
20 active oncoprotein mutant Neu, the Erb-B3 receptor and
the Erb-B4 receptor. Additionally, other biological
processes driven through members of the EGF family of
receptors can also be treated by compounds of the
invention described below. B
25 The EGFR has as its two most important ligands
Epldermal Growth Factor (EGF) and Transforming Growth
Factor alpha (TGFalpha). The receptors appear to have
only minor functions in adult humans, but are
_'apparently implicated in the disease process of a large
30 portion of all cancers,.especiall? colon and breast
' cancer. The closely related Erb-B2, Erb-B3, and Erb-B4
receptors have a family of Heregulins as their major
ligands, and receptor overexpression and mutation have
been unequivocally demonstrated as the major risk
35 factor in poor prognosis breast cancer. Additionally,
it has been demonstrated that all four of the members
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- 3- of this famly of receptors can form heterodimer]

signal ling ‘X‘Bﬁﬂf’%%s wi th other nenbers of the famly, *’85’”597{%5{3 t hi S
can lead to synergistic transform ng capacity if nore than one
menber of the famly is 5 overexpressged in a nalignancy.

Over expressi on of nore than one famly nenber has been shown to be

relatively of thigmfﬁﬂlﬂl@' @tﬁ&fédéﬁﬁ&.l‘@f&arﬁsform heterodz.méf'lé‘dd't'()n to
cancer, rest engQsi s

se ich un ular
proliferati ons’i@nal&"&gcﬁf’g‘pleﬁgsﬁ @T‘Fﬂ:ﬁ '\‘Fé\i\{g’ o‘l"sl??e %‘ﬂ'
vascul ar snooahdnthake thalsl sanRdstadhdx ssyrsezzmmi;m transfoxhing cal pr obl em

associ ated wi ar 0 Ih@&t t ’fgﬁl | ; procedures.
Rest enosi s ge%%?ggﬁ(w it ﬁ‘_%(;“Jéacél!::urs v}‘\ﬂ%l A out %l{}% non slign about 30%
to 50%35 owerpapréﬁtsgdv\m @nmlg@n?a?qsbon reyomrRssien of apere

c) ogged coronehanabher |f%fn:|.|1? #lenleOHad bddrfdhdwiito be reldtHeapyg due to
occl uded arteri es. esultin g . restenosi s causes substant i al

pati ent nor bi GPTH° n&n AGRANGAE Sy hense. 20 The process
of restenosis is imlntaddddion itw) u:apcer, restferided licocalms sl , i ncl udi ng

arteries and qeL8gseVishiunich undiS NP UIANN L2 BR0E Al 4y garbogeni c,

vasoacti ve, t ogeni,c deep vessel
i nj uryl0 oreyys - toREF§F§I°§t15a@-§Wé§éﬁ§)thq R Eenaiien ioh, 25

iTEf | ammat i on, vaﬁdumaklh ‘éﬁ\bb(&gk i sEa@ Ws Hubtenpdids is fa maiw@ﬁhl ]gz cells.
ese events uce e uction e se .0 W actors
and cyt oki neséf?/'\ﬂf"@ﬁa rblen afsﬁlpr? prolr%} (2}1{1 ar%r v%n%ﬁlﬁ:ﬁ%%'f% and
rel ease fromand othezr gedlcelll 9romre§ selﬁemmtge@mbbess 30

i nvol ving grogtbufaciginistiaboat BCto B Motals def iatiit 30% td'spgh factor

(PDGF), or fibrgbl ast rowt factor F JsSdnitiated. Thus, it
woul d usef OF PBEASHES WA gf? %ﬁt}l%’q ARGRIASHE &8 frigar

transducti on cloggedpeblroagsy pmtielrmdsarﬂryam‘ dfifioryi o Kirestechéake EG-, 35

PDGF, FGF Ord§§§a£¥raﬁgn%okEE%igﬁed arteries. The resﬁlting
restenosis causes substantial patient morbidity and

health care expense

20 The process of restenosxs is initiated by injury
of the blood vessel, including arteries and veins, with
the subsequent release of thrombogenic, vasoactive, and
mitogenic factors. . Endothelial and deep vessel injury
leads to platelet aggregation, thrombus formation,

25 inflammation, and activation of macrophages and smooth
muscle cells. Thesé events induce the production of
and release of growth'factors and'cytokines, which in
turn may promote their own synthesis and release from

" target cells. Thus, a self-perpetuating prdcess
- 30 involving growth factors such as EGF, platelet derived
growth factor (PDGF) or £fibroblast growth factor (FGFs)
is initiated. Thus, it would be useful to have
irreversible inhibitors of signal transduction
pathways, particularly of tyrosine kinases like EGF,
35 PDGF, FGF, or src tyrosine kinases.
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-4- The proli ferat I ve skin disease psoriasis has no

good cur ewalo7pgsasent. It is often treated by ant i capeRusH@RMgS such
as net hotrexate, which have very serious side effects, and which are

not very effective 5 at the toxicity Iimted doses which have to be
used. It is believed that TG- atfha is the major growth

factor overproduced in psoriasis, since 50% of transgeni c mce which
over express T@mmmmwwe skinsdisease pypriasiigghassnehat a good

i nhi bitor olos@rRuke at ﬁaégsﬁélngmeoyédobeeﬂseﬂeaseanbypsorIatlc agent
preferably, but, not necessarl i/%‘i? e‘ﬁ' cal
FRFGERGST LY

especi al |y 204 exaQé’ vhigh; h@vﬁlﬁﬁ?‘é
i nhi bitors bbmiommrsardzzi effem.r samliewh:.ch aremobi very, ebEeatiive

r g el b B THP A, PR doses wﬁfcﬂrﬂ+989€9 PRLEgSi on of the

tyrosine kinas he normal rate receptor
r esynt hesi sItaI1§oh%ilI1I%fPQ ety FGF alpha is thﬁdﬂﬁ?@n@?”ﬂﬁhor mati on on

the role of sabkdyy RAdiroduced iﬂr§§6£1a§1§lOéﬂﬂééaSOQVQEGSSGS relating to
cancer and 20 re.sten.05| S ca%b e found in th’?Glt-'O JLOI\Q” ng dogcunents,
which are aFFoRSESRAFS MASTHIBARY T PERERTL. ailpha- Fanin C. W

and Jones Dp&oriRlastisd ot 'ne!rs varggests tigrbowe hgdodt tmhibihor a0 £SEGFRW h

5 R I'n Vascul
Grooth be’ CBighainididiboula be ML B fadbsabeplafllc Mpbndl © TN Vascul &t

Koval enko Npreéteraablyeé?%tfi% ’F‘F%?%?%Flbén}?}édtqncal @P8IRG- Fact or
Recept or Ki nase BlwdleresgRayialey advantégéons avsfinavet ippevépsibleRes,

1994; 54: 6106- 6114, i s

Par adi gm 30%yr°sli’§§/e lflncP se ,@T\n%%er na%l Ve rg oﬁé ?Lg&%%ﬁ?%@&fﬂ?é

Mechani sns, xmhmhxgﬂns&xbenansengmeverazbhelzghlbltors can be|psegd P, et
al-,1§ascadqdwy¥816ﬁ§ed%§ﬁ§ﬁ£§s§lonAbf the tyPE§int kangse|

At her oscl erQsi S Progressi.on, atl 199 6:47-52. 35
Addi t i onal Sﬁ'ﬂ}r‘r?éf B PY hehe O’F%nﬁg"‘ ?y?gs*ﬁ peor ki nases in
bi ol ogi cal pesyesdesiel @lsy ¢allbedcturnoder. WO 97/ 38983
PCT/ US97/ 05778 Additional information on the role of src tyrosine

kinases in biological processes relating to cancer and
20 restenosis can be found in the following documents,
which are all hereby incorporated by reference.
Benjamin C.W. and Jones D.A, Platelet-Derived
Growth Factor Stimulates Growth Factor Receptor Binding
Protein-2 Association With Src In Vascular Smooth
25 Muscle Cells, JBC, 1994;269:30911-30916.
Kovalenko M., et al., Selective Platelet-Derived
Growth Factor Receptor Kinase Blockers Reverse
Cis-transformation, Cancer Res, 1994;54:6106-6114.
Schwartz R.S., et al., The Restenosis Paradigm
30 Revisted: An Alternative Proposal for Cellular
Mechanisms, J Am Coll Cardiol, 1992;20:1284-1293.
Libby P., et al., Cascade Model for Restenosis - A
Special Case of Atherosclerosis Progression,
Circulation, 1992;86:47-52.
35 Additional information on the role of EGF tyrosine
kinases in bioclogical processes relating to cancer and



- 5- restenosis can be found in the follow ng docunent which

I s hereby | ncorlgorat ed by reference. Jonat han Bl nd Morl ey
D. Holl enb&“@ Het er ol ogous Regul ati on O EG- Recept OOPER I n
5 Cultured Aortic Smooth Miuscle Cells, Eur J Pharnmacol, - - Mol
Phar macol Sect, 1989;172(1):1-7.- -5~ I nformation that shows that
anti bodies to EGF or EGFR show in vivo antitunor activity can be

found in restBAokek! eWnHel FouRNtih Wl EaIIRWItE Boduta b ot el 10
by reference. cles S., Box G, Styles J.

ahe
Dean C, ImnbfthﬁﬁyyO“nﬁﬁﬁ#ﬁrﬂgﬁaJMé%’ﬁq - Over expr essi ng The
EGF Receptor W th Rehathanb®liags and MorlEyatD BlHndl eadseatdy Fact or - Recept or

I nteraction, Eét%\ré?o ouﬁci%%ﬁaﬁﬁ%gf&7 ‘BGH xﬁ@e&torK FurjGtion achi H.,

Nori shige K. | ., Tani zawa
O | npdrt ancec’d-tured APrASt SMeOte Musmle Salls. Buhal F_!i#%mmla owt h

- Fact or Recept g61Aphashiace 1CGsauH) Mﬁmml)nlm 20 Ovari an Cancer CeII
Line In Vivo, Canc

Moroyama T. I\/Ende&é&gﬁ%‘?tlﬁ@cﬁm S J"’a'*'l 5'3’ q; E)aﬂ&ﬁbﬂﬂﬁﬁs A9 iBRE 3'\){’!511’??1I M ce

For Anti - Ep| dEGFR| sBowwtih vivo anfddumorRecuyitvdrtyMoesc bendfovind idrodies Wth

go](cjfegrkeﬂt ° tPe k?}&ﬁ%ﬁgy?@%ﬁﬁfaﬂﬁ%ﬁ hgl e 51%%%&(5%% I nsdn rIE’?‘:eQ/arel | o

M, St ewsk‘PYZrefR‘e‘BF‘ﬁﬁskl H. Turmr Growth Mbdul ation By A
Monocl onal Anti boduoagt;ahedl H., Boldsy rsa.l @onvich ,F eg?er:e,ptor

i mnol 00 ool bag0c, ybiloRagaif oF WS w0l JRRgES, o0ty

J., Huang P.. Ovangxmressmg ThEh@@HVlReerWIt&uRa\t agtdhadiemi bition Of
Human PRAEPRABYRIBFOWER @‘b&‘%‘&'—'ﬁéc@ﬂ'ﬁﬂi‘ In¥ekdd®io> Br J

ot e der e Cou . bgetgg Rsegr Woroclonal | o antibodres
PCT/ US97/ 05778 Kurachi H., Morishige K.I., Amemiya K., Adachi H.,
‘Hirota K., Miyake A., Tanizawa 0, Importance Of
Tranéforming Growth Factor Alpha/Epidermal Growth
Factor Receptor. Autocrine Growth Mechanism In An
" 20 Ovarian Cancer Cell Line In Vivo, Cancer Res,
1991;51:5956~5959.
Masui H., Moroyama T., Mendelsohn J, Mechanism Of
Antitumor Activity In Mice For Anti-Epidermal Growth
Factor Receptor Monoclonal Antibodies With Different
25 Isotypes, Cancer Res, 1986;46:5592-5598.
Rodeck U., Herlyn M., Herlyn D., Molthoff cC..,
Atkinson B., Varello M., Steplewski Z., Koprowski H.,
Tumor Growth Modulation By A Monoclonal Antibody To The
Epidermal Growth Factor Receptor: Immunologically
30 Mediated And Effector Cell-Independent Effects, Cancer
fes, 1987;47:3692-3696. |
Guan E., Zhou T., Wang J., Huang P., Tang W.,'
Zhao M., Chen Y., Sun Y, Growth Inhibition Of Human
Nasopharyngeal Carcinoma In Athymic Mice By
35 Anti-Epidermal Growth Factor Receptor Monoclonal
. Antibodies, Internat J Cell Clon, 1989;7:242-256.



- 6- Masui H., Kawanoto T., Sato J.D., WIf B., Sato G,
Mendel sohn J, G owmh Inhibition & Human Tunor Cells In Athymc Mce
By Anti - Ewolgr/ssess G owt h Fact or _ Recept or Monocl onal pETISYMEsSTOS ,
Cancer Res, -5 1984; 44: 1002- 1007. In addition, the

foll ow ng docunments show t he. antitunor activity of protein tyrosine
ki nase I nhi bitors. The documents-ﬁi—re her eby i ncorporated by

r ef erence 10 Buchdunger E., Trinks U I\/Ett H., Regenass U.,

Mil ler M, *Meyer MaSuftH.ynKawamosiofy (. S@50 J.D.. Hobd #-p., Lydon N B.

4,5-Di anl i ngabbhel. i, "MéadeAsohn J,PGrictitth Tyridbitel dfi o Gidridn bi-mﬁuert h

Sel ectivity | eGSR oL al

Transduct i onE%%ﬁ ﬁ%g g"?:egﬁ'cl@ | \%Vg,&ntﬁ%ai?neo%a@' L }f%aq‘f Pr oc Nat |
Acad Sci USAReQQBnOMMQa@LFlQE@Q- Antibodies, gandewuRps, E., Mett H., Trinks
U, Regenassiblgys;aa: 1002M1bb@7r M I\/Eyer T., Beilstein P., Wz B.,
Schneider P., Traxler P. Lydon N. BIS(4 20

FI uor oani | i no) Pht &8 P‘F?Fiééu’nA §Qee(§tq1\;é°"‘1‘rﬂﬂ slamests show thi Epi der mal

G owt h Fact oanBeeapber adtdndlty of probiedns diyaidsimePaiige Wth Potent In

\1/ giSNgglAnt Lﬁﬂinglitors %t | &c&%’n}] ntqgarlyg%?laver Sl b{lﬁe%f%%r s%%? 25

tyrosi ne ki naeéergnge. been descrl bed in U S. Patent Nunbers
5 4571805, 5, 475 BQdnaanded 409, WA Y1) Bk 1., réydHddatyon Numbers

WO 9519774 and 9519970 Th resentl d| s¢l gsed conpounds, which
are struct ur%ﬁ"g\o M&VF‘Fe&ent %ﬁi’h}? @se inhibitors
descri bed 30Traxlem Phe dlydoa: Nd@Ent | 4 éd-nimurienmphﬂraél.:,mxcte/er sAble

hi bi t A
EET}U59$;85$ §E¥E9ﬁ'@§r%§ﬁ%§9%1nase Inhlﬁ@Qé¥7ﬁ%%%xgelect1v1%imNhRY OF THE

| NVENTI ON  The Epidegmad, gromth FashqroReserkiareSi@ibbunds havi ng

15 Transduction Pathway And Potent In Vivo Antitumor

Activity, Proc Natl Acad Sci USA, 1994;91:2334-2338.
Buchdunger E., Mett H., Trinks U., Regenass U.,

Muller M., Meyer T., Beilstein P., Wirz B.,

Schneider P., Traxler P., Lydon N. 4,5-Bis{4-

20 Fluoroanilino)Phthalimide: A Selective Inhibitor Of
The Epidermal Growth Factor Receptor Signal
Transduction Pathway With Potent In Vivo Mdd Antitumor
Activity, Clinical Cancer Research, 1995;1:813-821.

Compounds that are reversible inhibitors of

25 tyrosine kinases have been described in U.S. Patent
Numbers 5,457,105, 5,475,001, and 5,409,930 and in PCT
publication Numbers WO 9519774 and WO 9519970. The
presently disclosed compounds, which are structurally
different from the tyrosine kinase inhibitors described

30 in the above-identified documents, are irreversible
inhibitors of tyrosine kinases. |



the Formula | [err] 15 . wherein Xis -D-E-F and Y is
-SRerr], r@b -Rerr], -NHR[ err], or hydrogen, W
-SR[err], h %@H?’-m[err], -NHR[ err], or hydrogen Pgﬁ I‘f‘?’s
-DE-F;, 20 [err] 25 30 35
-7
SUMMARY OF THE INVENTION
The present invention provides compounds having
- the Formula I
5 73
'RG zz.
q13 B m
- 10 HN
Y Xy
X N
15 _
wherein X is -D-E-F and Y is -sr! ; halogen, -0R4,
-NHR3, or hydrogen, or X is -8r4, halogen, -0R4,
-NHR3, or hydrogen, and Y is -D-E-F;
20 R2 2 2
| i S
D is -N-, -O-, ? -N—N-, -N—O-, -?—T-, -cf—o-,
H H
25 2 2 2 r2
I N
—([‘—-'T-, -’]\T— - = -?-, -S-—?—, or absent;
H H HH  H H.
30
o o O 0
P I Il
E is -C-, =-S-, -T-, -0 ~5-;
35 o OR
15 1 g5
S
F is -C=(f, C=C-R or —C=C=<f,-
40
H H
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| | | | wo973sesa provided that when Eis -S or -S-, D iBCTU$97/05778| 5
@) Rlerr] Rerr] . | | -N-G or
-CC | | | 10 HH H Rlerr] is
hydrogen, hal ogen, or Clerr]-Cerr] al kyBr Rlerr], Rerr], and

Rl err] are independently hydrogen, Cerr]-Cerr] aIkyI _ -
(CHerr])[err]-Npiperidinyl, (CH[errZ)[err]oN-plpera2|nyI

CH N | kyl 15
(G or ) n- RO FE S ¥ 18S9 of 1l ol 18 Bt 1
-(CH e ])

[err]-N-i m dazoyl, (CH[err])[err]- m dazoyl ,
-(CHerr])[e

) [

re

r
rrj- N—nnrgfollno £CH[err])[err] N-t hi onor phol i no,
err] - N-héXahydr oazgpi ne. or substituted (Jerr]-Clerr]
[

- (CHerr]

al kyl , whe n the substituents are selected from 20

A .| R G £ A err], or -N-B, A and B are |ndependently
hydr o Qerr]-Cerr] alkyl, -(CHerr])[err]OH,

-(CH r])[err] N- ridinyl,”-(CHerr])[err]-N-piperazinyl, 25

-(CH err] ) [ eR] i dwdrquerer A lgueny eo¥ | C{ Fgralkylerr])al kyl ],
-(CHerr]) [ e - Kyl i lare (ﬁk&é‘ﬁéﬂx&éﬁéii_r'i\#bfaééﬂy| €1-C alkyl,

(CI-I[err])[err]-lmdazo)xr/r} Ciperidimul ) LS ghnoﬁeﬂlpﬁé%b’@“l

Z[err], Z[err], or “NiRd éﬁﬁé%&ﬁﬁ£ntT

%err] -Cerr] al lkyl(c -n} -Cﬁmé#azwbw kylc <Lg ralkﬂlelr rk] | al Eogy 3- C8

cyclo £4E r oxy,
C[err]l-SC[ err] gcyl Ké»%i rcéiéa pé‘]f;: %‘/’?? }/N(C[grr] >(/:[err]
alkyl)[err], -NHC jlﬁx #Wl +ky ﬁ(%ﬂl :
cycl oal kyl') 2, hydr ihw-ym&ﬁﬁﬁdsinﬁﬁrf-lca TNC&ﬁﬂGmo rpholino,

TR CHR: L= T et R

sul finyl cycl oal kylglhkast canwémythgcisuhskg«tuents are selectednfrempt o,
Clerrpgderr] al koxycarbonyl, Cler]-Cerr] .

cycl oal koxycar bonyl, C2-C4 al keny], C4-C8 cycl oal kenyl, or
Cerr]-Cerr] alkynxt ~-NH,, or -N-B, A and B are independently

hydrogen, Cq-Cg alkyl, -(CH,),OH,
- (CHy ) ,-N-piperidinyl, - (CHy ) ,~N-piperazinyl,
25 : —(CH2)n-Nl-piperazinyl[N4-1C1—05)a1ky1],
—(CHz)néN-pyrroliﬁyl, —(CHZ)n-N-pyridyl,
- (CHy) p-imidazoyl, or -(CHjy),-N-imidazoyl;
zl, 22 or z3 are independently hydrogen, halogen,
C,1-Cg alkyl, C3~Cg cycloalkyl, Cq-Cg alkoxy, C3-Cg
30 cycloalkoxy, nitro, C;-Cg perfluoroalkyl, hydroxy,
' c,-Cg acyloxy, -NH,, -NH(C;-Cg alkyl), -N(C;—Cg
alkyl),, -NH(C3-Cg cycloalkyl), -N(C3-Cg
cycloalkyl),, hydroxymethyl, C;-Cg acyl, cyano,
. _ azido, C-Cg thioalkyl, C;-Cg sulfinylalkyl, C;-Cg
35 sulfonylalkyl, C3-Cg thiocycloalkyl, C3-Cg
' sulfinylcycloalkyl, C3-Cg sulfonylcycloalkyl,
mercapto, C,-Cg alkoxycarbonyl, C3-Cg '
cycloalkoxycarbonyl, C,-C, alkenyl, C,-Cg
cycloalkenyl, or C,-Cy alkynyl;



WD 97/ 38983 PCT/ US97/ 05778

-O- r I s hydrogen, hal ogen, err]-Cerr]-perf ,

1, 1-dif|uo?’v&%ﬁ-qer¥])a?kyl, C[e?r]-C[C[err]}al %I, b Wk%
(CHerr])-Npiperidinyl, -(CHerr])[err] -piperazinyl, '
-(CHerr])[err] -piperazinyl[Nerr]-((Jergl-Cerr])alkyl], 5 -
(CHerr])[err]-N-pyrrolidyl, -(CHerr])n-pyridinyl, '
-(CHerr]) - NePnidangikogenCHhenclgemsr id;-¢ Myeifilid¥dalkyl,

;_l( (1];[ err] )[err]:w%%@rﬁ%‘i‘%&rﬁ%ﬂ% el,r'r ]clJcsalkyl,
-(CHerr])[err] - N hégHpydr-Napdpeaddinyl, -(CH;)p,-piperazinyl,

-(CH '] NH : : i - | kyl ), -
G o] e e R )
ar . '

carboxy® ([ err]- CréFHp TPYEFOAAS Ay - (CHy) -pyridiny
N-((err]-Cerr])alkphcar bRrayidapdely| -acE)sN-mdretholiinoe, phenyl ,
wherein the substit_xég phenyl .can have . —C=CH. __lromone to three
substituents i ndepe ﬁl)Fly _ oxrp "l QTSR % om Zlerr], Zerr],
Z[err] of a nonocyclic , het eroary} group, and each -
Cerr]-Cerr] alkyl group above In Rerr] can be substituted

with ¥, - NH err] ~6P=CRa#C126¢) alkyl. - ({igle,-N-Rexabvaroazeniats ned

ﬁbgve, R6 ishh?/drogeanz)nmz,-(cnz)nml(e%ecr A%anr] al kyl; R([je”]] S
rogen or hal ogen; .an | 0.4, i r an e

p%ar mgaceut i cal | yg "(CﬁﬂnN(cl_céeg'gb'ﬁaﬁl'e-g'zif"?%,(czé'g@s&l}‘yﬁi'des, and . -

pr odr ugs carbokler d6h ~Cg3 alkyloxycaxhonylpref erred enbodi ment - of

the compound of - (c, -Eg) B¥icp1barEbish Aphebal i idbeidiiaen, and

Z[err], is a hal ogen . n a nore preferred enbodi pent of the
compoutis of pheﬁ%ﬁ'ﬂuf”’gei‘?"%tﬁ‘? FMRftiduted phenyl can haveg, o her
nore preferred enbfdomeoheotot kbrge substdripentds isfdedpmmddreely t he: brom ne

:ﬁ ;ggfag? gﬁe;gfréalgﬁgggiﬁ%%ﬁ?ﬁg?egf?f?Eoﬁgg%bhgﬁFgg%WWc rlg?érr] is F
and Z[err] is . heteroaryl group.;7&ich&adipCy ~HeeRdikvdd axediahaite
Z[err] is 35 hyflr RBeaanZber Bhbstitutee witn S-of, -Mier &z -Has,r] is
908 enyl i o whEEeaPRRK BOhretUd Ghdind P SHRL 2RI IS RRU"
o or C4-Cg alkyl; rR13 ig hydrogen or halogen; and
n is 1 to 4, p is 0 or 1, and the pharmaceutically
acceptable salts, esters, amides, and prodrugs
thereof. . |
25 In a preferred embodiment of the compound of
- Pormula I, z! and z2 are hydrogen, and 23 is a halogen.
In a more preferred embodiment of the compounds of
Formula I, Z3 is bromine.
In another more preferred embodiment of the
30 compounds of Formula I, the bromine is located at the 3
. or meta position of the phenyl ring.
In another preferred embodiment, 2l is hYdrogen,
22 is F, and 23 is C1. _
. In another more preferred embodiment, 2zl is
35 hydrogen, z2 is F, and z3 is Cl, wherein 22 is located
at the 4 position, and z3 is located at the 3 position
of the phenyl ring.



WD 97/ 38983 ' PCT/ US97/ 05778

- 10- I n anot her preferred enbodi nent of the conpounds of
Fornmul a Iwooe7msess X is [err] and Y is hydrogen, or ¥orfushuslhraoen,
and Y is [err] I n anot her preferred enbodi nent of the conpounds 10
of Formulal, Yis -D-E-F, and -D-E-F is [err] In
anot her preferred enbodi nent of the coapdtnds of Formula |, Xis
-D-E-F, and -D-E-F is 25 [err] WD 97/ 38983

PCT/ US97/ 05778 In another preferred embodiment of the compounds
of Formula I,
RZ0 CHR®

BN | |
5 X is -N-C-C-Rl, and Y is hydrogen, or

R?0 CHRO
- i
.X is hydrogen, and Y is -N-C-C-R1. .
"In another preferred embodiment of the compounds
10 of Formula I, Y is -D-E-F, and -D-E-F is

2 1,5
R“0 R R
15 F T

20

_ In another preferred embodiment of the compounds
of Formula I, X is -D-E-F, and -D-E-F is
25

R20 R RS
P

—N—C—C=CH

25 plg>S
R%20 R'R

30 :
L1

i
35 ' —N-1|>—c=CH
o



-11- I n anot her preferred enbodi nent of the conpounds

of Formula I, R err] is hydrogen. I n anot her preferred

enmbodi ment WO %7R898onpounds of Formula I, Y is -D E- FP&R@Sxsg78
-Q(CH err])[err]-morpholino. 5 - I n another preferred enbodi nent of
t he conpounds of Formula I, R[err] I s carboxy, ((err]-Cerr]

al kyl ) oxycar bonyl or err] derr] 1y kyl . I n anot her

Xis -Q(CHerr] [err'}rmrp n-anot her prere
enbodi nent of athFawmpbantis R is hydregerula |, Y is -D-E-F and X |s

IO(C“EE”] )[err] : another -pe?a%faal Ehb8EL hehel o l:‘h@][ o y
o oot b ety e TR SRS o ery) ot b el
the present inventinm anotheprpreflesrednpmbodimeati of the compounds [err]
'Y%E??/38983hefélanmula I, {Rs Ts carboxy, (C1-Cg a1E§I69§9Z $BoAS1
or C;-Cg alky : _
-In another preferred embodiment of the compounds
of Formula I, Y is -D-E-F and X is -0O(CHy)morpholino.
10 In another preferred embodiment of the compounds
of Formula I, Y is -D-E-F and X is -O- (CHp)-Nq-
piperazinyl[Ng-(Cl—CG)alkyl],
In another preferred embodiment of the compounds
of Formula I, Y is -D-E-F and X is -O- (CHj),-imidazoyl.

pref erred enbodi merE O;nélﬁﬁ?gﬁgggg§ed embod(rﬁneﬁer glfl %he’- Errfp ua:%s -F and

15 In another embodiment, the present invention
provides compounds having the Formula II

20 Ts g2 11

HN— (CH) g



pis 0 or 1; Xis -DE-F, and Yis -SRerr], QCR[err], -NHR[ err] or

.':T]>QJ'

hydrogen, or 15 Xis -SRerr], -ORerr], -NHR err] or hydrogen
and Y is DE-F, [err] WO 97/ 38983

PCT/ US97/ 0B PG853 ~13- FCTUS9T0STTS

O O || ] provi ded that when Eis -S- or -S-, Dis not || 5°
O Rerr] Rierr] | | -NCG ar -OC; | | | 10
HH H Rlerr] is hydrogen, halogen, or Clerr]-Cerr] alkyl;
Rlerr], R errnjheseihRpei&] are independently hydrogen, Cerr]-Cerr] alkyl.
(CH[err])[err] N-piperidinyl, -(CHerr])[err]-N-piperazinyl,

-(CH err])[err]-Nerr]- plpera2|nyI[N[err] Cerr]-Cerr])al kyl], 15
-(CH err])[ern -N—p*rrolldyl -(CH er ar]-pyridinyl,

-(CH err])[err]- m YN - ] mm dazoyl ,

-(CHerr])[err]- ;gg, -(CH]jerr]) errH N-t hi onor phol i no,

(CH er¥])[err]: reazep ted Jerr]-Cerr]

| kyl , whereif the Subst ™ uents®are select&d from 20 -

| -OH, -NHerr], or -NB, A and B are |ndependently

ydr ogen, C[err] C[err] IkyI, (CH[err])[ rr] OH,

(CH err])[er inyl, (CHerr])[érr]-Npiperazinyl, 25
-(CHerr])[err i bRr azi R rr]-Clerr])al kyl],
- (CHerr])[err]ENpy roI yl, -(Ch[err] [erq N pyri dyl,
-(CH e¥q1)[err] N oy e¥ CHNaLr LARerr N=|mdazoyl E[err],
E[err], and E[err] are J%dependently

al og¥n, Cl- Cb al kyl ,

p is 0 or 1; : | .
X is -D~E-F, and Y is -SR4, -OR4. -NHR3 or hydrogen, or
15 X is -SrR%, -or?, -NHR3 or hydrogen, and Y is
-D-E-F; ' é
. 2 2
¥ Fryorooi )

-N—N-, -N—0-, | cf—-—xi] (f—O-

T
ror Y
!

- -O—T-, -5~ ? or absent,

20

1T
- TTT

H

30 E is -

- .'$1T5 ] zl



Clerr]-Cerr] cycloalkyl, Cerr]-Cferr] alkoxy, C[err]-Cierr] cycl oal koxy,
30 nitro, JQerr]-Cerr] perfluoroal kyl, hydroxy, (err]-(err]
acyl oxy, NF?@?’?H”:’ NH(Clerr]-Clerr] alkyl), -N(qerr]-qerrﬁcﬂpﬁ%ﬂofmrr],
-NH(C[err]-Cerr] cycloalkyl), -N(Cerr]-Clerr] cycloal kyl) 2,
hydroxynet hyl, Cerr]-Cerr] acyl, cyano, 3a2|do Cerr]-Cerr]

thioalkyl, (err]-Cferr] sulfinylalkyl, &[err] Cerr] 35

sul fonylal kyl,. (Jerr]-Cerr] thiocycloaékyl G- C8 o

sul finyl cycloalkyl, Clerr]-Clerr]. sulfopyl cyclpal kyl , mer capt o,
Oerr] -0 err] calhQueen bty hvned @ s A€l 1dr -S-, D is mot

cycl oal koxycarbonyl, Cferr]-Cerr] al kenyl, C[|prr] Cerr]

cycl oal kenyl, or err] derr] aI kynyl ; WO 97/ 38983

PCT/ US97/ 0577_8 -14- Rl err]
i s hydrogen, hal ogen, er r]-q r r]-perfluoroal kyl, '
1,1-difluoro(Cferr]; r o2l 5 Cerr]-Cerr] aIkyI,

-(CHerr])[err]- N-plprldlnyl (CH err])[err]-pi perazinyl,
Eﬁ%eﬁ_b}g%err] plp@;r@!z:nyl N[q.f(g_l(C[]err] C][err])alkyl], - 5 :
err err roli err err _
-(cHerr])[erF t P#V @ﬁ% h@éﬁéﬁ"?'])‘%% it {ino, -
(CH[err] Y[ err R Mtpﬁr omdpmdr are, ma@a;derntly hydrogen, C;-Cg alkyl,
H 10 re]- N—heXH% g a—%: geq:rlrd:)rﬁilkyld(mz) -N-piperazinyl,

-(CHerr])[e
-(CH err])[err] NH ericﬁ:z%eﬁrlempﬁré@rﬂmﬂ(mm GrGerakd kyl ),

(CI;[ ens] % ?:[N( d ]er r}- r;!;zr) l\ﬁvlbs&lr)o[lﬁfodﬂl | -Leerpl Crrdaiader /1) al kyl

car boxy, err oxycar

N-(C[e)r/r] -C[err].),al Ey 142 %/y o‘r%t’l‘?’lﬁwlfﬂs phenyl ,
wherein the substi t-d%)gh&ny‘omlrm = (CHy) ,~N-thiomowpimelimot hr ee

subst.i tuent s i ndepel tyl Vag— t rrj,
Slerr] or & rmnocyclrt?ﬁa) N hexahydroazeﬁr?é: &4 §Jt?§%ﬁﬂée%cﬁizl@5

Clerr]-Clerr] al kyPl¥dupvbgrein the e a%é’?&bgu$ﬁﬁﬁgﬂlﬁf?ﬁd &P NH2 or

- NAB, 2bere A 20 and B are as defined above, R6 is hydrogen or
Cerr]-Cerr] alkyl; and . nlis 1'to 4, pis 0 and 1, and the
pharmaceutically —OH, -NH;, Oa'cc'ébtﬂalblpe a,n;lt% axsstindependenrtly and

pr odrugs hydrb@%eotl gy .eferred enbodi nent of
t he conpounds of i :KP]_”] &p? %{r , are ;}' fgen and
E[err] is a —(CH2) - p:LperJ. i 2)p~N-piperazinyl,

25 _ -(CHz)n-Nl—plperazlnyltN4 (C1-Cglalkyl],
' - (CHy) ,-N-pyrrolidyl, -(CH,),~N-pyridyl,
—(CHz)n—imidazoyl, or -(CHy),-N-imidazoyl;
El, E2, and E° are independently halogen, C,1-Cg alkyl,
C3-Cg cycloalkyl, Cy-Cgq alkoxy, C3-Cg cycloalkoxy,
30 nitro, C;-Cg perfluoroalkyl, hydroxy, C,-Cg
| acyloxy, -NH,, -NH(C;-Cg alkyl), -N{Cq-Cg alkyl),,
-NH(C3-Cg cycloalkyl), -N{C3-Cg cycloalkyl),,
hydroxymethyl, C;-Cg acyl, cyano, azido, C;-Cg
thioalkyl, C;-Cg; sulfinylalkyl, C1-Cg
35 sulfonylalkyl, C3-Cg thiocycloalkyl, C3-Cg
| sulfinylcycloalkyl, C3-Cg sulfonylcycloalkyl,
mercapto, C3-Cg alkoxycarbonyl, C3-Cg
cycloalkoxycarbonyl, C,-C, alkenyl, Cy-Cg
. cycloalkenyl, or C,-C4 alkynyl;



hal ogen. In a nore preferred enbodi nent of the conpounds of

Formula 11, the halogen is brom ne. 30 I n anot her nore preferred
enbodi menwaé7/3sbe3 conpounds of Formula Il, the brommmg;-,,{,gq@t ed at
t he three or nmeta position of the phenyl ring.

anot her nore preferred enbodi nent, E[err] is hydr ogen, E[err] is
chlorine, and E[ferr] is fluorine. -14-WD 97/ 38983

PCT/U897/057@§ - 15- I n anot her preferred

enbodi ment dF the Bydpededs hal°€PnFo€uUCa'Pﬁrﬁ@WQ§0q%th I'n

anot her preferred epb@dEnresto ot hg) dz ormula I'l, Qis 10

[err] 15 CH +n ano 8 gie rE% eﬁbodlnent of the conpounds

of Formula Il, QTS %bnr ~Pipgpl -(CHy) ,-piperazinyl,
-(CHz)n—plpera21nyl[N4 (C;-Cglalkyl],

5 -(CHz)n-N—pyrrolldyl, - (CHy) ,-pyridinyl,
-(CHy),~-N-imidazoyl, -(CH,),-N-morpholino,
-(CH;) ,-N-thiomorpholino, -T=CH2L

H

10 -CH=CH- (C;-Cg)alkyl, -(CH,),-N-hexahydroazepine,

| - (CH,) NHy, - (CHy ) jJNH(C; -C¢ alkyl),

. ={CH},)N(C1-Cg alkyl),, -1l-oxo(C;-Cglalkyl,
carboxy, (C,-Cg)alkyloxycarbonyl, -
_ N-{Cq,-Cglalkylcarbamoyl, phenyl or substituted
15 phenyl wherein the substituted phenyl can have
' from one to three substituents lndependently
selected from 21 22 z3 or a monocyclic
heteroaryl group, and each C;-C¢ alkyl group can
be substituted with -OH, ~NH, or -NAB, where A
20 and B are as defined above, R® is hydrogen or

C1-Cg alkyl and

nis 1l to 4, p is 0 and 1, and the pharmaceutically
acceptable salts, esters, amides, and prodrugs -
thereof. ]

25 ' In a preferfed embodiment of the compounds of
Formula II, El and E? are hydrogen, and ES is a
halogen.

~In a more preferred embodiment of the compounds of
Formula II, the halogen is bromine.

30 ) In another more preferred embodiment of the
compounds of Formula II, the bromine is located at the
three or meta position of the phenyl ring.

In another more preferred embodiment, El is
hydrogen, E2 is chlorine, and E3 is fluorine.



I n anot her preferred enbodi nent of the conpounds of Formula.1l, Qis 25

[err] I n anot her preferred enbodi nent of the conpounds

of Formul a HOW%S?%? [err] WD 97/38983 PCT/US97/05778
PCT/ US97/ 05778 . - 16- I n anot her preferred
enbodi nent of the conpounds of Fornyig_ll, Xis [Jerr]

I n anot her enbodi ment, the present invention provi des conpounds having
the Fornula |11 10 fgrahother preferred embodiment of the compounds

of Formula II, Q is

5
In another preferred embodiment of the compounds
of Formula II, Q is '
10
N* /'N
~" N7
15 In another preferred embodiment of the compounds
of Formula II, Q is ‘
20 ~d s F
N = /J
. X N
In another preferred embodiment of the compounds
of Formula II, Q is
25
N
RO@
N \/l
X N
30 | | |
In another preferred embodiment of the compounds
of Formula II, X is
) R2q RI RS
35 T

—N—C—C=CH



wherein Qis [err] 30 pis 0 or 1; Xis -D-E-F,

and Y is -SR[err], -OR[err], -NHR[err] or hydrogen, or Xis
-SRerr], wop3sesy , -NHR[ err] or hydrogen, and Y is PCTRIS97/05778 °
WD 97/ 38983 PCT/ US97/ 05778

-17- Dis [err]

. =16~

In another preferred embodiment of the compounds
of Formula II, X is '

R2g RI RS
5 I [ I
'—N—ﬁ-c=CH
0
In anothe; embodiment, the pfesent invention
provides compounds having the Formula III
10
gl
6 IIT
. HN— {CH)
15 | P g3
Q
wherein Q is
20
25
30

p is 0 or 1;
X is -D-E-F, and Y is —SR4, —OR4, -NHR3 or hydrogen, or
X is -SRY, -or4, -NHR3 or hydrogen, and Y is
-D-E-F; '
35



[err] or absent; 10

H H Eis [err] 15 ' err]
O O WO 97/38983 | | provided that when E |SPC§IUS§|/65§-§[

I s not Rl err] R[err] |

-N-C or -OC ; 30 | | - |

HH H err] IS’ hydrogen hal ogen, or Cerr]-Cerr]
al kyl ; 35 2R[err], Z%rr]gr2 aqpd r] aregr®ndepengéntly hydrogen,
Cerr]-Cerr] alkyl, I? T 6'FCH[e r])[err -N-pi pedi di nyl, -

(CH err])- N- picarsazin;l -o-, -T—, -N—N-, --N—0 i T T——O-

(CH err])[err]-Nerr]-piperazilnyl[NNerr]-(Cl- CG)aIk

-(CH ers])[err]-N-pyrrolidyl, BE(CHerr])[err]- pyrldHnyH H
-{CHerr])[err]-Nigxd oyI LH errgd [ err]p2m dazoyl, 40
-(CH err])n-Nnorph ?i{ 2)n N-t iormrp ol i-nol -

(CH err])-N-hexahydy 1utes &l erod-sbsent ; _
al'kyl, wherein the éubsﬁ | tlrﬁ”% are s | 'ect ed rom - WO 97/ 38983
PCT/ USQ?)/ 05778 _ .

O 0 o]
: i |
' E is -C-, =-S8-, ox —T-,
15 - i 2
: : 0 OR

il Ty

20 F is —c=rf, -c=C-R>, or -C=C= T
H H
25 i ] -
: provided that when E is -S- or -S-, D is not
|
0]

2 . 2
30 ) I
T T
HH H
R! is hydrogen, halogen, or C;-Cg alkyl;
- 35 R2, R3, and R? are independently hydrogen, .C,-Cg alkyl,
| 4(CH2)n-N-piperidinyl,_-(CHz)n-N—piperazinyl,
—(CHz)n—Nl-piperazinyl[N4-(C1—C5)alkyl],
-{CHy) ,-N-pyrrolidyl, -{CHy)},-pyridinyl,
-{CHy ) ,-N-imidazoyl, - (CH,) ,-imidazoyl,
40 —(CH2)n—N—morpholino,,—(CHz)n—N—thiomorpholino,
—(CHZ)n—N-hexahydroazepine or substituted C,-Cg
alkyl, wherein the substituents are selected from



- 18- A | . -0OH -NHerr], or
-N-B, A and B are independently hydrogen, Cerr]-(err]

al kyl, -(wdoseiss/err]OH, 5 - (CH err])[err] - Nepgrpsoresrve/| |
-(CH err])[err]-Npiperazinyl, :
(CHerr])[err]-Nerr]-piperazinyl[Nerr]-(Cerr]-Clerr])alkyl],

- (CHerr])[err]-Npyrrolidyl, -(CI—|[er'rl}§'[err]-l\l-pyridyI,
-(CHerr])[err]-imdazoyl,. or -(CHerr])[err]-Nimdazoyl; E[err],
E[err], and E[err] are independéeptly halogen C[err] Cerr] alkyl, 10

| Qal k I | k ,
mtro. Cerr]-Qadp soBaurballe: ByaRad, SepcipepepereLy <! O KOXY
acyl oxy, -NH err]bydme?@erqii-q eal]tyal kylwﬂz)hpq err]-derr] aI kyI Y[err],
- NH | yal -
hydfg[g;r;{ hgl[ efaeﬁip (o iper NahpL! ] - @Eﬁéﬁ% Y %??E%‘M{
thi oal kyl , . err]~ & m-mwérm%yn&era =53] H<
sul f onyl al Kyl , C3-@14 N -0ysyobdkidyl C3- (BH ?) a-N-pyridyl,
sul finyl cycl oal kyl }é’ “%réé‘%f #‘?{8%:?6“ 5%52) ~N-imidazoyl; mer capt o,

C[err]-C[err] al
dﬁ&lanq |23 eindependently Chalegeq) efyFCg0alkyl,

cycloalkoxy

cycl qgl kenyl - d
qyergj% qeyr] per%% é#cl;‘ifcgﬁ/ikyl c, -Cg FR1kSxPY dEQ0L], chBhedsRoxy,
1,1-difluoro(d erty ‘G'ercrﬂ%s BT EEperepleyl,  PyYadrRyy, C1-Ce ;
(?gl[_lf”]%gf”]]'\rammxﬁl n-lyNH 7 (ECy 1Tg ﬂlhﬂ-a]zl HW(CEC alkyl),,
err])[err]-pi zi err enl

-(cHerr])- I\I—pyrr)l‘le'?{iél o ’%g‘?é erf]- in%dé %:9’::'.&4 ]"'kyg'§2'
-(CH err])[err]- mdﬁmrhy ( CH{ eF6] 3F¥ r]cl@ﬁﬁerréP-f-iﬁo C1-Cs
-(CHagyrr])[err]- N:HiB@IWPhOdrl s@’cﬂﬁﬂ.élk&l C1-Cg

H(gﬂ[err])[er 9%@&%%@@%@%& pi & QLKXCYcloalkyl c3-Cg
[err]

-(CH err]) qu@rfqnyxmma};nm( Che€gn] sElLEpnylaykioplkyl,

((Cerr]) nN(C eride &) k) )d ehbkycatnengi d egbgdlerrl)al kyl
carboxy, (der err ky 0X carg

N-(Jerr]- C[ er r] ) ‘B’éﬁ’rﬁ?ﬁ’ OB¥ ¥ZOF4SGEJ§FP¥EH' efa3Ks

pheny0 wherein tdye:mdo]skemjaledophengcamkﬁayé. fromone to

three subst 'ﬁm%.@ Sn&}cﬁd@%&[ﬂdeﬂéiéfgen, Cl-cs—peﬁfiﬁbfﬁﬁifiyflr om Z[err],

Zlerr], Zerr] et eroar group, and each

Clerr]-Clerr] al kly»rlg%%bu@aﬂ(% Cg)alkyp, 991 38g531ky

PCT/ US97/ 05778  -(CH,),-N-piperidinyl, —(CHZ)n-plpera21ny1
-(CHy ) -piperazinyl [Ny - (Cl—Cs)alkyl],
25 -{CHy} -N-pyrrolidyl, _(CHZ) -pyridinyl,

-(CHz)n-N-imidaioyl, -{CH; ) ,~N-morpholino,
- (CH, } ,-N-thiomorpholino, -?=CH2 '

H
30 ~-CH=CH- (C1-Cg)alkyl, -(CH,),-N-hexahydroazepine,
- (CH,) jNH,, - (CHp) jNH(C1 ~Cg alkyl),
-{CH,) N{C;-Cg alkyl)y, -1-oxo(C;-Cg)alkyl,
carboxy, (Cq-Cg)alkyloxycarbonyl,
N- (C,-Cg) alkylcarbamoyl, phenyl or substituted
35 phenyl, wherein the substituted phenyl can have
' from one to three substituents independently
selected from Zl, Zz, Z:_" or a monocyclic
heteroaryl group, and each C1-Cg alkyl group can



-19-

al kyl ;
esters,

be substituted wth -OH -NH err] or -NAB, mhere A
and B are as defined above, R err] is hydrogen or

and WO9T389835 1 to 4, and the pharmaceutically accepta
am des, and prodrugs thereof.

enbodinent of the conpounds of Fornujg_l1l, Qis [err]
I n anot her preferred enbodi nent of the conpounds 15 of Formula |11

is [err] 20 . % substititafokieh PoH, er-:mq SHONAE N twidre he
(0] or

conpounds

preferred embodi mer@n@f Bt ABScBip

E[err]

preferred enbodi pen
hydr ogen, E[er?]l?s c

'S\ fsecipgidaed Wbovg, BS ig hyaidodl

e S’g{()?ﬁs]

I n anot her preferred

10

ofher
eér] and

are hydrogencfnd Eakkyl;i andl - brom ne. - . I n anot.her

[ ne uori ne.

5 _ " esters, amides, and prodrugs thereof.
in another preferred embodlment of the compounds
of Formula III, Q is :

E?O%heaﬁﬁ”ﬂ&%n%%armﬁsedﬁléﬂﬁqgﬂébééétaﬁiéréilﬁ§.

10
In another preferred embodiment pf the compounds
15 of Formula III, Q is_ '
20
In anothér preferred embodiment of the compounds
of Formula III, X is
25 - R2g RIR®
T
—N—C—C=CH
In another preferred embodiment of the compounds
of Formula III, el and E? are hydrogen and E] is
30 bromine. ’

In another preferred embodiment of the compounds

of Formula III, El is hydrogen, Ez is ch;o;ine, and

E3 is fluorine.

Q
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- 20- I n anot her preferred enbodi nent of the conpounds
of Formul woi973898% is [err] I n anot her pr ecqit®s
enbodiment, Qis a 6- substi tuted benzot hi eno[ 3, 2-d] pyrm d- 4-yl.

The present invention also provides a 10 pharmaceutically acceptabl e
conposition that conprises a cofbund of Formula I, II, or II1I.

The present invention also provides a nethod of treating cancer, the

met hod conpri si ngtadRFRGR PFRLerred embadimensnofhihiengommonnds

t her apeut i calfl Foafnfudded i3T5 isanount of a conpound of Formula I, |1, or
. ' The present invention al so provides a nethod of

treating or preventing restenosis, the nethod conpri si ng

admi ni steri ng gbgaglagbent having restenosis or at risk of having
restegosi s, al|thgrdpeptically 20 effective amount of a compound of
Formula |, I+N—C—C=cH I|I1I. The present invention also provides
a met hod of treating psoriasis, the nethod conprising admnistering

to a patient havilng ameathersiprefddvedpanboditbiit 250 isehf ective anount of a
The present invention

gfggogpgv?ggggggﬁgﬁﬁ%$%§ﬂbégzotﬁ%%ﬁé#%ﬁ?ﬁ?h@¥5§ﬁﬁé?6¥'s, t he met hod
conpri si ng Thgnriprestient dpventioatabse puovidesat Aeroscl erosis a 30
ther apeut i cphbymalbatiice 19 ter ati € BAYELL Plon thatFRbRHEdsks |11 OF
L1l The e I nvention_ al so provides a nmethod o
treating enﬁoﬁﬂ“?%'?%é?f%l@%%dt'co?ﬁw i ¥F nfII- admini stering to a
pati ent havi ng efbenpresesits im&Ention Elspeptoeibdiéy &f m@thbdeognount of a
conpound of ¢ reatingO@cRd, tHe dﬁtﬂ&é'comprising administering to
a patient having cancer a therapeutically effective

15 amount of a compound of Formula I, II, br III. |

The present invention also provides a method of
treating or preventing feétenosis,'the method
comprising administering to alpatient having restenosis
or at risk of having restenosis, a therapeutically

20 - effective amount of a compound of Formula I, II,
or III. N

The present invention also provides a method of
treating psoriasis, the method comprising administering
to a patient having psdriasis a therapeutically '

25 effective amount of a compound of Formula I, II, or
III.

The present invention also provides a method of
treating atherosclerosis, the method comprising
administering to a patient having atherosclerosis a

30 therapeutically effective amount of a compound of
Formula I, II, or III. |

The present invention also provides a method of
‘treating endometriosis, the method comprising
administering to a patient having endometriosis a

35 therapeutically effective amount of a compound of
Formula I, II, or III.
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-21- wo 938983 Ne present invention also provides a nmet hpgr@sorosrs
irreversibly inhibiting tyrosine kinases, the nethod conpri si ng
admnistering to a patient in need of tyrosi ne kinase inhibition a
tyrosi ne kinase inhibiting 5 anount -@ft-a conpound of Fornmula I, Il or
[, _ The present invention provides the foll ow ng

conpounds: The pitefsent3-iBvens-isre sl senipryvides da] meghofd of

pyri m din-7- YLLrEkrE?.*s'IWlQhQHHhﬁbirrgm 03196 13588, tfle method
N-[ 4- ( 3- Brono- phenyl am no) yH

pyri m di n- 6- yF?mR¥€§1REr q+sﬁ 1&% |3_Q&ﬁ§$%51ﬂg need of
ﬁ%jf? BrB Omtvﬁeﬂihémmllmmilﬂﬁk&)é]tyros:.ne ebiybenidhibiting
r onpphen Mi_nol qui -7-vl 1+
N-[3 o ph0|| y# ﬂog\ﬁ Zl%) 51370%40.113.]{’ ITI or III.
3-(4-(3-Brono- phen?h&npmgﬁamm Aamsntion provides therbakbewingerylic acid;

3-[4-(3- Bronncggsgﬁha@ no) - qU|nazoI|n 7-yl - carbanoyl ] -acrylic acid
et hyl ester; 20 But - 2- enqQi ¢ CldzL &, by onp- phen¥lan1no) '
qui nazol i n- 7 yl]- aﬁrdé (3—Bromo-p eny oY yridol4,3-4

N-[4-(3-Br 0mppb&nyaam-neyla—m—(mmrphd&m-%-yl-propyl) -acrylam:.de,

propyl no) - qui na I|n _
N[ 4- [?@1 Br ormphenf;ﬁ)) am( .# ul na?giéﬁ}%gmr o) Z%ledog ?n de;
'N-[ 4- ( 3- Met hypPyphmagiinri6my)l- qm-r(éz-mqnpmlﬂrr -yl—prom:lwamégmde,

[ (3- ChloropheNyHﬂaﬁﬂﬁdﬁmmmmmhﬁnmikﬁqﬂﬂo}qdﬁhazolim*?+ﬁhide;
WO 7/§§983 N- [3-morpholinopropyllacrylamide; PCT/U897/05778

3-[{4-(3-Bromo-phenylamino)-quinazolin-7-yl-
carbamoyl]-acrylic acid; '
3-[{4-(3-Bromo-phenylamino) -quinazolin-7-yl-

N-[ 4- (3- Chl or o- pheﬁw[amma)ax%w%aﬂ amidy-quinazoPAyy agige; 30
N-[4-(3- BronD ﬁgﬁ %P _no) -qU|nazoI|n 7-yl]- net hacryl ami de;-
N- [ 4- ( 3- Br omp®p 9% o) - qui nazol.in-7-yl]- et henyl sul f onani de;
N-[ 4-

9

_ carbamoyl]-acrylic acid ethyl ester; .
20 ‘But-2-enoic acid [4—(3-bromo—phenylamino)—
quinazolin-7-yl]-amide;
N-[4-(3~-Bromo-phenylamino) -6- (3—morph011n-4-y1-
propylamino)~-quinazolin-~7-yl]-acrylamide;
N-[4-[(3- Bromophenyl)amzno]qulnazolln- -yl}-

25 acrylamide;
' N-[4-(3-Methyl-phenylamino) qu1nazol;n—7—y1]-
acrylamide;
N—[4 (3-Chloro-phenylamino)}-quinazolin-7 ~y1l}]-
acrylamide;
30 . N-[4-(3- Bromo-phenylamlno) -quinazolin-7-yl]-
'methacrylamlde, :

N-[4- (3-Bromo—phenylam1no)—qulnazolln— -yl}-
ethenylsulfonamide;
N—[4-[(3—Chloropheny1)amiﬁo]quinazolih-&—yl}—
35 acrylamide;



-22- N[ 4-[ (3- Met hyl phenyl ) am no] qui nazol i n-6-yl] -

acryl am de; N-[4-[(3-(Trifluoromethyl)phenyl)am no] qui nazolin-
6-yl | acr yWOIHRS983 5 PCT/US97/05778
N-[ 4- [ (3-Bromophenyl ) ani no] - 7- [ 3- (4- nor phol i no) -

pr opoxy] qui nazol i n-6-yl ] acryl am de;

N-[ 4-[ ( 3- Met hyl phenyl ) am no] - 7-[ 3- ( 4- m)?ﬁﬁol I no) -

propoxyl qui nazol in- 6z y .

N- [ 4- [ ( 3- Met hyl ph’gng‘?)yf@ %k‘ggl[lgﬁﬁ’yﬁ’ ARl quipazolin-6-y1}-

1, N- pi per azianpkamag] qui nazol i n-6-yl ] acryl am de; .

N[4-[(3- Br onophaqyf 4 api 80} 741 E3ubtoht=@rh/iy! 1 -
1, N pi peraz|O¢j|rG%J’ﬁ}[§)F§§_)x_,?/51 éﬁazol [ ﬁ 6-yl ] aé)r])yéfg’ﬁ“é’ yaminolquinazolin
N-[4-[(3-Br hOFi7-[3- (1, N-i midazyl)--

propoXdy] qui nazol N B4-y[]31eB;rbmopHeny15am1no] -7-[3~(4-morpholino) -

N-[4-[(3-B %?ﬂﬁ
am[ nog E)ut oi&' q{}l n% | n-§ il%nLé &Nr]rygm)de' -
[4-](3-Br onnphé?ry(éahfﬁol]fqﬁhﬂéﬁblepﬁléamlpq\]- ~7-[3-(4-morpholino)-
[ 3- mor phol i Ry ‘liﬁﬂéé@lﬂﬁrs- vllacrylamide;
gﬁy

[ (3- Bromoph ﬁ%?ﬁéﬁ#xigﬁl L 33% }10]-07 (3~ thacré@({nonam de:

4o 3- Br drmp-imgé:;rmm]quopaxyﬂ aoitapiol-ib-6iHy1) acrylaxﬁ::@anam de; 25

4-

4- ( 3- Br ono- ph

4-

4-1(3- Brormphqwtaagwoéﬂaﬁ\aﬁﬁehwn@nﬁ%q -7-[3- (4, N-methyl-
4-

4-

4-

4.4 4-trifluoro-E-but-2-enam de;

[ ( 3- Br crdpRIREDAFI O] BEPRAXY) AHipazolin-6-wliacmyinmidey
[ (3- Bromophanyt4-apt mejsﬂumaphehym GmidnfoH7— [30- (1, N-2iny g yie) -

-a ryl(gmB(r:Igrm oohex}y qulng%\f?% g %?B%S%éﬁlﬁrgfg{ 2;)) pyri d0[7;;yl4] d] pyri m di n-

6-yl MSacryl ani de;N-HA- 1 (3-Bromop{1ﬂny3~) R ] —~FirdriA (’NnNchJ-Wh}C&JfS 4-d] -
pyrim di n- 6-aiilncynyt &%y f@ainazolin-6 —W]%yﬁa.%ﬁde,

PCT/ US97/ 05778 0 {4 | (3-Bromophenyl) amino] quinasdiin-6-yl] -N-

N-

3-
N-
N-
N-
N-
N-
N-
N-

[
[
[
[
4,
[
[
[
c

[3-morpholinopropyll]lacrylamide;
N-[4-[(3- Bromophenyl)émino]quinazolin-s-yl]-
20 methacrylamlde,
N-{4- (3-Bromo—phenylam1no)-qulnazolln- -yl]-
ethenylsulfonamide; '
N-[4- [(3-Bromophenyl)amlno]qulnazolln- -yl]-E -but-
2-enamide; '
25 N-[4~[ (3~-Bromophenyl)amino]lquinazolin-6-yl]-
4,4,4-trifluoro-E-but-2-enamide;
N-[4-[ (3-Bromophenyl)aminolquinazolin-6-
vllpropynamide;
N—[4-[(3-Bromophenyl)amino]guinazolin—ﬁ-yl]but-
30 2-ynamide;
N-[4- (3—Bromo-phenylam1no)—pyr1do[4 3-dlpyrimidin-
7-yl)-acrylamide; .
N-[4- (3-Bromo-phenylamino)-pyrido(3, 4-dlpyrimidin-
'6-yll-acrylamide;
35 N-[4- (3-Methyl-phenylamino)-pyrido([3,4-d]-
pyrimidin-6-yl]-acrylamide;



N-[ 4- ( 3- Brono- phenyl am no) - pyri do[ 3, 4-d] pyri m di n- 6-yl]-N-net hyl
acryl am de; yuq o780 N- [ 4- ( 3- Br onp- phenyl ani no) - pyri dof 3, 4'—%&5%4}@- '
6-yl]-nmethacrylamde; 5

N- [ 4- ( 3- Brono- phenyl am no) - pyri do[ 3, 4-d] pyri m di n-

6-yl ] - et henyl sul f onam de; -23-

N-[ 4- ( 3- Brono- phenyl am no) - pyri do[ 3, 2-d] pyri m di n- 6-yl]-acryl am de;
N-[ 4- ( 3- Br ono- phenylnnﬁaex3menmbbbﬁanyﬁﬂﬁiﬁbkﬂpﬁihdo[3 4-d)pyrimidin--
pyrim din-8-yl]

N-[ 4- (3-Brono-p e%y1 am nofhgenggﬂ]lt%mlgr?d 3, 2-d]
pyrim di n- 6-yl ] acryl Mni4e{3-Bromo- phenylamlno)-pyrldo[B 4- d]pyrlmldln-

N-{ 4- (3- Br ono- pbem a«a&ea&&ga&&&alet ;Ni eno[ 3, 2-d]
pyrimdin-7-yl]acryl am de;

N-[ 4- [(3EBronDphenyIyaﬁﬁné?qEFRE?bﬂh?WY%ﬂmﬁﬂﬂ)1pyr1d°[3243dbP¥ﬁéﬁieén"
N[ 4- [ ( 3- Br onophepy] avhenyisulfonami-da;yl | - E, 4- oxopent - 2- enami de;

N-[4-[(3- BrOWDphenylﬁafén?ﬁggkgﬁéoyﬂéﬂ?ﬂgdld%)-pigado[B 2-d]pyrimidin-

et hoxy- 4- oxobut - 2- enam
N- [ 4- ( 3- Br onp- phewy] aaerBiapdAedo| 3, 4- d] pyri ni di n-

E_{L]?gnta 2, 4- ﬂlenaﬂl@@r(3 Brogo § fn lamlnokjbenzo[b]thlenOIB ,2-d]
ono- phenyl a i do -.d] pyrimdin-
6-yl] - N—J(é N, M?HF%B%‘H% %’n%

‘ami de; 25

N-[ 4-(3- BronD phenylnﬁ{aexspyrpmo[&hﬁnﬂh@mmnnkhbenzo[b]thleno[3 2-d]

6-yl ] E-but-2-e

N-[ 4-. (3- Brono- enyfa%nnng yl]ﬁcgy[l yrimdin- L |nnam de;
N- [ 4- ( 3- Br ono- phenyi ¥nilfof ngPHGFQh$QﬂH$Hﬁ99kﬂh?n%ﬂﬂb]thleno[

6-yl]-E, 3-chl orppeigiadhderyllacrylamide;

h I o '
N1 (3 omo- pheny ok B L AR N Sl s ma et imSe P Buer e 4
3- (N, N-di fret hy2 a3r @bepawvpdRy- 4- oxobut - 2- enami de tris 35

(

trifluoroacetate; N-[4-[(3- ﬂ@b&%b%%%&d)amlno] inazolin-6-yl] -E,4-
PCT/ US97/ 05778 Kty Y

3-[

4- ( 3- Br ono- pFETRRRRT AoFRAREAS ol i n- 6-

N- [4- [ (3-Bromophenyl)amino]lquinazolin-6-yl]-E,4-
20 ethoxy -4-oxobut-2-enamide;
N- [4- (3-Bromo- phenylamlno) pyr1do[3 4- d]pyrlmldln—
6-yllpenta-2,4-dienamide;
N- [4- (3-Bromo-phenylamino) -pyrido([3,4-dlpyrimidin-
6-yl) -N- (2~ (N, N-dimet:hylamino)ethyl)écrylamide,
25 N- [4- (3-Bromo- phenylamlno) -pyrido{3,4-dlpyrimidin-
6-yl]E-but-2-enamide; -
N- [4~-.(3-Bromo-phenylamino) -pyrido (3, 4-d)pyrimidin-
6-yl) cinnamide;
N- [4- (3-Bromo- phenylamino) -pyrido(3,4- d]pyrlmldln-
30 6-yl] -E, 3-chloroacrylamide; _
N- [4-(3-Bromo-phenylamino) -pyrido [3,4-dl pyrimidin-
6-yl]l -propynamide; _
N- [4- [ {3-Bromophenyl) amino] quinazolin-6-yl]-E,4-
(3-(N,N- dlmethylamlno)propoxy 4-oxobut-2-enamide tris
35 trifluoroacetate;



yl carbanoyl]-acrylic acid (2);

N-[ 4- [ (3- Bromophenyl ) am no] qui nazol i n-6-yl]-E, 4-

(3- (N, N- diwotslvgseaai no)propyl am no- 4- oxobut-2-enanmde; 5  pCT/USY/05778
4-[ ( 3- Brono- phenyl ) am no] - 6- (et henesul fonyl ) - :
pyri do[ 3, 4-d] pyri m di ne;

"~ 1-[ 4- (3- Bronp- phenyl an no) - qui nazol i n- 6=344 - pyrrol e-2,5-di one;
1-[ 4- (3-Brono- phen Ian1no) qui nazol i n-6-yl]-prop- 10 2-en-1-one;
Acrylic acid 4-(3 HtRFRmerPReRY damARd rARipazolin-6-y| ester;

Met -hé' : gk 5461&(1&%%—366:&?‘11@] abiat Eamyl |
pyrido[ 3, 4-d] pyri onam dat e Cr aci
4-(3-bronD-phenyI PH%}%Q STy am1n9]9P1§§F8}ln'6A ¥ 'E 4-

1-[4-(3-Br orrd3pHéhw-a}nmm‘.)hlqlnmm©) pPropyjainiot-43oxobut -2 ~anahidies;
Acrylig acid 4- (3, |6§1§fb$615ﬁéh§ﬂ?aﬁiﬁ3ﬁngl?éthégesulfonyl)-

met hoxy- qui nazol i n-

N-[ 4- ( 3- BronﬁwﬁﬁéﬁﬁﬁaﬁWQQPMK¥QP¢&F9hoI|n 4-yl - ©_propoxy) - pyrido
[ 3, 2-d] pyrim di n- G-fld- Moﬁnﬂﬁenylamlno)-quzﬂﬁﬂbi12m—%~§r'1@'10| c acid
[ 4- ( 3- brono- g) rl%llaem%1 qui nazol i n-6-yl ] -am de; 25

Propa- 1, 2-di EHUIF oM T AT o [ 4- (3- brono-

phenyl ami no) - qU|ndsz#i&?%ﬁmenmbEmylamlno)-qulnnbpﬂyh-G-yl]-prop—
- [4- 13- b Opughenvlokauy nol - 6- |

qui nazolinyl]-P-(1 Gﬁgad g honan1dat$

N-[1 - ( 3- Brono- phe )2 %ﬁé 203-p ?%Qap By am;no)-qu;nazolln-s-
- fluoren-7-yl ylaesteary de;

N-[ 4- (3- Brono- phe lﬁﬂ?'“ﬁ fﬁ+i(ihékéﬁbsﬁgnyl)amxno] -P-ethenyl-

fluoren-6-yl]-acr

N- [ 4- ( 3- Chl oP¥x Eéoﬂo-q)mfmmmﬁqnihabesphoaamdate' yl ]-acryl am de:

35 15 N- (4- Riregyl i tdyidnd N3 Gut6@dobhénikino ) -quina2elihan de;

WD 97/ 38983 7oyl PCT/U897/05778 o

-25-° ¥ eﬁﬁ§rﬂw-[4 (1- Phenyl - ethylan1no) qui nazol i.n-6-yl]-

acryl anm de; 1- (4~ (3 (Byome {rhe¢ny Pamind) eguihaspddn-Guivdd zonitr36- y| | -
en-~-2~one;

Acrylic acid 4 (3-chloro-4-£fluoro-phenylamino)-7-
20 methoxy—qulnazolln-s-yl esterxr; _
N- (4~ (3-Bromo-phenylamino}-7-(3-morpholin-4-yl-
propoxy)—pyridd[3,2—d]pyrimidin-6—yl]~acryl amide;
Penta-2,3-diencic acid [4-(3-bromo-phenylamino)-
quinazolin-G—yl]—amide;'
25 _ Propa-1,2-diene-l-sulfonic acid {[4- (3-bromo-
phenylamino)-quinazolin-6-yl]-amide;
Methyl N-{4-[ {(3-bromophenyl)amino]-6-
quinazolinyl]—P-(1,2-propadieny1)phosphonamidatei
N—[14{3-Bromo-phenylamino)-9H—2,4,9-triaza-
30 fluoren-7-y1]—acrylamide} _
N-[4- {(3-Bromo-phenylaminoc)-9H-1,3,9-triaza-
fluoren-6-yl]l-acrylamide;
N-[4-(3-Chloro-4-fluoro-phenylamino)-quinazolin-6-
yvll-acrylamide;
35 N-(4- Phenylmethylamlno—qulnazol1n- -yl)-
acrylamide;



acryl am de; But - 2-enedi oic acid [4-(3-chl oro-4-fluoro-

phenyl am n ol i n-6-yl]-am de (3-di nethyl am no- ani de;
N-[4-(3- Chlogo ﬁﬁ?fsuoro phenyl am no) - pyri do[ 3, 4- d] mg”)"
pyrimdin-6-yl]-acrylam de; 10

N- [ 4- (3- Chl or o- 4-f | uor o- phenyl ani no) - pyrig_

[ 3,4-d] pyrimdin-6-yl]-Nnethyl-acryl am de; But - 2-enedi oi c acid
[ 4- (3-chl oro-4-fl uokS)-N-[4- (1-Phenyl-ethylamino) -quinazolin-6-y1]-

phenyl am no) - %M%# d] pyrimdin-6-yl]-amde

(3-di net hyl am no-propyl)*-am de; 15 But - 2- enedi oi ¢ aci d

[ 4- (3-chl or 0- 4- f | uctR)--N-[4-(1~-Phenyl- ethylamno)-qulnazolln— 6-yl]-
phenyl am no) - Q\gﬁﬂ(g,ﬁ,ded] pyr| m di n-6-yl]-am de

(3-imdazol -1-yl -pr % )

4, 4- Di f Puor o- 8- rmr;ﬁ'rﬁ%l -&R %‘F 3cidold-43rghloro-4-£fluoro-

[ 4-(3- chl or o- phienydramipiengainaeg 1 py+ 6490 3r-dmiBe?(3-dimethylamino-
pyri m di n- 6- y?zo 13 > amide 8- Di met hyl am no- 4, 4-di f| uor o- oct - 2- enoi c
acid hI%F6-%-f | uor o- phenyl am no) - pyri dol[-3, 4-d] .
pyri m di n- 6- y|] amgd;4- (3-Chloro-4-£fluoro-phenylamino) -pyrido([3, 4- d]

7- D met hyl am pgr4 nd-irfd616F J—ﬁgxﬁmﬁgg@,c acid 25

[3r |(:r3n phogoyﬁ] f Lwd-g[f h(93n %haﬂ;ro-llpgiﬁggg henl(lam:mO)-pyrldo

4, 4-Difl uoro- 'I-Zin’dr—piigiym—xﬁhddn-kﬁ}ml]Z-Mmeﬁhy.m-dcrylamz.de,
[4(3ch|oro4f|u ) j_ 4

pyri m di n- 6-yl ?ﬁéﬂBﬂ? a‘gyﬁ ﬂE ﬁ:sl gfrﬁ'ﬂroﬁéxf}u?ﬁ(? Ic acid
[ 4- (3-chl or o- B! enylam;no)—pyrxdo[3 d]pyrlmzdln- -yl]) -amide

~f1 uor o- phenyl amm}nemmlﬁi[ﬁl&:ﬁﬂdm‘lm&hmé yl ] am de;

?I lI\J/t(;;(Igilplhleﬂyléla?/nI no%{‘pyrl %"[e?}c'l 3 %/‘? 4n3 hk%ro- OB §gELuoro-

"_

7- Di et hy| ani RBenygandinm mnyravdcd[q.zuf@lmm in-85yl] -amide

f | uor o- phenyl @gLag.)Ldg_\ﬁrdld.q_[ - 1 yl]-am de; WO
97/ 38983 , > r&ﬂd})ﬁf Fidthlads PCT/ US97/ 05778

- 26- #+ foPifdmaror-8marphebigrdryl 2e¢ B-E 2engiehpeid- 4-

f1 uor o- pheny| 44t1i3) chlonree{as, futyn-pmery Tarfiiyd | ~pyi 9803, 4-d)
5-Di nepfyl am gozp ghlg_)éng)[lg %%31%44 (3-chl oro-4-

fluoro- phenylamno yrid yrimdin-6-yl]-amde; 5
5- Mor phol i n- 4-yl - p&n 12‘%9@'1@%% A B ENIFQ=act-2-enoic acid

fIuoro-phenylaaFme}chﬂbmdek3f&uﬂﬂbﬂbhéﬁ&lhﬁhﬁﬁi—ﬁw&ﬂ&o[3 4-d]
' pyrimidin-6-yl]-amide;
7-Dimethylamino-4, 4~difluoro~hept-2~enoic acid
25 (4-{3-chloro-4-fluoro-phenylamino) -pyrido[3, 4-d]
pyrimidin-6-yl]-amide; }
4,4-Difluoro-7-morpholin-4-yl-hept-2-enoic acid
[4—(3—chloro—4’fluord-phenylamino)-pyrido[3,4-d]
pyrimidin-6-yl]-amide;
30 6-Dimethylamino-hex-2-ynoic acid [4-({3-chloro-4- _
fluoro-phenylamino) -pyrido[3, 4-d]pyrimidin-6-yl]}-amide;
6-Morpholin—4-ylfhex-z-ynoic acid [4-(3-chloro-4-
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S
( 3-Br ono- phenyTaﬁimgth&ﬁmaE&ﬂ4nQ&dlfluorojhenﬂtﬁwmq¢}cbac16 enoi ¢
2- nUrphO'[@-€3¥bréhB¥§hen lam1ﬂ8¥EQu1nazolln- -yfﬁﬁﬁmgdéned'o'c acid

g (3-brono- phen fg”bhg uoro-7- c@;#ﬂgsgbl-] ﬁp%é?p19en01c acid -

(4-methyl -pip
1- Phenyl [ £t hy+lanomoy phenydamidio }4-climazoliiti+6-yl] ~amide;

(
ar banoyl ] - acryélﬁlﬂgkgggaﬁﬁ%ehﬁkg‘z‘lfﬂoﬁ E&’ém [4- (3555 6he- 10

c
2-enedioic acid (4-1m

4- (1- pHenyl - eﬁwlém%yﬁ%éﬁ@ larﬁw iRy | ] - ani de:

|4 (é Phelnlyl bet hﬂlmpﬁblﬂhgugﬂ%%xdhpﬁl&idﬂcd'dblﬁl [145 (3-br01?o-

car banoy u enoi ¢ aci i,e py opy ester
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2- enedlcn%pe%x %ln? ZQFﬁnﬁ% 1-yl)-ethyll-am de)
(1- phenyl - et h%anmabyylammo—hpprtn—@omo@qj]wd nf 4H rB-Ebwqteam de) ;

4-
, 4-Di 1 uor o- Fsyay; ﬁoﬂ-&hlas%ﬁneequ;a
-(1- phenyl - ethyla n 6 yl

- Di met'ty| ani no-'4, 4nh$$%ﬁhgilﬂegfyé ~BRBE Pgr;ghﬁlc 3014

[4- (3—bromo-phenylam1no)-qu1nazol1n— ~-yl}-amide;

e

-|
I
-{
-{
-
-y
ut -
[
-y
n
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anlde;

ﬂﬁhpﬂmhﬁwmwmpmhvmmmpm

5-Dimethylamino-pent-2-ynoic acid [4-(3-bromo-
phenylamino)—quinazolin—G-yl]-amide; |
5-Morpholin-4-yl-pent-2-ynoic acid [4-(3-bromo-

20 phenylamino)-quinazolin-6-yl]-amide;

5-Imidazol—1-y14pent-2-ynoic acid [4;(3-bromd-
phenylémino)—quinazolin-Séyl]-amide;

5-({4-Methyl-piperazin-1-yl)-pent-2-ynoic acid
[4-(3—bromo—phenylamino)-Quinazolin-G-yl]—amide;

25  4-{4-(3-Bromo-phenylamino)-quinazolin-6-
ylcarbamoyl]-but -3~enoic acid 2- (4-methyl-
piperazin-1l-yl)-ethyl ester;

4-[4- (3-Bromo-phenylam1no)-quinazolin-G-
ylcarbamoyl} ~but- 3—en01c acid 2-imidazol- -1l-yl-ethyl

30 ester;

Pent-2-enedioic acid 1-{[4- (3-bromo-phenylamino)-
quinazolin-6 -yl]-amlde} 5~ [(3-morpholln-4—yl~propyl)-

amide] ;
Pent-2-enedioic acid 1-{[4~(3-bromo~-phenylamino)-
35 quinazolin-6-yl}-amide) 5—[(3~diethylamino—propyl)—

. amide]);



[4- (1-phenyl -et hyl ani no) - pyri do[ 3, 4-d] pyri m din-6-yl]- am de; 25
7-1 m dazol -1-yl - hept-2-ynoic acid [4-(1-phenyl -

et hyl am nQye ByidegP[ 3. 4-d] pyri m di n-6-yl | -ami de; .

6- Di net hyl am&yno- ex-2-ynoi c acid [4-(1-phenyl - FCTIUSYU05TTS

et hyl am no) - pyri do[ 3, 4-d] pyri m di n-6-yl ] -am de; - But-2-endioic
acid [4-(3-chloro-4- 30 -32- -

f1 uor ophenyl ami no) - 7-f | uor oqui nazol i n- 6-yl-] an de

(3-di et hyl am nop4ep%tX arBteomo-phenylamindBuiguinamblaine-&ei d

[ 7-chl or 0- 4-{ 3= 741 -but-3-endd¥ Y -4 ,Nazqly Ns,8: 04 ] am de
( 3-di net hyl a%?%%%%%é%’ %mb'dle; 33§ ot ! %M&Hr{‘a&%}j rétq’ﬂ

N-[ 4- [ 3- ( Br o®®pPENYI ) ani no] - 5-f | uor o- 7- [ 3- (4- -

gocfr }of&ol '7,”8?3'[7’; gpoxvéﬂw-aaéﬁéaﬁ.o&cyldcaca - i 49 3 -Atbmo-phenyland@H 7 38983 -

N[ 4- [ 3- (OFHRR%e HiP oy hdn i afng 9 (Rt 1-piperazin-
(1, N-i mi dazal+ydb) epoepyh-amideln- 6-yl Jacrylanide. - 5

DETAI LED DESCRI PT4 %QflIyﬁehWEtg#ggéggn@oa) .I-pyrildoo ['31'94 _Egej:ii?qtmjjdi\fp_nt i on

provi des Co?gylrlggrbagllo{;g]-acrylic acid 2-morpholin-4-vi- :
_ , yvl-ethyl
ester;
10 But-2-enedioic acid (4-imidazol-l-yl-butyl)-amide
[4-(1l-phenyl-ethylamino)-pyrido[3, 4-dlpyrimidin-6-yl}-
amide;’

:4-[4—(1—Phenyl-ethylamino)-pyrido[3;4—d1pyrimidin-

6-ylcarbamoyl]-but-3-enoic acid 3-diethylamino-propyl
15 . ester; S '

Pent-2-enedioic acid 5-{[2-(4-methyl-piperazin-
l-yl)-ethyl)-amide) 1-{[4-(l-phenyl-ethylamino)-
pyrido[3,4-d]lpyrimidin-6-yl]}-amide}; ' _

' 4,4-Difluoro-7-morpholin-4-yl-hept-2-enoic acid
20 [4- (1-phenyl-ethylamino) -pyrido[3, 4-d]pyrimidin-6-yl]-
~amide; ' .
7-Dimethylamino-4,4vdifluoro-hept-2-enoic acid
[4—tl—phenyl-ethylaminé)-pyrido[3,4-d]pyrimidin-6-yl]—
amide;
25 . - 7-Imidazol-1-yl-hept-2-ynoic acid [{4-(l-phenyl-
ethylamino)—pyrido[3,4-d]pyrimidin—6—y1]—amide{
6—Dimethylamiho—hex—Z—ynoic acid [4-{1l-phenyl-
ethylamino)-pyrido[3,4-dlpyrimidin-6-yl}-amide;

But-2-endioic acid [4-(3-chloro-4-

30 fluorophenylamino)—7-fluoroquinazolin—G—yl]émide
(3-dimethylaminopropyl)amide;.

But-2-endioic acid [7-chloro-4-(3-chloro-4-
fluorophenylamino)guinazolin-~6-yl]amide
(3-dimethylaminopropyl)amide; o

35 N-[4-[3-(Bromophenyl)amino]-5-fluoro-7-{3-(4-
morpholino)propoxy]quinazolin—s-yl]acrylamide; and



20 wherein X is -D-E-F, and Y is -SR4, halogen, -OR[err],

-NHR[ err], gen, or Xis -SRlerr], halogen, -ORerr],

- NHR[ err] \glrpsﬁég#s gen and Yis -DE-F [err] PCT/US9705T78
H H WD 97/ 38983

PCT/U897/05778 : -34- Fis
[err] 0O O || | | prOVId%d that when Eis -S or -S, Dis
not N-[4-[(3-(Chloro-4-fluorophenyl)amino}~-5-fluoro-7-

(1,N-imidazoyl)propoxylquinazolin-6-yllacrylamide.

5 : DETAILED DESCRIPTION OF THE INVENTION

The present invention provides compounds having
the Formula I

10 . 73
72
zl T
15
20 wherein X is -D-E~-F, and Y is --SR4 halogen, -OR4

-NHR3, or hydrogen, or X is -SR4 halogen, -OR4
—NHR3¢ or hydrogen, and Y is -D-E-F;

s _ | Tz' 'Tz' Tz T T2 Tz_. Tz
D is -N-, -O-, -$—, -N;—N-,_-N;—o—,_-$——T-, -T——o—,

H H

- ' 2 2 2
30 TT TOT ST baent.
_ - - - , Or sent;
T T
35 o) o) 0 o)
) | i i i
. E 1s -C



10 : | |
(@] 2 . 2 Rerr] Rerr] | | -NCG, or -OC; 15

| | WQ} 97/38983 HH H Rlerr] is hy®CE§ssinostd ogen,
or Jerr]-Cerr] alkyl; - Rerr], Rerr], and Rl err] are independently
hydrogen, Clerr]-Cerr] alkyl, - (CHerr])[err]-Npiperidinyl,

- (CHerr])[err]-Npiperazinyl, 20 -34-

-(CHerr])[err]-NgiLh- plpera2|nyIE wCerr]-err])al kyl ], : -
(CHerr])[err]- N-pf ol i dyl, (CH[eN%] r]-pyridinyl, :

(CHerr])[egr daz opd r]-|mdazoyl -
(O%[err])[e?%]iil-rmr h0|leﬁg R—§Cg err r'r] - N-thlom)rphollno

-(CH eyr])[err]-N hepahydr oazepi ne or sutj§t|tuted Cerr]-Cerr] 25
al kyl, wherein the substituents are selected from - OH,
-NH err], or -N-B, A and B are independently hydr ogen,
Jerr]-Cerr] alkyl, -(CHerr])[err]Og. 30 © -
(CHerr])[err]-N-piperidinyl, - (CHedr])[err]-Npiperazinyl,

-(CH err]) [ eprgvifiedr Ehpkpwhepi EyﬂFN['tﬁ“r]OI(G[SET:r]D@[%mqt al kyl )],
-(CH3Yr]) -N-pyrrolidyl, -(CHerr])[err]-Ngyridyl

-(CH err])n-imdazoyl, or -(CHerr])[err]- I\I-lc%dazoyl; Z[err],
Z[err], or Zerr]- 3 i ndeperdent |y hydrogen, hal ogen, 35

Cerr]-Cerr] alkyl,|Cerr]-Clerr] cycloalkyl, Cerr]-Clerr] al koxy,
Jerr]-derr] -N? . orcyOkeal koxy, nitro, Clerr]-Cerr] perfluoroal kyl,
hydr @&y, Jerr]- err] acyloxy, -NHerr], -NH((Jerr]-Cerr]
alkyl), -N(C[err]-B[Brr] aIkyI)[err] -NH(C[err]-Cerr]

cycl oal kyl ) ,r1 N(&1 al:o&éﬁrrhalogen, or C;cx¢ aalkgnl;)[err], hydr Oxymst hyl,

SRR 0T oot TR

Clerr]-Clerr] thi eéSII:I]Z dbakFNypbiperidinyl, -\A@Qﬂ/ns-w&@perazlnyl
PCT/ 7/ 05778 -

1peraz:|.ny1[ 5
Cerr]-Cerr] sulfln Fc?cla)af’ er ] §u|fqn Icyclo- :
al kyl , mercapt o, é ePVF¥8P'I%g/§'c b‘ggﬂ ]err]
cycl oal koxycar bon-ykcngz M- atnlida)zbych—Q&H In .1m:.dazoylcyc| oal kenyl, or

C2-C4 al kynyl; 5_ en, lyogen,
Cerr]-derr]- perf uo? §I§ %n kﬁh@ﬂ%g (Cti-?) ¥lthiomorpholino,
-(CHZ)n—N—hexahydroazeplne or substituted C,-Cg

25 alkyl, wherein the substituents are selected from
-OH, -NH,, or -E;B, A and B are independently
hydrogen, C1-Cg alkyl, -(CH,),OH,

30 -(CHz)n-N—piperidinyl.,-(CHz)n-N-piperazinyl.
-{CH3 ) n-Nq -piperazinyl [Ny~ {(C{-C4 alkyl)l],
—(CHz)n-N—pyrrolidyl, -(CHz)n—N~pyridyl,
—{CHz)n-imidazbyl. or ~-(CH,),-N-imidazoyl;

z1l, 22, or 23 are independently hydrogen, halogen,
35 C,-Cg alkyl, C3-Cg cycloalkyl, C,-Cg alkoxy, C3-Cg
' cycloalkoxy, nitro, C;-Cg perfluorocalkyl, hydroxy,
' €1-Cg acyloxy, -NH,, -NH(C{-Cg alkyl), -N(C;-Cg
alkyl),, -NH(C3-Cg cycloalkyl), -N(C3-Cg
cycloalkyl),, hydroxymethyl, C,-Cg acyl, cyano,
40 azido, C,-Cgq thioalkyl, C;-Cg sulfinylalkyl,
C,-Cg sulfonylalkyl, C3-Cg thiocycloalkyl,



1,1-difluoro(Cerr]-Cerr])alkyl, Cerr]-Cerr] alkyl,

-(CHerr])[ - | peridinyl, -(CHerr])[err]-piperazinyl, -
(CH[err])[eﬁ J--,[,)'4|§'§p§e3razinyI[N[err]-(C[err]-C[e'rr])aI kyl], PCT/USITI05778
(CHerr])[err]-Npyrrolidyl, -(CHerr])[err]-pyridinyl, 10 '
-(CHerr])[err]-Nimdazoyl, - (CHerr])[gsr]-Nnorpholino, -
(CHerr])[err]-Nthionorpholino, -C=CHerr], |

H CH- ¢ su1 i peyblobliyly)l, C3-Cg sulfonylcyclo-

-(CH[err])[err]:N- dr , _ . : P
-(CH[err])[err]NH[2??%?¥(d@f%?%#??érFPNE@CF%#PfYEFEPﬁﬁxi'wﬁ3)FB
-(CH err]) [err] N(Cexeloa]kexycarkonyl, Ch-6yoelkenyll.ClqrCp) al kyl ,
N(Cort] - G o ) al g MoEpRAPL B (8IKE, aliormydi o pheny!
e ot S e gy Aot e e 1o e
substituents indep uoro (Cq - alkeglectedcira err] , e :
Z[err] or a nDnocycI'éh N g 1. Eg&grogr*ﬁf ré R; nd.each
Clerr]-derr] alkyl™ gr o?J)rf‘ c%r‘Plpenjd Ty L, "= dE 3835& Pﬁ?@&l\rﬁ’[ﬁh - OH,

-NH err] or -NAB, wheGHy iy-piperazinyl [Mpd(B;afg)atkydiined above, R is
hydrogen or 25 - Cptpdribeial-1al kybg e il drogen or

hal ogen;. and . (cﬁ%)ﬁ.tgéhf is}O orxlgzg%db?%éaiﬂg%naceuticaIIy
acceptaBie salts, 63 %f:é’,n‘é?ﬁ’tf@%dgﬁﬂyﬁr odkGHg ! n~N-morpholinpper gof .

| n anot her enbodi menfCHpr gaenthiomenphobinbso-@8CH,, provi des conpounds
having the Formula Il [err] WO 97/ 38983 B

PCT/ US97/ 05778 : -36-H wherein Qis [err]
-CH=CH- (C -Cg)alkyl, -(CH;),-N-hexahydroazepine,
15 - (CHz)nNHz. --(CHZ)I’INH(C].-_CG alkyl) ’

-(CH,) N (C;-Cg alkyl),, -l-oxo(C;-Cglalkyl,
~ carboxy, (Cq-Cg)alkyloxycarbonyl,
N-(C;-Cg)alkylcarbamoyl, phenyl or substituted
phenyl, wherein the substituted phenyl can have
20 from one to three substituents independently
selected from zl, z2, 23 or a monocyclic
heteroaryl group, and each C1-Cs alkyl group can
be substituted with -OH, -NH, or -NAB, where A
and B are as defined above, R® is“hyarogen or
25 C1-Cg alkyl;.R13 is hydrogen or halogen; and
nis 1 to 4, p is 0 or 1, and the pharmaceutically
acceptable salts, esters, amides and prodrugs

thereof.
In another embodiment, present invention also
30 . provides compounds having the Formula II '
gl
II
: 6
; T E2
3$ HN-—(CH)p‘ '
| E3

Q



pis 0 or 1; Xis -DE-F and Y is -SR[erf], -OR[err], -NHR['err] or 15

hydrogen, or Xis -SRerr], -ORerr], -NHR err] or hydrogen, and
Y is - D EWO97389890 Dis [err] 25 [err]. PCT/US97/05778

or absent; -~ Eis[err] Fis [err] 40

WD 97/ 38983 : PCT/ US97/ 05778

-37- 0 o) : _ -36- | | | |

wherein Q is

10 /J

p is 0 or 1;
X is -D-E-F and Y is -SR?, -or?, -NHR3 or
15 hydrogen, dr X is -SR4, —OR4, -NHR? or hydrogén;
and ¥ is -D-BE-F;

R S T

0 D is -N-, -0O-, —E-, l—N——N-—, -N—O-, (f—lil .-T—o-,'
S S A TZ |

25 i—ﬁ: Ii —O—T-, -S-(!:-, or abgent,-

H

O
.30 i |
C

_‘35 ) ?1T5 | Il

40



provi ded that when Eis -S- or -S-, Dis not

| | S w0 97738983 Rlerr] Rerr] ' O | P
“NCor -oC| | | 0 . H H H Cm}sﬁf"’s"'] i s
hydr ogen, hal ogen, or CJerr]-Cferr] alkyl; R[err] Rlerr], and

Rlerr] are independently hydrogen, C[err}3@terr] alkyl,

-(CH err])[err]-Npiperidinyl, -(CHerr])[err]-Npi pera2|nyl
-(CHerr])[err]-Nerr]- plpera2|nyI(N[er|q (C[eIOr] C[err])alkyl] : 15
CH err err roI|d CH err err]-dyridinyl
Em%err}g%errll’r?\l‘-’??%ﬁéafa? o Fl[a %‘é‘r ] aiRJyNyS not
-(CHerrl)[err]- N-m)rphollno (CH[err])[err] Nl-thlorrnrphollno
-(CHerrl)[err]- N-hexah¥droazep| ne or substitufed Cerr]-Cerr]

al kyl, wherein the subBfiituentsRire selected from 20

-OH, -NHerr], or -N—B A and Blare independéntly

hydrogen, ([err]-d al Ry -Oj?('CH[err])[err]CH

(CH[erM)[err] N- pi |d|nyI (CHerr])[err]-Npiperazinyl, 25

-(CH e )[err]-N er¥]*® plpera2|ﬁyI[N[err] (derr]- C[err])alkyl]

ga%err }g{errl} I\E@:}éﬁ!’/ﬂfodéh hégbehr]bﬁrec&]-cg%' -

err])[errdzi az or [

Elerr], E[err]Il ar E1§¥¢]R %rénaégu hFP&LK Xé%ﬁgeé[thrCe[e#FV1a|ky|

C[ err]-Clerr] cycl O'aK‘Rl}jg? ﬂﬁeptpeqiénnylal kdﬁ;lg)g,fﬂﬁp]:.pékalznhydycl oal koxy,
tro,- L r

acyl X - NHer] w’% %“’e%m’%mi‘ R rel ?ﬁ@‘erﬁ[e; kyl) [orr].

- NH( C3 cycl oal kyT Cé é Ay, cyépﬁal’hyp}’{’égﬁf‘
hydr oxymet hyl , ([ er+{CH} by +§-fmjdazoyanos- (an ol -1ﬂaazbyqerr]

Sul fonyl ai kyl - qg&% ﬁ;ﬁ%@%% éﬁ&%ﬁi EhigppfBholino,
sul finyl cycl oal kyl h%h§hx9gpeaenyne or substituted CynBgcapt o,

Cerr]-Cerr] al koxymegbpnyheréifnr theChbsltituents are selected from
cycl oaHE)oxycar bonyl, Cerr]-Cerr],alkenyl, Cerr]-Cerr]
cycl oal'kenyl, or (Jerr]-([err] al kynyl; : WO 97/ 38983

PCT/US97/ 05778 -OH, -NH,;, or -N-B, A and B are iﬁgépendently
hydrogen, C1~Cg alkyl, -(CH, ) ,OH,
-{CHy ), ~N-piperidinyl, -{CHjy) ~N-p1pera21nyl
25 - (CH3) 4~N; -piperazinyl [N, - {C1-Cglalkyll,
- (CH,y) ,~N-pyrrolidyl, - (CHy) ,~-N-pyridyl,
| -(CHy)y~imidazoyl, or -(CH;),-N-imidazoyl;
El. Ez, and E3 are independently halogen, C;-C¢ alkyl,
C;-Cg cycloalkyl, C1-Cg alkoxy, C3-Cg cycloalkoxy,
30 nitro, C;-Cg perfluorcalkyl, hydroxy, C;-Cg
acyloxy, -NHy, -NH(C1-Cg alkyl), -N{(C;-Cg alkyl),,
-NH(C3-Cg cycloalkyl), -N(C3-Cg cycloalkyl),,
. hydroxymethyl, C;-Cg acyl, cyano, azido, C1-Cg
. thiocalkyl, C1-Cg sulfinylalkyl, Cq-Cg
35 sulfonylalkyl, C3-Cg thiocycloalkyl, C3-Cg
' sulfinylcycloalkyl, C3-Cg sulfonylcycloalkyl,
mercapto, C;-Cg alkoxycarbonyl, C3-Cg

cycloalkoxycarbonyl, Cy-Cy alkenyl,,c4-C8
cycloalkenyl, or C,-C; alkynyl;



err] is hydrogen; halogen, Cerr]-Cerr]-perfluoroal kyl,
1- difluoro& err]-Clerr])alkyl, Cerr]-Cerr] alkyl, -
(CH[err)P@? i peridinyl, -(CHerr])[err] -piperazinyl PCT/USI705778
-(CHerr])[err]-piperazinyl(Nlerr]-(Clerr]-Cerr])alkyl], 5
-(CHerr])[err]-Npyrrolidyl, -(CH[err]%%err]<pyr|d|ny!,
-(CH err])[err]- N-inidazoyl -(CHerr]Jyperr] N-narﬁgollno

CH err eRb ho

g:I—I:EZI—I-(]C%[erg]] e eB] Iﬂa?%g[e r] Hg@]pﬁéwm&epl ne,

-(CH err])[err]N e?-r]dlf(lenpr & (101G e IN1G] HriCCladkkndl al kyl ),

(Cerrlerr] ]N(C[(en o hepibeslitiaier H iy MR AR T 1) Al Ky
car boxy, err a car , ,
'N-(C[eyr] C[err])algbﬂﬁargéﬁﬁfp gﬁyﬂ'dpls&héﬁﬂ$ﬁﬂdd 15 ~ phenyl ,
whereit the substrKGHgdnpNepykrcadd&aue-(cn ) p-pyridi ,one to three

substituents indep ent | y_ &'fro Z rr] , Z[err],
Z[err] or a nDnocy?Fﬁ W ¥ lmldazoy%éteroarzf) Wach Jerr]-Cerr]

al kyl group can =f{CH3),-N-thiomgrphotined GH -NHerr] or -NAB, .
where A 20 and B are as defined abode, R6 is hydrogen or
Clerr]-Clerr] alkyl; and nis 1to 4, 8 is 0 or 1, and the

phar feeutical |y —CH—CH-(Cl-C caekyable(smbn;rneabgﬁhyd§6hgg§1n§nd prodrugs

t hereof. 25 fROth esent invention
provi des conpounds %a3| ?he?FH?ggﬁﬁ ?E ? RS WO 97/ 38983

PCT/ US97/ 05778  ~(CH) ,N{C;-Cg alkyl)zv391 oxo (CywAgdalkyD,is [err]
carboxy, (Cq1-Cglalkyloxycarbonyl,
N-{Cl-cs)alkylcarbamoyl phenyl or substituted

15 phenyl, wherein the substituted phenyl can have
‘from one to three substituents 1ndependently
'selected from Zl, Zz, z3 or a monocyclic
hetercaryl group, and each C1-Cg alkyl group can

_ be substituted with -OH, -NH, or -NAB, where A

20 -and B are as defined above, R® is hydrogen or
C1-Cg alkyl; and '

nis 1 to 4, p is 0 or 1, and the pharmaceutically

acceptable salts, esters, amides, and prodrugs
thereof. '

25 In another embodiment, the present invention

. provides compounds having the Formula III

30 _ : TG g2 III



pis 0or 1; 15 Xis -DE-F, and Yis -SRerr], CR{err] -NHR[err] or
hydr ogen, OO 97138983 X is -SRerr], -ORlerr], -NHRerr] or h%Qﬁﬂ&ﬁ%mmﬁQd Y

i's D E-F; Dis [err] [err] , or absent; Eis
[err] 35 Fis [err] WO 97/ 38983 _
PCT/ US97/ 05778 -39- - 40.—

provi ded that when Eis [err] or [err], Dis not
wherein Q is

H
X N
N
/A
5 —
NH
pr =N  x _
10 \ 4) "
. P
N ’
N , Or ¥ N ;
p is 0 or 1; .
15 X is -D-E-F, and Y is -SR%, -OR%, -NHR? or hydrogen, or
X is -SR4, -OR4, -NHR3 or hydrogen, and Y is

-D-E~-F;

'20 TZ | T2 EZ z iZ | TZ | T2

s
5 H2 ) ) H H H
. rr 1 r S—a* N
T -S-C-, or sent;
T
30 (o] (o] o)
E is -g-, -g , Or ! :

SR

o] OR
35

15 1 g5

F is ;Z=T, -C=C-R>, or —z;c T

o I T
. H | H



[err] or [err] " Rerr] is hydrogen, hal ogen, or

Cerr]- C[err% alk Rlerr], Rlerr], and Rl err] are independently
hydr ogen, ¢ %‘T‘%{err] al kyl , PCT/US97/05778

-(CHerr])[err]-N-piperidinyl, (CH[err])[err]-I\l—piperazi'nyl,
-(CHerr])[err]-N -piperazi nyI[N4 (derrl-Cerr])al kyl], 15

-(CH err])[err]-Npyrrolidyl, (CH[erﬂ4) “err]-pyridinyl,
-(CHerr])[err]-Nimdazoyl, -(CH[erré)[err]-inidazoyI,

-(CH err])[err]-Nnorpholino, (CH[erl"])[errE N-t hi onor phol i no,
(Criterr] ) [ giro e xarudaiens nps orssubst Lsut ef Legsl-Clerr]

al kyl , . wherein the substituents are sel ect ed|from 20

-NH[eISr], or [err] A and B are independentl ypo - hydr ogen,
Cerr]-Cerr] alkyl,,2(CHerrJ3[err] OH,

-(CHerr])[err]- N-plperldlnyl -(CHerr])[err]- N-plperazmyl 25
-(CH err])[err] - Npgx JnyI[N[err] (derr]-derr] aIkyI)]
-(CHerr])[err]- N-]pgérolldyl -(CH err])[err]-Npyridyl,
-(CHherr])[err]-imapzoyl, omg-(CHerr])[err]- N-|mdazoyl E[err],

E[err], and E[err e |nde endent |y hal ogen, err] C[err] al kyl ,
C[err]-C[eri} R’ea':':llr‘:] Fert] @ c%l‘@[]e'rr] Clerr] cycl oal koxy,
30

I N It R]% @{f@ - Gfrer ﬂlndﬁﬂéﬂdllﬂgfw krdr syt 0)G, - Il.b{( I )e{r] |
acyl oxy, err a err] a err
- NyH( d )ér rl-cerr] Cﬁ\wg’a%ﬁ%peq Ve r y@H@r)rrj cf%ll{o"lafl‘?yllrﬁﬂe‘r d

hydr oxynet hyl , ad rq¥‘]2 Wa“él,\ﬂ-rd?’ra‘ﬁm@a @{léwrl]l-,q er r]
th:?ﬁﬁklygl’kcl[e”]_( N oc cIo %r rdJ]n rr]

su |

sul fi n§| cyc?/oal kyl": k’f“ﬂ‘ 2 fgéréﬁ?c)y!:'l

mercapto, Cerr] -@F&zr)]n- -Rorphadiiae - (C[!i;r)r,.]d\r-:[t'émo]morpholz.no,

0] o oot ot s i £ e c-c
P%T/U897/0¥778 agﬁy Jhééé&n the substituents are sejected frompqerr] is

hydr3@en, hal ogen, (err]-C erra perfluoroal kyl,

1,1-difl | k al kyl
Rrer e LR E L ISTAC LGB G T—
hydrogen, C1-Cg alky1 ~(CH, ) ,OH,

- (CHy) ,-N-piperidinyl, -(CH,},-N-piperazinyl,
25 _-(CHZ)n-Nl-piperazinyllN4-(Cl—cs alkyl)],
-(CH;),-N-pyrrolidyl, = (CHy) ,-N-pyridyl,
~(CH3) ,-imidazoyl, ox - (CHy ) ,-N-imidazoyl;
El, B2, and E3.are independently halogen, C1-Cg alkyl,
C3-Cg cycloalkyl, C1-Cg alkoxy, C3-Cg cycloalkoxy,
30 nitro, C;-Cg perfluorcalkyl, hydroxy, C1-Cg
o acyloxy, -NHy, -NH(C;-Cg alkyl), -N(Cy-Cg alkyl},,
-NH{C;-Cg cycloalkyl), -N{C3-Cg cycloalkyl),,
hydroxymethyl, C;-Cg acyl, cyano, azido, C1-Cg
thiocalkyl, C1-Cg sulfinylalkyl, C1-Cg
35 sulfonylalkyl, C3-Cg thiocycloalkyl, C3-Cg
~sulfinylcycloalkyl, C3-Cg sulfonylcycloalkyl,
‘mercapto, C;-Cg alkoxycarbonyl, C3-Cg
cycloalkoxycarbonyl, C,-C, alkenyl, Cyu-Cg
cycloalkenyl, or C,5-C,4 alkynyl;



-(CH err])[err]-piperazinyl [NNerr]-(Clerr]-Clerr])alkyl], 5
-(m[err])[%a%w&gayrrol idyl, -(CHerr])[err]-pyridinyl, PCT/USY7/05778
-(CHerr])[err]-N1mdazoyl, -(CH err])[err]-Nnorpholino,

-(CH err])[err]-Nthionorpholino, -CcCHerr], |

H 10 : -CH=CH (C[err]-Cferr])al k§L-

~(CH err])[err]-N hexahydroazepi ne, _

-(cH err]) [ er rRRHLer hidrogeher bplpeer] NGaCLarPerElaozoadivgd /) | |

- (CHerr])[err] N Cﬁ?iﬁhigﬁ.ﬁbﬁ:b(@[alk-ﬁg))hﬂm. c]l-_@go(a(ﬂ]@]_r,] -Cerr])al kyl,
carboxy, (Cerr]-Cerr])alkyl oxycarhgnyl., . .
N-(Cerr]-derr])al kyFBarlhalpPrbe H‘&H&lor 4! nrRiRerAinyl, phenyl,
wherein the substi tut(eﬁgpgepibetaaiwmml—(cl— S)alkyﬂr]om one to three
substituents i ndepen hY o + a7 Sel _ 4 r], Zerr],
Z[err] og a rronocycl"?gﬁZ)n-N pyfrOIlﬁé’tléroa(r%’ItﬁQr gép dg'ﬁ]:é!&ch Lerrl
Cerr]-Cerr] al kyl ~§€Bgppclinimidazoyl, -M&é)wbkmqrmm}mqfh -OH, -NHer]
or -NAB, where A 20_(cH,)..-N-tR2émBrphdldncjeid quove, R6 is hydrogen or
Clerr]-(err] alkyl; and™® nis 1to 4, arid the pharmaceutically
acceptabl e salts, esters, am des, Hand prodrugs thereof.

The term "al kyl" neapg_a.strai k. J3r an 254 | bon.
Represehtative exanﬁggs'égfs_(gﬂk%s a(ikﬁ, S‘%ﬁd@ gr gen’gt}ﬁ}ﬁ%@’propyl :
i sopropyl, isobutyl 7 {(CHy) ;NHbot{FH i dF{CyorCgl ald¥dbutyl, pentyl, and
hexyl . . -tea b ente, 2 ow_‘kyrmar)s AR ooy .g-_rsqu@tlt,aphed_to

an oxygen atom Represeﬁt Bt v%ﬂe anpl ?%ff al k%x %1(} groups incl ude

met hoxy, ethoxy, teFRrReM¥xy,Sar >?3;' oxycar f*‘g ‘sobut oxy.

The term "hal ogen" Nrgkydey)alkylicasbaimoydri mhienyl or subsiritwsedind

i odi ne. 1 nlBS1t Sl e JRMS Rt BHGH, Ol et 35
chai n hydrocarbon hgw ng one or nore carbon-carbon . doubl e bond.
WO 97/ 38983 from one to three substituentspyap Qrpt

-42- . Thelbeted Ecmaky|Z2 ,mehom  ydrdasykyidiocar bon.

cycl opentyl, and cy yC
cycl oal Kyl group ~be substituted with -OH, -NH; or -NAB, where A

20 and B are as defined above, R‘6 is hydrogen or
C,-Cg alkyl; and '
n is 1 to 4, and the pharmaceutically acceptable_. salts,

STl S A e G R o sy AP,

esters, amides, and prodrugs thereof.
The term "alkyl® means a straight or branched
25 chain hydrocarbon. Representative examples of alkyl
groups are me;hyl, ethyl, propyl, isopropyl, isobutyl,
butyl, tert-butyl, sec-butyl, pentyl, and hexyl.
The term "alkoxy" means an alkyl group attached to
an'oxygen atom. Representative examples of alkoxy
30 groups inclﬁdé methoxy, ethoxy, tert-butoxy, propoxy,
and isobutoxy. - :
The term *halogen® includes chlorine, fluorine,
bromine, and iodine.
The term “alkenyl® means a branched or straight
35 chain hydrocarbon having one or more carbon-carbon
double bond.



5 attached to an oxygen atom " The term "perfluoroal kyl "
means an al kyl group in “which all the hydrogen atons _have been
repl aced WO97/38983 {| yorine atons. The term " a&FTUSTHONS 5
group derived froman 10 organi c acid by renoval of the hydroxy group
(-OH). The term "acyl oxy" Q§$ns an acyl group attached to

an oxygen atom . The term "tHroal kyl" means an al kyl group
attached t uf, " | | kyl ™
means a sul finyl g?%uégéﬁ c§£f€%1ﬁ§l means a E?c&QFgEyEQBEaQﬁb% The
t erm-" sul f orEptammdes QﬁaﬂECéOGEkYén9F°§P§uﬁnC1Ude cXFﬂ&Eﬁ@@Wﬂo an al kyl

Q{EUDh . cycl??uﬂ_)]?f t 8y 810bELEGYC! aﬁakwkrt clohergla cycloal kyl ErFUp 20
attached to a sul fur he _term y y neans
a sul finyl Tﬁ?o‘aﬁr‘at ‘é%ﬁéﬂ#lﬁ%%y&‘f*&&?k?l 8’%‘86&){“’& PR !

term "sul f oyt cychedl &yl annesygen aubmonyl - group attached to a
cycloal kyl group. T6S term - rm perfifokBhMicyTor £28ha" aRCAA%yE g2y

The term "al koxycarbo ans an al koXy :

grougg attache to a
car bonyl - gr odipich all the hydrages, ALOmF: BENEK BRFR FEBHFCe I s a

_cycloalkyoxyfgﬁ@ygngtgegmgd to a carbonyl group. 30 The term
"cycl oal kenyl " cl,ic. hydrocarbgn @ g e or nore

car bon- car bon dodﬁﬂ% §8ﬁ§ acyE means %hgrfg ﬁk%ﬁyl ne%%% a

" hydr doar bon dweganicoaeid by removn@rch&hbohyéapbwngFmMN d 95Hd. '

The term "nonocycphg pELFr 03&% afeBn3ban acl! BOUYC et athda aepound
havi ng only one ring ructure. The cyclic conpound is aromatic and

WD 97/ 38983 an oxygen atom. PCT/ US97/ 05778

-43- cont arRe eaemortrtﬁbalkyﬂ.erumams aix alljzyds gafoup attanitest oat ons
I ncl ude, but are notéf "EESQ to, nitrogen,. .- oxygen, sul fur, and :
phosphor us. nnnocxcllc ' het er oar yl roups |nclude but are
not 131%ited to 5'rhe bermdy sulERnyAalkyd i meanga fopulfinyl group Te

symbol "-" rgpessaBEStad aavaleryl beddp. The. conpounds of
Formulas I, 11, a@ge kgrm qsulfonylalkyl“ means a sulfonyl group
" attached to an alkyl group.
The term "thiocycloalkyl® means a cycloalkyl group
20 attached to a sulfur atom. :
The term "sulfinylecycloalkyl®” means a sulfinyl
grbup attached to a cycloalkyl group.
The term "sulfonylcycloalkyl® means a sulfonyl
.group attached to a cycloalkyl group. ' ’
25 The term ‘mercapto” means a -SH group.
The term alkoxycarbonyl' means an alkoxy group
attached to a carbonyl group.
The term "cycloalkoxycarbonyl” means a
cycloalkyoxy group attached to a carbonyl group.
30 The term "cycloalkenyl" means a cyclic hydrocarbon
cohtaining one or more carbon-carbon double bond.
The term "alkynyl” mearis a hydrocarbon having one
or more carbon-carbon triple bond.
The term "monocyclic heterocaryl" mean a
35 heterocyclic aryl compound having only one ring
| structure. The cyclic compound is aromatic and



irreversible inhibitors of tyrosine kinases, particularly EGF

tyr osi ne kiqgaﬁpmﬁagherapeutically 10 effective anount ofpdfBseRePRUNS
of Formula I, , or _ 1l can be adm nistered to a patient having
cancer or a patient having restenosis or at risk of having
restenosis or a patient having psoriasis,~43- = atherosclerosis, or
endonetriosis. Those skilled in 15 the art are readily able to identify
pati ent's havi ngontains corecary, mee dneEexoaped: i aBxampiefePsscl erosis, or
endomet 1i osi s, yand DALIG S ML © Bt 48K Rbt limitede¥s| ORiBSogen,

restenosis. The term "patient” neans anipal s such gs dogs ats,
cows, sheep, am&v@esp mplfur,; andRRosphorus. Examples o h@°§§ﬁ¥8§ﬁﬂs of
the present i nwiHdr@arsan groups irechadeni bueradet nohulimiteddtani nal s
either otally, . rectal l v, p n i ntravenously,

i nt rarrusF:-’uI ar | Pyridyl, gt(riligeu i a%é%u%‘%%#%‘%é’r’aci sternal |y,
intravagi nal |y, 25 The jsymkgier!tbrieeProsSentsravesveseny bpseal |y (powders,

ointnents, or drops)pnhdledipbdurtis Cef Pobrasat $Pray, and IrITheeconpounds
can be adm ni stered al one or_%lggrt of g ' .ﬂghgr maceutical ly o
accept abl e conpFEHavMeFFiNE 3 Qrs oI LYRRSIRE-ELPREEPry acceptabl e
exci pi ents. |t gaxrtidhuihrdy EGF ttwtosine kihnasene Bobhevapeutifaliwl a |

, 1l ;gan : | 0 r LL D r ggt eguenii aply.
Corposi £Pons s HAES #ﬁi‘?%r'%pa%ﬁé?aﬁ“%nié%??ﬁﬁaﬁaéf Ry-ALLECRIPRE, %5
physi ol ogi cal | ¥ &g 318 adninisteredebasaopatient haying ednseEoPEt Pons
di spersions, sgHEEHOKaRingrestenddisi opsatapilskt 6€i havipagders for
reconstitution_into . sterile.lnie L gng or di spersions.
Exanpl es restew:ﬁ/%g%§a€1ém: ﬁ&@ﬂxs ngyiéggé, - o
PCT/ US97/ 05778 atherosclerosis, or endometriosis.. -Those skilledf inyjt abl e
agueous yand noqgg% éfgrfé§§ilﬁiﬁﬂf€téo identif?ObHEBEﬁtsohanﬁbC|eS

et hanol , ols, ™ I

i ncl ude "Wat er, poly o Sgrogy eng XCO#’ .

pol yet hyl enegl F@dCery \XRFNOSHE) (REOT1as1s, | ak ?F 8HrEaBF&Sm RFures
thereof, veget @idonEtsidsich and pataenbsi wbooaky andriakeo€abl e organic
esters such asdevelqgf%é“@e IéﬁggisPrOQﬁ%eEL1Hth¥t§@themgghgtalned, for

exanpl e, by the use coa such as cithin,_ by Ehe
mai nt enance of arHaalssuck pardegse SREE. | AOWRe SheeP. 8RBLe24FOdi spersi ons
and by’ gloe use i@fc iR haidiss . |

The compounds of the present invention can

be administered to humans and animals either orally,
rectally, parehterally (intravenously, intramuscularly
or subcutaneously), intracisternally, intravaginally,
25" intraperitoneally, intravesically, locally (powders,
ointments, or drops), or as a buccal or nasal spray.
The compounds can be administered alone or as part of a
- pharmaceutically acceptable composition that includes
pharmaceutically acceptable excipients. It is noted
30 that more than one compound of Formula I, II, III can
be administered either concurrently or sequentially.
Compositions suitable for parenteral injection may
comprise physiologiéally acceptable sterile agqueous or
- nonaqueous solutions, dispersions, suspensions orx
35 -emulsions, and sterile powders for reconstitution into
| sterile injectable solutions or dispersions. Examples



10 These conpositions may al so contai.n adjuvants such as
preserwng‘w wetting, emulsifying, and di spensing . agents. Prevention
of the act Qﬁwﬁﬂmﬁlcroorganlsns can be ensured by vaPCTIUS7/05778

anti bacterial and antifungal agents, for exanple, parabens,

chl orobut anol, phenol, 15 sorbic acij and the like. It may also be
desirable to |nclude | sotonic ag% Ts for exanpl e sugars sodi um

chl oride, an . e b of the., ectable

ohar rmceut | oof Foipeile BRSESNECRRA RRRLLE0N it icrs  adflaiigy s

del ayi ng abs®ehvenhs. f oF Eﬁhﬁpﬂés EGCludeaMamﬁmunﬁﬂ@nmsﬂaammlyamxigelatln
Sol i d dos age(ﬁ%ﬁléﬁég@&éb1ad5bmy§i:h§'§.bﬁ€g'l%b‘1de Sglycera 103%&age S or s,

the active chPEBlnTS Ealip,EIxEures” theppog, vesstebie i0ida (Edibrm y
exci pi%ent (oas 26live oil)i anfil ingbceabledoasits aisteds Gl cast phosphat e
sucr ove, gl (oonfl SELEBEST SprBRelPE1GATR Crak' B haSnrained,, Ctgiefor
“exanpl e, car e%aqIPke hybrekhal use, of a coagingnsued, agellecithin, by

pol yvi nyl pyrﬂQél:dQﬂﬁteﬁHﬁéésef 8RE 2BquiredCpAreicle sHYEEgkARyR as for
exanpl e, glycero agents, as for exanple,

t n
agar - agar, case éEa?%?BﬁFéé%BﬁnﬁPg gg %F gﬁF pipPyctagtants- al ginic
aci d,lazertal n cormhesescbmpasu;.onadmaydam%c&bhnaaheadguvants( Sucgp! ution

retarders, egg@gphs p@éggihﬁn géulsxﬁ% b§8?5§' n accebgrators as

for exanple quaterna agents, as
for exanpl e,@gents. Pq@ygquggggf the actlon of mlcroorganlsms can

PCT/ US97/ 05798 ensured by various antibacterial and45nt1fungal Cetyl

ool 1. and BERFERE { £ S "ORMABIE, nrabrpp, (dhn BESRURRR0 L, RgrEL hr ¢!

kaolin and b 'talc
cal cikfm sorbieasaalid, ﬂﬁ@nbbﬁuhikeearitemaxohlSOpbbyéeBykahée o

gg)};go: Zs S?gir;s’éeﬂt.xg&é';%%oééhiét Sgeﬁ{'.sm f&k‘réiaxtnﬁiéegtxgars sold!sgn{:gremf?:g of
u
bufferingzxﬁh&%? de, aRa' LRe %bﬁ?d cggﬁ69P9F9n§b59r8t§Pﬁ1Pértpﬁbe may al so

be emMagmthb&efphaemeceutsoal fami bandbéi bredghel abiontl by
capsul es usigh Syed 81‘% éﬁe}% Tléia{rﬁﬁéoéﬁs&}:ﬁbﬁ fo gf as well as
ene- and t

hi gh qpleculannm5$ mgnoZtearate and gelatln
Solid dosage forms for oral administration include
capsules, tablets, pills, powders, and granules. In
such so0lid dosage forms, the active compound is admixed
with at least one inert customary excipient (or
25 carrier) such as sodium citrate or dicalcium phosphate
or {a) fillers or extenders, as for example, starches,
lactose, sucrose, glucose, mannitol, and silicic acid;
{b) binders, as for example, carboxymethylcellulose,
alignates, gelatin, polyvinylpyrrolidone, sucrose, and
30 acacia; (c) humectants, as for example, glycerol;

' {d) disintegrating agents, as for example, agar-agar,
calcium carbonate, potato or tapioca starxch, alginic
acid, certain complex'silicates, and sodium carbonate;
{e) solution retarders, as for example paraffin;

35 (f) absorption accelérators, as for example; quaternary
| ammonium compounds; .-(g) wetting ..agents, as for example,



Solid dosage forns such as tablets, dragees, capsules, pills, and

granul es cagolbengsepared with 15 coatings and shells, supdresomsiaric
coatings and others well-known in the art. They nmay contain

opaci fying agents, and can al so be of such conposition t hat they
rel ease the active conpound or conpounds-45r a certain part of the
intestinal tract in a delayed 20 manner. Exanpl es of enbeddi ng
conposi ti ons WetaH @krohol andglxeerel cMPRPFEEATRESHbSt ances and waxes.

The activte (ht) Wcaggaﬁ@ éﬁaﬁ\ﬁlgl cmogﬂﬁaaﬁal BeREChIEE); Itf -
appropriate, wi e nore o e above- ne exci pi ent s
Li qui d dosageqq#xﬁgx(AHQﬁﬁﬁaQﬁﬁﬂrﬁ%tféfl?ﬁFmpie’ t?ﬁ%ruﬁglﬁﬁgpnaceutlcalIy

acceptable emstsiagase, magnesiints$te’aratespedtidpeolyethpienaend el i xirs.
In addighhya il [SBIARK | Mt PPAESce | hsr'mﬂsetﬂréeseasreﬁf forms

may contaln I ne ents commonly used In as water
of ot her sol vé® &hes@Ragg 195 spsules, %@E%??an@l“@rﬂ%%?—?refige dospge

exanpl e, et hy|fo&4n@|iﬁﬂy allls% cfom:gmgwhfﬁémhglag&wylt car Ibonalte et hyl
acet ate, coho enz enzoat e, _propyl ene =0

1, 3- but yl enegl ycol rgZgolll‘rfi1 GRS Hed? Tss"rf"hl%g t.%epﬂ?gi %gf’ﬁ_r]?e

cot t onseed oi lempJrovedias ﬁnllexswxngﬁwfm— and hard-filied gelatdiastor oi

ggg/6239?85$;%aﬂ¥dﬂéﬁwﬂs1ng such ex¥DHIME8933 1actose or milk

t et r ahydr of ur FREAF -aldDMALL R AR I meteFyiar sw%ﬂﬂht p°1yeF]é¥?-?n§C| d

esters of sorbﬂyumny rand whes Ifkée hese subst ances, and the |ike.
Besi des such i nert ég l@rgcssagé@ef&qﬁg)ogﬁéﬁogs C@Q?léts Lég gncl ude

adj uvants, such as Wett uspéndi ng

agents, sweet &@psgles, pi gllff’f:av%’ﬂi @%@@#@rﬁﬂ@msd wn-th
Suspengions, codatddidd QGthd GHEELACdvEn CRIMEREISi ¢ coat1n§’§YaﬁQnt ain

ol yoxyet hyl arphers” we Ll GRP G £ie axt o ALY Y $IRET st al [ine

cel I ul ose, al opanifivisiclagintd danderanmise beaef agach composahdon

tragacanth, okpeXteHeRs »d1dd1s eruiled @IGE Scoblind or cbififobh¥S- in a
certain part of the intestinal tract in a delayed

20 manner. Examples of embedding compositions which can
be used are polymeric substances and waxes. The active
compounds can also be in micro-encapsulated form, if
appropriate, with one or moie of the above-mentioned
excipients.

25 Liquid dosage forms for oral administration
include pharmaceutically acceptable emulsions,
solutions, suspenéions, syrups, and elixirs. In
addition to the active'compounds, the liquid dosage
forms may contain inert diluents commonly used in the

30 art, such as water or other solvents, solubilizing
agents and emulsifiers, as for exémple, ethyl alcohol,
isopropyl alcohol, ethyl carbonate, ethyl acetate,
benzyl alcohcl, benzyl benzoéte, propyleneglycol,
1,3-butyleneglycol, dimethylformamide, oils, in

35 particular, .cottonseed oil, groundnut o0il, corn germ
oil, olive oil, castor oil and sesame oil, glycerol,



15 Conposi tions for rectal administrations are " preferably
supposi to ch can be prepared by m xi ng the conpounds of the
present ﬁt@ﬁ?%%#?vmtkl suitable non-irritating exciﬂ%g' 83778
carriers such as cocoa butter, polyethyleneglycol or a suppository
wax, 20 whi ch are solid at ordlnary genmperatures but liquid at

body tenperature and therefore, nelt |n the rectum or vagi nal cavity

and rel ease é@@r yaysfﬁpﬂaep@nalcohol ﬁolyecﬁs}@.@%gfl YHd Ynd opi cal
adm ni strati is inyention include ol ntnents,

powders, 25 £a tt%p?‘éﬁfg eﬁﬁﬁr'? nﬁgl ﬁﬂfglta‘?hgraﬁ‘l‘?‘\'fé‘r@&n%&heﬁ% adni xed -
under steriIsuhsmmmCesnsanﬁthha phkei.ol ogical ly acceptable carrier

and any pr eser valayesacbUbLeRsingle. ai1nenBOPERLAREAS I DR fo0u T o0,

Cphthalnlc ornu I oNns & ornt

30 3 al so absr ciprhude a@mmgsN §HFh F‘ﬁewgt-&pegoﬁgml'@.

i nvention. emuls:.fy:.ngTﬂﬂdtgugb ﬁaahgaagéhtsal bweé%ﬁah@bl e salts,
esters, am d@; rod r(ggﬁg gs used |n re ers to t hose
carboxyl at e SH Y Fopk-Yo s i el ?E esters, anides, and

prodrugs of the dbmpgandson$ t e addxtxoprésenhelameﬂbbouem@kmmMnme, wi thin
the scope ofpapunghe 0 92438983 -

PCT/ US97/ 05 ain susp é 8@ s, as for e le, medi cal
j udgeent, sfhemriated isestearvht aleohpPis.t Relyoxyethyilenges of patients
Wi t hout LNKMEbiE&t@ltandlsétmﬂtaﬁnesters. mﬂbkeegyetaaaaﬁase and the |ike,
comrensurateé/!# sk.ratio, and effective for

£i,t/
en é%'u%%um{ﬁﬁ§ ¥$9é§y$§e§%§%f[ FRERPE tPsr REATRERT

their

pOSS|bIe,<ﬁan¢mt¥ﬂgﬁﬁﬁmkh-o@rtmexFHVEﬁtpﬁnthﬁae substances, apd ts" refers
to the relauﬂyglyim@n toxic inorganic . and or.gani c acid addition
saltjﬁpf conpoun(i of th £ resen# igﬂen I on. These salts can be
prepared in situ °51E&ﬁ?ﬁg Pher PR P FﬁPFSHaQﬁHnSUPFﬁlcatlon of the

conpounds<mpﬂg£emqhﬂgﬂsmgpmsat¢rngsththhrc&neﬂe_preparednpgund inits
free base f%ﬁl*’i?# Lﬂe ﬁdgrgﬁn{:ﬁelfresenerih@gﬁgggh withd and
t hus orne Sal't

I solating th sentative s 1 nclude the
hydr obr oni dStiftpble monr Hrht R iRg §ﬁF+€%§ntﬁ|§HIFéFEleﬁﬁtP&FB agcet at e,
oxal at e, Vahmuﬁéébutﬁﬁﬁﬁ%p¢E&®thﬁlene§1?ebmter a suppobkitbai/fwabkqr at e,

benz% €, l%{iaél'? apgoggffé at ordinary temperatures but liquid at
body temperature and therefore, melt in the rectum or
vaginal cavity and release the active component.
. Dosage forms for topical administration of a _
compound of this invention include ointments, powders,
25 . sprays, and inhalants. The active component is admixed
under sterile conditions with a physiologically
acceptable carrier and any preservatives, buffers, or
propellants'as may be réquired. Ophthalmic
formulations, eye ointments, powders, and solutions are
30 also contemplated as being within the scope of this
invention.
The term "pharmaceutically acceptable salts,
esters, amides, and prodrugs”®” as used herein refers to
_ those carboxylate salts, amino acid addition salts,
35~ esters, amides, and procdrugs of the compounds of the
present invention which are, within the scdpe 6f sound



tosylate, citrate, naleate, fumarate, succinate, tartrate,

napht hyl at ewopesgdsat e, gl ucoheptonate, 20 | act obi onat e ardrruse7/0s778
| auryl sul phonate salts, and the |ike. These may include cations
based on the al kali and ~al kaline earth nmetals, such as sodium
l'ithium pot assium cal cium nmagmd3i-um and the like, as well as

non-toxi ¢ ammoni um _quaternary ammoni um and am ne 25 cations

i ncl udi ng, bufeRdeali pudaementamfdhitakle for usetimneenypakm¥atbnthe
tetr aﬁt lhyl ammriistsmesrramhdalamqm;s withc;lutﬂl\._ﬁ’ﬁ:hi'é(ﬂ @@&ﬂfitﬂ I H?i-lmih&gbf\iﬂ?,
triethylam ne, . et am ne and t.he like (see.  for_exanpl .
Ber ge, addexgic . Uttt Itr§alit:slfe'\] Wﬁ%\ff?éggalgh_TW?;
66: 1- 19 whi ch rieasionaddso benef itedisk satio, and céffentiye for their

Exanpl ° of phaEReR Wl | MAGRAN Y &hd Ui Fionic fofRbe’ wneket he
.conpounds of this nvention_include (r:‘[err%éq err ., a [ esters
wherei n the aPeFEiflsup afs thescommannds the ipverbienchathe ter®ept abl e

esters al so i mgalde *CreifidrsCty 'dhe relatidyslywaldnyd té&Ri€] SiA6ry8hkcas

ngyl'} 3'8537/} 02?[7%5% %l:rj:%gn%.sc’ acid add:'n.t::i.ovr\Ps%.7 t358908§ COI!_%l_J.ndS of thﬁut not

limted to beprpsent] dnventjion. Shede salhs can be preparedeinesit@sters

of thejgonpoupdsigl the Fi®sANisolatiord @&Fd"'%(tﬁf‘if@é’a@foﬂr@@afﬁg accordi ng
to conventi onal met %(}){ds. 5 anpl es of pharmaceutically
accept abl e, n§RVPERPES or by sApRrataly I‘T?%'h’d%nﬂ%e Futhiiednvention

i ncl ude coapodes der iived freembamwricem withry ShitahlE] ergandekyl

am nes ' n r r rle :qi al j ne egej he al kyl
groups are st ?gi gﬁ’?’ ggrgp'g%a)réghggg %%ﬁﬁ;ﬂtﬁ% éggéseg%ﬁfglémw Egg*etg%%dary

am nes, the afeREesgptatdyepsSalts HaGlydn dthe hydrobranide, 6- menber ed
‘heteroggcl e chphizobhnerdde ,Nis1Fade, bisul AHtH) nHBLES, IRcévREef rom

i a, - l,kyl [ . ] d -
i Kyl secongapyeshyatsrecl. Tlehre, parflalE Megiate] CI00 o o
t he i nventi onlasrate, nppriadepr Hemzod teocdativate.o purspmtenal net hods.

The term "progdbugiakef et thatedMrRURGt d NHurdtlate, sucéfphehy transformed
in vivo to yield the paren nd of the above formulas, for

exanpl e, by tartrafeq, B‘P?E’itgnlﬂtﬁ'g%g}g’ Afor SIPPMRFRYR i s provided

20 lactobionate and laurylsulphonate salts, and the like.

' These may include cations based on the alkali and
alkaline earth metals, such as sodium, lithium,
potassium, calcium, magnesium, and the like, as well as
non-toxic ammonium, quaternary ammonium, and amine

25 cations including, but not limited to ammonium,
tetramethylammoniuﬁ, tetraethylammonium, methylamine,
dimethylamine, trimethylamine, triethylamine,
ethylamine and the like (see, for example, S.M. Berge,
et al., "Pharmaceutical Salts," J Pharm Sci,

30 1977;66:1~-19 which is ihcorporated herein by
reference) . ' |

Examples of pharmaceutiéally acceptable, non-toxic
esters of the compounds of this invention include C;-Cg

_ alkyl esters wherein the alkyl group is a straight or

35 branched chain. Acceptable esters also include Cg~Cn
cycloalkyl esters as well as arylalkyl esters such as,



20 in T. Higuchi and V. Stella, "Pro-drugs as Novel ~ Delivery
Syst ens, of the A .C.S. Synposium Series, and in .
Bi oreversﬁ%ﬁgg”éﬁh ers in Drug Design, ed. Edward B.PQEEIR0ST8eri can

Phar maceuti cal Associ ati on and Perganon Press, 1987, both of which
are 25 I ncor porated herein by referggce The conpounds of
the present invention can be adn1n|stered to a patient at dosage

| evel s in tk@u{-_aﬁge Ok o2 abo day For a
Limited boabenl y vvél e /Y létlg&lbout Oqo%rr

I avin a 30
ggggge in t@r?gﬁﬁﬁe‘gf agﬁﬁF\élﬁ gf S, RO fp dihe preserm | ogr am of

body - wei ght jvenition smayf becpeeparéde accordimPad donviesaghadised,

however, md@hdas For exanpl e, t he dosage can depend on a nunber of
factors i ncI udr ng the requirements of the patient, the severity of

t he 35 condi t Exampaeagofr pharmacend ichd lyh acreptialie;alnon-toxicact i Vi ty

of the conpaamiyés &8 tReUcohBBud@seoE 'E?:tlsorlnventlgg infRuyy 38983
PCT/ US97/ 05778. of optimm

dosages for 33¢% i Fived from apmoRda, . primary €yofs adkylosmises | ed in
the art. and secondhzchmaOgndsamkytLhamﬁmeseahera\iﬁntth@naq_&g,lex| st

in di fferent ﬂggo&;&n&&ag flgrgg B¥’aﬁ:h¥&e fa.:.tnhe 8:& mpresgn(f:%a?f .

asymmetric centers in thé co
st er & sonet§§eondary anings, the amipgpmendelse wel inathei foumeoft her eof

including a 5- cliﬁ%énﬁéi(é&rﬁétei‘aéifbﬂér boftalififg BRENH;RRo
I nventi on can gXI St

I dditi th nds.of .t esent 10,

uﬂsgl v:at Iegnast?/@ Fckggl‘g v%?’éﬁveg Eromf BFRE™ A hCpnGs byl PRAMATY
accept abl e smines fandch; o€, dialkylhasecondahgnaminesdairbe |ike. In
general, th ﬁ%ﬁéﬁ¥éﬁi AmldeéOéfstﬂéecSﬁB?hﬂﬁEegfegﬂévgh@@hﬁ?% the

unsol \éat ed for the pU[ 0oses © sent ‘rnve )
| nt en&?ﬁf PreRAEeARTReEd b\“gFSPnﬁPﬁV?ntlonal methods.| | | be ei t her

ynt hetical |y prdaheegent "prodru@i oragees! ty abﬂﬁbjﬁgés that ?reh The
Tgbgﬁr1gg : é?%u%é %fé%ﬁ%&aiﬁégybgrt?l*%Fl?hgggpég?g% ?io;;eincluding
the cl ai ms, qqmggﬁpd of the@lpeye formulas, for example, by
hydrolysis in blood. A thorough discussion is prov1ded
20 in T. Higuchi and V. Stella, "Pro -drugs as Novel
Delivery Systems," Vol. 14 of the A.C. S Symp031um
Serles, and in Bioreversible Carriers in Drug Design,
ed. Edward B. Roche, American Pharmaceutical
. Association and Pergamon Press, 1987, both of which are
25 incorporated herein by reference.
The compounds of the present invention can be
administered to a patient at dosage levels'in the range
of about 0.1 to about 1,000 mg per day. For a normal
human adult having a body weight of about 70 kg, a
30 dosage in the range of about 0.01 to about 100 mg per
kilogram of body weight per day is sufficient. The

in

specific dosage used, however, can vary. For example,
l_:he dosage can depend on a number of factors including
the requirements of the patient, the severity of the

35 condition being treated, and the pharmacological
activity of the compound being used. The determinatiodn



GENERAL SYNTHETI C SCHEMES 25 ~ Ami ne-Linked Al kylating M chael
Accept or Siyieeh3dess The ami ne is acyl ated eitherp®yyddigdsigd i n

t he presence of a coupling agent such as EDAC, or by an acid
chloride. The amine in turn can be nmade by 30 reduction of the
corresponding nitro compound, di sgbacenent of a hal ogen by an am ne
or anmoni a equi valent, or in the case of pyrido[4, 3-d]pyrimdines
by direct incofpopsimm dlasages fon miprsticular patenh| bal welkidal f onyl

hal i des form yhyh ¢ fgpaE d8813a inhafe tagated with the aryl amne and
excess tertiary ' am ne Qﬁfe' WO 97/ 38983

PCT/ US97/ 05778 The_compoun of the presencEﬁpventl?grg?n exist 10
. in different stereoisometric forms by virtue of the
5 presence of asymmetric centers in the compounds. It is
contemplated that all stereoisometric forms of the
compounds as well as mixtures thereof, including
racemiq mixtures, form part of this invention.
, In addition, the compounds of the present
10 invention can exist in unsolvated as well as solvated
forms with pharmaceutically acceptable solvents such as
water, ethanol, and the like. In general, the solvated
forms are considered equivalent to the unsolvated forms
for the purposes of the present invention.
15 It is intended that the compounds of Formula I,
II, or III be either synthetically produced or
bioclogically produced.
The following examples illustrate particular
embodiments of the invention and are not intended to
20 limit the specification, including the claims, in any
manner . ) ' .

GENERAL SYNTHETIC SCHEMES
25
mine-Lj Al -3 ; 1 r
'The amine is acylated either by an acid in the
presence of a coupling agent such as EDAC, or by an
acid chloride. The amine in turn can be made by
30 reduction of the corresponding nitro compound;
displacement of a halogen by an amine or ammonia
equivalent, or in the case of pyrido[4,3-d]pyrimidines
by direct incorporation during the synthesié.
2-Haloalkylsulfonyl halides form vinyl sulfonamides
35 when treated with the aryl amine and excess tertiary
. amine base.



C/N means either a carbon or nitrogen atomis present 20 at that

| ocati on. --- nmeans a bond or no bond. Oxygen- Li nked
Al kyl at i n¥YQAIEB  Acceptor Sidechains The hydr o PET/USDOSI78 S
acyl ated either by an acid 25 in the presence of a coupling agent such
as EDAC, or by an acid chloride.6#g§ hydr oxyl conpound can in turn
can be nade by cl eavage of the correspohdi ng net hyl et her.

'3- Met hyl t hi oal kanoic acid or their acid chl orides can be used to
acyl ate the oxygen foll owed by 30 ‘S-al kyl ation or oxidation mmtf*hasi c or
t her mal el i m nation. WD 97/ 38983 P Sy
PCT/ US97/ 05778 - gNAr M——ge#r-], 5 10
Ar and R denote an ar I group and not es rgani @ as
exenplified NK¢d kyl ating M chael Acceptor
Si decl®ai ns @%r A Stil Igg or i ng can be" used mo'A€oupI e 15
t he S|decha|n to an approprlately substitute Q§” .

10
' .Ar
. ,Ar
C/N\r cm' gﬁ:\r’]
C/N C/N~Z N
‘§” AT
| | C/r*z.'| Su
C/N~Z

C/N means either a carbon or nitrogen atom is present
20 at that location. 2
--- means a bond or no bond.

o) =Linked ati ichae o i hai
The hydroxyl group is acylated either by an acid

25 in the presence of a couplihg agent such as EDAC, or by

an acid chloride. The hydroxyl compound can in turn

-can be made by cleavage of the corresponding methyl

ether. 3-Methy1thioa1kanoic acid or their acid .

chlorides can be used to acylate the oxygen followed by
30 S-alkylation or oxidation and basic or thermal

elimination.



qui nazol i ne/ pyri dopyri m di ne/ pyri m di nopyri m di ne/ tricycle. These in
turn can bey, ﬂﬁw&§ aryl halides by met hods known i n t¥eresdroseis as
aryl trlflates triflation of the hydroxyl conpounds descri bed
above, 20 as aryI stannanes by reaction of the abovenentioned

triflates with hexanet hyl di stannane, or5as aryl boronic aci ds by
conversion of aryl iodides to arylorgano- netallics, followed by
treatment with borate_eshers and .derolyS|s Al t er patdyel y, aryl

i odi des can be 25 nverteg&go t h8) aryl zi nc eqj coupled with
activated hal M@ ’;ﬂ%’

PCT/ US97/ 05778 J— -z L”'
15 N N
.A - -
HN r HNAI | HNAr
2 o & N L NG P v
MeO—_ | | _J—>Ho | | _J— o LIl _j
N N N
10 Ar and R deniote an aryl group and R denotes an organic
' group as exemplified herein.
Carbon-Linke lkvlati ichael A idechain.
A Stille or Suzuki coupling can be used to couple
15 the sidechain to an appropriately substituted

quinazoline/pyridopyrimidine/pyrimidinopyrimidine/
tricycle. These in turn can be made as aryl halides by
methods known in the aft, or as aryl triflates by
triflation of the hydroxyl compounds described above,

20 as aryl stannanes by reaction of the abovementioned
triflates with hexamethyl distannane, or as arylboronic
acids by conversion of aryl iodides to arylorgano-
metallics, followed by treatment with borate esters and
hydrolysis. Alternatively; aryl iodides can be

25 converted to the arylzinc species and coupled with
activated halides.



20 Sul fur-Linked Al kylating M chael Acceptor Sidechains

Activated halides in pyridopyrimdines and pyri m di nopyri m di nes can
be di spl NOA@7BI83ui t abl e 2- hydr oxyt hi ol at es, and t heBETUSO¥S7I8 can be
oxi di zed to sulfones, and then water elimnated by treatnent 25
wi th nesyl -chloride and several equivalents of a base. For
qui nazolines, and clainmed tricycles, &ix4ter an activated hal ogen
especially fluorine caqube used in t he sequence just described for
pyri dopyri m di nes, org’ an aryl iodide precursor can be netal ated,
guenched 30 Wi N ur or suitable sulfur electrophilic .
progenitor and el restitant aryl thiol used to open a term nal
epoxi de, giving a 2- ydroxy t hi det her whi ch can be converted anto a
vinyl sul fone by oxi datiorl and water elimnation as described above.
35 5 WO 97/ 389gar : PCT/ US97/ 05778
-53- ferr] . - {Hydr azi no- Li nked Al kyl ati ng M chael
Accept or Si deatad | — Actlivated halides in pyridopyrinidines and
pyrim di nopyrim di esNand approgriately substituted 15 qui nazol i nes can
be displaced by a (Nalkyl) hydrazi ne. Al ternatively, an
am no-derivative of & desi r ed ring nuckel’s can be di azot im®d, and
. then reduceqngo t Sy ) Sy : Sy
HO)»B —_— T or
10 2 » ;= P ey )
-t
reo—f ] ) —>
N
13 L
sy AF
SN
MeaSn —
3 W w,
20 S r-Linked Alkylatin i 1 Acc xr_Si in:

Activated halides in pyridopyrimidines and
pyrimidinopyrimidines can be displaced by suitable
2-hydroxythiolates, and these in turn can be oxidized
to sulfones, and then water eliminated by treatment

25 with mesyl chloride and several egquivalents of a base.
For quinazolines, and claimed tricycles, either an
activated halogen especially fluorine can be used in
the seguence just described for pyridopyrimidines, or
an aryl iodide precursor cén be metalated, quenched

30 with sulfur or a suitable sulfur electrophilic
progenitor and then the resultant aryl thiol used to
open a terminal epoxide, giving a 2-hydroxy thioether
which can be converted onto a vinyl sulforie by
oxidation and water elimination as described above.

35



hydrazine. The distal nitrogen of the hydrazine can t hen be

acyl ated, g4 ted or phosphoryl ated, by 20 met hads pepmisdsiasrs to
one skilled I n the art. [err] WO 97/ 38983

PCT/ US97/ 05778 - 54-

Hydr oxyl'am no- O Li nked Al kyl ati ng M chaek3Accept or Si dechai ns
Activated halides in pyridopyri m' di nes and pyri m di nopyri m di nes and
appropriately substitutgd 5 | [ ne_s,rcan be di spl aced by a suitably

0- pr ot ect ed F(R¥al'kyl) hydr@m ?j Y Al t ernati velByaaggyuhrB-
derivative of té&m d ring nucl edy, synt and then
reduced to the hﬁﬁ%m ne. c/N zpproprl ate m eﬁuci ng

conditions. The 10 . “oxygen of the hydroxyl am ne can then alNyl at ed,
sul fonyl ated or phosphgrgtat ed, by nethods gﬁ@h& known to one ,%L(_-i |l ed

in the art. [err d L \N A~SA
- _ HS | )N — By"s R\4\s—:l IIJN
o 2 N

HN

Hydrazino-Linke latin ich c r Si in
Activated halides in pyridopyrimidines and '

pyrimidinopyrimidines and appropriately substituted

15 quinazolines can be displaced by a (N-alkyl) hydrazine.
Alternatively, an amino-derivative of the desired ring
nucleus can be diazotized, and then reduced to the
hydrazine. The distal nitrogen of the hydrazine can
then be acylated, sulfonylated or phosphorylated, by

20 metﬁods well-known to one skilled in the art.

25
- sA
HN Ar X
YN ’ ~N h' O Ar
HoN— 2 —% HoyNEN—— - ”=O
N ] s SN
. ) HN—/N P P
30 _ | H N’l
;Ar "Ar . O
: : R&—N-—NR HN
C/N ~N /NS Sy
C/N~\Z C/N~ = 2 C/N’ISY N
N C/N~AN 2
0
35 N\ 7 JAT

e



Met hyl eneam no- N- Li nked Al kyl ati ng M chael Acceptor .Si dechai ns 35

Activated_halides in pyridopyrimdines and pyri m di nopyri m di nes and
appropri aeP 9738 BLtituted WO 97/ 38983 PCT/USY7/05778

PCT/ US97/ 05778 - 55- qui nazol i nes

can be di spl aced by cyani de, preferably t he presence of copper or
ni ckel salt catalysis. Alternatlvéﬁy an am no-derivative of the

desired ring
nitrile as -

_ and then converted to the 5
functionali t%&ﬁncorporat ed into the het er ocycl e , earl ler in

t he synt hesi s, eLA@@ivaeeataeh&d Q3 ljcyacid or o
al dehyde, both of.which can, read|ely1 %y%lqu%ﬁﬁéééﬁgg¥'A?ﬁtrlle conmpounds -

by one ski | I¥FPifiRopyrimidines and, appyeniiatelnisubsbituted
met hyl®neanigeinszolines tahl beedibpladad RN 2@ AdN, M%&E@lﬁééon or
e art.

phosphory! at M1 1 ek aRs Yk b AR BHaei¥ely’ a nitro
derivative of the desired ring nucleus can be
- synthesized, and then reduced to the hydroxylamine .
under appropriate mildly reducing conditions. The
10 oxygen of the hydroxylamine can then be acylated,
sulfonylated or phosphorylated, by methods well- known
to one skilled 1n the art.

15 -
HN'Ar . HN'Ar
Ny’ S l' O
20 OpN—— N momn—— ] Y - F - myAT
. LJ— A 2 s=o
N ’ | Ny SN
e ° g Z ,J
AT 9
F HN ' ~Ar JAX
. | HORN HN : R §—0""NR HN
25 ISY SN c/N‘]\ SN l
C/N~ = ’/I C/N“ = /) . C/NTISY TN
N N C/N~Z N’J
(0]
q&# Ar
RX~S—0—NRHN
-
30 C/N; N
C/N\Z
Methvleneamino-N-Linked Alk ing Michael Acceptor
Sidechains '
35 Activated halides in pyridopyrimidines and

pyrimidinepyrimidines and appropriately substituted



Met hyl eneoxy- O Li nked Al kyl ating M chael Acceptor 25 Si dechai ns

Fwdroxynethx*ogggagynds can be incorporated into appr opptfhiRoros77s
het erocycl es I'n many ways obvious to one skilled in the art. ?Qﬁ :

exanpl e, i odoqui nazolines may be carbonylated in a Heck reaction, and
t hen 30 reduced with NaBH4 to the desi4sagd precursor.

Am nopyri dopyri m di nes nay be diazotized, converted to - the nitrile,
partially reduqadinazcdiirias man (halrdispshakced by cyadifiee peefieralilyalidtehyde
reduced to hyd : hg. hyd | can then be
acyl ated, 35 Eﬁg ony né:tee(f forcoﬁes%)ﬁ%gﬁ :é@g%% %?/fgre{:%gégi%gﬁ known

to one skilledAltermatdmely, an amingrderigapgve of the desired ring

PCT/ US97/ 05778 nucleus can be diazotized, andSéhen convkekeld to the

Ethano-Lgnked é&%%&ig gilgégg¥¥bégc t&g}fﬁ gcggﬁgscases, the nitrile
functionality can be incorporated into the heterocycle
earlier in the synthesis, either as itself, or via a
carboxylic acid or aldehyde, both of which can readily
be turned into nitrile compounds by one skilled in the

10 art. Reduction of the nitrile to a methyleneamine is

followed by nitrogen acylation, sulfonylation or
phosphorylation, by methods well-known to one skilled

in the art.

.‘.1.5 p—4 AT | o -
s ' L~ S AN SN
> N/ . N H 2 N
' | | H Ar
JAY Ar ‘
. HoN - - R, N
20 2| N CN HNT™ NNy HN
Ll - P -~ 0
Sy - ity - ety -
N C/N~ =& N C/N~ = N’
Methvleneoxy-O-Link Alkviati ic X

25 Sidechains :

' Hydroxymethyl compounds can be incorporated into
appropriate heterocycles in many ways obvious to one
skilled in the art. For example, iodoquinazolines
may be carbonylated in a Heck reaction, and then

30 reduced with NaBH, to the desired precursor.
Aminopyridopyiimidines may be diazotized, converted to
the nitrile, partially reduced to an imine, hydrolysed,

- and the resultant aldehyde reduced to hydroxymethyl.
The oxygen of the'hydroxymethyl can then be acylated,

35 sulfonylated or phosphorylated, by methods well-known
to one skilled in the art.



15

M chael addition of a cuprate, derived via an
from an i odoqui nazoli ne,

nono- mas k™ WEsP8Zat i ve,

- unsatur at ed
~desired type. -

to a

di

functionality, if re
Al dehydes deri ved fron1p§r|dopyr|n1d|nes or
pyri m dopyri m dnes as described above T

desired conpounds by a wi de variety

il lustrated, by one

WO 97/ 38983

-57-

‘Si dechai ns -

t hroughout this apﬁwlcatlon can be al
bond- rasked eq s of 1-brono
unmaski ng ofI ns,a) urarPon WE—

art.

10

15

20

25

- 30

35

or ganozi ncate

vi nyl ket one, or appropriately
fol | oned by unmaski ng of the SREKPRPTO5778
quired, will give compounds of the 20

f-be honol ogated to the

of techni ques such as the one

skilled in the art. 25 [err] 30

PCT/ US97/ 05778

Am nonet hyl - C- Li nked Al kyl ati ng M chael Acceptor .

[err]

HZN HN'Ar

ey
C/N~ =~

-Am no- het erocycl

—_—

crn; [N
C/N =

HArthe type descrlbed HN”

X
ated byyvariousqg 5
- 2- \éﬁ[é
— ngthdd?kno 0 one dlnthe

JAr

nc HNAT RWO HN
D OC/l\{‘, SN

) P

C/N N

Ethano-Linked Alkvlatin
" Michael addition of a cuprate, derived via an
organozincate from an iodogquinazoline, to a

divinylketone,

1l Acceptor Sid

35

A

or appropriately mono-masked derxrivative,

followed by unmasking of the second unsaturated

functionality,
desired type.

if required,

will give compounds of “the

Aldehydes derived from pyridopyrimidines

or pyrimidopyrimidnes as described above can be -

homologated to the desired compounds by a wide variety

of techniques such as the one illustrated, by one
skilled in the art.

~AY

-
= N .
I 2

CN HN

c/N’ | I s N
C/N =
N

i

IZn~—:, ﬁJ

c/N’
C/N

\
5 /

2. Reduce
3. Oxidize




Hydr oxynet hyl - G- Li nked Al kyl ati ng M chael Acceptor 20 Si dechai ns

Hydr oxy- hetwooaepsdses nade as descri bed previously f r ompcTUS9705778
nmet hoxy- het erocycl es can be al kyl ated by vari ous doubl e bond- nasked
equi'val ents of 1-bronobut- 3-en-2- one, followed by unmasking of the
unsaturation by 25 met hods known to orf?skilled in the art.

Al ternatively, acconpllshed wth

chl oroacetic & ' ey . X - &MERIAIor | de and

Stille coupllmiggbha1n§ t hat acyl hallde mnth an approprlate al kenyl

st annane. [err. 3898

PCT/U897/05778 Amzno heteroggéfgé §% ghe typ gescrlbed

Thi onet hyl --C- thresghawy | this@ppthearispceprobe alkylagiedediyaivasrious .

Appr opr isat e m&m@ﬂ&iﬂmg%mdsmﬁts of 1-%&5%&%' 2o Werffp-ACt i vat ed
ate

hal i des on the heteroaronei ring, can_be a by vari ous

doubl e bond- M&%€ad followe &Nv‘&l‘%ﬂ?@lﬁﬁ PEpEBROMBSATVEALAOEh DY ol | owed by
unmaski ng of et hedEa tittiavn ofo hyneeskhlizte@nannthe age. skilled in the
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Hydroxy—heterocyclés made as described previously
from methoxy—heterqcycles can be alkylated by wvarious
double bond-masked equivalehts of l-bromobut-3-en-2-
‘one, followed by unmasking of the unsaturation by
25 methods known to one skilled in the art.
Alternatively, alkylatlon of the phenol can be

_ acéomplished with chloroacetic acid, followed by

" conversion to an acyl chloride and Stille coupling of
- that acyl halide with an appropriate alkenyl stannane.
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25 EXAMPLE 1 N[ 4-

3-Brono-p 0) - pyrido[ 4. 3-d] pyrimdin-7- ,

yl]-N-(3- %ﬁé@% 4-yl -propyl)-acryl am de GENERAL NVERGRABS9R/05778

N-[ 4- (3- Brono- phenyl am no) - pyri do[ 4, 3-d] pyri m di n- 30
7-yl]-N-(3-norpholin-4-yl - propyl)-acryl_ agi_de can be made by acyl ation

of 7-am no-4-[(3- brom)phenyl)am noj - pyr|d0[4 3- d] pyrimdine (J Med
Chem 1995: 3780bmBY¥h 13 fiam Ad ki n the art. For

exanpl e, acy!é aéll OE Wlt acry I C aC| d can De achi eved hrough the use
of a standar g agent such as

1- (3- di net hyl ani nAppmppkﬁa&e&daﬂmMeﬁéf&cMes, made by WO 97/ 38983
PCT/ US97/ 057
t hr ough t he éggpo T °f ASEHARed RpLides on tx?%rl?‘?'é?§°ﬁﬁgﬂag68h as

di i sop? opyl E#RG) afithe sa dkviated by varmeim}dale bond-masked
N-al kyl at | oneqﬁwaseﬁesybgmldmoﬁ@bd&méaﬁ-z5°ne, ﬂfili&)iéé met hods

famliar to oneS|IIe the art. exa conversion of the
am de to its"HRABEAPENCE e e upsaturation }?Mt a’F-‘B°%a§‘én9§esuch as
sodi um skia;cmleddenf uhbourdl: by Aﬁtsqﬁrmmﬁy,oranfym;[mraﬂt €he

hal i de such gg; Y ( hbgr )
chi orobut yl ) m)ryﬁ ?la%e af lh@{(f%; re aﬁq&l‘%\#éa%et"c acig,
lowed by conversion to an acyl Yehloride and Stille

coupling of that acyl halide with an appropriate
alkenyl stannane. :
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GENERAL METHOD A: ) . _
N-[4- (3-Bromo-phenylamino)-pyrido[4,3-d]lpyrimidin-
30 7—yl]-N-(3-morpholin—4eyl—propyl)—acrylamide'can be

made by acylation of 7-amino-4-[(3-bromophenyl)amino}-
pyrido[4,3-dlpyrimidine [J Med Chem, 1995:3780] by
methods familiar to one skilled in the art. For -
example, acylation with acrylic acid can be achieved
35 through the use of a standard condensing agent such as
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide HC1



am de. GENERAL METHCD B: Al ternatively,

N-[ 4- ( 3- br om phxseesd am no) - 15 PCT/US97/05778
pyrido[ 4, 3-d] pyrimdin-7-yl]-N(3-norpholin-4-yl- . propyl)-acryl am de
can be nade by treating 7-fl uoro-4-

[ (3- bronophenyl ) am no] pyri do-[ 4, 3-d] pyri #b8irne with

N-(3-am nopropyﬁlé&armrphol I ne in_dinethylsul foxide - foll owed by

acyl ation wi t hiEAG) | @r athgough sheouse of zrryloykafvhnrideand a

1-(3-di net hyl apérepiepybasa- such as @ikEdpaidadi idime d6hd ERAQnOhes

acryl oyl chl orsi.éja(? and a tertiary base such as diisopropyl et y?am' ne
accordi ng YT'$et hods faniliar to those skilled in the art. See,

for exanple, WO 95097d4kky¥lat2sn of the acrylamides can then WHXAVPLE 2

N- [ 4- Bro -CP{}%})( ] Ld 3 s4-dl] im di.n-6-4 -

yl] [ N- E 3% nor g%o I n- 4é§[%}?)?a&%3?§a%cr@§+%r%l§§d t]oD%",.{e s(ﬂﬂ.]ﬁg 'a"r%tll'-'l?? ert-

sol ution of 4-593-9f3RPenGPRYRFA4PR 9F the amide to its monoanion

6- [ |($ m?rphol ibyd)%ﬁa‘&&mtg@%ﬁwéﬂahaa&ddk@é@eﬂﬂﬁ ®ich as sdffin 0. 0. 90
mol ), repar romg-J{3- eny i - _
ani no]j - 6-Io fl 50913’;%}?[‘8%[é?ié%‘]’%é%pg?'ﬁé&éﬁ&ment on -an appropriate

. 3-nor phol i noph®d-idey| sudineds DVARS ¢ dbloygppaopyl) fidrpholing e ass{42. 0 nl)

at O[ eRnp C un RSy PR y | ofl ) , 1.08
nmol , gé)][ err] E:)f;.rideAfter % houi;"l%i?&ng lilgt%lé?:‘ﬂsnéj‘:?ﬁa Ge'g%ﬁ(edrl %\M&?%ons of

acid chloride WO 97/ 38983 .
PCT/ US97/ 05778 - 60- (89

[err]L each) add & he. next 2 hours, and the reacti on was
then stirred at err]Ctor 1 hour, diluted ' wi th water and
extracted with Et tepmatividlviedN- [4- (3 -byopanphenytlagdi® wer e washed

Wi th bagne; dipyeddaer, 3-d] pyr BRIIHA 0USyNLRL B SHoephbl 3G -gAancent rat ed
under reduced preSSfure.(.Fefore bel ng _.chy omat ogr aphed on silica gel
ORE ¥

|
eluting with REGEME PWide GayPe: BRde Pysfregting 7-flupro-4-
N- (4- [ ( 3- br omigBeipromopireriyl Y anin 8] gydidpri 4], d-8] pyrimidine with
6-yl']-N-[3- nogphal SHR RYAR=101 e ) (%2 8 Q . ..AS a cream
powder, np (CI; grrL’Cl err]/%g);n,e _ 1@%1?50 ér??%?tﬁ§ﬁuigofcelrdr H NVR
[(CD{err])[er FP3éPweq &% [2opbiakiqrn with apFyliciscid apd a coupling
. 20 reagent such as 1l-(3-dimethylaminopropyl)-3-
ethylcarbodiimide HC1l (EDAC) or acryloyl chloride and a
tertiary base such as diisopropyl ethylamine according
to methods familia: to those skilled in the art. See,
for example, WO 9519774 Al.

25
EXAMPLE 2
-N-(3- in-4-vl-pr —acryvlamide
To a stirred soclution of 4-[(3-bromophenyl)amino}-
30 6-[ (3-morpholinopropyl)amino)pyrido[3, 4-dlpyrimidine

(400 mg, 0.90 mmol), (prepared from 4-[(3-bromophenyl)
amino]-6-fluoropyrido[3, 4-djpyrimidine and
3-morpholinoprop-l~ylamine) DMAP (40 mg) and Et3N
(excess, 2.0 mL) at 0°C under N, was added acryloyl

35 chloride (1.2 mol eqg., 1.08 mmol, 89uL). After 1 hour
stirring, a further two portions of acid chloride



aromatic), 8.80 (s, 1H, aromatic), 8.47 (s, 1H, aromatic), 8.21 (br
s, 1H, H2'), 7.92 (br d, J =7.6 Hz, 1H H®6'), 7.41 (t, J = 8.0
Hz, - 1H, HWO $7/38983 7.37 (dt, J =8.1Hz, J =1.6 Hz, J =PCI/YSIHOSTTBH,
I—I—4) 6.25 (m 2H, CHerr]CHCO, CH err]CHCO, 5.66 (m 1H,

CH err]CHCO, 3.98 (t, J = 7.5 Hz, 2H, %IZNRCO), 3.46 (t, J =4.5
Hz, 4H, m)rphollno met hyl ene), 2. 29 (t7 = 7.1 Hz, 2H,

CH[ err]CH er 4 hal i ng | ene),
1.73 (qui nte é %Lglgg?"efé %éd(etg °§’ grr T r?%‘é?? HEH;'Z

[err] C NVR: {ew}l%wea thep. 64irrss svo: r 150h08T, dlluted43 01,
140. 02, 130. x5ﬂth1t39t8¥ aﬁa7e&%ral:%@d7@1t¥2‘ht§ﬁ\c The ddbideal20. 82,

113. 02, 66. 02 85, 24.63. Anal
cal cul at ed f%’r' %? fﬁfﬁ??fﬁr NFEPr f’&s&ﬁasqlé:rl} %’rré?]w ged over nal ysi s

C, 53.%; H marbusena 9804, and EoumcentRatedl &indér réduded 16: 3% 30
EXAMPLE 3 el I I ryl am de
A o cdrpastte! Becbre BRI RTINS 60! L1 ' 48

tion o
7- ami no- 4- (?Jail'amnwthoyﬁeeams,@m fd :9) Msd MEQHAELOAC (149P5t8482] and

0.108 g of agiveiN-psid(BobRoRo ﬁheﬁ?}rldra‘ﬂu%]pyrl‘hd”ﬁ hdléf;s flgi A DVF) was
added 288 é’- 0{]']1%\?)? 1 o\éﬁq‘ nozg’w %BTY'Q F{E/ car bod| | m de HC1l
(EDAC) Y 37M9Eghglinopr ac ide]

PCT/ U7/ 05748 a cream powder, mp (CH2C12/hexane) 1m—1sooc After
stirring forlgp U pém ; gomxtgrgobggaqg a1y, NH),SY Yd o, the ice

bath was renoved. T e tion conti'nted to stir at room errperature
for 3 hours.aXgpatic), r%gct‘ﬁon 1Has arpaRticured 14t of & MB4t ure of ice and
5 wat er arehatie) pagi21wibl Ehe 1&jdit-i20n ,0f7 @ afnir ad £d sol uti on

of sodi um bi car bpnat Thi.s gqueous m,xt exj.ta ,{hree
tinmes with “f bPa%e zat eﬂi % F Z 70al L{pdol ed gx'tdpgi 'sx%'r ?géji);ﬂ over
magnést um sul $3t e(d%hed = 8.1 Bgl uvi &n Lwds Ha | tbred dhdHzorbent rat ed in
vacuo to 10 g-4: )afforgisadni obtis, ygh%@uc@ql cHb®) 59 gk \as, dirpsol ved

in 100 nL of ol ed,. a opncen C
appr oxi mtel%ﬁm T‘?ﬁeéé d %hl cﬁ § 9’ %‘? E%W%’d' f$04ﬁa g"’t'ut I on was
col | ected andl =ir4 sl Hz, 4H, morphol:.no methylene) , 2.29 (¢,

J = 7.1 Hz, 2H, CH,CH,CH,NRCO), 2.24 {br s, 4H,

20 morpholino methylene), 1.73 (quintet, J = 7.2 Hz, 2H,
CH,CH,CH,) . | - _
13c NMR: & 164.84, 156.69, 155.80, 151.83, 150.05,
143.01, 140.02, 130.51, 129.27, 127.88, 126.76, 124.32, .
121.19, 120.82, 113.02, 66.02 (x2), 55.05, 53.02 (x2),
" 25 45.85, 24.63.

Analysis calculated for Cy3H;5BrNg0,;:Hy0 requires:
C, 53.6; H, 5.3; N, 16.3%. |
.~ Found: C, 53.8; H, 5.0; N, 16.3%.

30 _ EXAMPLE 3 .
N-[4-(3-B -phenylami ~quinazolin-7- lami
To an ice-cold solution of 0.158 g (0.5 mM) of
7-amino-4- (3-bromoanilino)-quinazoline [J Med Chem,
1995:3482) and 0.108 g of acrylic acid in 5.0 mL of dry
35 dimethylformamide (DMF) was added 0.288 g of 1-(3-
dimethylaminopropyl) -3-ethylcarbodiimide HCl1l (EDAC).



in vacuo at 80[err]Cto g| ve 50 ng of N-[4-(3-bronp- 15

phenyl am nayo@ddiagye3ol i n- 7-yl ] acryl am de, np >265[err] C gsaw

i oni zati on nass spectra: me 369. [err]H NVMR (D[ err]-dine

sul foxide): [err] 5.86 (dd, 1H, J=10.1, J =1.9), 6.36 (dd 1H,
J=17.0, J = 1.9), 6.51 (dd, 1H,-61= 16.9, J = 10.1), 7.30 (m 1H),
7.36 20 (t, 1H J =8.1), 7.82 (dd, 1H J =9.2, J :22) 7.9

(d, 1H, J = 8Adters stEL.Yikng 1fpr J5-mingtes, ~theomixguge became (al, 1H, J =

8.9), 8.61 (515013.@?;1091 J %@ tiél icdHbath was ré@\o@éd(s THe ré}ﬂ@tlon
Anal ysi s cal cul ated f Fr%erri H[errl‘Br N e 55.30; H,
355! N, 15, 1FoRtinues es§tume for,8 hours. ~ he

EXAVPLE 4 - read‘tt—:.drﬂ-via(s? tﬂtwwe;a) ﬂﬂtbohammaa&bl &£/ -idd ad 3- 30
t.ion

mor phol knopr o f

4- [(p3 b:'sorrgph?ré\11 %am SO 7 basic quoroqw nazoglﬁe (’% &sﬁt“faé?fqnml) in
Dr et hyl sul foﬁq;étt(lmscgf (sqsim Ricarbarate-. (3This aqueous mixture

am nopr opyl ) W@ﬁ%dﬂe&%m@é timéQ With Zhﬁ¥i5acetaft‘°eacfah‘a“ gHet ure

was heated at 11 for 26 hourgr ed Wi th water,
basified by t ele) a!ﬁ were ie gg;:,)ggggeszum sulfate. The
PCT/ US97/ 0577%olut:10n was filtered and concentrated- 84 vacuo to sSaturated

NeHOO g1 and cdae g ol 10, SOea. Thne so11a OIPARA AR ©

extracts wer e washed
Na[ err] SO err i 309 @8ncdhmethaneh, vBilbered, and eenemtc;mt@dat ogr aphy on

Grade |11 al udinn&ashioh td appr@theely elothon fraa Ebdda WwhiEhOAC/ MeOH

(98: 2) g.ecryst |lization fr Ef OAc/ hexane gave
4-(3-br ormphgny%)"gnnitﬁ% % TY55% 'ﬁ’o?’?n‘ﬁﬁ?o‘fﬁfo'?ﬁﬁ%ﬁ ]ang ied
qui nazol i ne (@ngyaguo7 gL @f%r@aquﬁ@lmg of N-[4-1(PB-b&2md62. 5[err] C. 10
[err] MR [ ( gk biieid)] r?a%bi\iiz-h £
(s, 1H H2), Ege Zr(as'z )',%91 % {5&&1&&;&5 g > ?Hﬁzc&;m H 5),
7.87 (br d, JC emig °P|Jrza"—1°n -‘6 ' Speqtia: 7 fmée(%ﬁ92H H4, 5), 6. 88
(dd, Jlg ume mbﬁ-amea;wmumxﬂén . $586t (ad, =1f,3 Hz,
J=10.1 , J = 1.9), 6.36 (a4, 1H, J = 17.0, J = 1.9),
6.51 (ad, 1H, J = 16.9, J = 10.1), 7.30 (m, 1H), 7.36
20 (t, 1H, J =8.1), 7.82 (ad, 1H, J = 9.2, J = 2.2), 7.9
(d, 1H, J = 8.0), 8.25 (dd, 1H, J = 3.6, J = 1.9}, 8.50

(d, 1H, J .2), 8.61 (s, 1H), 9.79 (s, 1H, -NH),

]
[* ]

10.61 (s, 1H, -NH).

A_nalysis calculated for C;,H,3BrN,O:
25 _ c, 55.30; H, 3.55; N, 15.17.

Found: €, 55.49; H, 3.63; N, 15.26.

30 - morpholinopropvillacrylamide
To a solution of 4-[{3-bromophenyl)amino}-7-
fluoroquinazoline (0.60 g, 1.89 mmol) in
Dimethylsulfoxide (DMSO) (10 mL) was added 4-(3-
aminopropyl)morpholine (7.54 mmol, 1.10 mL). The
35 reaction mixture was heated at 110°C for 26 hours and
then diluted with water, basified by the addition of



15 1H, CH2NH), 6.62 (br s, 1H, -H8), 3.60 (t, - J = 4.6 Hz, 4H,

nor phol i no net hylene), 3.19 (dt, J =-6.4 Hz, J = 6.4 Hz, J = 5.8 Hz,
1H, CH[erWPdJPégﬁ?'] NH), 2.43-2.33 (m 6H, nmor phol i no PCaTUSYY/sSTES
CHerr]CHerr]CHerr]NH), 1.75 (quintet, J = 6.8 Hz, 1H, '
CHerr]CHerr]CHerr]). 20 [err]C NVR: [err] 156. 56, 154 27, 152.41,
152. 32, 141. 60, 130. 15 124.90,~6%3. 41, 123.31, 121 06 119 87,

116. 51, . 68, 6,.,13 40. 46
25. 14. sat“jf%S“e%N e Lﬁ’F t’b?ntﬁ’é{’éﬁ‘858§4wﬁg EFQ pheWF)
ami no] - 7- [(Sﬂmﬂp‘ﬁﬂ |WI9M&©§:quwaaeoWaahed with b&ﬁ:&,gdzﬁeaBO ol )

in dry DMF g | 0565 nol , 39
0 ory) DV et m 5 ’é and cB8EArPEELL" En2Ghtub]

1-(3-di rreth % Hmrc%!?b%?ﬁiﬁ\ FEI alumingywiskhl ori de -
(EDCI5HCA ) gﬁaaﬁémlut’hﬁﬂz r@omtmm&@ to EtOAEYMEDHN(®BULE Was stirred at

t h additi I d (40
oom (ST SIS ceco R D A0 BB BTEILLE TG40,
bei ng added4eddR~¥apmopieroNp aminae hetr- [ é3renezipholinopropyataminsd-t he

resulting r gakdugotibi b Wy Iy 3%8%) $8!LrELRIIPEB and extracted with
Et CAc. Theqﬁ 162- 1%%n‘%or(’|:ed olr%anl C extracts were was g(’:l with brine, dried

WO 97/ 38983™F PCT/ US97/ 05778

-63-10 1y wwmr rEau:rllngdrzeztnzs maxmmmﬁlq erd 9. and(spnImnt NA} edgg;_;r edu?:ed_'
pressure. Y, | a t gra lent elutlon
fromI\/leC]—VEt%)&rmiilglc—|[g???m_l%:a?q{I ((1%04? ii? ﬁeﬁ W_gl\;ewﬁtmcla—l[err]ﬂ[err]
(2:4:4) gavé &t InPgHer RS- [(k- ¢br d, J = 8.1 Hz, 1H,
brorrﬁprenylr)zam- no] qua:sazqullm c?réylﬂn I\Fri—:;g 5'), 6.88 (d&d, d

nmor phol i noptopy C a a owder

( Et QAc/ hexa%ef g6§8§%é rP!']] (90'3' d{%) =1 )‘[V\g %ﬁ NrR f(tDFe?’rﬁ‘ﬂerr] SO,
200 MHz] - 1BsrFHONHG.( 6..62H (byH)s, K8 H-8), 3.66, (HH, JH=2; 68HE3 (d, J =

8.7 Hz, 1H, 4#%0:%11%31&% mett(y%r?e), be % 39 d,73/=3 Mz, J =
2.0 Hz, 6 H aromatlc)

7.42-7.31 (%42%2 aPorfar"Hé) Hzg’ ﬂé‘(rﬁ-)(ﬁz?i‘ :er%i%
CH err] CI—ICO)wrﬁhGE:.txddme\thyléxﬁ,Hz:82brr2dribrﬁi)Hz 114 (quintet ,Cer.E r] CHCO)

ﬁ2904|(_|t J & lﬁz',"zzl.HZHc (;H[er[)] CH err] NCO), 3 51 15 (t, 3 = 4.3
mor phol I N6 e r s, _
cH A#94] CH[err‘]’CN[’-Err]%CéFG 5628 15427 . 432 rﬁﬂfrpﬂo‘-ﬂ-rﬁiz 141.60,

130.15, 124.90, 123. 41 123 31, 121.06, 119.87, 116. 51,
105.68, 102.21, 66.13 (x2), 55.81, 53.31 (x2), 40.46,
25.14. ' ,
To a solution of the above 4-[(3-bromophenyl)-
' 25 amino] -7-[ (3-morpholinopropyl)amino]lquinazoline
(0.10 g, 0.230 mmol) in dry DMF (5.0 mL) under N, was
added acrylic acid (0.565 mmol, 39 uL), Et3N (100 uL),
and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (EDCI-HC1l) (0.565 mmol, 108 mg), the.
30 reaction mixture was stirred at room temperature for
4 days with additional acrylic acid (40 uL),
triethylamine Et3;N (100 puL), and EDCI-HCl (100 mg)
being added each day. The DMF was then removed
in vacuo and the resulting residug diluted with
35 saturated NaHCO5 and extracted with EtOAc. The
combined organic extracts were washed with brine, dried




nmet hyl ene), 1.67 (quintet, J = 6.5 Hz, 2H, CHerr]CHerr]CHerr]).

At | ower R| overed startlng naterlal 4-[( 3-

bronophenyl?gﬁyég?ﬁg [ (3- nDrphollnopropyI)an1no] 20 quingggf¥?%?ﬁQ§WQ
identical with an authentic sanple.

EXAMPLE 5 3-[4- (3- Brono- phenyl am A63~qui nazol i n-7-yl car bamoyl ] -
acrylic acid 25 To a 5[err]C solution of 0.158 g of 7-am no-4-(3-
br onpani | i no) -AHEMH BRIy dEOYS N@dsghenﬁn@9@90®¢&§raUEd at redﬁbmd of

tetrahydrofur aﬂséws%ﬁéidedcéh@xiﬂ GhQBmE%bg‘r%ﬁey on sf;(r:le { €1 v re(r:rgllceid

solution stirred for
The reaction \%‘?f{e‘c? mt‘}‘anrgﬁﬁﬁ“t MePE/ B-QAS Mz t{lchiIhuel stirring
f or . 15 MeOH/AEt e/ CBSOEHS (DDA VS bmedcum@herzefﬂgw NOf4-[(3- 30

m nut es gand tQﬁQ ﬁs"F r 15 hours.

Anot her 0 059 ¢ %éyh an R%r%%gﬂggéiaﬂ-%'§&§0%ﬁﬂ 'T t et rahydr of ur an
wer e added, aﬁt? Yimeeropy Bacrylmdﬁef(B@xm.f@rS%in aexich twinitaeé 2 hours.
ﬁ; ]E er Xggot her powder, J:ﬁohml%@A@ﬁhéﬁeﬁét)eﬁBersebw addimg)eact i on was

PCT/ US97/ 05778 K NMRVH‘?D 7380, 200 MHz]: 3 9.96 (s.64H, NH), 8.6&% 15
hours. The redsti AN wWE-2) ] t&rédl, (AndJt ke8l.7glkz, 1H, H-5)gh 3 d was

| t o t hyl f d
[ecrysugl !l zedeid k5! A OB PLY L0y o, o LTI gid o2 ot
[err]H NVR [ (€DFe Fr]%[}&?r'r]%q H- ?eh]71§893 BBr (m, .2H, excmatged with
Dierr]O, 11.044Qx7.31 1, mhmmeh DBen.a]@n Q;ﬁldgrcn%o 1H,
EXSZ""?EGS%‘%D%?#J%%?Z‘#% 32508555 5 39 ot %7, T My
7.78 (d, J = GH3CHE0)103.90 149, F. '—367(1 H3, —28 1CH§CH§EBQNCO30 (3dc$1 J=1
Hz, 1H) , = 11.8

15 9(e7. g lsl) 4.5 50 { an ) miodgnd1 Ko é%’gg?eﬁél 3 -B9)bx s, |

Hz, 1H); el ative 411,

1 413.3 (100), #%4. g Hé'co" /ﬁraﬁ%/sﬂ%rc% #H ot BETPBPLlino

qerr]H[err]anup:hyﬂ]eﬁear,r]l 67 (quintet, J =05.52H3?; 2H, @wnleéa,bH,)3. 56.

Found: C, 52.R¢; 1Hwe§'§%n Neég%ég%d starting material, 4-[(3-
bromophenyl)amlno] 7-[(3-morpholinopropyl)amino]-

20 quinazoline (34%) identical with an authentic sample.

EXAMPLE 5
acrvlic acid _
25 To a 5°C solution of 0.158 g of 7-amino-4-(3-

bromoanilino)~-quinazoline (J Med Chem, 1995:3482) in
10 mL of tetrahydrofuran was added 0.059 g of maleic
anhydride. The cold solution stirred for 15 minutes,
and then the ice bath was removed. The reaction warmed
30 to room temperature where it continued stirring for
' 15 hours. The suspension was heated under reflux for
30 minutes and then stirred at room temperature another
15 hours. Another 0.059 g of maleic anhydride and
20 mL of tetrahydrofuran were added, and the reaction
35 was refluxed for an additional 2 hours. After another
15 hours at room temperature, the reaction was refluxed



EXAMPLE 6 20 3- r4- (3-Brono-phenyl am no) - qui nazol i n-7-yl car banoyl | -
acrylic aWodm%[sQ%l ester : To an ice cold solution of 0.158 g of
7-am no- (3-bronoani | i no) - qui nazol i ne and 0.216 &CHFUSHpesIEE hyl
fumarate in 3 nL of dry dinethylformam de was added 25 0.288 g of

1- ( 3- di met hyl am nopr opyl ) - 3- et hyl - carbodi i m de HO (EDAC).

7- Am no-4- (3-bronoanilino) - qﬁ?‘ﬁézol I ne can be nmade by net hods
wel | - known tgpst I h r for | e,, Med
Chem o S i The %'@QSFE%’ e, Filreted Donf TR Tugheg
After stirriSf 310351[ rYT% ¥Yerr¥shphbized £azstcErpm Rimethyl- r enoved,
and t he readiormamizie pendi thed &OswBoAUL Q:.fnéomcom methRAGACHR! Ure where it

stirred for a]é&qyros Ojl'@ of tlﬁssﬁggtl oa Pﬁ8 §oured into cold water, and

the suspensj;on 8&i-ti on of a sat ur at ed
sodium 35 H M@ar[tﬁﬁiégbz&] utidnl2. 95e(bess| t LHg erthénges with

col | ected by fd)l t rat gy, (MERsdedip t hgen V\D 97/ 38983
PCT/ US97/ 05 ‘ Exdfbfifes Weh"5 20). 9.81 (br

recrystalli ﬁ’?ﬁhafff??ﬁ_ R PaQbt 8062ff8r d1B) 058.49 (4,  of the
desired product 9.2 B260H)., 8.24 (4H MR 1§CD3) 280 & =5119. ﬁg (br st 1H,

h 0 8 h D 0), 8.62 (s,
s i gy, @y RS AR YA 8 0
Hz ?191) 7.8 ¢dd -3 {8, T ip 88l Hap, 111}9 7.30 {(ddy. 34-cmHaH) 7.26 (d, J

H 15 7 i QHHZ'(S:&Q (dS >0 (d Osz 3H) 16 iﬂ C?Ng;rrﬁz (reI:at7| SeHOZ/() -
44b (19% q4T ]110 4 ’3'7) 443 (78). El emental anal ysi s

cal cul at ed ﬁéMSCZO‘HiXBIW\re %): 411.3 (95), 541#43 b3, 88; N,. 12.70;
Br, 18.11. 413.3 (E@md &q 54 34, H 3.85 N 12.76; Br, 17.89. 15
r ono- i phenv )-aw nazol I n-4-vl-am ne '

g/lpérom) ﬁﬁ@f‘lyﬁ)"sqfﬁ%aﬁ?ql 5A% i a¥ty 3N, O3
C, 52.32; H, 3.17; N, 13.56.

Found: C, 52.57; H, 3.51; N, 13.16.

EXAMPLE 6

20

lic acid ‘ster.

To an ice cold solution of 0.158 g of 7-amino-4-
(3-bromoanilino)-quinazoline and 0.216 g. of monoethyl
fumarate in 3 mL of dry dimethylformémide was added

25 0.288 g of 1-(3-dimethylaminopropyl)-3-ethyl-
carbodiimide HC1l (EDAC). . 7-Amino-~4- (3-bromoanilino) -
quinazoline can be made by methods well-known to those
skilled in the art. See, for example, J Med Chem,

_ 1995:3482, which is hereby incorporated by reference.

30 After stirring at 5°C for 5 minutes, the ice bath was
removed,_and the reaction was permitted to warm to room
temperature where it stirred for 15 hours. The
reaction was poured into cold water, and the suspension
was made basic with the addition of a saturated sodium

| 35 bicarbonate solution. The resulting solid was
collected by filtration, washed with water, and then




prepared according to nmethods well-known in the art. 20 See, for
exanpl e, J Resofddes® 1995; 38(18):3482-3487.

EXAMPLE 8 4-(3- Brono- Dhenvl ami no) - 6. 7- di met hoxvauli nazoﬁ’cwés”’osm
4- ( 3- Brono- phenyl am no) - 6, 7- di net hoxyqui nazol i ne 25 i s synthesized
according to nethods well-known in the -gs- art. See, for exanple,
Eur gpean Patent Application Nunber - 566 226 Al .

EXAVPLE 9 30 reciyat&lkimed fcom 5Qa- (nB bﬁommlmmom|MM@ 7-
vil-am de ré the dél’ §f°§ﬁég u;?%gog 0.158 g of 7-am no-4-

(3-bronoanili |nazo |ne 5:3482) in 5 nL of
t et rahydrofura 565 algo? t fo% 86 1H gRchangesgwither ot oni ¢
aci d chloride pJo), nsL sﬁ (br s, mtréh&ﬂaﬁﬁé&ahtW@}d)he g 1PN vas

| h
gg[rfyugtg /0t57$81H)' 8.52 (d° F'L38%53%, . 1n), 8.24 (Sa52H), 7.90 (& path

was renoved andl & .2 ezt i M) st7c82d(dd,r dom 1.7 Hz,t Skt urm)f,or 15
hours. The reapt;&n(xx\/aszm I t-ﬁ 8, J= rqr’rg\ée t yed lpyv gpl i-d which

was washed w I\Sdro¥uran an recrysta i‘zed Trom20 nL of 5
boi | i ng met hanBI" thf’aﬁfI‘b‘Fd BHibe03 g3 3f (HheddEsir-8dHz, 14.2HmuRH) np

>250[err]C. 1.28 {ter;]ﬁi\lm@(@[em})[err]sq [err] 11. 44 (br s, 1H,
15,18 " ot v LRI 5T 4, gy S 3192% 67 6! 56
(t, J = 1.8 HA431H78)7. 91 (dd, J: 1 He, '7.76 (m.

1H), 7.52 (m ﬁwémeﬁﬁé%;éﬁalfsts chEZg 8ed forlaéoH}7E%N®6htlH) 6 28 (dd,

J=1.7 He,
O Ms 382 (21), 383 (QOF4-%ky Hgs3.8 51“(6&)? 795 Br, ASyllsis cal cul at ed

for (Jerr] H emcudrdy erc,| G4.3%1. 10, 53HBBErNO 12.76; Br, 17.89¢C 50.43; H

4.00; Rg 13.07; Br, 18.64; Cl, 8.27. Found: C,
50.71; H 4.00; N 12.98; Br, 18.93;
. EXAMPLE 7
—{3-Bromo-phenvl)-quinazolin-4-vi1-

'N—(3-Bromo-phenyl)—quinazolin—4—yl amine was
prepared according to methods well-known in the art.

20 See, for example, J Med Chem, 1995;38(18): 3482 3487.
_ EXAMPLE 8
-(3-B - i =6, 7~-dimeth i ine
4~ {3-Bromo-phenylamino) -6, 7-dimethoxyquinazoline
25 is synthesized according to methods well-known in the

art. See, for exaﬁple, European Patent Application
Number 566 226 Al.

30

To an ice cold solution of 0.158 g of 7-amino-4-"
(3-bromoanilino)-quinazoline (J Med Chemn, 1985:3482) in
. 5 mL of tetrahydrofuran was added dropwise a solution
35 of 0.105 g of crotonic acid chloride in 5 mL of
tetrahydrofuran. When the addition was complete, the



ad, 7.51. 20 - EXAMPLE 10 N- [ 4-
( 3- Brono- phenyl am no) - 6- (3 nor phol i n-4-yl -

propy! ami- WO 27438P8%azol i n- 7-yl ] - acryl ani de Tr eat PEWNIUS9T05778

6- chl or o- 7- ni t roqui nazol i n- 4- one 25 (Aust J Chem 1995;48:227-232) with
thi onyl chloride or POCl [err] affords t he

4, 6-di chl oro-7- nitroqui nazol i ne. - eaction with 3- brom)ani l'ine

affords a mJ_)é:tu

br ormphenyl anend3 c"fﬁs(b %eW%??r%‘a‘al FiSFPAGtiRR stirred at room
4- chl or o- W@Myfmlﬁ))hmnstroqhenagehtmenBQas filketedate

separ at ed. bw&@mw&wﬁmrmyd which wake@hSReh & }thhe desired

4- (3- bronophe 0 or o nitroqui nazoline with
N- ( 3- ami nopr® &%ﬂ?’-\’&gfua’mﬁoﬁ%@aﬁazéaﬁeéqggmn 28dmEt PEn of the nitro
f unct Bonal i bplwm-ig :tiearhaenmh'ptl:@ affordi 0.060t yCofiCtHe3Besiredf f Or ds

7-am no- 4- ( 3= yI 'JE)) 6-.( 3- nor phol i n- _
4-yl - propyl. m no -dw aZd11 e Acyl ation to afford the WO
97/ 38983 H NMR [(CD3)380]: & 11.44 (br s, mmex&aﬁ@éamlth

- 67- D35, Yhamdle (s, aneordtdndedeaChotl PYo} O 0

Exanpl e 3. 2 G I\/gofi gegg ?’s H[f

( 3- Br omophefly TBarCrolfdt o ii%e L5 4 aér??al‘ﬁide‘] = 1.9 Hz, 1HYg 3 soI ution
of 61@m no- 8-PE3-(ltr,orbpFheny8 Hwi My}, 7.91 (44i nazel zog §2, 0993 fz35 Mol )

dry DVF d | id (1 |, 0.87
IrrE) ryh L8y, n??ag:ﬁqd‘?'%g Bt 'fﬁz% aﬂgfédélcagotg” a éml&l’Z grmlo

di net hyl ani A8profy?0- 3ot AH lcarbodf | fide Aydrbehl Bzi db5. 1 Hz, IBEDCI HA )
(7.62 mol , 11946 (@a, Was =addegl . HZnes rags| ofn) ; was stirred at O[err]C

for 15 mnu and Il o enperature and
stirred forkgﬁﬁurt ﬁyr} n(za“ ! % hg:'(]?%) ’ a??%w?éxm ﬁé@dﬁ‘#bnal acrylic acid
(0.305nL) 18nalysdsd cEICULATed (EB0 @) gBpsBrNylicll HCIAf @ 5 mzcburt her

2 hours, the reactien \mjs@o.erJlet@ oY; tlC, 150bY Nk, Wag | . renoved under
reduced pressure, an I‘%e, esultl ng resi due diTut ed W th saturated
NaHCO err] and repe dl extracted with Et OAc. The conbi ned organic

extracts Found: €, 50.71; H, 4.00; N, 12.98; Br, 18.93;
cl, 7.51.
20 '

lamino)-cquinazolin-7- - i

Treatment of 6-chloro-7-nitroquinazolin-4-one
- 25 (Aust J Chem, 1995;48:227-232) with thionyl chloride or -
' POCl3 affords the 4,6-dichloro-7-nitroquinazoline.
Reaction with 3-bromoaniline affords a mixture of 4-(3-
bromophenylamino)-6-chloro-7-nitroquinazoline and
4-chloro-6-(3-bromophenylamino)-7-nitroquinazoline
30 which are separated by column chromatography.
Treatment of the desired 4-(3-bromophenylamino)-6-
chloro-7-nitroquinazoline.with N-{3-aminopropyl) -
morpholine and subsequent reduction of the nitro
functionality with, fpr example, iron in acetic acid
35 affords 7-amino-4-(3-bromo-phenylamino)-6-(3-morpholin-
4-yl-propylamino)-gquinazoline. Acylation to afford the.




20 were washed with brine, dried over anhydrous Na[err]S(err],

and concentwotoagdsegader reduced pressure. Col um chr ompeassontir N
grade |1l alumna eluting with Et OAc/ MeCH (95:5) followed by
recrystallization from " Et OAc/ hexane gave a spongy white SO|Id whi ch
upon 25 several hours under hlgh vactfiin gave N-[4-[(3-

br omophenyl ) am no].qui nazaol i n- 6-y acrglan1de (1.06 459% as a
cream powder, aﬁﬁyﬂgﬂ‘f%ﬂi%ﬁr?Q9°mplls e?e?FfPFﬁhﬂg[geDﬁﬁFPPF[QFr]SCZ 200
MHz] @ [err] 1@sdainpQe 31H, CONH), '9.93 (s, IH NH), 8.83 (br s, 1H
H5), 8.59 (s, 1H, 30 H2), 818 (br s, IH H2'), 7.94-7.78 (m 3H,
H6, 8, 5'), 7.40-7.27 (m 2H, H7, 4'), 6.54 (dd, J = 9.8 Hz,
J-=17.0 Hz, 1H, CH[err]CHCO) 6. 36 @@MELE:IZJHZ J = 16.9 Hz,
| H, CH grr] CHOra-5.(85 Al

CH] er r] CHOO Eégﬁ#gg?m§9ﬁ 53,
[e“a]r rB]rI\/[erZ] ), 3689 fo@Ol[‘g”erBr%[ TPBPPRERNE FF‘HIP](' -

WO 97/ 38983 quinazoline (2.0 g, 6.35 mmol) in dry BEF/ (20740%7éRder

o 55,30, 1 Saowks\RRA AR UefB IO el 87! SLITIRRET, oo,
5 resulting solutiorEypasIgoqalbed to 0°G¢and41-(3-
(N. N- Dy get hyl aimd@hya %’:H'?@%Qdﬂyﬁ)‘-yi-lé’&?ié‘ﬂﬂgdlzmlde hy ﬁe”taggglgﬂ

of 6-nitroqui Ion (3 I n_neat 1
mg% %l é% R ek §f$gnnﬂ f 3948dp oy The  fepF FPnbecane

containing t

clear. 10 wibesenmmedSaﬂﬂQQQrqomwﬁsrm&mmedsuandrthedua&mowedssure,

and dry benzepg. W o2qqs t r ed pressure
e Uleth Ul REPUA L1 IPOE for 8 subBAUE

to renove all traces 0

4- chl or o- 6- ni &r BEYXFaz AHLeF wisich addl%ﬂ%%%@v%ﬂryg1§r§céﬂ[éPF?QlFéPr] (50

") answashednd EBCISHCL (GU30 3 pdid c4adédl erafeés2h £apdnei s sol ution
was t hen added %?a scarcLEu on of 4 ani :
2

di met hyl benzyPalCHES PIY § ?ﬁ?}Pyog?C' f%bvﬁff ¥8fit ai ni ng
Et[err] N ( excesmoved) umder rReuced pressnx¢t|a@drEhgtreauhtxnyre was

heated at reflfugikge d1uted JIUH SsSAHkdhed KORES)! 4G CHepRdEEqTgduCed

pr essur e,

. extracted with EtOAc. The combined organic extracts
20 were washed with brine, dried over anhydrous Na,SO,,
and concentrated under reduced pressure. Column
chromatography on grade III alumina eluting with
EtOAc/MeOH (95:5) followed by recrystallization from
EtOAc/hexane gave a spongy white solid, which dpon :
25 several hours under high vacuum gave N-[4-[(3-
bromophenyl)aminolgquinazolin-6-yllacrylamide (1.06 g,
45%) as a cream powder, mp 258-261°C,
H NMR [(CD;),S0, 200 MHz]: § 10.51 (s, 1H, CONH),
9.93 (s, 1H, NH), 8.83 (br s, 1H, H-5), 8.59 (s, 1H,
30 H-2), 8.18 (br s, 1H, H-2'), 7.94-7.78 (m, 3H, H-6', 8,
5°'), 7.40-7.27 (m, 2H, H-7, 4'), 6.54 (dd, J = 9.8 Hz,
J = 17.0 Hz, 1H, CH,CHCO), 6.36 (dd, J = 2.1 Hz,
J 16.9 Hz, 1H, CH,CHCO), 5.85 (dd, J = 2.0 Hz,
~J = 9.7 Hz, 1H, CH,CHCO).
35 Mass spectrum (CI): 371 (95, 8lBrMH*), 370 (53,
 8lpym*), 369 (100, 7Brmu*), 368 (33, 7%BxM*).



diluted with water, and extracted with Et OAc. The conbi ned organic

extracts were dri ed over anhydrous Na2SO4, concentrat ed under
reduced prERITRa83 5ng chr omat ogr aphed on silica gel Wﬁ’?/@smth

CH err]C[err]/EtQAc 25 (1:1) to MeOH CHerr]Aferr]/EtOAc (2:9:9) to
give.4-N, N di et hyl am no- 6-nitr%gw nazoline (2.56 g, 64%, as

yel low crystals, nmp (CHerr]C[err]) 13 133[err]C [err]H NMR
[(CD[err])[e ( ! ] 1H H5),
8.59 (s, Hﬁé%h? g Qgg@é)tfd £ 40]3‘3"%@‘%% 1H H7), 7.85
(d, J 92Hz,, 1H €K B BHIMCH err])[err]). -

Furt her el utFeungavec?- BsomNN,dl3rrm4}yIN4 146-88%.

ni troqui nazol i n-4-yl)benzylamne (0.62 g, 8%, as a yel | ow powder,
np (CH err]Cl[err]) 198-200[err]C. 35 [err] H NMR [(CD[err])[err]SO],
(400 MHz): [err] 10.47 (br s, |H EMAMPLE 12 9.66 (d, J = 2.4 Hz, 1H

H5), 8.77 (§.r4HnHy2bimBtidlamine) ~qu it 2 3898 lami

PCT/ US97/ 05 - - : Y (dd, J =
9.2 Hz, J = 2.5 H, sufpepstpn gfrf-pitroquinazojone @430 AH, H2'), 7.95
(d, J =9.118 Sllkdnoll:i-)8in neat SOCL,9K3(deL)] containihg livo dops 7. ‘2192(2d

7 85 % okl ke 8 6 nte S AN S

d er rl]CH[ err]’Baed[ex¢§=@[seS6F1b 9BEerepovieshindey. reduced pressure,C, 47.6; H,

4.5; N 16. 3349 dry benZ8HBlwaS aﬁée@ dﬁd 4iren Nvaborafed under To a
refl uxi ng solu %uon of the above 4-N

di met hyl ani oS82 Ged, BEEFAYZS f‘:ﬁ’eréfﬂ%’@ (aJ}JQCFrg?ces of SO x0 FRS) in
EtOH H err] ré2altifg atizdeo4Pahnbm@-gﬂ-amuadoqu1nazolnmzetwas acid (4.0 nl)

was added frgﬁ%gw@& gg é;.y Hglzf-‘lg (50 !r&ne%nl‘a reaédt in%Q) i ron powder (4

mol eq., t'i ca I'on procedure and

wor ki as 15=aturaggqugag@3 éf‘?ér' MM%I%WW was dheyel el uting
with CH err]4a3dedar t6EaOR61Gtidh bE Me@:«ﬁd[-a—tb]z%{oew INvEt CAc (1:4:5),

4- N, N- di net (] 0.8 , le.
br own pl)mngerdi'ﬁ%kﬁﬁ}ﬁ §FX§%?HT re]géagalr}'? "h 4g 548%{?\/@'6#18?[1'&#{1 isO)a bat €
258-261[ err] (50 20L) cpntalAiNEREtdMN\(@xesssor i7dd sddt.) , TheCD{ err])[err] SQ,

Effnoo MHz) : resultiﬁ?_{ }:eé.étg.oﬁbfm.&tuyé wiid Qfe@r)ed &@Qéﬁzuxll'ﬁox“i' 2)) 7.79

"0 %hr 5, 3hOWFE g tnghoonCengated ey Fesidel Pressure,

diluted with water, and extracted with EtOAc. The
combined organic extracts were dried over anhydrous
Na,;S0,, concentrated under reduced pressure, and
chromatographed on silica gel eluting with CHZCIZ/EtOAc

25 (1:1) to MeOH/CH,Cl,/EtOAc (2:9:9) to give 4-N,N-

' dimethylamino-6-nitroquinazoline (2.56 g, 64%), as
vyellow crystals, mp (CH,Cl,;) 131-133°C.
'H NMR [(CD;),SO], (400 MHz): & 9.02 {4, J = 2.4 Hz,
14, H-5), 8.59 (s, 1H, H-2), 8.47 (dd, J = 2.5 Hz,

30 - J = 9.2 Hz, 1H, BE-7}, 7.85 (4, J = 9.2 Hz, 1lH, H-8),
'3.46 (s, 6H, N(CHz)g). '

Further elution gave 2-bromo-N,N-dimethyl-4-(6-
nitroquinazolin-4-yl)benzylamine (0162 g, .8%), as a
vellow powder, mp (CH,Cl,) 198-200°C.

35 1H NMR [(CD3),SO0), (400 MHz): & 10.47 (br s, 1H, NH),
9.66 (4, J = 2.4 Hz, 1H, H-5), 8.77 (s, 1lH, B-2), B8.57



To a stirred solution containing the above 4-N, N 25

di met hyl anmvwa@ofyssyas noqui nazol i ne (0.65 g, 3.45 mmol), PETOR9 W03 78Ci d
(4 nol eq., 13.8 muol, 0.95 nL), and ~ pyridine (excess, 1.3 nlL) in
DVA (20 nmL) under N2 was added : -

1- (3-di net hyl am nopr opyl ) - 3- et hyl car bodii6®i-de - hydrochl ori de
(EDCI.HA) (2 mol eq., 6.90 nmmol, 30 1.32 . The standard procedure
above was fol (8dedd & 9.2 Hz.gid e a?-t%rH%hrJeﬁriat?")é‘g'?hph@ h &dhica gel

(elluzl 2? wWth g = ﬁ oEtrﬁAc/ﬁj[ e{-lrdﬁl [GTVQS((]d,ll)JtQ Mﬁﬂ*[:zm]@-éwr]/ﬂ QAc
Ol | ac a

(350 gy, 429% a?g- <§?He r‘fpg%%/ ”?’rrpn’(%% )Cl[ﬂTfﬁyL%Xa‘%g)' gsg Hz,
204-206 er 1] CLH, B-5'), MBEONB3E anN(cn3)2). 2.22 (s, 6H,
PCT/ US9g/ 05778 -70- H NMVR
[(CD[er%])[err]‘gﬁ%P’zezl i 400 (o TR (d,

2 Hz, 1Apajysjis 9@@\{1@1: £qF 53, 7H ¢RFN5O 2 1 5( rpQuires iy,
9.1 Hz 1H, H-7) 7. 7&(¢,—,- 6;: H, 4.5 N0 1&.39H H8), 6.47 (dd, J = 17.0

Hz, 1 r dd, J = 17 0 Hz, J =
2.0 Hz 1H, cﬂf’ fi] CI-IHéC) 5. 83[*’? QJ%{CQN’%%&( = 2.0 H, 1H,
CH[err] CHCO), 3. 32T¢>s;a &Ieflmdlr[garsql)t{taror} Yof the above 4-N N-

EXAVPLEG 13 109 AR AR B e HthiWE Ol N2d g/} ] acryl am de

To a stirred so’lnetlon 7-am no- 4-

met hyl phenyl ) anPRoF8ek F\aiﬂ BFOH/ nﬁ :lp. AP MRy )containing glactalci g
(0.04 nL, O0.58cewtk) actid dtay am)ncwas added Eddshily vﬂaéhéﬁtDUNlleVF (1.5

nL) at OC di; ' t hyl diimd
v ochl or | detREdsdigtigleg Mot B BARAPNERAY (g & W 2R GPIA O°
m xture was sPPrEagnst. zspmt]l@aflorrwum s:mmadure andueorchel &bt h

wat er.15he sohbgvea Eﬁa%l | @FRe dMtoma togra&sxy fd&%?ﬂxé&?&ﬁté%% &h a

m xture of 20 [%EL g%rz]d tlc’)An% Mégaﬁ% #)roduct as

?(CD[err]gl[elalr‘E-?-\l};g?I-dmm}xyﬂ@nﬁ&O(-SG ~antinaddpinazdaitines, (0 87 g, 84%NH) 8. 58
&;5 1? 852 ¥ d§s§é_bﬂ183 bE oW dé%:dé:“ n@hdl Hgdroc}ﬁc?:(%.nc]félzsl_laglti__l 2@:&7\%‘2)
7.32 (t, MeOH/Etzo) 258 261°C
20  lH NMR (dihydrochloride salt), [(CD3),S0], (400 MHz):
8 14.8 (br s, 1H, NH'), 8.65 (s, 1H, H-2), 7.79 (m, 2H,
H-5, H-8), 7.57 (dd, J = 2.1 Hz, J = 8.9 Hz, 1H, H-7},
5.70 (br s, 3H, NHy"), 3.55 (s, 6H, N(CHj3),).
To a stirred solution containing the above 4-N,N-
25 ' dimethylamino-6-aminoquinazoline (0.65 g, 3.45 mmol),
acrylic acid (4 mol eg., 13.8 mmol, 0.95 mL), and
pyridine (excess, 1.3 mL) in DMA (20 mL) under N, was
added 1-(3-dime i:hyl aminopropyl)-3-ethylcarbodiimide
hydrochloride (EDCI-HCl) (2 mol e€g., 6.90 mmol,
30 1.32 g). The standard procedure above was followed to

give after chromatography on silica gel eluting with.

EtOAc/CH,Cl, (1:1) to MeOH/CH,Cl,/EtOAc (1:4:5),

[4- (N, N-dimethylamino)quinazolin-6-yllacrylamide

(350 mg, 423%) as a cream powder, mp (CH;Cl,/hexane)
35 204-206°C.



J =83 Hz, 1H H5', 6. 99 (d, J = 7.1 Hz, 1H, H4), 6.56 (dd. J =
16. 8 10.0 Hz, 1H CH:CHZ) 6.40 (dd. J =17.1, 5.0 Hz, 1H,
CH=CH[ er r WO 348y 44, J = 10. 3, 2.0 Hz, 1H, CH=CH[ e®CT1USI%05338 (S,
3H, CHerr]). 30 . Mass Spectrum(CI) 305 (100, MHerr]), 304 (31.84,
Merr]). - Cal cul ated for (err] H]'_e{zlr] N err] O 0. 4H[err] O

C, 69.39; H 5.44; N, 17.94% Fou C, 69.19; H 5.19; N, 17.67%
WD 97/ 38983 1. RCT/{LIS9

VO H NMR [(CD3),S0], (400 MHz); B 10.49 (% 1%@[03317)

- 3-Chl or o- phedy#nfRo Jqbi RaoHPn- 2Hy| Fachy| &ridfe (s, 1H, H-2),

1- ( 3- di et hyladj nopeopyl) B3 eh eanber,i mHje H-7), 7. TRy diechl ori de (288

g?em'lng-T[r? cﬁ @dﬁﬁnyﬁ‘gam‘lﬁg])qur ng?’ol%f#ﬁgn JOf‘ 17.9 Fsze ng, 0.5 mmol) and

acryl i% aci dJ(éoBOniJ nz 51HuDCH,CECO) , 6i.3 4di {mdek, hyt f=or1r7am @,(DVF) (5 ni),

stirred unde§ - ﬁogeg 24108y, ,gf gr g@ My 3'% tlhi’qzr eaction mxture
was stirred at 25[err C 82hour s, th en poure ont o i ce-wat er
(50 nL) and @ftef-4 Réur {’Ihecﬁrzgpﬁl t'at3e 3fads. 6H, N{ (S%ial)eét ed by Buchner
filtration. The residue was rinsed, air dried, dissolved in the

m ni mum of 25[ err] C net hanoéx&b/ﬁt%—!) 60 nmL), concentrated at
25[err] C - under reduced pressure % Iow 10 m., and 15

recryit al | i Al 4t (3 ) Irionud ang 7= i

o 1ol sl etk denlelBosethemhoe- - 19T 08
0.08 CH[ er r |ogERy b hﬁéﬁiu"‘lmlq“mazcﬁme é% g 59,0 492%““‘31’1})'116 89% 20

Found: C, 6dc®@lidd, adid3{0Np41i6.,72%58 mmol), [me]twwame

err e r 1:(Db N 8 N
L 62 s A “Hz gt £ 41 miB19 capOhle . sty 2e5BecS wabllnagea , UV
1H, 1, 8 1 { demetlzﬂa!ﬂ&mpnopmé)r3-ethylcar¥v°s‘?~lml¢e (m 2H, H6 &
H6' ), 7.42 (ﬁydﬂoaaﬁoﬁz.&e (13 #g, 0.645mmol]. 16méd,reku1t3n§ lightHz, 1H,

1400 553 Yfiop e e bty B0 oty 1

CH=CH] er r] ) quenchedwusshspecerum Toe) splid yas. F@rlrl]egrtreﬁ[ and| ) 326 (25,
[err] O M errgurBfiea bi%éh@cé@&bh%%e&r hixtdte 6¥00, [err]CMerr]),

322 (2202 [er&_]( %i\/l_'}ét z/MeOH to give the desired product as a
vellow solid (75 mg, 49%), mp 269.7-270°C.
lH NMR [(CD;),S0): & 10.63 (s, 1H, NH), 9.68 (s, 1H,
NH}, 8.58 (s, 1H, H2), 8.54 (d, J = 9.3 Hz, 1H, H6),
8.25 (4, J = 2.2 Hz, 1H, H8), 7.83 (dd, J = 9.0,
25 1.9 Hz, 1H, H5), 7.71 {(m, 2H, H2', H6'), 7.32 (t,
J = 8.3 Hz, 1H, H5'), 6.99 (4, J = 7.1 Hz, 1H, HQ'),
6.56 (ad. J = 16.8, 10.0 Hz, 1H, CH=CHy, 6.40 (4d.
J =17.1, 5.0 Hz, 1H, CH=CH;), 5.9 (dd, J = 10.3,
2.0 Hz, 1H, CH=CH,), 2.39 (s, 3H, CH3).
30 Mass Spectrum (CI): 305 (100, MH'), 304 (31.84, M*%).
Calculated for C,gH;gN,0-0.4H,0:
C, 69.39; H, 5.44; N, 17.94%.
Found: C, 69.19; H, 5.19; N, 17.67%.




EXAMPLE 15 N [4- (3- Brono-phenyl am no)-qui nazolin-7-yl]-

met hacr yl aniwi® 9338983 To a stirred solution of 7-am no-rergsy70880-
phenyl ) am no] qui nazol ine (J Med Chem 1995; 38: 3482) - WD 97/ 38983
PCT/ US97/ 05778 -72- (150 nmg,
0.48 mml) in dry DMF (20 mL) was added ~71- met hacrylic acid (200 ng)
and 1-(3-dinethylam no- - pr opyl E-3 ef gﬁ car bodi i m de hydrochl ori de
(EDCl HC1) (2 5 nol, 228 rrg) i on mxture was stirred 5

overni ght therl j&crylic

acid (200 np) wer e dfuﬂgﬂ?lﬁéﬁﬁfdam&%bggxg’e Xq%ié%b?ﬁ K | the

sol vent was renove vacuum W th
sdturated NaHAdreghloride (£88rmgved- %Wét)hwsaé‘é@&ﬂet@m%) and t hen

}\lgg_s(l_)g 5 coréumwlhaﬁ goni 6-auinocu§ (me&nldﬁ:bgﬂea:{m aﬁﬁmbq Qidhazoline
, concen e U € ressuce and hro tO raphed on
silica gel el u{ﬁé 6 “%gff/e@@ :L]‘EI PErAY /(éPéAE‘g(' gﬁ'f’

MeOH CH err] Cl:’[mrdﬂMﬂthomam:.dél@DHB)S@)S tmh)gi geirred under

('\Z L4 n% (322%3?511%&&@3@06%15r%§ﬁegg;19&mhhe é_%éhle iﬂ@ g %g de
255- 259C. was [%*‘rﬁ#%\ﬁé’-(%%ﬁfef?f) E—érhpsqs aadot )ppa;re}i oBtD) (s,

|9H,2 CHZZC]lIIG) 1ce-—v93t'7eﬁ:'2650|dﬂ.-) Nifhd 8f6ér( s, kzlbh’r Hha) prgciﬁﬂ:ﬁte wag) % 36
(t, J = 8.0 Hzcs‘glfl; %6‘75 ‘?9’ W;@ eift BZlgn § §eﬁid“fH"’aﬁ4 ), 5.92

(s, | H rm%i.r |aCHiied) cyy,ssglt-xsd( in m;: sihamninCOEH err] ) CO)
Gorr)Herr] B S O vadl USRI T186ThL), conceARRYSRPARTRENEY © O
" Found: C 56. rlc% %5 %é 1&ra§/sure to below 16: mL ahd EXAVPLE

16 15 N rebStErlbhizehanty | QA nbd - gireaiel4A{ (3ythtbkephbny1)-
sul f onam de amino]quinfzéﬂﬁu'f-oylj)éczyfm&é‘lliﬁ3{!\8[ °§8Q5'99¥' .
light orange solid, mp 296.5-298.5°C.
Calculated for C;4H;4ClN40-0.08 CH30H-0.25 H,0:
: C, 61.82; H, 4.20; N, 116.89%.
20 Found: C, 61.92, H, 4.23; N, 116.72%.
n NMR [(CD3),S0]: & 10.61 (brs, 1H, NH), 9.80 (s, 1H,
NH), 8.62 (s, 1H, H2), 8.50 (4, J = 9.0 Hz, H5), 8.25
(4, J = 2.0 Hz, 1H, H8), 8.13 (t, J = 2.0 Hz, 1H, H2'),
| 7.87-7.78 (m, 2H, H6 & H6'), 7.42 (t, J = 8.2 Hz, 1H,
25 H5'), 7.16 (dd, J = 2,2, 7.9 Hz, 1H, H4'), 6.51 (dd,
J = 10.0, 17.1 Hz, 1H, CH=CH,), 6.35 (dd, J = 1.8,
17.1 Hz, 1H, CH=CH,), 5.86 (dd, J = 1.8, 10.1 Hz, 1H,

CH=C52).
Mass Spectrum (CI) 327 (32, 37cimu*), 326 (25, 37ciM*,
30 - 13¢ 35cimm*), 325 (100, 35cimm*), 322 (22, 35cimu*).

EXAMPLE 15

35 - To a stirred solution of 7-amino-4-[(3-bromo-
phenyl)amino}quinazoline (J Med Chem, 1995;38:3482)



anino]quinazoline (J Med Chem 1995; 38: 3482) (500 ng, 1.59 mol ),
triethyl QSHL 3N) (0.60 nL) and di net hyl am ne pyrldlneﬂ;DNAP)
(catal yti P tetrahydrofuran (THF) (30 nlL) was r 2k

chl or oet hanesul fonyl chloride (1.6 nmol eq., 2.54 mol,

97/ 38983 - -72- PCTWU897/05778

-73- 265 [err]L) at 25[err]C for 1 hour, stirred under Nerr].

The (NSAC rigQN 01128 Winfo MYASL o8l ik e § 10 &m&pr@ésda&!@é@q err] and
extracted with EtOA . The c naﬂgfd organ C exﬁrg wer e washed
~with brine, g8 éﬁﬁfg {Qﬁﬁﬂﬁﬁ?ﬁﬂ%ﬂ under reduced
pressure, apd'opyl) -3- aﬂhydrunﬂg:dmtmaarhgdtochlqﬂdel (EDCD- NC1 N '

VeOH Crl et 1 |l et PP o 4 1D SLYBLA DLEELI O LL OBt

CH[err]CI[err] hexa gav hen

qui na2ol i n- PYREREIRH r(mmgntazo %%CE HOL (23Qrmem gadder, np

ﬁge[r] C] dmgﬁm@(&gall(cﬂ%asm (200 mg)[ afét &l &&&&(Cﬁxﬁiéx})é efnh}éQ% 9(?00 "
err r S \

H2), 8.47 ¢d9aYs Stirzj 05:?? ‘*ﬁ%"‘ HY3s r%“%‘ieétﬁn er 1‘;&‘#“2 ),

(br ‘add the 8‘e&.ﬂdue B4 1utedl Jwith Faturated I%HC%Z,; lH 15 H- 8),

7.40 (dd, J.z 6 = 8.0 Hz,

1H, H(s ?x§%a brlél{id""}ﬁth aé%#?té ?EtgAgﬁiﬂ t%e’é dd )= 16.4

Hz, 30= 9 ocpmbingd orgamc SHtEaqEHIG %S rdyied Py Anlydraws 4 Hz, 1H,

CH[ er r] CHSOahkb),, Gohentrated (Uhdek Ténfeddl phddsuad aird CHSCI er r] ). 20

A ﬁa%@%%r%hgié{#n? LG ILE it g adgaut res
EXAVPLE 17 HM8OH/CHpyCL4/ETORCO -2 pﬂﬁeﬂrﬁﬂ’arﬂmd‘}ewmzﬁﬁw ] pr opanani de

To a sol uti @oofo?san Rey @15@3 yl amlno]_qumazollne (163
52 nnDI at 25[ err] C was
addeg5 dr opwR¥&" ﬁF&ﬁP\én}rY” 2"“2%9'173&‘ JEP’T%? 4% ell ow

solid fornegale browdl s¥16Q, misftﬂmzth me:tatwe)scﬂsst/w@ol I ected by
Buchner filgration and washed W&@& her hen dri ed. Recrystallized

fromwet et PR diFEBdeFne oﬁhcﬂ' QQWEﬂn yeIIow
soli-d (81 n9,.788%s, 1H, NH), 8.61 (s, 1H, H—2), 8.48 (d

= 9.2 Hz, 1H, H-5), 8.26 (m, 2H, H-2', 8), 7.92 (.m,
20 ‘2H, H-6', 6), 7.36 (t, J = 8.0 Hz, 1H, H-5'), 7.30
(br 4, J = 8.3 Hz, 1H, H-4'), 5.92 (s, 1H,
. CHy;C(CH3)CO}, 5.63 (s, 1H, CH,C(CH;)}CO), 2.00 (s, 3H,
CH,C (CH5)CO) . .
Analysis calculated for C,gH;gBrN,O requires:
25 C, 56.4; H, 4.0; N, 14.6%.
~ Found: C, 56.1; H, 4.0; N, 14.1%.

30 sul fonamide
A solution of 7-amino-4-[{3-bromophenyl)-.
aminolquinazoline (J Med Chem, 1995;38:3482) (500 mg,
1.59 mmol), triethylamine (Et3N) (0.60 mL) and
dimethylamine pyridine (DMAP) (catalytic) in
35 tetrahydrofuran (THF) (30 mL) was reacted with
chloroethanesulfonyl chloride (1.6 mol eqg., 2.54 mmol,



np 282-283[err]C. 35 [err]HNMR [(CD[err])[err]SQ: [err] 11.4 (brs,

[err]H NH) woo730es, 1H, NH), 8.90 (s, 1H, H8), 8.64 fcushrmsHsO
Hz, 1H H6), WO 97/ 38983 :

PCT/ US97/ 05778 - | -74- 8.42 (s,
1H, H2), 8.06 (s 1H H2! ) 7 80(dd J -932 1.9 Hz, 1H, H5), 7.74

(d, J =78 H ) ol 8.0 Hz, 1H, H6'), 7.45 (t. J

= 8.0 Hz, 1H, 265 . 25 g f9r( & hﬁ“r'7 %“—We@zwmé-\[ HNzi) The13 (t, 5

\[] = ]785M|:||[Z B;teéli[:ﬁzbh] hixture wa¥asH 1gtenl el /ﬁ%(ﬁﬁrab?g@[ﬁ &M—l[ .

err] Br MVH-err err er err

Cal cul at ed for err Eerr]tﬁ[ EtOfaE hgew[(fec%ﬁ:?nqu atirc [SHEladig!

49.64; H 4.02were washbesg with brﬂm’lddrl@d L1ovens; armY&dlﬂs N, SO, , 57%

EXAMPLE 68  concéhbfakéed- GBB@WE'&%)@Q@'B:‘HE sl ”aﬁ-ﬁﬁ i n-6-yl]acryl am de
Y

1- 3-di net hyl am _no thyl car. bodr i m de 15 drochl oride (1902
my, 1 mol) weSt 55%82493538’3‘951 5& ica geljeluting with

6- amI no- 4[(3 E:Méonbohiclb)'ntrfnc] qgl 4dzGl0ne dridftallization fom rrm): g :
acrylic aci 5 e 5 mo in
THF/ DVF (4: 1, %ﬁ%@ni efofll? éa% ety &a‘g bﬁWB&&%‘Y% FEnSter 20
m nut es t he re‘aéit-ﬁl%ﬁoll@n- -YHY?GV&%W (80 2®],erk30 fazr &3 hours,
and t hexo cré’&Hr'%Qwaéi'S) Wt le@@zd@d&bos@%d @étcr acted with EtOAc .

2 10 nL treat t |
éryd)r(ochl orr)c a !:, %3%%?1?_1 ?ﬁﬁﬁrfgﬁé °% 99.Y 7r§r é&'prl’(ﬁat §%§¥”gol | ect ed
by Buchner fi IQr&Qr bsr, lHnsHH)ZSS 39 Wist,h 1wat &-2010 8vlap7, (&,her (2 x 10 ni),
and air dried % g NH[_gzl%(g QI]_I q&%o%en%ﬁ) agg r}q])qur.p%oéhn 6- yI]

acryl am de hydr och orr é
223-227[err] C.9 ara% d Hoﬁ ¢[er7r]4ﬁ[éﬂr]g1rﬁ[3rrl] @zHcrlHJ. 5 H[err]O-

30 15 H—Q 527590 taas. 61=Ng . p4843%7 = 2.2 HEOUEL@: H-6)
ﬁH;W 1T 0%4(57&%' J = 8. &MNR%{‘ aEér]))[cjrr]osczh{ erJr %1 %(brsf 1H1
H2) , 8.H2hd, 6392 ¢dd, J.6 41Hz . HY) = 9 99H(zd 1H,
CH,CHSO), 6.28 (d, J = 16.4 Hz, 1H, CH,CHSO;), 6.15
(d, J = 9.9 Hz, 1H, CH,CHSO,).
20 . Analysis calculated for CjgH;3BrN,0,S requires:
C, 47.4; H, 3.2%.
Found: C, 47.3; H, 3.5%.

. EXAMPLE 17 _
25 N-[4- (3-Bromo-phenylamino)-quinazolin-7-v
| To a solution of 7-amino-4-[(3-bromophenyl)amino]-

Quinazoline (163 mg, 0.52 mmol) in dry THF (3 mL)
stirred under N, at 25°C was added dropwise propionyl
chloride (0.05 mL, 0.58 mmol). A yellow solid formed

30 at once. After 1 hour the solid was collected by
Buchner filtration and washed with ether then dried.
Recrystallized from wet methanol afforded the desired

- product as bright yellow solid (81 mg, 38%),

mp 282-283°C. |

35 ln NMR [(CD3),S0]1: & 11.4 (brs, 1H, NH), 10.76(s, 1H,

'~ NH), 8.90 (s, 1H, H8), 8.64 (d, J = 9.0 Hz, 1H, H6),



35 = 9.0 Hz, 1H H8), 7.88 (t, J = 2.0 Hz, 1H H2'), 7.68 (dd,

H He'), 7.51 (t, WD 97/ 38983 .
PCT/ US97/ é‘é‘g’ﬁg&”} -75-  PCTIUSIZOS278 0 Hz,
1H H5 '), 7.37 (dd, J = 8.1, 1.2 He, H4'), 6.63 (dd, J = 10. 3,
17.1 Hz, 1H, CHeCH err]), 6.37 1.;1% J=1.6 17.1 Hz, 1iH, ,
CH:CH[err]) 5.87 (dd, J = 1.7, , 1H, CH:CH[err]) 5 Mass

~Spectrum Cruemz:atsjonuzaimvn 6ChE: (s321H(8H2 vy, 7.809d O MIg ), 325
(37,. [err]q_l\g—i[ rr]%% é? 2?7 EXAMPLE
19 l? t P bhehy? $akfnotgfi AaBoHrn- &Hyl H4cAyl dmdde 10

| sobut yl chlhiof@r#raseO(Hﬁ 33Hg,H6'15 Mols (as J = 8.0adged 16f opwi se over

20 0 0.15 | d
trlg‘tgfifn Rk i Ml o T 'stlrredmu)ndgp

nitrogen at v 5(??%”?1@) GHe) slurry was strrred at that ‘tenperature for
15 30 niMHE£ss é@drﬁxhemﬁcﬁm n@?ﬂ[(i’oﬁm B%Piﬂﬁﬂy' )§9§n?g%. o

qui nazol i ne ‘ﬁgﬂzﬂk ,}](;7 %rﬁm) n (80 addéd dropW| se
over 45 m nut 'te3r ¢ her . 4 hours further m xed anhydri de

(from acryl iGalmikhated for (G, -y s, BEO e )0 . jzﬂioutyl chl orof ormate (6.80
0

g,. 20 50 Mol ) @ndggréget hyl a (0. O mol) in THF (100
n) at O[err O was @adde% ?‘ﬁ oryne Enﬁ?r N % further 15
mi nuttds, qungdt i dr M%t48 e Bas s?lfr%d 13- 57%. - 25[err] C for 30

m nut es, and then poured onto ice-water - (1 L). Ether (200 nL) was
added and t he phases were 25 W&d The aqueous phase was
extracted with Et OAc ' (500 i e conbl ned organl c phases wer e
washed At 3w piemn piC A% € elis [
solution was sti r]r.gidl,ﬁgt -[Jzt nut es S
filtered, a r%l é’s‘; é) ) was added ﬁa?icaﬁ‘)dua%‘g%e was stripped
to d ?ness qfé@d’ % h 02’mg, &lﬂpﬂlbfwésf?%@%dsFPl%as‘éhliﬁhﬁtlography
col um (700 af) 6-amino-4{ {B+alglowdpheanyl pani b thh iasel dase(136%4g, L, 35% 8
L, 4Q%cA 1)L LY S p r roprlate
nimo1) %Ml@ch ('ﬂ J{@ e‘g5 &H&%{]&nd %ﬁzﬁ%q

fractions and the residué was suspende refl uxed
for 5 m nut é€%n&d%Hord Pk} in THF/DMF (4:1, 2.5 mL), stirred

under nltrogen -at 0°C. After 20 minutes the reaction
20 mixture was stirred at 25°C for 3 hours, and then -
poured onto water (12.5 mL), and extracted with EtOac
(2 x 10 mL). The combined extracts were treated with
dilute hydrochloric acid (0.5 M, 10 mL), and the
precipitate was collected by Buchner filtration, rinsed
25 with water (10 mL), ether {2 x 10 mL), and air dried to
give N-[4-[(3-chlorophenyl)amino}quinazolin-6-y1]
acrylamide hydrochloride (93 mg, 48%) as a dull yellow.
solid, mp 223-227°C.
Calculated for C;gH;3CIN,O-HCl-1.5 H,0:
30 - C,52.59; H, 4. 41-N 14.43%.
Found: C, 52. 43, H, 4.37; N, 14.27%.
lH NMR[(CD3),S01: & 11.46 (brs, 1H, NH), 11.05 (s, 1H,
NH), 9.13 (4, J = 2.0 Hz, 1H, H5), 8.90 (s, 1H, H2),
8.12 (ad, J = 2.0, 9.0 Hz, 1H, H7), 7.99 (4,
35 J = 9.0 Hz, 1H, H8), 7.88 (t, J = 2.0 Hz, 1H, H2'),
7.68 (dd, 0 = 6.1, 1.0 Hz, 1H, H6'), 7.51 (t,




60[err]C for 20 m nutes, then collected by Buchner WO 97/ 38983

PCT/ US97/ 05&@ . - 76- PCT/US9bSTAs | ON,
rinsed with OAC (3x 25 nL), and dried in + a vacuum oven at
75[err]C for 16 hours, to give N[4-((3-

met hyl - phenyl ) am no] qui nazol i n-6-yl ] acrytr@htde (11.38 g, 35% as a
light yellow solid, np 247- 8[err]C 5 Cal cul ated for o
Clerr]Herr] N&r+] . 0. Hzp{ 8H; | 85.'), 7.37 (dd, J = 8.4y ¢h:2 Hlz5 Hb, N,

%?C%?Z?r])[e” Eo]upd[err]ﬂ(l@gaBgJH.: aoll%,, N7 48. n%%?m cn-criﬁi]é-lij
I's
8.75 (d, ]‘ I 3Hl-Pp) L 15% P?H%HZ)' |£')‘H) Kagy hd 1, NH)

H)z, 1H26H710 7H27 iH, CH=CE,}] = = 8.9 Hz, IH H8), 7.64-7.60 (m 2H H6' '
: 1 6.94 (d,
Y. 1 Lo sbdbeenf &*eé‘%l Jﬂ&‘ﬂ@ﬁ&s‘dﬁ B2 et
(dd, J = 1o1MHE) 9 B25 1|3|‘l cﬁ:@ﬂ%& 1) 135 440, (dd, J = 1.9, 10 1
|H, CH=CH err]) 2.34 (s, 3H M). Mass Spectrum (Cl) 305 (100,
rr]), 304 (49, Merr]). EXAMPLE 20
5(3 Trifl uororret hyl) phenyl)anmi ﬁWEf‘ﬁ‘a}gl in- 20 6-yl] acryl am de
i

et hyI aNt g et Rvd pivenvAntemiinodgininazol in-46 ¢ bl xyw 1 ated

9.-2
& H2'
J
6.

34

was added i fron .
1 mojy ves addedziBeley) ohicsski (2035 g, 0.15 mol) was

> _
0.5 ol ) acryFﬁ@eécfiaoE’Ulse °("?§ %ﬁ} “E'rﬁ‘t'rﬁﬁ)l“)° °Cp113}‘l}n'azo IEZ?&%“G@“CZ 5
mmol ) in acIHF/(DNF8Q4g1,. 2..3.5nol )stanad ek iettheyrlamine gE30 al9 Og;

AL T 10, DU 62 3hEpi§7S oMl GulFS g e muerdgbpiid C 1] L
m.) was added, 08@d aﬁ‘her slorry wes @btduieed tate @?@tlm@‘vw%ecﬁﬂmect ed by
Eﬁghgf[ﬁ (2 Xabllr?gxaﬁ:b%n ahie t:h%ﬂa%%ﬂ%ﬁsi4pﬁﬁd?dﬂﬁﬂmﬁﬁlfﬁnm6]-
overni ght to gfYEnREP 1P€3 ((Zt Oﬁgj mOJ\_/en aDrZES[(eéd]r&) was
phenyl )am no] qaddedio Airoprisie] ame;d atﬁ dmlmytces)chlltfmate a further

4 hours, further mixed anhydride (from acrylic acid

{(3.61 g, 50 mmol), isobutyl chloroformate (6.80 g,

20 50 mmol) and triethylamine (10.1 g, 100 mmol) in THF
(100 mL) at 0°C) was added in one portion. After a
further 15 minutes, the reaction mixture was stirred at

' 259C for 30 minutes, and then poured onto ice-water
(1 L). Ether (200 mL) was added and the phases were
25 separated. The agqueous phase was extracted with EtOAc
(500 mL), and . the combined organic phases were washed
with water (500 mL), and saturated brine (250 mL). The
solution was stirred with anhydrous MgSO4 for
2 minutes, filtered, and silica gel (150 g} was added.
30 The mxxture was stripped to dryness, and used as the
origin of a flash silica chromatography column (700 g).
eluting with acetone/dichloromethane (25% 4 L, '35% 8 L,
40% 4 L). The solvent was stripped from the
_ appropriate fractions and the residue was suspended in
35 EtOAc {200 mL) refluxed for 5 minutes and sonicated at
| 60°C for 20 minutes, then collected by Buchner



WD 97/ 38983
-77-

PCT/ US97/ 05778

(87 ng, 45% as a light greenish solid, np 195-199]

err]C

Cal cul at eWOdm3898%rr|H err]F[err]NJerr]OHO . 0.5 H err] O  PCT/US97/05778 C,
53.54; H, 3.74;N, 13.88% Found: C, 53.70; H 3.72; N, 13.73% 5
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1H, NH), 917(d J:20Hz H5), 8.927%s,  1H, H2), 8.12 (s, 1H,
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N-r4- [g 3- Br ar@pieTateanese] €{gEgzNgon0r phal,oro) pror oxy] _
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was added to a S UFFOn of =3¢ aﬁrBho N opan-1-ol (22.0 nmmol, 3.20
20 i er‘IHEd(GOCrrLWuBrBIerHNZS 19heN;, ed8l.07&g suspensi on was
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of 4-[(3- bronDphenchgb f@g oro 6- nf?ég hﬁ ﬁH) ?nggoﬁPﬁg' J Med
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J = 2555HzmaH)y HR)THB-580 (M) lHader Nerr].

The @ uti omHaBS '2589 rdahe.m hAeated eot2rakl uxnf 08734 houns (kgf ore being

di |l uted

organi c extracts were“tirietl ov
‘concent r at ed{dhdefq redbicédipr edgure?ahdHehr 3Hat B§r dphed94 (4,

§1 Yot eiHangsgxtr,a hed . %t R@[Et?éTSaEhePfﬁgbl)r’\eq

f an ydrous
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on al unm na

el uting withy B GAcs hﬁgangn( 1H11) )EOG'VBQH/(déO J = ¢bl.errhel bekkl / EOAC

(2:3:5) to
7-[ (3-norph

yel | &% powdefdd npd (DY, 216: 22BEer LHC. CH=CH,) ReBd] lisNVBH, Me).

%w&:pitm r%ggfgg Nnf trog1 gnaiél ?ngz(luﬂ") GH’caz)' 56§% as a

(DL 1) giqdpahechl (88) Goboobll, by 9588 o Wy L, )
7.88 (dt, J[err] = 7.8 Hz, J[err] = 1.4 FE 1H, H6), 7.49 (s, ‘1H
aromatic), 7.38 (t, J = 8.0 Hz, 1HEXAMPLE 20
| -[14- = ifl ometh hen ino inazolin-
20 —vllacr |
1-(3-dimethylaminopropyl) -3-ethylcarbodiimide
hydrochloride (212 mg, 1.1 mmol) was added to a
solution of 6~amino-4[(3-(trifluoromethyl)phenyl)-
amino]lquinazoline (153 mg, 0.5 mmol) acrylic acid
25 (73 mg, 1.0 mmol) and pyridine (206 mg, 2.5 mmol) in
THF/DMF (4:1, 2.5 mL), stirred under nitrogen at 0°C.
After 15 minutes the reaction mixture was stirred at
25°C for 1 hour, and then recooled to 0°C. Dilute
hydrochloric acid (0.5 M, 10 mL) was added, and after
30 15 minutes the precipitate was collected by Buchner

filtration. The residue was rinsed with water (5 mL).

and ether (2 x 5 mL) and dried in a vacuum oven at 75°C

overnight to give N-[4-[(3-(trifluoromethyl)

phenyl)amino]quinazolin-6-yljacrylamide hydrochloride
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- 78- : by 7.34 (dt, J[err] = 8.1 Hz, J[err] =
4.35 (t, J !lg‘?’g’%? oH, CHerr]CHerr]CH err]O, 3.58 (t %mwﬁ"’#’g

Hz, 4H, norpholino nethylene), 2.45 (t, J =7.0 Hz, 2H, -
NCH err]CH err]CH err]), 2.37 (br s, 4'H -mprpholino 5 nmet hyl ene), 1.94
(quintet, J = 6.6 Hz, 2H, CHerr]CHerr]CHerr]). [err]C NMR [err]

157. 76, 157. 26{815@97645%53a§1a 14@h32 greenish ZB%H.J% 8 AL 954~ 1 992 38,

124.26, 121.70 120..7 10110 67.87, 66.13 (x2),
54. 42, 53.28 C?%g&]';g{w %gg §68H}§F3N46A%gﬁ' S| s ca ?%ul ated for

C[err]H[err]Br N[ err] 04€0. 78 . ﬁlflérl'l]:03r€q|uiNr-e§-3 88%. C, 50.3; H,
4°7, N, 14.0%Pound: €9upd.76; ; 4137383 8%
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cool ed, basifi %do‘by('ilheaat':ldﬁt- PoHzef 13y H6' aoﬂc@ﬁt gbed RHY -AndZ.i 11br ed

through a pad m8)cerite. (t, = The eml,i g, pad -vyas-;vve;sgh @vmth EtO—| bef ore

the filjrate en aedu er ed ress d wth
i extractedg\ﬁﬁ? h‘l%' #éd ﬂ‘r%ei e

wat er, ‘and he C 'S were
dried over anhg®rSHis) Nafed 8] S@ferd] = deﬁceﬂﬁr.atm 23H, CHEFmaQr) rédtsaed

pressure, and or@tggj_a@hegoom Hz, 1H G@gd alumna eluting with
2:98) to |ve
g}gﬁ{LLCL[FEQ] ELOA F%m fer) 353n¢#§? W) &34 th003.9
[ (3-nor phol i no)propyl oxy] qui nazoline (1.08 g, 77% as a pal e brown
powder ,q ( Et CAc/ hexane) 30 158- ]ﬁ [err] H NVR
[(CD[err"in)D[err 400 VHz) : [err] % 1H NH) , (s, 1H,
aromatic), 8. (3 =Byomophe nip 38 pheds ~ ¥l 0.8,
1.8 Hz, I H, I-I-Mgn_{mgwronatrc) 730(t J: 1 Hz, 1H,
1H,

8.
l:r gm)at i Z) ,215( ggd( s é%?f-“ﬁ_‘[\%};a}) ’(22 gorﬂtnf)% . SéHQ)Hyaszﬁddegg 6%

.solutzon of —morphol;nopropan—l -ol (22.0 mmol, 3.20 g)
20 in THF (60 mL) under N,. The resulting suspension was
stirred at 20°C for 2 hours and then cannulated into a
solution of 4-[(3-bromophenyl)amino}-7-fluoro-6-nitro-
quinazoline, J Med Chem, 1996(39):918) (2.0 g,
5.51 mmol) in THF (50 mL) under N,. The solution was
25 then heated at reflux for 24 hours before being diluted
'~ with water and extracted with EtOAc. The combined '
‘organic extracts were dried over anhydrous Na,S0,,
concentrated under reduced pressure and chromatographed
on alumina eluting with EtOAc/hexane (1:1) to MeOH/
30 CH,Cl,/EtOAc (2:3:5) to give 4-[{(3-bromophenyl)amino]-
. 7-[{3-moxrpholino}propyloxy] -6-nitroquinazoline (1.75 g,
65%) as a yellow powder, mp (MeOH) 216-220°C.
lH NMR [(CD3),S0}: & 10.12 (s, 1H, NH), 9.24 (s, 1H,
aromatic), 8.69 (s, 1H, aromatic), 8.19 (t, J = 1.8 Hz,
35 1H, H-2'), 7.88 (dt, J4 = 7.8 Hz, J, = 1.4 Hz, 1H,
H-6'), 7.49 (s, 1lH, aromatic), 7.38 (t, J = 8.0 Hz, 1H,
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-79- rr]CH[err]CH[err]O) 3.59 (t, J 4.6 Hz, 4H norpholino
nmet hyl ene) 57,%53(9 J = 7.3 Hz, 2H, NCI—I[err]CI—I[err]CI—I[err]"f:T"?9

(br s, 4H, m)rphollno rrethyl ene),_ 1.99 (quintet, J = 6.7 Hz, 2H,
CI-l[err]CI—l[err]Cl—l[err]). 5 [err]C NWR. [err] 154. 88, 151.94, 150. 19,
144.84, 141.94, 138.50, 130.16, 124.66, 123.02, 121.09, 119. 65,
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The re 15 iyt es and 't hen al | oned
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20 sol vehiOwhy, r 2ABvEE ., uBTeB7,ed6cad dx2dsusd,. 42nds3hes (x2), resulting
resi due was glglyped with saturated NaHC err] and repeat edl y
extract ed with Et OAc. The conbi ned organic " extracts were washed with
bri neO dri ePRAEYShfhGalcudated fornghaHopBENgPAT 0. dAdHgOnsemuizesd under
reduced pressure. 25¢, 5oCtaromat agrapRy oa.ogade 111 alumna eluting with

STt (8 B R S

qui nazol i n-6-yl ] a%¥?$hh¥d\!aébgg gN 59% tasnadc-s@amled H,O)pdumber ,

(Et OAc/ Et[ergs&ﬁéuexam)mﬂazﬁz 1626353 ) wasl aaalaa '§! ?{sr ]r)ﬁ[ rlSO)
[err] §9 78 r % I—Q)l g % aromatic),
8. 56 3, 3 WEiRg) solution 1§ Ftab9ve §1§rﬂsu1§H=° . 7.88 (br d,

J=28.2 HZ '(1.50 g} 1B. 9961!!1)1917 3 (:‘-‘thHJH—08(2 iz, sOHmLHH thtalrﬁﬁg( Zd | H,
ti 1, , 5 J =
i‘;oga '18)2 I%.‘?Jc{iﬁﬁ Qt:. %66. (g 33"'?' Aa The ré‘sﬁgl}:’lﬁ 6u5fegxséz% n

CH er r } CHOOWas; heated, as reiéuf with vigorowp gyizgdsg for
PCT/ US97/ 05728 minutes then cooled, basified by the addition of

20 concentrated NH3 and filtered through a pad of celite.
The celite pad was washed with EtOH before the filtrate.
was concentrated under reduced piessure, diluted with
water, and extracted with EtOAc. The combined organic
extracts were dried over anhydrous Na,SO,, concentrated

25 under reduced pressure, and chromatographed on
Grade III alumina eluting with CH,Cl,/EtOAc (1:1) to
MeOH/EtOAc (2:98) to give 6-amino-4-[(3-bromophenyl)-
amino]-7- [(3-morpholino)propyloxy]quinazoline (1.08 g.
77%) as a pale brown powder; mp (EtOAc/hexane)

30 158-160°C.
v R [(CD3)ZSO]. (400 MHz): & 9.37 (s, 1H, NH), 8.40
(s, 1H, aromatic), 8.24 (t, = 1.9 Hz, 1H, H-2'), 7.86

(d@d, J = 8.2, 0.8, 1.8 Hz, 1H, H-6'), 7.42 (s, 1H,

aromatic), 7.30 (t, J = 8.1 Hz, 1H, H-5'), 7.21 (ddd,
35 J =8.2, 1.0, 1.9 Hz, 1H, H-4'), 7.09 (s, 1H, .

aromatic), 5.36 (s, 2H, NHp), 4.20 (t, J = 6.2 Hz, 2H,




- 80- 1.9 Hz, 1H, CHerr]CHCO, 4.27 (t, J = 6.3 Hz, 2H,

CH err] CH ewbrobghissrr]), 3.58 (t, J = 4.6 Hz, 4H, norphol i nfcrrusernsyrs
met hyl ene), 2.48 (t, J = 7.1 Hz, 2H, NCHerr]CHerr]CHerr]), 2.38

(br s, 4H, norpholino nmethylene), 1.99 (quintet, 5 J = 6.7 Hz, 2H,

CHerr]CHerr]CHerr]). ~ [err]C NMR9- [err] 163.49, 156.68, 154. 96,

153. 92, 149.19, 141.20, 131.58, 130.19, 127.16, 126.95, 125.52,

123. 97, CH3CH,G0H,01203532 116. B, K& 8r. ¥I. 1®@rmeoebino 66. 14

8@) ]i? 54] Bﬁét?: 1]%%)), %553)1 (0o = Aﬁaims 28! Qe e, dR)) 2C3955 3
err err err err err |res ;

H 5.2, N, 13! g& e ‘49 ‘cL,‘ 01192 16quiptet,

EXAVPLE 22 155 = 6N mz[,(zﬂvemgglqnm@o).am noI] 7-1r3-(4- m)rphol i no) -

pr ot oxytqui naz®hi R:.8- VI Isag eyl d
7-fl uor'lcj) 6- nltrgqg?dgazo orﬁfe5¥l 38, %'S(J”Z 40 150111 S]%S%‘Ie%}f (r)\fﬁga?‘l“SOCl[err]
(25 mL) contak3Br§0., 130.18,dA3ds &5, Dl@f’-v% rlF) 10&d ¥XR .65 holk G- 42t il it

became 20  10bear., 1Dloe8axC&®s 4S0CHerTd Mas tfw-ﬁef@ﬁ%é nmfﬁpuo and
dry benzene V\gs ﬂded to the residue and then distill

reduced pressfire=to renove all traces of SOCl[err] ©ogivi ng crude
4-chl or o- 7- f | Aoady6isi cerdquilazed ifioe, CyqHy,Brikiogh MES @i, 05 dleddes dry

CH errjglferr] (50 mip a dd 0 225 irred sol ution of
mt ol u%gl ne in |sopr o)é:ang'fa -3 ﬁd B |3-PNC]—|)1§££ The reaction m xture

was stirred afound: Cz0B4r. |5]:CHf-or5 -30 M:nd{%@%and then hexane (200 mL) was
added to preei pi baierede spledti®n IF W Hpbvidld-anito-

precipitate fi ed wi ,t exa and t.hen 30, di ssolved in
MeOH H20 (4: 18 EB%E)‘%% (ﬁaégnﬂ’ g LSRN ¢ FYL1is Acid 48 JN was
then added to6tHhé mmbdti 449 uL), anhd [Edndt (b}qmtser 2(.A0nLidlix tOMEr eci pi t at e
the prpsiuct (20 mmsuhaerf Ngewaésaddydﬂl-%&dﬁ@%hfﬂ'-taﬁh%pmd-Wth

t d dried
e tor oo 4 S bR ar e S e B i a il i Timatiaicl) (3 mol, v
97/ 38983 3.27 mmol, 627 mg). The reaction waBCHLYSIEDREHoC

for 15 minuteé and then allowed to warm to room

. temperature and stirred for a further 2 hours. The

20 solvent was removed under reduced pressure, and the
resulting residue was diluted with saturated NaHCO; and
repeatedly extracted with EtOAc. The combined organic
extracts were washed with brine, dried over anhydrdus
Na,;S0,; and concentrated under reduced pressure.

25 Chromatography on Grade III alumina eluting with
EtOAc/hexane (9:1) to MeOH/EtOAc (2:98), N-[4-[(3-
bromophenyl)amino] -7-[ (3-morpholino)propyloxy] - '
quinazolin~6-yllacrylamide (329 mg, 59%) as a cream
powder, mp (EtOAc/Et,0/hexane) 170-172°C.

30 ly NMR [(CD3),S0}: & 9.78 (s, 1H, CONH), 9.62 (s, 1H,
NH), 8.89 (s, 1H, aromatic), 8.56 (s, 1H, aromatic),
8.18 (t, J =1.9 Hz, ‘1H, H-2'), 7.88 (br d, J = 8.2 Hz,
1H, H-6'), 7.34 (t, J = 8.1 Hz, 1H, H-5'), 7.30 (s, 1H,
aromatic), 7.27 (ddad, J = 7.9, 1.4, 0.8 Hz, 1H, H-4'),

35 6.72 (dd, J = 17.0, 10.2 Hz, 1H, CH,CHCO), 6.33 (dd,

- ~J = 17.0, 1.9 Hz, 1H, CH,CHCO), 5.83 (dd, J = 10.2,




- 81- (3. 01 g, 88% as a yellow powder, mp (CH err]Cl[err]/hexane)

191-192[ err [err]HNWMR [(CD[err])[err] SO [err 10 38 , 1H,

NH), 9.62% cf’m""“3 J =8.1H, 1H HD5), 8.67 (s, 1H, ’Q?éb"‘(d 5
J=12.6 Hz, 1H H8), 7.63 (br d, J = 8.2 Hz, 1H, , 7.60 (br
s, 1H, H2), 7.31 (t. J = 7.8 H, H5'), 7.03(brd J=17.5

Hz, 1H, H4'), 2.35 (s, 3H : A}-(ag[.err]) Anal ysi s cal cul ated.

for C[err]H[lers']rFé\l[emJ %%%éﬁcéf:quuﬁ héo J =,6-3 Bz, 2f, 60.4 H 3.7, N
18. 8% Found To a solution

of 3- mor pholGHaSE2SRaR ). 3 -58 (£, J(8 40 nﬂfn 411- 2ogphpdinprE (40 ni) under
N2 was addedtethylene)s,odZumWEEa|J(&1781nlmI. 2R, 2RcE cn;bn yesal.Bgng 15

suspensi on V@5t sstl r n%r%}%f{r%%qnégwfeggws agg t( J.ntet:, cannul at ed

into a solution df 7-Fluo

phenyld) am nol 6-6ni% HRyui dFhz FHIELTHYD. g, 2.35 Mol ) ‘in THF (30 nl)
under N2. Tﬁ@dmmrs PET e e1 98068, 154,980 K& §§0V§4ﬁei§ followed to
give after g

OLtrs S or ST P annfy 44158, b Ebh ld Shocisareran
(3:7:10) 4- [1(21 mth;nlaﬂm,l ):16.78, 108.80, 107.28, 66.96, 66.14 .

am no] -7-[( rp | 0 t qU|nazoI|ne (0.87 g, 88@@
as a yeIIovvf?)(B':r(?[3 |§¥ ﬂlv F%% é%%eﬁr h%gane) 169-170[err] C. 25
[err 4 NVR [A(r@p@'r:ﬁ )qcﬂrqt} £@¥ r§24H RXN503 104 5 mﬁo ‘Degeires:lH,
aromatic), 8.62 (s, C'LH55LF33;W&4J 03.27.94 {brag, 8.1 Hz, 1H
H6), 7. 62 45 1H, aronatlc) 7. 29 (t, J =
7.8 He, “‘l(gr ‘39 éﬁ'gé%'23 n/ (br° (SNG LB23% 1 1H H4), 4.34 (1, J =
6.1 Hz, 2H, 30 CH[err]CH[err]CH[err]C» 3. 58 (t, J = 4.6 Hz, 4H,

mor phol i no nethylene) 2. 46E&§MPLE'2E-O Hz, 2H, NCHZCHZCHZ) 2. 38
(br 4H, norphol i_ng. hy| Ar 1.94
(qui et , J1E-g-lp== &Fysi s

alculated jex 30y e pys s I '~es: C, 62.4;
57/28883N 16. 5% suspenJ%BH“Ef 5;ffg5£% &LnfEQO?ﬁg?%ggif%§778 WO
-82- (2.40 g, 11.48 mmol) in neat SOCl; (25 mL) containing
2 drops of DMF was refluxed for 3 hours until it became
20 clear. The excess SOClzlwas,then removed in vacuo ‘and
dry benzene was added to the residue and then distilled
under reduced §ressure to remove all traces of SOCl,
giving crude 4-chloro-7-fluoro-6-nitroquinazoline,
which was dissolved in dry CH,;Cl, (50 mL) and added to
25 a stirred solution of m-toluidine in isopropanol
(i-PrOH) (30 mL). The reaction mixture was stirred at
20°C for 30 minutes and then hexane (200 mL) was added
to precipitate the product as the HCl salt. The
precipitate was filtered, washed with hexane, and then
30  dissolved in MeOH/H,0 (4:1, 150 mL) with gentle .
warming. Excess Et3;N was then added to the solution
followed by water (400 mL) to precipitate the product
as the free base which was then filtered, washed with
water and dried under reduced pressure to give
35 7-fluoro-4-[{3~-methylphenyl)-aminol}-6-nitroquinazoline



A solution of the above nitroquinazoline (0.71 g, 1. 68 mml ) in
MeOH Et OAc Wb oagédd L) was hydr ogenat ed (60 psi) oV elpdifuserhsfg 6
hours and t'hen filtered through celite. The filtrate was t
concentrated 5 - under reduced pressure to give .6-am no-4-[(3-nethyl-
phenyl ) am no] - 7- [ ( 3- nor phol i no) propyl ox38Xpi nazol i ne whi ch was used
Wi thout further characterjzation. To a stirred solution of this (0.7
g, 1.8 nmml), &34 i% 88%) agcardveblaw powdes.nwpl (CHzElpdhexaneland Et 3N
(excess, 10 19¥1p2adg.in DVF (20 nL) under Nerr] was added

1- (3-di met hyl auj -3- I di d hi d

(00 HCD) {3 At B 01Y (B PO58™ED 11, wanaS-8%0&edur e above

was foll owed td Fi8cl dHz erlH, H-5) ch8oA@t dg¢ apHy HR23,l i’icaoge(ld eluting with -

ﬁﬁ%irr](gl[err]]#a% 6%z, 1141 &)8;0 J)/bg]_;l/ %i{_,ear]g LergrblﬁtzOAcm(B 7:10), '
nme

phenyl )am noj -HT‘:[ '03- nbr&Mhol B0 pr by | BT ui Raddl (k. T = 7.86HA,] A&yl ani de

(175 my, 2.2%mu-3 )3 C7 808N Qewdel .o = 7.5 Re, (EaOARLE: 30 26357%L=,8r'3hC

[err]H NI\/R[( r)[err]S0], (400 MHz): [err] 9.60 (s, 1H,

exchangeabl e), (s, 1H N+, 8.86 (s, 1H H5), 8.48 - (s, 1H, H2)
7.62 (br d, JAnaax{sm ca_leulaﬁeq £0% 621 5Hq 1 FN, 0 rrequitest 2'), 7.26 (s,
1H, H8)p 7.25 (t, o7 I@I—g-;ll—h 92 (br d, J = 7.4 Hz, 1H,
H4'), 670(dd J=169 102'Hz U:TerrCHCO) 6.32 25 . {(dd, J =
16.9, 1.9 Hz, FoundeH &1 184S Hs. Bob ( -J:10.2, 1.9 Hz, 1H,

gHg grE] CHCO), 4.26 'I(d ,a sl Sortlzo £ 3-morpixo1i:]:bt|:r51:&ann]-6hﬂ[err] CH[ er7 r]10)HZ
t en t

2H, NCH err] Cﬁ[egrra]z errr%) % %’8@“ THE %Heﬁ,ﬂ}’ %6 éBoY'P% hﬂé‘?ﬁyl ene),

2.33 (s, 3H, Areata of11. SM(unzr?ega J 'Ehe Febrlting

CH[ er r BBH[ er r |sadRiridlon was st AN SAE Z@dCUESEes hSGrs and then:

e 15 T B TG 7 e 5 met 8

97/ 38983 phenyl)anuno] 6-n1troqu1nazollne (PCTOUS972055 7fimol) in
- 83- _ d N
) un er f?%m@gééég%n pﬁfc?%%%a2|no or 0 oxy]

[ (3-Met hyl phe am nQ
aui nazol i n- 6- 3‘}*"}2&5@ ‘tf'ewere f°11°wed$o"d? m%t%ft?{ochrﬁ%FWGaE Yg) was
added R0 a 5 on sddlidd @elofeli:tirigl-wii Y NEOMLACRZCTY/EPORPANS148L50)
(6.71 mol , Q)%d@()ﬂ/’bl-ir% (5305/1{EQA&1”£§9I71\¥0) JhF(3-methylphenyl)—
amino]-7- [(3—morpholzno)propyloxy] 6-nitroquinazoline
(0.87 g, 88%) as a yellow powder, mp (CH2C12/hexane)
169-170°cC.
25 ln NMR [(CD3),S01: & 10.00 (s, -1H, NH), 9.26 (s, 1H,
aromatic), 8.62 (s, 1H, aromatic), 7.64 (br 4,
= 8.1 Hz, 1H, H-6'}), 7.62 (br s, 1H, H-2'), 7.45 (s,
1H, aromatic), 7.29 (t, J = 7.8 Hz, 1H, H-5'), 6.99
{br 4, J = 7.5 Hz, 1H, H-4'), 4.34 (t, J = 6.1 Hz, 2H,
30 © CH,CH,CH,0), 3.58 (t, J = 4.6 Hz, 4H, morpholino
methylene}, 2.46 (t, J = 7.0 Bz, 2H, NCH,CH,CH,), 2.38
{br s, 4H, morpholino methylene), 2.35 (s, 3H, CH3Ar),
1.94 (quinte;, J = 6.6 Hz, 2H, CH,CH,CH,).
Analysis calculated for CyoHysN504 reguires:
35 C, 62.4; H, 6.0; N, 16.5%.
Found: C, 62.2; H, 6.1; N, 16.5%.



resul ting suspension was stirred at 20[err]C for 2 hours ~and then
cannul ated into a solution of 7-fluoro-4-[(3-

met hyl pherw0)93/38983] - 6- ni t r oqui nazoline (0.50 g, 10 1. 6 3PETUSY7/ASTTST HF
(20 nmL) under N2. The dark red sol.ution was then heated at refl ux
for 24 hours before being diluted with water and extracted with

Et CAc. The conbi ned organi c ext &8s were dried over anhydr ous

Na S t ed d
Chr ol ogr aphed o CIHSRETLITH | e (FTTVE RRET EY SRR L 88 (P171) 8y 0 1 onc
(2:3:5), to @i.68 sjo(d3- nist MeQHELDAc (2:1, 6Qrhb]wds hydrogenated :

[ 3 N-(4- et hylgpy e%r1%2'&>é9 ﬁf&’-ﬁylf)&(ﬁ’]s%&ffoand then g4 pagahi ne (0.67 g,
919% as a yeI I ow” powd [err hexane) 155-156[err]C 20

1H NVR [(CD[éht]O)‘lpélrﬁeéqte [ &he f_L’el'dea'&% wag thep conegntrated

fé ;4[ sr7 r]6;[ ahde)r, &ﬁi@gﬁﬁ;ﬁ td . pihré b6 - @lnldo—48[(13l=ﬁethy13 %Hs "
Y, 7. r s _

1H, H5'), 8‘&“@’8‘9 agiinpl=7% 7y [4‘:14z’“°‘(psh°fm°g$%°$¥h°3‘y ]‘Zué’iaf&iﬁ = 6.0 H,

2H, CHerr] CNB‘!E-ICIh] Glegseruded) w:zthSfurthér charagdtérizatien. To a

NCH[ err] CH ef i rs]o)lut%.o'é?o?f Z&Qrcén 8 1.8 moP?_'Peééfy'ﬂE

nmet hyl ene), S err , err 92
(quintet, J 2c4ds (qum r'%"f"{i{ e'nﬁ @%‘bf rgyd Et3N te’AﬁéF?m S
cal cubet ed f @r. oCiLar r:,]d\l[mm](ddarml].) negder €$; was added C, 63.3; H,

6.5 N 19. St{he(% di meﬁﬂ{il%(;qlm % c%?gf‘)-#-etgqﬁlc&b&gi&{%dﬁo A

sol uti on of above i in

MeOH Et QAc ( hydroshlanidens(BRGE diehht 63 mol, 5.3%0ommal) bv@3 9&.1 Cfor 5
hours and th%ef Iétta@{cﬁicd procedl¥OUsbove! was. fdlEohiédt €8t §ivasakben

%n(g:(;/ngrsgtsgdc romatography[ %jnu Csedl:f)éae Sgéj € f‘xrllga.r?gh rgg%%?%@'g?@g?%}QAG ade |11
-84- 15 (al:00i > MeOHATHAGEY SV BEGA¢ Et3OE: 16) 99Y- {4~ hi Jemethwino-
4-[(3-methyl ply l)%ml?wg.mfd\kﬂ&%:ﬁ%mmﬂféﬁﬂ&*&iqumazolm-

propyloxy]qU|na I'i'ne ear ed i dly discolor
~and was used tlﬁaﬂrlﬁ]tﬁ“lm ES mgoiggdli 5357070 P%gg Tstirred

soI utlon of tﬂgﬂ SEtOAc/Et{d. EHD-QZZ‘&BQ mmol ), acrylic acid (62m)l 5. 53
N2 was added - e[:g% Izats‘ilfj ?%ﬂ%f’?ﬁfsfhaf?%éﬂ-ksl nlgg/rlzbgd?l ;rntéeun o
hydr o@Rl ori d& gqq@ll)e)(,gm (s, NH), 8.86 (s, 1H, H5), 8.48

{s, 1H, H2), 7.62 (br 4, J = 8.0 Hz, 1H, H-6 Y, 7.61

(br s, 1H, H-2'), 7.26 (s, 1H, H8)}, 7.25 (t,

J = 7.8 Hz, 1H, H-5'), 6.92 (br d, J = 7.4 Hz, 1H,

H-4'), 6.70° (dd, J = 16.9, 10.2 Hz, 1H, CH,CHCO), 6.32
25 (ad, J = 16.9, 1.9 Hz, 1lH, CH,CHCO), 5.82 (44, '

J = 10.2, 1.9 Hz, 1H, CH,CHCO}, 4.26 (t, J = 6.3 Hz,

2H, CH,CH,CH,0), 3.58 (t, J = 4.6 Hz, 4H, morpholino

methylene), 2.48 (t, J = 7.1 Hz, 2H, NCH,CH,CH,)}, 2.38
_ (br s, 4H, morpholino methylene), 2.33 (s, 3H, CH3Ar),
30 1.99 (quintet, J = 6.7 Hz, 2H, CH,CH,CHj).

Analysis calculated for C,ygHygNgOq- 0.25 H,0 requlres

C, 66.4; H, 6.6; N, 15.5%.
Found: C, 66.3; H, 6.9; N, 15.9%.




10 2.66 nmol, 511 ng). The standard procedure above was

foll owed to g ;éz,g?;ter chromat ography on Grade 111 al poTrosyIsTIs Ng
with EtOAc to Et OAc (2:98), N-[4- .

[ (3- et hyl phenyl ) am no] - 7- [ 3- N- (4- et hyl pi per azi nyl ) -

propyl oxy] qui nazol i n-6-yl ]acryl am de (65-83- 16% as a 15 - col orl ess
glass, np (Et[err] O hexane) 60-66[err]C. [err]H NVR .
[(CDerr])[err]SO: [err] 9.60 (s, 1HEXRH)PLEJ (s,- 1H, NH), 8.86
(s, 1H H5), 8 C ol

1H, H6'),
7.62 (br s, 1H . , 1H,
H8), 6.92 (br

J =10.2 Hz, 1H Cl-lfs‘Ud:.]tﬁH@@ba.’ﬁ G[ID-(Ildxtmdl,- Q623) g1 ﬁaHzadded to &H,

CH CO 5 3.(dd - 4.24 (t,
[err]CEz )2H iﬁf’ ]ﬁlcﬁerrﬁqﬁp fi;ﬂ:ﬂs@@)} Ji ol1 Hz, 2H,(

NCH[ err] CH er r (GH[7ar n]:r)ol.z 14- & )8 i 61p '2%‘ undgrp¥pazi KPe.

met hyl ene), 2. Ci%s(ﬁtﬁ%_{ ridﬁiﬁ wis 18t{ifred at 208¢, £6 r hpirs 1. 97
(quintet, J =

CH
err]H err] N[ &3 (ﬁr@r‘? ]cm&eqr r eré]S% e.fLuQ.on ?Suﬁaf5286°2/§7g%er o
EXAVPLE 24 methymr&ﬁmmiamnﬂxaielﬂnemmsﬁﬁtgvl -1,
i | | t f
pi peraz o)prolrlp?é] h'ﬁf))zo ”r}&‘yéﬂ@%ﬂi a&g,?g g %i F a}.rﬁ gegol Ution o

3-N-(4-met hyl p propa gl_)ln THF (40
nL) under N2 weol3gion V@:ﬁjééh%d?%ﬁﬁ-%t%ﬁ: ¥e 112xmﬁ8F 24 Beug?

resul ; i ng beitigh RENRL 0 Wabt 15 twd E €8l SﬁdZQ{cerai:Eeﬁsz.ﬂthuDQCandTﬂmn
WO 97/ 38983
- 85- c&amnines ?‘Fﬁ%"a" B TR ¥ ?ﬁlgr om)p%e% n%]

7-f1 uor 0- 6- ni t NapB0yaz ctomeer Uraketl Gieder 100d@eced: preFsure and((0. 80 g, 2.20
mol ) i gTHF Q@u‘&ﬁaé&‘&’ﬂpﬂ&f&& alﬁxﬂfﬁaléﬁhun w:.theEQbAQVhEEﬁﬁ%dure and
workup as in the previ ous xanpl e gave, gn?t 8‘% r;y on
silica gel 1:19) ke r@t%? h(?\/bﬁ—?b—i[ E?r?ﬁ’f’e?rﬁét’ T@?’ g
[I\/EOE/F EJZ[ err ]hC: [ae:ﬁrrid JETOAL3 {12 B4 £ ametllaiylbi%pbranphé mvrPBﬂWJ 76 -(ngt;g‘

met ogu | : .o
330 as & yel | O e tp (YT FEI O dh b G 4BV BT e i et 1
233[err] C (dec)mp (Et20/hexane) 1 5-

20 g NMR [ (CD3) 580} : o 10.00 (s, 1H, NH), 9.26 (s, 21H,
H5, H2HS5), 8.61 (s, 1H, H2), 7.64 (br d, J = 8.4 Hz,
1H, H-6'), 7.62 (br s, 1H, H-2'), 7.43 (s, 1lH, HS8),
7.29 (¢, J = 7.8 Hz, 1H, H-5'), 6.99 (br d, J = 7.4 Hz, .
14, H-4'), 4.32 (t, J = 6.0 Hz, 2H, CHyCH,CH;0), 2.44
25 {t, J = 7.0 Hz, 2H, NCH,CH,CH,), 2.39-2.28 (br s, 8H,
piperazinyl methylene), 2.34 (s, 3H, CHjAr), 2.14 (s,
3H, CH3N), 1.92 (quintet, J = 6.6 Hz, 2H, CHyCH,CHy).
Analysis calculated for CHygNgO3 requires:
c, 63.3; H, 6.5; N, 19.3%.
30 ‘Found: C, 63.4; H, 6.8; N, 19.6%.
A solution of the above nitroquinazoline (0.61 g,
1.40 mmol) in MeOH/EtOAc (2:1, 50 mL) was hydrogenated
(60 psi) over PAd-C for 5 hours and then filtered
through celite. The filtrate was then concentrated
35 under reduced pressure and chromatographed on Grade III



[err]H NH MR (free base, (CDerr])[err]SQ: [err] 10.12 (s, I H NH),

9.24 (s, 1H, H5), 8.69 (s, 1H H2), 8.19 (br s, 1H, H2'), 788(br
d, J = 7. W08 g ), 7.47 (s, 1H, : H8), 7.38 (PCTHUSITNS738 Hz,

1H, H 5 ), 7.34 (dt, 15 ‘J[err] = 8.0, Jerr] = 1.3 Hz, 1H H4'), 4.33
(t, J = 6.1 Hz, 2H, CHerr]CHerg]CHerr]©, 2.45 (t, J = 7.0 Hz,
2H, NCH err]CH err]CH err]), 2.2222.29 (br s, 8H, pi perazi nyl :
nmet-hyl ene), , ui nt et 6..7 Hz, 2H,
CH err] CH[ er rjj%ﬁlugér uting ';'sll'ik:}&na%3 SI'5 ca cd?’ tg(sﬁ & 9 6-amino-

d err] H er r | 8r N Ermethylphenyit) F[“éflp]] O'?r'ééuNrd#"mhylplperaZIHYI) 42.0;
H 4.8, N Igcdpy beyﬂ-éuﬁ%.zol:.ne (Beungg) Cyhd énl agp a‘i- y 13.3; d,

16. 9% d (1IN H 1 t.h di t O i

ouder (4 iRy FHEE0Ir BB KRG e iR OE yriener er:]efl)u;(lr(rjlg |

sol uti%n of ¢charadoerizationui nBeoki stiked so(l.&ta.brg;ofO #ghigmol ) in

EtOH Herr]O 62 é. %SOOnég mgi,eu nhe 11c Pl qgl ﬁ’l ac%t I‘?%vaCI (1.0 m).
u

Theresultlg%suwﬁ ref FUX wit us stirring
for lesaﬂeﬁtﬁofﬁﬂceﬁﬁa ?l 8dmby dne DMFJi (20 miof under

concent r at edvNifeas rédd@cmdli (3t@imdthpramiho rBﬁQ‘l‘?f—3c—@t'H;ﬂ. 30 The

celite pad was cihEd ¥% Oé,%gf ore t,t}'%c was concentrated

under . reduce%a AR eol’i1 13 Fpde ‘Qnﬁ“’éxt racted with

Et OA&O The db-rﬁ:ﬁ v by g’é\hlomg) Thexstaodardepe'oéledad-eowO\mwhm ous

Na2S0t, conoesiidked to gweynafeefeeiaesﬂaggag%%h@ g&dyy UMBt;qgr aphed on
8).

Gade |11 el uting lve
6- ani no- 4- [( ‘B?mp‘;aeﬁﬁl}%n‘l’h ?t?§°N§P4Mﬁ9§‘IH§FQ c ( &7/ 38983

PCT/U897/OF7UEB-methylphenyl)ammno] ~7-[3-N-(4-methylpiPerazinyl})- d
e e
[err] 36 (eeloplesg)glassg qB, (EFuO/hexanemﬁO €659¢.(t, J = 1.9 Hz, 1H,
H2'), 7.86 ](I-dddm b(co )%&']8 25 9.60 1 Zotﬁ &) , Hob's5p, E4@.H(,S 1H, T523
I7—|'.z,301H, H4"‘§"€”’7 %@% G 5“5?% & H(lﬂ I—F@Sr‘]y s (g, g (t, J =
6.2 Hz, 2H, O‘Eeﬁ'-rqcﬁferlqa-@'eﬂloﬂ 6249b€0580mﬁednt-2 Y. 7.250(%,7 Hz, 2H,
NCFLer;]ng*[erJ Q"Iffﬁzl) 18, 4:3-3 P 6b258<s8Hm18§g>et Bl Ber %NHHZ on
gﬁ[e CH[ ert ]'C%['efrl'f 1H H 4 inagygps(égr c%l gtdd- Po?z' , ,
Clerr] H err]BraN[3r 13 @:zﬂ_.zm-l[emmicncequl 6e31 (dd, J = 16.9, 1.8 Hz,

1H, CH,CHCO), 5.83 (4d, J = 10.2, 1.8 Hz, 1H, CH,CHCO),

4.24 (t, J = 6.3 Hz, 2H, CH,CH,CE,0), 2.47 (t,

= 7.1 Hz, 2H, NCH,CH,CH,), 2.41-2.28 (br s, 8H,
25 piperazinyl methylene), 2.33 (s, 3H, CH3Axr), 2.15 (s,

3H, CH3N), 1.97 (quintet, J = 6.8 Hz, 2H, CH,CH,CH,).

EI HRMS (M") C,gH37NgO, requires 460.2587.

Found: 460.2576.

30 ' : EXAMPLE 24

iperazino _i lin-6-vllacrvlami

To a solution of 3-N-{4-methylpiperazinyl)propan-
1-o0l (8.81 mmol, 1.39 g) in THF (40 mL) under N, was

35  added sodium metal (13.2 mmol, 0.30 g). The resulting
suspensioh was stirred at 20°C for 2 hours and then



C, 53.5; H 6.0; N 17.0% Found: C, 53.5; H 5.7; N 17.0% 15

Acrylic acigddysgsis 2.84 mol, 195 [err]L) and Et3N P yGR%RsT8- O
m.) in DVMA (20 nL) under N2 was added to a stirred solution of the
above am noqui nazol i ne (223 ng, 0.47 mol ), and

1- (3-di met hyl ami nopropyl )-3-ethyl- 20 =-8%arbodiini de hydrochlori de

(EDCI. HC1) (3 nol, 1.42 mol, 273 The standard procedure above
was f olgaRLakedi iRtaf ResolnEdant Qngr 4pHy 3oPromeRbenyl)amino} -

alum na el uti nu-ﬂd&&t@a@ibees?%enééoiinbombwt@% 1996 (3 HBg]

gﬁ%grggﬁng{?gﬁgd;ﬁé'] n%é‘ é ng ¥hrﬁ"§'§ under Nj.i4ddRptigal a5 a

cream powder, mc(ﬁ@mrp:}'@iééurialﬁn@ewo}:ﬂzp as in thexgme)v:.’ﬁifs( 107[1arr] C.
H S , S
[Na)f r] o SNQ/R([S(Q?Eﬁﬁ;Si% [&&vé %ftéfréﬂxr%ﬁﬁ § ?p§g oHO'QH)nc% % H
H-2'), 7.87 (1% %lrangﬂs #LE OH/GH,C1,/7EtOAcG(}:9718) @p J =8 1 Hz | H,
H5"), 7.28 (MeCjIHCHzch/Eﬂ:@c (223:%P) dtué[-afbinoph%nls!a,) 9{ 1] 71 Hz,
1H, H4'), 6.7 632 (dd,

J = 17.0, 1.9 ¥Na4- ‘Eé'fq@ﬁ @mn%v%gpfaaﬂ%ﬂ (":Hg‘”: ofime
CH err] CHCO) .25 (g, I3%) 628 aizyellow powderCHupr r(}:%kmdr]o@l{]&rfi]da) 2. 47

t) [ VIO 97/ 38983
b Usa 057781‘-’112'H Db/ EL S8} c1334El pake). 2.42-2. 27

-87-
(br s, 8H, pipé&ldFhyifTRR H2%Re) (CB3)3SQL: & 10.1231s, Clifler MEY), 1.98
(quintet, J =%.24 Hgs, ZtH.GlﬁBrrSC?ﬁgfts]]Ctﬁerniz). f.19 (brAB3| Vs,s
cal cul ated for relHesr ere] Jer . 5H.er JLequi res:
C, 56.2; H 5.7 qﬁ ‘.%/ow‘gl\&' S s uds E%.’%’ B e e ey g
EXAVPLE 2 5 HS8), 1*%&_(¢, J =7.8 Hz, 1H, H-5'), 7.34 (dt,
(3- Bromsphenyly and replo,7- J3=€I11\31mdazul )ﬂmppxyhlss (t (I = 6.1 Hz,

qui nazol i n- 6- a I uspensi hexane- remashed
sodi um hydri d %}Y&F‘ 'rm’o1"‘5 2%y rré 57 8e'tS/ool ’épe’r“SFaﬁHa Imer al
oil) |214BHF2(2$D H:Lz) sasSBarpipetradinyionethphenk), 2.15 (s,

3-N- (i mi dazoyl3kpr effivy - Ol . - Rguimide, Os61 8)71fz THen, ‘CH,CHyCHy) .
' Analysis calculated for CqoyHygBrNgOj:-3HCl-H,0 requires:
20 C, 42.0; H, 4.8; N, 13.4; C1, 16.9%.
| Found: C, 42.1; H, 4.5; N, 13.3; Ccl, 16.9%.
Freshly washed (1N HCl then distilled Hy0) iron
powder (4 mol eg., 0.138 g) was added in portions to a
refluxing solution of the above nitroquinazoline
25 (0.31 g, 0.62 mmol) in EtOH/H,O0 (2:1, 50 mL) containing
glacial acetic acid (1.0 mL). The result;ng suspens;on
was heated at reflux with vigorous stlrrlng for
20 minutes then cooled, basified by the addition of
concentrated NH3, and filtered through a pad of celite.
30 The celite pad was washed with EtOH before the filtrate
was concentrated under reduced pressure, diluted with
water, and extracted with EtOAc. The combined organic
extracts were dried over anhydrous Na2804, conéentrated
- , under reduced pressure and chromatographed on Grade III
35 alumina, eluting with MeOH/EtOAc (5:95), to give
| 6-amino—4—[(3-bromophenyl)amino]—7-[3-N—(4—methyl—



(30 mL). The resulting suspension was stirred at 20[err]C 15 under N2
for 2 hours during which tinme the required sodi um al koxi de partially
preci pi t aVYI¥I884A sol uti on, Sol i d - PCT/USS7/05778

4-[ (3-bronophenyl)am no]-7-fl uoro-6-nitro- qui nazoline [J Med Chem
1996(39):918] (0.80 g, ' 2.20 mml_%]s\_/vas then added to this suspension
to give a 20 dark red sol ution which was heated at reflux for 24
hours befor ' i ] ' : - Wi t OAc. The
conbi ned or %%%ﬁ%g{?ﬁ%@ﬁ?g&&n%%ﬁﬁg&ggﬁ ﬁ")?d r osuzs% )Naafge]ralrz] SJerr],
concent r at eFHARIRIPFEREe P (CHClpdsdfde1d8dCeohr omat ogr aphed on silica

g'\g/'glq_l;alglfl{ing]]\&t‘tmﬂeft((tlD o] Esger.rsb/ FeOAaH|1nd) ,t ®.38 (s, 1H,
err er C . (4 ' : :
4-(3-br omd’ﬁe’ﬂylééén;ng%\i 7‘-(’[ §h?| Heaad®ly Fiorodyl dxde. (add.

6- ni t Soqui nakct ihe2 ( 5248 nyl - 3184, adHa Hel6l'ow [Fovder(s, 1H, HSip 7.30

CH err]d | / hex 2- 245 L C. ‘%ﬁ N '
E(c%?é”]){gﬁ s%]exaé;fder% ;%&igﬁgé], g:iH,7'|%I9|) ,( ) (r)_H(:s", Mfﬁ J 0 H5), 8.70
(s, 1H, H2) 1@ Epy((IHg BE~4' k. .09 sy 35, HB8), 5.34 ds.(PH. NHgy))] = 7.8

QsjEe”]lH“'ﬂ's? e, St 643 ke, 1285 CrycH cRy001Hz U Q@b&?gﬁ% m,gf), |

S, , o HK i | R = \ "), t, err] =
0 H, J = e}rzzr] 92:*(‘1.%%?’*1115{42&42)',4 7?2%5( é?ﬂ ﬁ) isﬁ'dazow 35

met hidfe) , 6. mPgrazinylinethybonehet Ri-A6) (s4. 2H,(CH3N), 1.97 = 6.0 Hz, 2H,

CH[ err] CH ery, ¢ ] ) 4-48s(fiz, J2f, 6l bE. cEL) . WO 97/ 38983
PCT/ USO7/ 057‘7‘% et ) = 2CH;CH3) 88

CH er 1 |.CH erA2dist§ [5aloulated FAF oC22H29BENgOR) - 25H,0 requires:
CHerr]CH err]CH errg¢).53.5; H, énalyHisl0alba&ul ated for

Qerr]Herr] ‘1}*9@“] [ egui ges:, C, 51.2; H 3.6; N
17. 9% F o'uncf:ge%;j,]%'légf l[éL'qS.g;' N 26w .5 Freshly
washdd (IN HO then distilled Herr]O iron powder (4 nol, 0.241 g)
was added in portAdmsli® &cid (6 molef RUBUNgmSQl, Utiiosn 1ef) @ adwe

cont ai ning  TeRadEs 1.0 gt il {20 g2 et kel gt ik a 1
procedur e amtimredipsabution hefpthei sbovexampnoayinezoline (223f mar,
ghr omat Ogr am?}mfghm%.ﬁﬂ,e Jiuka Bl yslaamekuis amiWobRopyl) -3 -J¥JY-Et OAc (5: 95),
amanm%b?%[ggq@’(li?‘?é?d&%%@%)%Y%??B%?faGFnAEBFFﬁgc@Sd3m§',°1' 7829 as a
of f-white pawds® mmpl (Gf2rmgll [ eThe/ BthedekQ) piocetiddecabove as 1H NWVR
[(COlerr]) [ g diiHea €67§1ve- 2€tés: chbomltboriphS bf cdde IIX
alumina eluting with EtOAc/h_éxane (1:1) to MeOH/EtOAc
{2:98), N-[4-[{3-bromophenyl)amino]-7-[3-N-{4-methyl-
25  piperazinyl)propyloxylquinazolin-6-yl ]'acryla.mide
(145 mg, 58%) as a cream powder, mp (CH,Cl,/Et,0/
hexane) 105-107°C. '
l# NMR [(CD3),S0)l: & 9.78 (s, 1H, CONH), 9.61 (s, 1H,
NH), 8.89 (s, 1H, H5), 8.56 (s, 1H, H2), 8.17
30 (¢, o= 1.9 Hz, 1H, H-2'}), 7.87 (br d, J = 8.5 Hz, 1H,
H-6'), 7.34 (¢, J = 8.1 Hz, 1H, H-5'), 7.28 s, 1H,
H8), 7.27 (br dt, J4 = 8 Hz, J, = 1 Hz, 1H, H-4°'), 6.72
(@8, J = 17.0, 10.3 Hz, 1H, CH,CHCO), 6.32 (dd,
J = 17.0, 1.9 Hz, 1H, CH,CHCO), 5.83 (dd,
- 35 J = 10.2, 1.9 Hz, 1H, CH,CHCO), 4.26 (t, J = 6.3 Hz,
2H, CH,CH,CH,0), 2.47 (t, J = 7.1 Hz, 2H, NCB,CH,CH,),

Hz
7.
8.



H2), 8.22 (t, J =1.8 Hz, 1H H2'), 7.86 (br d, = 8.1 Hz,
H6'), 7. 66 Im dazoyl nmet hi ne) , 7.40 (s, I—Plf?:)ngisgzﬁg"ét
= 8.1 Hz, 1?-{&?1@5%3 7.23 (s, 1H, imdazoyl nethi ne)

= 7.7 Hz, 1H, 20 H4"), 7.06 (s, 1H H8), 6.90 (s, 1H, i m dazoyl
methine), 5.45 (s, 2H, NHerr]), 4. 28 (t+87-= 7.1 Hz, 2H,

~CHerr]CHerr]CHerr]), 4.10 (t, J. = 5.8 Hz, 2H CHerr]CHerr]CHerr]),
2. 27 (RIi4R€2,27 tbB.S, HBH, ZH;péﬁhennyd:l—lfrelthWéﬁ'm)r, )2.15 (s.

Anal | t f Og075 25
Cna5§8I6$ ﬁa Zuii@ %&-I lgf qeéé] Hﬁﬁiﬁl:gf: eJr]= 637 H[zer rd?-ﬁ‘(':‘ﬂ X
To a stirred ﬂ%’flﬁﬂ‘ﬁo‘f’a#‘&%ﬁﬁﬁd4ff’f'3cbBHHBBrNsoz 0 5H20 requ:.res

phenyl ) am no] - 7- [ 3- N- (cm slezpyl xprspyl ony] asi.ngzol i ne (383 ny, 0.:87

nmol ), rylic,aci 59 [err]L), and pyridine
(excess%c :ﬁ_ ‘ﬂ %?) itzﬁ ”g% ﬁnd%? R¥-was added

1-.(3-dinet hyI am no_propyl ) 3-et hyl carbodi i m de hydrochl ori de

(EDCl . HC ) (5 nol, 4.36 Mol , BafydfB -agne standard procedure above
was foIIovvedto gi ve afterlchrorrato ra yon Grade III 35

alum na el uti ¥

N[ 4- [ ( 3- br onapkig

PCT/ US 05778
ﬁxcfy

propyl ] qui nazol i n 6a yﬁ\sé%en?:.ondgf(Bexanez%reggsged SOdLW‘EFy&ﬁlﬁsﬁl\der

mp (CH err] C1[ & 130 Buofiel s |220aonanef 2360%3dispersion in mn[emad] leiNR
EgCDEL[elr_lg SAin 'fr?ﬂ”lz@ o) (Was lhnhihkhe 9a6Qoiﬁt1$H NH) 8-7837
(ddd, J = 8.2 83%‘?‘8&“11 Hiz}bmpan‘iwl ?6 -B4 17“‘8& (3 %ngﬂ ™y o
rret h| ne), 7. 34(3((1 mL) . The desuBtingizsuipensibh)wag. 28ifredliat JE[OEHU] = 8.0

L 35 mﬁfcf%ﬁ 3%&0??*“2 f dyzind fELCR pifle, Pk cbogizda
-nethlne) 6. 7FQGHpm ALK qﬁu EEF YlPFe°1P1tat€ﬂ[éFPFCﬁe@Ptl9n94 (dd, J
= 17.0, 1.8 HBo.‘IJ:l'd 4}[ﬁ-%ﬂiﬁ@henyl)am1§o§357€£§!uoi'o-6191%rol 8 Hz, 1H,

(1,7 16 0 leigigestine Lg g whng, 8ol 5T8) 3By CHerrl), &1
Hz, 2H, CH err (aii[mqm[veaswhe%ad edppal phis suspehgtion tor give a
CH err bid err ] Bhherrdd £51de ford Shh£6h] GhECHEAELA: at reflux for C 54.5;°
H 4.5 N 16&%%hours beggrémkelhg5é1§uted éléh Qgtég %éa extracted
with EtOAc. The combined organic extracts were dried
over anhydrous Na,;SO,, concentrated under reduced
pfessure and chromatographed on silica gel eluting with
25 ' CHCl,5/EtOAc (1:1) to MeOH/CH,Cl,/EtOAc (3:7:10),
4~[(3—bromophenyl)amihol—7—[3—Nﬁ(imidazoyl)propyloxy}—
6-nitroquinazoline (524 mg, 51%) as a yellow powder,
mp (CH2C12/hexane) 212-215°C.
lH NMR [(CD3),S0]: & 10.16 (s, 1H, NH), 9.30 (s, 1H,
30 H5), 8.70 (s, 1H, H2), 8.19 (t, J = 1.6 Hz, 1H, H-2'),
' 7.88 {dt, J3 = 7.8 Hz, J, = 1.5 Hz, 1lH, H-6'), 7.63 (s,
1H, imidazoyl methine), 7.48 (s, 1H, H8), 7.39 (t,
J =7.9 Hz, 1H, H-5'), 7.35 (dt, Jg = 8.0 Hz,
Je = 1.6 Hz, 1H, H-4'), 7.21 (s, 1H, imidazoyl
35 methine), 6.90 (s, 1H, imidazoyl methine), 4.22 (t,
= 6.0 Hz, 2H, CH,CH,CH,), 4.18 (t, J = 6.8 Hz, 2H,



EXAMPLE 26 20 N-[ 4-1(3-Bromogphenyl ) am nol - 7- [ 4- (N. N-di net hyl -

am no) but o 864 nazol i n-6-yl ] acryl am de To a suspensi on of

hexane pre 830di um hydri de (11.0 mmol, 440 ng @CTAISSDOST78

d| sperS| on in mneral oil) in THF (20 nL) was cannul ated a sol ution
4- (N, N- 25 di met hyl am no) butan-1-ol (8.80 mml, 1.03 g) in THF

(30 m.). The resulting suspension was st8%7ed at 20[err]C under N2

41 (3- br omopRed TENma) 2 (orieel. 7 = o gy oR0 BobBatatg cnen

1996; 39: 918- %ﬂymse@a}cw;‘@ted £02(Cpph yBrNgdHFr¢@@inky :under N2.  The
dark red sol utg,orswas; them hgatﬁd 2% §¢f 1 ux overnight.

| denti cal o] r ropat ogr aphy on grade |11

al um na elut%ﬁb‘%\ﬂath?%éic‘ %Meg—b’%cﬁ\c]o' & (5:95) to give

6- ami n8- 4- [ ( 3- br oFosisdviyt yeas hmﬂ (AN ZHCB5then distilled H 20) iron | '
(N, N- di net hy t Y] ( asapae

br own pomderba%&?-caqe)rﬁ{ro]qa dg';ﬂr% f@xane %é‘gegg §?/%E:Lons to a

97/ 38983 re luxJ.ng solut:.on of the above 6-n1tr¢@:ﬁnlsgasn.ﬁzﬁé78 _
- 90- col.str bt NVB8l 1o rin [ﬁcﬁﬁ)ﬁ@%o (£0D, 'VL'B)zﬁ%B eiiggmagﬁygs H,

N . 1H.. aro
7H236 S.br d, Sﬁaééaéf Asetig r%t)‘ ‘77111? {‘F?ntlcal reachianic), 7.30 (t,
9 Hz, PHOCHAETE andWordugp as in tl';ie PpBevidts dxampPl8 Lave) = 1.8

5L e g g s e )

7.3 Hz, 2H, Heon/ Etoﬁ@[‘ér?]séH[ Saraner4 1 04 drrqmopirensy
N( CH err] ) [ eamino] $7843¢ui(iididazoyl ) propy Toky Yau¥nazZbll ine {389 g,

G or ) %S@MEH ROHETT e sl Bl qﬁlyﬁwaﬂeﬂs%o ¢

Cerridferr] Fr][((ﬁPer)QFOIJ{[erls]@r3e7quﬁ~°ne51H NH), 8.38 (s, 1M, 54.7; H
5.7; N 15.98@), 8.22 (kqupd= @, 854123,1 i, H3 N 1388%br g To a

Stirred solubidhgof e geve ks, 7 Geg “ﬂmm %ﬁ‘l%é”rﬁaﬁﬁx@m
(excess, 7.40 {s0 AH) HA)DMR.GD0 (rtL) xIII"FdEB Jl\l[!ea',r]lnvasueslded 1:33-
di et hyl ami negy opitl ) 1R18hR¥YAamaediiHd)de Ny oG Q1 dR = 7 7 uz, 1m,

20 H-4'), 7.06 (s, 1H, H8), 6.90 (s, 1H, imidazoyl -~
methine), 5.45 (s, 2H, NH,), 4.28 (t, J = 7.1 Hz, 2H,
CH)CH,CH,), 4.10 (t, J = 5.8 Hz, 2H, CH,CH,CHj), 2.27
(quintet, J = 6.5 Hz, 2H, CH,CH,CH,).

Analysis calculated for CooH19BxNgO- 0.5H,0 requires:

25 C, 53.6; H, 4.5; N, 18.7%. .

Found: C, 53.6; H, 4.5; N, 18.6%.

To a stirred solution of 6- am1no—4 [ {3-bromo-
phenyl)amino] -7-[3-N-( (imidazoyl)propyloxy)quinazoline
(383 mg, 0.87 mmol), acrylic acid (6 mol, 5.23 mmol,

30 359 uL), and pyridine (excess, 1.0 mL) in DMA (20 mL)
under N, was added 1-(3-dimethylaminopropyl}-
3-ethylcarbodiimide hydrochloride {EDCI-HCl) (5 mol,
4.36 mmol, 838 mg). The standard procedure above was
followed to give after chromatography on Grade III

35 alumina eluting with EtOAc/hexane (1:1) to MeOH/EtOAc
(5:95), N-[4-[(3-bromophenyl)amino]-7-[3-N-(imidazoyl)-



(EDCI.HA) (3 nmol eq., 1.92 mmol, 369 ng). The 20 st andard procedure

above was f¢ldowadsd 0 give after chr omat ogr aphy on grﬂ?gug%osm
alumna eluting wth Et OAc/ hexane (1:1) to MeOH Et OAC

N-[4-](3- br onophenyl ) am nol - 7-[ 4- (N, N- di net hyl am no) but yl oxy] -

qui nazolin-6-yl]acryl am de (98 ny, 329@ a89%4a cream 25 powder, np
(CHerr]d[err]/E[err]O 112-115[err]C HNWVR [(CDerr])[err]SQ,
(400 MHz): [ @¥qpylaxy]guinagolbion-p —yl]acrylaguég ((® mgH, 2¥) ,a8.88 (s,

H 2 7.87 , lH H—6
7. 34)(t 30 (dlqg}“ms[ EF%’zS_L 9 ? 3§, (LH HONé'r)om% |6& sp, AH, .
(ddd, -J = 8.2 N, B84. BsHZ][.H.J B51, 08L85 18, W4 }1.2)(. da 1Ja ﬁ;;l (dd, j
17.1 Hz, g = r : _ , J & AT :
1.9 He, “1H, Cﬁ?eri] TS % 350% .89 Yga, 28H§'L } 3'1]’9W1H
CH2CHCO), 4. 2411(4 ) 357.64 ess Hi, 2midaspyir hethine])GH7e3q CH[,err]O)
2H27N(EZH Zﬂ-&o&&i, 2, n-gdCH[evrhﬁH[(s&rhg*[er ch[gmﬂg .12 (s,
gcwlug97ggg;¥) emqf 2 4o, {§H“ 8, 7.2 (s, 280 H8)917 21 (&, 3 =6.9
Hz, 2H, CH errJ GH[Je.r:ir HCH[ etH ) Gﬁn.edai:@yllméﬁhﬁ.qlél) nt et.sle {5|r s,d 1fn, 7.4 H,
2H, CHygyr] CH; A snacal,cul,a
C[err][ e:]r]B[ er %ﬁﬁr rﬁﬁ%)] ‘I—I[ ef r?O(‘ri"elﬁu‘r}?eyil7 0. 10.2 he' ﬁf'C, 54.5;
H 5.7; N, 13 6 FAnld, @ 541%;: 04 1583HzN 1H3 PH,CHCO),
EXANELF 27 s, as Md[‘lf[-«‘ Bﬁzgrmnvphenuk)amnnobﬁ Cﬁéé?" i -, 92"} e, N [3-
nor ol I nopro m I‘I’ ol u n_o
I\I—[IZ-[(B-bPo phe??f/%/eifﬁ giq* C“zcnzi’bzhaz‘br 14! Cyl acr§| 8 e @H.78 g,
4.82 mmol ), CHyCHy@Ryhold 27 (erciasset 4. J w16 .4nHzp- EHL uUCHgEBELLHY ) C gci‘ d

t al yii efore
(catal y&ic) i ﬁn-gigs(:.@ dHlcy Bt difaESH éﬁ%?"ﬁéeé{-ﬂ:g)% 7510, féq&lﬂ?é

1H, aromatic) ,cifedf ;s@wdéﬂ mp (cné‘cztﬁwﬁ&&b?hexgnég (zt315-b3*7°3e9 He, 1H,

bei ng concentrated under reduced 15 ure er "and
extracted with EtQAc. € SiTHE Brbi nild P8R c extracts were washed with
bri ne, Febinglt - 0\GBr mwdrmusa,l\a{ ewy | B 2], concentrated under
reduced - pressure, and chromat ographed on si lica gel eluting

with MeOH CH err]Cllerr]/EtQAc (15:40:45) to give N-[4-](3-
EXAMPLE 26

20 -{4-[(3- henvl)aminol-7-[4- ~dimethyl-
mi, utox inazolin-6-yl lamide
To a suspension of hexane prewashed sodium hydride
(11.0 mmol, 440 mg of a 60% dispersion in mineral oil)
' in THF (20 mL) was cannulated a solution of 4-(N,N-
25 dimethylamino)butan-1-ol (8.80 mmol, 1.03 g) in THF
(30 mL). The resulting suspension was stirred at 20°C
under N, for 2 hours and then cannulated into a
solution of 4—[(3-bromophenyl)émino]-7-fluoro-6-
nitroquinazoline (J Med Chem, 1996;39:918-928) (0.80 g.
30 2.20 mmol) in THF (30 mL) under N,. The dark red
solution was then heated at reflux overnight.
Identical workup as above gave, after chromatography on
grade III alumina eluting with EtOAc to MeOH/EtOAc
(5:95) to give 6—amino-4-[(3—bromophenyl)amiho]-7—[4—
35 (N,N-dimethylamino)butyloxylquinazoline (310 mg, 33%)
as a pale brown powder, mp (CH,C1l,/hexane) 155-156°C.



20 br omophenyl ) am no] qui nazol i n- 6-yl ] - 3- nor phol i no- propyl am de

(1.86 g, 789 as a cream powder, np (Et QAc) 184-186[err] C

[err]H NWQ/%’@Bf@rr])[err]SO] [err] 10.37 (s, 1H, CONH), Scarusssmosis,
NH, 8.72 (d, J = 1.9 Hz,” 1H, H5), 8.58 (s, |H H2), 25 8.17 (t, J =
2.1 Hz, 1H H2'), 786(m 2H H 7, 6}% 7.78 (d, J = 8.9 Hz, 1H,
H 8), 7.35(t J 8.0 Hz, %*) 7.29 (dt, J[err] = 1.2 Hz,

%?LHeE@ W“‘dﬁsﬂml 40979 by N@ﬁéﬁmﬁéﬂ'ﬁw@‘?rph"'{ 58 (t,

J =6.6 H, 8382 (s'an.N@{mqa{ers}mmy, 2 442(1or Bz, 4, mphp) i no
rret hyl ene). 7.86 (bd &, LNV . deﬂi j_.ﬁo Big: %57 g-il 3%2 §¢;, 146.48, 141.13,

136. 87, 130, 21 28.30, Xg()? 01 12 4 124 120. 79,
115. 40, 1112 g ( boﬂexziﬁ'ﬁ -5'),35.¢8 (add, VO
97/ 38883 J = 8.2 Hz, J = 0. 8 Hz, J =1, 8 Hz, 1BCTHUS97/, 05763

-92- Al al eulaed f C[ BrN err]Jerr reqwres
C 553 H A %h*‘éf?‘% 154 o T, @ E# hE 590 = qlﬁ 2304,

To a sti rreaﬂsopﬁu%%%@)abé&/é'én(tie J0=8%.3,Hz5 2H, 1.86 mml) in THF
(30 ) undncg o ],C e er eq., 372
[err]L of a 10 M goﬁgtlﬁg% 2125 A %nggc}lzfﬁgrejs'”%a&sogg%i'on was
allowed to g{ﬁq“é‘ hasl <8% r f@@inbet? hours before

bei n{0 -qéeﬂcﬁsd 2t mzmgnlnim{?xidition of IN HO (40 ni). 10

The reacti OpnAL¥EYER1MRS 11 A tid rfc?fj é% (5: Jsoﬁzo requlréﬁgog;tsr act ed

basified by the additign of saturate
with Et OAc. The confined -drigdhi & 2x? acts Were washed with brine,
dri ed over Rotmdeoug, 54.3; wa[serSJSQeis]ggconcentrat ed under reduced

WGy O er 1.0l oFF) ﬁ%%#”%f%a@%*ﬁ PR F (WYemopheny )+
ami nb? - 6- [ (3-#BLpATRLnesEdape) i Tfoimmi rhized imeol) , acryld6 agidl6y) as a
yel | ]g)w @JIt aS$6(:ﬁQl 88%, pgr. @-”b*‘&”ﬂ 264 mL), rTQA& uggg LZgut furlhher
RﬁrAlr)lca Iof(% ), dn! Bl (200 )“Lﬂ(gﬁl‘f’{ péeéaﬁﬁé T 352 )( 7.91 (br
d, Jdimethy kaminbipreps’l) - 37 ehy Xk adbod Didide, hﬂﬂkobhﬁbrlde
{EDCI-HC1l) (3 mol eqg., 1.92 mmol, 369 mg). The
20 standard procedure above was followed to give aftef’
chromatography on grade III alumina elﬁting with
~ EtOAc/hexane (1:1) to MeOH/EtOAc (3:97), N-[4-[(3-
bromophenyl)amino]-?—[4—(N,N-dimethylamino)butyloxy]-
quinazolin-6-yllacrylamide (98 mg, 32%) as a cream
25 powder, mp (CH,Cl,/Et,0) 112-115°C.
'm NMR [(CD;3),S01, (400 MHz): & 9.77 (s, 1H, CONH),
9.62 (s, 1H, NH), 8.88 (s, 1H, aromatic), 8.56 (s, 1H,
aromatic), 8.17 (t, J = 1.9 Hz, 1H, H-2'), 7.87 (444,
J=8.2Hz, J=1.8Hz, J=1.0 Hz, 1H, H-6'), 7.34 (t,
30 J = 8.0 Hz, 1H, H-5'), 7.29 (s, 1H, aromatic), 7.27
(ddd, J = 8.2 Hz, J = 1.8 Hz, J = 1.0 Hz, 1H, H-4'),
6.71 (dd, J = 17.1 Hz, J = 10.2 Hz, 1H;, CH,CHCO), 6.32
(A4, J = 17.0 Hz, J = 1.9 Hz, 1H, CH,CHCO), 5.82 (4d,
= 10.2 Hz, J = 1.9 Hz, 1H, CH,CHCO), 4.24 (t, J =
35 6.6 Hz, 2H, CH,CH,CH,CH,0), 2.27 (t, J = 7.2 Hz, 2H,
NCH,CH,CHpCHy), 2.12 (s, 6H, N(CH3),), 1.85 (quintet,



t, J = 8.0 H, 1H, H5'), 7.27 (m 2H H4', 7), 7.16 (d, J

7.34 ( =
2.2 Hz, 1H, .25 (t, J 5.1 Hz, IH 25 CH[err]NH) ,ﬁﬁiﬁ J =
4.5 Hz, 4H, Wr?oﬂ)aﬁ?) i no net hyl ene) 3.22 (q, J = Pér o778
CHerr]NH), 2.45 (t, J = 6.9 Hz, 2H, CI—I[err]CI—I[err]CI—I[err]NH) 2.39
(br s, 4H, norpholino met hyl ene) ,-4182 (quintet, J .0 Hz, 2H,
C|—|[err]CI—|[err]CH[err]) To a stirred sol utlon of the above

am ne (133 ny,J39 6.9 I&B&W?gcﬁgeﬁbpﬂzacl a.69 raluiedigt,1.226=- mol, 83
[err]L) @Q%Etﬁd (@g CH cﬁ L) in DVMF (5.0 nL) under N2 was
added 1-(3-di rret | am no % % % car bodi i m de hydr ochl ori de
(EDCl . HO ) (2. 78&rsig S 41505y £23H26BxN5Pp¢ lodan dpQ Hamans e

above was followed to cgj V4 | 5‘35 H, s5aftten,chiqQ@at.ography on silica gel

el uting W|th ' . Et : erf.] Cigrrl, (15,1).t0 MO/ CH err]CO[err]/EtOAc
(37100 Found.v¢§w€§§§% 3ﬁ.C§.§, f, (331het,

PCT/ US97/ 05778 - 93-
N-[4-[(3-bromophenyl )am no] qU| nazol [ mﬂ,ﬂﬁl\é{ 3- :
nmor phol i nopr opy! 39 26% .as .a cream - powder, np

(CH er r] O [ er NftsdaftyBuomoRReny, ; am: — ,
(CCD[err])[erlﬂﬂhgu:WW 870 (s, 1H - 8. 52
d, J Hz, 1H, L 1 (b
él 3 _1g°° Hz, 1H, A%er%ag?i‘t“%‘ﬁﬁ g& T3 Eﬁ-‘o Vé)’)d’“fmfg‘ (éldr

J = 8.8 Hz, J@@a@qqzmiﬁynaryrymm {1378 ,94182 mmol), 1H H—5 ),
7. 33 (dt, J[eﬁdrﬁl&ﬂlé'hﬁeﬂéééé] £.0. Zle)'lZanhH -8 1uenddifi foni® aeildd, J =

(or 0,3 = 6 deaeatifd) Thme g8 prpcmps bearin atjsf@?‘%ic%:é“ o

CH[err] NRCO) 43 Muxs | before being doBckntrakedmongdes iredursdy| ene) 2.28

t 4H, 15
Emr phoI | no nephﬂene %%itg_L?EELC%‘ar El:@?g@t’edzv& b tﬁtc%c
CH[ err] CH er r [H88 &9MB CHF&B" ifp§xtracts wea'gcmagm fgth brine,

(E:[XiR/IrD {E[ (23r8 r | Bidrered I‘d{\z&ﬁ(‘ ]éﬁlﬁfd:]‘éué%aigé . ;:oncenEQu:&éd uﬁ%rl&’é@.ucezﬂg
ui i n- r.opanam de
To a sol ution¥af é}%[n?' o?*hc?[c%@%@%% Qﬁh??aoﬂ 2a qélh& 9 ne (157

my, 0.5 mm|)vq1,4,:1'd,15e0ﬁ.ﬂ:cl-{§g:}a_))EtOAc {15:40:45) to give N-{4- [(3-

- 20 bromophenyl)amzno]qulnazolln— -y1l] 3—morphol.1no—
propylamide (1.86 g, 78%) as a cream powder, mp (EtOAc)
. 184-186°C. '

1y NMR [(CD3),S0]1: & 10.37 (s, 1H, CONH), 9.91 (s, 1H,
NH), 8.72 (d, J = 1.9 Hz, 1lH, H-5), 8.58 (s, 1H, H-2),
25 8.17 (t, J = 2.1 Hz, 1H, H-2'), 7.86 {m, 2H, H-7, 6'),
7.78 (4, J = 8.9 Hz, 1H, H-8), 7.35 (t, J = 8.0 Hz, 1H,
H-5'), 7.29 (dt, J, = 1.2 Hz, Jg = 8.0 Hz, 1H, H-4'),
3.40 (t, J = 4.6 Hz, 4H, morpholino methylene), 2.69
(t, J = 6.6 Hz, 2H, NCH,CH,CONH), 2.58 (t, J = 6.6 Hz,
30 2H, NCH,CH,CONH), 2.44 (br s, 4H, morpholino
methylene).
13¢c NMr: & 170.24, 157.18, 152.86, 146.48, 141.13,
136.87, 130.21, 128.39, 127.01, 125.74, 124.21, 121.03,
120.79, 115.40, 111.46, 66.09 (x2), 54.04, 53.00 (x2),
35 33.66. |



stirred under N2 at 25[err]C was added dropw se propionyl 25 chl ori de

0.05 nm,, 8 mmol ) A yellow solid forned at once. After 45

En'nut es tﬁgogmga"‘was coll ected by . filtration and wamsmmset her
and dri ed. Recrystal lized fromwet methanol afforded the desired
product (97 ng, 47%, np 265-266[err]C. 93 - [err]H NWMR
[(CDerr])[err]SO: [err] 11.3 (brs, 1R 10.53 (s, 1H, . HZNH) 2 8o
?-dOZJ(E 1H, Aﬁﬁi}ls§58§aﬁ%ulla|é éﬂ'@or ZI%LBQ%Q%re%r 2h, H7 50 (é’ 7=
8.3 H, 1H HA' ) 5745 it 4.9:=0 A343%1H H5') . 245('q,|J:73
Hz, 2H, 35 FouﬁBIEerC],)55113;5H(,t5~2 =N, 251as 3H, gg[T?[Jg]g)7m5778 WO
97/ 38983

Z94- Mass SpactrafrEl FOLEFIOm AL (e 13k Aride 699854,

[err] Bt M err})863mmol) odn THF: (BOMMLAr rqxjdezsmz (28,09 rwa Sr adi@sd] ) . c
I
Sgl ggl a}ﬂed4fm3 fmsrlg%ﬁbﬂ y%e”h% °£0€5 H‘Afg %QS%]#“:P% N, 13.36%

EXAVPLE 29 réPWiiE [ 4The( §eBP&Eﬁﬁﬁeﬁ5ﬂ1)%ﬁ%]w iAavwed et g | arm

met hacryl anmite 2%9°C and was Seizred Ifbedm()idﬂﬁs)'bé%oggé %%4 [gg- 50 g

b henyl n ,
156 mol ) kﬁ‘%@%@%&“ Eaptabhe Sdleion ot 10 3R excess, 1.0
m), ¥ cat al ¢creactwnaﬁwﬁprgfwmphmdsmmadydmﬁomlfm de (1.1 nol
eq., 15 2. H&zf@))%aéfﬁléérbi('—):h@r BRI t8on! ¥F 'SR LdAFa Séé '’ ed

at 25[err]C f hour ve ch tinge two further s (50
[err]L) of rrae;f%a%ﬁﬁ% T,e h‘f’bFf’dgg%Fe ad@&g combined prgarHR 1 | | on vvas t hen
di l uted witlextnagts cderaHOtEbed] wahll brine, @ttilediovdridnhydifgs The

combi ned o 4@ £X'é sk en@lared HAAE:T-AHcE egﬁaggx‘grou%%%m

concir%trate reduced_pressure an d on silica
gel éﬁ’tﬁqni?gt%ﬁplmﬂ ePR] @1}&?9] gedorduting) wigh
MeOH CH[ er r MEIGEACTH/EX OAc (3:8b8#45t80¢ivReqarygba Hemyfinam Et OAc

|nazoI|n6 rrethlacr | am de
35" M ioghmolshy  LLABEORR APV )RR g sy
as a ye low glass (ca 90% pure by NMR) .
This was used without further purification.
20 1 NMR [(CD3),S01: & 9.40 (s, 1H, NHAr), 8.37 (s, 1m,
H-2), 8.17 (t, J = 1.9 Hz, 1H, H-2'), 7.91 (br d,
J = 8.2 Hz, 1H, H-6'), 7.54 (d, J = 9.0 Hz, 1H, H-8),
7.34 {t, J = 8.0 Hz, 1H, H-5'), 7.27 (m, 2H, H-4*', 7),
7.16 (4, J = 2.2 Hz, 1H, H-5), 6.25 (t, J = 5.1 Hz, 1H,
25 CHyNH), 3.59 (t, J = 4.5 Hz, 4H, morpholino methylene),
| 3.22 (@, J = 6.0 Hz, 1H, CHyNH), 2.45 (t, J = 6.9 Hz,
2H, CHB,CH,CH,NH), 2.39 (br s, 4H, morpholino
methylene), 1.82 (quintet, J = 7.0 Hz, 2H, CH,CH,CH,) .
To a stirred solution of the above amine (133 mg,
30 0.30 mmol), acrylic acid (4'mol eqg., 1.20 mmol, 83 uL),
and Et;N (excess, 0.5 mL) in DMF (5.0 mL) under N, was
added 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (EDCI-HCl) (2.0 mol, 0.60 mmol, 115 mg).
The standard procedure above was followed to give,
35 after chromatography on silica gel eluting with
EtOAc:CH,;Cl, (1:1} to MeOH/CH,Cl,/EtOAc (3:7:10),



[err]HNWR [(CD[err])[err]SQ: [err] 10.15 (s, 1H, CONH), 9.90 (s, 1H,

NH), 8.80 (Wo®rmsésd, H5), 8.60 (s, 1H H2), 8.20 ( brepuddtostis2' ) .
7.97 (br d, J = 8.6 Hz, 1H, H7), - 7.89 (br d, J =7.7 Hz, 1H H®6'),
7.80 (d, J = 8.9 Hz, 30 1H, H8), 7.35 (t, J =8.0 Hz, 1H H5'), 7.30
(br- d, J =7.5 Hz, 1H H4'"), 5. 949B8s, 1H, CH[err]C(CH[err])CO)
5.62 (s, 1H, CH[err]C(CH[err])CO) 2.02 (s,

CH err] ¢( CH eV § 40 (3 -bromophenyld agimo l[%rlrr}a%elmé ~¥5-§7[3153. 07,
146. 69, 141. OQno holméﬁﬁoﬁ?l]&&&y@.&mﬂ@ @ mp8. 26%) 128 . d lcxddm. 73,

124.11, 35 04, 12 15..19, 28, 18. 60. VO
97/ 38983 powdsr, YeH3c1;7hekbne) 171 / US97/ 05778

- 95- Lah R rs(cai rpsel ed HoB .@ferts Hidr MBI 8 170 tequlles:

C 56.4;5H 405N é45§/d g = 2.0upd: 1 b5 dla @-g& N, 14.5% 5
EXAMPLE 30 4- (13- Brono- phen%l am no) - qui nazo1 I n-6-yl ] et henyl - -

sul fonanide Y = 1. s Hz, ThHp Br2'ded Tt i Bt B-7ar8 rfo- Hzy (1,

br onophenyl ) ar+®] gui nagel (dae (J =Mad oCizyn 1), n-sﬂ,995 B8 f482) (0.30 g,
ca . 333 moid £ 878 ) d"20 2, gz, 1 HORRC Yot nfEor rab 2 e
chl or oet hanesulH.oriy+5 thi o'?r-aé ((@tz =®.4 Hzl4 g 1.7 Hz, 1H,]19 [err]L)

dropw 9§ Thegrgapti gnzggva@dat | [J-rgd]_%t 725[2erj Iz fam 1%3 @hoﬁo @d then
diluted with saturate err exiracted Et OAc.” The .

conbi ned or gani®F ekt r ts 5E6) wrgr 81, d8% £ ik lﬁi%é’lz'drlr%'d over
anhydrous Na[ eCBJCEE@Y s ]3. 87 (t, Jcenfedt kxd,e@HndH, NRaDICed gesewy e, and

chr omat ogr aphed on, si |4, ca I Cllerr]/EtOAc
(3:47: 50? gry'gt al?léaﬂtirgong? ﬁb%h%ﬁ:. N%El ffﬁefr hexane] ga\[/e !
N-[ 4- [ ( 3- br onophen¥i 3 dd% noPH. 032CHzCéfu Pdrn r?—@-y (]hn Byl AH.f onani de (210
gy, 54%5 as a morpholiféaadthRolEae) , ML .&b/[RuiMedwdeq) .= 7.3 uz, [ H NWR

X . , H S NH), 9.96 25 , 1H,
TR e O R A
1H, H-2'),'15§a¥¢ulﬁhed for CyjHzgBr§ "NgO,tH, 4B761R497.81 (d, J =8.9 Hz,
1H, H8), Found: 497.1250. :

20 EXAMPLE 28

To a solution of 6-amino-4-[(3-bromophenyl)amino]

quinazoline (157 mg, 0.5 mmol) in dry THF (3 mL)
stirred under N, at 25°C was added dropwise propionyl
25  chloride (0.05 mL, 0.58 mmol). A yellow solid formed
at once. After 45 minutes the solid was collected by
filtration and washed with ether and dried.
-Recrystallized from wet methanol afforded the desired
product (97 mg, 47%), mp 265-266°C. ' |
30 18 NMR [(CD4),S0]: & 11.3 (brs, 1H, NH), 10.53 (s, 1H,
NH), 9.02 (s, 1H, H5), 8.88 (s, 1H, H2), 8.00-7.97 (m,
2H, H7, H2'), 7.89 (d, J = 9.1 Hz, 1H, H8), 7.71{(4,
J = 7.8 Hz, 1H, H6'), 7.50 (d, J'= 8.3 Hz, 1H, H4'),
7.45 (t, J = 8.1 Hz, 1H, H5'), 2.45 (q, J = 7.3 Hz, 2H,
35 CH,), 1.15 (t, J = 7.5 Hz, 3H, CH;3).



7.67 (dd, J=8.9 2.1 Hz, 1H, H7), 7.37 (t, J = 8.0 Hz, 1H,
H5), 7.32 ;br J =8.1 Hz, 1H 30 H4'), 6.90 (dd, J = 16.4, 9.8
Hz, 1H, - err]Sderr]), 6.17 (d, J = 16. 4 HCT/U$P05778
CH[err]CHSQerr]) 6.06 (d, J = 9.8 Hz, 1H, CH err]CHSO err]).-
[err]C NVR [err] 157.18, 153.47, 147.1g, 140.83, 136.02, 135. 48,
130. 25, 129.03, 128.44, 127.77, 126.08, 154. 60, 35 121.18, 121.03,

115. 43, 114 fidss spectrum (¥9)375389834, Slpnm), 372 43, |
PCT/ USO7/ 057¢#, P rHET) ‘ Anal ysi s

96
cal cul at ed for ’a‘e}r]ﬁférr‘fgpl'\l[er?f&"er)r] 370c 4 @8 1ed BXM*) C,
47.4; H, 3. ZCalN;ulat:S% for C N3Bro-8C140..BH,8: 3. 1; N 13. 8% 5

EXAMPLE 31 ( ér h yl h\am.no] nazol i n-6-yl ] - E- but - 2-
enani de : gbsgput Iﬁgﬁﬁoﬁ% éﬁh {)} 3- br onophenyl ) am no]

qui nazl i ne E@l@dng Cl 48nB81; ) Hin 3THA :( &.nilp s‘t&%red 10 under N2 at
O[err] C was added trans-crotonyl chloride. A yel l ow solid forned
“upon addition. The solid was col | ected by Buchner filtration after
2.5 hours and sonl cated wi.t EERMREE{2give the title conpound

(216 ny, 529=[43 [ OB 28D hini . INVReferr])[err] SO :
[err] 11.55 Mﬁglo 78(s : 1H, NH), 9.17 (d, J = 1.9 Hz,
1H, H5), 8. H2), 8.12 (dd, J = 9.1, 2.0 Hz, 1H H7), 8.05
(t, 1 J = 1.7, stirregd polptdon @f $-amgre+4~[ (G+ HS), 7.76
(7 dgz \(]t ? ]br&n&pﬁgnyib‘hmtﬁo] quin@%oﬁ.@ﬁe J(J‘M%(ﬁ,d?&n éLC7O) gZH:] 1H6 g‘j )
(dd, J = 15.%2 9% l-V_gHE‘}E%hH?O 50'g c#éﬁcﬁf‘?ﬂ?] R %‘%’8 mI:ﬂ) BRAGE 14 H,

3H, CH err])nitrogen wassadgedt EtgN( Cexcesss (189, n[lar,r ]eBrdﬂ[aeryd:)c;

[0’2fr](51|v[ Eaﬂénlcﬁm{ %flbm§8§nélﬂgthﬁa‘é&&he” Fxg.Hz) e” éﬁé«ﬁdeq ,
C, %ﬁr 37%4‘“‘% 137 4588) dr°PW1P6un8'hECreyft29>n Was3 sprrned 13, 13%

at 25°C for 1.5 hours over which time two further

amounts (50 uL) of methacryloyl chloride were added.

The reaction was then diluted with saturated NaHCO; and

extracted with EtOAc. The combined organic extracts
20 were dried over anhydrous Na,;SO,. concentrated undér

reduced pressure and chromatographed on silica gel

eluting with CH,Cl,/EtOAc (1:1) to MeOH/CH,Cl,/EtOAc

(5:45:50). Recrystallization from EtOAc gave N-{4-[(3-

bromophenyl)}amino]lquinazolin-6-yl]-2-methylacrylamide
25 (195 mg, 32%) as a cream powder, mp 244-245°C.

lH NMR [(CD3),S0): § 10.15 (s, 1H, CONH), 9.90 (s, 1H,

NH), 8.80 (br s, 1H, H-5), 8.60 (s, 1H, H-2), 8.20

{br s, 1H, H-2'), 7.97 (bxr d, J = 8.6 Hz, 1lH, H-7),

7.89 (bxr d, J =7.7 Hz, 1H, H-6'), 7.80 (4, J = 8.9 Hz,
30 1H, B-8), 7.35 (t, J = 8.0 Hz, 1H, H-5'), 7.30 (br 4,

= 7.5 Hz, 1H, H-4'), 5.94 (s, 1H, CH,C(CH5)CO), 5.62

(s, 1H, CE,C(CH;)CO), 2.02 (s, 3H, CH,C(CH;)CO).

13¢ mMRr: - 5 166.71, 157.17, 153.07, 146.69, 141.09,

139.93, 136.62, 130.23, 128.24, 128.11, 125.73, 124.11,
35 121.04, 120.66, 120.51, 115.18, 113;28, 18.60. -



EXAMPLE 32 30 N- [4-[(3-Bronophenyl)am no] qui nazolin-6-yl]-4.4.4-

trifluoro- Ewogz3degsnam de . PCT/US97/05

" 1-(3-di met hyl am nopr opyl ) - 3- et hyl car bodi i m de hydrochl oride (1773 ny,
1.0 mol) was added to a sol ution of :
6- am no- 4[ ( 3- br onophenyl ) am no] qui nazol i-rﬁHS—BS (158 ng, 0.5 mmol) and
444-tr|fluorobut 2-enaoic acid ng 1.1 nmmol ) in THF/ DMF (4:1,
2.5 L), stirfd@lysis calayaredsien CISHISBr 40 requires:

PCT/ US97/ 05778 c 56 4; H, 4.0; N 14.6%. -97- -under
nitrogen at 0 : haur er added and after
15 m nutes th[g%rf)l%lgg pi ate \]}as%&' M gé?&% by Buchner filtration. The
resi due was rinsed with water (2 x 5 nm) and ether (10 nL) and air
5 . deied. The solid was suspendegyagsigye (10 ni) refl uxed

briefly, and.so |cated for an

by Buchner fik , 2 Aot anf
vacuum oven amm;@_g or 1. 5 hours to gl ve’

N[4-T(3-b h

qw[ na[zg)l i nrgrrz:: enﬁj :Lg%rrc?r]cgbsu?h‘kt’e%%n?ﬁes amm°'6 A 8ydrochl ori de (76
my, 33% as a pgﬁp}mnlqu]d;ulnazolznp IJBMéaS[C'bem],C

Cal cul aped f N quo

17 55 B (o PpoSRanml ] QO g 6185 lod) b’ i (20, m1 upgesTy,

[err]H NMVR [(&E)FEPPF}‘[&als]sédEd [Fe'%ﬂ (131 %gn?%req 1H3 APy mmed, 43 (s,

10 m nut es the ~solid was coI | ect ed

(138 NIJ—|)_ 8. 902@5 nLhi, Id2)c,atr&)lig@::(c§7azﬂdimt'|5<)f BuAdp éﬁd 1H, H2' 7,81 97
(d, J =6 ’cglﬁ%ﬁgj"?’es?éfmg’% i{iﬂ’f%%e(ﬁ]l %H’D Sag: i ?4 '7‘“2?} (d, J =
16. 4 Hz, lH cAzopwise.r | )They XRRQEION JWasr jtirrediaky 259G £of. 4 Hz, -

[1H, ] BJ.?V[ Ci—I;Q:ISEkeah]g%) then diluid whos!Sathratéd Nafco{Band
err]BrMerr ler err
EXAMPLE 33 gXtégé-t %’ %B@'fgophe’%ﬁ )%?ﬂ%ﬁbﬁ‘ﬁ‘a FEGIRLA- WFFcﬁlsopynam de

1- (3- Di net hylﬂﬁfﬂowﬂgbyld) wi-tdht byicwer boliried dever anhydiyduschhgsoge (200 ny,
1. 04 nmol ) Wﬂéoﬁé@ﬁﬂrh@eﬁ under fﬂadgéd”bfgssur

- 6-am no-4-[ (3 grom) hen m noj ui nazol i ne c3158 ng, 0.5 mmol) and
propi ol i ¢ aci grromatogr P ed on si 1Ca gel eluting with
20

MeOH/CH,Cl,/EtOAc (3:47:50). Crystallization from
CH,Cl,/hexane gave N-[4-[(3-bromophenyl)amino] -
quinazolin-6-yl]vinylsulfonamide (210 mg, 54%) as a.
cream powder, mp 217°C (dec). _

'H NMR [(CD3),80]1: & 10.31 (s, 1H, SO,NH), 9.96

25 (s, 1H, NH), 8.60 (s, 1H, H-2), 8.20 (d, J = 2.0 Hz,
1H, H-5), 8.14 (br s, 1H, H-2'), 7.85 (br 4,

J =7.9 Hz, 1H, H-6'), 7.81 (d, J = 8.9 Hz, 1H, H-8),
7.67 {(ad, J = 8.9, 2.1 Hz, 1H, H-7), 7.37 (t,

| J = 8.0 Hz, 1H, H-5'), 7.32 (br 4, J = 8.1 Hz, 1H,

30 H-4'), 6.90 (a4, J = 16.4, 9.8 Hz, 1H, CH,CHSO,), 6.17
(d, J = 16.4 Hz, 1H, CH,CHSO,), 6.06 (d, J = 9.8 Hz,
1H, CH,CHSO,).
13¢c NMR: & 157.18, 153.47, 147.17, 140.83, 136.02,
135.48, 130.25, 129.03, 128.44, 127.77, 126.08, 124.60,

35 121.18, 121.03, 115.43, 114.01.



(0.08 nL, 1.1 mmol) in DMF (1.5 nL) stirred under N2 at O[err]C. The
resulting solution was stirred at O[err]C for 30 m nutes and
quenched WQ3A#¥Ber. The formed fine solid was col | ®ETABIHYSTRIChner
filtration then 35 - dissolved in nmethanol and purified by preparative
tlc on silica, eluting with lo%é\@O-VCHCI[er]. The title

VO 97/ 38983 PCT/ US97/ 05778

338;310[ err fgaﬁ%%‘%}'@fl#ﬁ?ﬁ\ESf ébﬁﬁigﬁ#tow?%s&gug%éfr‘] ’ 1%2;/% (brs,

IH NH), 9.94 (s, 1§ H, H5), 8.59 (s, 1H H2),’ 8. 15
(s, 1H, 5 Found )c.7.85:7; M, (ml?ﬂ'h Hia B8. H6'), 7.37-7.28 (m 2H,

H5', H4'), 4.53 (s, 1H, CH). Mass Spectrum(CI) 369 (47,

[err]BrMH err]), 368 (24, [err]BrMerr]), 367 (50, [err]BrM—I[err])
366 (23, [err]BrMerr]), 91 (100). EXAMPLE@ICM at ed for

Cerr]Herr It (B ‘
Found: C 5%_[ .84, N, .
EXAVPLE 34 enamiden |[4- [(3 Br onnphenyl ) ami nol ] qui nazol i n-6-yl]but-2- 15
ynar;de . To a'%blhﬁiﬁnﬂéﬂn§0&m2nbuh¥TQBCbESthﬁéﬁ§lﬁEmnno] 2.3
mrol ) an a RLOpPY arbodiimd

hydr ochl or i (%Er%gxy % 1‘ 0 mmol) bWFﬁ’IE ﬁg) |F‘Fl"ﬁ§e9t 25[err]C
for 20 nmi nunademadNadde® B was @Mnbranﬁferbtmphehybradeno] gui nazol i ne .
(316 M), yellok Gdud )foﬁm@dn@a&htaaals%ﬂtlO@h&aéoiapr&sg under N2

at 25[err]C ﬂ Ia S furthere}é mnoprog

3- et hyl car b&8i F‘ﬁF('f@ y?}?(ﬁﬁﬁ}m‘?ﬂ t B:Saﬁbonla teFopf) > hours gapd 2-putynic
acid (82 ngsonn&anad)wmuhestoﬁ¢et02§1ve thaotbele8chbmpoanéur t her,

1- (3-di net h)(i%t gl%pr%g)) 279_ g&@yl carbodii m de hydrochloride (197

ny, 10mm g , 1.0 mmol ) were added to the
react NmAf[t(QD:;s}tzsqll-ng tléﬁ%r fhrsa 1Er (N8}, 1200381 §S.t he
reactlon 1H, nnas @uanchﬁﬂ wrth 108 ez, ThR, yRb) Owepsecisi t alie was 30

cortected, pg 3% Wdd L Y, 15260, WA wr), b LDV am ne and
S 079 Mz, 1H, H2'), 7.99 (&, J = 9.0 Hz, 1H, HB),
7.76 (dd, J = 8.1, 2.0 Hz, 1H, H6'), 7.58 (dd, J = 8.6,
20 1.7 Hz, 1H, H4'), 7.52 (t, J = 8.1 Hz, 1H, H5') 7.03-
6.94 (m, 1H, [(CO)CH=], 6.34 (dd, J = 15.1, 1.7 Hz, 1H,
CH=CHCH3), 1.98 (dd, J = 6.8, 1.4 Hz, 3H, CHj).
Mass Spectrum (CI): 385 (89, Slmrmu*),
384 (51, 8lprm*), 383 (100, 7°Brmu*), 382 (37, 7°Brxm*).
25 Calculated for CpgH;gN,BrO-HCl:
c, 51.51; H, 3.84; N, 13.35%.
Found: C, 51.29; H, 3.52; N, 13.13%.

EXAMPLE 32
30 -14- - e amin i lin~-6-yll- 4-
txi -E-but-2-en
1-(3~dimethy1aminopropyl)-3—ethy1carbodiimide
hydrochloride (192 mg, 1.0 mmol) was added to a
solution of 6-amino-4[ (3-bromophenyl)aminolquinazoline
35 (158 mg, 0.5 mmol) and 4,4,4,-trifluorobut-2-enocic acid
(153 mg, 1.1 mmol) in THF/DMF (4:1, 2.5 mL), stirred



silica, eluting with 1:1 Et OAc/ acetone. The desired product was

| sol at ed aswa yrdsbge»v solid (20 ng, 4.7%, np 281- 283[gerni$e708rrs
[err]H NVR [(CD[err])[err]SO]: [err] 10.97 (brs, 1H, NH), 9.93 (s, 1H,
NH), 8.76 (s, 1H, H5), 8.57 (s, |H H2), 8.14 (s, 1H, WO

97/ 38983 -97— PCT/ U897/ 05778

- 99-. m. 3H H7 =
8.1 Hz, 1H, H5u5:a2n7 %tfageﬁ* °at 798Gy ’1“1#94461 )h°‘2r Waterz‘b@ pk) ‘SﬂS

CH err]). added/handSpécerums( ﬁﬁﬂu)tes'saihd ecimitd s Mr&er r]), 382 (23,

5 B 8 ed for :
Cerr] I[—|F<ra;]r] LI?%?H%ébeé %ﬁc?gg Etrlé]l%r r{%) The res:%h& Q;C 55. 69;
H: 3.99; N, 13rinsgd with wagggnd2 xC5 3g:)sAandd eth®s; (N} mk) ogsd ait0

EXAMPLE 35  griedlNV i-ﬂe(aoﬁaama&h@w(faﬂdga ﬁwgétsM 3¢ £ g i M 'di n-7-
yl]-acryl am de

am no- 4-
bronophenyl ) arﬁ?\%’[‘b’ﬁ'?dsfﬁe§lﬁr p?ﬁdms(ﬂwa( fcjﬁ/e%rcﬁe%marsutes : Bhe 3780)
(140 ny, O.46 swbid,wakheollécksd myd Buchner ﬂi‘t][tefaﬂi}bxﬁ,eXﬁﬁSSedZWﬂtHL) at

o ooy Bl ) ancPQELe el Yddlfund bofod O Ofsoc BGEPL)

dr opwi se over reaction hen™ St rred at

diluted 1.5ikouviat B gayeeNridctldd hronaphenyl mrirehbi ned 20 .
or gani qcﬁxtra%ﬁlw@lmsbeﬁmt,h hr-lt&&fldxdx%m enamide anhydrous

Na S at. ed . re e before bein
oy ot oG ol bPLRFSERLERIEE 198% gl PN a5 @, 110l VLIS, PE0PLE, PO N
MeOH/ CH[ err] Citaer273 2 TBRC( 5: 45: 50), to give N-[4-

[(3- bronophenyéaféﬁf@iaar Egel é, 3ugl B¥FL .. 0. 4 acryl ani de (12
ng, 7% as a cream povvd @:Hf’err]Cl err]/hexane) 215- 220[err]C
(dec). [err]H R{‘?CBFerF‘}) sy 14-40%- 11,15 (s, 1H CONH),
10.25 15 (Bourid ,49.89, (H 2H56H5)1, 827.27%s., 1H, H2) 8. 40

(s, 1H, H8), & Hy1Hna )yae . 88 d [r:
Hz, J[err] = %%ﬁézﬁ EiFﬁ#L%g ésié 108 Dozt §'H( @\m) ﬁ?] 5y 7 36
(dt, J[err] :317H:7 N&) , 18 ePP] (&: 1H H 1;58Hz70 X1, RHEY )H5)6 GBJ(Jdd(Sd =
17.1, 10.2 Hz,a#HH2'), 7.97 (44, J = 2.5, 9.2 Hz, 1H, H7), 7.87 (d,

J = 9.0 Hz, 1H, H8), 7.81 (4, J = 6.9 Hz, 1H, H6'),

20 7.41-7.33 (m, 2H, H5' & H4'), 7.11 (4, J = 16.4 Hz, 1H,
CB=CHCF3), 7.03 (dq, Jq = 16.4 Hz, J; = 6.4 Hz, 1H,
CH=CHCF;) .

Mass Spectrum (CI) 439 (78 8lprM*), 437 (200 19prM*) .

25 ' . EXAMPLE 33

1—(3-Dimethylaminopropyl)—3-ethy1cérbodiimide
. hydrochloride (200 mg, 1.04 mmol) was added to a =
_ solution of 6-amino-4-[(3-bromophenyl)-amino]
30 quinazoline (158 mg, 0.5 mmol) and propiolic acid
' (0.08 mL, 1.1 mmol) in DMF (1.5 mL) stirred under N, at
0°C. The resulting solution was stirred at 0°C for

30 minutes and qgquenched with water. The formed fine
so0lid was collected by Buchner filtration then

35 dissolved in methanol and purified by preparative tlc
on silica, eluting with 10% MeOH/CHCl3. The title



CH err] CHCO), 6. 39 (dd J =17.0, 1.8 Hz, 1H, CH err] CHCO, 5. 86
(dd, J = 10.1 1H, CH err]CHCO . 35 WO 97/ 38983

'PCT/ US97/ o fpmas’ | ' -100-  PCT/US9TOSTTS
EXAMPLE 36 N r4- (3-Brono-phenyl am no) - pyri do[ 3, 4- d]pyrinidin-6-
yl]-acryl am de A suspensi ong®f 6-fl uoropyrido[ 3, 4-d] pyri m di ne-
5 4(3H)-one (U. S. Patent Application 08/ 358, 352, 1994) (1.65 9g)
in 50 nL thi omhockaselgaﬂaésaeagl adg,@naooaf solia (241 BRf hylzefyor mami de
was heat ed und%ﬁghgééux until a | ear sol ution was obtalned (20
mnutes), afd® a further 30 m nutes. The volatiles were .
removed underH MR [(mhgh§sa]pre§smle18an5rshe1HQSNHUe ®a94dugsohmed in

di chl or onet edlﬁntﬁ5§qu§og§ &g]cgbgrrh igh% solvent

was dried an eaned %
f1 uor 8pyri ddiZ’ Wdip%r?h ?némwh35h ﬁas HﬁssBWéd 7R37-7. 2a,znpr<2prano| (50
L) contmlnngyEsﬁuoppam|53n@s(21ﬁ orH) 15 The m xture was heat ed under

reflux for tes to e pragi ich was redissol ved
by the S FRTHEOR ferls RITMT RS Q%E#ﬂlahe 3681 16n of |
~ water, the 55&1ann+dn VBE7 coB@ent TRdd” hnd36601 23, t 6%BEME), 91 (100).

'4 [ (3- bro | 0 [3,4-d- 20 pyrimdine, (2.29

n% (ngyaq;%¥%§l of ¢ %ﬁ&fﬁ?ﬁf@ m xt ur e of
4 [ (3% onopheny! ) arf no33 664§ WBr o3 - 02 N PP R&&[3, 4- d] pyri mi di ne (0. 48 g)
and 4- met howdwiay| -c, 55.40anHpe2(88;3ng) 15n1eghanol (50 nL) was heated to
100[err] C for 5 days. The resulting product was chromatographed 25
on silica gel, eluting with CHerr]C[err]:EtQAc (3:1), to give
4-[(3- brom)phenyl)am noj = 6 [(4 rretmmr@ﬂ)rret hyl -
) nhad h gethanol)

0 g portlon'd - olsso ved in 5 n
. A8 4 and heated under 30 reflux for 1 hour, and the
m xture was evapdatadsébution of dZybesgnoibeacédi duo6wmg,partiti oned

bet ween” Et OAC salgho 1) andgﬁy?f lﬁggayiﬁmtg rrf rude product was

chronatographed on alumn utin err] Me CH (97: 3)
to give 6-amfFhIqaxhe Qﬁ&ﬁ#@ﬂy¥¥3ﬁ9ﬁB}B§F B0{385 mg, F3°4mﬂPBQrPﬁ1d|ne
(0.040 g,), or (CHnaLY |$t{ierihg 2¥125°8486er 2DGninutes was addéd
20 6-amino-4- [ (3~-bromophenyl)amino]quinazoline (316 mg,
1.0 mmol). The resulting solution was stirred under N,
at 25°C for 14 hours further 1l-(3-dimethylaminopropyl)-
3-ethylcarbodiimide hydrochloride (206 mg, 1.0 mmol)
and 2-butynic acid (82 mg, 1.0 mmol) were. After
25 another 8 hours further, 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (197 mg, 1.0 mmol) and
the acid (93 mg, 1.0 mmol) were added to the reaction.
After Stirring at 25°C a further 12 hours, the reaction
was cquenched with water. The yellow precipitate was
30 collected, sonicated with acetone, treated with
triethyl amine and purified by preparative tlc on
silica, eluting with 1:1 EtOAc/acetone. The desired
product was isolated as a yellow solid (20 mg, 4.7%),
mp 281~ 283°C. .-
35 14 NMR [(CD;),80]1: & 10.97 (brs, 1H, NH), 9.93 (s, 1H,
NH), 8.76 (s, 1H, H5), 8.57 (s, 1H, H2), 8.14 (s, 1H,
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-101- WO 97/38983 10 @ sol ution of 6-am no-4-[(3-bronmophenypoaitdik
pyrido[ 3, 4-d] pyrimdine (J Med Chem 1996; 39: 1823) (455 ny, T%
mmol) in dry THF (50 nL) at- OC under N2 was added Et3N (22.5 nnnl,
1.61 nm), a catalytic amount 5 of DvM#®-(45 ny) and acryl oyl chloride
(4.50 mol , err The reaction m xture-was stirred for 1 hour
and then addi tHhh 'écﬁgfﬁy 6chlor BHe HY00HBer M4')) mdk-34 (t, added and the
reacti on was aFloveditRzyald) tR59OM7.29 (d, t gTRerAtgIns; andy Stgg rpd for

anot her hour fore, bei worked up as.in the previous exanple, to
give after ly y f) Unﬂﬁt:h&ghﬁtography on silica gel eluting with

MeOH/ Et OAc (5z~gasss spéa:{-ma bABADphedRB) 4%i000] SYExtmit), 382 (23,

[3,4-d] pyrim By aggy| pgs de7 ) 7% as a cream powder, np
( Et OAc/ MeOH) 238- 245[err? ?@S g& ) erth NVR [(CD[err])[err] SQ:
[err] 11.07 (<Lakgplaepd)t °{o¢3 13N4Br° 0. RHPC38g05 (s, 1H, H5 or
H2), 9.03 (s, 1H, H2 orr: 55.69; Ha) , 38966 f5, 13H1288) . 8.18 (br s, 1H,

5y, 1 ok 6 SR G088 i lagali iy, o' (v 20

J =1.2, 16.9 Hz, 1H, CHerr]CHCO, 5.87 (dd J = 10.1 Hz, 1H,
CH err h@HCO) . [err]C NMR [err 5 156. 82 154. 13, 150. 87,

147. 92, 141. 64, _140 40 131. 25, 6 127 86 126 49, 124.76,
121.30, 121. A= Somel SN REdde [4a B3l pyvarimid
C[err]H[err]BmﬂU&ngygggﬁﬂgﬂerr]O reqU|res : C, 51.3; H

3.4; N, 18.7% Q %
EXAMPLE 37 30 r$° Jié%%%ﬁéé s:iﬁ}:"&ﬁenylg no?mﬁ99|§ ﬁé 4-d] pyri m di n-

6-yl Jacryl am &ta-’omophenyl)ammepbpxrm@ée 3oHirvyamdfliseartihdfet [@m,
met hyl piseny| ) arsgs)3w/y3 84 3, ¢ 40 Jnodaeemai@'e biA® (14 mg) g‘n‘g ui di ne

o et hoxybenz it re s 216" r%h (F50P G BHPEE 1B (wags 2SR | bed i n ¢ he
previ ous acryloyl chloride (4.8 mol eg., 182 uL) dropwise over
4 hours. The reaction was then stirred at 20°C diluted
_ with water and extracted with EtOAc. The combined
20 organic extracts were washed with brine, dried over
anhydrous Na,SO, and_concentratéd under reduced
- pressure before being chromatographed on silica gel
eluting with MeOH/CH,Cl,/EtOAc (5:45:50), to give N-[4-
o [(3-bromophenyl)amino]pyrido[4,3—d]pyrimidin—7-y1]-
25 acrylamide (12 mg, 7%) as a cream powder,
mp (CH,Cl,/hexane) 215-220°C (dec).
1n NMR [(CD3),S0): & 11.15 (s, 1H, CONH), 10.25
{s, 1H, NH), 9.67 (s, 1H, H5), 8.71 (s, 1H, H2), 8.40
(s, 1K, H8), 8.21 (t, J = 1.9 Hz, 1H, H-2'), 7.88 (dt, -
30 Jg = 7.6 Hz, J. = 1.5 Hz, 1H, H-6'), 7.38 (t,
J = 7.7 Hz, 1H, H-5'), 7.36 (dt, Jg = 7.7 Hz, J, =.
1.5 Bz, 1H, H-4'), 6.68 {dad, J = 17.1, 10.2 Hz, 1H,
) CHZCKCO), 6.39 (ad, J = 17.0, 1.8 Hz, 1H, CHZCHCO),
- 5.86 (dd, J = 10.1, 1.8 Hz, 1H, CH,CHCO).
35
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- -102- exanple (140 ng, 0.56 mmol), DVAP (14 ng) and Et 3N

(excess, WOP3BI835t 0C under N2 was added acryl.oyl BET/AISINST(S2. 7 nol
eq., 123 [err]L) dropw se over 3 hours The reaction was then
stirred at 20[err]C for 1 hour, glluted wi th water and extracted
with Et OAc. The conblned organﬁ extracts were washed with brine,
dried over anhydrous Nalerr] i d concentrated under reduced
pressure before belng chronatograph on silrca g E . . eluting with

CH2Cl 2/ Et OAdE4-1(3 tBx oparplre) gdn56)y» to give

N-[ 4-[ ( 3- netymyl o]pyrldo-

2 Orc! hoxane) 228 g""”%}%@%& ﬁ%}ﬁ%ropy?mostarA]—mmim%%‘i%?—p‘”"er "
(CD[«srr])[eﬂrqfso]on¢ efU]S11pasens, AppiliCaklipn 08/358,352, 1994) 1H, NH),
02 (s, 1H, H 9 1H H8

63 Em (5% 3 300%1'(&“2’55’1 gh%h‘*ﬁs dH%)eE!§§'F§ d%°p§ ot 5)Hz
|H, H4 ), @lwt@w‘- ormamlée—Wﬁ beakedzunéermef dMpepnkddcs), 6.37 (dd,
J = 17.0, clearibéhﬂtloﬂfhag}ﬁﬁtﬁlﬁkﬁmx205m§5u€égd Jandl@hén ¥of Hz, 1H

CLer11 00 Gietnd® e TS A $B10e0 0700t SRR PRS0
Found® C, 6Z<Rluded Hresiire?. enﬁ the residue was dlssolved in 'EXAMPLE

38 25 Nc{fhm%l%f m@%&waeheamda[ dqfieBLBY iaJt8, " The
6-yl]-Nnethyl_ acr

1- ( 3- Di met hyiodH r"fﬂf/@ree‘étﬁ?@ca%eﬂﬁﬁmtaegl"e cruﬁ?dFGSHP-SFPdé (294 ny,
1.5 mmol) wefslxmid:;sim:td@[‘EBA -d]pyrimifline whighsehst dissellved in

g O PEaHST (s e | BREERITBRMRL AR TaRe VBT Y O (10

yr| dPne, (OFhe mixturs: vzaermem@(gnéemyeﬂm €gr 15 minyggsrt®2 at OC.

After 30 m @ﬁ&séfﬁt‘é@fﬁiﬂ:@ﬂey\ﬁﬁhlch waswéa&dsbmvaa[ Bk ke and after 3.75
hours, furt h%d q__crall i c. 35

nours, For Badh e s opnERifa3 |BEFEY piE° BBl Rd, 1o S0l i on
water, the solution was concentrated and cooled to glve
4-[ (3-bromophenyl)amino} -6~ fluoropyr1do[3 4-d}-
20 pyrimidine, (2.29 g), mp (MeOH) 219.5-221°C.

A mixture of 4-{(3-bromophenyl)aminoc]-6~£flucro-
pyrido(3,4-dlpyrimidine (0.48 g) and 4-methoxybenzyl-
amine (10.3 g) in ethanol (50 mL) was heated to 100°C
for 5 days. The resulting product was chromatographed

25 on silica gel, eluting with CH,Cl,:EtOAc (3:1), to give
4-[ (3~-bromophenyl)amino]-6-{ {4-methoxyphenyl)methyl-
amino]lpyrido(3, 4-d)pyrimidine (0.18 g,) mp (aqueous
methanol), 178-179.5°C. A 0.10 g portion of this was
dissolved in 5 .mL trifluorocacetic acid and heated under

30 -reflux for 1 hour, and the mixture was evaporated to

[
(
[
9.
7.

dryness. The residue was partitioned between EtOAc and
agqueous ammonia, and the crude product was '
chromatographed on alumina, eluting with CH,Cl,:MeOH
{97:3) to give 6-amino-4-[(3-bromophenyl)amino]pyrido-
35 [3,4-d)}pyrimidine (0.040 g,), mp (CH,Cl,) 241.5-242°C.
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- 103- wo Wisegzvat er, and the solids were collected and aidyniser

dried. The solids were triturated in hot di chl or onet hane: et hy
acetate and collected to | eave - t he product (67 ng, 569%,
215-223[err]C (dec). 5 [err]H NVR [$DBferr])[err]SQ: [err] 10.11 (s,
1H, exchanges Derr] O, ' 9.14 (s, 1 H), 8.80 (s, 1H), 8.45 (s, 1H
8.22 (s 1H) T0769§°(lblrt1d>n pi 67-am:|=1|zo qw(wbmcrpnmyhammm-

6.36-6.23 (m as (864 ) 1996139 : 3844 (s, 3H).
10 Cl VB mréwzr‘el atlve-@éi S5 Y'Y

et
(99), 387 (20) {435 mg, o1y Bl éﬁ') HEEr IR wrderdN2 0. 4
H-err]Q . was added Eﬁ,i‘%ﬁZZJZGS hmc3 811.. 64, mil/) 8% catalyti®Uadioukt

52. 25; 3.51, MPLE 39
N-[ 4- ( 3-Br ono- Nﬁﬁam ng) Qr Iaélc} fcpdlj%l cth?r:.de (4.50 moEi(A

6-y1] - net hacr y . The reactipn an:gﬁnme oapfstirred for .1 hour
6- ani no- 4-[ (3- Eﬁ&”ﬁﬁ@ﬁn&%ta‘bnal S FIRIPY :.%;d’e leO’dS'ﬂi.ﬂ'u@Es(J Ms'd0

Chem 9:182 (250 0.82 t 3 excess 2

nL) and DVAP (Eagﬁayﬁr'%)ﬁ’ﬁ Mva%%‘;"e; %woagnrm added

met hacryl oyl cbémpeﬂat(x&exahdlsrm]rred for emqtheﬁ aiomf B@ﬁoierméi:)g t he
reacti condi a r €y ive after
col urmogcr)ld ‘tﬂbgﬂéd B r\agtgl éégligyePf%‘\(l)%f raéﬂ on Si céell ge lgl uting

wi th Et OAc/ CH| 69?-]-‘(‘:@[ shrpmefog)ra @A%mmdquth

pyrido-[3, 4- d]naonvrndon& -($l: 53~ m—FM-am:y-lwsndﬁ:henyl)axéﬂ& rf46-as a

e Pl ( P8 %&@%ﬁﬁ%’%ﬂﬁ @ 178|[§';’“10359° (s,
1H, NH), 9.06 (:seaml-pom)er.snm (E£OAH{MaQH), 288245°C (dags,);LH H8), 8.19
I&; lJH-15|1_I_g )HzlnlﬁimHt[%cg% 3583} :( A%, 191 .07 (s][q}f] 501\?:{7)63 t eﬁ err-] 1.6
8.i‘L H | J[err]l 5 (s, 1H, HS or Hjﬁ), 9. 0 (s,
H5), 8.66 (s, 1H, H8), 8.18 (br s, 1H, H-2'), 7.89 (br
d, J =7.6 Hz, 1H, H-6'). 7.40-7.33 (m, 2H, H-4', 5'),
6.70 (a&d, J = 17.0, 10.2 Hz, 1H, CH,CHCO), 6.41 (dd,
. 20 J = 1.2, 16.9 Hz, 1H, CH,CHCO), 5.87 (dd, J = 1.2,
10.1 Hz, 1H, CH,CHCO). |
13c NMR: & 163.35, 156.82, 154.13, 150.87, 147.92,
141.64, 140.40, 131.25, 130.26, 127.86, 126.49, 124.76,
121.30, 121.02, 120.97, 103.43.
25 Analysis calculated CqgHq,BrNg0-1.25 H,0 requires:
C, 51.3; H, 3.4; N, 18.7%.
Found: C, 51.1; H, 3.1; N, 18.4%.

, EXAMPLE 37
30 _ rid

To a stirred solution of 6-amino-4-[(3-

methylphenyl)amino]pyrido{3,4-dlpyrimidine, made from
m-toluidine and 4—chloro-6-fluoropyrido [3,4-4]-

35 pyrimidine, followed by p-methoxybenzylamine and

' trifluoroacetic acid, as described in the previous
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-104- 4 Hz, 1H, H4'), 6.04 (s, 1H, CHerr]C(CHerr])CO, 5.64
(s, wogws%?t—l[err]C(CH[err])CO) 2.03 (s, 1H, CH err] ECTASITAIIFCO

El HRMS (I\/Hr) Cerr]Herr]Br[err]Nerr]0 requires 385.0361. Found
385. 0360. EXAMPLE 40

N-[4-(3- Brom) phenyl am no) - pyri do[ 3. 4- &P&yn m di n-

6-yl]- et heny,

6-am no-4-[(3 rormgﬂaén I gmo 6 Tﬂ‘oﬁ\ Bkl |d0?’§ &'g&] 631/19 Fitalhe (J Med
Chem 1996; 3@3’1%% (2 5% mL) at ﬁﬁc ene‘lsrniflnl vasgadhe@pagsyidoyland DVAP

(catal yti.c) dlﬂlorlde (EHF ;ﬁaQ ga_;‘), wag3r gagt ggowggecgbg@ﬁh@,ﬁggsul fony:ct
give after

hl d 1. 0] t .
ghrgﬁr:at gggap oﬁe§$ﬂ%’5 \j@f nggﬁ{ll é WLFR %5 23%0@%@4?‘@&0 [err]/Et OAc
(2: 48:550) anﬁ-lnt;edaﬂrithatvaberfand\ extractEé] withCEEeae]./ heyane,

[\Ié[j Ej]( gyPrm |n 6 yI -vin ?Zﬁc?gﬁgﬁ]sdwévefgg)washe&s%th brine, dﬁls’fieam
powder , us NazS°4[é¥1¢] Fpmm[:{rwﬁ@ruwpm redared [err]

(11. 0|2H( SHZ)llﬂ;reiﬁlﬁfé ]Moré%&ﬁxéschﬁﬂmtogirhbhéﬁ) on9s92ita, gelr 8?5% it 8.67

S

Jerr] = 531%“15’5% Hith C‘&ZQI%E%%F I(-f-%G §9 8@6?"‘2‘31;%*—01‘*‘3 J=79

Hz, 211, H—5 02: M@Xbrt@ltgm@empl [Yssme&hylphenyl)a{mno]pyride- , 1H,

H4), 7.07 O 6.30 (d, J
) 1[(E|ddlo_|d]]py PAirR-6 ]aéjfglgﬁlde { r]%gg S'E_EL) H (

= 16.5 Hz, [erT CHSCIe
CH err] Cqu;é: 1§am powder, %]': @ernisez% Z?L%ﬂcsmqumpzs 147. 43,
H

141. 54, Nmoma; )123§bp2 3301363 12/7.08, 4GRHY3,1624888s, 121. 43,

121. 24, 121. S cukated,for
C[err]sH[err;%yN err gerr lli %Obé ﬁé; b 6f §L 1H, H2 or , C,
43. 9% DokS., 1H' H&bund: 62, (m4. %H Hrl 2'0;6N),18.89% (m,
WO 97/389831H, H-5'), 6.89 (br 4, J = 7.5 Hz, 1H, HPET|USE76657d4,

- 105- J = 17.0, 10.2 Hz, 1H, CH,CHCO), 6.37 (dd, J = 17.0,
1.9 Hz, 1H, CH,CHCO), 5.85 (dd, J = 10.2, 1.9 Hz, 1H,
' CH,CHCO), 2.35 (s, 3H, CH4Ar). |
20 Analysis calculated for C17H1gN50 requires:
' C, 66.9; H, 5.0; N, 22.9%.
Found: C, 67.3; H, 5.2; N, 22.9%.

EXAMPLE 38

25 =f{4-{3-Bromo-phen mi = idof3,4-4 imidin-

6-v1]1-N-1 2l 1
1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide

hydrochloride (294 mg, 1.5 mmol)'was added in one
portion to a solution of 4-[3-~bromophenyl)amino]-

30 6-methylaminopyrido[3,4-d]pyrimidine (100 mg,
0.3 mmol), redistilled acrylic acid (75 uL, 1.05 mmol),
pyridine, (0.3 mL) in 3:2 THF:DMA (1.8 mL) stirred
.under Nz'at 0°C. After 30 minutes the reaction was
warmed to 25°C, and after 3.75 hours, further acrylic'

35 acid (25 uL) was added, and the solution was stirred
for an additional 3 hours. The solution was quenched

-



EXAMPLE 41 N- [ 4- (3- Brono- phenyl ani no) - pvri do[ 3, 2-d] pyri m di n-

6-yl ] - acr ylvegoohsgoss ' To a stirred solution of 6-am PorAIsdNe8THRr OND-
5 phenyl ) am no] pyri do[ 3, 2-d] pyri m di ne (J Med Chem 1996;
39:1823) (46 ng, 0.15 mmol) and acrylic acid (6 nmol eq., 0.91 nmol ,
62 pL) in DVA (5.0 nl) under N2 we@3added

1- (3-di net hyl am nopropyl ) - 3-ethyl car bod| I mde drochl ori de (EDCI
HC1) (4.0 nol W&ékh wats¥ .mimd “f{? ids wRpe c‘-ﬂ'l]ee‘?%%%t%q Xt ure was
stlrred for 4arhears The soliidsh waskth tixialrawedinis Wwbtacrylic acid and

EDCI . g}(i%f'%e t:lhlan 1 beé da%ﬂdeé@ﬁ/eééeéogﬁ}'t was then

vvorked up as 368 glveater romao ra
etuting with Eh@@rgﬂp@rtr](ﬁ'l[m] iﬁﬂ)b) mm 211:5 223%d¢®{err]d [err]/EtOAc

grzn ﬁg] 59% dgli P‘ﬁz d], pyr ?62 -]aaclro Il1 ‘% (i erchanges D % as a cream
povvderpy [%Pr](pég[é'rﬁ)/'héc ‘Szzioll@z-sd%r#dsv '1H), 822

[(CD[err])[ernkSO]'l ofter(bk 4. 113=(s7 Tz CAwt), BD.43-7s361tm, 2H), NH),

T W), 5 B03fas- .G 3P 0568y {iF 9 B g’ Slmg o ) T

H6'), 7.39 (8,44 (s, 3M)= 8.1 Hz, 1H H5), 7.33 (dt, J[err] = 8.2 Hz,
Jerrlig - ciMs. }%/HZ (rlaliadix/é %) BES (i, Bga Lidh) 1%8'35HF oiLH

CH[ err] CHCO), 0, 1.8 Hz, 1H, CH[ err] CHCO) , 5.91
(dd, J = 10. 23g§ 39&3 £ 7 érr]Cl—lCO) Anal ysi s cal cuI ated for
Cerr]Herr] Bhﬂﬁéys]i@ caimnrl@g:ed for C17H14NSOBIC0 almzo:H 3.3; N, 18.9%
Found: C, 51.7; H 3c3; 5N, 183 §0 3 . N, EXAIVPLE
42 N- [ 4- ( 3-.Br ono- phe% am n(?; benzo[liit'hl eno[ 3, 2-d]
pyri ni di n- 8- yFPaBAy| affirdé o Ny on of
8-am nos 4- [ (3- br onophenyl ) am no] ~ -benzot hi eno-pyrimdine [see Patent
Application 35 WO 95/ 19970 1995] E&%ﬂ? 0 26 mmol ), acrylic acid
(0.04 ni, 0.58 mol). and triethyl anfic o) WD 97/ 38983
PCT/ US97/ 057 78= in- 0.5 mol)
in DV (1.5 ”Eﬁiﬂ_ﬁéiwﬂﬂlﬁt 25[err10was
To a solution of 6-amino-4-{ {3-bromophenyl)-
- 20 aminolpyrido{3,4~dlpyrimidine (J Med Chem,

1996;39:1823) (250 mg, 0.82 mmol), Et;N (excess,
2.0 mL) and DMAP (catalytic) in THF (30 mL) under
nitrogen was added methacryloyl chloride (3 x 1.1_mol'
eqg., total of 264 nL), the reaction conditions and work
25 up were followed as above to give after column and
preparative layer chromatography on silica gel eluting
with EtOAc/CH,Cl, (1:1), N-[4-{(3-bromophenyl)amino]-
pyrido~{3,4-d]lpyrimidin-6-yl]-2~-methylacrylamide
(18 mg, 6%) as a cream powder, mp (CH,Cl,/hexane)
30 177-178°C. . o
1l NMR [(CD;3),S01: 8 10.61 (s, 1H, CONH), 10.29
(s, 1H, NH), 9.06 (s, m, H5), 8.93 (s, 1H, H2), 8.67
(s, 1H, H8), 8.19 (t, r = 1. 6 Hz, 1H, H-2'), 7.91 (dt,
d = 7.6 Hz, J, = 1.6 Hz, 1H, H-6'), 7.38 (t, -
35 - = 7.9 Hz, 1H, H-5'), 7.34 (dt, J4 = 8.1 Hz, J, =



added 1-(3-di net hyl am nopropyl ) - 3- et hyl car bodi i m de hydr ochl ori de
(127 ny, 3},‘?6 nmol ). After 24 hours the reaction m xture was
quenched R7¥WLr and the light 5 tan precipitate WwRCTAHVBYRd by
Buchner filtration and purified by preparative tlc on silica,
eluting with 10% MeOH/ CI-lCl[err]_gxychS_gl ve the desired product (25 ny,.
23% as a tan solid, np 249.0-2 [err]H NMR
[(CD[err])[e_{r.l [ r]H_'LQ 0 s 4I N Y 1 H), 8.86
(.37 2 01 il (NI B ot g}* el ()18 g4 A% 617
(dd, J = Hy, GHpG ! 3#CQW) 203 ‘3'71 1 F@bCf§ﬂs)§09 2.2 He H6) ,
7.84 (d, EI HEMS 8ui)He 71-1{_—!431':@1 O7r8fuires)3858036z, 1H, H5' ),

7.29 (d. J 1 6.50°7dd. J =169, 15 10 He, 1H =),
Fhia g5 0860,

6.33 (.dd, —CHZ) 5.82 (dd, J = 10, 1.9

|H, =GH). Mass Spectrum(APCI) 427 (100, [err]BrMerr]), 426 (21
[err]BrI\/[err]) 425 (93, [err]BrM%[ggﬂﬁLE 40 Cal cul ated for
Cerr]Herr] N g rOS.O 25 i 20 C, 52.49;
H 3. 18 N :"{! -!1 LA d 3 Gl X '_ imidli %

EXAMPLE 43 _Q_zl_]_m&;__ﬁgmm_dgyl am no) benzo[ b] t h| eno[3 2-d] -

pyrimdin-6-yl]acgy, At _
6- Ami_no- 4- ( 3- bro(r:ri'i)aén(ie’l{'IEE Bedsofh enoFS [(5]3 brrﬂ]nqo $gy1l)amino]

2- Chi¥#t o- 3- Mﬁ%ﬂ!@h&aﬁ@bﬁ’l’mlé?&ner éﬂ'sf'feda§hem. 199§d(3§d1t863é fi260ur e of
2- chl or o- 3- i J OPEgDi mT] EtaN N (0(839%%19. aﬁd9DﬁK§|)caQ§§§¥Hc ghligri de

(087 T ST ) oo PRt LRAL HeLhecbhoLE0 ot i sl € ST 111

o¥dnt into
sol uti on. chloridde efl 34 lmot seghe 3olSemmolas 126nmpldd asnddovectoced

pressure to Zdoﬁ?élea&éf%ﬁr&ﬁéte Saehydowhusfi&l\easge elut&hgatm pW th cold

NH e nitrqb enzam was .cOl 'ected as an-

of f - vﬁte s&%in)CHzClz/%ﬁ%e- 48499} and crystablwﬂsagssfrom

PCT/ US97/ 05 Cl,/hexane, N-[4- [(3-bromopheny1)amiﬁB—]pyr:.do- H NVR

d = 8 0,
E(grisrr])[ <épg%£ élﬁ-%ﬁy&ﬁi§1n$ﬁ§glyggkmlﬁfdg5@ gg,71g%) ? 1H,
He), 7.63 (& qr@!B poyger,

lH NMR [(CD3)5S01: & 11.02 (s, 1H, SO,NH), 10.25 (s,
20 1H, NH), 9.02 (s, 1H, H5), 8.67 (s, 1H, H2), 8.15
(br s, 1H, H-2'), 8.00 (s, 1H, H8), 7.87 (dt,
: Jd- 7.2 Hz, J, = 1.9 Hz, 1H, H-6'), 7.40 (br t,
= 7.9 Hz, 1H, H-5'), 7.37 (br dt, J4 = 7.8 Hz,
| Jt 1.9 Hz, 1H, H-4'), 7.07 (dd, J = 16.5, 9.9 Hz, 1H,
25 CH,CHSO,), 6.30 (d, J = 16.5 Hz, .1H, CH,CHSO,), 6.09
(d, J = 9.9 Hz, 1H, CH,CHSO,).
13¢ nMrR: & 156.59, 154.34, 151.23, 147.43, 141.54,
140.18, 137.02, 130.36, 127.06, 126.73, 124.88, 121.43,
~121.24, 121.07, 103.57.
30 Analysis calculated for CygHyBrNg0,S8-0.25 H,0
requires: S
C, 43.9; H, 3.1; N, 17.0%.
Found: C, 44.2; H, 3.0; N, 16.5%.



5 2- Chl oro-3-nitroben20nitri|e: A sol ution of

2-chl oro- 3- wo spieszam de (1.02 g, 4.9 mmol ) in PCT/US97/05778
Plerr]Qerr]/(TMS)[err]0/1, 2-di chl oroet hane (30 nL) was heated at
85[err]C for 18 hours. After it was cooled to 25[err]C, the sol ution
was filtered through a plug of silica gelias- (60 m.), eluting with 5%
nmet hanol / CHC1l[ err] (400 nL). The conbi ned washes were concentr ated
under reduced pressure to gi veEEAEHLErQJ-S nltrobenzonltrl | e as an
off-white solig- ‘ 'r].SO] [err]

©8.42 (dd, J = . Hz, 1H,
H6), 7.81 (t, B3R 1H, H5).

3 Am no- 2- met hyI carPoxgl steri‘edl isodindrizomt Mﬂ)pﬂmano-él [ (3-Htcing-0. 16 m_

was

2 chl or - tyﬁ‘%ﬂﬁfgg{“ﬁﬁﬁ”ﬂﬁgﬁﬁ 2-goy¥taididih Ny ded \ oyt
t hi oacet at e ( 0Chemi , 1996:3RpAp23) 6 g DO Zmal) @QQMJ]JG fgd¥d i ng
under Nlerr]. fboemsel ee; ofo 91 mmolihe 620h41l)i G tnmne(cs dﬁrrémorxﬁ{&er Npirty -
mnutes |ater g ﬁ ctj.on guenched g’r %ﬁx}% 5 The forned
. solid was col |'¥@%c@385%RIcAREAS; %ﬁ?%f arbodijimi
met hyl 3-am nohydnothibendet HEDCHe HE1Y- (4.0 molcahox .8l mewls r ed- or ange
soI i d 4 dd,
3-8 <1:.2cf1 : WUH%% 1/%9) The Lgaekg N@%@?w&ﬁ %sq'ﬁ.&]tgq_‘zf&el_fd ggj@s;
(t,.J = with pgdditioneg) am?ﬂ&#S( s acrylig@cid@nd 'EDCI-
g- Nitrob(;nzozhtﬁn%ﬁ{%a.d] ﬁmlﬂﬂzedﬁgegdd%ldﬂédewye 1 hours ltrrwatsvo glbg:henl) g

am no- 7-ni trQbepz i ophene-2-carbox mmol ) an
f or mami di ne ac‘@?ﬁg 8(3 51°g above”to %lé l:)erwgs g‘?ﬁ‘%?”‘ﬁ? Ms5[err]cC
when 1.5 nlL foskhikedegel elutwag ad&dew@AFh§Hy§%y|k¥1lvmer 1 hour at

185[ errd4, themédu/cH,E292ELBRACVAS :28Q50] ,t -4~ rcrzl-sromm et1)d was

coll ected an th water .then dr| Ni t.robe othleno
- WD 97/ 38983 amxno?pyr:. 0?3% %]pyrgm:. in-6 ﬁacr{y&ﬁ'ﬂ% 3§7

-108- 263) 2ad] pycr&adopewﬂax.l spl (I0M) /a@euwwmamsoc

161.5 ny, 68

50 o, on rr PR (ensSoS ﬁﬁc&f&ée)[l%fgﬁg‘mw 57 dsfe M) s
4- Chl or o- 6- ni tNBhend o7 Ri éﬁ@[éH'ZHB py|8| $i9di ¢ B2y B (“??’dr ops) was
added tzpa nmixgu4® ot, J = 1.9 Hz, 1H, H-2'), 8.30 (4, J = 9.1 Hz, _

1H, H7), 7.87 (br 4, J = 6.9 Hz, 1H, H-6'), 7.39 (t,

= 8.1 Hz, 1H, H-5'), 7.33 (dt, Jg = 8.2 Hz, J. =
1.3 Hz, 1H, H-4'), 6.68 (&d, J = 17.0, 10.2 Hz, 1H,
CH,CHBCO), 6.43 (dd, J = 17.0, 1. 8 Hz, 1H, CHZCHCO).

25 5.91 {ad4, J = 10.2, 1.8 Hz, 1H, C82CHCO)
Analysis calculated for Cq gH12BrNgO requires:
C, 51.9; H, 3.3; N, 18.9%.

Found: C, 51.7; H, 3.3; N, 18.8%.

30 - EXAMPLE 42
N-[4-(3-Bromo- lamino) -benz hi 2-
pyrimidin-8-vllacrylamide
To a solution of 8-amino-4-[(3-bromophenyl)amino]
" benzothieno-pyrimidine [sée Patent Application
35 WO 95719970 1995] (100 mg, 0.26 mmol), acrylic acid
(0.04 mL, 0.58 mmol), and triethylamine (0.07 mlL,



6- ni trobenzot hi eno[ 3, 2-d] pyri m done (161 ng, 0.65 mmol) and oxal yl
chl ori de , 3.2 mol) in 1, 2-di chl or oet hane The
reaction swvg’sg%ggéaed at 10 85[err]C for 7.5 hours then gg—%%

25[err] C.  The solid was Buchner filtered and washed w th
CH err]C[err] and air dried. 106
4- Chl or 0- 6- ni t robenzot hi eno[ 3, 2-d] pyr| m di ne was obt ai ned as a gray

30I3I3d((166 .5 %%p)r Lﬂe)mw 1¢1 5 :ﬁ%f régh%@d[\gﬁa&ﬁr? )&e;ziéiﬂ‘;é%sggar]‘] .
S . = 1. : . g : =
8.1, yaddda G dga e apindpropyl)-§ph¥icarbeglluide |
4- ([3 Brorm[wehy:lc]m]mrn;e 6t187 mupen@obbimmol) . Aftés, 24dhoyrsntbene: A

m Xt Ure Of %e%@:grd}; inx']:ure vf%é %9&?8&%&%? g%déﬂﬁ éﬁé%i‘ﬂwo- 62

mol ), ronpani-l 1 ne brompanT |1 ne .

hydroéhl or| FaT( precipitat® wanIgollectedr 'asa%? er fll\:afa51m)anﬂs heat ed
at 85[ er r] Cpuri/fiigt) b Gsrepird®ive tlc or. Siliwas. eITheiAgr¥i€horossol id

172 53 Wiy o Y A AL RIS T AT el e
ni. t robenzot lai ] acﬂrxq,p;mp B4R -2305599, 67%, :

247.0-248. 1[1 N 10,21 1H
VR ([%fivh% [(CD3) '\/Fs[i&f%@rgi)[ﬁir]ﬁ 9[8%1< 01 (375 .

30 |10 ) = By, @fﬁﬁrm(d'wf’ﬂ% 08*1?5% T I—& +79 Vngl Ht . 3 =718
Hz, 1H, H8),8 .1989 ¢ d, 11~ﬂ HD G, HE, l'lH(ddl'H J,= 8.0, 17938=z/. m (M)ZH, H5',

He' ). %53(%0 f%%(iﬂ]z & rr:]ﬁr Hg/ﬁ[e.;v&);g 02 (17.45, 81Br,

Merr]), 401 ) 38983
PCT/ US97/ 0577§ 8.1 Hz. lH. H6'), 7- (t,. J = 8.1 H3polH, H5'), (Calcul ated

f0r C[err]HberzrglFEtrd\'[erJ%?B&zS ; HA'), 6, 504&:1/ & =486929, H 2.30; N
ou
mg'éo 4- ([]19 nglﬂ”rrenﬁlf)a'mgua%{ené%‘?hl‘é'no }é %[:\% ‘ézu] :b’i;'rl m dine: A
soI ution of =CHZ)3- [& Bdphddhy|J = 10, 1.9 Hz, 1H, =CH2).
ani no) - 6- m a%%e . Sﬁg{?[?m?c py4241 @lw@ (&Bé’rmf 426 f?“ mol ) in

met hanol (1G éﬁ- ecte ydrogenat | on wit Raney Ni ckel

g) . at TS. ter the reaction was done, the
(0.07 g). 3§F )]c%%ﬁ (93, B&'@“ﬁo’u Af h d h
sol vent was CHlculatiedmfie Cyyidy ;N MBS BREW0 250;Hgave a daik brown

solidgy Recrystali zatd. or\si rean Vet :greignanﬁl 74 f pygled .

Found: C, 52.62; H, 3.312; N, 12.40%.

EXAMPLE 43
-{4-(3-Bromo-ph lamino) ~benzo hi : 2-d1-
25 rimidin-6- lamide
6-Amino-4- (3-bromoaniline)benzothieno[3,2-d]lpyrimidine
-2-Chloro-3-nitrobenzamide: DMF (3 drops) was
added to a mixture of 2-chloro-3-nitrobezoic acid
(0.95 g, 4.9 mmol), oxalyl chloride (0.47 mL, 5.4 mmol)
30 in CH,Cl, (20 mL) at 25°C stirring under N,. After gas
formation ceased, all the solid went into solution.
After 3 hours the solvent was removed under reduced
pressure to leave a light yellow solid which was
treated with cold NH,OH (20 mL)}. 2-Chloro-3-
35 nitrocbenzamide was collectea as an off-white solid
{1L.02 g, 100%). '



6- am no-4- ([ 3- bronophenyl ] am no) benzot hi eno[ 3, 2-d] pyrimdi ne as a,

brown sol i d W@O7/88983 439 , np 217.6-218.8[err]C. 15 ~ PQTAPRSNRR
[(CD[err])[err]SQ: [err] 9.89 (s, 1H NH), 8.77 (s, 1H, H2), 8.19
(t, J =1.9 He, H2'),785(ddd J = 8.1, 2.9, 1.2 Hz, 1H H4'),
|7_|.56;1(dd,J=79 .0 Hz, 1H, HOYL0%7 34 (t, 1 = 7.6 Hz, 2H, H8,

'), 7.28 (tdy 1o1H, xz 6. dd, 7 1.0
Hz, 1H, 20 ﬁ?ﬁ“msfffD@B?sa]ZH %N:gélzlwb’@ ks %%c%) 8?765 (d:fgo
[err]Br, MH erd]¥, 8392 @19. 5!z.[éﬁ]§4).|v[7er8ﬂj)(brs' 1H Y06l 82 [err]Br,
MHerr]). ( dCaL,cuI at.ed fiorr @er ri atg) BrNey r{tS U 3*+H@.D.Hz CH[err]G-l
C, 49.57; H, 3.517 N, 13.85% 25 Found: C, 49.47; H 3.56; N, 13.84%

TG a sol ution &H. 6H2ti-no- 4- [ (3- bronophenyl)am noj -
benzot hi gno- qU| nazolzi-u:hlbi:wmnﬁ:oﬁemmﬁ)t;r:atsyl i solutiomoefl (0.05 ni,

0..73 mmol ), %F Fxll,‘_fth &%éb%ﬂzalﬂude (1. 02%7?4 g ol N AF (3 nl)

stirred under

(3- di met hyl ani Egpsdml‘k‘lﬁ-)aoétlh%'@él%dﬁ%%ne (30 iyl iieatrd @4 ny,
0.75 mml ). Theoregeli A8 hours. grﬂh&}} I Wﬂ%d&d%&@?ﬁcl Gwend was

quenched with water . x The rmed. yel S d was
col | ect ed SO aﬁc}%_ﬂaﬁ gf%? &5hi 9%vﬁt‘hﬁ‘%e‘?%y iloé% éej't he 35
gg_sr} [Jgg%?gg(;ugttamm eAiingnwitls. 5% Hetlnino¥/QHC1; (400 mLMD Je88983
7 err] H NMR
[(CD{err])[ errfgablneﬁer ra]Shﬁf én4ere concen'\flﬁ ted déxlgreduced [NH) ]8 77
1H, H2), spressgre)to giyei2 1tr°be%=?¥1l‘f’aﬂi|$sf‘l 8.8 Hz,
, 8.20 (s, b'ﬂ,f—lvﬁxﬁbe tA4a (0. ss(gin Pa%) 8.3 Hz, 1H, H6'), 7.67 (dd, J =

5
.6, 1.7 Hz, 34 % - 28 d, =
.1 Hz, 1H, H4' f‘ “%‘ng FE{Q)’%';‘U 16(é9 ﬁ)%‘?ﬂéz5 H} WJ‘HSL)S%SJ'}(M ‘(]dd J
17.1,15. 7 HzHA1H, 8:G)(d%,. 88 ( i1, 1.7 Hzy, _lfio HE) 7 T8l cH2rr]).
Mass Spectrum @ARCh), 42f. }15)100 [err]BrMH err]), 425.7 10 (26. 28,

L er T4 o 11N er ] s iy Uy Aviace-7-fekasbiloth{Gnere ;o
N, 12.26% 'NEt3F_qmd.6 G;L,SZI.AIE richo 13). 4éps l\#ddédék_l_:@,epw:.se to a
solution of 2-chloro-3-nitrocbenzonitrile (191 mg,
20 1.05 mmol), and methyl thiocacetate (0.1 mL, 1.1 mmol)
in DMSO (3 mL) at 25°C stirring under N,. The coloxr of
" the solution turned dark orange. Thirty minutes later
the reaction was quenched with ice water. The formed
solid was collected by Buchnexr filtration and air dried
25 = to give methyl 3-amino—7—hitrobenzothiophene-z—
carboxylate as a red-orange solid (244 mg, 92%).
1y NMR [(CD3),SOl: & 8.67 (dd, J = 8.1, 1.0 Hz, 1H,
H6), 8.58 (dd, J = 7.8, 0.8 Hz, 1H, H4), 7.72 (t, J =
7.8 Hz, 1H, H5), 7.37 (brs, 2H, NH2).
30 6-Nitrobenzothieno[3,2-d]lpyrimidone: A mixture of
methyl 34amino-7—nitrobenzothiophene-z-carboxylate
(242 mg, 0.96 mmol) and formamidine acetate (0.51 g,
4.9 mmol) was heated up to 185°C when 1.5 mL formamide
. was added to the reaction. After 1 hour at 185°C, the
35 feaction was cooled to 25°C. The solid was collected
and washed with water then dried. 6-Nitrobenzothieno

11 OOOD%’(;;



15 EXAMPLE 44
N-[ 4- ( 3- Bisayoyhagny! an no) - benzo[ b] t hi eno[ 3, 2- d]

pyrimdin-7-yl]acryl am de rcrmswmsm
7-Ni trobenzo[ b] t hi eno[ 3, 2-d] - 3H pyri m d- 4- one :

2- Fl uoro-4-nitrobenzoic acid: [25] Tazggsol ution 20 of sodi um
dichromate (3.87 g, 13 nmol) in acetic acid ' (20 nm.) was added

2-f 1 uor o- 4- ni3 r2td pyenimidon® was isolatél asvoh) yehlpar Ebehg, fol |l owed by
dropwi se addj{d concentrated sulfuric acid (10 g). A strong
exot herm {15 q1flg'bsseer%/)ed (100[err]C and the col or changed from orange .

. 25 to gré’éﬁ“MR ThEEP eSO bn \vRis8 heat éd. o 90§elr§*€,f3H, 1HRQUHY), and
cooled to 215 )@, Tm rmp;tl-png]_n xtyrg wag _di 880l i in water (30

m.) and white cry, for upgn_coo C. .The white solid
was cdl | ected byq‘S (ﬁff%’f?o Hiit &eﬂﬁgkbﬂgﬂ?m 80?39%%@%%% ‘dried to give
2-fluoro- 3@®ry DMF niJ rddepebiwvasicaddéq. 6 g, mbidtfHire of = 1H NI\/R

(A0 et s My e ol by v, 5,08 dl) 02 (7

uor o-

2-f 1 uor o- 4- Mﬁ@%&%ﬁ@?@) 6828 mL3 3md| mmahY b6 oxal yl ‘chloride
" (0.48 i, 5.5 2nailchldreb e O(RHBNE The reéaézaﬁ)wa§théa€dduaéef

EICEI';% 89/ 81:5 r{ch "7 V?Sho%jzdseq:hen cooledvpogzé g | |'{he solid wasqrops of

di met hyl fom fddktanesd andwashed with CEsCl4l shdwhirddsselived up and
after 4 hougsc®ro-6- &%@éﬂi%ﬂ@ﬂi@ 3 S04 :[}ﬂ,ga d pressure.
Sat ur at ed a%g{e%i%;‘g”rmrﬂla L% Was ad([jed t ??#J 1{,8%%% due and the

m xture was A5 & @9 ktd (166 mgn96% ¢xud@l. extracted with

chl or of or m- ¢& MMRO [ICD-) 2S0] : B @Brh{ ediiy g2 C 8 f9®r (a@s washed with

wat e Sal @ atqe n ri esLum fate The
sol vg'r?t vvaerem?vgi I ti-fére uce?ﬁfesggsr&enw &e 1€ui ai a ‘Hz

2-f 1 uor o- 4- A ré‘l?énzz?m% (. 88 3,7 BHz aslB, Iﬁ%@ht yel | ow sol i d.
[err]H NWR (DWOM(QUJErOdwﬁénﬂﬂ&niﬁ@) @—mﬁ-fblgéné’o&lfgno 1H),

Cad, 9= 6§33 pyripipin) - £l et Aol otorr nzoni tri 1o A
m xture of ni trobenzidthjrenapyr imishiste abi 6 . 98. 68 munsl ol ) "and
20 m-bromoaniline (0.08 mL, 0.73 mmol) and m-bromoaniline
hydrochloride (144 mg, 0.69 mmol) in isopropanol
(4.5 mL) was heated at 85°C stirring under N, for
7.5 hours. The dark brown solid was collected by
Buchner filtration and washed with isopropanol and air
25 dried to give 4-([3-bromophenyl]amino)-6-
nitrobenzothieno([3, 2-d]lpyrimidine (145 mg, 67%),
mp 247.0-248.1°C. .
1u NMR [(CD3),S0]: & 10.21 (s, 1H, NH), 8.89 (s, 1H,
H2), 8.84 (dd_, J=7.6, 1.1 Hz, 1H, H7), 8.75 (44,
30 J=28.0, 0.9 Hz, 1H, H9), 8.25 (s, 1H, H2'), 7.92 (t,
J = 7.8 Hz, 1H, H8), 7.89 (d, J = 6.6 Hz, 1H, H4'),
7.39-7.31 (m, 2H, H5', H6').
MS (APCI): 403 (100, 8lBr, mm*), 402 (17.45, 8lmr,
M*), 401 (93.01, "%Br, mu*).



phosphor us pent oxi de/ hexanet hyl disiloxane in 1, 2-di chl or oet hane (20

m.) was heaWQP'@8Br nitrogen at 100[ err] C for 4 hour BCTUSHPST8
cooling, the solution was 20 - poured onto a plug of silica gel and
washed wi th hexane , (200 nL) foll o%g by 5% net hanol / chl or of orm (400
m.) . The net hanol / chl or of or m washés“were col I ected and

concentrated U@Qf%ui&@é&eﬁoﬁréggﬂgﬁrﬁ ggvgcg fl uoro-

4-ni trobenzonitr g ehge SO|Id 25 [err]H NMR
(DI\/SOd[err]) [err] 8. 4 8 0%1h) 8.37-8.22 (m

2 by F?\/%A&HE hyd:h34am)0@ ﬁ nztngbggzoum apl%ene- N ded
_carboxyl ate: Met i 0 mmol ). was adde
to a solution of 2- %Tﬁ%f%oggx??g Wg P88¥§§8WFPPRPEan%§1ﬁE° 0.87 mml ),
and 5 triBlhgrdlpyeinddinen Alsoln#Qb)n pfi AcdilSmbromophenyl] (20 rrL)
“stirred under Mﬁages\-ﬁitzéﬁeﬁ%@méhbg@ 3-B0pys imidine (46005, |

triethylamne (0, 28 sol utrdn, which
was stirred at n#t:%ﬁrmgngﬁg?ma§1§5mL) wag ﬁHGP?Cte¢h§°solvent was
removed under mmlwgehauon whtBsRaneyt Nigked 40b00wWg)r ati dsec Wor-ch upon
WD 97/ 38983 . PCT/ US97/ Q577

-112- %9 ?#%_lonA€FFﬁ tﬁFoF SF%PBr degFédtﬁé ﬁ? vent was

3- amruiQsrntrxﬂmpug@rmn@heneegueadbpxysauae(;oslﬁgve a darkSb¥pwas a red
brown solid, ngoPP8.5-Re8rphealiliation fro{neeveLFhHVRathSQf@[a%a&h) [err]

8. 87 (d J = H) ,

8.8, 2. ?ﬁamﬁﬁgEﬁﬂt gr?%?éhe§¥&1a§1??’g§nzgﬁ¥len°f3 2- %ﬂss Spectrum
(ay: 253 (1Q@yr$mﬁdmn¢)a5252btéﬁn &paid] X70 mg, 43%),

" T7- Nltrobenzo[Qh% ﬁBzg dbo§F+pyr|n1d 4- one: m xture of methyl
3-am no-6 nltrp enzot ene- 2- carboxgaate (20 ng 0.08 mmol ) and
f or mami¥R ne B 2%@]ng 809589 miBr ) LhnsNHeat 874t (3008Brr] C for
5_hﬁurs and<uuﬁﬁml$pn§5kerrb§? ihe negcnaom resaduedaef J = 3d1§r|tur?ged
with water nz Leno y one

ng, 36% was O talne gggBufhhe%E g v 5% b?atlon a§§ Pkﬁ%roéﬁ'solld

mp >320[err] CH9), 7 31ett]WWR7(§)|vE@.d{2§w]i§3, HE/P} 9.28 (8d4.39==1.7 Hz,
1H), 8.39 (d, 8.1, 1.9 Bz Dulzneil), 68988 (6a, ¥4, 784321(dduz) IuS 8,
oot w7), 5.71 (bes, 28, NH2). | |
MS (APCI): 373 (100, 8lBr, Mm*), 372 (19.5, 8lmr, "),
371 °(96.87, "IBr, mm*).
Calculated for CjgH;1BrN,S-0.3HC1-0.7 CH3OH
C, 49.57; H, 3.51; N, 13.85%.
25  Found: C, 49.47; H, 3.56; N, 13.84%.
To a solution of 6-amino-4-[ (3-bromophenyl)amino]-
benzothieno-quinazoline (130 mg, 0.35 mmol}, acrylic
acid (0.05 mL, 0.73 mmol), and triethylamine (0.1 mL,
0.72 mmol) in DMF (3 mL) stirred under N, at 0°C was
30 added 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
-hydrochloride (144 mg, 0.75 mmol). The reaction
gradually warmed up to 25°C and was quenched with water
after 20 hours. The formed yellow solid was collected
and purified by sonication with acetone to give the
35 desired product (40 mg, 27%), mp 216.4-217.2°C.



Mass Spectrum (Cl): 248 (100, MHerr]), 247 (30, Merr]). 20 Anal y5|s

cal cul at eqyd ingbdscr r1H err]Nerr]gerr] S
2.04; N, 1;58%96 Found: C, 48.19; H, 2.09; N, 16. 77$tr 9 To
a solution of 7-am no-4-[(3-bronmophenyl)am no] _ -
benzot hi eno-pyrimdine (88 ng, 0.24 maphd, acrylic acid 25 (0.03 i,
0.44 mml ), and triethylamne (0.09 nm, .0.64 mmol) in DMV (3 nL),
stirred undehH INMR oD, SO] : O 01 . 6dis (suddtsl, INKB; dDueulgl, addmnopr opyl ) - 3-
et hyl car bodiygyi deg ysflr achl g i dga { 84g M3 g 44,00} ) 5 Thg,reaction
uencﬁed Wt hoRdter after 24

gradual | y marned %Erto Zé;errAC:and was
hours. The § &z pi8 bt B whl é%blégteﬁzéhd BuBifi ed by
soni cati on (d J M8 B &ma,t ane, Hée) desierd(gapdgct pag,i 3ohayged as a

bei 1 d (59 251, 0 252. 4 H NVR
L(co r(r)]l)[elr']é“@ 3{ 4r]ml)'0 25 ?75 ézﬁF[r\H‘]%sgb (Z-zge”]s*’- N, 884
(s, IH ) 8.4 23,810 (H4'H6(80 (34) J7/=886.9, 10.0dHz]HIH) = 6.8 Hz,

H6'), 7.70 (4dyy J & 9 Sads rHE17.1, 1.7 / 38983
PCT/ US97/ 057'(783” 634 Sad; udD 841 5585 . 5.3 ‘d?H Hg) |

7.65 (t, J 9 F 6% dhHao)IE =G ) ¢ "~ J =8.0 Hz, 1H, H5' ) 7.28
(dd, J = 6. ¥ask Sgectrim (APCI): H436.5. 6ﬂ0(6ﬂ081§rm1*iﬁ 8428070 Hz, 1H,

—CH),106 36 (&%ﬁa 81p.4c 17421471(9%%1; 9?4 #GHlerr]), 5.88 (dd, J = 10.3,

1.7 Hz err| run1(APCI) 426.7 (100,
M—I[err]) 42331m(1§3: for Clgﬂj\&i\’4BrOS 0. 31@%4@,@ for

C[err]H[err]N[err]BmijﬂeggJ(h 3.62; N, 12.26%, 51.47, H 3.41; N,

12.64% 10 -Foun 9" 0%
EXAVPLE 45 Found: G, 5[%345% ﬁ%‘opﬁ ‘11??{ )%m%]‘éﬁ?nazol i n-6-vllbuta-2. 3-

di enam de 15 To a solution of 6-am no-4-[(3-bronophenyl)am no]j
qui ngzol i ne (316 ng, 1.0 mmmol), angmgmﬁg&nglc aci d (173 ng, 2.06

nmol ) in DME (5 stirred d nltrooen at 0C was_added
1- (3-di rreth%-elé-ﬂmsa-m ez Hobehiene3,3rdlhl ori de (384
ng, - 2.0 mmolgvr ;mldln-7-xl]gg;x;§m;gg _

'7-Nitrobenzo[b]thieno(3,2-d}~3H-pyrimid-4-one

-2-Fluoro-4-nitrobenzoic acid: [25] To a solution
20 of sodium diéhromate (3.87 g, 13 mmol) in acetic acid
(20 mL) was added 2-fluoro-4-nitrotoluene (1.55 g,

10 mmol) in portions, followed by dropwise addition of
concentrated sulfuric acid (10 g). A strong exotherm
was observed (100°C) and the color changed from orange

25 . to green. The reaction was heated at 90°C for 1 hour

and cooled to 25°C. The reaction mixture was dissolved
in water (30 mL) and white crystals formed upon cooling
at 0°C. The white solid was collected by filtration

_ washed with cold water and dried to give 2-fluoro-

30  4-nitrobenzoic acid (0.99 g, 53%).
1H NMR (DMSO-4, &: 8.16 (dd, J = 10.0, 2.0 Hz, 1H),
8.10-8.03 (m, 2H). _

2-Fluoro-4-nitrobenzamide: To a mixture of

2-fluoro-4-nitrobenzoic acid (0.98 g, 5.3 mmol) and

35 oxalyl chloride (0.48 mL, 5.5 mmol) in dichloromethane
{25 mL), stirred under nitrogen at 25°C, was added '



20 After 1.5 hours the reaction was quenched with 0.1 M HC1

sol ution ((10VQRP73898Fhe yel | ow precipitate was col | ect RERYSBUSITBEr
filtration and washed with water foll owed by acetone. The solid was
taken up into acetone with the adciition of triethylamne. The.forned
25 sol ution was filteredthroughaz‘-'lﬂc'h silica gel el uting

w th 50% acet eég‘lb—]! rLECLE rlaindiideft € Qs . I d and
concentrat ed 3% er gdé%eég'%rég%g&r-eg%?o idel Ive etvk?eluftl]t%g!l cg%;p%und as a

yel | ow solid (S@a¥idgyslowly disgolves, upsgungy@fder d howrs theq NVR

[(COlerr])[err¢gStheil&sr wbréOrdfioved tHad¥redhcddd preskire. NH), 8.76
(d, J = 2.2 Hz, 1H, HSé 8.58 (s, 1H D). 8. %%%19, TH, H2'), 7.87
(dt, J = 9.0, fabufpted papecus ammonig (5;md wps pdded £q the ) " )
7.34 (t,5 residdeOah, thh, miktirer wad (atirred £orHA0 Minutes. 35

6.07 (t, J = , = 124 5 , 2H,
SecHerr]). 6rRe "Eol:?:éI “%Eg%ggégge@ .wnih *HGroform (3% &P i .
PCT/ US97/ 05775The combined orxganic layer was washed with water, |mss

Spectrum ( APCl gatg8at8d(B8inker ahlr HWried |(nagsieki®m sulfateld, The
[err]BrMerr]) f80.7 100 798% . cul at ed fcg:r .

err] H err] N2PTYEPD B28HF SPPYES ."‘ga_eé"'r Fﬁq[“&%ﬁ gressure to give
55.42; M) 4.422-flludRo68ynitFobenzBmide: (0.835%,185%, at B7;1ightl2. 87%
EXAMPLE 46 ve11dly £41i&.(3-Bromophenvl)am no] qui nazolin-6-vll-E 4-
oxopent - 2-enanj de 10 6- AQi no-4- [ }5\?51 br onophenyl ) am no] qui nazol i ne
(0. 23 g, 0.75 BrAR SPMSRrdshyl i Bsdpr JP-afi me10-0. 2.20Hzg #H) .1 5
mmol ) were addgdoéo({ddsobuti 8n50f 2.2 Hz, E}-08q0ent{bscnal) ,adi.@8 171 ny,

1.5 mmol ) and %t &Efﬁf?;%& Q%ﬁg 30 %3% nqu)ﬁzn IEEADNF (3:1, 4 nm) 15
i

stirred under Thé I"'ce bath wds reérfoved, : and the
reacti okP ni xture wad-Biueredéanibspbengenigrile: A migsyre ofhen furt her

N-ethyl diisopsopyhgfbig-nitrobehlahidel (00885gTMal b micd)0xRMENt - 2- €noi €
acid (86 ng, 0.75.mmol ) were added.

00 ¢ OR TS whospherus Arbhbrid%/ Rerrmearhvls Aialexanty Soct  on

1,2-dichlorocethane (20 mL) was heated under nitrogen at
100°C for 4 hours. Upon cooling, the solution was

20 poured onto a plug of silica gel and washed with hexane
(200 mL) followed by 5% methanol/chloroform (400 mL).
The methanol/chloroform washes were collected and
concentrated under reduced pressure to give 2-fluoro-
4-nitrobenzonitrile (0.71 g, 95%) as a beige solid.

25 1y NMR (DMSO-dg): & 8.46 (A4, J = 9.5, 2.0 Hz, 1H),
8.37-8.22 (m, 2H). '

Methyl 3—aminoQG-nitrobenzothiophene—

2-carboxylate: Methyl thioglycollate (0.08 mL,
0.85 mmo;) was added to a solution of 2-fluoro-

30 4-nitrobenzonitrile (145 mg, 0.87 mmol), and
triethylamine (0.14 mL, 1.0 mmol) in acetonitrile
(20 mL) stirred under nitrogen at 25°C. After 3 hours
further triethylamine {(0.28 mL, 2.0 mmol) was added to

- the solution, which was stirred at 25°C for a further

35 16 hours. The solvent was removed under reduced

pressure to give a brown residue, which upon



m xture was added dropwi se to stirred cold water (100 nL). The solid

was col | ssolved in MeOH (50 nm.) and dried onto silica gel
(3 g). P‘?’gﬁ&ﬂgﬁ sed as the originin a silica gel PP7OST8m (80
g) 25 eluting with 10% MeOH CH err]Cl[err]. Concentration of pure
fractions under reduced pressure gave \NJ4-[(3- )

br onophenyl ) am no] qui nazol i n-6-yl ] -E, 4-oxopent-2- ' .enam de (0.14 g,
45% as a ygkh@iﬁ’r&‘%ﬁb@m Wil h? 301 &i@rm prec:‘(;ﬁ metdds1 . [err]H NWR

10. 91 éﬁ' NH), 8.87
(0, 972 1 oSrphizh-6csi crprasat Hitanatsy, -car%oxmt?e(eioa w40 1b 14,

H2' ), 7.85 Ba®)3ds H?;:eldB;brown soﬂi@)mmmzzzﬁs% HA'), 7.15 (d, J

= 15.7 Hz, 1%11 NM%H(D Hsdpgntergyla) %@;/ 89"8? D Jé,q? ﬁ% ) ]é—|.3é-|2(-é)‘entenyl ),

35 2. 40
PCT/ U597/ 05978 2.0 Hz. 1H), 8.15 (44, J = 8.8, 2.0 Hg,5:1H), 7.26 Mass

Spectrum (APets, 2#%3.,73(¥90,(d,estyBrMierr]), 410.8 (98,

L b5 hhkbsspegerys 5 353 Yool abbl BN WS N 15 s

EXAMPLE 47 . -Na.ptopeﬁzbr[mmmsnpl [Ba2-dil-GH-pya0inid-64 e £, 4 et hoxy-
4- oxobut 2 no] qui nazol i ne
(0.23 g, SQ%QF & thyl I 1 %ﬁ_%a;%%ﬁwwéﬁ‘ 26] (r:ITL 1.5

rmol 30 vvere ﬁdﬁéﬁbf’ﬁy&a§8| dtzl oﬁ‘gof mmolp  ang fempamisidnat - 2- enoi ¢ aci d
(216 ny, 1.&cevate 489 mg, 0. 57EBA\61HC1va(523&d&d =t 19p%gd f6x THF/ DMF (301,

4 nm) 15 tirre nder 5[ C. he I ce h vvas rem)ved .
and the readt! SR M gf'g g% x stl rr d%t %&14 resi “when

further N ethytugacedpwdsil weitex, and 7-@nmhenzoabn5:hm9[3 2 dl
E, 4- et hoxy 439Xﬁ99£m3deﬂabﬁeaqf7d 35%)( ¥ Bbrinea BP|Buckik EDAC. HO
(14 a After stirrl further 14 hours
%"‘eJrr] 21078e OPnh8s, Eaggfg‘n%ﬁﬁ Mg myed Z(Prrl’%im se to stirred cold
oater (100 He)MMRTiBMSORig) was Scol. lzéct(e’d Jdi=sSafver,i 1K), 8.39 (d,
Jd = 8.5 Hz, 1H), 8. 38_ (s, 1H), 8.32 (dd, J = 8.8,
2.0 Hz, 1H). o
Mass Spectrum (CI): 248 (100, MH'), 247 (30, M*)."=
20 Analysis calculated for C;pHgN;03S: -
~C, 48.58;°'H, 2.04; N, 17.00%.
'Found: C, 48.19; H, 2.09; N, 16.77%.
. To a solution of 7-amino-4-[{3-bromophenyl)amino]
benzothieno-pyrimidine (88 mg, 0.24 mmol), acrylic acid
- 25 (0.03 mL, 0.44 mmol), and triethylamine (0.09 mL,
0.64 mmol) in DMF (3 mL), stirred under nitrogen at
0°C, was added 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (84 mg, 0.44 mmol).
The reaction gradually warmed up to 25°C and was
30 gquenched with watexr after 24 hours. The light brown
precipitate was collected and purified by sonication
with acetone. The desired product was isolated as a
beige solid (59 mg, 37%), mp 251.0-252.4°C.
'H NMR [(CD3},SO}: & 10.58 (s, 1H, NH), 9.92 (s, 1H, -
35 NH), 8.84 (s, 1H, H2), 8.28-8.24 {(m, 2H, H6, H2'), 7.88
(d, 1H, J = 6.8 Hz, H6'), 7.70 (dd, J = 7.6, 1.2 Hz,



MeOH (50 nlL), and dried onto silica gel (3 g). This was used as the

origin in awobysssgel flash colum 25 (80 g) eluting w tHRCIIOS97/05778
MeOH CH err]Cl[err]. Concentration of pure fractions under reduced
pressure gave N-[4-](3- br om)phenylfam noj

3-2-enamide (0.19 g, 58% as a

qui nazol i n-6-yl]-E, 4-et hoxy 4- oxobut -
yel | ow sol i d, >255[ err] - 1H NVR [ ((CD[ e ) [ SO [err] 10. 93
(s, 1H, NH), ggg H8) . A- 5§o“=f Ry |7 & dtF( dH 1 ng)]' 'Frﬁ & 8. 60
(s, I'H H2), J=8831&(U.HJH=51)91—12281M6.H27)- 67.93,5:(n81&4. ]:H H8,

He' 7.33 t _ 1H
H2- )pentenyl §m l(% ,6?4-(%? p%n eriyé )8 q@z(’& 1, % (t cﬁ) ?é Kgd
ME) . Nasfs-sgaotlr.uﬁa @Aﬁ@l) 1&4?@1)995{%&rq@iw eTrJ}l) 3440.8 (100

[err]Br [err]}.7 Hz, 1H, ..&237/38983
PCT/ US97/ 05778

cul at ed
for d err] H er MpBENSREAEEY ((RPCI) : 426.7 (1°°'Cm'g]) '44425473(]8%;(?#\{ :
12. 70% MEgund: C, 54.59; H, 3.83; N 12.67% -~ 5
EXAMPLE 48 [0 )yrido[ 3, 4-d] pyri m din-
6-yl] pent a- 2. 4cal§f‘f§'g%§(dgé% @19 W4F¥B§18.)}§)[0 C sol ution of .
6- am no- 4- [ ( 3- br onopheyl 51.47; H, ghi4b] ﬁ‘!hrl%-[ ,?21~ d] pyri m_di ne (160 ng,
0.5 nmmohp, 80%iend: ,am3-.224- pentadienaic ¥rigb€245 ng, 2 mol ), and

pyridine, (0.5 nm) in 2:1 THF: DVA (3 nmL) stirred under N2 was added
in one portion 1-(3-dinethylam nopropyl)- 3- et hyl carbodii m de
hydrochl oride (490 ng, 2.5 mol). - EXAMELE) Ahg was rem)ved and t he

W sEous 1 VS A Sl ;

M xture was Wth a onar- trans-2. 4- pentadl en0| ¢ acid
(125 mg), 1- (SQémm nopropy! ) - 3- et hyl car bodi i mi de

hydrochhsri de (240 mg) a ardukion E BWarihodg- [ (Fimromophenyl}aminay for

et ae. Cthe” RunsaRyTad 1R Y116 hil)  end3IIBEEIEMLERY
celite with thé1f7|3Im§r 2.06 mmodd s HMF W Imby) (5t} WBFot et hyl |
acetate. The nitrogi HRIPMAa ddded el 13 {dimsthy 1 andhabeopdk) - and t he
3-ethylcarbodiimide hydrochlorlde {384 mg, 2.0 mmol).
20 After 1.5 hours the reaction was quenched with 0.1 M
HCl solution (10 mL). The yellow precipitate was
collected by Buchner filtration and washed with water
followed by acetone. The solid was taken up into
acetone with the addition of triethylamine. The formed
25 solution was filtered through a 2-inch silica gel
eluting with 50% acetone/CH,Cl,. The filtrate was
collected and concentrated under reduced pressure to
give the title compound as a yellow solid (247 mg,
56%), mp 268-270°C. _ '
30 1H NMR [(CD3),SO]: & 10.39 (s, 1H, NH), 9.93 (s, 1H,
NH), 8.76 (4, J = 2.2 Hz, 1H, H5), 8.58 (s, 1H, H2),
8.18 (s, 1H, H2'), 7.87 (dt, J = 9.0, 1.9 Hz, 2H, H7,
H8), 7.79 (4, J = 8.8 Hz, 1H, H6'), 7.34 (¢,
J = 7.9 Hz, 1H, H5'), 7.29 {(da, g = 8.3 Hz, 1H, H4'),
35 6.07 (t, J = 6.5 Hz, 1H, CH=C=CH,), 5.49 (4,
- J = 6.6 Hz, 2H, =C=CH,).




conbi ned organi ¢ phases were washed with brine, dried 25 (MgSg err]),

and conce ggat 0 @ solid. The solid was di ssol v | t hyl
acetate aﬁ?t e solution purified by col um chromat gg'rrg%ﬁ{/}%r
flash Si Q2 eluting with ethyl acetate. Product fractions were

pool ed and concentrated to a solid thatigwas triturated 30 I n warm et hyl
acetate. After cooling, the solids were collected and dried to

| eave the pMedisciSHeRtran (PQT) : 382.8mp821080maMm*), 381.Berr]H NWVR
[(CDerr]) [ erfrg SEL rr 1T nges Derr]O, 10. 34
(s, 1H, excﬁ‘a{'ndges Ig[ré&r? )38101704(1@0 Bﬁﬁh}a (s, 35 1H), 8.66 (s,

1
1H), 8.17 (tCalf attesl 1£or |GygHn R%lw 8Hz° 0 8C3Hg0y, 1.7 Hz, 1H),
7.40-7.27 m 3H, ©6GByH2; B, 4.42; N D7/68983

PCT/ U 97/ &L -117- J =16.9,
10. 6 Q‘6‘.“153 &, P35 R 1N 5125878 g 3 = 16.9 He, 1H),
5.56(d J :11;1 Hz, 1H). Mass Spectrum(APCI) mz (relative 9% :
395.9 (89), 396.9 (20), 397%@ 46398.9 (20). 5 Anal ysi s
cal cul ated for N[err OBr 03H[err 0 0.2 H[err]02

C, 53.86; HN=d4gd. uless 1)aminol ey ingo 47 N, 16.33.
EXAMPLE 49 @m&gﬂg@om phenyl am no) pyri do[3 4-dl pyri m di n-6-

Y17 Bl 2 (NN 0 el 09 6 W BSENLAPE finino) quinazo1 18e® 05T eT1C

sol u on of4[3 am no
6- ( 2- di met hyllCa@3n@at rﬂl-l'bfamfm;k)yrﬂ [lg-qtmqayqliiﬁwmpylmne(%? mg, 1

mol) and rq@.$6 ntd B0 yrhm)améké Ché’éead-tola'é soluBiéng®el ) in pyridine
(5 mL) stirr qnunder N2 \was added

( 3- di met hyl BdEFCRRAY 2 A &ﬁ’t&%dﬁ?&d@g 1.5 mmod} o®Rflori de (980 my, 5

mol ).  Af t &@DARD HAInui28] mg, 1.5 ouudl ngimeEHE ADME e(3 : hpd4téb) sol uti on was
Stitagd 10f seirrea dhdiing) Aalaste I LSS od 6 8R! Whd OPeltBOed)] | Ut 00 20

wi th 1% aqueous sodi um bonate and ‘ext-ract hyl acetate
(4x). The céR& ¢ é')&"#%‘t%‘ WP YRR RS stirreqyiath 2P PRefodr| ed
(MyS err]) 4 awthreoneidn dartier INatthyl diisoprepylamphewas crystallized

fromethyl 1T e P hio1), 2, 4 EEPLID2 L Gnd £EVEREOTHE mb 122 D,
. 5 mmol) and EDAC.HC1 (144 mg, 0.75 mmol) were added.
20 After stirring a further 14 hours at 25°C, the reaction
- mixture was added dropwise to stirred cold water
(100 mL). The solid was collected, dissolved in MeOH
{50 mL) and dried onto silica gel (3 g). This was used
as the origin in a silica gel flash column (80 g)

25 eluting with 10% MeOH/CH,Cl,. Concentration of pure
 fractions under reduced pressure gave N-[4-[ (3~
bromophenyl)amino}lquinazolin-6-yl]-E, 4-oxopent-2-
enamide (0.14 g, 45%) as a vellow soligd, mp 230°C
(decomp.) . ' -

30 1H NMR [(CD3),S01: & 10.91 (s, 1H, NH), 9.99 (s, 1H,
NH), 8.87 (d, J = 1.9 Hz, 1H, H5), 8.60 (s, 1H, H2),
8.17 (¢, J = 1.9 Hz, 1H, H2'), 7.85 (m, 3H, H7, HS,
H6'), 7.37 (m, 2H, H5', H4'), 7.15 (4, J = 15.7 Hz, 1H,
H3-pentenyl), 6.99 (d, J = 15.7 Hz, 1H, H2-pentenyl),

35 2.40 (s, 3H, Me). - '



25 (dec). [err]H NR[(CD[err])[err]SO] [err] 10.16 (s, 1H, -
exchanges DRy ¢738)s3 .15 (s, 1H), 8.80 (s, IH, 8.43(pcThifene8r782
(s, 1H, 793(d J= 77Hz 1H), 7.42-7.35 (m 2H), 6.29-6.22

(m 2H), 5.66 (dd, J 9.0, 35Hz 1 H, 4.05 (t, 30 J =7.1 Hz, 2H)
2.42 (t, J = 7.1 Hz, 2H), 2.11 (s, 6H). -115— Mass Spectrum (APCl) niz
(relative %9: 440.9 (99), 441.8 (23), 4428§ (100), 443.9 (24).

Anal ysi s cal cMasseddartaer (AREE) £ | AL3R7] OB00, SIBrMH*), 410.@ @BA3; H,
4.80; N, 19.049g3y+). Found: C, 54.15; H 4.65; N, 18.76. WO
97/ 38983 PCT/ US97/ C6778

-118- Calculated for C1 9H1 sBr%/PLE 50 N- _

4-( 3- Brono- phenyl am na@}, (58 i4®f HA-3l] 68 N, d1LB-.62%. y1] E- but - 2- enam de
‘To a 0-%err] ti m o- 3-kroggphenyl) 5

am no] p;%l do[ % jﬁ{ﬁ"pyﬁ]m gzef'( él {78 ﬁ a“'?-’%r‘ans- crotonic
acid (35 ng,- 0.4 nmmol ), in pyridine (0 4 rrL) stirred under N2 was
added | - ( 3-di net hyI am nopropyl ) - Exm@p@g hyf car bod| i m de hydrochloride
(98 ng, 0.5 mpl). Co )

at 10 25[ &k

wat er, and the TIR{ISH 2 The sol i ds
wer e cald ected, th | ye uti on. was
vvashedqveth 5% a gé(;tfgﬁﬁ%) 4/ F(jEibf&n%#’lggf%%r)lgfngﬁgzgﬁé‘agE‘léagerr]), and
filtered throudh 0 7% gmmas lopand TNeethyidr diéseps ted to a
solid | ect tdtﬁtze/vaa&.tri tygﬁ@ﬂ)l%mtaaaagnl tacat atg%uumeoiol i ds dec)
were coll ecte ve odu c).
[err]H NVR [( ':]%‘:[’E('H ‘fte ;P}Te%gi(é? %dnﬁﬁlg Q% ggs ), a%ﬁf
10. 31 (s, 1H, m&l@es(mmg.g DB (wmolH) inOTEB/PEF (3:1, 41lL) 8. 65 (s,

I'H), 84k/ (5 |§’é)1rr%d3%r(&r JNZ dt 52$'RC The 1EE|)baZh39raE :i%n{d@e
6.99-6.90 (m d J= 7.0,

1
1.4 Hz, 3H. an'g %ﬁ@p@&?dﬁ’f%)wﬁﬁs&%ﬁ?l g %5%38‘-1”8 (74), 25 _
382.8 (27) 3&3 Hdure)0 )\wheB A e £136)) , N286h91 ( df)isopropylafismeysi s cal cul at ed

];_(7” 9$[ err]H er rO] I}I_[3err&] O%’ 'P:, %mlfgp) . E,4-ethoxy-4- ogbb%%-i ’enléu. aceid
(108 mg, 0.75 mmol}, and EDAC.HC1l (144 mg, 0.75 mmol)
20 were added. After st;rrlng a further 14 hours at 25°C,

the reaction mixture was added dropwxse to stirred cold
water (100 mL). The sclid was collected, dissolved in
MeOH (50 mL), and dried onto silica gel (3 g). This
was used as the origin in a silica gel flash column
25 (80 g) eluting with 10% MeOH/CH,Cl,. Concentration of
pure fractions unde'r' reduced pressure 'gave N-[4-[(3-
bromophenyl)amiho]quinazolin-s-yll-E,4—ethoxy-4-oxobut—
2-enamide {(0.19 g, 58%) as a yellow solid, mp >255°C.
g NMR [(CD;3),S01: & 10.93 (s, 1H, NH), 9.99 (s, 1H,
30 NH), 8.89 (4, J = 1.9 Hz, 1H, H5), 8.60 (s, 1H, H2),
8.16 (¢, J = 1.9 Hz, 1H, H2'}), 7.85 (m, 3H, H7, HS8,
H6'), 7.33 (m, 3H, H5',H4', H3-pentenyl), 6.79 (4,
J = 15.4 Hz, 1H, H2-pentenyl), 4.24 (g, J = 7.1 Hz,
' CH,), 1,29 (t, J = 7.1 Hz, 3H, Me).
35  Mass Spectrum (APCI): 442.8 (99, 8lmrMu*), 440.8 (100,
7Iprmu*) .



Found: C, 52.37; H 3.65 N, 17.70. 30 |  EXAMPLE
51 3- Br ono- phenyl am no) - pyri do[ 3. 4-d] pyri m di n-
6-yl]ci nn‘Hﬁ’i“’%@”S’gg

To a 0-5[err]C sol ution of PCT/US97/05778
6- am no-4-[ ( 3- br onophenyl ) am no] pyrido[3,4-d]pyrimdine (32 ng, 0.1
mml ), trans- 35 cinnam c acid (60 ?g 0.4 mol), in pyridine (0.4 n)
stirred under N2 was added 1-(3-dinet ﬁ§7 m nopr opyl ) - WO 97/ 38983
PCT/ US97/ 05 © -1109-
3- et hyl car b(z)%l{i‘l Hraseg d" T2 e (}38 %y, 0.5 mol ). ° Cool i ng was

removed, and the mﬂ:uﬁév@és HirkeBB8atN, 12.70%5[err]C. After 2 hours, the
sol ution wagodinhut e¢ Wsdh 59; H, ICEPr .Nanfhtepgsuspension was stirred for
15 mnutes. 5 The ‘solids were col l'ected, then dissolved in et hyl
acetate. The solution was washed wi th 5% aqgueous sodi um bi car bonat e,
dried3(MySdJerr]), and filtered thEmaglPLE 48 flash Si®2. The filtrate was
concentr at eg_trg ‘ MNE . .yl acetate.

The solids eC] [ np
253- 256[err,§:;!ll.n§&E:[ZgAqdmmqq.@|3[err])[err]sq [err] 11.07 (s, 1H,
exgﬂag[ges ]D[err]@b a 0-5°C Jﬁbﬁ&i&aléﬁgsgaﬁmg&s Pj%{-ib ?h[g.r&ﬁlﬁ]s) Zg_; .
Wi err 0 ses :
15 Tﬂ)‘mépﬁw%:‘;br é}FPW-'?’o‘Q P‘#@ 89875 7 65
(m 391) 7 Srans32, @mpesifadieroiq caeid (245 g, 13. ximolH) and Mass
spect rum (ACELashe (1.3 i ' 24P Bk Hhia (3 my G0frPebihast ] 9
(100), 448.9 (26). Anal ysi s cal cul ate err|H err Eerr] OBr 0.2
Herr] O Ny was adde én 0 yo l%nely- }\]- Jitgeg;}yylam LNopx!

58.79; H, 336eéthiMlcixbddiimide hydrochlor:.de (490 mg, 2.5 mid0PLE 52 25

gl:yl[ ” (EBSB(r:ﬁEBrg §%‘%§W°"%' dag-[& éh%]&yéé%%lﬁnf?sol W#Pon of
-antfo- 4- [ isredopiteRPOC. Aftenmhdiouars dofize smixbyrenvasne (128 ny,

0.4 mvl ), aRdrged with additional trans-2,4-pentadienocic acid

{125 mg), 1l-{(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (240 mg), and 2:1 THF:DMA (2 mL). After
sEi:fing for another 19 hours, the mixture was diluted
20 with water and ethyl acetate. The biphasic mixturé was
warmed, then filtered through celite with the filter
pad washed well with watet'and hot ethyl acetate. The
filtrate was extracted with ethyl acetate (3x), and the
' combined organic phases were washed with brine, dried
25 (MgSO,), and concentrated to a solid. The solid was
dissolved in hot ethyl acetate and the solution
purified by column chromatography over flash SiO,
eluting with ethyl acetate. Product fractions were
pooled and concentrated to a solid that was tfiturated
30 in warm ethyl acetate. After cooling, the solids were
collected and dried to leave the product- (27 mg, 13%),
mp 210-215°C. |
lH NMR [(CD3),80]1: & 11.04 (s, 1H, exchanges D,0),
10.34 (s, 1H, exchanges D,0), 9.04 (s, 1H), 9.02 (s,
35 1H), 8.66 (s, 1H), 8.17 (t, J = 1.9 Hz, 1H), 7.89 (dt,
J=7.7, 1.7 Hz, 1H), 7.40-7.27 {(m, 3H), 6.60 (dt,



cis-3-chloroacrylic acid acid (172 ng, 1.6'nnDI)'in 30 pyridine (2 )
stirred undgipHNagy@s added

1- ( 3-di met hyl 'am nopr opyl ) - 3- et hyl car bodi i m de hydrochl or.| 597/?5:;)/'68 ng,
1.5 mol ). After 4.5 hours, additional cis-3-chloroacrylic acid acid
(57 mg) and 1- (3-di net hyl am nopr epyk)-- 3- et hyl car bodi i m de 35

hydr ochl oride (130 ng) were added and the tenperature was brought to
-10[err] C. After=dla6.mM all0 sadiz ontE) ne6ob3 (4, J = 1‘50291-1138983 5.75

PCT/ US97/ 05778 - = 11- 7 hours,
the viscous, dit Tisete? B2 Tt e3P (dDIVF 1182 9Id he 7 esul tant

sol uti on was pRsFeFReR YR 1(%?%1 m/z ‘re&EEPXFe*\X/ate|395ﬂ'?e (BHul t ant
- nrxture was shyd@m (20), 39D09 ousb@) angdoshe phases separat ed. The agueous

phase was furiher ex organic

phases \%ere Wl S hcﬁq%a\fﬁ)fé %:éﬂﬁ iﬂ%é?ﬁrﬁ]‘?bh; 0.2 %ZhSHZI’tered

through flash SiJerr]c, Bk.86} tHat2.883% N, 16.70oncentrated to a solid

that was di SS@.A{S,Q?]J N Nerdy o2; H, eﬁh?b;aﬁe Qs‘ 3The sol ution was purified
Si

by col um 10 r omat ogr ap y over flas err] eluting wth ethyl
acetate. The product fractions were pooled and . concentrated to solid-
that was triturated in 1:1 ethyl EXAM&E%SB tert- butyl met hyl et her.
The SO|I S wer, _ ) 5 G eave

~ productt%s R owi ng
crystallizati qdl} jeerr])[err] SO :

Lorr] 1109 (e, THy : Wﬂ%ﬁi 16h of 4. [§Qb§§m6h|eﬂ§v§ sgaEes
Hz, 1H), 7.88 ?d‘t2 %nethy]‘.]amxyoqthxlyap&zl‘_l%ml ?é@ T‘g?y(rrh“""?r(%)"‘e 7. 07 (d
J = 8.0 Hz, 1H38%6.mg, (I, mmbl) SafdHredikkilled achigddcSpediid U .(25P

Eé% e 9 3 B P pvriqyi6id 20 srdtte o&ﬁé’%% '%s(%@deffm °
Anal ysi s cal ci-atdiine thy kaninery ePxi r?]‘éh cgrpogigng.

Cerr]Herr] qr%fdﬂochlorlde (980 mg{ 54Mmd8) . H AgLe® 38 mitwtes,

- Found: G cdoling waé £$m35235 and the solution was stirred for
an additional 45 minutes. The solution was diluted
.20 with 1% aqueous sodium bicarbonate and extracted with
ethyl acetate (4x). The combined extracts were washed
with brine, dried {MgSO,4), and concentrated to leave an
oil that was crystallized from ethyl acetate at.5°C
overnight to leave product (122 mg, 28%), mp >160°C
25 {dec) . -
1H NMR [(CD3),S0): & 10.16 (s, 1H, exchanges D,0},
9.15 (s, 1H), 8.80 (s, 1H), 8.43(s, 1H), 8.22 (s, 1H)},
7.93 (d, J=7.7 Hz, 1H), 7.42-7.35 (m, 2H), 6.29-6.22
(m, 2H), 5.66 (dd, J = 9.0, 3.5 Hz, 1 H), 4.05 (t,
30 J = 7.1 Hz, 2H) 2.42 (t, J = 7.1 Hz, 2H), 2.11 (s, 6H).
Mass Spectrum (APCI) m/z (relative %): 440.9 (99),
441.8 {(23), 442.8 (100), 443.9 (24).
Analysis calculated for CygH, NgOBr:
i C, 54.43; H, 4.80; N, 19.04.
35 Found: C, 54.15; H, 4.65; N, 18.76.



30. EXAMPLE 53

N-[4 (3- Bromo- phenyl am no) - pvri do[ 3, 4-dl pyri m di n- 6-yl ] - propynam de
To a -20[ ¥A47C8¥| ution of 6- ani no-4- [ (3- bronophenyl) PCT/US97/05778

am no] pyrido[ 3,4-d]pyrimdine (94 ny, 0.3 mml) and 35 propiolic acid
(66 [err]L, 1.05 nmol) in pyridine (11%8 stirred under N2 was
added 1-(3-di net hyl am nopropyl) - WO 97/ 38983 .

PCT/ US97/ 05778 -121-

3-et hyl car bodi i m de hydr ochlori de WPLE 510 5 mol). After 2.25
hour S, addi tN=gdid i BT oG TRenenyY TRMIPI0o § npy'Y Lglo 1344-dipyrimidin-&-~

1-(3- di met hyl1am8-1-gbVdramid hyl car bodi i m de hydr ochl ori de (147 ny)

hours. the viscol® & 05 aglicidh ot GremipPal) o bromE ek ho |

resul fant amino)gptuitdels wesdimyrinidine (32 mghyD.dcemaily: wan&rns -The

resul tant md s Kk or@usl t ar at ed.
The aqueous phgsguﬁ:dﬁ@tﬁﬁr%t rgc? Mgg 24 gg?ia?ﬁen the corbi ned
organi ¢ pha$tdrread wader Nyiwas added. Jarmedm;hy&maopwgsqlér-r]) and
filtered thsau&hhyfllo%&*bodlmde‘ilt@drcmeléﬂaéat98\/\ﬁ\§ coneepinoahed to a

solid that was di ssol ve acet at e The sol uti on was

purified by oMY HRDRTAHIE h?P%V\gpefTé§ﬁu§FCﬁa‘sz irrgd @thg with et hyl
acet 30e. TRE°Fr-odditex a&thmmetlee solutipnowad dadutedceitthated to

solid that yaseh, sk 'srhspens:.oﬂ- v}agtgﬂ.rﬁﬁgt i‘B@ h8r I.r?mh%é-%e met hyl

ether. The solids re collected and drie rrJCto

| eave Tg‘ﬁ Rt f@’?ﬁg cqhbgct%. >§B€{‘e?‘+f€°%ﬁ€@) 1“26thY1 [err]H NVR
E(CD[larr] ) [ eacekade . ['nté]sdnutggoxﬁ sv,rasllktrasheagﬁgea Bieaghepus 10. 31
S, exc

iH), 8. 15 (ggﬁﬁﬁ§1%§%§¥§%pa§% q£t5§tfﬂgs§ p: %ﬁ? f?158r7éH§25%Jg§ﬂ 4.54
(s, 1P). £lash\igidspe ek i@ be rives (eengenttatpd toss. § .
366.8 (28), that YdslAPitdethdd (B9)hoS68tRyf lddetate. THABALYIIiAsal cul ated

C' 55 00, HuesebseiNdEado 1E ot I B8, "o i ~geons 5o

30 (dec) . EXAMPLE 5_4
1H NMR [(CD5),S01: & 10.87 (s, 1H, exchanges D,0),
20 10.31 (s, 1H, exchanges Dy;0), 9.03 (s, 1H), 9.00 (s,

1H), 8.65 (s, 1H), 8.17 (s,1H), 7.89 (d, J = 7.5 Hz,
1H), 7.39-7.33 (m, 2H), 6.99-6.90 (m, 1H), 6.39 (dq,
=.15.4, 1.7 Hz, 1H), 1.91 (ad, J = 7.0, ‘1.4 Hz, 3H.
Mass Spectrum (APCI) m/z {relative %): 381.8 (74), '
25 382.8 (27), 383.8 (100), 384.8 (30), 385.9 (10).
Analysis calculated for C;4H;,4N5OBr-0.3 H,0:
C, 52.40; H, 3.78; N, 17.97.
Found: C, 52.37; H, 3.65; N, 17.70.

30 - ' ' EXAMPLE 51 .

6-vllcinnamide

' To a 0-5°C solution of 6-amino-4-[ (3-bromophenyl)

aminolpyrido(3,4-dlpyrimidine (32 mg, 0.1l mmol), trans-
35 cinnamic acid (60 mg, 0.4 mmol), in pyridine (0.4 mL)

stirred under N, was added 1-({3-dimethylaminopropyl)-



N-[ 4-[ (3- Bronophenvl ) am no] qu.i nazol i n-6-yl]-E. 4-(3-

(N. N- di met hwiopewasegapr opoxy- 4- oxobut - 2- enam de tri s t r i pETIOSOREPIgat ©
A sol ution of 6-am no-4-[(3-bronophenyl)am no] 35 qui nazol i ne (158 ny,
0.5 mmol) in THF (10 m.) was added dropwi se over 15 minutes to a
sol uti on of funaroyl : WO 97/ 389839~

- PCT/ US97/ 05778 chl ori de

(382 ny, 2.5 mraYiceppodiimide Bygrpghloride ‘@r?dag'N?a‘-‘t mpeklic After
1 hour at O[ercdcﬂmdnevaslszpamv@@, and theamixthawedds sSicidted apd t he

super nat ant re T and the 5
suspensi on was stl rrecf:-éi%ca1 g‘]‘%g E Eiglg%l EH f?dﬂuetéd with

3-°(N, N-di net hwamﬁmo)qm);me|s1@$p%nsaennwaS1@tme)i ifor 15 mirfkEes 5 m_)
was added dr opMies @o1 il M%@i?@cﬂ@a then d&@ %@tlr?%%ic for”

hour, the solvent was str g u pressure d the
resi due was t RE&tEFeL0 Th vﬁ‘?}f"&b‘?’a V@Fe?’asli‘?ﬁ‘e Hpguetect ed by
Buchner sddilunt dicaxbohastse) vadied dMS0i,MN) mabii fﬁmt:e&a:smmﬂagh

onto silica g nd I lginin
silica gel fl :?s a(sah%n% og(rj%}%)% Qgsgf Eg %gsm@ﬁnﬁifx@z%ﬁ;e% Fo a s° 1
CH err] d [ er r [HROME: Ql?;ltq‘-ﬁbt sinf habt P&hyll§cetat\ﬁe«re'lﬁxﬁ)lmﬂ,l®1d
strippa®, di sspirneEdliaaadd Cto 1eavea§rda&%ﬁ-_e;r , passed

t hrough a 0. 4?@[%5&{/ lter, and purlfle PLC on a Vi dac C18
218TP1022 ézr%%cp‘nase HPLC col um, el uti ng with a 10%to 50%

gradi ent of 0.lHAWRA [l(rcmyitzeSGD:l%a'FmLG7CK-ISCN1HveexE&angesG®jomut es. The

pure fraction 6 (ool hi ki aed ;1.0 e
N-(4- [ (3- br ono) Vﬁ?@‘)amlﬁg Wthanges DYGPI! 5887 (50 S witn pyo

qui nazol i n- 6- MeEhe 4:‘7(]5"‘-%?@ el 9P akPnotfopBy?-02 is, 1H]), 8.67
4- oxobuss- 2- engnd, damyr,i 8 119 fisoriraretat eo( %d, N, =12%7 Hz, 1H)3S a yel |l ow

lid, 60 C. S 11. 14

0 N 1o bd R es wm, L) R AR R L TR (0] 51 Ly

Hz, 1H, J|=5)15 §.79H)s, 1H, H2), 8.07 (s, 1H' H2 ), 8.02 (dd, J
1, 9.0 Hzmalld sgbot z?.m89(z(ﬁb1ﬂ m/8 Pr&iaciVe ¥8):. 445.9 (8798 (d, J

= 2.
6.5 Hz, H6'), , 4'(d, J =154 Ve, 1H
H3- but enyl ) | é4§4§(cfr£'4’ 444439&‘{%’4'@ 848, (£é§butenyl) 4.26 (t, J = 6.2
Hz, 2H20 AngduE)is TalEyknteH E@HN),HPsBJOR; 0J2=H406 Hz, 6H,
C, 58.73; H, 3.67; N, 15.57.
Found: C, 58.79; H, 3.66; N, 15.37.

EXAMPLE 52

25

6-y1]-E.3-chl ami |
To a -20°C solution of 6-amino-4-{(3-bromophenyl)
- aminolpyrido[3,4-dlpyrimidine (128 mg, 0.4 mmol), and
cis-3-chloroacrylic acid acid (172 mg, 1.6 mmol) in
30 pyridine (2 mL) stirred under N, was added '
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (392 mg, 1.5 mmol). After 4.5 hours,
additional cis-3-chloroacrylic acid acid (57 mg)} and
l-(3-dimethyiaminopropyl)-3-ethylcarbodiimide
35 hydrochloride (130 mg) were added and the temperature
. was brought to -10°C. After a total reaction time of



Me), 2.05 (m 2H, CHerr]). Mass Spectrum (APClI): 499.8 (100,

[err] Br 497.9 35 (97, [err]BrMHerr]). WO 97/ 38983
PCT/ usgwg’rf;? 983 ' -123. PCT/USS70s778
Calculated for CJerr]Herr]BrNerr]Jerr]. 3CF[ er r] COOH: - C,
40.15; H, 3.49; N, 8.07% Foupdyy.C, 40.06; H, 3 36; N, 8.25%

5 EXAMPLE 55 3-

E;)(S Bronvvaﬁmtm) wgi{gé@a@ lﬂaﬁkYinEf&EQ%@DMrb]s d:.lutedll )\»ﬁW'ﬁ]vf‘E' acid
To a saqJ uti an no

qui nazol i ne 39 78 r5% t'rﬁfbtf)s?%ug"ﬁf HFSDR%&WE %1% ethyl ei ¢

anhydri de (@c2eaty:whternol The anesubbantxinirture was shaskeheat ed with -

stirring in howpg, S

suspens?on mvgségggglhpt%é o%?r% kbﬁgées ?g g?é?ére an %%0&% e(fré\?\nth

wat er > The ¥@sSi Further extrackpdcf2y), hHRSRefhscqgombingd 9rﬂamca i xt ur e

of 15 : 65 phaees/ %eﬁ évaﬂ]éhed\/&trfth Bﬁﬂgég&xThed&QbHd (¥g80J"}, €énd in

vacuo a err r

pheny! ani no)‘L' &EL‘ﬁz??gltl é’r?)%l‘roéf% acr#‘ﬁec%éapﬁag%) was (0.87 g,

86% as a paba@ﬂmﬁqﬂwtdzrq spl2@1th26[ was] @issolved (dewampositi on with

gas vl Ut @By 1?Goetard £ b NELAELCEhoyRL) Eg&k%@h il Bk, 00 (07 S

1H, , 1H N 73 (d, J =
1.8 1H, Chwmaé%?@&g 193"’-%2513%11 ipprelutipg with ethwé[ err] NE:HO)

7. 9%}07 72 gmceﬁtﬁ)t;e .7. The poduet 2ffacbidfis were pobdedlandl2. 0 Hz, ]1H )
CH= =. 2y o 14 g}?gkﬁ rr] NCHO) ,
2.68 (s, gobgfﬁkﬁﬁ$gﬁgk ° ﬁg ec run?f%ﬁ%ﬁ)g Ii|8 ?%%3
[err]BrN[erﬂF?ta&PGQ?rt bUtY¥EmﬁtPElr?E£ﬁ¥errTPe ﬁQQIQS(Egre

[err] Br VH eebhlectth %A&ﬁri@drwrw,%}isoc to le&dkCpkaiaetf or
C[er H[errh?rN err 91.94; H,

3. 983N, 14.138 h %'¢§§ﬂ§¥r&%9t5fm5¢f5§rl§5 88. (Reci4ERddiowing
EXAMPLE 56 crystauﬁqzawxdnEﬁmmmphéhyl)aqehath|nazolln 6-yl]-E, 4-(3-
(N, N-di met hithagiRo)RcH! Z0 10~ 48 0XPDYé - 25 €NdfYl d8xchanges D,0),
"10.38 (s, 1H, exchanges D0), 9.04 (s, 1H), 9.00 (s,
1H), 8.66 (s, 1H), 8.16 (t, J = 1.9 Hz, 1H), 7.88 (dt,
20 J ="7.7, 1.7 Hz, 1H), 7.40-7.33 (m, 2H), 7.07 {4,
J = 8.0 Hz, 1H), 6.77 (4, J = 8.0 Hz, 1H).
Mass Sbectrum (APCI) m/z (relative $): 365.8 (29),
366.8 (36), 367.8 (35), 368.8 (35), 401.8 (82), 402.8
(18), 403.8 (100), 404.8 (20), 405.8 (29).
25 Analysis calculated for C,gH,yNgOBrCl-0.2 H,0-0.2
C4H802:
C, 47.38; H, 3.08; N, 16.44.
Found: C, 47.53; H, 3.15; N, 16.25.

30 EXAMPLE 53

6-v1l-proj ide
To a -20°C solution of 6-amino-4-[ (3~bromophenyl)
amino}pyrido[3, 4-dlpyrimidine (94 mg, 0.3 mmol), and
- 35 propiolic acid (66 uL, 1.05 mmol) in pyridine (1.2 mL)
stirred under N, was added 1-(3-dimethylaminopropyl)-



35 A sol ution of 6-am no-4-[(3-bronophenyl)am no]

qui nazol i neWOL%S®3888, 0.5 mmol) in THF (10 nL) was added PCT/US 7881788983
PCT/ US97/ 05778 -124- . dropw se
over 15 mnutes to a solution of fumaroyl chloride (382 ng, 2.5
mol) in THF (10 nL) stirred unde‘rlq\%[‘err] at O[err]C After 1 hour

at Oferr]C, the s PE wed, dthe
super nat ant we gﬁy caﬁ%Sﬂﬁf"é'ﬁlde ﬁ?’@fﬁ’cﬁ;ﬁ %‘)s“% Y dsaﬂ'fﬁ°{"?1e
suspensi on wasAfterr2d2at hopes; | &ddhitional smcu:tiiqhmfacn.d (33 pL) and

3- (N, N-di net hy{ a 2 in THF(5 m.)
was added dropj\'M g@iﬂéegﬁgaﬁgf}%%‘épﬁ) gmﬁhﬁqﬁ rreéa ath%ier C for

hour, the sol \}%\ﬁ@rﬁ?\%J-%%'?-fiﬁpé?i“ZOmg) vexrgerddsf & tiow.

rB esnh due svas trepe6d a totalWrbHceobfl ks ofThe, ssqw&é/vasmélx}f&é&dspy
ucnner

hal |
fi'ltered, and %’éllcts%?%t févﬁgssg%vggl } | uc & Gé e r%ﬁ‘é’s%%?% The
resi due was disebhvieniwascpouredsinto éclld/ahfhyé.r acetht:vaindy, dilde

pur i fi ed by HRLE@fedne mixeidbdansCLakb G022 GMS) Sndiase SELC.gO! U,

el uting - wWth a 10%to 50% gradient of 0.71% TFATI
TFA in CH[ er r | 38P3XRFEB0 nﬂﬂﬁt% ePHE mqmlm extractedol ed and

| yophi litzed to(Zkye théd- Ehe- bbﬁbﬁﬂbdnbh:barﬁQ: phases were washed with

| 4-
?Tylng]qugn?lzgx% ur? yungn gﬁ"?gb luo%ggmggt)tprr%% thr ‘gh ?gasgﬂ/o as
a yel |l ow sol i BiQp. 40{'le¢rfgltrate wap RPRCEatDRded] )t[Oela]SO]:Ld that] 11.02

(s, 1H NH), Q& cﬁﬂsélved in wabin Qchy19adette. J Thje lsdtut ildh JJ’@ 8.82
(s. 1H 25 H,. H"

H2
8.02 (dd, J =BR if ¥ ‘PE °?¥Pmﬁ75’hr?"'§§°eﬁapw over; ﬂ(az?*b §102 lH "Hg)
7.76 (A5 J ': klzut-fmg H@ib,‘h gth¥l acetaten THe ptoddidds'fractibhs dyexde =

%422 '('ifn o I\lljc?—l%%ed 'ﬁa@u'%&%%ﬂtrét_giﬁg # gih%t%asl?rfﬁxé &y%%_{ 30

Me), 1.83 (m bl el ragetate: terfrbytylo (Rther. By sqlbis
[err] Br VH err werd %o Plédfed and driedr hbr BHicmi/R5°C to 1dabecul ated for

E%eg;&r[err]Bg%ﬁgd%éﬂ(%graﬁ %£§£Ti§85515ﬁocldd§§&)c 41.49; H, 3.36; N,
20 ig NMR [(CD3)ZSO] 11.69 (s, 1H, exchanges D50),
10.31 (s, 1H, exchanges D,0), 9.05 (s, 1H), 8.83 (s,
l1H), 8.68 (s, 1H), 8.15 (s, 1H), 7.87 (4, J = 7.2 Hz,
1H), 7.40-7.33 (m, 2H), 4.54 (s, 1H).
Mass Spectrum (APCI) m/z (relative %): 365.8 (69),
25 366.8 (28), 367.8 (100), 368.3 (50), 369.9 (14).
Analysis calculated for C15H10N503r 0.1 Hy0-0.1 C4H802-
C, 52.00; B, 2.93; N, 18.49.
Found: €, 51.89; H, 2.78; N, 18.50.

30 EXAMPLE 54
~[4=-[(3- hen: inolguinazolin-6-v1]-E,4-(3—
N-dim amino -4-oxobut-2-enamide tri

trifluorocacetate
A solution of 6-amino-4-[(3-bromophenyl)amino]
35 = quinazoline (158 mg, 0.5 mmol) in THF (10 mL) was added
dropwise over 15 minutes to a solution of fumaroyl



WO 97/ 38983 - PCT/ US97/ 05778
-125- - EXAMVPLE 57

4-1(3-Br ovr‘r,gggﬁenvl ) ami nol - 6- (et henesul fonyl ) pyri do- PCTIUS7NSTTS
[ 3, 4-d] pyri m di ne; 5

2-[ 4- (3- Brono- phenyl am no) - pyri do[ 3. 4=gl3pyri m di n- 6-

yl sul f anyl ] - et hanol A nitrogen purged sol ution of

2- mer capt oechaselide (382 nd, 7. Slmm@b) nik! THFand04mL.3- bt@rf&aaenyl ) ami no] -

6-fl uoropyrid di 1.6 5 I in 0 m.) was
treated wtH"> §%ﬁy§r ces umr}\ edde 1%13?165?%65?5_,2&}18 sﬁpﬁﬁ*&r‘ The
stirred sol WSORI\lwed to sentided andSoher sipefuatankowas, then poured
into 2% aqugadanted.. Mw%priy ) dw£é8913{%c feéﬁhe'i:hé“ rring the

.suspension for 15 m nut es t he so re c washed wel |
with Rater, SHFREHSISR WaF iSFpred % & “whi 1sb| &t seAURASNBEred into 1:1
wat er : et hyI 3aqm, Mm&hylam:.nd)immsmﬂlaﬂl (LXL8r ALyagoexnbagt aeh W t h

et hyl aceta ( T Xtragts re washed with brine,
dried (I\/gsq&'grr ]()5 mﬁdmﬁ {16 %@%é}gﬁs% as?ﬁ%i WSP?H?"?B Was filtrate was
concent r at e8tizrgds@lti 5¥Watfamsl hour, thetseiveunti wast sgkippedate. The

sol i ds wer eppakhedletficed pred$intd ¥eardd 2¢ne f@@fﬁuéhﬁaﬂr EQBSEed”p
182-185[ err hird crop

m 1 183[&?F*”C°°§'§i Watﬁrerr]ﬁp?\ll\ﬁ?af’(%lj['%?rf§?€%ﬂ8€ PEFPFefo 03 (s,

1H, exchangéslbz@tion, disshilifed sinl|ad)miBifi9m(BMF1lHand8aBsogbedlH), 8. 22
(t, _&nfgﬁfngégzﬁﬂh (§5£b(éﬁ?t§rle3 7, Tﬁe 1d1§%s used afH) 3 68

7.42-7.34 .. J =5 exchan es Dlerr
(dd. 3 = 6. Bhesorigin Am Sidise (el sblash gheomapoggaphy) (50 @)  Mhss
Spectrum (ABCLE ifihZ wiift®] TH L /AMeGH 4(B: 1#9)  The best3fka8tidfls, 376.9 .
(100 377.8 %23 379 8 iv A n .Anal ysi s
caIchated i) Ckgﬁyéierﬁﬂ [err §%§S° ed’ i ach‘ﬁ? 76; H, 3.47; N,
14. 85. acifdwaderC (342,62 . Hmi3) 3&Da$§e44tlssough a 0.45 p
filter, and purified by HPLC on a Vidac C18 218TP1022
reverse phase HPLC column, eluting with a 10% to 50%
gradient of 0.1% TFA in water/0:1% TFA in CH,;CN over
20 60 minutes. The pure fractions were pooled and
lyophilized to give N—[4-[(3-bromophenyl)amino]—
qguinazolin-6-yl1}-E, 4- (3~ (N,N-dimethylamino)propoxy-
4-oxobut-2-enamide tris trifluorocacetate (51 mg, 12%)
as a yellow solid, mp 60°C. _ |
25 1H NMR [(CD3),S01: & 11.14 (s, 1H, NH), 10.85 (br s,
1H, NH), 9.57 (br s, 1H, NH), 9.01 (4, J = 1.7 Hz, 1H,
H5), 8.79 (s, 1H, H2), 8.07 (s} 1iH, H2'), 8.02 (d4dd,
J =2.1, 9.0 Hz, 1H, H7), 7.89 (d, J = 8.9 Hz, 1H, H8),
7.78 {(d, § = 6.5 Hz, H6'), 7.43 (m, 2H, H4' & H5'),
30 7.34 (4, J 15.4 Hz, 1lH, H3-butenyl), 6.84 (d,
J = 15.4 Hz, 1H, H2-butenyl), 4.26 (t, J = 6.2 Hz, 2H,
OCH,), 3.19 (m, 2H, CHyN), 2.81 (d, J = 4.6 Hz, 6H,
Me), 2.05 (m, 2H, CH,).
Mass Spectrum (APCI): 499.8 (100, 8lBrmm*), 497.9
35 (97, "Omrmu*).
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-126- woswa[sms(s Br ono- phenyl ami no) - pyri do[ 3, 4-dl ] pyr i mp&ingse7/05778
6- sul f onyl ] - et hanol A O-5[err]C stirred suspensi on of

2-[4-(3- brono- phenyl am no) - pyri do£)3, 4-d] pyrimdin-6-ylsulfanyl]- 5
et hanol (755 ng, 2 mmol) in chl orof or m (3825t) was treated with

nmet a- chl or oper Z0i.C .acj 1.27 , 57-86% . The suspensi on was

sl owl y war ned %?qﬁ’[ %d%gfe c23 248850p nF3GPHod. After 14.5 and 17.5
hour s, respect | v:el VA0 126 HispRns®privpnas.oveated with an 10

addi t i onal charggy [ o 72 20 After 19.5 hours
total reaction tlme the ﬁg% 14 "pzﬂgbeﬁnklon %/as cooled to O-5[err]C,

and treated wi th DVBO (2 nmL). Cooling was renmoved, and the sol uti-on
was 5 stirred for 30 minutes. Thexiwtiy &svas then 15 di stributed
between ethyl acetate nd 5% qquequs ,sodi um | b| car bonate Tr{e organi c

phase was washeé&o . e
a reduced vol UW&HMS purlfled by flash Si o2 coI urm _
chr omat ogr aphy g Y, tat oduc racti ns
were 20 conbi ne oandlétcd&%é'\re\gt&r rabtfedd] Amj}?@ E‘?h%?o'&B e nyl amino

crystallized f+PeZRNLINE d0a78 D @«%m&lbrm&tm of DMF4@@snpdded)

mp 210- 202[ er r ialelke ahhyidrdice z‘ggt era .7 I o, S t d 84 ny
(10% of a seconde g 2%9 err ng\olp ahd Eﬂe ﬂ %%/EQE

(CF[err] cq er r 'Ry %efglef]] wﬁ%@% ®Ro9 °11:H)baLh for 10.42 (s,
1H), 9.47 (s, 2P, hours.(dThe re{suz.ﬂ-img ]Sﬂ)spens:.on waf5cbddled EoSrdohiz,
1H), 8.83 (t, 4 J =
50 gy Lempbcdould mgc??‘l?“ ‘m“‘éé '%*#3{3‘%. EL ophboegi9d wee 50

380.7 (45), 4050%1656g% -mlt JQ_W1Xture of17).
Anal ysi 85cal cuIt:afLadn'éa!DM@[ eﬂlr ]J.H[,ewa]ﬁ‘d[zer rdrﬂ erpd SBrthe solid was drifd

44.02; H 3. Zolanazl.ﬁoth 60°C foEOli%d 1.':.0(*:1'irsA'A»‘:oo%ﬂfg—cibrci3 314[4 {3~ Srg'rﬁb-sa

phenylamlno)—qulnazolln-G-ylcarbamoyl]-acryllc acid (2)
(0.87 g, 86%) as a pale yellow powder, mp 224-225°C
(decomposition with gas evoluta.on)

20 lH NMR [(CD3),S0]1: & 13.00 (br s, 1H, COOH), 10.85
(br s, 1H, NH), 9.96 (br s, 1H, NH), 8.73 (d, J =
1.8 Hz, 1H, H5), 8.54 (s, 1H, H2), 8.11 (br s, 1H,
Me)NCHO), 7.91-7.75 (m, 4H), 7.32-7.24 (m, 2H), 6.46
(d, 0 = 12.0 Hz, 1H, CH=CH), 6.35 (d, J = 12.0 Hz, 1H,

25 CH=CH), 2.84 (s, 3H, Me,NCHO), 2.68 (s, 3H, Me,NCHO).
Mass Spectrum (APCI): 412.8 (100, 8lprm*), 410.8
(96, 79BrM*); 413.8 (26, 8lmrmu*), 411.8 (24, 7SBrmm*).
Calculated for C,gHj3BrN4O3-0.81 DMF: '

C,.51.94; H, 3.98; N, 14.26%.

30  Found: C, 51.97; H, 3.98; N, 14.40%.
EXAMPLE 56
-dimethylamino ino~4-oxobut-2-enamide
35 A solution of 6-amino-4-[ (3-bromophenyl)amino}

quinazoline (158 mg, 0.5 mmol) in THF (10 mL) was added
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-127- s_.I (3-Brono-phenvl)am nol - 6- (et henesul f onyl

[ 3, 4-d] 'pyvrviorr%w |9nse3 To a O-5[err]C stirred suspmqﬁfm

2- [ 4- ( 3- br ono- phenyl am no) - pyri do[ 3, 4-d] pyri m di ne-6-sul fonyl]- 5
ethanol (41 ng, 0.1 mol ), and triethyhagine (31 [err]L, 0.22 mmol)
I n dichloronmethane (0.5 nL) under N2 was added dropw se

nethanesulf@mﬂpwﬂyéﬂdﬁkr(ﬁsamiﬁﬁtéb to a solatlannawlkuméddhhjonal char ges
of net hanesul flogy 382 chI 0f ,3 E % (Z BWLSH L) were added
after 45 mi THHEEIER) ¢ 15h ?% t £8P h SEdE S Dnal
triethylam mmder N, ay 51)°<|_: er rl}f_gter f hourr 8tcOPGn the suspienision 2. 5
hours, the s alldhfid 58! é@f‘e nSUEHQhEQp%thQr{%a%%OUS sodi um

bi car bonate then extracte yl ~acetate The conbi ned
organPc ext GesantRd ¢ (Wﬁ%d%r } wRsnadgded an‘Fll € ed t hrough a pad
of flafr Si@&spéﬁkhdﬂ|¢§§1§tﬂﬂﬁed at 0°CO?thbtahe§othdo&DPﬂjtfﬁﬂ weg
crystallize ate to,leave e,Rroduc 17 , 449 ,
np 214-217] rr(]rN(()triQ dlmeth%#ﬁ ][’(%Dréﬂnﬁlfe E]%%] éﬂp .64 (s,

| H exchangés OF# r{OmLR0was added @ropwiise.9. Phe( spspld}nS:l&IBWa(ss 1H),

| ? E61gso 1T§t1rred ag'igbévﬁér(ﬂ]héﬁﬁ Zhé9s$13§n€”ha§HEtrZ;&l?idd
Hz_ 10 ynder reci_b cedf.3 preésure, an ' theyappifuggwas treaged

( 3- Br ono- pheryh) cdtd ndatér?, 5-Thexselid- ¢abydodipyted by Buchner
L y1) - aul ezl i ELAE198 in poiling NOBHT28CEEYLC (0-10 0, 1.2

mol ) was a

3-[4-(3-br O@Wﬁﬂarﬁn@)tmlh@%ﬁenh Bas3gemoved| uadsaawduces ylic acid
(2) (0. $5d9pﬁ%§§hﬂET?)Tﬁélreszdue5wah aisﬁﬁﬁbéﬁfiﬂhaéétd%, and the mxture
was heat e . nder m_Rutes. After coli tQ room
t'enpg' ature acigl/wat b% %\auﬁ( % fd ah Pﬁglff‘ﬁﬁrgye%%‘cn%n &oncent r at ed
to dryness Vi Qe 2l 8 WT%QMeremeré phaseaH@hCupoilnmit Otd udricigvashed

iﬁquent i all yswir By 10% toSSd4rg+adisadi 4o B ear BPRALR, waRES/0.2Rd brine.

J =10.0

TFA in CH5CN over 60 minutes. The pure fractions were
. pooled and lyophilized to give N-[4-[{3-bromophenyl)-
20 amino]quinazolin-6-yl)-E, 4~ {3- (N, N-dimethylamino)prop-
1-ylamino-4-oxobut-z-énamide tris trifluoroacetate
{154 mg, 37%) as a yellow solid, mp 40°C..
1H NMR [(CD3),S01: & 11.02 (s, 1H, NH), 9.50 (br s,
1H, NH), 9.02 (4, J=1.7 Hz, 1H, H5), 8.82 (s, 1H,
25 H2), 8.74 (t, J = 5.7 Hz, 1lH, NH), 8.05 (s, 1H, H2'),
8.02 (ad, J = 2.1, 9.0 Hz, 1H, H7), 7.89 (4,
J = 8.9 Hz, 1H, H8), 7.76 (d, J = 7.2 Hz, H6'), 7.45
(m, 2H, H4' & H5'), 7.17 (d, J = 14.9 Hz, 1H,
H3-butenyl), 7.05 (d, J = 15.2 Hz, 1H, H2-butenyl),
30 3.26 (m, 2H, NCH,), 3.08 (m, 2H, CHyN), 2.79 (d,
J = 4.8 Hz, 6H, Me), 1.83 (m, 2H, CHj).
Mass Spectrum (APCI): 498.8 (100, 8lmrmm*), 496.9 (97,
Oprmm*) .
Calculated for Cp3HogBrNgO, - 3CF3COOH:
35 C, 41.49; H, 3.36; N, 10.01%.
Found: C, 41.44; H, 3.60; N, 10.33%.
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-128- woprses3porti on was dried over magnesi um sul f at e, PCT/US97/05778
filtered and concentrated to afford a faintly pink solid. The solid
was recrystallized tw ce from Et CAc to afford

N- ( 3- br omo- phenyl ) - N-[ 6- ( 2, 5- di oxo0-2, 5- —525~
di hydr o- pyrrol -1-yl)-qui nazol i n- 4- yI] (0.104 g, 399 as an
of f-white povvder np174 175C. %ﬂ%[m[e”]]; [err] 9.24

8.03 (dd, J= a- g'Hz 1H, H7), 759(t 1H J = 2 Hz, H2'),
10 - 7.45 (m 1H, H6'), 7.27 (d, 1H J = 7 Hz,
H5'), 6.91 (s, 2H, CH:CH) 2, 15 (s 3H, CH[err]) l\/ass Spectrum
(APCl): 5438. 7282~ (3eBrduidVdiitirnllam#36) 4 ' ¥ 1);

439.7 (17, [ergbgglﬁgrr!zgs 337 7;(19 [err] - ' 100,

[eTr]BrMerr] r]BrMerr] MeOH). Calculatedfor

Cerr] H err] Br N er r POpdrbiriogen purged solutidch &8. 24meir|caﬁt6&tﬂ3no]12 81%

Found: C, 54.94; -7|g mg, 9%s ym]lz, S4a 4 [3-br mop lIQﬁ zgh&wggg_ corrpounds
|

can be nade usi ng erres and exarrp
1-[ 4- ( 3- Brono- § &VP&M&)‘%%&' ipypinidine (1 gyrﬁomoi-)S d-il'bne,
1-[4- (31Br ono- pHSOyY (A0 L) - Qaisn azawd ted-with fiSilydrous cedifi 1- one;

Acrylic acid 45921;%53 F{Be')@ém%r? rlq%wzolw Ot f2rea sxl.'l.ut::l.o%r was

Met hyl N-[4-] ronophenyl”
pyri do[ 3, 4- d] pyea#\eg ﬁ.t659|°pp}f.@g:p|?oﬁmnm ethen poured infor 2Ri agaeots
4- ( 3- br ono- pherybaBthQ)oxrqie %a@i 1180 mL) - 7aﬁ’éef5§€{rr§8g th
1-[4-(3- Brono- ghen§ﬂa no)o ??aqu i n- n4 31 3. one,
Acrylic acid 4% P8 £°F1 & @%ﬁﬁ'a l?ﬁ))s ds were collected,
met hoxy1l§ui nazwashed- yﬂeléstwe.tth water, and dlssolved in DMF. . The -
gtg)goi)?) ngwdgﬁiﬁthg as ) 8 _ . a&”-]f'ﬁg.te Tethyl acetate and.oqan
PCT/ uUs97/ 05778the resul ant mn.xture was extracted with ethyl acetate
(3x). The combined extracts were washed with brine,
dried (MgSO,), and filtered through flash $i0,. The
20 filtrate was concentrated to a solid that was
triturated in ethyl acetate. The solids were collected
to give 1. 24 g (66%) the product, mp 182-185°C in
two crops, and 98 mg (5%) of a third crop,
mp 179-183°C. . .
25 ' NMR [(CD3),S0]: 8 10.03 (s, 1H, exchanges D,0),
9.10 (s, 1H), 8.69 (s, 1H), 8.35 (s, 1H), 8.22 (t,
J = 1.9 Hz, 1H), 7.91 (dt, o= 7.7, 1.9 Hz, 1H),
7.42-7.34 (m, 2H), 5.04 (t, J = 5.5 Hz, exchanges D50,
1H), 3.68 (dd, J = 6.8, 5.7 Hz, 2H), 3.36 (t,
30 J = 6.8 Hz, 2H). :
Mass Spectrum (APCI) m/z (relative %): 374.8 (49),
375.8 (10), 376.9 (100), 377.8 (23), 378.9 (63), 379.8
(14) . _
Analysis calculated for C15H13N4,0SBx::
35 C, 47.76; H, 3.47; N, 14.85.
Found: C, 47.65; H, 3.38; N, 14.55.



-129- Pent a-2,3-dienoic acid [4-(3-brono-phenyl am no) -

qui nazol i md Propa-1, 2-di ene-1-sulfonic acid
[ 4-(3- bro&ﬁgg’y]ﬁm? phenyl am no) - qui nazol i n-6-yl]-am de; SPCT/USITNS77I8\EL hy|

N-[4-[(3-bromophenyl ) am no] - 6-
qui nazol i nyl ] -P-(1, 2-propadi enyl ) phosphpgam dat e;
N-[ 1- (3- Brono- phenylamno) 9H—249tr|aza-

fluoren-7-yl 3= % Y5 agi-efio-
N-[4-(3-Bro . no
1 uoren-6- y@%&é‘i
N[ 4- ( 3- Chl or o- 4-Al oesecpbenmm SUspRIigiato|d f-B- [ 4- (3-brothé=.acr vl ani de;

N- (4- Pheny! b

(S Natl %%‘%ﬁ%?ﬂ#” Ao A b imigin SISl I, o
(R) - N 4- (1-¥FeaRe ¥5awgmo¥ zdmn whiopdform (30 miey ywaeri de;
But - 2- eneletﬁeé@ed &ﬂtﬁ3mehhoaaiér mzeic acid (1.27 g,

henyl am no ol i -am de (3-di net hyl am no- ropyl ) - am de;
RI—[4y(3 Chl) ﬂ%&fuor@‘ﬁhéﬁ%?&ﬂ?ﬁ&? was slowly warmed to 259C over
pyrido[ 3, 4- &4 pyrhouxi pebigl] - aAfykeanildes5 and 17.5 hours, '

N-[ 4- (3- Chl Oﬁ‘élsﬁhéi éi’%PhF?)é'\?ﬂb?%hFl%% was .treated with an

pyrido] 3, 4-d rimdin acrylam
But - 2%nedi ¢ ’a’é’rﬂ‘?h ?BaEﬁPoPS thPI 96#@21'112 (720 mg, 720 mg).

phenyl am no)after dDg 35 4hehpyr ttdlnréartiontdthe, the thin

Eﬁ ?g”gh?gl%Q%ﬁﬁ%%ﬁ@?'é 8M.881ea to 0-50c, M TrEMLL i3 thso
phenyl ami no) byl o[ Faolingr wasdremoved), - amdd¢he solution was

(3- '”‘daZOIdtﬂﬂréHCEUf)Bﬁnhﬂﬁutes The m;xtgre was then

4. A4- quoro Rlé %;I-oct 121 noi ¢ aci

[ 4- (Fchl orcfhftr"‘l"d‘g‘f%e% A=t ¥§rF‘GSF§t$ gpd 3% aqueous sodium
pyri m di n- 6-bildaronkete. The oxrgalcOpha8eS8w¥as washed with brine,

PCT/ US97/ 05 @48
8- Di net hyl am nt§e d4 (4Mgds?4 uor%ncci)cr,[:ogcentrated 50 a rea%‘%ed volume

[ 4- (3- chi or &HAY Wit RPWHERVPAnPYiof15hi 8403, godpmn chromatography

eluting with ethyl acetate. The product fractions were
20 combined and concentrated to a solid that was
crystallized from ethyl acetate to give the product
{460 mg, 56%), mp 210-212°C. The filtrate was further
processed to afford 84 mg (10%) of a second crop,
mp 208-209°C.
25 1y NMR (CF3COH): & 10.96 (s, 1H), 10.90 (s, 1H),
10.42 (s, 1K), 9.47 (s, 1H), 9.16 (4, J = 8.2 Hz, 1H),
9.05 (d, J = 8.2 Hz, 1H), 8.83 (t, J = 8.0, 1H), 5.81
(t, J=5.2 Hz, 2 H), 5.43 (t, J = 5.2 Hz, 2 H).
Mass Spectrum. (APCI) m/z (relative %): 378.7 (39),
30 380.7 (45), 408.7 (100), 409.7 (15), 410.7 (97), 411.7
(17) . '
Analysis calculated for C;gH;3N403SBr:
C, 44.02; H, 3.20; N, 13.69.
Found: C, 44.09; H, 3.14; N, 13.44.

35



pyri m di n-6-yl]-am de;

7- D met hyl anwaoewaBogs di f | uor o- hept-2-enoic acid 5 . PCT/US9705778
[ 4- (3-chl oro-4-fl uoro-phenyl am no) - pyri do[ 3, 4-d]

pyri m di n-6-yl]-am de;

4, 4-Di f1l uoro- 7- mor phol i n- 4-yl - hept - 2- encil@%ci d

4-(3-chl oro-4-f] uoro-phen

Lyrl(mdln GYIQLBH-&L&}‘@—él S dathenesulfornvllpyeider
[4-(3-chloro- 4MMhenyl am no) -pyrido [3 4- d] pyrim di n-6-yl]
camde; ybapget:ggﬁlgtedh%sg%@gog SRER IS

'fI uor o- phenyl am no) - pyrrdo
7-'Di met hyl am rphermplammbrpyaedg[ 44-@3pr1wudme-ﬂ5-sulfony11-

f1 uoro- ghenyl agimior P 41dﬁg[3o41d]:ms&' %@rﬂdthﬁ@nﬁﬂae (31 pL,
7- Mor phol i n- 4a¢;-he t-2-ynol

f l-uor o- pheny| ?db{‘38ﬁ°]af'8’y’t["f“ﬁ| e6 (ﬂ ]5 &ﬁﬂ’démder N, was
5- Di net hyl am ruﬂcmﬂltdﬁembse methahésul folhar @liﬂorlde (9203 nkL,

fl uor o- phenyl do - 6- - am,. de:

5o phol i n’ 4 1 ToeEmtl ng%?‘délgiﬁ"&”fgagﬁgﬁ o, i Hindsh1 fony1

f | uor o- phenyl Mld%yfgd% BB, 49¢Bppki nvere ad@ed afitiedr;45 minutes,
S-1m dazgpl - 1- dndents 21'1&@?.‘39 gréd1hfces- ¢Alear Qﬁﬁltlonal dtr1ethylam.1ne

fl h I ri_m di n-6-yl

G (4 ety py A Gl AFEat keschHBh Gxi o sotal of 2.5 hours, the
[4-(3-chloro- ébdldlgsmltphnmylmaanv):epyhedoﬁvaph- 8k aqueous sodium

pyrim din-6-ylds @aw&iate. then ext actda F}?ﬂ%%&}}“ dlddile PAsEY! am no)

-pyrido[ 3, 4-d] yri m I n-6-yl car army enol ¢ aci
2-(4-nethyl - The cmﬂ?’pfé?%z?ﬁ%ﬂ%)%Pﬁyptéstﬂerre dyied (MgSO4) then
4- [ 4- (35Ch| or cEitfdnead otiphouyh aai pad- pfr Edakh 4$id,. The filtrate was

: di | i d | ) - et hyl
ater, oYl ERRded (o s 08 SR ke pe hE AR B i peq el S Y
- phenyl ani no) - gehvdo[a:etateyre nlqweatlye] pmdde}: 517( 8g,394%),

mor phol i n- 4- ylpgproopd 2+ 2o de] ; WO 97/ 38983
PCT/ US97/ 0577&

Pent - 2- enedi oi & ARy L{GRx 750k, o§019, PRubFo- 1H. exc}‘anges D70},
pheny| 28 nd)-@yr&&jd[sa éﬂ-lﬂ)]py942r5d(ar 61K} } - 8nB@eXs5- LE3-, 8.16 (s, 1H),
di et hyl am no- pr gayl-) -1 dg) 1H).. 19733 ﬁxéx 42g.f g17 (ad, _

- 4-[4-(3- Chloro4fluor010heny am no rido '
~ pyrim di n- 6- yICar B8R 110t -2 enti 62 ﬁnrﬂhol f-4 Hz, 1H), 6.37

{(d, J = 10.0 Hz, 1H).

25

1—21') -—gg:.nazol:.g—4—xl ] ~acetamide
SQdJ.um acetate (0.10 g, 1.2 mmol) was added to a

suspension of 3-[4-(3-bromo-phenylamino)-quinazolin-6-
30 ylcarbamoyl]-acrylic acid (Z) (0.25 g, 0.61 mmol) in
5 mL of acetic anhydride, ahd the mixture was heated
under reflux for 30 minutes. After cooling to room
temperéture. the reaction was filterd and the filtrate
concentrated to dryness in wvacuo. Thé residue was
35 taken up in EtOAc and washed sequentially with
saturated sodium bicarbonate, water, and brine. The



4-yl -ethyl ester; Pent - 2- enedi oi ¢ aci d

1-{[4-(3-chl oro- 4 fluoro-

phenyl am WO)2@§3do[ 3, 4- d] pyri ni di n-6-yl]-ani de} 5-{[3- PCT/US97/05778
4- et hyl - pi perazin-1-yl)-propyl]-am de}; 10

(3-Chl oro-4-fluoro-phenyl)-{6-[2-(3-di hyl am no-

pr opoxy) - et henesul fonyl ]- pyri do[ 3, 4-dJ imdin-4-yl)- am ne;
(3-Chl or o- 44 o

pi per azi n- 1 o et%zlnesué\? &‘Tﬁlum sulfate,
pyrido[ 3, 4- qﬁ IQ?dL%RﬂceQ#ﬁﬁkﬁd to atford a faintly pink

(3- Chl or o- 4sbhiyer.o- phn\Horidwas rméé)ﬂ?étalﬂlﬁéd twice from EtOAc
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hL[4-[35(Br0m5¥35%49£g&{ag po-fluoro-7-[3-(4-

nmor phol i no) pr opoxy hg ol 1 n- 6-y a‘FA‘acr Iaq1de and

N-[ 4-[ (3- (Chl or o- 4- tzﬁ) Bmflpedreﬁldﬁﬁ 4-d]pyrimidin-

(1, N—|nldazQﬂ@ﬂquzrbdmpylmabﬁtﬂ3Geubhacawhanndﬁorpholln—4-yl ethyl
ester; }

Pent-2-enedioic acid 1-{[4-(3-b;omg—phenylamino)-

20 pyrido[3, 4-dlpyrimidin-6~yl]-amide} 5-{{[3-(4-methyl-
piperazin—l—yl)-propyl]-amide};

(3-Bromo-phenyl) -{6-[2- (3-dimethylamino-propoxy) -
ethenesulfonyl]-pyrido[3,4-d)pyrimidin-4-yl}-amine;

(3-Bromo—phenyl)—(6-{2-[4-(4fmethyl~piperazin-1-

25 yl)-butylamino] -ethenesulfonyl}-pyrido(3,4-dlpyrimidin-
4-yl)-amine; - | |

{3-Bromo-phenyl) - (6~ (5-morpholin-4-yl-pent-1l-ene-
l—sulfonyl)—pyrido[3,4—d]pyrimidin—4-yl]-amine;

(3—Bromo-phenyl)—(Gfethenesulfinyl~pyrido[3,4-d]

30 pyrimidin-4-yl)-amine; _

But-2-enedioic acid [4-(3-chloro-4-fluoro-
phenylamino)-quinazolin-6-yl)]~-amide (3-dimethylamino-
propyl)-amide; '

But-2-enedioic acid [4-(3-chloro-4-fluoro-

35 phenylamino)-quinazolin-6-yl]l-amide (3-imidazol-1l-yl-
propyl)-amide;



Bl OLOd CAL METHODS Ti ssue Culture 25 . A431 human epi dernoid
carcinoma cells were obtairned fromthe.Anerican Type Cul ture

Col | ecti ofVO97/38983 Rockville, MD and nai ntai ned as nonol ayePcT/USO DS

(Dul beccos nodified eagle nmedium/F12, 50:50 (G bco/ BRL) cont ai ni ng
10% f et al . bovi ne serum For 30 growth inhibition assays, dilutions of
t he desi gnated conpound in 10 [ H'L were placed in 24-well Linbro

pl at es (1. _ths f bat. t fpllowed hy the addifjon of _
cells (2 x 10[err )Kiélglﬁg}rgf brrg‘&gg’%#hr%’ pféflg\é&%e%'enmc a%¢ieubat ed for
72 hours at 63 T¢ Bl proadhfiAnerp-plesy laming msppivazo kit Gyl g 5%

Qferr] in aamigelell growth was determ ned by cell count with a

Coul ter Model AM . WO, 97/ 38983 . ) )
PCT/ US97/ 05778 8-D1methy1am1no-§,%—%n.fluoro-oct-_zl-ﬁpo.lc acid g|ectronic

cel | dount er[4-Cbitciofbedt Ednbre,-phenylamino) -qd it idl-y1] -
Purificati orhtﬁ)ifdgpi dermal Growth Factor Receptor 5 Tyrosi ne Ki nase

Human EGF receptor tyrosine kinase was .isol ated - from A431 human
epi der moi d car ci nbrRiReth¥lapings4, 4-diflusokient +Rtdmic Getdd were grown

inroller boggd e:s-chloro-dnfsﬂﬁf&%%ﬁe@dia@ni(n@)%i%‘%lz]oﬁqp.taa_i 10 10% f et al
calf 10 sej?rﬂmg Approximately 10[err] cells were lysed 1| vol unes
-of buffer cSHEAH ng 20 mM N-[ 2- hydr oxyet hyl ] -

pi peddzi ne- N - [ 2-et4redef Tadfon7 emarpbplincdes)l -haipti2henoic acid MV
et hyl ene gly ' la28 b ; NN . _«_Nyrtetraacetic
Mi{) /(501_ 168814 2810980 %eﬁyi%g?ﬂéh %l{l%zflm 65 aﬁwdm

acid (EGTA), Triton X-100, 10% ycer .
or t hovanadat¥®9® i\ sodi um fluoride, 4 nM pyrophosphate, 4 niV
benzam de, 1 mM 6-Dimethybaminoeherl-2(Phblic 3@ iler[d-a3teraiyrd-gi n, 40

(PASE). A eﬁluegré-ﬁ#?%’f%%ﬂﬁ?-ég?%fa‘%Q@%—?‘%@é'aa%i'dfe%y'm- nut s, the
supelRat ant was $HPiorerhebin-4a¢l-hex-2-ygodephaidsd 4edBumbloRivardvaci a
Bi otech., | Mluoro-phenyl&fdhdyeduiNdrodRd-gLy1gd niilda.a |inear gradient
from O 1M e by Paukiab NG - SRTH HEASP (L. 120l
fluoro-phenylamino)-quinazolin-6-yl] -amide;
7-Morpholin-4-yl-hept-2-ynoic acid [4-(3-chloro-4-

20 fluoro-phenylamino)-quinazolin-6-yl]-amide;

5-Dimethylamino-pent-2-ynoic acid [4-(3-chloro-4-
fluoro-phenylamino) ~-quinazolin-6-yl]-amide;

5—Morpholin-4—yl—pent-z—ynoic'acid'[4-(3-chiord—4-
fluoro-phenylamino)-gquinazolin-6-yl]-amide; ,

25 5-Imidazol-1~yl-pent-2-ynoic acid [4-(3-chloro-4-

fluoro-phenylamino)-quinazolin-6-yl}-amide;

5-(4-Methyl-piperazin-1l-yl)-pent-2-ynoic acid
{4~ (3-chloro-4-fluoro-phenylamino)-quinazolin-6-yl]-
amide; | .

30 Pent-2-enedioic acid 1-{[4-(3~-chloro-4-fluoro-
phenylamino)-quinazolin-6-yl}-amide)} 5-[(3-morpholin-
4-yl-propyl)-amide];

Pent-2-enedioic acid 1-{[4-(3-chloro-4-fluoro-"
phenylamino)?quinazolin—G-yl]—amide} 5-1(3-.
35  diethylamino-propyl)-amide];



pH 7.4. Enzyme active fractions were pool ed, divided 25 into aliquots,

and stored -égg& rr]C. Fibroblast growth factor repgphfbmsssd R
platelet-de??%g gr%mﬂh factor (PDGF), insulin, and c- g?@ tyrosi ne
ki nases were obt ai ned by net hods wel |l -known in the art. For

exanple, see Fry, et al., "Strategies Foti13se Di scovery 30 O Novel
Tyrosi ne Kinase Inhibitors Wth Anticancer ' Activity, Anticancer Drug

Desi gn, 1994 9 331-8514-(3- Chlordﬁﬂﬁﬁiumx¢&phenylaméye)—quinazolin-Eniyne'
assays for r RqL I ER_96 [ ter
y gL §icg%§ﬁ\%g ot L :?é acidPg “‘?’E}?ﬁ‘,hk,ﬁ)? yWﬂleEh%thal |

h‘

plates (M II| VN6550, M1 T1pore, Bed The 't
vol une estem 97/ 38983

PCT/ US97/ 05778 Pent-2- enedi01c acid 1 {[4 (3-ch18Po-4-fluorowas 0.1 ni
cont ai ni ng 20 [.err d|u

He 7.4 d t
magnesi chldgﬁ%%YE%%iB%Féﬁgﬁ&ﬁ 58 r?ﬂh §bh3té[¥A & gh?ilnlng
0.5 [err]O.(ﬁpiﬁera?EhAIPyl)—propxm]1qudebnly G utamc aCId/tyr05|ng
(Sigma Chemcal 5 Cgﬁorosﬁh - hg?@nyﬂ?-%—?ﬁ ?ﬁdiﬁ&@ﬂ%&?ém&%gs' ne

ki nase and approprlate |'uti ons of nents except
the ATP are adeEePPBY)netheresyddanyd 'qulnafﬁ%&%rﬂn¥hba§@anﬁwth shaki ng

{Fr 1?Pn1$gtes gttﬁ5BiCh16ro -4- fludﬂﬁ}ﬁhﬁﬁﬁlpm(?852¥@4¥€d—?¥tn§ﬂ#ng t
err an e nc a err Qr nU es.
e TRET fotitedf 1R B vind P e dl P e GE0A - S8 pado i

trichl oroacet i 4~-wnt) dagpf@ay. The plate is kept at 4[err]C for at
l'east 15 mi nutes tOBﬁELQthEal%HkﬁEﬁﬁﬁf‘E4L(3-brom6u éﬁ&iéﬁfno be wells
are then washed 5 s wWth &V%% 10% TCA and %Mi

i ncor porati on %%%%?ﬁ? éB'ﬁF?ﬂ %amide imethyiaminarRre e?m%QQPIac

I nc. Gai t heBabuBgenEA)mwswsi uts4-ngB+hatcumd>hedmlam.na$e

dOfTB.I nsy f PD(%F d 1 for
c-src, &gre pe B§%§ IQH gegarlgggd%g QﬁEE%QQOf@E rece l) %ﬁ%epf t hat
10 mM Manganese chI%erBlﬁé§°r°‘ -mquRh TY%T@FFE%C?P%%C 'acid

Western Bl ottipg- Psosgembephenylamino) ~quinazolin-6-yl] -amide;
‘ | 8-Dimethylamino-4, 4-difluoro-oct-2-enoic acid
[4-(3~-bromo-phenylamino)-quinazolin-6-yl]-amide;
20 7-Dimethylamino~4,4-difluoro-hept-2-encic acid
[4- (3-bromo-phenylamino) -quinazolin-6-yl]-amide;
4,4-Difluoro~7-morpholin-4-yl-hept-2-enocic acid
[4- (3-bromo-phenylamino) -quinazolin-6-yl] -amide;
6~-Dimethylamino-hex-2-ynoic acid [4-(3-bromo-
25 phenylamino)-qQuinazolin-6-yl]-amide;
6~Morpholin-4-yl-hex-2~ynoic acid [4-(3-bromo-
phenylamino)-quinazolin-6-yl]-amide; -
7-Dimethylamino-hept-2-ynoic acid [4-({3-bromo-
phenylamino)}-quinazolin-6-yl] -amide; '
30 7-Morpholin-4-yl-hept~2-ynoic acid
[4- (3-bromo-phenylamino) -quinazolin~-6-yl]-amide;
5-Dimethylamino-pent-2-ynoic acid [4-{(3-bromo-
~phenylamino)-quinazolin-6-yl)-amide;
5-Morpholin-4-yl-pent-2-ynoic acid [4-(3-bromo-
35 phenylamino)-quiﬁazolin-G-yl]-amide;



Extracts were made by |ysing the nonolayers in 25 0.2 nL of boiling
Laem I'i buffer (2% sodi um dodecyl sul fate, 5% bet a- ner capt oet hanol ,
10% gl ycer§P 2ipss3 50 mM tri s[ hydr oxynet hyl ] am nonet haPEI/USY#osy78 pH
6.8), and the |ysates were heated to 100[err]C for 5 m nutes.
Proteins in the |ysate were separated 3ly é)ol yacryl am de 30 gel

el ectrophoresis and el.ectrophoreticall 3 ansf erred

nitrocel | ul ose. e m\/ITrls pH 7. 2,
150 M Nadl, O, 015 IR ?’Q‘N&)\A@i ARG Yed hesa 1o e??g’?ﬁ OfQ™ TNA
cont ai ni ng 5PREBYARLRE rEuinazolin-finnld md_% oval bumi n. The rrenbrane

was blotted for 35-(4a-Metheur etﬂazamy]p.lggs) W -OAl t y (uBl, 1
pg/ nmL [kn(Ql gckl ngp ggf-@lw t hen vvapﬁse% c%??ﬁ@TéN%Monce
3

VO 97/ 3898 romo eny -gquinazolin- 1I§ﬂ4@5778
-140- 5 in ¢NA4cht-3mmgpme®ﬁ%aﬁ\wm-2ﬁxﬁmgmms-and 0. 05%

noni det P- 4%985@5%8&1‘3“%&1:“‘ -%ridlcTy% ia e ey were then

i ncubat ed f or hour's containing 0.1 [err] G /nL
of [[err]l] PEPeFAZANaAdYeNcRthy]l est@rshed again as above. After the

?(I ztR s were dry, the_y? (3~ Bromnggeg@%%lw)%@xﬁdézm%ﬁ@i}e agdt exposed to
- - st mgn_Koda Qc or 0
days. Band |ﬁé%é?%8§hé\5rggtt gflﬁlﬁe&c\h‘j{ I?'d‘m‘isazol'lebN%clﬁ’%}?Ybynam cSs .

1l aserlQensi testers. 10 - Aut ophosphoryl ation Assay . A431
human epi der noi d pahelB0BReB8bLLS Welid Q,LC{V[Q (és-b::on{d1 es to
about 80% conf | uenc I ncubated in ser ee rre |a for 18

hours. Dupl |‘E‘é+’%a§8¥1gngs¥9§‘3¥ué§|}l sr”\ﬂépé'm%ﬂmﬁ‘wla?% Jof

concentrati careidé] t he desi gnated conpound to be tested as an

I nhi bit f t |1 Itd i th 100
Ingl IrrLI o?rEGIC:)rfor g&ﬂe Esen;faﬁgi‘é agl\gerle {r[gg'?s? %&g‘ a?tht? A under t he

Vest erh Bl ot ¥ iRazelin-6rydicamide) 5- [(3'dlﬁtﬂw\l@mm-|nrtopywst Pr ot ocol
A431 hurman eghil@eppi d carci noma cells were grown in 6-well p‘I ates to

0,
about 80A)Conflqucy4a?g ggggo-phenylamlno)-qulnazolln-G-

ylcarbamoyl]-but-3-enoic acid 2-morpholin-4 -yl-ethyl'
ester;
20 Pent-2-enedioic acid 1~-{[4-(3-bromo-phenylamino}-
quinazolin-6-yl] amlde} 5-{[3- (4-methy1—p1perazln- .
-yl)—propyl] -amide};
3-[4~(1-Phenyl-ethylamino)-pyrido[3, 4-d]pyrimidin-
6-ylcarbamoyl] -acrylic acid 2-morpholin-4-yl-ethyl
25 ester; .
But-2-enedioic acid (4-imidazol-1l-yl-butyl)-amide
[4-{l-phenyl-ethylamino}-pyrido(3,4-dlpyrimidin-6-y1]-

amide;
4-[4-(1-Phenyl-ethylamino)-pyrido[3, 4-d]pyrimidin-
30 6-ylcarbamoyl]-but-3-enoic acid 3-diethylamind-propy1
ester; '

Pent-2-enedioic acid 5-({[2-{4~methyl-piperazin- '
l-yl)-ethyl]-amide} 1-{[4-(l-phenyl-ethylamino)—
pyrido[3,4-dlpyrimidin-6-yl]~amide};



25 I ncubated in serumfree nedia for 18 hours. Duplicate sets
of cells weggyd#madsed With 2 [err]Mof designated ' co

tested as ‘an irreversible inhibitor for either 1 or 2 hours. One set
of cells was then stinmulated with 100 ng/nL of EG- for 5 m nutes and
30 extracts made as descri bed under-ife-western blotting

procedure. The other set of cells were washed free of t he conpound
wi th warmed serum f4r, de Digidivoro-itbtherpiiolin-4-ylohepthduenoimaeirdd agai n,

i ncubat ed anotcher — 0 hat

further 4 hour[? (C}»'Sdﬂgﬂfflh estlgeltanc‘)%ﬁ?:g séaggﬂ% gng% ?rgruﬂrlgtagglk?\n h EGF and
extracts made@8ifeiar to the first set of cells. WO 97/ 38983
PCT/ US97/ 05778 7-Dimethylamino-4, 4-difluoro-hept42-enoic aciBesul ts

of i ﬁelsi2?’2’?4&“E@%@E@&-&%ﬁ%@%ﬂwﬁd@?" 38y imaaipr v,

and for inhi bamide;of EG-- stinul at ed aut ophosphoryl ati on of the

EG--receptor in 4_g z%ﬁ%bruii 1iﬂb§9325§ﬁ899 aehanw4 w&sbhsaynounds of
t he ' current i nvent I on | nh| bi 0g!the | sql, at | ow

nz
nanomol ar or SRS ’%’é?‘ﬂ:‘f RErimigine 'yf \a/mlﬁﬁd | ow nanonol ar
pot ency when i nh| b|&4mwiy1éﬁné&ex-2aym0ﬁboaphdr y4at{lephen¥dbl e 2

i ndi ca sthe i t 31_sel. v E cept or

aut oph phoryl no) pyr ﬁl& f%ﬁl{ngd? gé%p%s??én of the
enzyne by tlﬂa&e—%@m d@%‘ﬂof/\éd(%yc h@t@ fenoval fromthe

medi um The fEﬁ%bf%ﬂhéH xaﬂlné»d7fﬁiéofaaalﬁakammﬁ-éS 1]amsBews that many
of the corrpounds t.ested conpl e gyl suppressed EYG: recept or

aut ophosphor y| (Fregmereanine pro YeMi4e 2 "2 hour incubation. The third
colum in Table 2 But-2-egithixsic macp@ré'éﬁchlerqfé ~- 63 -Elkorecdpt or

aut ophgﬁphorylﬂu %I%igésd%escrﬁfﬁlﬁggﬂmbgsyﬂmmgﬁods i ncubation in

conmpound-free e d) At | east 30 of the
conpounds r et dB3nédmetinpaminopropy la"t“@% £hhi bition of kinase activity
~after this N-E[at-nm(Btdﬂibplﬁeﬁﬁh}samiﬁopf-st-leuoatspaulms(ﬂhovm ng

90% 100% i nhi bi ti on ,af_ t.he o agt] s treated
with all ot heO&8) (}L}ﬁ}fs’q é&%ﬂé&;&&%%ﬁn-g-yﬁ%Xry%g%g?,Cgk%ht 0 100% of
their EGF-dependenf¥-[4- [(3-(Chloro-4-fluorophenyl)amino] -5~-£fluoro-7-

20 {1,N-imidazoyl) propoxy] guinazolin-6-yl] acrylam:.de .

BIOLOGICAL METHODS
Tiggue Culture .

25 A431 human epidermoid carcinoma cells were
obtained from the American Type Culture Collection,
‘Rockville, MD and maintained as monolayers in AMEM
{(Dulbecco's modified eagle medium)/F12, 50:50
(Gibco/BRL) containing 10% fetal bovine serum. For

30 growth inhibition assays, dilutions of the designated
compound in 10 pL were placed in 24-well Linbro plates
(1.7 x 1.6 cm, flat. bottom) followed by the addition of
cells (2 x 104) in 2 mL of media. The plates were
incubated for 72 hours at 37°C in a humidified

35 atmosphere containing 5% COy in air. Cell growth was

. determined by celi count with a Coulter Model AM



aut ophosphoryl ation activity. Reversibility studies where the

I ncubation tinme was carried out further I ndicate that the tine

requi red f¥Wo278893n of 50% of 30 the activity was 21 hoRCTUSTudshms 3) . -
A specific sidechain requirenment for irreversible interaction is

il lustrated by the fact that Conpound 9 a _very cl ose anal og of
Compound 3 with equally potent inhibitO?? activity against the
enzyme, was C IeteI TEVE[ si bl e, the requirement for a
conj ugat ed al g%§r9P t?ﬁ?@?ﬁ cﬁg?H1F§rdgﬁ8gngﬂf85(bgﬂﬁonparing
Conpounds 3 Hialeah, EE) 97/38983

PCT/ US97/ 05778 . -142- and 11 with
t heir saturated ,anal ogues 17 and_28. In these cases the conpounds
all show si ‘Buxd LA LAO of ®Epide oma awt B8REeRBEO¥Nd are not

well s diviroesierd ireiirgke N t he autophosphorylatlon assay, but "~ 5

Compounds 17 and Lnhibitory effect nd Qf 8 hours
washof f; wher eas %ﬁmt% e%(%}gr:g?%?%tor ¥yr°?ﬁﬂ?bﬁf‘ﬁ?§ecﬂﬁﬁoﬁﬁ8§a§e§nd 11 have
89% and 100%from A43InHiusan epidexmeidnegreinomahaellsnby the - _
Table 4 il ugygl b%@%@;&@ou%me&éwsgitsw 4 ro118:%Bo éefggf'c' ty

for the EG- recepto [ oSl ne to ot r osi ne
ki nase enzymé& m?¢&ﬁc@§%gc?ﬁ§FLih@°ﬁE?+$énS|H@%héﬁﬁaincEﬁﬁnple 3
does 10 Belrumdi S’(ppn‘”ﬁ:ﬂﬁﬁﬂe'ly n.e? acél st epé hbys€AZYNES . volumes

Finally, u t roht | t nhi bi t

proliferati g%gl %%Eif\%@ Orfééﬁgugé 26 '?]Maﬁ é X¥§9%x32%ﬁ%y%£| ls. An I (Jerr]

of 0.30 [errpipegazingdfot bd- Q%hﬂne sulfonigi acid] fdepes) ngpHt 3. 4bility to
stop tunor gsowMlethylene glycdloPsPPLahifSethyBNethéfyelrsi Rl et nhibitor

are lLve because ] he I [cunven ve 20 t he
pot enti al prgb ﬁé raacetdm gc 1é gﬁ%&%btfig %El ton i%ﬁd/i& a requirement
for piaSl ongedlyopmodssitrl giMigsdium orthavgnadatae HaMssodiemti on at an

appropri at e fiqa%r%e, 4 mn%%féﬂﬁaggsﬁa@ée h%%&ﬂéaﬂ&?&éd i Negtf fect be

enough to bol'i sh e eX|st|n targft activity, and the return of 25
t hat act|V|t91ﬁ5&P 5 idHe ntRIR) o8 e@BFotinin, 4QNG{Mesis of the
t ar get. Sjnc&eubeptﬂhmmundrmumnfphenylmethylfsﬁlfanibrfluaﬁbder of the EGF

;ggggg Or 1S 3035 afeer ddnéfffuGSLisn 2D 2810861 goRHLT Keep the
20 10 minutes, the supernatant was applied to a fast

Q sepharose column {Pharmacia Biotech., Inc., .
Piscataway, NJ) and eluted with a linear gradient from.
0.1 M NaCl to 0.4 M NaCl in 50 mM Hepes, 10% glycerol,
pH 7.4. Enzyme active fractions were pooled, divided
25 into aligquots, and stored at ~100°C. Fibroblast growth
factor receptor (FGFR), platelet-derived growth factox
(PDGF)}, insulin, and c-src tyrosine kinases were
obtained by methods well-known in the art. For
example, see Fry, et al., "Strategies For The Discovery
30 O0f Novel Tyrosine Kinase Inhibitors With Anticancer
Activity, Anticancer Drug Design, 1994;9:331-351.

Tvrosine Kinase Assavs
Enzyme assays for ICgj determinations were
35 performed in 96 well filter plates (Millipore
MADVN6550, Millipore, Bedford, MA). The total volume



suppressed wth adm nistration once or twice a day. 30 This elimnates

the need f oiwg94skégdl € i nj ections, or : the use of i nfusigqaNerpsaRti C
punps. Alternatively, | it can allow for | ower doses to be use in

mul tiple or conti nuous dosing regi mens to achieve results wth an
irreversible inhibitor, as the receptor -agwoi-vity is no 35 | onger bei ng
repr essed under eqU|I|br|un1b|nd|ng condi tions. WO
97/38983 - was 0.1 mL containing 20 mM Hepe$/.usel7/705!7.7e§o pM sodium
-E;(iﬁ/IDL ES AGAI ersa%ﬁdgé_eA(Té[? Eng: magnesium &Afbride, 10 uM d‘f#%l[ _el_:(r LEDO:
EGFR 2 iphosphate rREPRERVEARIEN PNOANSE O I PlATP-

EGFR Tyrosi ne 20 pg ofutpghwGlutamic acxd/tyEb&&ﬂbe(Slgmdﬂdhéﬁical

'Fz)hor yl ats' on EOT St. Louis, I\_JL%% 10 1'185813( EM? ::'ecgpt:o:l:'I gyerrog r%:n

14 . kinase @nd appropriate dilutions ofodehibitor. Aall .5
i%olo componé%fs except]£H% %EP are added tozghe well ard the 9
0. 46 plate,jdncubated with shaging for 10 mipguges at 25°C. 2.7
15 Thel Zeaction ifldtarted by add*h§0082P]ATP, and the 13

1.6 é 53

15 10 g%g%e QS 1ncubated]if 2§ C for 10 mlngg%g The 3. 7

2450 20 reactionm 7ZAs terminated by addition of 060 mL of 20% 18
1.6 trichldrdacetic acld (TCAiQ The plate QT4%ept at 4°C3 - 4.7
20

5 3 25 f%r'at %?ast 15 mlnuﬁgg to allow the sybstrate to 23
2 precipgtate. The wells2dre then washéd 5 times with 7.9
25 15 032 mL of 10% TCA #4d 32p incorporation determlned with

~a Wallac beta plate counter (Wallac, Inc.

Gaithersburg, PA). Assays using 1ntrace11ular kinase

domains of PDGF,_FGF; and insulin receptors, as well as

those for c-src, were performed as described for the
20 EGF receptor except that 10 mM Manganese chloride was

included in the reaction. ' '

Western Blotting Proce _
Extracts were made by lysing the monolayers in
25 0.2 mL of b0111ng Laemlli buffer (2% sodium dodecyl
- sulfate, 5% beta-mercaptoethanol, 10% glycerocl and .
50 mM tris[hydroxymethyl]aminomethane (Tris), pH 6.8},
- and the lysates were heated to 100°C for 5 minutes.
Proteins in the lysate were separated by polyacrylamide
30 gel electrophoresis and electrophoretically transferred
to nitrocellulose. The membrane was washed once in
10 mM Tris, pH 7.2, 150 mM NaCl, 0.01% Azide (TNA), and
blocked overnight in TNA containing 5% bovine serum
albumin and 1% ovalbumin. The membrane was blotted for
35 2 hours with antiphosphotyrosine antibody (UBI, 1 pg/mL
in blocking buffer) and then washed twice in TNA,,onée



26 1.7 3 30 27 3.3

194 28 0.52 15 29
1.2 WO 97/38983 > g 30 1.4 PCT/US97/05778 2. 7
31 0.55 ' : 8.7 35 32 1.75
35 33 0. 89 10 34
0. 47 5.5 - — 0~ 0.54 - 108
363 J.noTﬁ';s cggtalm.ng 0. 0%0%41 een-20 detergefg'. and 0.05% 0. 4839
1.6 nonidef,P-40 deterggptomrgbdsgice in TNA. The membranes

PCT/ 5851972 057¥ére then incubated for 2 ﬁ%xrs lélXAbl\}PLES%GAﬁ\fI& ' SOLATED EGFR

TABL cont

KI NASE ACTI \ﬁ#%ﬁblﬁ%:ﬁ 1 nei/me €T, PRIEERROSPADRYLRENON | N A431

CELLS 5 washed again as abB@eR T)Hﬁlfe:methe blotAuw@0Sry,5 they I'C[ ]

Exanpl e h err
Idg%k% %faded into B %ﬁﬁEE£§y§ette and exposed to X-AR

SEM X-yay film (Eastman Keodak Co., Rochester,4NY) for 1 tc23
173 7 days. 48and intensitied were determ:.ne%4 W:L.Q:h a 44
ié MoJleciufar Dynamics }Eﬁer d%?xs;tometer 47 2 71039
67 10 48 1.1 - 27 15 49
2.2 augogRSfonorviation Assav’ 2.® | 060
20 A43k human epidegmgid carcinoma cedlsy)gyere grown 54
2.4 in 6-WéBl plates to about580% confluency 3Ad then >500
56 indiféted in serum-£2Re media for 18 hours. Duplicate
15 sets of cells were treated with a range of
concentrations of the designated compound to be tested
as an inhibitor for 15 minutes. The cells were then
stimulated with 100 ng/mL of EGF for 5 minutes and _
extracts made as described under the Western Blottihg
20 Procedure.

Irr rsibili Te ocol ‘
A431 human epidermoid carcinoma cells were grown

in 6-well plates to about 80% confluency and then

25 incubated in serum-free media for 18 hours. Duplicate
sets of cells were treated with 2 uM of designated
compound to be tested as an irreversible 1nh1b1tor for
either 1 or 2 hours. One set of cells was then
stimulated with 100 ng/mL of EGF for 5 minutes and

30 extracts made as described under the western blotting
procedure. The other set of cells were washed free of
the compound with warmed serum-free media, incubated
for 2 hours, washed again, incubated another 2 hours,
washed again, and then incubated a further 4 hours.

35 This set of cells was then stimulated with EGF and
extracts made similar to the first set of cells.
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>500 25
PCT/ US97/ 05778 -145-
TABLE 2
IN A431 CELLS AFTER EXPOSURE TO 2 [err] MiallH Bl TOR
Cont r ol
" Irreversi bl e Besults No. 2- Hour Drug- Free Medi a

N
55

N 10
N

0

0-

N

0
85 -
N 20

OCZOWO<K<KOO<KO0OO

| ncubat i on

10

15

" 20.

25

30

35

0, 43 >500 ' 58 124
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RECOVERY OF EGF RECEPTOR AUTOPHOSPHORYLATI ON ACTIVITY

% Control After Exanpl e Af ter 8 Hours in

| nepsid OD shows the ICE, values of Warious cﬁ‘(ompougas
é%g%§nh1b1t1gh of thehﬁsolated EGF receptor tyrosine
kKinase in the first column, and for inhibitionNof EGF-
éﬁi&ulated a&%ophosékfrylatggﬂ ongBe EGF—rece%Gor in
Ad31 velills in the jgecond colugs. Most compoifds of the
bairrent inverntion lnhlbltedgghe isolated enzym% with
léa)nqqomolar or sq&panomolar ggtegcy and the mgjority
bad low nanonfblar potency whé€A inhibiting cellllar -
auﬂ%p?osphorylatieﬂf\/Table 2 6nd18ates the abgaity of
#31 cells tq recover EGF recegptor autophospho¥y25tion
actifity after complete supbreésx3ﬁ of the enzyme by
§geséYcompouq?s fé%&owed by Epelr removal frothhe

medjum. The first set 39f cell exBracts (2nd cBlumn)

SSOWSNthat mény of2&nhe compounéb tested compiQEFly
Supgressed-EGF receptpr autophosphorylation after the

initial 2 hour incubation. The third column in Table 2

shows the percent feturn of EGF'receptbr
autophosphorylation activity after the washes and
incubation in compound-free medium as described in the
methods. At least 30 of the compounds retained 50% or
greater inhibition of kinase activity after this
treatment with at least 23 of the compounds showing
90%-100% inhibition of the original enzyme activity..
Cells treated with all other compounds tested were able
to recover 86% to 100% of their EGF-dependent
autophosphorylation activity,. Reversibility studies
where the incubation time was carried out further
indicate that the time required for return of 50% of
the activity was 21 hours (Table 3). A specific
sidechain requirement for irreversible interaction is
illustrated by the fact that Compound 9, a very close
analog of Compound 3 with equally potent inhibitory
activity against the enzyme, was completely reversible.
Furthermore the requirement for a conjugated alkene in
the sidechain is demonstrated by comparing Compounds 3

14
18
22
26

30



0 | 35 Y 35 32 0

31

0 Y 33 0 0

Y WO 9738983 0 _ 0 PCY/US97/05778 35
0 20 Y ' 36 0

0 Y 40 37 0 0

Y 38 0 ~ld24 Y . 39
8 _and891ywith their szfuyated anal&guég 17 and 28.8'In

Y tirese/ 389688 the compounds all show similar potency

PCT/US97/ 057d$ainst the isolated enzyme and are notl%@11
TABLE 2 (con = RECEPTOR AUTOPHOSPHORYLATI ON

 6) . RECOVERY OF EGE ;
ACTIVITY  differentiatedsincEhesamEppROSRPESVRELioN assay) MorRH Bl TOR
% ContS ol ‘Caimdunds AL7eand 28 haveExanihhibitodit effect at 8hbours in 5

No. - - F i a rrev i bl e e .

| ncubat i on %?hgﬁégu%a§§§%s &gghyﬁi, dekeag %Lé 1§revers1ble 50

Y Yhibitors Cogpounds 3 and 18 have_89% and 109% 44 :
%31 %ﬁ?ﬂgition 6§9the enzyme atlggat time. 0 47 21
0 - 26 Table 4 1llustr§tes that COggound 3 retaghs very . 53

Y 10 higgh specifi&fty for the EGF5receptor tyrosibe kinase 50

0 Y, . . 1 32

v . q-ss.z‘?l'?pposed to 0ot:her t}?oszn?oklﬁéfe enzymes %nd 53

0 indjcates that the gctive sidechain in Exampge 3 does 3

Y it indiscrimMfnately interad? with other enzymés. 56

3 58 QFinally81CompouXa 3 wa§5tesggd fpr its %ﬁility to 39

15 ’ inhibit proliferation in A431 human epidermoid
carcinoma cells. An ICgy of 0.30 = 0.09 micromolar was
obtained indicating its ability to stop tumor growth.

The properties of an irreversible inhibitor are
attractive because it would help circumvent or solve

20 . the potential problems of a short plasma half-life
and/or a requirement for prolonged suppression of its
target, One bolus injection at an appropriate dose of
an irreversible inhibitor would in effect be enough to
abolish the existing target activity, and the return of

25 ; that activity would be dependent on the rate of
resynthesis of the targét. Since it is known that the
half-1life for turnover of the EGF receptor is_20 hours
in A431 célls, an inhibitor could keep the receptor
suppressed with administration once or twice a day.

30 This eliminates the need for multiple injections, or
the use of infusion of_osmotic pumps . Alternatively,'
it can allow for lower doses to be used in multiple or
continuous dosing regimens to achieve results with an
irreversible inhibitor, as the receptor activity is no

35 longer being-repressed un&er equilibrium binding

conditions.



25 TABLE 3 REVERSI Bl LI TY OF EGF

RECEPTOR AW H#38iidORYLATI ON | NHI Bl TOR | N A431 CELLpctitisbdidigOR 2
HOURS W TH. 2 [err]M OF COVPOUND 3 OR COVPOUND 9 | NHI BI TOR
Compound 3 Compound 9 30 Hours in %
of Control % of Control ' -1®Bug- Free Aut ophos-
Aut ophos- Medi a phoryl ation
phoryl ati on 0 TABLE(1 4
ioo %:2% ICgpS OF EXAMPLES RGAINST Isom&'fgo EGFR "o 23
97/38983 KINASE ACTIVITY ANDEGER] 05778
-147- . AUTOPHOSPHORYRBTEON IN A431 CEEERBCT OF EXAMPLE 3
ON | NHI Bl TI ON OF DI--EREMNF—7z35m r 4 —N err] (nM
5  EGR CS Lnsuf PR YEOB e R P
'>50,000°  >50, 000 g"%@, §oo _ Kinase |n Vivo BoF¥iption © pongie
nude m ce (NCr nu/nu, Taconic FaFFrsm (nM 18- 20 E 5/03r(sm1”rrpl anted SC with
tunmor fragnents — Zapproximatel $-30 ng) in the AS% on of the right
axilla on Day 0.3The tunor us@d36n this study W#s an NI H 3T3
fibroblast transfected smth-the h-EBB receptor (Deckeso 15 et al., J
Bi ol Chem 1990; 265: 7009- 7015). Thag nodel is very tunorigenic,
producijpg a 100% take rgte, and 194 doubles in volunme in |less than 2
days. The conpound of + Exanpl §23 was admi ni st elﬁg@ intraperitoneally
every 12 hours o Days 3 throUg 23 for a tota 13f 20 10
injections (5 mce per group). The yé 'GC| e was 6% di et hyl
acetamde in 50 nM | ac gte buffer, pH"470. TurmBP vol umes wer e
recorded three tinmes per week by 0.84 2.7
15 12 210 >10000
13 1.6 - 90
14 0.25 53.
15 1.2 16
16 3.7 2450
20 17 1.9 60
18 1.6 2.3
19 0.42 4.7
20 0.91 4.5
21 3.6 5.3
25 22 1.5 27
' 23 2 18
24 4. 7.9
25 3 21
26 1.7 3
30 : 27 3.3 194
28 0.52 15
29 1.2 28
30 1.4 2.7
31 0.55 8.7
35 32 1.75 35
33 0.89 10
34 0.47 5.5
35 0.54 108
36 0.91 3.4
40 37 0.48 8.3
38 0.17 13
- 39 1.6 44




measuring the length and width of the individual tunors and
calculating the nmass in mlligrans according to the 25 formula (a x
b[err])/ 2} 833 and b are the length and wi dt h oPCTNIS91/A8TeS .
Percent T/C (treated/control). was cal cul ated based on the ratio of
t he medi an tunor vol une of the ﬁ_ ?ated tunmors conpared with the
medi an . tumor volume of the confM8Ftunors on specified 30

measur enent days. Tr, mlg@tg) 100 and 30 ng/ kg/injection
i nhi bited tunor gro b % a Days 7, 10, and
12 of the experi rren\t,\ie g éﬁ@ﬁ% A ﬁg?ﬁ%&%&‘& D2EGF& or 3

ng/ kg/ i njection. No wei TIV?@E mtp}s Br clinical si gns of

toxicity were observed PHO%?HQBVLGBEQNI dhepd31 CELLS WD 97/38983 -
PCT/ US97/ 05778 EGFR T Tyrosine Auticphos-

% T/ C5 Example Kinase phorylation Day

G oup ICgqy (nM) 7 10rc olzmm Contr ol

7 70 57

100 100 100 5

/kg/injeciio

Exanple No. "3 @30 ( ). 66 5 6 Exanpl e No. 3
@3 (my/ kgl injection T SRS i onal In Vivo
Testi ng ing a siml P protocol to th&t descri bed above,
with_the exception tfrat six mce r4group are usedZ24 and the dosing
sched@ es are as des?4i bed, severg corrpouné§7have been tested
against a variety of4®unor 15 ‘R*efografts. Thd®389 nclude the h-EGF
recept or tramd®ected NI H 3T3-2ransfected fi AR@bl ast nodel
descri bed above; thedA431 human epRd&rnoid carci nomgy whi ch heavily
overexpresses the EGgreceptor; the MF7 - hunea® breast carcinoma,
whi clisi s sensitive tgg EGF 20 rgcept or inhibitepggand known to express
the EG- recepg@r and erbB-2gagd erbB-3; the SK-QV-3 hunman
' 51 9.1 : 77
52 0.69 20
53 0.81 _ 52
20 : 54 2.4 108
55 0.37 >500
56 0.44 59
57 0.43 >500
58 124 >500

25



ovarian carcinoma, which greatly overexpresses erbB-2: the AH 125

smal | cell yogsgoggicer which overexpresses the EG- r ep@Rbtgr0siRd t he
murine 16/ c mammary 25 adenocar ci nona. : Exanpl e 3 EGFR
Tunor | P dosing bid Days 3 through 7: 30 @00 ngy/ kg
produced 4 day growth del ay. . -14B9 ny/ kg produced 2.5 day growth
del ay. | P dosing bid Days 1 through 13: @00 ng/ kg no
activity. ' @90 and 120 ny/ RYBLEdJAy growt h del ay. 35

@5 ny/ kg 5 daREPOMERY 3ff &5GF RECEPTOR RUTOPHQGSPBORYLATION ACTIVITY
PCT/ US97/ 05778 IN A431 CELLS AFTER EXPOSURE TO -2144 INHIBITORExanple 11

MCF-7 Tunor ————+POoSHTEATESEYS 3 ContEoll ATEeTL Y- @7
nmg/ kg 17.4 day gf del ay. / 22.9 day growth del ay.
Muri ne 6/c Va Q?#ggenoc Afé&g& Dr: %&;ﬁy k4 tj ve Ixreyersdbde up to
120 ngy/ gbld C#B g Igtfsmgdmdfor 14 days:
@5 ny/ kg pro ﬁ on, ay Incuba ion y
growt h del ay. % @9 "ny/ kg 2. 3 ‘day owt h delay. 15 . @8
ng/ kg 1.8 day growh delay. 1 @5(;%@/ kg toxic. Y 5 -
mg/ kg toxi c. 4 | P dosin@3id Days 3-7, %80-14, 17-21, 24198:
@5 ng/ kg 19.9 days growth delay. 20 @50 ng/ kg toxi Yy | P
dosi nglonce daily @ays. 3-17: : : : N
. 7 N
8 . 0 95 N
9 0 929 N
11 0 0 b4
15 12 85 100 N
| 13 1 90 N
14 0 50 Y
15 0 85 N
16 30 85 N
20 17 0 100 N
18 0 0 Y
19 0 0 Y-
20 0 0 Y
: 21 0 0 Y
25 22 0 0 Y
23 0 0 Y
24 0 0 b4
25 0 0 Y
26 0 0 Y
30 27 0 96 N
‘ 28 0 100 - N
29 0 100 N
30 0 0 Y
. 31 0 35 Y
35 32 0 0 Y
33 0 0 Y
34 o 0 b 4
35 0 20 Y
36 0 0 Y
40 37 0 0 Y
' 38 0 0 Y
39 0 80 N
40 0 0 Y
0 0 Y

41




@5 ny/ kg 11.7 day growt h del ay. | P dosi ng once daily Days 3-7,

10-14, 17-21: @5 nmg/ kg 5.3 day growt h del ay.” 25 @50
ng/ kg t oxi'kO 97/38983 A431 Tunor | P dosi ng bid Days PETUSI7ASHE
21- 25: @8 ng/ kg produced a 28.2 day growth delay. 30 PO
dosi ng once daily Days 7-21: -14 200 ng/ kg produced a 3.5 day
growt h del ay. @00 ng/ kg a:E day growt h del ay. SK- Ov-3
Tunor 35 | D dosing bid Days @Qggg,zlzéggt.%f;ZS: @0 ny/ kg
produced 1.2 geodERY! brl ¥l RecEPTOR AUTOFHGY: ION ACTIVITY

anpl e 19

PCT/ US97/ 0577 - =

EGFR Tumor T 23 GELLS APTER SXPOSURE To 2 Wl TNEERIOR,
produced 11.8 day growt h®d&Parels Controlhff@¥Lg 7.9 day growt h del ay.
@8 ry/ kg 6. 4 @wth oBEEGT 8 Hourg&d® ny/ kgrtasiérsible

SK- Ov-3 Tunor 13%- | D dostHPDi d deyagiBree Media) 24:28:

@0 ny/ kg produced 1.3 dacupahi#an del agncubation A431 Tunor

SC- I nfusion (AT #&) Days 9-23. 15 S@P4 ny/ kg7 day pr gauced a 14 day
growt h-del ay. - 43 @@ ny/ kg/ day produced a 15 day ggowt h del ay.
Exanpl e 21 44 - 13 42 ¥ -
45 . 0 21 Y
10 46 19 59 Y
47 0 26 Y
48 N 53 Y
49 50 75 N
50 0 32 Y
15 51 12 32 Y
- B2 0 - 0 )4
53 0 .0 Y
54 0 : 3 Y
55 32 ' 32 Y
20 56 0 0 Y
57 43 39 Y
58 : 81 95 N
25
TABLE 3

REVERSIBILITY OF EGF RECEPTOR AUTOPHOSPHORYLATION
INHIBITOR IN A431 CELLS TREATED FOR 2 HOURS WITH
2 uM OF COMPOUND 3 OR COMPOUND 9 INHIBITOR

: ) Compound 3 Compound 0
30 Hours in
$ of Control % of Control
Drug-Free
. Autophos- Autophos-
Media . .
phorylation phorylation
0 0 4
4 _ 12 . 24
35 8 23 _ 100

23 54 ' 100




| P dosing bid: 20 ' @8 ng/ kg toxic. EGFR Tunor 1P

dosi ng bi d wor97B8983ays: -~ @2.5 ng/ kg produced 16. BCHHSIHRSEM h
del ay. 25 @. 25 ng/ kg 9.3 day growt h del ay. @5 ny/ kg
t oxi c. SC-Infusion (Al zet): @00, 124, 77, and 48

ng/ kg/ day toxic. 30 AH 125 Tunor~147- SC-Infusion (Al zet) Days

19- 33: . @0.6 ng/ kg/ day produced.a 10.0 day growth del ay.

@.0. 4 ng/ kg/ day produced a 9.5 day grow h delay. 35 - @. 5 ny/ kg/ day

produced a 9.5 day grow h del ay. TABLE 4 WD 97/ 38983

PCT/ US97/ 05778 pppgcr OF EXAMPLE 3 ON INHIBITION OESBIFFERENT A431 Tunor
SC-I nfusion (Al zet) Days 9-23, 42-56: 8 ny/ kg/ day produced a

gslday growt h del ay. TYRdSIN%@ﬁFNEﬁ?@/H%SOpPﬂgﬁced a 60 day growt h
eay 55 S - s q : _— -

EGFR RO BULT ] '
Exanpl e 36 ECGER. Tunnr i :
@8 ng/ kg proddcd® 10. T2=3Yr owt r?#;@ 2 6 EIOIQ dos?gg §pg for 14 days:

@5 ngy/ kg produced 8. 7 day gr om n del ay. @Z. 5 nglkg 3.5 growth
del ay. @0 ng/ kg toxic. 15 - SC-Infusion (Al zet):
@00, 124, 77 ng/ kg/day toxic. : : :
In Vivo Data
10 Female nude mice (NCr nu/nu, Taconic Farms)

18-20 g were implanted SC with tumor fragments
{approximately 30 mg) in the region of the right axilla
on Day 0. The tumor used in this study was an NIH 3T3
fibroblast transfected with the h-EGF receptor {Decker,
15 et al., J Biol Chem, 1990;265:7009-7015). This model
_ is very tumorigenic, producing a 100% take rate, and
doubles in volume in less than 2 days. The compound of
Example 3 was administered intraperitoneally every
12 hours on Days 3 through 7 for a total of _
20 10 injections (5 mice per group). The vehicle was 6%
dimethyl acetamide 1n 50 mM lactate buffer, pH 4.0.
Tumox volumes were recorded three times pexr week by
measuring the length and width’ of.the individual tumors
, and calculating the mass in milligrams according to the
25 formula (a x b?)/2, where a and b are the length and
width of the tumor. Percent T/C (treated/control) wéé
calculated based on the ratio of the median tumor
volume of the treated tumors compared with the median
tumor volume of the control tumors on specified
30 measurement days.
Treatment at both 100 and 30 mg/kg/injection
inhibited tumor growth by 40% to 50% as assessed on
Days 7, 10, and 12 of the experiment. No activity was
observed at 10 or 3 mg/kg/injection. No'weight loss, -
35 lethality, or clinical signs of toxicity were observed
at any dose level. ' '



Exampl e 40 20 | P dosi ng bid: @8 and 20 ng/ kg toxic.

EGFR Tunor o | nefficacious @O0 and 5 ng/kg bid for 14 days. 25
-SC- | nf usi VO P738983 ) : @00, 124, 77, and 48 ny/ RETAISY7HSIE C.
WO 97/ 38983 PCT/ US97/ 05778 _
-152- - CLAIMB What is clained is: 1.
A conpound havi ng the Fornul a | -Ré8r wherein X is
-DDE-Fand Yis -SRerr], -OR[err], -NHR[err], or hydr ogen, or
Xis -SRerr], -ORerr], -NHR[err], or
% T/C
T
Group 2y
_ . 7 10 12
Control _ 100 10 100
5 Example No. 3 @ 100 (mg/kg/injection) . 57 70 57
Example No. 3 €@ 30 (mg/kg/injection) 48 66 53
Example No. 3 € 3 (mg/kg/injection) 115 138 113
10 . Additional In Vivo Testing

Using a similar protocol to that described above,
with the exception that six mice per group are used,
and the doéing schedules are as described, several
compounds have been tested;against a variety of tumor

15 ~ xenografts. These include the h-EGF receptor
transfected NIH 3T3-transfected fibroblast model
described above; the A431 human epidermoid carcinoma,
which heavily overexpresses the EGF receptor{ the MCF?7
human breast carcirioma, which is sensitive to EGF

20 receptor inhibitors and known to express the EGF
receptor and erbB-2 and erbB-3; the SK-OV-3 human
ovarian carcinoma, which greatly overexpresses erbB-2:
the AH-125 small cell lung cancer which overexpresses
the EGF receptor; and the murine 16/c mammary

25 adenocarcinoma.

Example 3

EGFR Tumor

IP dosing bid Days 3 through 7:- _
30 2100 mg/kg produced 4'day growth delay.

@30 mg/kg produced 2.5 day growth delay.
IP dosing bid Days 1 through 13: |
@300 mg/kg no activity.
@190 and 120 mg/kg 1 day growth delay.
35 @75 mg/kg 5 day growth delay.



15 - hydrogen, and Y is -D-E-F; Dis [err]

or absent; wo 9738983 Eis [err] ' WO 97/ 38983  peruser05778
- 153- Fis [err] 40 provi ded that when E
is [err] or [err] Dis not [err] -or [err] 50
Rlerr] is hydrogen, halogen, or Clerr]-€LéBr] al kyl; : Rerr],

Rlerr], and R err] are independently hydrogen, Cerr]-Cerr]
al kyl , - (CH[ erfi%anate |1N- pi peri di nyl
MCF-7 Tumor
. IP dosing bid Days 1-5, 8-12, 15-19:
- : @47 mg/kg 17.4 day growth delay.
5 €28 mg/kg 22.9 day growth delay.

Murine 16/c Mammarv Adenocarcinoma _
Inactive at doses of up to 120 mg/kg bid.

10 @ EGFR r .
IP dosing bid for 14 days:
@75 mg/kg produced 8.7 day growth delay.
@47 mg/kg 6.6 day growth delay.
@29 mg/kg 2.3 day growth delay. -
15 @18 mg/kg 1.8 day growth déléy.
@150 mg/kg toxic.
@75 mg/kg toxic.. _
IP dosing bid Days 3-7, 10-14, 17-21, 24-28:
@75 mg/kg 19.9 day growth delay.
20 @150 mg/kg toxic.
IP dosing once daily Days 3-17:
@75 mg/kg 11.7 day growth_delay.
IP dosing once daily Days 3-7, 10-14, 17-21:
@75 mg/kg 5.3 day growth delay.
25 @150 mg/kg toxic.

Ad3] Tumor
IP dosing bid Days 7-11, 4-18, 21-25:
@28 mg/kg produced a 28.2 day growth delay.
30 PO dosing once daily Days 7-21:
@200 mg/kg produced a 3.5 day growth delay.
@100 mg/kg a 2 day growth delay.

K-0V-3 X
35 ID dosing bid Days 10-14, 17-21, 24-28:
@30 mg/kg produced 1.2 day growth delay.



-(CHerr])[err]- N-plperazmyl 55
(CH err] %# err]-piperazinyl[N[err]-(C[err]- C[err])al kyl ],
rolidyl, -(CHerr])[err]-pyridinyl, PCT/US97/05778

]
-(CH[erri
]
]
]

-(CHerr])[err]- N-|rridazoyl,.-(CI—I[err])[err]-irridazoyI,
-(CH err])[err]-Nnorpholino, -150-

-(CH err])[err]-N-thionorpholino, 60

-(CHerr])]| W%efghydroazepl ne or substituted
C[err]-C[erri E wherein the substituents are
selected fr 2, or -N-B, A and B are 65

i ?gaf)e‘ndfﬁ | 3P Pﬁmml@[mfllﬂaa&yk al kyl, N
err err ri,di n
_(CHerr])[err]- 2I4p ?ﬁg&éyﬁ{-oéuéey E!I.pg grbwth delay.
-(CH &rr])[err] - \FE? rivg Pkpel a2 i dgy [ Skewth- Qq.eyr] ‘C[err])al kyl ]
-(CH err])[err]- M@yrrﬁ@}*gyé 4 é [§£.ﬂ,%ﬁea pyridyl, 70 :

-(CH err])[err]-imdazoyl  or - err |mdazoyl
Z[err], Z[err], 3208 drgik %r'@**ﬂependently hydr ogen, hal ogen,

C[err]-C[err]'aI kyl, Cf{err]-Clerr] .cycloalkyl, Cerr]-Cerr] alkoxy,

Cerr]- C[errg I30 , nitro, CJerr]- C[err] .

per f-1 uor oal Cerr]-Cerr] acyl oxy, -NH[err] 75

UNH( &Per r ] - GRedqsinkpid Days9r34 0 E7+21al 4+38err], WO
97/ 38983 €30 mg/kg produced 1.3 day growth d 11( fCT/ US97/ 05778

- 154- -NH(G err] - C[err]cyclo? -N(C[err]-Cerr]
cycloal kyl)[err], hydr oxymet hyl , C[err]-C[err] acyl ,
cyano, azid@g_l__'_I_‘gL Cerr]-Cerr] thioalkyl, Cerr]-Cerr]

sul finyl al k

C[err% C[err thioc c?oaﬁ 4et) Da}ﬁ %errl:
sul f FRyI cycl oal ky#24 @peikg Qqaéran%q:? elccﬁ@armmwth delay.

mercapto, derr] ea[aermd/led)aasywwtyéd E[:ES rday] g¥édth delay.
cycl oal koxycarbonyl, C[err]-Clerr] al kenyl, (er r] C[ err|

sul fonyl al kyl ,

cycl oal kenyl, or err] Cerr] al kynyl; and ~ R5 is hydrogen,
hal ogen, éiaqa]ﬂmq%rzq per fl uoroal kyl, - 85 '
11d|fluorq(pC[d%rsr a])alkyl C[err]-C[err]aIkyI,

C%réerr]) N- pi per d|n q({ECH err])[err]-piperazi nyl ,
- ( rr])[err]- %%[é I T]-(Jerr]-(err])al kyl ],
-(CHerr])[err]- N-pyrrolldyl -(CHerr])[err]-pyridinyl,
(Oﬁ[err])[ﬁ‘}i—j%i%%iiazoyl -(CH err])[err]-Nnorpholino, 90
-(CHerr])[errs I Qnor phol i no, C—CH[err] |
IP dosing bid for 14 'day
@12.5 mg/kg produced 16.8 day growth delay.
25 @6.25 mg/kg 9.3 day growth delay.
@25 mg/kg toxic.

SC-Infusion (Alzet):
@200, 124, 77, and 48 mg/kg/day toxic.
30 |
AH-125 Tumor
SC-Infusion (Alzet) Days 19-33:
820.6 mg/kg/day produced a 10.0 day growth delay.
@10.4 mg/kg/day produced a 9.5 day growth delay.
35 - @5.5 mg/kg/day produced a 9.5 day growth delay.



H -CH=CH ((err]-Cerr])al kyl,

- (CHerr])lerr] -N hexahydroazepine, 95

-(CH err]) [¥29 rr],-(CH err])[err]NH(Clerr]-Qerr] al kyl PCTUSST0578
-(CH[err])[err]N(C[err] derr] aIkyI)[err] -l-oxo((err]-Cerr])al kyl,
carboxy, ((err]-Clerr])alkyloxycarbonyl4

N-(Cerr]-(err])al kyl carbamoyl, phenyl or

substituted pmhw ein the substituted 100 _ phenyl can
have fromone {0 tuents i ndependently
sel ected fromSH- e"ﬁ"‘r% usion (Alzet) Days 9- 232[%?? %é Z[err] or a nonocyclic

heteroaryl group, @48 mg/kg/day produced aeﬂst’dﬁegr@wﬂ:edélaftl kyl group
can be substituted - NAB, where A
and B are as 105 €24 mg/kg/day pxdp‘?'u %E%Q/g&élh[%tg‘?é %¥ogen or
Jerr]-8err] al kyl@l2 mg/kg/day produced Jnkl day growth delqy;s 1to 4, p

is O or 1, and the pharmaceutically accept abl e sal ts
esters, am des, an prodrugs thereof. 2.
‘A conpound of 2§ agg:ﬁl‘el herein zierr] and z[err] are
hydr ogen, and EGRR ITupcar a hal ogen. WD 97/ 38983
PCT/ US97/ 0577 - 155- 3. A conpound of
Claim 2 V\herel%'n ??Slngobld for 7 days A conpound of Claim 3 wherein the
br om nd0i s e4§ miﬁw moci%e@ Jd? eday Eevklbrdetay he phenyl
ring. TP A0S iRy MsildN B ﬂaﬁgé wherein Zerr] is hydrogen, Z[err]
is fluorine, and Z i chlor und of Caim5
wherein the fluori &??gk“ ﬁ‘g pxo u"f%%a? ed %?yt%reo@l*b #%n and the _
chlorine is @12 Socwt/detr & - 3 fer Ivtgosdelaw. of t he phenyl ring. '
850 mg/kg toxic.
15 _
SC-Infusion (Alzet):
@200, 124, 77 mg/kg/day toxic.
Example 40
20 IP dosing bid:
@48 and 20 mg/kg toxic.
EGFR_Tumor
' Inefficacious @10 and 5 mg/kg bid for 14 days.
25 '

SC-Infusion (Alzet):
@200, 124, 77, and 48 mg/kg/day toxic.



7. 5A conpound o;( Fsakgum!ﬂmmmmm[e”] Xis [err81 ani Zoinzomgrggen,

Clalml wWoehehdugy iSs -D-E-K -D-E-Fis [ S8 truser

[err] C,oor - Jerr] 20 9. Acorrpound of Claim
1 wherein Xis -DEF and -DE-Fis WO 97/ 38983
-156- [err] -152-

CLAIMS

‘What is claimed is:

1. A compound having the Formula I

g3
SCH’P z1 I
o
Y
. Xy
10
. /

X N

wherein X is -D-E-F and Y is -SrR4, -or%, -mmR3, or
hydrogen, or X is —SR". -OR4, -NI-IR3, or
15 hydrogen, and Y is -D-E-F;

R

-20' D is =N-, -0-, -T—, -N—N-, -N—O-, -?——T—,

T
s TUITWCTCT

o 0 o o
30 I i i i
E is -C-, -S-, -T-, or -S-
I
0 OR2



10. A conmpound of d ai rnm IS hydrogen 11. A conpound
of (021 m Oullich iy KLt !9@ mrrrrrm 2 SO R B

conmpound of Claim9 wherein Rlerr] is™(CHerr])[err]-

mor phol i no. 14. A conmpound of Clajg8 wherein RS is carboxy,
(C[err]-C[err])aIkyloxycarbonyl or CJerr]-Clerr] alkyl. 15. A
conpowwl of Claim1l wher 5Y is -D-E-F an ns%
-CXCH[err])[err]nDrphoIiﬁof 16. Alcompound of Claim1l wherein Y is
-DE-F and X is F is -C=C, -C=C-R>, or -c—c

-O(CHerr])[err]-Nerr]- perazrnyI[N[err] err] Clerr])alkyl].

14. A compound of Caiml Hherern Yis -D-E-F d Xis
-O(CHerr])[err]-inidazoyl. - WD 97/ 38983

- PCT/ US97/ 05778 o o

provided that when E is ~S- or -S-, D is not

|
45 ' o
il il |
T
50 HH H
R! is hydrogen, halogen, or C1-Cg alkyl;
R2, R3, and RY are independently hydrogen, C;-Cg
alkyl, -{CH,),-N-piperidinyl,
- (CH5) ,-N-piperazinyl,

55 - (CH, ) ,~N; -piperazinyl [Ny~ (C;-Cglalkyll],
- (CH, ) ,-N-pyrrolidyl, -(CHy),-pyridinyl,
.—(CHz)n—N-imidazoyl, —(CHz)n—imidazoyl,
-{CH5 )} ,-N-morpholino,

- {CH, ) ,~-N-thiomorpholino,
60 -(CH2)n-N-hexahydroazepine-or substituted
' C1-C¢ alkyl, wherein the substituents are

i

selected from -OH, -NH,, or -N-B, A and B are
65 independently hydrogen, C;1-Cg alkyl,
-{CHy),OH, -(CHj),-N-piperidinyl,
-(CH,) ,~N-piperazinyl,
-{CHy) ,-Nq -piperazinyl [Ns-(C,-Cg)alkyl],
-(CH,) ,-N-pyrrolidyl, - (CHy) ,-N-pyridyl,
70 -(CH,) ,-imidazoyl or -{CH;),-N-imidazoyl;
Zl, Zz, or z3 are independently hydrogen, halogen,
C1-Cg alkyl, C3-Cg cycloalkyl, C;-Cg alkoky,
C3-Cg cycloalkoxy, nitro, C;-Cg
perfluoroalkyl, hydroxy, Cy-Cg acyloxy, -NH,,
-~ 75 -NH(C;-Cg alkyl), -N{C;-Cg alkyl),,



-157- 18. A conp the Fornula [ 5 [err]

wherein Qis 10 @1@ ui, "I,””m Xis -DE-Fand Yis

- SR err] , woGR389ss] hydrogen, or X perwsivosiis]
-OR[err], -NHR[err] or hydrogen and Yis -DE-F, 25

[err] Dis [err], -O, [err] J;yr] 35 or absent;

-NH(C3-Cgcycloalkyl), -N(C3-Cg cycloalkyl),,
hydroxymethyl, C,-Cg acyl, cyano, azido,
C1-Cg thioalkyl, C3-C¢ sulfinylalkyl, C,-Cg
sulfonylalkyl, C3-Cg thiocycloalkyl, C3-Cg

80 sulfinylcycloalkyl, C3-Cg sulfonylcycloalkyl,
mercapto, C;-Cg alkoxycarbonyl, C3-Cg '
cycloalkoxycarbonyl, C,-C; alkenyl, C4-Cg
cycloalkenyl, or C,-C,; alkynyl; and

RS is hydrogen, halogen, C,-Cg-perfluoroalkyl,

85 1,l—difluoro(ci-cs)alkyl, C,-Cgalkyl,

-(CHy) ,-N-piperidinyl, -(CH, ) ,~piperazinyl,
-(CHz)n—piperazinyl[N4-(C1-C5)alky1],
- (CHy) ,-N-pyrrolidyl, =(CHy) ,-pyridinyl,

. - (CHy) ,-N-imidazoyl, -(CH,),-N-morpholino,

‘90 - (CH;},-N-thiomorpholino, —T=CH2,

" H
-CH=CH- (C; -CgJalkyl,
—(CHz)n-N-hexahydroazepine,

95 —(CHZ)nNHZ'-(CHZ)nNH(Cl‘CG alkyl),
-(CHy),N(C;-Cg alkyl),, ~1-ox0(Cy-Cglalkyl,
carboxy, (C;-Cg)alkyloxycarbonyl,
N-{C;-Cg)alkylcarbamoyl, phenyl or

. substituted phenyl, wherein the substituted
100 phenyl can have from one to three
'substituents independently selected from Zl,
_22, Z3 or a monocyclic hetefoaryl group, and
each C1-Cg alkyl group can be substituted
with -OH, -NH, or -NAB, where A and B are as
105 defined above, R6 is hydrogen or C,-Cg alkyl;
and '
n is 1 to 4, p is 0 or 1, and the pharmaceutically
acceptable salts, esters, amides, and
prodrugs thereof. ' '

2. A compound of Claim 1 wherein z! and 22 are
hydrogen, and z3 is a halogen.



WO 97/ 38983 — PCT/ US97/ 05778

-158- 0 0 0 0 40 err]
Fis [err] WO 97138983 provi ded that when E is [err]"(’g‘(d;f]gf X
i's not 55 [err] or [Jerr] 60 Rlerr] is
hydr ogen, hal ogen, or Cerr]-Clerr] alkyl 155 Rlerr], Rerr],

and R err] are independently hydrogen, C[err] Cerr]

al kyl, -(CHenr])[ & donbdtirildflichdim 2 wherein 23 is bromine.
(CH[err])[err] N-pi perazinyl,
-(CHerr])[err]-Nerr]-pi perazrnyI[N[err] (derr]-Cderr])al kyI] 65 .
-(CH err])[ erd].- N- pycosipadd of Caim |3 [whedeyr thenpromine is
-eCHerr])[err]-Niy I [erL,]) ] Y,
(GHerr]iferr]- Nwéﬁp < H%; -dedilerdd ﬁéﬁé péglgﬁéﬂ bf the phenyl
-(CHerr])[err]- I\I—trH-P"@rmrpholrno,

-(CHerr])[err]- N-hexahydroazepi ne or substituted 70

Cerr]-Cerr] aI ky vvherer bsti nts are,1 2
sel ected from>-OH, ﬁﬁ“@?‘ﬁn ﬁ'—J a"ﬁbe?‘a?e is hydrogen, z“

i ndependent |y hydr dgerflugirdms - Ca[mirq3 Ak yhldSine. ]
(CHerr])[err]OH, -(CHerr])[err]-Npiperidinyl,

-(CH[err])[errrsl N- pi per azi ny| ,

_(CH err]) [ er G- N[ & ComRgwih 5 Fiadme 3 ]Wh?’(f’eﬁ‘ rfbe] EFRPF IRy LF,
-(CHerr])I[ err] N pdatddidt tHeH aiod )4 Bori |ankd pylie dyhlorine is

located at the 3 position of the phenyl ring.

7. A compound of Claim 1 whereih

20 CHR
Pr
X is -N-C-C-R+, and Y is hydrogen, or
5 - 5 | R%0 CHR
' e
X is hydrogen, and ¥ is -N-C-C- Rl
8. A compound of Claim 1 wherein Y is -D-E-F and
-D-E-F is
r20 rl RS
5 RN
—N—C—C=CH
rRZ0 RIR?
10 RN
—N—S§S—C=CH
I . or
0
- 2 1,5
15 R“0 R™ R
i
—'N-?—C-':CH
OR2
20 . , .
9. A compound of Claim 1 wherein X is -D-E-F and
- -D-E-F is

* c L M s *



-(CHerr])[err]-imdazoyl or -(CHerr])[err]-Nimdazoyl; ' ' WO

97/ 38983 - _ PCT/ US97/ 05778

-159- gWO0973898 E[err], E[err], and E[err] are indepen®ermsprbsiogen,
Cerr]-Cerr] alkyl, derr]-Cerr] cycloalkyl, . -
Cerr]-Cerr] alkoxy, (err]-Cerr] cycl oal koxy,
nitro, Jerr]-Cerr] perfluoroalkyl, -156- hydr oxy,

Cerr]-Cerr] acyloxy, -NHerr], -NHCerr]-Cerr]

al kyl), -N(Clerr]-Cr8ig]gralgdl)[err], -NH((err]-Cferr] 85
cycloal kyl), -N(C e Csir It Jerjr] cycloalkyl)[err],

hydrogymet hyl , ( erN~&rerOH acyl, cyano, azido,

Clerr]-Clerr] thioalkyl, Cerr]-err] sulfinylalkyl, Clerr]-Clerr]
sul fonyl al kyl , C308th|oy oal kyl, C3-C8

sul fi nyl cycl oal kyl , err] sul fonyl cycl oal kyl, 90
mercaoto, Cerr]- C_:]'_ j&é@carbwl C3-C8
cycl oal koxycar bonyl err|=Cerr] alkenyl, (err]-Cerr] '

cycl oal kenyl , or C[err -C4 al kynyl; and R5 i s hydrogen,
hal ogen, C[err]-Cerr]-perfluoroal kyl,” : :

1,1-difluoro(err]- err;'|_ a kyl, . Cerr
-(CHESrr]y[err]-N pRp Myl - (cH err

]-Cerr] alkyl, 95
-(CHerr])[err]-pi LaddgN erry - (C[e]rz
- ( )|
) [

err]- plpera2|nyl
Clerr])al kyl],

]-pyridinyl,

]-N—nnrpholino,

CHerr])[err]- N-pyrrlolldyl -(CH err] rr
rr
(0]0]]

CHerr])[err]- l\l—lmmm&oyl -(CHerr]
CHerr])

1
A

[
]-
e
e
[err]- N-thlom)rphollno, [err], 1
err]-Cerr])al kyl, )
[qmr.]-%@@mﬁ{dnai@mmm 8 wherein R is hydrog

[err]NH err], (CH[err])[err]NH(C[err] Cerr] aIkyI) 105
[err]N(C[err] Cerr] alkyl)[err], £<0(C[err] Cerr])alkyl,

)

|
car boxy, (CRér.r] chmmqqm&wib@kmxmomy!mereln R4 is hydrogen.
N-(Cerr]-Cerr]) aI kyl car banoyl , phenyl or

@]

substituted_phenyl, wherei ’ge supst | ultled', phenyl :
can have frdr-on t‘i?“ll?ﬂ P €laim 8 wherein R si®st fEH2hns | ndependent | y
sel ected from Z[ emodpholino. Z[err], Z[err] or a nonocyclic
het eroaryl group, and - each C[err]-C[err] al kyl group
can be substituted with -Od -NHerr] or -NAB, where
A and B arelds A compound of Claim %Iéflilﬁ’é%ll%b%velst f¥2) 43 hydrogen or
Clerr]-derr] al gdrphbibino. and .

14. A compound of Claim 8 wheréin RS is carboxy,
(cl—cs)alkyloxycarbonyl or C;1~Cg alkyl.

15. A compound of Claim 1 wherein Y is -D-E-F and X is
- =O(CHy) ymorpholino.

16. A compound of Claim 1 wherein Y is -D-E-F and X is
-0~ (CH, )} ,~N; -piperazinyl [N,- (C;-Cglalkyl].

17. A compound of Claim 1 wherein Y is -D-E~-F and X is
-0-(CHy) ,-imidazoyl. '

-
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WD 97/ 38983 PCT/ US97/ 05778

- 160- woo973sdss 1 to 4, pis 0 or 1, and the pharmaceutig@tigorosrs
accept abl e salts esters, am des, and prodrugs thereof.
19. A conpound of Caim 18 wherein E[err]. and E[err] are hydr ogen,
and E[err] is a hal ogen. 20. A'conpmﬁmel of Claim19 wherein the
hal ogen is br om ne. 21. A conpound of C aim 20 wherein the
bromnne is 18. Al compeungd: having mhenﬁn;mniﬁtﬁkwlof t he pheny
ring. 22. A conpound of C aim 18 wherein Q is [err] 5 23.
A compound of Claim 18 wherein Qis [err] 24. A conpound of
Caim18 wherein Qis . gl '
- Hl;l—(CH)p 53" :
0 .
wherein Q is
10
15 ’
20
X is -D-E-F and Y is -SrY, -or%, -NHR3 or
hydrogen, or X is -SR4, -0R4, -NHR3 or
hydrogen, and Y is -D-E-F; -
25 _ _
¥ooor FroF
D is -N-, -O-, '-i:—. -N—N-, -N—O-, -?_T-'
30 ' ' H

35 H - H H
or absent;

.
0 g



[err] WD 97/ 38983 : '

PCT/ US97/ Q5778 -161- 25. A conmpound of Claim 18"
wher ei n QMOP73p83, | 26. A conpound of O ai m 23 WRETAISHINETIS

[err] 27. A conpound of Claim 24 wherein X is [err] 28. A
compound of Claim24 wherein Xis [err] 29. A conpound of C aim
22 wherein X is -158-

0 (o] 0 o
N !
40 E is -C-, -§-, -T?, or -S-;
o . 0o  o©Or?
1,5 1 5
s 17 .17
F is -C=T, -C=C-R”, or -c=c=T;

H H

50 o 0
| l

provided that when E is -S- or -S-, D is not

o
55 Tz TZ
—N-T—, or -OT;
17
HH H.
60 R! is hydrogen, halogen, or C;-Cg alkyl;

R2, R3, and rR? are independently hydrogen, C;-Cg
alkyl, -(CH,;),-N-piperidinyl,
- (CH;) ,-N-piperazinyl,
. - (CHy ) ,-Ny -piperazinyl [N,-(C;-Cglalkyl],
‘65 -{CHjy) ,~N-pyrrolidyl, -(CH,),-pyridinyl,
~{CHy) ,-N-imidazoyl, -(CH,) -imidazoyl,
-(Cﬂz)n-meorpholino,
-(CHz)n-N-thiomorpholino,
- {(CHy ) ,-N-hexahydroazepine or substituted
70 C,1-Cg alkyl, wherein the substituents are
A

selected from -OH, -NH,, or -N-B, A and B are
independently hydrogen, Cl—Cs'alkyl,

75 ~{CH,) ,OH, -(CHy),-N-piperidinyl,
-(CH3) ,~N-piperazinyl,
- (CHy) 4-N; -piperazinyl [Ny- (C;-Cg)alkyl],
-(CHy ) ,-N-pyrrolidyl, -(CH,),-N-pyridyl,
~(CH,) ,-imidazoyl or -(CHj)n-N—imidazoyl;

* [+ L M S *



[err] and Y i s hydrogen. WO 97/ 38983
PCT/ US97/ 03y, ?, -162- 30. A conpounﬂcﬂgghﬂgrkhe
err

Formula 111 wher ei n Q is 10 [err]
Xis -DE-F, and Y is -ORlerr], -NHR[err] .
: —159—
:80 El, Ez, and EJ are independently halogen,ncl—cs

alkyl, C3-Cg cycloalkyl, C;-Cg alkoxy, C3-Cg
cycloalkoxy, nitro, C,1-Cg perfluoroalkyl,
' hydroxy, C;-Cg acyloxy, -NH,, -NH(C;-Cg
alkyl), -N(C;-Cgz alkyl),, -NH(C3-Cg
85 ' cycloalkyl), -N{C3-Cg cycloalkyl),,
hydroxymethyl, C;-Cg acyl, cyano, azido,
C,1-Cg thioalkyl, C,-Cg sulfinylalkyl, C;-Cg
sulfonylalkyl, C3-Cg thiocycloalkyl, Cy-Cg
_ sulfinylcycloalkyl, C3-Cg sulfonylcycloalkyl,
20 mercapto, C;-Cg alkoxycarbonyl, C;3-Cg
cycloalkoxycarbonyl, C,-C4 alkenyl, C4-Cg
cycloalkenyl, or Cy-C; alkynyl; and
R° is hydrogen, halogen, Cl-Cs—perfluoroalkyl,
_ 1,1-difluoxo(Cq-Cglalkyl, C;-Cg alkyl,
95 ' -(CHy) ,-N-piperidinyl, -(CHz)n—piperazinyl,
' - (CH,) ,-piperazinyl[N,-(C;-Cg)alkyll],
—(CHz)n—N-pyrrolidyl, -(CHy ) ,-pyridinyl,
- (CH, ) ,-N-imidazoyl, —(CHz)n—N—morpholino,'

-{CHy},-N-thiomorpholino, -C=CH,,
100 n T |
. H

~-CH=CH- (C1-Cg)alkyl,
-(CHZ)n-N~hexahydroazepine,
-(CHy) ,NH,, - (CHy ) ,NH(C;-Cg alkyl),

105 - (CH,),N(C;-Cg alkyl),, -l-oxo(C;-Cglalkyl,

' carboxy, (C;-Cg)alkyloxycarbonyl,
N-(C,-Cg)alkylcarbamoyl, phenyl or
substituted phenyl, wherein the substituted

_ phenyl can have from one to three

110 substituents independently selected from zl,
zz, z3 or a monocyclic heteroaryl group, and
each C;-Cg alkyl group can be substituted
with -OH, -NH, or -NAB, where A and B are as
defined above, rR® is hydrogen or C;-Cg alkyl;

115 ~ and

R ) A



hydrogen, or X is -ORerr], -NHR err] or hydrogen, and Y is

-D E-F; Dis [err 35 [err] or
absent ; “Wo s7ra9ms VO 97/ \[3898]3 PCT/USY7/05778
PCT/ US97/ 05778 . -163- 40

" Eis [err] 45 Fis [err] _ 0- provi ded t hat
when Eis [err] or [err], Dis not [(H%ﬁ or [err]

Rierr] is hydrogen.;dhal qgemn, ¥ :‘geér&i'q,ergxdal:ﬁwbharmaceutigally
acceptable salts, esters, amides, and
prodrugs thereof.

19. A compound of Claim 18 wherein El and E2 are
hydrogen, and E3 is a halogen.

20. A compound of Claim 19 wherein the halogen is
bromine.

21. A compourid of Claim 20 wherein the bromine is
located at the 3 or meta position of the phenyl

ring.

22. A compbund of Claim 18 wherein Q is

23. A compound of Claim 18 wherein Q is

N7 ~Z N

¢

24. A compound of Claim 18 wherein Q is
7 ~Z N

-
N y
x> \Hﬁ

_ .
. -

IARRT R AR



60 Rlerr], Rerr], and R err] are independently hydrogen,
derr]-d engb szaaess al kyl, -(CH err])[err]-N ppesissinsrrs
-(CH err])[err]-N-piperazinyl, .
-(CHerr])[err]-Nerr]- prperazrnyI[N[err]-('C[err]-C[err])aIkyI],
-(CHerr])[err]-Npyrrolidyl, -(CHerr])[eagi-pyridinyl, 65
-(CH.err])[err]-Nimdazoyl, - (CHerr])[err]-imdazoyl,

- (CHerr])|[ eRB].- NAngqmmgund)of Claim 18 wherein Q._is
(CHerr])[err]-N-thionorpholino,

-(CH err])[err]-N hexahydroazépi ne or substituted

Cerr]-Cerr] al kyks Nai n substi.tuents are 70°

selected from JN -OH, -NHerr], or -NB, A and B are

i ndependent | y hydrogen Cerr]-Cerr] alkyl,
S(CHerr])[err] O 757N N “(CHerr])[err]- N—prperrdrnyl
-(CH err])[err]-N-piperazinyl,
-(CHerr])[err]-Ner]-piperazinyl[NNerr]-(Cerr]- C[err])al kyl],

CH err err N- rrolid rr e N: pyri dyl , :
-((Cl[-l[ er]rig[e?h ® Jdopé(%‘g-? ] 35 ‘é‘%f ?\gy ﬂ%zoyl WD
97/ 38983 PCT/ US97/ 05778 -
-164- IE[Rerf] Eferr], and E err] are i ndependently
hal ogen, Cerr]- C[e.r_r... al kyl, derr]- C[err]

cycloal kyl, Cerr]- C[err] aI koxy Crer]-Cerr]
cycloalkoxy nitro, (Jerr]-Cerr] perfluoroalkyl,

e o deiter S8 AL

-cycloalkyl), -N((Jerr]-Cferr] cycloalkyl)[err], 85

hydr oxynmet hyl, Cerr]- err] gcyl, cyano, azrdo '
Cerr]-Cerr] thloal r]- C[err] sulflnylalkyl Cerr]-Cerr]
sul fonyl al kyl , z gg i al kyl , |
sulfrnylcycloalkyl Ssu onyIcycIoaIkyI : :

mercapto, C[err]- C[err] al koxycar bonyl , C[err] Cerr] 90

cycl oal koxycarbonyl, Clerr]-Clerr]._ al kena/l Clerr]-Cerr]

cycl oal kenyl , 28r CPecomand [0%|Gyaim 24 wherein X is R[err] i s hydrogen,
hal ogen, C[err] Clerr]-perfluoroal kyl, _ 1,1-difluoro

| kyl | k
(Aeril deriall fer gerdal:

¥ err]-piperazinyl, 95
-(CHerr])[err]-pi perbz"ny‘llNLerr] (de

]

)

|,

I

rr]-Cerr])al kyl],
Y[err]-pyridinyl,
[err]-N-norpholino,

-(CH err])[err]-N py™ofir&TCH- (CH err
-(CH err])[err]-Nimdagoyl, -(CH err]

29. A compound of Claim 22 wherein X is

R20 R RS
LT
—N—C—C=CH

and Y is hydrogen.

- \\_
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-(CH err])[err]-N-thionorpholino, [err]

- CH=CH - | kyl ,
-(CH[erEWLreL;ﬁyd?oazepi ne, ' PCT/US97/05778
-(CHerr])[err]NH err],-(CH err])[err]NH(C[err]-Clerr] alkyl),

-(CHerr])[err]N(Cerr]-Cerr] alkyl)2, _—1]5-20xo(C[err]-C[err])aIkyI, 105
carboxy, (derr]-(err])alkyl oxycarbonyl, - _ : -

N-(Clerr]-Clgyrl |d%{xﬁ”ﬂ%# I : -
substituted pheny)ﬁa, erern t elté%ﬁ??%ﬁ?%xaula It phenyl -

can have fromone to three substituents independently
selected fromZerr], 110 Z[err], Zjerr] or a nonocyclic
het er oaryl group, and B C1- 6 al kyl group can be

substituted vvltg-O—I M{err] or -NAB, e A and
B areSas _ ' defi n? abo 24 i s hydrogen or
Cerr]-Cerr] alkyl; : : WO 97/ 38983

PCT/ US97/ 05778 HN— (CH) 3 115 . nis lto
4, pis 0 or 1, and the phar maceéti cally E acceptabl e salts,
esters, am des, and : prodrugs thereof. 31. A conmpound
of Claim30 V\her%grgi'hsg[ q_rg] 5 ©32. " A conmpound of daim 30

wher ei n is [err
el Q [

X

15
N .
20 H !
X is -D-E-F, and Y is -OR?, -NHR3 or
hydrogen, or X is -Or*? ’ -NHR3 or hydrogen,
and ¥ is -D-E-F;
25 ‘
Tz 2 TZ ,i, }lzz Tz
D iS -N-' "’0"-, -$_' -N_N-, -N—O-' _?_T-'
30 H H H

forr F F 7
. T T

-_

Ly



5 33. A conpound of Claim31 wherein X is [err]
34. A conpoyifhrRbess! @l m 30 wherein E[err] and E[err] are pcmn””amgﬁ@gen

and E[err] I's brom ne. 35. A conpound of Claim 32 wherein X
[err] 36. A pharnmaceutically acceptabl e conposition that
conprises a conmpound of C aim 1. . AXB3B~/ 38983

PCT/ US97/ 05778
pharmaceutically acceptal®e cdwpositio@ that

- 166- 37. A
conprises a

compound of C aim 18. i Bs. A pharmaceutically acceptable :
- conpos#Pion that E is -C-, cofmpri@®s™ ~¢onpound of C ai m 30. 39.
A nethod of treating cancer the netho gonprising adm ni stering
te a patient having cancer o therapeutlcally ef fective amount of
a conpound of T T T T
. 45 F is —c-T -c=c-R>, or -c-c-T
H H
o | o
50 | i

provided that when E is -S- or -S-, D is not

. F F
T

1
o)

R! is hydrogen, halogen, or C;-Cg alkyl:;
60 Rz, R3, and R are .independently hydrogen, C;-Cg
alkyl, -(CHy),-N-piperidinyl,

- {CHy) ,~N-piperazinyl,

- (CHy) ,~Nq -piperazinyl [Ny~ (Cq-Cglalkyl],

—(CHz)n-N—pyrrolidyl,
65 -(CH,) ,-N-imidazoyl,
- {CHy) ,-N-moxrpholino,

—(CHz)n-pyridinyl,
-{CHy) ,-imidazoyl,

- {CH,) ,-N-thiomorpholino,
- {CH;) ,~N-hexahydroazepine or substituted
C4-Cp alkyl, wherein the substituents are

70 selected from

I

-OH, —NHZ, or -N-B, A and B are 1ndependently

. hydrogen, C;1-Cg alkyl,

75 -(CHz)n—N-plperzdlnyl,

- (CHz) OH
-{CH,) ,-N-piperazinyl,

-(CHz)n-Nl-piperazinyl[N4-(C1—C6)alky1],

) - (CHy) ,~N-pyrrolidyl,

- (CHy ) ,-N-pyridyl,

- (CH,),~imidazoyl, or - (CH,) ,-N-imidazoyl;

—_—

gy



Claim1. 40. A nmethod of treating or preventing restenosis, the
nmet hod conprising adm nistering to a patient havi ng restenosis
or at risWOYA8¥ ng restenosis a therapeuti cal IRCRAS905178¢ .
anount of a conpound 5 of Claiml. 41. A nmethod of
treating cancer, the nethod conprising adm nistering to a
patient having cancer a therapﬁﬁflcally effective anount of a

conpound of gl g2d 8. of tr ting or
preventing resten05|s tH%ﬁ§1& afe 1nn§?%§8e85§§??§#h? §ﬂbr|ng to a
pat i &% havﬁlH@/ } es€gnBgi sYsloadkyilsk qu-an‘a]ﬂgmyes

a therapeutically eff & 1V6a BRBUPL Qit%oCO d £1 Cla|n118
43. A nethod of trea??ﬁ cance?y he ne %g é%%y #oroalﬁyl

admini stering to a pat® °ﬁ%V|ﬁg énEEYEQxY' - H&haSeut i cal |y
effective amount of a alkgpbund-w{c;-Cg alkyl)glapmua@3-c8 44. A net hod

of treating or preventé§@h6§§i§f95| N‘Ea'cﬁ °¥g§€g&&y§§th°d conpri sing

adm nistering to a pati‘ent 20r at risk of
havi 8§ restenosis, hydroxwmﬁghrssggx Cg acyl cyano, azido,

Fﬁ:ﬁgggzi?ggr?y effectl —C thloalkyé cg -cﬁ sulf;nyiﬁiky SlaFﬁl30 2
45. A method of |rrevé? fﬁ%*%it|ﬁg Fﬁrngﬁ€Y°1°alkY1 Qaifr@ses, the
met hod conpri si ng admsulﬁrnylswcboalkyl C3-Cg palifeniyleyiclioalikia ki nase
inhibition a tyrosine percapto, C1-Cg alkoxycarbonyl, C3-Cg
20 cycloalkoxycarbonyl,'C2-C4 alkenyl, Cy-Cg
cycloalkenyl, or Cy;-C4 alkynyl;
R® is hydrogen, halogen, Cy1-Cg-perfluorocalkyl,
1,1-difluoro(Cy-Cg)alkyl, C,1-Cgalkyl,
-(CHy ) ;~N-piperidinyl, -(CH;) ,-piperazinyl,
95 -(CHz)n-piperazinyl[N4—(C1-C5)alky1],
- (CHy) ,-N-pyrrolidyl, -(CH,), -pyridinyl,
- (CHy) ,~N-imidazoyl, -(CHz)n—N-morpholino,
- (CH3) ,-N-thiomorpholino, -?=cnz,

100 H
—-CH=CH- (C1-Cglalkyl,
- (CH, ) ,-N-hexahydroazepine,
- (CHy) NH;, - (CHy) NH(C; -C¢ alkyl),
- (CHy) yN(C-Cg alkyl),, -l-oxo(Cq-Cglalkyl,
105 carboxy, (C;-Cglalkyloxycarbonyl,
N-(Cq-Cg)alkylcarbamoyl, phenyl or
substituted phenyl, wherein the substituted
phenyl can have from one to three
substituents independently selected from zl,
110 22, z3 or a monocyclic heterocaryl group, and
" each C,-Cg alkyl group can be substituted
with -OH, -NH, or -NAB, where A and B are as
defined above, RS is hydrogen or C,-C¢ alkyl;
and :

A



ki nase inhibiting anount of a conpound of C aim 1. | 46. A nethod of

irreversi blyolo?Bgdast i Ng tyrosine ' kinases, the et o4 s9éss1 NY
adm nistering to a patient in need of tyrosine kinase Inhibrtion
a amount of tyrosine kinase inhibiting amount of a 5 S
conmpound of C aim 18. 47. A net hod-bé5+rreversibly inhibiting.

t yrosi ne ki nases; the nethod conprising adm nistering to a

pati edl5 n need of ny&®slneokfnapeienfi bt ilonand the pharmagewsicalkynase
I nhi bi ting ampunt of a C&’é@ﬁ#ﬂﬂb@fe 2alts, est@rd Maildes, anq 48. _The
conpounds: 4- ( 3- Br ono- phenyl am no) - qui nazol i n--7-

yl Jacryl am de; : prodrugg_ thereof.onp- phenyl am no) - qui nazol i n- 7-yl -

5 car banoyl ] -acrylic acid;

3-[ 4- ( 3- Bronp-yphen ' 3341 08280 582 73% wherei ... carbanoyl]-acrylic
acid et hyl esta.g"r'; )ﬂ%&% 8t egé?pz?én&hgrae&ndQ 18 _ .

[ 4- ( 3- br onp- phenyl am no) - _ qui nazolin-7-yl]-am de; 10

N-[ 4- [ ( 3- Bronmophenyl ) am no] qui nazol,i n- 6-yl ] ' " acryl am de;

N-[ 4- (3- Met hyl - pheny. ol in-7-yl] ' acryl am de; .

N-[ 4- ( 3- Chl.or o- phen in-7-yl] 15 acryl am de;
WO 97/ 38983 N PCT/ US97/ 05778 '
- 168- Y

_ R %grn-phenylanino)-quinazolin-?-yl]
met hacryl am de; N 4 ( 3- Brono- phenyl am no) - qui nazol i n-7- °
yl ] et henyl sul f onam de; 20

N-[ 4-[ (3- Chl or ophenyl ) am no] qui nazol i n- 6- ' yl Jacryl am de;
32. A compound of Claim 30 wherein Q is

5
33. A compound of Claim 31 wherein X is
rRZ0 RI RS
ol
—N—C—C=CH
34. A compound of Claim 30 wherein E! and E? are
hydrogen and E3 is bromine.
35. A compound of Claim 32 wherein X is
R%g RIR®
R [
~—N-—C—C=CH
36. A pharmaceutiéally acceptable composition that
- comprises a compound of Claim 1.
-

A



N-[ 4-[ (3- Met hyl phenyl ) am no] qui nazol i n- 6- yl ] acryl am de;
N [4-[(3-(Trifluoronethyl)phenyl)am no]- 25

gui nazol iwWo®7p898acryl am de; : PCT/US97/05778
N-[ 4-[ (3- Bronmophenyl ) anm no] qui nazol i n- 6- yl ] met hacryl am de;
N-[ 4- ( 3- Brono-phenyl am no) - qui nazol i n-7- yl ] et henyl sul f onani de;
30 N- [ 4- [ ( 3- Br omophenyl )arﬁllﬁﬁ'qw nazol i n-6-yl ] -

E- but - 2- enaqi

N-[4-[(3-Br ph&ﬁ*}%ﬁﬁ‘?ﬁﬁ‘h‘iﬂ“r&’z’o\h ﬁc%em:.?ble composition that

4,4,4-trifluoro- edmprizemar cempound of Claim 18.

N-[4-[ (3-Bronmophenyl ) am no] qui nazol i n-6- 35 yl] propynam' de;
N-[4-](3- Brom)phenyl ) am no] qui nazol i n- 6- yl but-2-ynam de,
N- [ 4- ( 3- Br o#8-phén Lg:yq;cpwa acgeptable composition that

pyrimdin-7-yl]- @@mﬂﬁﬂnékeaZEbmpound of Claim 30.
N- [ 4- ( 3- Brono- phenyl am no) - pyri do[ 3, 4-d] -

pyrim di n-6-yl]-acryl am de;

N-[ 4- ( 3- Met BYI. -pl@emﬂtamdmﬁ yareatoi g 4cahicer, the method comprising
pyrim din-6-yl] - aesmil t t

N-[ 4- (3- Brono- pheny éﬁgno -1p!§/CF| do[3 %a T?n45hav1ng cancer a

pyrim din-6-yl] - mmm a:\‘if(ﬁf ective amount of a compound of
N- [ 4- ( 3- Br onp- phendiaiino) - pyri do[ 3, 4-d] -

pyrim din-6-yl]-nethacryl am de;

N-[ 4- ( 3- Brono- phenyl am no) - pyri do[ 3, 4-d] -

pyri m di n- 64¢1.] - & mathod|dibrkirgaking or prevenyging/ gesgenosis, the

PCT/ US97/ 05778 method compr:.s:.n% administering to alﬁatz.ent
N-[ 4- ( 3- Brono- ph?ﬁ am no) - benz

t hi eno[ 3, 2- d] pyr ?ﬂﬁi%%uﬁﬁeat risk of having restenosis

N- [ 4- ( 3- Br ono- phmﬁl‘mnapﬁutbmabl{}b]éﬁfeumﬁé amount of a compound
[3,2-?]pyr|md|n°§:—36ﬂ ¥ am de;

N- [ 4- {3- Br ono- phenyl am no) 'benzo[b]thl eno

[3,2-d] pyrimdin-7-yl]acryl am de;

N-[4-[(3-Br qrmphanyﬂétafnmeiﬂmmtoim@ ﬁancezl:', the metnb]abulb]mp%,x&idsgenam de;
60 eny, o] y

0 1 oxopent - 2- en St dekLATEN VA RELAE] A DAE b bcls

: therapeutlcally effective amount of a compound of

Claim 18.

‘42. A method of treating or preventing restenosis, the
method comprising administering to a patient
having restenosis or at risk of having restenosis
a therapeutically effective. amount of a compound

5 of Claim 18. '

43. A method of treating cancer, the method comprising
' administering to a patient having cancer a
therapeutically effective amount of a compound of
Claim 30. |

44. A method of treating or preventing restenosis, the
method comprising administering to a patient
having restenosis or at risk of having restenosis,

—_—

—_—
—_—
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N-[ 4-[ (3- Bronophenyl ) am no] qui nazol i n-6-yl ] -

E, 4- et hoxy-4- oxobut - 2- enam de;

N- [ 4- ( 3- Br HB?HHERY| ani no) - pyri do[ 3, 4-d] 65
pyri m di n-6-yl ] penta- 2, 4- di enam de;

N-[ 4- (3- Brono- phenyl am no) - pyri do[ 3, 4-d] _1g7-
pyri m di n-6-yl ] E-but - 2-enam de; :

N-[ 4- (3- Bronp- phenyl %ﬂéﬂb&ﬂﬂd@ifyﬂeﬂfectlve amount of a compound
pyri md| n-6-yl]ci nn%m de;.

N- [ 4- (32Br onp- phenf*a ido[3,4-d] _
pyrimdin- 6y|] E3ch|oroacry|amde N-[ 4-

(8- Bromo- phenylam Ro); Ry dé?%ﬁ fflversibly inhibiting tyrosine
pyrimdin-6-ylT-pr opynam

3- [ 4- ( 3- Br onp- phenFinaAses),- cﬁh%d&%¢h?ﬁ6¢°%r151ng adm}F’é’&t’:l%Hﬁ’gﬂ ]t°ac?y| ic .

PCT/US97/05778

ZCI[?S(S) andh I atient 2 tyzj'qosn.nell%unase inhibition a tyrosine
r ono- pheny Sam no enesul fo

pyrido[ 3, 4-d] pyri %“'ﬁ'gt ﬂgdaoFofnpgélﬂdné’ﬁpg&allggl
met hod corrprl sing adm n| Ster| ng to a-patient having -

psoriasis a ther apféotn{ece}]ga/ f{ Lﬁ:#é Sr8fBYPt iRhiRiting t P1,,:.c,sn,ﬁ,'()rrpound of

Claim1l. treatln psor|a5|s net hod
conpri sing adni ni skdnageso thpIpeEhe h‘é%“ﬁﬁlslng a 1nls§§6r’1n%|':§ 2
t herapeutical |y ef idiert aifbuidediof tyrosine kznaSEpduMbd.ftﬁralan 18.

WD 97/ 38983 9

-170- 51. A net ﬁ&?"ﬁ'ft tc?fea'ﬁrOSI%%rli%zsl?ge H§ ym%%@conparl si ng
admi ni sBering to acempamd rmfnm?galm 18. psori aS| s a t herapeutically :
.effective anobunt of a : corrpound of Caim30. - 52. A nmethod of

t t th | d t t
pat ront “havind 7. A estied gie| Brosveratbhy, SRBRPAEAEy RRRRRS e anount

of a conpound Of Cidinadles; the method comprising administering to a
patient in need of tyrosine kinase inhibition a
tyrosine kinase inhibiting amount of a compound of

5 Claim 30. '

48. The compounds:
N-[4- (3-Bromo-phenylamino)-quinazolin-7-
yvllacrylamide;
3-[4-(3~- Bromo-phenylamano)-quznazolln- -yl-
5 carbamoyl]-acrylic acid;
3-[4-(3-Bromo-phenylamino)-gquinazolin-7-yl-
carbamoyll}-acrylic acid ethyl ester;
But-2-enoic acid [4- (3-bromo-phenylam1no)-
quinazolin-7-yl]-amide;

10 N-{4~-[(3- Bromophenyl)amino]quinazolin—s-yll :
acrylamide;
N-[4- (3-Methyl-phenylamino)-quinazolin-7-yl]
acrylamide; '
’ N-([4- (3-Chloro-phenylamino)-quinazolin-7-yl]
15 ' acrylamide; '
\\

O g



53. A nethod of treating atherosclerosis, the nethod conpri sing

adm ni sterin to a patient having at heroscl erosis a therapeutically
ef fectiveW. of a conpound of C aim 18. 54. PATRSMOst7Df
treating atherosclerosis, t he net hod conprising admnistering to a
pati ent having at herosclerosis a therapeutically effective anount

of a conpound of C ai m 30. 55. A netﬁ%@ﬁbf treating endonetriosis, the
met hod conpri si d sterln 0.a patient .havi .
endometriosis a thera '9{? g:} %’f'?e? é’lswgﬁﬁt)'qu"naz%‘ana?céﬂﬂound of
Claiml. - 56. methadylahidepati ng endonetriosis, the nethod

conpri si ng adn1n|ster| 0 0 - Is0Si s a

t herapeutically eff ect%e‘i a%é’f&ﬂx@ bhﬂﬂ%;lgﬂ:.no) gung'&‘l?ﬁ%&[ |7(r)n 18. 57.
A met hod of treatdhpPERRAEsylEenamidgs net hod conpri sing

admi giostering to a patN-emd- he3+Cllorophenglyanthoi] gaisazdlig-apeutical |y

ef fecti ve .anount 1]ac fhmldconpound of C aim 30. WO 97/ 38983
PCT/ US97/ 05778 ¥ ry C-171- 58. The
conpounds. : N-{4-[ (3-MethylpBeBydemphoighimazolin-6- _
-qU|nazoI|n 6- YVbijacrylamzde- pyrrole 2, 5-di one; 1- [4-

(3 - Brono- phenyl ami no) - qui nazol i n- 6-y 5 pr op - 2- en- 1- one;
Acrylic acid 4-(3- broﬁB-D%ﬁ%h%Téﬂ?hé}uoromethyl)pheauﬂﬁagempﬂ-6 yl ester;

Methgbs N- [ 4-[ (( 3phirereghieyé )y Bhaosylaftigehenyl -
N-[4~[ (3-Bromophenyl)amino]lgquinazolin-6-
vllmethacrylamide; .
N-([4-{(3-Bromo-phenylamino)-quinazolin-7-
yl]ethenylsulfonamide;' |
30 N-[4-[ (3-Bromophenyl)amino]quinazolin-6-y1]-
E-but-2-enamide;
N-[4-[(3—Bromophenyl)amino]quinazolin—S—yl]-
4,4,4-trifluoro~-E-but-2-enamide;
N-{4- [(3—Bromophenyl)am1no]qulnazolln—s-
35 v1]propynamide;
N-{4- [(3-Bromophenyl)amlno]qulnazolln-G—
vllbut-2-ynamide; :
N-[4-(3~- Bromo—phenylamlno)-pyrldo[4 3-d]-
pyrimidin-7-yl]-acrylamide; _
40 N-{4-(3-Bromo-phenylamino)-pyrido[3,4-d]}-
pyrimidin-6-yl]-acrylamide; -
N-[4-(3-Methyl-phenylamino)-pyrido[3,4-d]-
pyrimidin-6-yl]-acrylamide;
N- [4~- (3-Bromo-phenylamino)-pyrido(3,4-d]-
45 pyrimidin-6-yl]-N-methylacrylamide;
N-[4- (3-Bromo-phenylamino}-pyrido[3,4-d]-
pyrimidin-6-yl]-methacrylamide;
N-[4- (3-Bromo-phenylam1no)—pyrldo[3 4-d]l -
pyrimidin-6 -yl]-ethenylsulfonamlde,

—_—
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pyri do[ 3, 4- d]' pyri m di n- 6-yl] phosphonam i date; 10 Acrylic

acid 4- (3 Egnyl am no) - ' qui nazol in-7-yl espgtiuserosTrs
1- [4 rom) phenyl am no) -qui nazolin-6-yl] - : but -3

- en- 2 one Acrylic acid 4-(3-chloro-4-fluoro- 15
phenyl am no) -7-nethoxy-qui nazolin-6-yl est¥g-

Pent a- 2, 3-di enoic acid [4- (3-brono- phenyl am no)

- qui nazol i n-6-yl) -ani d&¥- [4~ (3-Bromo-phenyl8mdpe) thendiodid- 1- sul f oni ¢ acid
[4- (3-bromo- - UkD Lix a¥l .am de; 20

Methyl N [4- [(3-5PEERHE rﬂyfﬂ}?ﬂi‘%ﬂ b09EPablyY: qlhhnazm inyl] -P- (1,2
- pr opadl enyl) phosphonarﬂ‘dlaﬁ‘e 3-Bromo-phenylaminoj-penze i &hieRiteny! ani no)

-OH 2, 4g9-triaza- (3,2-d]pyrihidiDaes- inhbrymﬁﬁ\iaém de;
N [ 4- ?3 Br ono- phenyl am ny

-acryl am de; (31@r?136(glt’le;ﬁy3?812°?| RsPgSIRd 1RG0 -
guwi nazol i n- 6- a(a”,)d-aimp:;an.mldln 7-yllacrylamiide;

yl]
(4- Phenyl met hlyl gm no- QUIbﬂa‘ng E%GBi‘ét)\oghen?{l)aglno] q"i.‘ﬁﬂélz%flq?-ﬂﬁ 30

fl.uoren-6-yl ]

(S) -N [4- ( henyl -

-acryl am de; : yl]buta '3- quenamdﬂ - Phenyl - et hyl ani no)

ig“&”?é@' iz ?I " N— [4’-1l(3é’l@fx‘sﬁh@ﬁl&dﬁy].)am:mo(]j ugnafoél.]ln-l‘&-yflgjj- 6 i]
or o- uor o- phenyl am pyri pyrim din-6-y

-acryl anide; B ‘%@ %B@B%namlde

PCT/ US97/ 05778 N-[4a- [(3_Bromophenyl)amino]quingzplin—G-yl]—

N-[4- (3- Chl oro-4-flgigrqs 1 a9, ut 2enam1de.

pyr|d0[34d]pyr|md|n6y N-rreth
(3- Chl or o- 4-f | uor o- pheny¥9) L4 %‘%FWB eE FP%?T“””’ -pyrido[3,4-d]
pyridol8, 4-d] pyri mpiindd - @ﬁyhbpenud -304-dienamide;

(inggFg ﬁhgfﬁ;auﬁ?dfhhjp ﬁ# in§£omo phenylagéno)-ggrld%Uhd of Cla m 18
wherein E[err] is QWMxnygénfﬁfyl]E but-2-enamideg quorlne and E[err] is
chlorine. N- [4- (3-Bromo-phenylamino) -pyrido(3,4-4dl
pyrimidin-6-yllcinnamide;
70 ' . N- [4- (3-Bromo-phenylamino) -pyrido[3,4-d]
- pyrimidin-6-yl]-E, 3-chloroacrylamide;
N- {4 - (3-Bromo-phenylamino) -pyrido[3,4-dl]
pyrlmldln 6-y1l] -propynamide;
3-[4-(3-Bromo- phenylamlno) -quinazolin-6-
75 | ylcarbamoyl] -acrylic acid (2); and
4- [ (3-Bromo-phenyl)amino] -6- (ethenesulfonyl) -
pyrido(3,4-dlpyrimidine.

49. A method of treating psoriasis, the method
comprising administering to a patient having
psoriasis a therapeutically effective amount of a
compound of Claim 1.

50. A method of treating psoriasis, the method
comprising administering to a patient having
'psoriasis a therapeutically effective amount of a
cdmpouhd of Claim 18. '

\\Il\ll\ \\\l\\ |||\\ \\I\l \\ \II\



60. A conpound of Caim59 wherein the fluorine is | | ocat ed at

the 4 position and the chlorine is | ocated at the 3 position
of the ph¥RI73&3g. 61. A conpound of C aim 30 WREXAISA7/84Te8 r] is
hydr ogen, : E[err] is fluorine, and E[err] is chlorine.

62. A conpound of Caim61l wherein the fluorine is | ocated at -

the 4 position and the chlorine is | ocated at the 3 position of
. the phenyl rd.ng. . N- [ 4- (3
- Br ono- pheny Lani r%)me"blg‘/?ﬁla%é[Erﬁagﬂf‘gngs°rlas"s' ths methAdh- 7-y1 ] -N—

(3- nor phol i n- 4- ylcommapiéing administeringctyl anpdeient having

[4- (3-Bromo-phemyd &Fﬂé@)s “RYEhEPapautithil effgct:.ve At Y- yI] -\
(3-nor phol i n-4-y| % cr§/’

N-[ 4-[(3- Brom)phé"'r‘f'{})‘fiacgiffil o?%u?%%&'ﬁl?ﬁ 7-

yl]-N[3- rmrphol I nopropyl ] acryl am de; 10 N [4-

(3- Br omo- ph ]rﬂr?@thc?a %@Péé)l?:%énatherosclerosms, -pr(r)npgharg' no)

-qU|nazoI|n acry
N-[4-[(3-Br ormphémm)!alrﬁxnﬂ avdr[tianiatermg to a pahiephohavdhgpr opoxy]
qui nazolin- 6-yl atHddbsMosis a therapeutlcally effﬁﬁtﬁxg)amou

N-[4-[(3- Methyl phenyl) am no rpho propoxy]
qui nazolin- 6-yl P efg %CH'L"J ¢ an” %o 97/ 38983

PCT/ US97/ 05778 -173-
N-[4-[ (3- Mehyl phe : .
met hyl -1, N- p:3per 2’2 |an0 tgé%pmb%(y q%%]%é th%rOSCIerOSIS’ %e] mﬁ&?\?fiam de;

N-[ 4-[(3- Bromph&%&%ﬁm T@%ﬂtﬁrhﬁghyp agpatient having
1, N pi pgrgm no) Efa@p%ﬁ:}dé&ﬁlél&i@ié%z&ﬂéf&ﬁéﬁtwﬂfy effective amount
:\I-m[ ga[z§/I )piggggy %ﬁl%az%‘f‘?“ln“ y?ﬁ é\%ﬂff‘aﬁ?de
N-[4-[ (3-Bronophenyl )am no]-7-[4-(N, N .
54. A method of treating atherosclerosis, the method
comprising administering to a patient having
atherosclerosis a therapeutically effective amount

of a compound of Claim 30.

55. A method of treating endométriosié, the method
comprising administering to a patient having
endometriosis a therapeutically effective amount
of a compound of Claim 1.

56. A method of treating endometrioéis, the method
comprising administering to a patient having
endometriosis a therapeutically effective amount
of a compound of Claim 18.

57. A method of treating endométriosis, the method
comprising administering to a batient having
endometriosis a therapeutically effective amount
of a compound of Claim 30. ' '

—_—
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di et hyl - am no) but oxy] qui nazol i n-6-yl ] acryl am de; 25

N-[ 4- [ (3- BRpgepbgugy! ) am no]-qui nazol i n-6-yl] - PCT/US97/05778

N- [ 3- nor phol 1 nopropyl ] acryl am de;

N- [ 4- ( 3- Brono- phenyl am no) - pyri do[ 3, 4-d] .
pyrimdin-6-yl]-N(2-(N, N-di net hyl am no) etdwyti- acryl am de; 30

N-[ 4-[ (3- Bronophenyl ) am no) qui nazolin-6-yl]-

E, 4- (3- (N, N- disiget hyitheri cempgerwpdsy - 4- oxobut - 2- . enamde tris
trifluoroacetate; and CTA-{a- - : -qui S - -
N-[ 4-[ ( 3- Bronophenyl )amlnoﬁ‘lqupna?zzc.) in-%l-lifl}(}aman) quinazolin-6-yl]

E, 4- (3- (N, N- di met hyRyarHals 172 opydEPRA6- 4- oxobut - 2- 35 enani de.
64. The conpounds: 1-[4- (3-Bromo-phenylamino) -quinazolin-6-yl] -
N-[ 4- ( 3-_Br ono- phenyl am no) - 7-( 3- nor phol i n- 4-

yl - propéxy) - pyri doPEFRH AT WRI6-yI]-acryl am de; 5

But - 2- enedi oi ¢ aci d [ 4- (Bexlix ’difl| 4o(d-bromo-phenylamino) -
phenyl am no) - qui nazglj L Bs¥{d-@¢feegter; -
(3-di net hyl am no- p?‘g%oyl%- arr:!' dee;m} ester B% 2—,en3di oi C _aci d.l '
[ 4- (3-chl oro-4-fl uoro- Methyl N- [4- [ (3-bromophenyl) amino] -P-ethenyl -
?hegyl am.hnf)) - pyri dfﬁy%:ilfl;t&l?¥4idlj§|yﬁ' ifniflih-8ryli¥phBsphonamidate;
3-di et hyl am no- propyl )-am de. - . (e _ - 2- [,oi ¢ acid
[4-(3-&Hloro-4-fluoro--Acryf&é acid 4- (3-bromo pﬁgky%dﬁyﬂ%)
phenyl am no) - pyri defBinazlimi hiylk nester} - ani de :
(3-imdazol -1-yl - propyl );.ap d¢3-Bromo-phenyYaRind3W@dinazolin-6-yl] -
PCT/ US97/ 05778 phenyfa %?‘174- Y
4, 4-Di f| uor o- 8- nor (MYt 1R YF Wi 2- 15 enoi ¢ acid
[ 4- (3-chl oro- 4-fl uor o- plreewyyhix reoyid 4- (3-chloro-4-fluoro-
pyrido[,3, 4-d] pyrim di n- - Ay de. s 1in-6-vl1 .
DY) b 1011 e P onet oy guinasolin-s-y1 ester;
[ 4- (3-chi or 0- 4- f | uor o- prReFFRAMR by Ap§RPES[ 3Cadq)l4 - (3 -bromo-
pyrim din-6-yl]-amgenylamino) ~quinazolinDerplhyaaideq- 4,
4-difluoro-hept-2- - gggégegng4sulfonic acid, [4-({3-bromo-
[4-(3-chl oro-4-fluoro- pk%ﬁ?’l’%n}h ) - pyr |_80F3, f d‘]
pyrin1din-6-y|]-aMpmgnylaminQ)-quinazolip-é-yl]-amlde; :
4htjg|§%{of7'2D;FhO|in'ﬁMé&h@fHﬁ=@4—[(3-bromopheﬁ995ﬁm@ﬂdj-6-
[4-(3-chloro-4- uo&t?{x?azegi/:ll.gglﬂ)%: (1, 2-propadienyl)phosphonamidate;
N- {1- (3-Bromo-phenylamino) -9H-2,4, 9-triaza-
fluoren-7-yl] -acrylamide;
_ N- [4- (3-Bromo-phenylamino) -9H-1,3,9-triaza-
25 fluoren—S—yl]-acrylamide; '
N—[4-(3-Chloro-4-fluoro—phenylamino)-
quinazolin-6-yl] -acrylamide; .
N- (4-Phenylmethylamino-quinazolin-6-yl) -
acrylamide;
30 ' (S) -N- [4- (1-Phenyl-ethylamino) -quinazolin-6-
yl] -acrylamide;
(R) -N- [4- {1-Phenyl-ethylamino) -quinazolin-6-
yl] -acrylamide;
N- [4- (3-Chloro-4-fluoro-phenylamino) -
35 ~ pyrido(3,4-dlpyrimidin-6-yl] -acrylamide;

D
[
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25 pyri do[ 3, 4-dl pyri mi di.n- 6-yl ] - ani de;
6- D met hyl anmi no- hex- 2-ynoi ¢ acid [4-(3-

chl oro- 4- W%W’??nenyl am no) - pyri do[ 3, 4-d] PCT/US97/05778

pyri m di n-6-yl]-am de; 6- Nbrpholln 4-yl - hex-2-ynoic acid
[4-(3- 30 chl oro- 4-f | uor o- phenyl am no) - pyri do[ 3, 4-d]
pyrimdin-6-yl]-anide; 732ret hyl ami no- hept - 2-ynoi ¢ aci d
[ 4-(3- chI 4- fI henyl.am no ri 3, 4-d]

pyrim di n-6-yl]-am de; 34 (3-thiodor J]éfkﬁﬁ TﬁﬁgﬁXﬂ %%nﬂbpt 2-ynoic acid
[ 4- (3-OI - pyghdoria bﬂ]wm«ﬁtﬁnﬁmhb)nweﬂdpl%érﬂamde, 4
pyrim di n-6-yl]-am de; o- c aci

[ 4-(3- chl oro fI u 4 ﬂheny‘?a%éﬁ pil f?g@:i@%]\fﬁ%nﬁ
pyri m di n- 6-yl ] - aRygado[3 d]Plemldlnfﬁ nﬁﬂ-qmdpent 2-ynoi ¢ acid
[ 4- (34?1 6oyl]- chl qaonhwmmawdmﬁgéné?ﬁmﬂ}iﬁ t ,. g
pyrimdin-6-y an1 azo yl™- pen ynoi ¢ aci
[4-(3- 45 BYERAGL3: 3'Fﬂaﬁﬁ}ﬂﬁﬂ%ﬂﬂ%ﬂﬁ 012TARS do[ 3, 4- d]

pyrimdin-6-yl]-am de; -
5- (4- Met hyl ﬂéperﬂzbamﬁoﬁhdp%tw'l% Qfl-g&fl El is hydrogen, E2

[4-(3-chl oro-4-fluorg-phenyl am ng) - pyrid

pyrimi di n- 6-yl ] - ahf géluorine, an 97#88@@%Pr1ne

PCT/ US97/ 05778 -175- 50

4- [4 (3 Chl o 4 I nyl.a

pyri i di n- 6- é‘?car a%%@g Bﬁg %S:E @élgg%n 59 wherein tl'% %lduozi:uie 1s
2- (4- net hyl - plperh2¢ht§dyay they# posdtion and the chlorine is
4-[4-(3-Chl oro-4-{é&Qt€aPhenyhanin t f the phenyl ring.
pyrido[ 3, 4-d] pyri m di n-6-yl car barm%lb]s-lbt}tOHS oen0| ce f eny: ring acid
2- (i mdazol -1-yl)-ethyl ester; : Pent - 2- enedi oi ¢ acid
{[ 4- (3-chl&xo- A compound of Claim 30 wherein El is hydrogen,

| uor o- phenyl am ng2 - pyr g 49 ? ded] | md_dis I : am de}

[ (3-norpholin-4-yl - progy% Lan Q%d E & Gfldrine. Pent - 2-enedi oi ¢ aci d
{[4-(3-chloro-4- 60 .

tjor 0- phenydzum ) cpupodafi3os- Clpim Bi1diwhei-ad the fluorine i@ de}

[

(3- diethylamli#éggga| tagbgeh sition and the chlorine is

1-
f
5-
1
f
5-
4-[14-(3-Chloro-4

uor o-
located at he 3 p081tlon of the phenyl ring.

63. . The compounds :
N-[4-(3- Bromo-phenylamlno) pyr1d0[4 3-4d]-
pyrimidin-7-yl] -N- (3-morpholin-4-yl-propyl) -

_ acrylamide; _
5 N- [4- (3-Bromo-phenylamino) -pyrido[3,4-d] -
pyrimidin-6-yl] -N- (3-morpholin-4-yl-propyl) -
acrylamide;

N- [4- [ (3-Bromophenyl) amino] quinazolin-7-
y1] -N- [3-morpholinopropyl] acrylamide;
10 N- [4- (3-Bromo-phenylamino} -6~ (3-morpholin-4-
yl-propylamiﬁo)—quinazolin-?-yl]-acrylamide;
N- [4- [ (3-Bromophenyl)amino] -7- [3-{4-
morpholino)propoxyl quinazolin-6-yl]lacrylamide;
N-[4-[(3-Methylphenyl)amino] -7-[3-(4-
15 morpholino) propoxyl quinazolin-6-yl}acrylamide;

Iy



pyrido[3,4-d]pyrinidin-6-y|carbanDyI]-but-S-enoic acid

2- mor-phol i neAy o4fzaishy! ester; 65 Pent - 2- enedi OigermsornsT7s
acid. 1-([4-(3-chloro-4- ,

f 1 uor o- phenyl am no) - pyr|d0[3 4-d] pyrimdin-6-yl]- ' am de}

5-{[ 3- 4- net hyl - pi perazi n-1-yl)-propyl]- -173- am de};

(3-Chl oro-4-fl uoro-phenyl)-{6-[2-(3- 70 _
di met hyl am no- pr opoxy) - eﬂhé&eidBFubyhylphdnyi)amlno] -7- [3 (4,N-

3 LRI S Mg S0 pigppaaioe)propesy utnazodinec-

(4- met hyl - pi per azi ¥4l §cy¥bamy & noj -
et henesul fonyl } - pyri d0[3N4{d]-WXBLMn6 re¥Hyl) affino] - 7- [3- 4l Nenethyl -

3-[4-(1; Phenyl - et hy no ui pna acrylic
acid 2- rphplln 4- £a§1 h§ gaz1no9propoxagf¥ﬁlnazolln -;Hf) r%limlg
But - 2- enedi oi ¢ aci d (4-iN+ dazdl3:Byomophen)yl)atinoc) -7- [3-a de-

54[2 1- ?Qegﬁleme/f hyl ﬂ{%ﬁ%&ﬁ ii g%ﬁbkg]@#i{g&zolm 6-yl]acAM dfide;

yl car barmoyl | - but - 3 en0|cNa o [43aPreRpPRenYd-) aminol -7- [4- (N dhy| ester;

WD 97/ 38983 d:.methyl amlno)butoxy] quinazollaldSP) doh/famide ;

pllggr aﬁ%gjl yl)-ethyl]- al?lri'ggf [i3{Fedl 9 g‘ﬁ 95 amlgo% q(ulnazor%'n 6-yl]-

t hyl am no) - qui nazol ¥ni{B-woiphaidisppropyl] acrylamide;

L4~ (1 - phenyl - 6t iyl arm oy g i oL orp Bfisiylamino) -pyridils 4-a)
7- Di et hyl ami no- 4, 49¥F¥%hg+8 ﬁeﬁhb Aé,éN’N -dimethylamjno)ethyl)

[ 4- (1- phenyl - ethylammnp;aqﬂdeazolln 6-yl]- am de;

7-1md | -1-yl - hept VRO d _
phenyl%gfhylan1no) quma@oﬁn%gb F%ém%k&en@ﬁ)amlno]qulnazolln -6-yll
6- Di net hyl ami no- hexE 24y hdt éNaHrélmtbrlammo)propoxy -4-oxobut-2-

phenyl - et hyl am no) -gphmdde! t#is- ¥klifalb#®acetate; and But - 2- enedi oi c
S;L?dg?é(i:gigg?{ﬁ?g?%lggipf%;&gagr?ﬂsphenyl)amino]quinazolin-s-yl]-
(3-dinethylanino-pr@p9+}3ahﬂdg;dimethylamino)propylamino-4—oxobut-2—

35 enamide.

64. The compounds:

N- [4 - (3-Bromo-phenylamino) ~7- (3-morpholin-4-
yl—propoxy)-pyrido[3,2-d]pyrimidin—6-yl]-acryl
amide;

5 But-2-enedioic acid [4-(3-chloro-4-fluoro-
phenylamino) -quinazolin-6-yl] -amide
(3-dimethylamino-propyl) -amide;

But-2-enediocic acid [4-(3-chloro-4-fluoro-

. phenylamino) -pyrido[3,4-d]lpyrimidin-6-yl] -amide
10 - . (3-dimethylamino-propyl) -amide;

But-2-enedioic acid [4-(3-chloro-4-fluoro-
phenylamino)-pyridd[B,4—d]pyrimidin46-y1]—amide
(3-imidazol-1-yl-propyl)-amide;
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But - 2- enedi oi ¢ aci d [ 4-(3-brono-phenyl am no) -

pyrido[ 3,4-d rimdin-6-yl]-amde (3-imdazol -

1-yl-pr opVﬂ-J]gﬁ?Qe; ' 4, 4-Di f| uor o- 8- nor phBCKXAISIINSTOCt - 2-
105 enoi ¢ acid [4-(3-brono-phenyl am no) - pyri do[ 3, 4-d]

pyri m di n-6-yl]-am de;

8- Di nethylanino-4,4-dif|uoro-oct-2-enoic'%%?ﬂ

[ 4- (3-Dbrono-phenyl am np) ; | 4-d hhdin-6- 5 o yl]-am de;
110 il ok ‘Eg%%‘g%%%%}“%h%%- 0 (e ATy e

aci d1f54- ( 3- br ono-gsehy | aeddof4 pY? - eblere-41 fluoro-phenylamino) -
pyr'”?dln'6'y|]'EB?fEHQ[3,4-d]%yrimidin-5-y1]-amide; .
4,4-D'f|uoro-7-nDrphoI%n-4- | - 8t:2-e20|c ) aci d |, .
[4-(3-bronn-pheny|aMr1)QiﬂgFBEf mAngr4, 45difluoro-ogn~2remaics aqid ani de;
6- Di net hyl am no- hbx- @3 yeltl cracd df ldofd-phemylamino) -pyrido[3,4-d]

phenyl am no) - pyri Ad-d]l pyrim din=8-yl ] -am de;

6- Mor phol i n- 4-yl - A -%%%i% gg?dé'ﬁaf3- . o _

br on8Ophenyl ani no) - pyr7 déimeghyl aniner-di A-diflporprhept-2- am de;

V€;37/38983 enoic acid [4- (3-chloro-4-fluoroPpher9d aniinhid

. 7- DLpet hyl am,no-hept - 2-ynoi ¢ acid [4-(3-
bronD-phenyIamluﬂzfﬁQ?B%{%FafﬁYﬁ¥W?ﬁ$8Fﬁ? : ng&ﬁe;. ani de;
7- Mor phol i n- 4-yl - hept -2,4+@i £lvoird-4mp8phd23in-4~-yl-hept-2-
br ono- phenyl am nQ),; [ , fa Y RV EWAKLILN20 ST : am de;
5-EXnethylanino-g%ﬁ?gé-ﬁi%?cﬁ%c¥g,F2- g@ 2 fihbr? phenylamino)
br om@3phenyl ani n@¥HA? B 8 Al BYpiPiAts-§-¥1lyrpmide; ani de; 130
5- Mor phol i n- 4-yl - pent -@-pivmethptadihé~héx-2-ynoic acid (4-(3-

f oo pheny! A "l s ApLey Ao db Pyt bR fol byrido 3,4 2T 9

5-1m dazol - 1-yl - pent- nor'c acl i

br omo- pheny! ani naypimidbp 36 4yl] pgmidedi n-6-yl]- 135 am de;

5- (4- Met hyl - pi per azi n-d-mbrpREDMin24 ¥ P2l egChdynoic acid [4-(3- o
[4- (FPbromo- phenyl,a 00) § P¥{ 880 3pfie Al uhi ibY -1 do (3, 4-a) yl1-am de;

pyrimidin-6-yl] -amide;

7-Dimethylamino-hept-2-ynoic acid [4-(3-
chloro-4-£fluoro-phenylamino)} -pyrido (3, 4-d]
pyrimidin-6-yl] -amide; .

35 7-Morpholin-4-yl-hept-2-ynoic acid [4-(3-
chloro-4-fluoro-phenylamino} -pyrido ({3, 4-d)
pyrimidin-6-yl] -~amide; :

S-Dimethylamino-pent-2-ynecic acid {4-(3-
chloro-4-fluoro-phenylamino) -pyrido (3,4-d]
40 pyrimidin-6-yl] -amide;
5-Morpholin-4-yl-pent-2-ynoic acid [4-(3-
chloro-4-£fluoro-~phenylamino) -pyrido(3,4-d]
pyrimidin-6-yl] -amide;
5—Imidaiol-l-yl-pent-z-ynoic acid [4-(3-
45 chloro-4-fluoro-phenylamino) -pyrido[3,4-d}
| pyrimidin-6-yl] -amide;
S- (4-Methyl-piperazin-1-yl-pent-2-ynoic acid
[4- (3-chloro-4-fluoro-phenylamino) -pyrido{3,4-d]

- pyrimidin-6-yl]-amide;

|, D



4- [4- (3-Brono-phenylam no) -pyrido [3,4-d] 140

pyrim di n- 6y gidgeg oyl ] - but - 3-enoi c aci d PCT/US97/05778
2- (4-nmet hyl - pi perazin-1-yl)-ethyl ester;

4-[ 4- ( 3- Brono- phenyl am no) - pyri do[ 3, 4-d]

pyri m di n-6-yl carbanoyl ] -but-3-enoic acid -175-

2-im dazol -1-yl -ethyl ester; 145 Pent - 2- enedi oi ¢ aci d
1-{[ 4- (s br ono- 4- [4- (3-Chloro-4-fluoro-phenylamino) -

phenyl am no) - pyri do VT4l ;;}_. i agr_]]gﬁ} bamovl} -b
5-[ (3-norpholin-4- §r§a€][P ¢ Ia]gﬂ i dn ar moyp] ent l:“:-ene ?%)Fc aci d
1- {[ 4- ( 3- br ono- ac:. -(4 methyl piperazin-1-yl) -ethyl ester;

phenylanino)-pyrido[3,4 d}- [y (B-tiHkdroH 4 - Ehasied - gliénylamino) -
5: % Ef’z gl_ gﬁ 2%?? hgg&g&%ﬁﬁg@g%—%égiﬂiﬁin—6-y1carbamoy1] -but-3-enoic
yri m dm- 6- yl car baaoid] 2bUtinddarasilc- oy k) ~ethyl ester;

4
p
2-mor phol i n-4-yl -ethyl eglgli-2-enedioic acid 1- PRl (3-EREgEGLE-aci d
1-{[4-(3-brono- 155

phe

[
nyl ami no) - pyri doFéu@rﬂ’]‘F%ﬁ%%m@)yﬂ}m'ﬁl‘aE} 4-d]pyrimidin-6-yl] -
5-{[ 3- (4- et hyl - pi pamader}- 5\ (3-icaphdl s geyl -propyl) -amidé) P7/ 38983

(5 Bromo. phenyl ) - (6- [ 2- (BeBEFATRISHGEs 2cid 1-{la- (33dRIoro-4-

pr opoxy§o et henesul féhyb]r‘qypha!n{l@mltﬂ)pwmwﬁﬁ 4-d]lpyrimidina6yyll ani ne;
160 Spr{e('ﬁdéré&ni]?arﬁﬂn&“pf@éﬂi amide] ;

pi perazin-1-yl)- butyI am no] et henesul f
pyri do[ 3, 4-d] pyri mi di n- 4%y15% a&i ré"sl O7¥! #iuoro- -phenylamino) -

( 3- Br ono- phenyl ) - [ 6pg/aridiar (3h @ -d}-piyimipdin -6 -ylcarbamoyl] -but -3-enoic
1-ene-1-sul fonyl ) - pyL.igol. 4z am ne;
But - 2- enedi oi ¢ aci d}é ﬂ'ﬁo (T:'ﬁiz? 4{;;"4101?_[ sthy1 dbter;

pheny| &% no) - qUInazolln Fepy-2panpdioic acid 1- {[4-(3-chloro-4- :
( 3- di net hyl am no- prgp.ub)marph&xylamlno) -pyrido (3,4 Edl pPrimidint6-nil d

[4-(3-chloro-4-fl uor o~ d17}0 y{l[ ropyw %@szﬁ“fa{ﬂ Brgpyﬁ am de

(3-imdazol -
4, 4-Di f| uor o- 8- nor phoiide}4- yi - oct - 2- enoi ¢ aci d

[ 4- (3- chl or o- 4- 1 uor o- Pherylcalidid =4 - £luoxo-pheny I (62041 36yl ] - ari de;
ani no | uor o- oct

175 |
[4- (3-cPPoro-4-fl uo@&"’ﬁ#&ﬁé‘l%%}g‘?ﬂ?mﬁ?ﬁh@esuffonyif pyr:.do

[3,4-d]lpyrimidin-4-yl}-amine;
(3-Chloro-4-fluoro-phenyl) - (6-{2-[4-
(4-methyl-piperazin-1-yl) -butylamino] -
_ ethenesulfonyl}-pyrido([3,4-d]lpyrimidin-4-yl) -
75 amine;
- [4- (1-Phenyl-ethylamino) -quinazolin-6-
ylcarbamoyl] -acrylic acid 2-morpholin-4-yl-ethyl
“ester;
But-2-enedicic acid (4-imidazol-1-yl-butyl)-
80 amide [4-(1-pheny1-ethylamino);quinazolin-G-yl]-
a amide;
4-[4-(1-Phenyl-ethylamino) -quinazolin-6-
- ylcarbamoyl] -but-3-enoic acid 3-diethylamino-
propyl ester; '

_—
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yl]-am de; | 7- D met hyl am no- 4, 4-di f| uor o- hept - 2-enoi ¢
acid [4-(3-chloro-4-fluoro-phenyl am no)- 180

qui nazol i RO879P83 ani de; ' PCT/US97/05778
4, 4-Di fl uoro-7-norpholin-4-yl-hept-2-enoic acid
[4 (3-chl oro-4-fluoro-phenyl am no) - quinazolin-6—y|]-anide;

6- Di net hyl am no- hex-2-ynoic acid [4-(3- ~fighp -

chl ogg- 4-f| uor o- phenyl - yE1 am de;
6- Nb?gholln 4-yl - hex- -yﬂgﬁ% aC|%?%§L §C§a E {12~ (4-methyl-

chl or 0- 4- f | uor o- pHAGKaFAO) Y} TREDBYLh-amjde} 1-{[4- (1-phenydmi de; 190
7-Di ”Ethy|an1rK*|EH¥Iéh$ﬁBNiq&ihéb$ﬂ1ﬁ36-yl]-amlde}

chl or o- 4-f | uor o- phenyl ui naz e;
VO 97/ 38983 R L

-179- acid [4- (aherl + ety Yaminp) -Guynazelani-¢-f13¢3-
chl ogg- 4-fl uoro- Aam no) - qui nazolin-6-yl]- 195 am de;
5-Di %ethylan1no %@ﬁ?¥%ﬁyn0|c acid [4-(3- '

chl or o- 4- f | uor o- pheny| HRIRGEhA FRIRP 4. $-¢i fluoro-hept -2-engitde;

5- Mor phol i n-4-y| s - &ymmxawﬂ-éﬂwﬁamzﬁa) -quinazolin-6- yl]-
chl oro-4-fl uoro- pherIan1no) qui nazolin-6-yl]- am de;

5-1 m dazol - 1-yl - -yn0|c acid [4-(3-

chl or o- 4- f | uor o- phenylZrimiclazpik 17yl +nept y2+ynoic acid [4 (ari de; 205
5- (4glkt hyl - plpeﬁgg 1- Reii % Y

[4-(3-chloro-4-f uo#?éﬂﬁgﬁyaunno d %9%§3§§$%9 ~6-yl] -amide; 6-yl]-am de;
Pent - 2-enedi oi ¢ aci d Wﬁ%P‘ hex-2-ynoic acid [4-(1-

4-f | uor o- phenylamhaﬁymyeﬁhymﬁmﬂné}ydﬁxﬁﬁ&dhinQQOyll-amlde, _ _
L3 voronal oY1 A SRR seiq for romsmecpRBRULRREESI) ot
5-[ ( 3- di et hyl am PyXEAsha 4-dHimegimidin-6-yl] -amide -

4- [ 4063- Chl or 0- 4-(ll-damd Ak 38 [PPropyl) -amide ;

But-2-enedioic acid [4- (3 ~-bromo-phenylamino) -
pyrido(3,4-dlpyrimidin-6-yl] - -amide (3- 1m1dazol-
1-yl-propyl) -amide;

_ 4,4-Difluoro-8-morpholin-4-yl-oct-2-
105 enoic acid ([4-(3-bromo-phenylamino)-pyrido([3,4-4]
pyrimidin-6-yl] -amide;
8—Dimethy1amino-4,4-difluoro-oct-2-enoic acid
[4—(3-bromo-phenylamino)-pyfido[3,4-d]pyrimidin-6-
yl] -amide; _ |
110 7-Dimethylamino- 4'4 difluoro-hept-2-enoic
' acid [4-(3-bromo-phenylamino)-pyrido[3, 4- d]
pyrimidin-6-yl] -amide;
4,4-Difluoro-7-morpholin-4-yl-hept-2-enoic
acid [4- (3-bromo-phenylamino}-pyrido(3,4-d)
- 115 pyrimidin-6-yl] -amide;

6-Dimethylamino-hex-2-ynoic acid [4- (3-bromo-
phenylamino) -pyrido(3,4-d}pyrimidin-6-yl] -amide;

6-Morpholin-~4-yl-hex-2-ynoic acid [4-(3-
bromo-phenylamino) -pyrido(3,4-dlpyrimidin-6-y1] -

120 amide;

-
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215 qui nazol i n-6-yl car banmoyl ] - but - 3-enoi c acid

2- nmor phol | wéroplsssdshyl ester; Pent - 2- enedi elcrnso1/05778
1-{[ 4- (3-chl oro- 4-f | uor o- phenyl am no) - qui nazol i n-6-yl ] - am de}
5-{[3-(4-net hyl - pi perazin-1-yl)-propyl]-amde}; 220 '

(3-Chl oro-4-fluoro-phenyl)-{6-[2-(3- -177-

di met hyl am no- propoxy) - et henesul f onyl ] - qui nazol i n-

4-yl}-am ne; 7- mmethy@amp@rbemtﬂzuo'mlﬁn@rgnd) a6 (@ [ 4- (4-

met hyl - pi per azi n- 1—B%ém@QﬁHéﬁ?lQﬁino?2§yr1do[3 4-dlpyrimidin-6-yl] -

et henesul fonyl ) -qui nazgl i'n-4-yl)-am ne; But - 2- enedi-oi c
acid [4-(3-brono-p &fri no) - qU|nazoI|n 6-yl]-am de

( 3-di et hyl am no- propyl )7- Morpholin44-yaﬁhépt -2-ynoic acidD [9A (38983
PCT/ U 05778

But - 2- edioicamﬂCPTQT?EE%?%K%?%ﬁgﬁ§r5¥FI §0d1pyf¥m}dln'6 yl-
qui nazol i n-6-yl ] - anamied¢ 8- i mi dazol - 1-yl - propyl) . ani de;
[44(5”L|U0r0 ﬁ ”D{ph0|'n54D¥beQH 13msa ent-2- -ynoic adia(i4 (3-

r ono- phenyl ani no) - qui na
8- Di net hyl-am no- 4, Abﬁ?w%ughgngiﬁméng 5 9F&3 4- d]pyrlmfgln-e yﬁﬁ
[4-(3-bronn-pheny|aamﬂ@é qU|nazoI|n 6-yl]-am de;

7-Di | am no- 4, 4- difI nQHC [
[4 (3-Brono- phenyl am no) - qui n ﬁB? 2 31 pent -2-ynoic éﬁidﬂh} %

4, 4-Di f1 uor o- 7- nor greoPRA= gh?ﬂYhé@%nQ)eﬁﬂFéd°[3 4-d] pyrimigip-6- Yl]‘
[4 (3- bromo- phenyl aggh\@a ; qui nazol i n-6-yl | - am de;

6- Di met hyl am no- hex- 2- yng g agaz°g4l£yl'péna§%ﬂMﬁ&%ﬁ|ac99y$peeylanln0)

-qui nazolin-6-yl] -am de; hex- 2-ynoi ¢
acid [4 (3- bromo- phenvlpmenyuamwnuxkd@|ﬁaﬁapmrmm%ﬂqn1ﬁnxk§

| am no- hepiz2gynoi ¢ acid [4-(3-
bronD enyl anmi no) - qU|nazoI|n

7- Nbrpholln 4-yl - hept - 2- ynodfcM §E%U£r?1€§rﬁﬁa? 1-y1) -Penf-Gry iy A% no)
- qui nazol i n- 6-yl | - apd d¢3 -bromo-phenylamino)5-ppmielcdl ,avdipypeEmi-dinM€ot ¢
acid [4-(3- Yl]_amgaggn-phenylanino)-quinazolin-6-y|]-anide;
'_ 4-{4- (3-Bromo-phenylamino) -pyrido(3,4-d]
140 pyrimidin-6-ylcarbamoyl] -but-3-enoic acid
2-(4-methyl-piperazin-1-yl)-ethyl ester;
4-[4-(3-Bromo- phenylémino) -pyrido{3,4-d]
pyrimidin-6-ylcarbamoyl] -but-3-enocic acid |
2-imidazol-1-yl-ethyl ester; : _
145 Pent-2-enedicic acid 1-{[4-(3-bromo-
phenylaﬁino)—pyrido[3,4-d]pyrimidin—6;y1]-amide}
5- [ {3-morpholin-4-yl-propyl)-amide];
Pent-2-enedicic acid'l-{[4-(3-bromo-
phenylamino) -pyrido[3,4-d)pyrimidin-6-yl] -amide}
150 5- [ (3-diethylamino-propyl) ~amide] ;
' ' 4-[4- (3-Bromo-phenylamino) -pyrido(3,4-dl]
pyrimidin-6-ylcarbamoyl] -but-3-enocic acid
- 2-morpholin-4-yl-ethyl ester;
- | Pent-2-enedioic acid 1-{[4-(3-bromo-
155 phenylamino) -pyrido[3,4-d)pyrimidin-6-yl] -amide}
5-{[3- (4-methyl-piperazin-1-yl)-propyl}-amide};

* [ L M S *



5- Mor phol i n-4-yl -pent-2-ynoic acid [4-(3-

br ono- phenyl am no) - qui nazol i n-6-yl ] -am de; 255

5- 1 mi daz O 97/3898%ent - 2-ynoi c aci d [ 4-(3- PCT/US97/05778
br ono- phenyl am no) - qui nazol i n-6-yl ] - am de,

5- (4- Met hyl - pi perazin-1-yl)-pent-2-ynoic gg

[ 4- (3- bronp- phenyl am no) - qui nazol i n- 6- yT m de;

4-[ 4- ( 3- Brono- phenyl a oyl |
-but-3-enoic acid 2- ?h g% ﬁ? ?ﬁﬁ%ffi QS %ép (3 %ﬁ%ﬁﬁqyiéﬁﬁpe?ethyl ester;
4-[ 4- (3- Br ono- phpnypaxymethann@mdﬁpmyaJ-pyrldo[3 dlpyrlmldln-

yl car banoyl ] - but 3 3;,en0 I,d 2-im dazol -1-yl - et hyl ester;
WD 97/ 38983 4595}° afife! CT/Qé?? 05778
- 18160 265 © (3-Bpere-Phenydi 6 (643 dl4r -

phenyl am no) - qUIﬁﬂﬁékb&1ﬁ=lLbiaﬁmﬁﬁylamlno] ethenesulfonyl}-
5-[(3-norpholin-4 ¥1d8%9p¥'h1§§fTﬂld1n— _Jiru- oL ed|0|c acid

1-{[ 4- (3-brono- am no) -"dui nazo Zl] am de} 270

5- [(3- dlethylanlno pdapprpmmﬂgmqnyl)-l - morpholln -yl-pent- :
4- [ 4- (3- Brono- phenghamhngi dﬁy%iéo[B 4- d]pyrlmldln -4-yl] -

yl car banoyl ] - but-3-enoic acid nDrphoI 4-y| - et hyl ester;

Pert62- enedi oi ¢ 8Bi@ei- {[ 4- ( 3- br ono- 275
phenyl am no) - qui nazol Bxt6-2+-enettticdes dbﬂﬁ(ﬂ(¢u3 -chloro-4-£fluoro-

T PR ok g2 -amiae

pyri m di n- 6- yIcaKBad@Wﬁ thydapino-pyqpyl) -amide; 2- nDrphoI|n 4-yl - et hyl
ester; 280 ut Bllene@insd Gididcig- (3-chioraot - filydro-

B;ﬁiééig?z?g]Lsrghpgpﬁaﬁl_Ethylam'%Qlln 6-yl] ~amide (3-imidazol-

4-[ 4- (1- Phenyl - etthyllamropylpyamicies; 4- d]

pyrim din-6-yl carbamoyl |y pite 13ROl -t phaBhn-4 - yl -oct-2-enoic
3- di et hyl ani no- propyl €ster - e ed|0|c acid

5-{[ 2- (4- net hyl - acid [4- (3 Ch*ﬁﬁﬂfﬁuﬁ%PQF?Tgh%fole
1- % 4- (1- phenyl - 3u1nazolln 6-yll -amide;
et

[
X m nO) pyrl [3 Ab qﬂﬁyéq}{%ﬂtﬁrg)-yijllméﬂoro -oct-2-encic acid
(

fl uor o- 7- nor phol1 n- enol ¢
1- phenyl - ethﬁHmMinﬂhkgﬁQTﬁﬂ LuQxR- phenylamlno) SyfFﬁ?ﬁgﬁnBSyl] am de;
yl} -amide;
7-Dimethylamino- 4 4-difluoro-hept-2-encic

acid [4- (3-chloro-4-fluoro-phenylamino) -

[h

. 180 ' quinazolin-6-yl] - amlde,

' 4,4~ leluoro ~7- morpholln -4-yl-hept-2-~-enoic
acid [4-(3-chloro -4-fluoro-phenylamino) -
quinazolin-6-yl] -amide;

6-Dimethylamino-hex-2-ynoic acid ([4-(3-
185 chloro-4-fluoro-phenylamino) -quinazolin-6-y1]} -
amide;
6-Morpholin-4- yl ~-hex-2-ynoic acid [4-(3-
chloro-4-fluoro-phenylamino) -quinazolin- -6-yl] -
amide; |
190 7-Dimethylamino-hept-2-ynoic acid [4-(3-
chloro-4-fluoro-phenylamino) -quinazolin-6-yl] -

amide;

(LT



7- D met hyl am no- 4, 4-di f|.uor o- hept - 2- enoi c acid

[ 4- (1- phenywosizhydgani no) - pyri do[ 3, 4-d] pyrim di wcinuspes7oen de;
295 7-1m dazol - 1-yl - hept-2-ynoic acid [4-(1-

phenyl - et hyl am no) - pyri do[ 3, 4-d] pyri m di n-6-yl] - am de; -

(3-Chl oro-4-fl uoro-phenyl)-[6-(5-norphol i n-¥79-

yl - pent -1 - ene- 1-sul fonyl)-pyrido[ 3, 4-d] pyrimdi n- 300 4-yl]-am ne;
and WO 97/ 38p8%rpholin-4-yl-hept-2-ynoic acid [4-(3-

PCT/ US97/ 05778 loro-4- fluoro -phenylamino) -quinazolin- s-y&ﬁz' +300

6- D net hyl am no- hex: (i/nm c acid [4-(1-

phenyR38t hyl ani no) -3%&4®Io[ 3, 4- d] pyri mi di n-6-yl ] - am de
65. A conpound accordlrspmimélhyhaﬁlnbepenn -2-ynoic acid [4-X3is -D-E-F
and F is

. d err] is

1, 1-di f | uoro(  er r |SRYF T3z ?Jk“?rl’cf’ FRYL éPP} ARpazolin= RdyHherr]
-(CHerr])[err]- N-pumsdeﬂlnyl -(CHerr])[err]- plpera2|nyl
-{CHerr])[err]- plpera2|§ ﬁgilnﬁgl &LbeQEebLLh6EEYEkad [4 (3-
-(CHerr])[err]- N—pyrroI| &errL ? rirdin

-(CH @09 ) [err] - fl‘(‘éﬂ[’eﬁf fY R Pﬁﬁa?éﬂjr&n 6-yll-
- (CHerr])[err]- Natdﬂidmprphollno
-CHE=CH (Cerr] - C[err])algyi 1dazol 1-yl-pent-2-ynoic acid [4-(3-

boxy, |
KEEC5§%§] g%g::%)g{EL{LQ?b§¥d§$¥ iapéﬁgﬁaéfgrﬁry&fepprt @kyp01c acid

{4- (3-chloro-4-fluoro-phenylamino) -quinazolin-

-(CHerr])[err]- N—hexahydroazep
-(CH err])[err] NH eh}oreaHf %lm?}"?eph]em@epénpp -gpapagoditpyieryll20
-(CH[err]%[err]N(CI Shidederr] aIkyI)[err] - -1-oxo(Cerr]-Cerr])al kyl,

6-yl]l -amide; _
Pent-2-enedioic acid 1-{[4-(3-chloro-
4-fluoro- phenylamlno) qulnazolln 6-yl] ~amide}
210 5-[(3-morpholin-4-yl- propyl) -amide] ;
Pent-2-enedioic acid 1-{[4-(3- chloro-
4-f1uoro-phenylamino)-quinazolin;s-yl]-amide}
5- [ {3-diethylamino-propyl) -amide] ;
4-[4-(3—Chloro-4-fluorb-phenylamino)-
215 quinazolin-6-ylcarbamoyl] -but-3-enoic acid
2-morpholin-4-yl-ethyl ester; '
Pent-2-enedioic acid 1-{[4-(3-chloro-
4-fluoro-pheny1amino)—quinazolin-s—yl]-amide}
5-{ [3- (4-methyl-piperazin-1-yl)-propyl] -amide};
220 | (3-Chloro-4-£fluoro-phenyl) - {6- [2- (3~
dimethylamino-propoxy) -ethenesulfonyl] -quinazolin-
4-yl}-amine; :
(3-Chloro-4-fluoro-phenyl) - (6-{2- [4- (4~
" methyl-piperazin-1-yl)-butylamino} -
225 ethenesulfonyl}-quinazolin-4-yl)-amine;
. But-2-enedioic acid [4- (3-bromo-phenylamino) -
_quinazolin-s-yl]-émide (3-dimethylamino-propyl) -
amide; |

A



group of 1,1-difluoro(Cerr]-Cerr])alkyl, Cerr]-Cerr]
al kyl, - err]-Clerr])al kyl, 25
_1- ox0( CI%?PT”“&’,%H] Yal kyl,” (Jerr]-derr])al kyl oxycar bonyRCT/US97/05778
or -N-((err]-Cerr])al kyl carbanmoyl is substituted
with -OH -NHerr], or -NAB, where A and_B_ are as
defined above; or Y is “BBE-F and Fis 30
Lg;;LSQ7/05778 VO 9%&%8%8%ned101c acid [4-(3-bromo- phenylamﬁﬁgg
an®¥err] is quinazolin-6-yl]-amige . @ fimislazaddr1-@repydlat kyl ,
Cerr]-derr]al kghnide; (CH[err])[err] N-plperldlnyl
-(CH err])[err]-piper 2|n
-(CH err])[err]-pi per &zi né 1EMera -8 @armheldmsAMtnagh 12 -srpic
-(CH err])[err] - dlepyr riaki(@ybromcCiemyhemeind)-opurirdizollin-6 -y1] -
-(CH err])[err]- %b dazoyl (CH[err])[err]-N—nnrphoIino,
-(CHerr])[err]- ?Ebdnorphollno
-CHEH (derr]-d err] BaPijpet ylamlno 4 4-difluoro-oct-2-enocic acid

-ggﬂ{err%g%err%NH?hQBaB&dﬁ@ﬁ i iy (§u1nazolln —yﬁﬂ; mide;

- err])[err err r rr] "a

-(CH err])[err]N(C er}7]' &@&ﬁvlﬁ%wﬂ {]1}%%?@‘]& ‘%‘ﬁ] ) al kyl ,
car boxy, (C[err]aEﬁdrdP)dBkﬁk@mpﬁpﬂnnnmamlno) qulnazolln 6-yl] -
N—(C[err]-C[err]% Alikyl.carbamoyl, and each Clerr]-Cerr] alKkyl

group of 1,1-difluoro C[err] C[errL)aIkyI Clerr]-Cerr] 50

al 0 -CH=CH ([ err] MOX -morpholin-4-yl- ept-2-enocic
-1-oxo((err] - aeih) a:hkxta w@w#dhﬁﬂddﬂﬁ)hﬂﬁmmwﬂyll-

or -N-(Cerr]- C[grrh;alkylcarbannyl I's substituted .

wth -OH, -NH[errT o -NAB; where A and B are as

defi ned above. 6- DlmGGhXAammﬂﬂnhﬁ$1§nanQQu}QNﬁ(I%ﬂ&ﬁﬂh¥QWQwe|n
X is -D-E-F and phksylhfihb) -quinazolin-6-yl}-amide;
245 6 -Morpholin-4-yl-hex-2-ynoic acid [4-(3-

bromo-phenylamino)-quinazolinQS-yll-amide;
' 7-Dimethylamino-hept-2-ynoic acid [4-(3-
bromo-phenylamino) -quinazolin-6-yl] -amide;
7—Morpholin-4-yl-hept-z-ynoic acid [4-(3-
250 . bromo—phenylamino)-quinazolinjs—yll—amide;
5-Dimethylamino-pent-2-ynoic acid {4-(3-
bromo-phenylamino) -quinazolin-6-yl] ~amide;
5-Morpholin-4-yl-pent-2-ynoic acid [4-(3-
- bromo-phenylamino)-quinazolin-6-yl] -amide;
255 5-Imidazol-1-yl-pent-2-ynoic acid [4-(3-
. ' bromo-phenylamino) -quinazolin-6-yl]} -amide;
5- (4-Methyl-piperazin-1-yl) -pent-2-ynoic ac1d
[4- (3-bromo-phenylamino) ~-quinazolin-6-yl} -amide;
4-[4- (3-Bromo-phenylamino) ~-quinazolin-6-
260 ylcarbamoyl] -but-3-enocic acid 2-(4-methyl-
piperazin-i—yl)—ethyl ester; _
4-[4- (3-Bromo-phenylamino) -quinazolin-6-
ylcarbamoyl] -but-3-enoic acid 2-imidazol-1l-yl-
ethyl ester; "

* [ L M S *



0 and Rlerr] is

, 1-di fl uor s hmssogs Clerr])al kyl, Cerr]-(err]alkyl, PCT/USY7/05778
(CH[err])[err]-N—piperidinyl, -(CH err])[err]-piperazinyl,
-(CH err])[err]-piperazinyl[Nerr]-(Cerr]-Clerr])al kyl],
-(CHerr])[err]-Npyrrolidyl, -(CHerr])[ernBipyridinyl, 15
- (

Nl

(CHerr])[err]-Nimdazoyl, -(CHerr])[err]- N-m)rphollno
CH e26%)[err] - N-th|onDPph@angpedlolc acid 1-{[4- (3-bromo-

-CH=CH ((err] - erphba &ha.no) qulnazolln 6- yl] amlde}
(CHerr])[err]- N—hexahy roaze 3 983
PCT/ US97/ 05778 3-morp 01in- 4-yl- pr0pyl) am e 184

-(CHerr])[err]NH err], - ebierrEnleaidinHEd et r]- {41 (3- b&&wé
-(CHerr])[err] N C[ }-'?&%E‘r )al Bi[lgx)a%’qlljn-%xg'(lq q“qﬂcg}er r])al kyI

carboxy, (Cerr]- C[
N-.(C] e27¢-Cerr])al ﬁyl[dérﬂa#ﬁwlam@%mmﬂdrﬁmqﬁém] al kyl

group of 1,1-difluoro(( gLrk- %QE&H@JMenﬂﬂfﬂo)qcﬁiirﬂazolln 6~

| kyl CH=CH-
?1 )c/)xo(C[err] E:[ngre;i’%'ﬁ%e”] ¥>P]t ér&fﬂljcquj)a,mwln 4-yl-

or hN—(C[ err] - errékhklylesaelranoyl is substituted

ith -OH -NH : - _wh ; K (3 _
\élmefi ned above;[ e(r):] o %ﬁ‘_" %%&%dﬁ‘?@.’l‘g}%@ g"n?iisﬁé i.(s3 oTmerr]
and R[27%] is phenylamino) -quingazpldin1qrorld(guidg ) Gef 13) Byl

derr]-Cerr]alkyl, pethyl- F:.peraz:.n 1-yl) ~-prSdyairJanri€ ) ; N- pi peri di nyl ,
-(CHerr])[err]-pi pera2|

(CH err])[err]-piperazi ngy[[ﬁrérlr Fhegyd-athylaning) m;d%b‘s 4-d)
-(CHerr])[err]-N ppyramldly.h 6 (Cicfaanbalmdydrir-jaqay 3 dd @‘*%d

-(CHerr])[err]-Ni E\_ L)lln(_g:l@qr rdt)k{ﬁr rés-tlg-;mr phol i no,
(CH[err%:%[err] N-t hi onoi_ phol i no,
CH= Q err] C[err])al@VF'z -enedioic acid (4-imidazol-1-yl-

"~ butyl) -amide [4- (1-phenyl-ethylamino) -
pyrido[3,4-dlpyrimidin-6-yl]-amide;
4-{4-(1-Phenyl-ethylamino) -pyrido[3,4-d]
pyrimidin-é-ylcarbamoyl] -but-3-enoic acid

285 | 3-diethylamino-propyl ester;

Pent-2-enedioic acid s5-{[2-(4-methyl-
piperazin-1-yl) -ethyl]-amide} 1-{[4- (1-phenyl-
‘ethylamino) -pyrido[3,4-d)pyrimidin-6-yl] ~amide};

4,4-Difluoro-7-morpholin-4-yl-hept-2-enoic

290 acid [4-({(l1-phenyl-ethylamino)-pyridol[3,4- d].
pyrlmldln -6-yl] -amide;

7-Dimethylamino-4,4-difluoro-hept-2-enocic
acid [4-{1-phenyl-ethylamino)-pyrido(3,4-d]
pyrimidin-6-yl] -amide;

295 _ 7-Imidazol-1-yl-hept-2-ynoic acid [4 (1-
phenyl-ethylamino) -pyrido[3,4-d]lpyrimidin-6-yl]-
amide;

7 (3-Chloro-4-fluoro-phenyl) - [6- (5-moxrpholin-4-
yl-pent-l-ene-l1-sulfonyl)-pyrido(3,4-d]pyrimidin-

300 4-yl]-amine; and

= ¢ L M S %



-(CH err])[err]-N hexahydroazepi ne, 45

CH CH NH | k
(OLer) Myt & L1 (Gerrh) fer N Gertl OLer] ol ey,
carboxy, (Ce d err])al kyl oxycar bonyl,

rr]

N-(Cerr]-(err])al kyl carbanmoyl, and eactlﬂsg_err] Cerr] alkyl
group of I,1-difluoro((err]- C[err])alky Cerr]-Cerr] 50

al CH=CH err -2 -
-1l§/o(§<%(0[err] g:[qerr]%al fn&%%lﬁ%?ﬂrlroc[h rxr ° K auccle;ir [(;lny(ll

or -N-(C err] - C BhenyarRFhyaARdRs) |-P|Y§=é15; cimidin s-v11-
with -CH -NH erghigar - NAB, Wnere A and Bare as

defi ned above. - WD 97/ 38983

PCT/ US97/ 05778 -185-

67. A conpéSsnd Accomgiongdt aceloa:idm@ uméﬂaim 1 wherein Xis -DE-F
and F is 10 and R err] is
11d|fluoro(C[errf' C[errs]faﬁm C[err] d err]al kyl, :

- (CHerr])[err]- N-plperldlnyl - (CHerr])[err]- plperazmyl

(CHerr])[err]-pipera ?I[N[err] (d e %rr])al kyl ],
-(CI—|[grr])[err]-l\|—pyrr§I;Tdyl (CH[err])[er%-pyridinyl, 15
-(CHerr])[err]-Nime I-c elur])-[(EqOﬁT-;N-nDrpholi no,
-(CH err])[err]-Nthionodpholino,

-CH=CH- (C[err]-Cerr])al Byl,

-(CH err])[err]-N hexahydroazepi ne,

N CH NH | kyl 20
(crb8rr]) or ] NEBRCRY] 185 alkyl ) [orr]) (9§£L](qc[e?§i]qaerry]§a|ky|

carboxy, (Cerr]-Cerd] )lalda.yfllwopodﬂ;mqg)alkyl Cy-Cgalkyl,

N- | kyl o |
gr f)que(rn[] 1,C[1?(rjir$‘l)3or)(;( ]r‘T‘QC[ erlml ‘iﬁrl C[e-re(:drH erﬂ:]pélalﬁnyl

al kyl, -CH=CH ([ er r] ~¢F8e hreief llawy Ng-(Cy- Tkyll,. 1- 0X0
(derr]-derr])al kyl, ;J—h@b@lnﬂ@mdgm,owmj)gﬁﬁyrldxnyl,
or -J}E(C[err] C[err])al(g?gar Rlari?&i'ddz%ﬁUbSt('é}f't)ed-N—morphohno,

—(CHz)n-N—thlomorphollno,

-CH=CH- (C;-Cg)alkyl,
—(CHZ)n-N-hexahydroazepine,

- (CHy ) ,NHy , — (CHy ) ;NH(C4 -Cg alkyl},

20 Z(CH,),N(C;-Cg alkyl)y, -1-oxo(Cy-Cg)alkyl,
carboxy, (Cl-CG)alkyloxycarbonyl,
N-(C,-Cg)alkylcarbamoyl, and each C;-Cg alkyl
group of 1,1-difluoro{Cy-Cglalkyl, Cq1-Cg

. alkyl, -CH=CH—(C1-C6)a1ky1, ,
25 -l-oxo(Cy-Cglalkyl, (Cq-Cg)alkyloxycarbonyl,
 or -N-(C;-Cg)alkylcarbamoyl is substituted
with -OH, -NH,, or -NAB, where A and B are as
defined above; or
Y is -D-E-F and F is

P FT
. | -C= i -C=C-R” or -C=C= i

Hllllll I lllﬂ I



with -OH -NH2, or -NAB, where A and B are as : : defi ned

above; or 138983 Yis -D-E-F and F is 30 CI{W

and Rlerr] wosn 1,1-difluoro((Cerr]- C[err] y'bs’ﬂ8
Cerr]- C[err]alkyl ' (CH[err])[err] N- pi peri di nyl,
-(CHerr])[err]-pi perazmyl

(CH err])[err]-piperazi g/I[N[err] (derr]- C[err])alkyl] ' WO
97/ 38983 and R PCT/ US97/ 05778

-186- 40 Eﬁ! e rr |
-(CHerr])[err}l-pyridi ny:l' 1- di SEE]&& =t })a )1 1_%?&]3)1['(& ] - N-i m dazoyl
-(CH err])[err]-Nnorphot (@%2) ,-N-piperidinyl, -( 2) n-Piperazinyl,

(eHerr])[err]-N-thi Ormr-pt'@ﬂiﬁf'o-rp:.perazznylm4 (c;-Cglalkyl],
O e e g iePYEBOLidyL. - (CHy) -pyridinyl,
-(CHerr])[err]NH err] - (X€B ¥} yNeimidaieGydr, r -{CHg i FNaliopipholino,
A CHgN K-

o N | kyl ,
(eterr)) Lo N ern ) Gl bbb toe: (S ) Gerr )

N-((err]-derr])al kyl car@ﬁﬂﬁ?f(canﬂsééé—kﬂs[ rerr]-Cerr] al kyl

group of I, 1-difluoro(C et %enx.i;)eﬁhhybrogngr‘lheq err] 50
al kyl , -CH:CH-(C[err] de

“1-oxo@Ferr]-Cerr])al ky?&]i &@2] = P8R nYE Ryr Gry BAKESAyI

or -N-(C[err]-Cferr])al kylClgbgb@h -Cg alByld put ed-oxo(C; -Cg)alkyl,
wth -OH -NHerr], or - er
defi ned above. gﬁgb %9 ?cau%gqgggg; g:@%arbodyal m 1 wherein
Xis -DEF; N-(Ey-Fg)a WéFPFbamm[ler Apd Gach\Geré&e plkyl
and R err] and Rlerr] argroﬁﬁl-[:ern.l,)LEalqu]luNrm(p:ir-lc%l)ay.lkyl 5Cq1-Cgq
(CH[elrgo])[err] N-plperaz e¥ c
-(cH e )[err]-Nerr]- p|p Syi ST Fﬁ[é |1]1 @efer CEerr])aIkyI
- -oxo(cl-cs)alky (C1-Cgla kyloxycarbonyl,
or -N-(Cl-c6_)alkylcarbamoyl is substituted
with -OH, -NH,, or -NAB, where A and B are as
defined above.

66. A compound according tp Claim 18 wherein
X is -D-E-F and F is

; Y ry
-C=<f: -C=C-R” or -C=C=i:-

'H

10 and R° is
1,1-difluoro(Cy-Cg)alkyl, C;-Cgalkyl,
- (CH,),-N-piperidinyl, -(CH,),-piperaz inyl,
-{CH,),-piperazinyl [N,-(C;-Cglalkyl],
, —{CHz)n—N-pyrroiidyl, ~(CH, ) ,-pyridinyl,
. 15 - {CH;y) ,~-N-imidazoyl, - (CHy) ,-N-morpholino,
- (CH,) ,~N-thiomorpholino,
~CH=CH- (C,-Cg)alkyl,
-{CH,) n—N-hexahydroazepine .

R Y AN O



-(CHerr])[err]-Npyrrolidyl, -(CHerr])[err]-pyridinyl,
-(CHerr])[err]-Nimdazoyl, -(CHerr])[err]-imdazoyl,
- (CH[ er r | WOA73B98%- nor phol i no, 10 -
(CHerr])[err]-N-thionorpholino,

-(CH err])[err]-N hexahydroazepi ne or substituted
Cerr]-Cerr] alkyl, wherein the substi tiufts are

A 15 d - - , -N-B, A d B

[ nldependent | y hydrogen; (%?grn %é{ﬁ%%{fclws[ ear\ﬂyl)o'r o e

-(CHeerr])[err] OH - (GH@iz1 3 e13Caaliet) gii nylroxo(Cy~Cg)alkyl, -
CH - N pi ' _ _

ECH% Z”} § % Z”} N[ er Pf[@#ﬁe%‘% TN é’r?l’ﬂ’%:‘[”é‘r’??f%f%ﬁé) al kyl] . 20

-(CH err])[err]-N-pyrr FQWT?@-T@H{ arbhameyl. NPRYr pAGH, C1-Cs alkyl

5 (7 fl;ggg g )lerr]-im dazpyduprof (CHLediflherokeN-cg) EWJF%;T jzgg%% 05778 WO

-187- PHEylp gCRsCH-(C ~Cglalkyly 5 _sRierr], -ORlerr], or

-NHRRS&rr ] ; ~-1-exol (Y P4 ) alkyl R é€11Cglalkyloxycarbonyl, -

-(CHerr])[err]-NpipegjdL - 3 ™
(G err]jforr]-N pi pgcé:%zilﬂikclzés)alkylcarbamoyl is substituted

“-(CHerr])[err]-Nerr ]W’.p‘t'lbe‘r%i N ePF] B ervhereehr 20d| Rypye as
-(CH err])[err]-N pyrraefityeéd abstvkerotr)[err]-pyridinyl,

_(CH N i dazoyl - - _i mi dazoyl ,
Em[z)e{;]rh[eu]norw{)lr]%%l%’%é% asd'keisllerr] G ety rerr]

- N- t BiBonor phol i no, - _ -(CH err])[err]-N hexahydroazepi ne
or substituted 1p5 C[err%lc[ Br] alkyl, wherein the
. Substituents are 35 TT : S Iec?ed from-COH -NH2, or -N-B, A
and B are -C=C, -céaoeln'ﬁequenck;h ydrogen, Clerr]-(err] alkyl,
- (CHerr])[err]OH, - (CHerr])[err]-Npiperidinyl, -
(CH &5 ])[err]-N-piperazi#yl, . H
-(CHerr])[err]-Ngdrgdpigerazinyl[Nerr]-((err]-Clerr])al kyl], 40
-(CH err])[err]-N-pyrrol]dyl %CH% rr%)%e H'-N- yrid '
_(CH err])[err]-i Mdaz{)y‘)ff‘gbfl‘-’ FRfEETTS at 1N$iﬁ{ié§%§¥.l' 69. A
conpound according to €lCHy |SNwhiperiadinyl, -(CHy),-piperazinyl,
-(CHz)n-piperaziny1{N4—(lecs)alkyll,
40 - (CHy) ,-N-pyrrolidyl, -(CHj),-pyridinyl,
-{CHy) ﬁ-N-imidazoyl » —{(CHy) ,~N-morpholino,
- (CH, ) ,~N-thiomorpholino,
-CH=CH- (C1-Cg)alkyl,
- (CH,) ,~-N-hexahydroazepine,
' -{CH,) ,N{C;-Cg alkyl),, -1l-oxo(C;-Cglalkyl,
carboxy, {Cq1-~Cg) aikyloxycarbonyl ,
N—(Cl-cs)alkylcarbamoyl, and each C;-Cg alkyl
group of 1,1-difluoro(C,-Cglalkyl, C;1-Cg
50 alkyl, -CH=CH-(C,-Cg)alkyl,
-1-oxo0(Cq-Cg)alkyl, (Cy-Cg) alkyloxycarbonyl,
or -N-(Cq-Cglalkylcarbamoyl is substitut'ed
with -OH, -NH,, ox =-NAB, where A and B are as

PCT/US97/05778

defined above.
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Xis -D-E-F Yis -SRerr], -ORerr], or -NHR err];

and R err] and err] are -(CHerr])[err]-Npi peridi nyl, 5

-(CH err]) [ %Q{% per azi nyl , PCT/USI7I05778
-(CHerr])[err]-Nerr]- plperazmyl[N[err] (Cerr]-Cerr])al kyl],
-(CHerr])[err]-N-pyrrolidyl, -(CHerr])[er{gspyridinyl,
-(CHerr])[err]- N-im'dazoyl -(CHerr])[err |mdazoyl

- (CHerr])[ergd-N hﬂﬁ atPording to Claim 30 wherein
(CH[err])[err? ormr i

-(CH err])[err]-N h%xhﬁydgoﬁzgpf"ﬁé &r iSubstit ut ed
Cerr]-Cerr] alkyl, V\/nereln the substituents are A | 15
sel ected from - COH, -NH[er sor -N-B, A angilB

i ndependent |y hydr ogen, ﬁ\r] C err] al kyl],
-(CHerr])[err]OH, -(CHe [eee_b.&tSpldgeucdac; WO 97/ 38983
PCT/ US97/ 05778 -188-

(CH err])[err]-N piperazi gyl ,

(CH[err])[err] N err]- plpera2|nyI[N[err]-(C[err]-C[err])aIkyI], 20
(CHerr])[err]- N-pyrrolldyl -(CHerr])[err]-Npyridyl,
-(CI—|[er1(j)[err]-in‘idado§tF5 as -(CHerr])[err]-Nimdazoyl; or
Yis -DE-F; | ya@RhAar,r Ny err
and Rlerr] and Rferr] are - [%ruro?%@rlr] 6N— |per|§ -&ralS . 1,
-(CH err])[err]-N pi perazilfifiz, n"N"pl eridin (c -p:.peraz:.ny

( %ﬁr rl i g [er rl ] N|[\fr r]- pi PaCH, |)Wluaaﬂ;f@q[u4g](@[-@r6r)pﬂa¢m|,]
err err rroli ridi -
-(CHerr])[err]-N P?/n dazoi#‘l"r ’mg[jg?{ﬁ eﬁ@i @4 ) prrldlnyl
-(CH erx§)[err] - N-nor photi(Gal; }3rN-imi azoyl - {CH;) ,~N-morpholino,
-(CH err])[err]-Nthiomorpked ')nO-N-thlomorphollno,

' -(CH err])[err]-N hexahydrgoa e suhst.i t ut ed
Cerr]-Cerr] alkyl, wher&HT 'e@u'%gﬁt)ﬁlﬁ? 's are

Al 35 -(ﬁlﬁq{-@ﬂ-ﬁmhmazeﬂ[f@:r], or -N-B, Aand B are
l?gﬁlf)endeﬁly ]hxcfﬂr og?gH[ oF r.]( &l;)ylm(c -Cg alkyl),

err])[err err |
(CH er r?&[err] N- pi per azir Cp alkyq.)z, '-1-oxo(Cy-Cg)alkyl,

carboxy, (Cl-cs)alkyloxycarbonyl,
N—(Cl—Cs)alkylcarbamoyl, and each C;-Cg alkyl
group of 1,1-dif1uorq(C1-C5)alkyl, C,-Cg
alkyl, -CH=CH-({C,-Cglalkyl,

25 ~1-o0xo0(C;-Cglalkyl, (C;-Cglalkyloxycarbonyl,
or -N—(Cl—Cs)alkylcarbamoyl is substituted
with -OH, -NH,, or -NAB, where A and B are as
defined above; or '

Y is -D-E-F and F is
30

TlTS S ?1 TS
. —C=i -C=C~-R~ or -C—C—i

and R° is _
1,1-difluoro({Cy-Cg)alkyl, C;-Cgalkyl,
~{CH, ) ,-N-piperidinyl, - (CH,) ,-Piperazinyl,
-(CHZ)n-biperazinyl[N4—(C1-C5)a1ky1],

N



(CHerr])[err]-Nerr]-pi perazi.nyl [N[err]-(CJerr]-Cerr])al.kyl], 40
- (CHerr])[err]-N-pyrrolidyl, - (CHerr])[err]-Npyridyl,
- (CH[ err] Wep138983ri dazoyl, or -(CH err])[err]-Nimdazoyl. pcrrsomesrzs 70.

A conpound according to Caim30 wherein Xis -D-E-F
Yis -SRerr], -ORerr], or -NHR err]; and Rlerr] and Rerr]
are -(CHerr])[err]-N-piperidinyl, 5 -186- .

-(CH err])[err]-Npiperazinyl,
-(CH &%) [err]-N err] - ple&s batNyPyrFetifviel eﬂﬁﬁa%epmémyrl}
-(CHerr])[err]-N-pyrrokioyl),~¥heaakoler r {ous) §-R¥morpholino,

- (CHerr])[err]-Nim dagﬁé&-uﬁ&'&%ﬁég{ugirh I m gazoyl

- (CHerr])[err]-Nnorph
(CH err])[err]-N-thionor@eCHEAOC] -Cg) alkyl,

-(CHerr])[err]-N hexahy@léga;e_%nﬁegah§agggbggy‘ﬁg

Cerr]-Cerr] alkyl, V\/nerel?l R he substi tuents are WO 97/ 38983
PCT/ U457/ 05778 CH ) yNHp, - (CHp ) y)NH{C1 -C¢ alkylljgg- A | 15
selject e(cji frlom hOd_I NH[e(cm )Tim(ci\l- &11&9!1)? arg-oxo(Cy-Cglalkyl,

i ndependently hy rogen r]-

-(CH err])[err]OH, - C&?} #’18?‘X§7F‘rb°nyl'

-(CH err])[err]-N-pi peruzmwcs)alkylcarbamoyl and each C,-Cg alkyl

-(CHerr])[err]-Ner r] aéiagf ny| ihﬁgrﬂhogg[(@r LEs %ﬂc?]l) abkyb]s 20
-(CHerr])[err]- N-pyrro err -
-(CH é’q] Y[err]-im dazo‘ﬂ- ]( p.eFS Ervdazoyl or - Y
i sd- g[ E- F] 0 R | -K-dzxo( iHllkyDR[ QC{L]-C Dalkjl}dn:lakycakbonyl
an err] n err] ar rr i
C(CHerr]y[err]- N—plpergr &}ﬂég ;Qiﬁ;léﬁgbgﬁﬁ&g Py subBtituted

-(CH err])[err]-Nerr]- ‘ﬁ%b’éra@ﬁ‘nyf%er?f (¥R r yherer &) paAkP) pre as
-(CHerr])[err] I\P_pyrraéfikyéd ab&eerr])[err]-pyridinyl,
-(CHerr])[err]-Nimdazoyl, (CH[err]-)[err]-lmdazoyI
(CHerr])[err]-Nnorpholino, 30 -
'(CH[err])[errQSh+tm|@mmpgund|m@cord1ng to Claim l wherein
-(CHerr])[err]-Nyjexahygrgagepi ne or- substituted

C[err] Cerr] al kyI where,;n th&substr&gﬁgts are

and R3 and R? are - (CHy } ,-N-piperidinyl,

5 ~-{CH,) n—N-plperazJ.nyl
—(CHz)n-Nl-piperazinyl[N4—(CI—CG)alkyl],
-{CH,},-N-pyrrolidyl, -(CH,),-pyridinyl,

. -(CHy),-N-imidazoyl, -(CHj),-imidazoyl,
—(CHz)n—N-morpholino,
10 -(CH3 ) ,-N-thiomorpholino,
- (CH, ) ,~N-hexahydroazepine or substituted
C,-Cg alkyl, wherein the substituents are
A

15 selected from -OH, -NH,, or -N-B, A and B are
independently hydrogen, C;-Cg alkyl,
-{CH;) ,OH, - (CH,) ,-N-piperidinyl,
—(CH2)n~N-piperazinyl,
-(CHz)n-Nl—piperazinyl[N4-(Cl-cs)alkyl],

20 _ ~(CH,) ,~-N-pyrrolidyl, -(CHjy),-N-pyridyl,
-(CHz)n-imidazoyl or —(CHz)n-N—imidazoyl; or

—_—
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| 35 selected from-OH -NHerr], or -NB, A and B are

I ndependent kypo byshoggen, Clerr]-Clerr] al kyl, PCT/US97/05778
-(CH err])[err] CH, (CH[err])[err] N—plperldlnyl -
(CHerr])[err]-Npiperazinyl,
-(CHerr])[err]-Nerr]-piperazinyl[Nerr]-¢€Berr]-Clerr])al kyl], 40

- (CHerr])[err]-Npyrrolidyl, - (CHerr])[err]-Npyridyl,
-(CHer]r)[err]-imdaisyr-p-&-F;(CH err])[err]-Nim dazoyl.

x is -SrR?, -OrR%, or -NHR3;
and R3 and R? are - (CHy) ,~N-piperidinyl,
25 -(CHz)n—N—plperazlnyl
-(CHz)n-Nl-plperaZLnyl[N4—(C1—C6)alky1],
- (CHy) ,-N-pyrrolidyl, -(CHy},-pyridinyl,
-{CHy) ,-N-imidazoyl, —(CHZ)A-imiaazoyl,
—1CH2)n-N-morpholino,
30 , -(CHz)neN—thiomorpholino,
- (CH,) ,-N-hexahydroazepine or substituted
C1-Cg alkyl, wherein the substituents are
35 selected from -OH, -NH;, or -E-B, A and B are
independently hydrogen, C;-Cg alkyl,
-(CHz)nOH,--(CHz)n-N-piperidinyl,
_ —(CHz)n—N—piperazinyi,
- (CHy) ,-N; -piperazinyl [Ny- (C-Cglalkyl],
40 : -(CHé)n—N—pyrroli&yl, - (CHy ) ,~N-pyridyl,
-(CHz)n-imidazoyl, or -(CHz)n-N—imidazoyl.

69. A compound according to Claim 18 wherein
X is -D-E-F; '
Y is -sr?, -0r%, or -mmR3;
and R3 and r? are - (CHy) ,-N-piperidinyl,
5 - (CH, ) ,~N-piperazinyl,
- (CH,) ,-N; -piperazinyl [Ny~ (C;-Cg)alkyl],
-{CH, ) ,-N-pyrrolidyl, -(CHj),-pyridinyl,
-{CHy) ,-N-imidazoyl, =-(CH,)},-imidazoyl,
-(CHz)n-N—morpholinb,
10 -(CHy ), -N-thiomorpholino,
—(CHZ)n—N-hexahydroazeplne or substituted
C,-Cg alkyl, wherein the substituents are
' !
15 selected from -OH, -NH,, or -N-B, A and B are
independently hydrogen, C;-Cg alkyl,
-{CHy),0H, -{(CHy},-N-piperidinyl,

A
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: —(CHz)n—N—piperaiinyl,
-(CH2)n-Nl-piperazinyI[N4-(Cl-cs)alkyll,
= {CHy ) ,-N-pyrrolidyl, -(CH,),-N-pyridyl,.
-(CHZ) -imidazoyl or -(CHZ) -N-lmldazoyl or

Y is -D-E~F;

X is -srR4, -oR4, or -NHR3; _

and R3 and rR? are -{CH,) ,-N-piperidinyl,
-{CH,) ,~N-piperazinyl,

. —{CHy},-N; -piperazinyl [Ns-(Cq-Cg)alkyll],
-{CHy) ,-N-pyrrolidyl, -(CH;),-pyridinyl,

' =(CH3)-N-imidazoyl, ~-{CHy),~imidazoyl,
-{CH;) ,-N-morpholino,
—(CHz)n—N-thiomorpholino,

-{CH;) ,~-N-hexahydroazepine or substituted

- C,1~Cg alkyl, wherein the substituents are

: A

selected from -OH, ~NH;, or -N-B, A and B are
independently hydrogen, C;-Cg alkyl,
-(CHy)},0H, -(CH,),-N-piperidinyl,

-{CHy )} ,-N-piperazinyl,

-(CHjy) —Nl-pmperaZLny1[N4 (Cl-cs)alkyll

-(CHy) ,-N-pyrrolidyl, -(CHj),-N-pyridyl,
~{CHy),-imidazoyl, or -{(CH,),-N-imidazoyl.

70. A compound according to Claim 30 wherein

X is -D-E-F

Y is -Sr?, -or%, or -mHR3;

and R3 and R? are - (CHy ) ,~N-piperidinyl,
- {CHy) ,~N-piperazinyl,
- (CHy) ,-N; -piperazinyl [Ny-{Cq-Cglalkyl],
-(CHy) ,-N-pyrrolidyl, -(CH,),-pyridinyl,
-(CHy ) ,~-N-imidazoyl, -(CHj),-imidazoyl,
- {CH; ) ,-N-morpholino,
-{CH, ) ,-N-thiomorpholino,
-(CHz)ﬁ—N—hexahydroazepihe or substituted
C1-Cg alkyl, wherein the substituents are

-_—
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15 selected from -OH, -NH,;, or -E—B, A and B are
independently hydrogen, C,-Cg alkyl,
~(CH;),0H, -{CHy),-N-piperidinyl,

- (CHy ) ,-N-piperazinyl,
-(CHz)n-Nl-piperazinyl[N4-(C1-C6)alky1],
20 - (CHy) ,-N-pyrrolidyl, -{CH,),-N-pyridyl,
) -(Cﬁz)n—imidazoyl or -(CHz)h-N;imidazoyl; or -
Y is -D-E-F;
x is -sr4, -or%, or -NHR3; |
and R and rR? are -{CH,) ,-N-piperidinyl,

25 ' -(CH3 ) ,-N-piperazinyl, :

- (CH3) ,-N; -piperazinyl [Ny -{C; -Cg)alkyl],
-{CHy},~N-pyrrolidyl, -(CHy),-pyridinyl,
-(CH3 ) ,-N-imidazoyl, -{CH;)},-imidazoyl,
-{CH,) ,~N-morpholino,

30 5(CH2)n-N-thiomofpholino,

-{CH;) ,~N-hexahydroazepine or substituted
C,-Cg alkyl, wherein the substituents are
A

35 ' selected from -OH, -NH,, or -N-B, A and B are
independently hydrogen, C;-Cg alkyl,
-{CH,),0H, -(CHjy),-N-piperidinyl,
-(CH, ) ,-N-piperazinyl, -
—(CHZ)n-Nl-piperazinyltNg—(Cl—cs)alkyll,
40 .~ -(CHy),-N-pyrrolidyl, -{CH,), -N-pyridyl,
- (CH,) ,-imidazoyl, or ~(CH,),-N-imidazoyl.

e ———
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