; WKYZ[\ ] ~_" abe3e P86 Tppl ~t 0 CT 2002 ANTIPROLI FERATI \151, UCT 2[][]2
QJI NAZOLI NES BACKGROUND OF THE | NVENTI ON The present invention relates to
certain quinazoline conpounds which denonstrate antiproliferative activity,
such as antitunor activity, to processes for preparing these conpounds, to

Phese compounds 10 i nhi bit the of o Rgﬁﬁﬂeifoff’?‘éﬁ’é{??ia or ANV B
S

hi gher organi sms and m croorgani sns, ch as bacteria, yeasts argqfMngi .
Preferred conpounds of the present i nvention are capabl e of inhibiting the
enzynme thym dyl ate synthase. Effects derived fromthe inhibition of the
enzyme thym dyl ate synt ASEPROLIFERATIVE eQUINX205RMEsSbove. A |arge class of

antiproliferative agents 'B@.EII(%Q%%NBan‘”’fa%l_ﬁbgﬂééﬁ'rf&gpounds A particul ar
subcl ass of anti net habol i antifols are

ant agoni sts of the ThQ é?ﬁeﬁeﬂé'-l lavgatdonTyplates yto gexrtaimt es cl osel y
rezenbl elqﬁlﬁxﬁdlﬂﬁélrdbmﬁodmisl s:ha.ehdd&ﬁdnsaeatéomtfpwﬁiﬁéw@mefr :c Slt ic

p- benzoy u of folic
acid takes on S‘E% u%m neg eﬁq{t\/j‘etq’un% Q%H:Qvi g s?él %gl ca teq%er efore, this
conpound Bﬁﬂpﬁltﬁsn%m‘é‘t%ééom é@t Pbéméﬁétlﬂceh vémpwhwsqrmt syst em
to cross tbatafhingethess ccamsbuntdy,! andeiakhki asef beCthef®d &HRpOLAES hand,
oy PP Oun ot bR ¢ ' e AR ) LA (ERLARABH U3 ¥nd ELYTE LET0 @ cell- A

valid tar #‘or an an
Thyni dyl a g§9ﬁt REgantEma| wésmtwqaﬁ%ﬁ%n @ﬁ% az baémy&m dyeases

("dUMP") madprevgde 2pdesayieyncchypaireid 'oiTMie) prEsentonaventhben heansfer
reaction i Ghhkl g&l hﬂi&f't# g ,glléél ¥r¥]]'el r Yé‘g' rm__%r hg%gt e "anal ogues

have been s ntheS|ze y t S I't the enzyne

t hyni dyl atfEEaFteh seaivady £508t *y'b?ci“%ﬁa%t o of ﬂm shypadybater  of
t hym dyI at&}[rﬁmﬁdmsmcllﬂeplthpaéggllseﬁsﬁedlm olic acid (T R Jones et

al., "A Potent Ant i tuRDY,. | bgea tases
Synt hesi s, Bi ol ogi caﬁ ri% ggejteltilﬁgg ggd #E%géiéﬁft?g&%%@[ggéq n %ﬂ?em‘tdIg J.-
Cancer 17531‘1 e componmds . _A_pgriicubapsubclaggqfyjty agai nst
ovari an, Iatmahneambdnrm aswe s wnt:lttfomameseor amﬁ.ﬂ»ﬂsm hepatic and

renal tomglll{._é(?&?i?% %fqﬂ tta%_nako,l agbase ﬁ%ﬁ’@éi’f‘g}'on of the

QunazollneA at e ate%\éB aselnlb
N1O- Pr opar 85 F1 §°%ﬁ‘%%a‘i]a‘?%¢lr36 nRHGEDIERERE; SEEYCTRFS OF hRble apithand
(1986)). Bgcnaddpesategthe\mlpnrq:n;reni@s:nm p-beszofrdsglotamateawietwaibi | ity

and capabi kbiYcf 2140t r fRE! & 1Ak B TR Qaucaaéyaetapés s&eond

Seer ol or BB aonEah L e PoRRTde Vﬁ%@qﬁééﬁ%@f;&a&peﬁver%ﬁ Poctiia g

E. M Ber mgen@puad. andSibst Analegueki s |%r@@§ié[§:Aﬁnﬂ§chéFi$@ent s,
U S. Pat entexbiaspbr®> by8dem toRerdffethelcadlll mendviiane anlf ekaktve Cyclic

conti nuati SSRGS BhSeT. (Bhohe Rehef MARE, W aabboudd® vigfntirRR '° °

Var ney et ;glutan)m;q MWHMP@@SSMQEY@@E@&FNmm&I éh?é-]Corrpounds " U S.
Patent Application N vad/ia &&r%@ tbi:ednsmtﬂf@mw?i.s ¥R enByile Rei ch et

o i cat on A G Syattiplad | ShybigtRLs co 5%’*8!8*‘@"@%&%%?‘25 -
"Ant i - t unouretiekation mf o’p’eﬁ’r?‘-’l"é!t“é’l’rf‘yltﬁ‘p'?l & SHPHER" Noto mdfg “ed
Decenber 12dedfpehymabdiyTat: (wimir'ot. afthis" dne+tarbhor Cramsdet |mt'iqn. S.

Patent Appl §gati-0pi 81 £d/8d¥s Hirildiord Daheshen Almbd29%¢ - folate
analogues have been synthesized and studied for their ability
to inhibit the enzyme thymidylate synthase. A prototypic,
specific, tight-binding inhibitor of thymidylate synthase,
10-propargyl™5,8-dideazafolic acid (T. R. Jones et al., "A
Potent Antitumor Quinazoline Inhibitor of Thymidylate
Synthetase: Synthesis, Biological Properties and Therapeutic
Results in Mice," Eur. J. Cancer 17:11 (1981)), has shown

AN

*G00002*




SUMVARY OF THE | NVENTI ON The present invention relates to novel hii §24! ppR?
conpounds Wi ch denonstrate antiproliferative activity, such as antitunor
activity. These conpounds are effective in inhibiting the growth and
proliferation of the cells of higher organisns and of m croorganisns, such
as bacteria, yeasts and fungi, processes for preparing these conpounds,

phar maceuti cal conpositions containing these conpounds, and the use of

t hese conpounds. Preferred qui nazol-i e -.conpounds according to the present

i nvention are capable of inhibiting the enzyne thym dyl ate synt hase.

Ef fects derived fromthe ~~r 0 CT 2002 - 3 inhibition of the enzyne
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aryl, orpokyglweymition) Ra awpeRiornapchndngenherabios amakogut f(EeENt,
represen@lbyﬂ;oggg,dévgzxggad al kyl, cycloal kyl, -OH, -0Gal kyl, -S-alkyl,

ot i 0t ed - NS SvaReY Apnms i a1 abREEathb Eorfa g por
- CO\( al khhye, becsNtRyelqSptioeaddaritly .CONEelekye) Q.. » - Bf ~MiH) BibiEman NeE( =NH) NH2,
|14 0 C| Ialsi.QQZ~Su§st1wgé&|\bﬁﬁké<ﬂénno§%aala%yhﬁtiéfglacéb:kxlbenl&bWr@?é‘Syl, -O
| or o) Kbl o108 kg R Y000 o S RS0 b apie, )
- S02N( al Bycpic gopeepndsakfapending |U. Sy BahasvodppldcagipapNesefd O or S;
432,338, which is a continuation application of 07/251,765
filed September 30, 1988; M.D. Varney et al.,
“Antiproliferative Substituted Naphthalene Compounds,* U.S.
Patent Application No. 07/583,970 filed September 17, 1990;
S.H. Reich et al., “Antiproliferative Substituted Tricyclic
Compounds,* U.S. Patent Application No. 07/587,666 filed
September 25, 1990; L.R. Hughes et al., *"Anti-tumour Agents,"
European Patent Application No. 373891, filed December 12,
1989; and T.R. Jones et al., “Antifolate Quinazolines,* U.S.
Patent Application No. 07/812,274 filed December 20, 1991).
SUMMARY OF THE INVENTION °
The present invention relates to novel quinazoline
compounds which demonstrate antiproliferative activity, such
as antitumor activity. These compounds are effective in
inhibiting the growth and proliferation of the cells of
higher organisms and of microorganisms, such as bacteria,
yveasts and fungi, processes for preparing these compounds,
pharmaceutical compositions containing these compounds, and
the use of these compounds. Preferred quinazoline compounds
according to the present invention are capable of inhibiting
the enzyme thymidylate synthase. Effects derived from the



R4 represents O S, SO, 502, NH, N-alkyl, CH2, CHalkyl, CH (arylq @}rDCT?g[]z
heteroaryl), CHOH, CHO al kyl, CHO (aryl or heteroaryl), C(alkyl)2, C(a
or heteroaryl)2, C(alkyl)(aryl or heteroaryl), CHS-al kyl, CHS-(aryl or
heteroaryl), C(OH)(al kyl), C(OH) (aryl or heteroaryl), C(CH)(cycIoaIkyI),
N(OH), N-cycloal kyl, N(aryl or heteroaryl), C(cycloal kyl)2, C(aryl or
het eroaryl ) (cycl oal kyl ); C(al kyl) (al kenyl), C(al kyl) (al kynyl)~ C(al kenyl) 2,
C(al kynyl )2, C(al kynyl)(aryl or heteroaryl), C(al kynyl) (al kenyl),
C(al kenyl ) (aryl or heteroaryl), C(cycTo%IkyI)(aIkenyI)
C(cycl oal kyl )" (al kynyl), C(al kyl)(aryl or heteroaryl), CH(cycloal kyl),
CH(aIkenyu%, CH(al kynyl ), C(alkyl)(cycloalkyl) C(al kyl) (O al kyl),

al kenyl Yipdidileiion, of( ahkys i | Ccycl oal kyl),
1o oo TP R Gl e
het eroaryl ) (O al kyl ) aryl or heteroaryl)(()cycloalkyI)
C(al kynyl )A&Oﬁillk% 19 ,anolt ke E)o(fahééﬁéséﬂi Kﬁ/s}ehnoxp(tﬁbxléeﬁy x)o(rﬁed ealuﬁéllaf
CXaIkenyI)(S—cy oaIkyI) d?wlkyl) al kyl'), C(al kyl) ( ~cyc oal ky
Claryl or qvétagelingr joythy m e of atraedicameny fr(ighibifingshe “)'&l

“E “P gr) r<y:\I %ﬁ}l f%’? ?’i\w‘i‘ﬁé'ﬁé\{}%ﬂ%ﬁﬂ%%ﬁ% ?}%(cycl oal kyl )],

CH N(al kyl) 2], CH[N(aIkyI)(cycIoaIkyI)] CH(N(cycIoaIkyI)Z] CXaIkyI)(NHZ)
C(alkyl)[NH(aIkyI)] g I | ) 2] ‘al kyl NH(cycIoaIkyI)]
C(al kyl Y[ N(al kyl )2], &4 < ; Eearyl or
het eroaryl ) (NH2) , C(aryl or heteroaryl)]NH(aIkyI)] C(aryl or
het eroaryl ) (NH(cycl oal kyl )], C(aryl or heteroaryl)[N(aIkyIZ], C(aryl or
het eroaryl ) [ N( cycl odltey Ip)ez]:nt mverd{oar ydlater to quinazoline compounds having the
heteroaryb%%ﬁ&ahkyl)(cycloaIkyI)]; and 1 #0CT2002 - 5 R5 represents
a substit B unsubstituted aryl or gtngaryl group. As used herein,
t he | anguage "capable of inhibiting theRehzyme thymi dyl ate synthase," or
the like, refers to a conpound havﬂng 3 thyn%%ylate synt hase inhibition
constant ("TS Ki") of |less thanE; ey out 10°4M Preferred

t

conpounds according to the prese il on have TS Ki values in the range
of | ess than about 10-5M noR& preNET ake | ess than about 10-6M _and nost
preferably | ess than about 10 ?M Thynmilyl ate synthase is nererIexeanary
of the activity of the quinazoline conﬁﬁ%nds of the present invention.

| ndeed, certain conpounds nmay denonstrate an antifolate activity besides,

or even in addition to, thym dylate synthase inhibition. Further, certain
conpounds may show antiproliferative activity stenmng froma conpletely
different locus of action than the inhibition of folic metabolic pathways.
Certai n qui nazoline conpounds according to the present invention my
possess one or nore assynetric carbon atons, and therefore may exist in
racenm ¢ anehepéinal |y active forns. The present invention thus is intended
to enconpass the ra C forns of .the quinazoline conpounds according to
the present _i nvention, 2ePhedsnts hyklragan c Relpgesyi wdkiydy. b, eof , which
possess anTPrattyl ac%?v(nyylJo#¥hehﬁﬁbdryxy n-sLth&aoguggqar?hkgk i ncl udes
bot h st r ai hhtezadxpL ppcheg ﬁ]kﬁﬁ_éﬂ' ps o Q&hﬂgous Lon applres to
ot her geneLNﬁOLgiﬁglsucﬁ add itk ENHRHr t her mor e,
as used herg| f 2" X “ﬁﬁ@jﬁ%ﬁ)Nﬁgd the like

enconpasses vﬁN§&b§¥Y;ut QEthkpﬂ*bsﬁydld&ﬂkygnouummnyhe bangwgae "al kyl ™"
refers to grw&psohaheagroeycig eight, preferably one to six carbon atons.

For exanpl e, aIkyI 0 th et hyl, n-propyl, isopropyl,

butyl, isobut sec- bugy{le&ten’{’h%‘%ﬁaﬂgy Réetifie ‘same,on Wi ffenengent vl |

hexyl , |soﬁ§&§9 entdhydEogene. h&ldogerbl ea st idydlad 1dWY, s-OH)clgde, but are

not |imte@liy), -s-alk },~ 4001 | ugk.o dir e I
yt,~-nm,? D@H za Pryl | (%’{}h o’xZ/ HJ?;}’

trifluoromeNml, 2ntiby hyI | uor opr o
2- hydroxyekgy Nhgrgg Fopyl, ?ﬁg ﬁ% Qeestd -
refers to uﬁg‘ O}Ggqrt oC@N@h@lkpl ef €Cot{ qlk}vm)% smp m{.oms.

For exanpl ﬁlkmlkeﬁ¢BN(uaxyne§er-cpgnﬁpﬁng DN ( et nyl, “but-3-enyl,
2- met hyl prop- 2-enyl , hex 2-enyl, hex-5- eny 2,3 d| 1 but - 2- enyl , and
the like. The Ianguage "al kynyl ," which also refers to groups havrng two to
eight, preferably two to six carbons, i ncludes, but is not limted to,
prop-2-ynyl, but-2-ynyl, but-3-ynyl, pent-2-ynyl, 3-nethylpent-4-ynyl,
hex-2-ynyl, hex-5-ynyl, and the like. The term "cycl oal kyl" as used herein
refers to groups having three to seven, preferably three to six carbon
atons, Suitable cycloal kyls include, but are not Iimted to cycl opropyl,
cyclobutyl cyel opentyl, cycl ohexyl, cycloheptyl and the |ike. The | anguage
heterocycle " which refers to groups havrng one or nore heteroatons and
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'i ~+ 0 C T 2002 chronenyl, xanthenyl, phenoxat hienyl, |ndoI|4lhy0[:T'2002
i soi ndolyl, indolyl, indazolyl, purinyl, isoquinolyl, quinolyl,
pht hal azi nyl, napht hyri di nyl, qui noxalinyl, quinazollnyl benzothlazole
benzi m dazol e, tetrahydroqui noline cinnolinyl, pteridinyl, car bazol yl ,
bet acar bol i nyl, phenanthridinyl, acridinyl, perimdinyl, phenanthrolinyl,
phenazi nyl , |soth|axolyl phenoth|a2|nyl phenoxa2|nyl and the |ike. As
di scussed above the RL substituent~of formula may be hydrogen hal ogen,
al kyl, -OH, -0-alkyl, -O(aryl or heteroaryl), -S-alkyl, -S-(aryl or
heteroaryl) - NH2, NHaIkyI -N-(al kyl)2, -NHCHO, -NHCH, -NHO al kyl,
N2, Sivhe (ﬂ i NFE'%‘ NfS(, =B ey b OF bbb kil Lyor oal kyl ,
cyclo al keny] ” a e e e substituent is
preferab¥¥“3‘ﬂ%} ' OF eﬁ%@%fﬂiiﬁ& ‘ Tﬁgﬁgé ;%HX&B substituents.of fornula |
accord|ngNHGO(ﬁhuqmaﬁ&knl)JnﬂaﬂﬂﬁiuoanhNylnaySD thoozamdkypl , di-Sfigrent, nmay
be hydrog haL al IkyL_ al EE} Ky kyl, -NH2,
NH 2l kyt O3k eﬁi%’ Mr% Né%magﬁ Soﬁgj N Elkg“ ENHZ
substltuﬁg& N NHE i kyl, - CONH2, CCNH—aIkyI
- CON(al kyl) 2, CSNHerpféﬁkhtayo ord%ﬁKalxyl)Z c( NH)NH2 NHC( =NH) ri H2,
- NHC( =NH) al kyl, Sga!rgtﬁteséqgs%kyéi doua®al ke, n-Ghhyar,oekky! cn-

-S-fl uoroal.k uoL.oal Ky, Ofl |2k

- S02- flufﬁdﬁflﬁcyﬁﬁ“c% 3#“%‘6%0%& < (iﬁ‘k §°Yl 3%9(‘; |1)§’r

al kenyl , nﬂﬁqmqa:ylanyC(adkyheher6¢§€Yb OﬂThﬁteannx#)iiuﬂﬂahkyhoﬂekwﬂably
hydr ogen &E e BBy thhkxs-ai /0% YCHEELABYY oﬁM@E&d&ﬁI f 1 uor onet hyl

group. ly, drog

Pr it or cHioRyf Jéwéﬁp oI Phnee RAsroRslE} | ot ST LY TRRE) e 2
subst i t ueW{ 0B} , fRreydloalkydaoidiamylt rt hetereéeml) i v eay¢boenlieyl) 4 her
oxygen Orc yrerlme@eﬁ Ary( QQ(CQ.@AQ&&IIF;DtC(EIIIEyZ) wbﬁéwyﬁpt i s oxygen.

| "~r 0 C, t t to th
or esent .ﬁ aftrEniabsriel i rE ST At EpEY) oy, CREFRIRI g8 e
CH- al kyl , oweﬁpypamlhet‘ét xl)(@léxenM@aFKy#kewoMaFyil oF
heteroarylmete%a ! )2c 6{:@1&&1@1 h@tlﬂe&wlw,) 2,(cgcablL k0l konyl ) ,
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het er oar yIGH dalQﬁP}EYl ayglogtkyk} oG l¢)
g((a: tyl ), | §@4al<!ﬂmdabl,) (OCalkyll) ( abkxbyynyl ﬁ(m*ﬂqml)).f)u@(cl(adwrm-—l) )2( |

a n e a en al Ken ar or
het ergaﬁlyaﬁfé’éaﬁé’lt}d 3}%61?‘&}‘%13& 55%’8"‘5#%% V) (al k ne/l yC( a k§;| ) (aryl
or hetero 1¥¥1¢H(SKREK¥I?raQ$% %SFWf
C(al kyl') (cg Ciﬁﬁl kQ’i )het@(midwl))((o—@b’hflb)ilmab k@(wlmh) (<‘€v+§lkyl) '

g((a: tyny:gé H< ﬁ lc) Cleqahkehy ) 6 Efyi (0&ycl O?I kyl),

a n a I‘ or r , ar or

het er)c/)a)r/yl %9&%&({ clqy '1@%?9(‘13 %y“@ kynyl ) (S- czcl oal kyl ),
C( al kenyl )CSa&kkMIS GXf‘aMWI)X:S Wﬁalqwmﬁte@?émblﬁsa&kﬂlb)

Clal kyl ) ( Sequek@abkyhites -, Se xl ) nShaky9) ),

het | Ikyl I\L&% al

N oyl oNEERYLRpAY ot ktis ¥ ctoatitt A Ty g@ﬁ%‘i}‘klﬁ)’r
CH[ NH( cycl 6&1(18}1,))], ca&m«allkyl)z} CHHR( Gy x3ralk#didoa |N)(]nlky Yol
CH[ N( cyc! oatrpn lb)aﬂ. ), Céntkvéﬁéwa(mmlgq,] C(alkyl) (NH,),

S((ZI ‘Emmﬁ ii’ﬁil(aﬁ(og] y|>? r%&kgggﬁ ﬁg%ero kyl) [ Nal kyl) 2],

H2 |
heteroaryl)? NH (ene b&r}b;f&&k ?mbﬂkil)fxazgarg{ or

heteroaryl)€ M Bkxy) @ (a XKyelr wcym”ldadwdoar.y!?x{awty@t da¢teto@iyl PINIG iyl or
heteroaryl)ég%g#fygg(ﬁa%gfggﬁgi NH(QrQ %]SUE§%§%E% egt is preferably oxygen,

sul fur or a ?S?%g%g?@f”fgyﬁg a |

ene
preferably, Fﬁﬁré&:¥h5%¥$(?¥ﬁﬁ°q SHLFWQ
can be any Gifergh arlhegermmmmby[Hﬂcxgggakkyh1 etler 0&r gk aryhgoronpounds,
i ncl udi ng, Q@Q to, the aryl and
het er oar yl PF§$§°8?¥ &gﬂgg preblcigﬁvagéhe R5 substituent may be
unsubstituted or substituted. Suitable substituents for R5 include a w de
vari ety of electron-donating and el ectron-w thdraw ng substituents. As used
herein, the | anguage "el ectronw t hdrawi ng" includes, but is not limted to,
groups such as -N0O2; -CF3; -CN, carboxy; hal ogen; -S02R6, wherein R6 is an
al kyl, aryl or heteroaryl group as discussed above, or R6 is an -NR R38
group, wherein R and R8 represent al kyl groups; and the |like. The | anguage
"el ectron-donating” includes, but is not limted to, groups such as -NH
-NFi -(al kyl); -NiOH -NHNH2; --0-(alkyl); -S-(alkyl); -NR~-R-, wherein R7




Typi cal 'substituents for RS include hal ogen, hydroxy, alkoxy, 1a!{ kQICT 2002
hydr oxyal kyl, fluoroal kyl, am no, -NH (alkyl), =N (alkyl)Z, -CO am no acid,
-CN, --NO02, -CF3, carbal koxy, carbanyl, carbonyl, carboxy, am no acid

car bonyl, -S02NHCO, S02-am no acid, am no acid sulfonyl, sulfanyl,

sul fanilyl, sulfhydryl, sulfino, sulfinyl, sulfo, sulfonam do, sulfonyl,

(al kyl)-thio, substituted or unsubstituted phenyl sul fonyl, phenyl nercapto,
phosphazo, phosphinico, phosphi no, phospho, phosphono, phosphoro,
phosphoroso, mnercaptoaryl, and the like. Particularly preferred structuree
for RS include: ~~,~a oa) ~cH,;~oca,,. crf ~HNH ~0 CT 20Q2 to -~
~-~ . V.-Ha. V! % r =TI

according to the pregg ?ngcgﬁt?oﬁw?%é}ﬁggégtioggﬁ%onpdﬁ% acc ﬂdlng Leo
formul a € RGH&RAAFYR3 9O YRy dr ogen. Particularly preferred corrpounds of this
,class are those uhensed Rereiarygha. ldnguage pespsbled|ast Wit gRrpounds

d Lagl ud d t
for m A”?"é‘m"ﬁ"e%’@reﬁ%ém e A Reabge 2 ‘19932“58”"’9%’%@? F° dhi no-gr oup.

s elt
PartlcuI%?W9°$ﬂ e L&FetﬁwgtbPﬁgsiﬁk tﬁﬁ%% 9@&#%9¢FZZ|S
oxygen. AnDS hlei" pr@t e‘tese&d tHzas Dmwfeqnaipcendboatcdodi Mg t Préferpsgsent

Inventloeoinaehudssaﬁé;@fa qﬁf&p%%&w aavteatgegrmh@e psVRerein R3 is
hydr ogen aE oge a matk%‘?%ié‘t r oxy. or ne%hoxg group.
More prelé }:}sty‘,'“‘l?'éh s W@%‘?g@é I‘F\% lé‘r&&p Mpappreurrefscabiyerred
conpounddest thas sbast h0e Mhomwl winateiprefamblyydess thAnoaheutpreferred
cl ass of jgoifpounds according to the present invention includes those

conpounds according. to nul a |, wherej h en and R4 |s oxygen,
sul fur or a net hylg' 16¥ te Ff(’éﬁ‘ﬁs%ri%(m @%Sﬂ q@’-@

pr ef er ablagtiRA tiys os:‘ulthar quEnnzotmhard:qmm\aids rml trmmpnﬂs@mtof t h| s cl ass
are those; pgH8idh 2 '1§d%&998er68%h€6m1%@£&£ rxﬁ&’y d &hich A AATRQUNS
according to e res%'vitpv%ggkggslngLugven lgsgaéit ouné} according to
~-1~0CH% ate ac xr '

thymidylate synthase inhibition. Further, certain compounds

may show antiproliferative activity stemming from a

completely different locus of action than the inhibition of

folic metabolic pathways.

Certain quinazoline compounds according to the

'present invention may possess one or more assymetric carbon
atoms, and therefore may exist in racemic and optically
active forms. The present invention thus is intended to
encompass the racemic forms of the quinazoline compounds
according to the present invention, as well as any optically
active formé'thereof, which possess antitumor activity.

Aé used herein, the language "alkyl®" includes both
straight and branched alkyl groups. An analogous convention
applies to other generic terms such as “alkenyl*, *alkynyl"
and the like. Furthermore, as used herein, the language
*alkyl", “alkenyl*, *alkynyl" and the like encompasses both
substituted and unsubstituted groups.

The language “alkyl®" refers to groups having one to
eight, preferably one to six carbon atoms. For example,
*alkyl" may réefer to methyl, ethyl, n-propyl, isopropyl,
butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl
tert-pentyl, hexyl, isohexyl, and the like. Suitable
substituted alkyls include, but are not limited to,
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Somm Siéslsfhtﬁig gqass are those wherein Zis oxygen._Athgg; Fagggrred
gﬁggg of conpounds according to thehpresenéslPgea;hﬁgggzc udes those

ing to formula I, therein ,
cogﬁorngf Zﬁfggdérgup, R2 i s hydrogen or a nethyl, eEQzJ,Cﬁgg;ﬁxgror
ggthgxy group, R4 is oxygen, sulfur ?rt%eﬂEtolfng’C ;i 5002 M
is one o 1~ _

C(FF)(pEehygéKgrﬁrgN~éng gge! NI & 1 wN~G-N~N4 HHN gﬁrtkgggﬁé!%g
i~ forr eg'fédﬁ?gi’ﬁmﬁ\ydf, diirduckenetRye, L OSE, Jmeétq"}égl S Zyden cordin
pre refér*ﬁﬂhdﬁﬂqaq¢@ﬁﬂth9ErBQ§ﬂ§Eﬁsfnt inven |?;, ;1Iqﬂﬁ3§ﬁ?mﬁQ4'is
oit her am.nq gfoup, L hytirbedrpmrethyiat hyl g P, R4
elf?ﬁ; gnggg |ﬁ§¥¥§59§W%Vh§npiﬁ§§ dkkel osed in the Fagg:dkﬂgrgﬁn % ig
Pa " Ir P u re
Particul arly preferM¢ dangaagds aikényﬁ C]l:@éé%ﬁantg?

i i tion
N S accor (MR hagdaet twoven
oxygen. Pard iedigtal, ﬂg@mbggﬁg%%%‘ TinTRTHOm, atoms andr a5 Axangigspeci al |y
aref'LngtJéff§L§f1 ﬁ%y re%er to prop-2-enyi, but-2-enyl, but-3
prere '2-methylprop-2—eny1, hex-2-enyl, hex~-5-enyl,

2,3-dimethylbut-2-enyl, and the like.

“alkynyl, * which also refers to groups having two to eight,
preferably two to six carbons, includes, but is not limited

to, prop-2-ynyl, but-2-ynyl, but-3-yny1, pent-2-ynyl,

3~methylpent-4-ynyl, hex-2-ynyl, hex-S-ynyl, and the like.
: The term “cycloalkyl*

groups having three to seven, pr
atoms. Suitable cycloalkyls inc
cyclopropyl, cyclobutyl
and the like.

-enyl,

.The language

as used herein refers to

eferably three to six carbon
lude, but are not limited to
+ Cyclopentyl, cyclohexyl
The language "heterocycile, *
groups having one or more heteroatoms, and
to seven ring atoms total, includes,
oxetane, tetrahydrofuranyl,

azetidine, Pyrrolidine, pipe
and the like.

+ Cycloheptyl
which refers to
preferably three
but is not limited to
tetfahydropyranyl, aziridine,
ridine, morpholine, piperazine

The *halogen*

substituent according to the present
invention may be a fluor

©o, chloro,
gpe language “aryl* and
herein, refers to both monocyclic
which may be either substituted or
of useful aryl ring groups include
tetrahydro-naphthyl, naphthyl, phen
phenanthro and the like.

bromo or iodo substituent.
"heteroaryl,* as used

and polycyclic groups,
unsubstituted. Examples
phenyl, 1,2,3,4-

ahthryl, anthryl,

Examples of typical heteroaryl
rings include S5-membered monocyclic ring groups such as

thienyl, pyrrolyl, imidazolyl, pPyrazolyl, furyl,
isothiazolyl, furazanyl, isoxazolyl, thiazolyl and the like;
6-membered monocyclic groups such as pyridyl, pPYrazinyl,
Pyrimidinyl, Pyridazinyl, triazinyl and the like; and
polycyclic heterocyclic ring groups such as benzo(bjthienyl,
naphtho[2,3-b]thieny1, thianthreny), isobenzofuranyl,
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~j 6A) CH3 HC(OH)(Ph) " '\ 7A) CHB HS -"\ 8A~ CH3 c~i; S ~ /N ~\ 9A)
CH3 CH S ~ ~ SO 14 0 C T 2002 14 TABLE i CONTINUED R1 R2 10A) CH311A)
CH, ~312A) CH, ~313A) CH OCH, 14A) | ~' H215A) CH, OHI 6A) CH; CH
| ~i 2~3 R4

: 1~A) CH; ~318A
-7 -

chromenyl, xanthenyl, phenoxathienyl, indolizinyl,

isoindolyl, indolyl, indazolyl, purinyl, isogquinolyl,
quinolyl, phthalazinyl, naphthyridinyl, quinoxalinyl
quinazolinyl, benzothiazole, benzimidazole,

tetrahydroquinoline cinnolinyl, pteridinyl, carbazolyl, beta-
carbolinyl, phenanthridinyl, acridinyl, perimidinyl,

phenanthrolinyl, phenazinyl, isothiazolyl, phenothiazinyl
phenoxazinyl, and the like.

As discussed above, the Rl substituent of formula
may be hydrogen, halogen, alkyl, -OH, -O-alkyl, -O-(aryl or
heterocaryl), -S-alkyl, -S-(aryl or heterodryl), ~-NH,, -NH-
alkyl, -N-(alkyl),, -NHCHO, -NHOH, -NHO-alkyl, -NHNH
substituted -NHNHz, ~NHC(=NH)NH,, -NHC(=NH)alkyl,
fluoroalkyl, cyclodlkyl, alkenyl, alkynyl, aryl, or
heterocycle. The Rl substituent is preferably a methyl or
anino group.

The R2 and R3 substituents. of formula I according

to the present invention, which may be the same or different,
may be hydrogen,_hdlogen, alkyl, cycloalkyl, -OH, -O-alkyl, -
S-alkyl, -Ni,, -NH-alkyl, -N-(alkyl)z, ~NHCHO, -NO,, -NHOH, -
NHO-alkyl, -NHNHz, substituted -NHNH,, , -CN, -CO,H, -CO,
alkyl, -CONH,, -CONH-alkyl, -CON(alkyl),, -CSNH,, -CSNH-
alkyl, -CSN(alkyl)z, ~C(=NH)NH,, ~NHC (=NH)NH,, ,
~NHC(=NH)alkyl, -SO0-alkyl; —Soz—alkyl, fluoroalkyl, -O-
fluoroalkyX, -S-fluoroalkyl, -NHCO(alkyl),
-NHCO(fluoroalkyl), -S0~fluoroalkyl, -802-f1uoroalky1, -~SH,
~803H, -S0,NH,, -502NH(alkyl), -Sozu(alkyl)z, alkenyl,
alkynyl, aryl, or heterocycle.

The R2 substituent is préferably hydrogen or a

methyl, ethyl, hydroxy, methoxy, chloro or trifluoromethyl
group. More preferably, R2 is hydrogen or a methyl, chloro
or trifluoromethyl group. The R3

substituent is preferably
hydrogen.

The 2 substituent of formula I according to the
present invention is either oxygen or sulfur

In a preferred
embodiment, the 2 substituent is oxygen.
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The R4 substituent of formula I according to the

present invention may be oxygen, sulfur, SO, 802, NH, N-
alkyl, CHy, CH-alkyl, CH-(aryl or heteroaryl), CHOH, CHO-
alkyl, CHO-(aryl or heteroaryl), C(alkyl)z, C(aryl or
heteroaryl)z, C(alkyl)(aryl or heterocaryl), CHS-alkyl, CHS-
aryl, C(OH)(alkyl), C(OH)(aryl or heteroaryl),

C(OH) (cycloalkyl), N(OH), N-cycloalkyl, N(cycloalkyl)soz,
N(aryl or heteroaryl), C(cycloalkyl),, C(axryl or
heteroaryl) (cycloalkyl), C(alkyl)(alkenyl),
C(alkyl)(alkyny}), C(alkenyl)z, C(alkynyl)z, C(alkynyl) (aryl
or heteroaryl), C(alkynyl)(alkenyl), C(alkenyl)(aryl or
heteroaryl), C(cycloalkyl){alkenyl), C(cycloalkyl)(alkynyl),
C(alkyl) (aryl or heteroaryl), CH(cycloalkyl), CH(alkenyl),
CH(alkynyl), C(alkyl)(cycloalkyl), C(alkyl)(O-alkyl),
C(alkenyl)(0O-alkyl), C(alkynyl)(O-alkyl),
C(alkyl)(O-cycloalkyl), C(alkenyl)(O-cycloalkyl),
C(alkynyl)(O-cycloalkyl), C(aryl or heteroaryl)(O-alkyl),
C(aryl or heterocaryl)(O-cycloalkyl), C(alkynyl)(S-alkyl),
C({alkynyl) (S~cycloalkyl), C(alkenyl)(S-alkyl),
C(alkenyl)(S-cycloalkyl), C(alkyl)(S-alkyl),
C(alkyl)(Ss-cycloalkyl), C(aryl or heteroaryl)(S-alkyl),
C(aryl or heteroaryl)(S-cycloalkyl), N(NH,) ., N[NH(alkyl)],
N[N(alkyl)zl, N[NH(cycloalkyl)], N[N(alkyl)(cycloalkyl)],
CH(NH,), CH[NH(alkyl)], CH[NH(cycloalkyl)], CH[N(alkyl),l.
CH[N(alky%};cycloalkyl)]c CH[N(cycloalkyl)é], C(alkyl)(NH,),
C(alkyl)(NH(alkyl)], C(alkyl)[N(cycloalkyl),l.
C(alkyl)(NH(cycloalkyl)], C(alkyl)(N(alkyl),],
C(alkyl)([N(alkyl)(cycloalkyl)], C(aryl or heteroaryl)(NH,),
C(aryl or heteroaryl)]NH(alkyl)]}, C(aryl or
heteroaryl)(NH(cycloalkyl)}, C(aryl or heteroaryl)(N(alkyl,],
C(aryl or heteroaryl)(N(cycloalkyl),]}, oxr C(aryl or
heterocaryl){N(alkyl)(cycloalkyl)].

The R4 substituent is preferably oxygen, sulfur or

a methylene, C=0, NH, NCH3, CH(OH) or C(OH)(phenyl) group.
More preferably, the R4

substituent is sulfur.
The RS

substituent of formula I can be any one of a
large number of aryl or hgteroaryl ring compounds, including,
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but not limited to, the aryl and heteroaryl rings discussed
previously. The R5 substituent.may be unsubstituted or
substituted. Suitable substituents for R5 include a wide

variety of electron-donating and electron-withdrawing

substituents. As used herein, the language "electron-

withdrawing" includes, but is not limited to, groups such as
-NO,; -CF5; -CN; carboxy; halogen; -SOZRG, wherein R® is an
alkyl, aryl or heteroaryl group as discussed above, or R

6
an -NR,Rg group, vherein R, and Rg represent alkyl groups;
and the like.

is
The language *electron-donating* includes, but
is not limited to, groups such as -Nﬁa; ~NH-(alkyl); -NHOH;
~NHNH,; --O-(alkyl); -S-(alkyl); -NR'R®, wherein R’ and R
represent alkyl groups; and the like.

Typical ‘substituents for R° include halogen,

hydroxy, alkoxy, alkyl, hydroxyalkyl, fluoroalkyl, amino,
~NH-(alkyl), éN-(alkyl)z, -CO-amino acid, -CN, -NO,, -CF,,
carbalkoxy, carbamyl, carbonyl, carboxy, amino acid carbonyl,
-SOZNHCO, Soz-amino acid, amino acid sulfonyl, sulfamyl,
sulfanilyl, sulfhydryl, sulfino, sulfinyl, sulfo,
sulfonamido, sulfonyl, (alkyl)-thio, substituted or
unsubstituted phenylsulfonyl, phenylmexrcapto, phosphazo,
phosphinico, phosphino, phospho, phosphono, phosphoro,
phosphoroso, mexrcaptoaryl, and the like.

Particularly preferred structures for R® include:
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39~.) CH3 CH
t ~\ ~ NCZN
aspect of the

antiproliferative qui nazoline conpeupds-according to fornula I
according to the present

the formula I,
N X

1 ~+0CT2002 - 16 TABLE 1 CONTINUED R- R R Rs -° \ 244 QET 2002
\ /N N(CH-)~ 27~) CH3 CH3 S O OOz |

NHH~GH38A) CH3 CH3 S\ / CO2H ' -\

S~ 30~) NH2 CH3 S ~ ~NN N 31?~) CH3 HCHZ N 33.y CH3 H CH
3B3WCcH3 HCt~t ~ A~ \~c H3 "~ ~0 C~f 2002 _ 17 _ Another
present invention relates to processes of making the

One process

i nvention for preparing quinazoline conpounds of
conprises subjecting a conpound of the formula Z L R2 HN RL

i
Sy

' —Cb - ~
-z = ~

O~ =

A preferred class of compounds according to the

present invention includes those compounds accdrding to

formula I, wherein R3

is hydrogen. Particularly preferred

compounds of this #lass are those wherein % is oxygen.

Another preferred class of compounds according to

the present invention includes those compounds according to

formula I, whexrein R3
or amino group.

class

is hydrogen and R! is either a methyl

Particularly preferred compounds of this
are those wherein Z is oxygen.

Another preferred class of compounds according to

the present invention includes those compounds according to

formula I, wherein R3

methyl, ethyl, hydroxy or methoxy group.
is hydrogen or a methyl group.

is hydrogen and R? is hydrogen or a

More preferably, R2
Particularly preferred

compounds ?ﬁ this class are those wherein Z is oxygen.
¥

Another preferred class of compounds according to

the present invention includes those compounds according to

formula I, wherein R3

is hydrogen and r? is oxygen, sulfur oxr

a mephylene} C=0, CH{OH) or C(OH)(phenyl) group. More

preferably, R4 is sulfur,.

Particularly preferred compounds

of this class are those wherein % is oxygen.

Another preferred class of compounds according to

the present invention includes those compounds according to



Z R4 ~L R or HNRI-N R3 (i) (ii) wherein Z and RL to R3 have} ke }ade20N?
nmeani ngs as described previously and L is a |l eaving group, to a

di spl acenent reaction with the appropriate conpound to cause the | eaving
group L to be replaced with the desired -R4-R5 substituent in case (i) or
Wth the appropriate R5 substituent in case (ii). The process can be
carried out under Wdely varying conditions:,. but is typically carried out
in the presence of an appropriate base, solvent and catalyst at a
tenperature varying from about 70C~tdlabout 165C, preferably from about 80C
to about |40C, and nost preferably at from about 90C to about 100C. Leaving
groups suitable for use in the process described above, as Well| as for use

110U SBESGERSES GRS, 19,8, MAASE N ROCTY! g pReLde el cger

anti prol £pé& F%Y#Q%‘qU|nazoI|ne conpounds accordlng to fornula |, wherein
Z'and R -R5 have the sane neani ngs as described previously, conprises t he
st eps of; ~4 0 CT 2002 (1) reacting a conpound having the formula R2 L

_NHz wher ei s a leaving gro pr exanpl e, a hal atom such as Br,
Cl F and | d R2 has the sane nlng as descrlbeﬂzgzéélously, W th
hydroxylanl drochloride and c °%h hydrate to form

. soni t r osopt nilide conpound tAle formula OH g2 w ‘L H(2)
treatlng the i sonitrosoacetanilide c ound of step 64@22}4§h W sulfuric
acid, follo by ice and purlflcatlon mnth et hanol to t ai¥n an |sat|n
conpound of \hgMformula OL R2 O~_. ~~0 C~ e 20 2

._O

A 00O

3 e, _Cb a

_C\(“ LN\>—( }—uq
OO

Particularly preferred compounds of this class are those
wherein Z is oxygen.

Another preferred class of compounds according to
the present invention includes those compounds accoxrding to
formula I, wherein R3 is hydrogen, R1 is either a methyl or
amino group, R2 is hydrogen or a methyl, ethyl, hydroxy or
methoxy group, R4 is oxygen, sulfur or a methylene, C=0,
CH(OH) or C(OH)(phenyl) group, and RS is one of the



- 19 (3) reacting the isatin conpound of step (2) with an aquequ m?
peroxi de, such as an aqueous NaOH and b202 solution, to form an ‘ant i QQZ
acid conmpound of the formula OL R2 HO\ HZN (4) reacting the anthranilic
acid conmpound of step (3) with acetic anhydride to form an acetyl ant hrani
conpound of the formula OL O~ R2 HSC-N .'~~r 0 CT 2002 - 20 (5)
reacting the acetylanthranil conpound qf, step (4) w th anhydrous anmoni a,
foll owed by NaOH and t hen by hydrocN?wﬁ%'hcid "to obtain a quinazoline of
the formula OL HN ~ R2 H-C~ N and (6) subjecting the quinazoline conpound
of step (5) to a displacenent reaction to replace the |eaving group L with
one of the fdddowddgkkd~- R5 substituents described previously, and thus

obtain a conmpound according to fomula I. Step (1) can be carried out under
wi dely varying conditions, but is typically carried out in the presence of
wat er, chl oral drate, hydrochl oLl id, sodium sul fafeand hydr oxyl

am ne hydroc de at a tenperatur arying from about to about 100C,

preferably fagjtzgeat 20C t o about & and nost preferabl™*at about 100C.
Step (2) can cgrried out under def'y varying conditiomg, fudop s
typically carried out in the presence &, concentrated “

tenperature varying from about 50C to about 100C, preferably fi eout 65C
to about 100 any nost preferably a_about 80C. Step Qngsép be carried
out under wi del arying conditions t is typically ca ed out in the

Ul

presence of wader, i um hydr oxi de 3 hydr ogen peroxid { a tenperature
varyi ng from\abgti o0 about 80C, ferably fron1abou2:§bc to about 80C
and nost preferably at about 80C. 4) can be carried out under w dely
varying conditions, but is typically carried out in thQ"%;EZfﬁfe of

"o, lw

| 7o \
3o U O~
. s Yo

Particularly preferred compounds of this class are those
wherein % is oxygen.

According to a preferred embodiment of the present
invention, RS is hydrogen, R! is either a methyl or amino
group, R2 is hydrogen or a methyl group, R4 is sulfur and R°
is one of the rings disclosed in the preceding paragraph.
Particularly preferred compounds of this class are those
wherein Z is oxygen.

Particularly preferred compounds according to the
present invention are illustrated in Table 1 below.
Compounds 14A, 24A and 25A are especially preferred.



14 OC T 2002 - 21 acetic anhydride at a tenperature varying frdkﬁaigaﬂ 2002
70C to about 140C, preferably from about 100C to about 140C, and nost
preferably at about 140C. Step (5) can be carried out under w dely varying
conditions, but is typically carried out in the presence of amobnia at a
tenperature varying fromabout -33803te about 20C, preferably at about 20C
Step (6) can be carried out under wdely varying conditions, but is
typically carried out in the presence of an appropriate base, solvent and
catal yst at a tenperature varyin about 70C to about 165C, preferaply
from about 80C to about 140C, an Aﬁienlpreferably at fromabout 90C to
about 100C. A nodification to the six step process discussed above,
conprises the alternate steps of: (5a) treating the acetyl ant hrani

conmpound of step (4) with MeCH fok&gwgﬂsby hydrochloric acid, to obtain a
compound of the formula: OL R r (5a') treating the anthranilic acid
of step (3) ~~ 40 CT 2002.J- 27 mﬁ%ﬁ phosgene or triphosgene to forma
conmpound of the formula: OHNTD = Q) which is further heated with

met hanol ; (5b) reacting the]grod step (5a) or (5a') with

chl or of or mam di ne hydr ocghof Mg oht ai n a qui nazol i ne conpound of the
formula: L R2 HN ( \ '

wherein R3 is H, and
Rl R2

3A) CH3 H CH, l

4A) CH, H C=0
5A) CH, H CH(OH)

6A) CH, H C(OH)(Ph)

1A) CH3 H S N

XJ
-0
-0
-5
O

N

X

ci
\
8A) CH, CH, S -—{<ij>ﬂ



H-N~N and then subjecting the resul ting quinazoline conpound to af 4 OCTZOUZ
di spl acenent reaction as set forth in step (6) discussed above to obtain a
conmpound according to fornula x. Step (5a) can be carried out under wi dely
varying conditions, but is typically carried out (i)in the presence of

met hanol at a tenperature varying from about O0C to about ~~o0c T 2002 -
23 100C, preferably from about 20C to about 70C, and nost preferably at
about 70C, and then (ii) in the preséndd of concentrated hydrochloric acid

at a tenperature varying fromabout 70C to about |00C, nore preferably at
about 100C. Step (5a') can be carried out under wi dely varying conditions,

but is typically carried out (i)rApte e B of triphosgene at a
t enperature varyi ng from about 0 abou .and then (ii) in the
presence of nethanol at a tenperature varying fromabout O0C to about 70C,
nore preferably at a tenperature of from about O0C to about 20C, and nost
preferably at about 20C. Step (5b) can be carried out under w dely varying
conditions, but is typically carried out in the presence of diglyne and
chl oro formam di ne hydrochloride at a tenperature varying from about |00C
to about 175C, R¥eferably fg®dm about 160C g# about 175C, . and. nost
preferably at about 170C. In a particularly preferred enbodﬁ%ent of the six
step process discussed above, step (6) is carried out by reacting the
product of either step (5) ox step (5b) with a 4-thiopyr{dine anioin, in
t he presencHA)NCHodi um hydrggg, copper (1) Rrom de aer (I') oxide.. A
preferred process for preparifng the anions 0f 4-thiop #n or use in
the present invention conprises reacting 4-nercaptopyrtdine with NaH in
anhydrous N, N-Di net hyl acet am de. The process of preparhn t he

1 nditions, but is

ggd-cm

4-t hi opyri ddHCHay be carrC®g out under wigdely varyi

typically carried out in the presence of sodi um hy

di met hyl f ormam de at a tenperature varying from about -80C to about 20C,
preferably §#€ﬂ¢gbout 0C to_about 20C, and nost prefer at about 20C.
Anot her par bly prefer@@ﬁ process accd ding t e prrsent invention
far preparing quinazoline conpounds of forrmula I, conphis#s the steps of:

1 ~0C~ 2002 - 24 (1) reacting a conpound of the formuls,NO= 1* , R9. O
wherein thelﬁﬁ)gypstituent iaggydrogen, - CH3, -0CH3, : %}B)Z, and the
like, wth a benzﬁlnercaptan ¥orma conpoénd of \jocyula - R10 \\ N+

RO |
14A) NH, cH, s _@N
15A) CH, OH S ___<£jjjp

N

164) CH, CH, S _C
\

— OC

17A) CH, CH, S _Q

— C

m—— L=<

/

o

x>

N

Hsy
Fy
Fa



O wherein the RLO substitueat is hydrogen, or -OCH3; (2) reducinﬁliqap]'zﬂoz
product of step (1); (3) deprotecting the product of step (2); and (
reacting the product of step (3) with a 14 0 C ~ 2002 - 25 conpound of
the formula ZL RR RR~Nt R3 wherein Z and R1 to R3 have the sane neani ngs
as discussed previously and L is a |l eaving group, to obtain a conmpound of
the formula "N Z S RZHN!tl ~-N1 R3 1 ~0CT 2002 - 26 Step(l)
according to this process can be carri ad eut under w dely varying
conditions, but is typically carried out in the presence of an appropriate
base and solvent at a tenperature varying from about OC to about 80C
preferably fromabout 0OC to abo C. .. Step (2), the reducing step, can
be carried out under wi dely var Dhut is typically carried
out in the presence of PCl3 and CHC 3,at a tenperature of from about.0C to
about 80C, preferably from about 20C to about 80C, and nore preferably at
about 20C. Step (3), the deprotection step, can be carried out under w dely
varying conditions, but is typically carried out in the presence. of an
appropriate soqu&i and netalzor netal salt at a tenperature varying from
about -78C to about 20C, preRé&rably from abwtit -78C to abouthC, and nost
preferably at from about -33C to about OC .

194) CH, CH, CH, S \ A
20A) CH, H S Ne=
\_/
N
. = Br-
cl-
. a-
25A)
= Nf’H
|
o] S =
I CH,

2C1°



Step (4) can be carried out under wi dely varying conditions, but i

typically carried out in the presence of dinethyl acetam de, sodidﬁﬁ [JC]-ZUDZ
hydri de, copper (1) brom de and copper (I) oxide at a tenperature varying
from about 70C to about 165C, preferably from about 90C to about 100C, and
nost preferably at about 90C. An alternative to the four step process

di scussed above conprises the steps of: (1) reducing a conpound of the

formula NOE \+ R9 1 O ~ ~ oc~ zo~~-. - 27 to forma conpound of the

formula tJH H- RO (2) reacting the product of step (1) with a xanthate
conpound to obtain a conpound of the figronula S S~OC ~ii CH- N~-R9 and (3)
subj ecting the product of step (2) to hydrolysis and further reaction with
a conmpound of the 14 0 CT 202 - 28 fornmula Z L R~ HN

IABLE 1 CONTINUED

R! R} R? R®
26A) CH,4 CH,4 S \ /N
N(CH,),
(o]
27A) CH, CH, S

184) CH, CH, S —-@—cozH

29A) CH, CH, S

N
\ .7
N
304) NH, CHj, s \' N
N
“f N
314)CH H CH,
3 | I\N>'"‘< >
\
N
J32A) CH;, H CH, u:fﬁy——<:::>h—Noz
- N
\
3341 CH, H CH,



RL JINN | R3 wherein Z and Rl to R3 have the same meanings di scipbe@CT 2007
previously and L is a | eaving group, in the presence of

N, N- Di met hyl acet am de, copper (I) brom de and copper (1) oxide to obtain a

conmpound of the formula ~N2 S RO R2 1 hl ~Nt R3 Step (1), the reducing
step, can be carried out under wdely varying conditions, but is typically
carried out in the presence of hydrogen gas, an appropriate solvent and a
catal yti c anmount of pall adi um préfé ably at room tenperature of about 20C.
O course, elevated tenperatures nmay be used in sone cases to expedite the
reaction. ~~0CT 2002 - 29 Step (2) can be carried out under w dely
varying conditi ongnoPhiér i $spd@t (G4 |thes Prids@htOUhvieh tlidd Reaatace gf an
aqueous_aci d and N?NDZE;OIIomed b ot %é#uqéépnth te, qt a tenperature
varyi ngPFPGRPESE - BOELRG hE ANDHEOLIRRACINS Gl

0C to about 5C
and noscoppefirdabagcardabgutoOfoxiiika hi/dr ol ysis part of step (3) can be

carried out under oWid Vi bt | r | v carried out
W th NaO OBQH ats FESCKBEYRBIoERINy tOTe bl SNtk ik

react i oR*SRAEIBE 9%‘3‘5“(‘ § CORPRYAS of I&? sEoF U agly ReRREFsesl out
under wistdllpotdmg rg compdiunidored, that £oxmuypically carried out in the
presence of an appropriate base, solvent and catal yst, at a tenperature
varying from about 70C to about 165C, preferably from about 90C to about
100C, and nost preferably at about 90C. Another preferred process for

preparing the qyi nazgline conmpounds of fornula |, wherein g and R1L to RS
have the sane nfijani ngs as

\ Qescribed previously, cgnprig®s the steps of (1)
reacting a conpg &fornula 2 CH R2 "~ ~ I} RL R3 wgerein Rl to R3
have the sanBNnean hs descri bed previouslyHN f Bdnd suitabl e
f ox providingjg~ I ?2~(t~ or
Rl N f Rl N
R3 * l
R3
(1) (11)

wherein % and Rl to R3 have the same meanings as described

previously and L, is a leaving group, to a displacement
reaction with the appropriate compound to cause the leaving
group L to be replaced with the desired -R*-R> substituent in
case (i) or with the appropriate R® substituent in case (ii).
The process can be carried out under widely varying
conditionsg but is typically carried out in the presence of
an appropriate base, solvent and catalyst at a temperature
varying from about 70°C to about 165°C, preferably from about
80°C to about 140°C, and most preferably at from about 90°C
to about 100°C.

Leaving groups suitable for use in the process
described above, as well as for use in other processes
according to the present invention, include halogen atoms
such as Bxr, Cl, F and I.

A preferred process for making antiproliferative
quinazoline compounds according to formula I, wherein 2 and

Rl-Rs have the same meanings as described previously,
comprises the steps of:



protectlng group P, to forma conpound of the fornula z'kﬁsfHéT}ZUUZ
Rl N R3 (2) converting the product of step (1) to a conpound of the
fornula CH L PAN\ A2 RI' Nt R3 wherein L is a |leaving group; (3)
subj ecting the quinazoline conpound of step (2) 14 0 CT 2002 - 31 to a
di spl acenent reaction to forma conpound of the fornula RS Z CH ~ PAN R2
R1~N 1 R3 r wherein R5 has the sane neaning as descri bed previously; and

(4) deprotecting the product of stepl§3). Step (1) of the process described
above can be carried out under widely varying conditions, but is typically
carried out in the presence of the appropriate alkyl or acyl halide, a base

and a sol vent at qt) g@g&@kﬁﬁe VQEMQggngrgg;EQQUEh G & Gupput 20C,

preferably at abo houg vari ety of substituents may be used as
protecting group P in the process described above, protecting group P is
preferably a CH20CH2CH2Si (CH3) 3, CH2RZH3, CH20C(O tBu or CO Bu group.
According to a preferred enbodi nent, {P isLCHZOCHZCHZSi(CH3)3

7
o

NH,

wherein L is a leaving group, for example, a halogen atom
such as Br, Cl, F and I, and R2 has the same meaning as
described previously, with hydroxylamine hydrochloride and
chloral hydrate to form an isonitrosocacetanilide compound of
the formula

(2) treating the isonitrosocacetanilide compound of
step (1) with sulfuric acid, followed by ice and purification
with ethanol to obtain ‘an isatin compound of the formula



Step (2), the converting step, can be carried out under widely aky(QfT 2002
conditions to provide a wide variety of |eaving groups, but is preferably
carried out in the presence of N Bronobsuccini.m de, brom ne,

N Chl or osucci ni m de or N-Ilodosuccinimde, at a tenperature varying from
about 20C to about 100C,. preferably from about 50C to about 100c, and nopst

preferably at about 80C. . In a preferred enbodi nent, the process is carried
out in the presence of NBronobsucci ki aBde, CCl4 and |ight. 11~0CT 2002
32~ Step (3) also can be carried out under wi dely varying conditions,

but is typically carried out in the presence of an appropriate nucl eophile,
base and sol vent, a tenperature varying fromabout 0C t bo 150C,
preferably fromzﬂjﬁﬁ 5ﬁﬁ§Qi?Qa iféﬁéﬁ gﬁﬂpﬂﬁg 8 e?g?gb?§?aYEgBout 20C.
In a prefsragueewbdohskbhipafoxide, mustess, apt eguesysi JaeHr anddHgQr, by
reacti nggbRaeRoRYUES LERIAR 4rédh i i NA QR ol %@&Fuuhat BexicHe) farAula
2-ni tropropane, tollowed by phenyl nagnesium to forma conpound of the
formula P~ N RL~ f R3 In another preferred enbodinment, step (3) is carried
out by reacting the product of step (2) with 5chloroindole. . .step (4),
whi ch al so can be carried out under widely varying conditions, is typically
carried out in the presence of an &ppropriate acid or basic fluoride, at a
t enperature varying from about OC tib abdut 1QQ@C, preferably from about 20C
to about 100C, and nost preferab t~ 20C. - 33 The materials
1) depend upon a variety of
factors. O course, the particul ag Auent used as protecting group P
is one factor. For exanple, when P'is a CH20CH2CH2Si (CH3) 3 group, step (4)
is preferably carried out by reacting the product of ,step (3) with
tetrabutylamoniumfluoride. In a nodification of the process descri bed
above, prior to deprotecting.ste 4 t he .qr.od of 3¢l Sy’
oxidized to forma éghpﬁﬁﬁﬁgﬁ?gt§héf%ﬂ%ﬂ#%?%%qg a%&qfcgﬁbégnngf §tep

(3) with acetic anhydride to form an acetylanthranil compound

of the formula

RrR2

e

N



| R3 and then, subsequent to deprotecting step (4), the product iﬂ@ﬂ_ggnz
Is reacted Wth phenyllithiumto forma conpound of 1 ~+ 0 C T 2002 -

the formulal Z HOHNI R2 RL NR3 As illustrated above,
necessary to provide protecting groups either before,

it may be
after or during the

course of preparing the conpounds according to the present invention. A
suitable protecting group for a ring nitrogen, such as may be included in a

heteroaryl group, is for exanple, <a % val oyl oxynet hyl group,
removed by hydrol ysist with a base such as sodi um hydroxi de;

whi ch nay be
atert r

butyl oxycarbonyl group, which may be renpved by hydrolysis with an acid,
tsu;:h as hydrochl orisg %hét% tehb! see @am@&m caﬁpdu.{dﬂ éﬁ tyise% such as
etra-n

yl quorl e TBAF 0
met hoxyn&J 1%5' E‘haﬁ‘ﬁ\?“ 8 ERLIR %Wﬁﬂ?@é#‘b‘; é“%lqy and
p-ToIueﬁ@m@#dqhﬁqrﬁnna¢idomoaODtéinlaeqhyhsz¢y19@thbxyhetﬁthQMnup, whi ch
may be renoved by TBAF or with an acid such as hydrochloric acid. A

suitabl e protecting group for a hydroxyl group is, for exanple, an

esterifying group such as an acetyl or benzoyl group,

whi ch may be renpved

by hydrolysis with a base such as sodi um hydroxi de. Alternatively, when

ot her groups present in the startinq)
~I ~+ 0 CT 2002 - 35 alkynyl group
exanpl e, an al pha-aryl al kyl group
renoved by hydrogenation in the p
charcoal or Raney nickel. An addi

group is a group such as tbutyhﬁlphéﬁyls
removed by treatnent wth TBAF.

th.

terial do not contain an al kenyl or
protecting group may be, for
hewkyl group, which may be

; and

(6) subjecting the quinazoline compound of step (5)
to a displacement reaction to replace the leaving group L

with one of the desired R4—R5 substituents described

previously, and thus obtain a compound according to fomula I.
Step (1) can be carrieéd out under widely varying
conditions, but is typically carried out in the presence of
water, chloral hydrate, hydrochloric acid, sodium sulfate and
hydroxyl amine hydrochloride at.a temperature varying from
about 0°C to about 100°C, preferably from about 20°C to about

100°C, and most preferably at about 100°C.

Step (2) can be carried out under widely varying
conditions, but is typically carried out in the presence of
concentrated H,80, at a temperature varying from about 50°C
to about 100°C, preferably from about 65°C to about 100°C,

and most preferably at about 80°C.

Step (3) can be carried out under widely varying
conditions, but is typically carried out in the presence of

water, sodium hydroxide and hydrogen peroxide at a

temperature varying from about 0°C to about 80°C, preferably
from about 20°C to about 80°C, and most preferably at about

go°cC.

Step (4) can be carried out under widely varying
conditions, but is typically carried out in the presence of



A suitable protecting group for a nmercapto group is, for exanplq, aU(:T;ZUUZ
esteri-fying group such as an acetyl group, which may be renoved b?

hydrol ysis with a base such as sodi um hydroxi de. A suitable protecting
group for an am no group nay be, for exanple, an al kyl carbonyl group such
as an acetyl group (Cli3C0-), which nmay be renoved by treatnment with an
aqueous inorganic acid such as nitric, sulfuric or hydrochloric acid.
Anot her protecting group for an ankna@igroup is an al koxycarbonyl group such
as a net hoxycarbonyl.or a tent-butyl oxycarbonyl group. These groups may be
renmoved by treatnent with an organic acid such as trifluoroacetic acid. A
sui t abl t M) roup for a primary am no group is, for exanple, an
acet yl aof)é[ﬁ}ce\%l%‘lhg%l "ﬁﬁ%‘f’ B& %W&’&rﬁf%ﬁeaﬁﬁhﬂgﬁtm@@wewgc to
i nor ganiaRotth 34 @refienahly sidoiumbouton0bydr e6haBEHE gg@di Ofnd

I

pht.hal oytosr qitiaf ety NRY dMoute\G@E by treatment with an al kyl'am ne such
as di net hyl am nop ] i hydrazine. . A suitable protecting

r lajgne or with
group for a carboi%ggh(iﬁfrﬁﬁPtﬁfzﬁ? O ¥gdgrowpdelyrvexpipge, a
met hyl dFORfHLEkans , 'bup dup, typiicrtl Iyeycade-sedimoved 1By th¥dpebysiSe W kh @ base
such as maabnia wr@m%emmrvmﬂ ﬂoﬂ%%@%h”g-ghggp Is a tertbutyl
ne w th an 3rg i

group, i & e_repoved by treat Ri gbeugnh as
trifIuorg@a€épﬁ-e§%f%P{§&ﬁTeﬁ ?Yi%ﬂﬂ%ﬂly preferred processes for preparing

the antiproliferat$vep cObpocamshacentiet) dut b ey @i@@lﬂ géf‘?%h?” have

b d hQ£g4 ¢ il g i t ki h t
tﬁ:? vgfzgﬁgggigggggigggéz;gyggé%kgf as ch%ﬁ‘%é?é%ﬁ ﬁ%dePEEPFSanEOa[he
C T 2007 - i

1~0 2FBeetPPYRb RN cafflyst 8dd & seppepaterehe

conpoundgaSYiPﬁefﬁpﬁséhOutnV@hCitu.aHMMtahﬁsin;ﬂﬂﬁeﬁéﬁdbﬁg froRaaRlouie

conpound806C tbeabbageniorayeahl j %FQb ed.in the
Oﬂpsg\h?fgf e p%sawr% &\’ﬁu&ng%i fcl ude al |

phar maceyy o] shkiions accordin ot i nv
of those co%%%&%dgagegéribed above, as well as pharmaceutically acceptable

salts of these conpotieddfibagionctat thal ixasteptpiddeaciad saddiddon salts
of the calpvejdsomprilses ¥heNbee-AARLAEREAY 4 pasi ¢ group are formed,
ere appropriate, t.h, str or_, noder at strong organi c or inorganic
acids in the reseégé)oﬁrga%ggﬁbtgﬁiﬁgegygﬁéFhﬁﬂ%i RRRPIUNRG If srttep
Exenpl ar y % MNaQ¥ o f@ldiowieds Byt hydirochlarici acididethb igbddliss 4 nventi on
are: (1) comganinel acfi drsaldcinfa@t as nal eate, fumarate, |actate, oxal ate,
net hanesul fonat e, ethanesul fonate, benzenesul fonate, tartrate, glucuronate,
citrate, and acetate; and (2) inorganic acid salts such as hydrobroni de,
hydrochl ori de, hydrosul fate, phosphate and nitrate salts. Pharmaceutically
accept abl e base addition salts of c@moubds of the invention containing an
acidic group are prepared by known t hodls fr@m organi ¢ and i norganic
bases, and include nontoxic al kgcp~ne al kal i ne earth bases, for
exanpl e, /cal cium sodium and potassiu roxi des; ammoni um hydr oxi des;
and nont oxi c organi c bases such asyty- am ne, butylam ne, piperazine
and tri (hydroxynet hyl)-nethyl am ne. " As stated above, the conpounds of the
i nvention possess antiproliferative activity, a property which may express
itself in the formof antitunor activity. A conpound of the invention may
be active per se or it may be a pro-drug that is converted in vivg,o an

active conpound. Prqtaﬁﬁe%réaﬁﬂﬂﬁn@ﬁeo'nEﬂfhéinﬁ“dé¥&.%&es%%%j%%@in

inhibiting the enzynme thym dyl até synthase. Particularly preferred
conpounds are active in inhibiting the gromh of the L1210 cell line, a
nouse | eukem a cell |ine which can be grown in tissue culture. Such

conpounds of the invention are also active in inhibiting the growth of
bacteria such as Eseherichia cola gram negative bacteria which can be grown
in 1 ~0CT 2002 - 3? culture. The conpounds of the invention may al so
be active inhibiting the gromh of bacteria. The antiproliferative
conpounds according to the present invention, as well as the
pharmaceutically acceptable salts thereof, may be incorporated into
conveni ent dosage forns such as capsules, tablets, or injectable
preparations. Solid or liquid pharmaceutically acceptable carriers may be
enpl oyed. Solid carriers include starch, |actose, calcium. sulfate

di hydrate, terra al ba, sucrose, talc, gelatin, agar, pectin, acacia,
magnesi um stearate and stearic acid. Liquid carriers include syrup, peanut
oil; olive oil, saline and water. Simlarly, the carrier or diluent may

i ncl ude any prol onged rel ease, materiel, such as glyceryl nonostearate or

gl yceryl distearate, alone or with wax. When a liquid carrier is used, the
preparation may be in the formof a syrup, elixir, emulsion, soft gelatin
capsule, sterile injectable liquid (e. g, solution), such as an anpoul e,



1'+0CT 2002 - 38 topoisonerase inhibitors (e. g., etoposid o] s
bi ol ogi cal response nndi?iers (e. g., interferog). %he congositszﬁ EH:]}ZDUZ,
invention may al so conpri se one or nore other compounds, i ncluding

anti bacterial, antifungal, antiparasitic, antiviral, antipsoriatic and
anticoccidial agents. Exenplary antibacterial agents include, for exanple,
sul fonam de such as sul fanet hoxazol g, ogul fadi azi ne, sul fameter or

sul f adoxi ne; di hydrofol ate reduct ase inhibitors such as trimethoprim
bronodi aprimor trinmetrexate; penicillins; ceghal osporins; am noglycosi des;
bacteriostatic inhibitors of protein synthesis; the quinol onecarboxylic

aci ds andwibhi phésgene | @t thi iptelsgeaealtogLormnet hempaspecof ofhé he i nventi on
rel ates teogmhilgsapeutic process of inhibiting the growh and proliferation
of cells of higher organi snms and m croorgani sns, which process conprises
adm nistering to a host, such as a vertebrate host (e. g., a mamml or
bird) an effective anmount of a conpound according to the present invention.
A particularly preferred therapeutic process conprises admnistering to a
host an effective amobunt of a conpdund laccording to the present invention
to inhibit the enzynme thym dyl ate J§ }pe conpounds of the invention
are particularly useful in the ¢ g # Rfanmal i an hosts, such as human
hosts, and in the treatnent of Any of the antlprollferatlve
conpounds descri bed above, oro » cally acceptable salts thereof,
may be enpl oyed in the therapeutchprocess of the invention. The conpounds
of the invention may be admnistered in the formof a pharmaceutically
accept abl e conposition conprising a diluent or carrier, such as those
descri bed above. Doses of the conpounds preferably include pharnmaceuti cal
dosage units conprising an efficacious quantity of active conpound. By an
efficacious quantity is neant a quantity sufficient to inhibit the folate

nmet abol i ¢ pRLEMAYS f@g&ﬁ&iiﬁﬁhgﬁgalwyygfh@kghngﬁtects therefron1through

adm ni stration of on of _the maceut i cal
dosage units. An exeﬁ%‘?grﬁe%‘éﬂ%ﬂ g&a é:°ﬁlr‘|’i°% f’gr e%ﬁ?%g %{) F“lr*R)
conpri ses &ﬁthnﬁbh9r@f°H@am%d%nﬁnhYquyh%ﬂnﬁdeaGpl@bteenp@u@di@ezOkimQQran1
of the hosicompbahar ael ¥hengohmhiaof a gram nore preferably 100 mlligrans,
arid nost preferably about 50 m|ligrans per kilogram of the host. The
sel ected dose may be administered to a waznbl ooded ani mal or nmanmal, for
exanpl e a human patient, in need of treatnent nediated by fol ate netabolic
pat hways i nhi bition by any known nmethod o admi nistration, including
topically (e. g. as an ointnment or crean), orally, rectally (e.g., as a
suppository), parentally, by injection or continuously by infusion,
intravaginally, intranasally, |ntrabr08ch|a ly, fntraaurally or
i ntraocul arly. The conpounds accordi ng to tfile present invention may be
characterized as produci ng any one anRantiproliferative effect,
ﬂgé

an antibacterial effect, an antipa gct, an antiviral effect, an
antipsoriatic effect, an antiproto an anti cocci di al effect or
an antifungal effect. The conpodﬁﬁ% art espécial |y useful in producing an
antitunmor effect in a vertebrate host harboring a tunor. ~~t 0 CT ~4~?~
- 90 EXAMPLES As stated previously, Table 1 discloses a nunber of
preferred conpounds according to the present invention. Exanples of the
process used to nake several of these preferred conpounds is set forth

bel ow.

; and
then subjecting the resdlting quinazoline compound
to a displacement reaction as set forth in step (6) discussed
above to obtain a compound according to formula I.
Step (5a) can be carried out under widely varying
conditions, but is typically carried out (i)in the presence
of methanol at a temperature varying from about 0°C to abou:



The structures of all conpounds of the invention were confirmnmed zy(ﬂiﬂtﬁnoz
magneti c resonance spectroscopy, infrared spectroscopy, elenent

m croanal ysis and/ or mass spectronetry. Infrared absorption spectra were
taken on a Mdac FT or a Perkin El nmer Model 457 spectrophotoneter. Spectra
were obtained as | CBr (potassiumbromde) pellets or neat filns, and the
peak val ues were reported in cm1. Proton magnetic resonance spectra were
determ ned using a General Electric 300 spectrometer operating at a
field strength of 300 MHz. Chenmical shifts are reported in parts per

mllion (b) by setting the references such that, in CDCl3, the CHC13 peak
Is at 7.26 ppmand, in DVSO d6, the DVSO peak is at 2.49 ppm Standard and
peak mul &0RPCeI pteéeaqﬂelue%whanwfasm"cﬁ | evrbant Ji0t§l,epnddmodoubl et ; dd,

doubl et e@@h&ﬁb@&sattabéﬁtm@*c bisd ERe&RA(Si NAlreLhebpeskbnead ggoubl et ;

br, broa pegt term ned usi_n a VG
7070E. HE ST “?Eéé'ﬂght Fﬁﬂrﬂgﬁ%g c?‘?%?re?gerga%éﬂ‘ﬁ%e’i% ings &

met hod, @bausni7fi*Agteorbayt 30 Qe\ﬁ“oaﬂdpaﬁf¢§¢b3§om%eﬂh%wpé:0@t°me of 200C.
El emental mcr oanalsxs&ps Ba@\;l dad besdhkiiéaroﬁbwml Wl My thin t

0. 4% of the oret es e th or mam de
Cover) \ediiee, B, 4B VRPiaRRR Beesi R HE T I O R ehedndt

N, Ndi net ho# a@d&ﬁtﬁ&ﬂ@n(e" IQMA&) temperatNreo VaryAng| fg@mdﬁyolv\bso%ﬁ id ar | y
dried. Teibahydze¥ay aihd "thdn' )(149 sml Thd pRedskbhes 6edhethdxesr aphenone ket yl

under nit he t " € 3] Fl ash

chr onat og#%gﬁgr%g e ‘?Af’%irrg%r}ﬁ! t|S(:0tao%ggl %g%}:hw éAr’flo’@%SS) Wher e
t he crudepgeteaalmé %ww:eemfmwe% heat 0°Ct toedbemts2P%@d in a
nor e pol aand8ohusttpreferdbly &t RIRAGY 20«4l and Merck Art 7734 silica was

dded. The sl tor fitted
Mtha course ol aseiteP, (351 NEE BE ISR AT YA aBYOPORRL R 1€
silica wasonddiappli butt bst EEpEea L. cmhe S iahbeabsgeapas PLTLC')
\AE?({ e gter f @ilgRgmen aﬁae&ﬁmbﬁd':ﬁébﬂ&hﬁﬁfxe Shirdﬁ@clﬁib:iwo auVer Q:'émﬁia'&:atﬁﬁi'%)

radt s I \' S 0 S were
determ ne\é\rl% i(ii{gl\/gg:ogl g,{:oﬁ@ érggtogstan%§9vxé}:e£ﬂ%/g(c‘s) k ‘%\gd;abg%aggogl

Pr epar at | PV G&@ﬁ@uﬁ@s a@Ru&na"? ga Eﬁﬁpﬁaﬁﬂspwmlm&tv@rb@“&r epar ed
according to1de follow ng reaction scheme: CH / \ S NO Oet O\ ., .CH

C-N ~/ H- OH C\D 6%1”%ﬁbé?ﬂ9$hlgrwy85r£fu§§ew émgodiment of the six
step process discussed above, step (6) is carxried out by
reacting the product of either step (5) oxr step (5b) with a
4-thiopyridine anion, in the presence of sodium hydride,
copper (I) bromide and copper (I) oxide. A preferred process
for preparing the anions of 4-thiopyridines for use in the
present invention comprises reacting 4-mercaptopyridine with
NaH in anhydrous N,N-Dimethylacetamide. The process of
preparing the 4-thiopyridines may be carried out under widely
varying conditions, but is typically carried out in the
presenbe of sodium hydride and dimethylformamide at a
temperature varying from about -20°C to about 20°C,
preferably from about 0°C to about 20°C, and most preferably
at about 20°C.

Another particularly preferred process accoxrding to
the present invention for preparing quinazoline compounds of
formula I, comprises the steps of:




OBt CH HOHEN/ OCH o  / NH.S4 gf ~Bf HN\ CH HO ~ CH mﬁ~@~
HN6 73 OBf CHHN" NHet~l 8 14 0 CT 2002 - 42 ~ N o s14 HCT 2002
CH H-C- N o s

- 24 -

(1) reacting a compound of the formula

[4

3l

wherein the R° substituent is hydrogen, ~CH,, -OCH,, CF

N(CH3)2, and the like, with a benzylmercaptan to form a
compound of the formula

wherein the Rlo

substituent is hydrogen, or -OCH3;
(2) reducing the product of step (1l);
(3) deprotecting the product of step (2); and

(4) reacting the product of step (3) with a



HN ( \ CH H- ~-N 9 8A |0 14A Preparation of Internediate Corrpanél QET 2002
-3-Brono-4-nethyl-aniline A solution of 50.0 g (0.23 nol)
2-Brono-4-nitrotoluene in 500 mM methanol was placed in a Parr

hydr ogenati on bottle. To the solution was added 5.0 g Raney nickel. This

m xture WAs hydrogenated at 30 psi H2 on the Parr hydrogenator for three
hours with agitation. The Parr bottle was vented, the reaction m xture was
filtered through di atomaceous earth RBetitej, and the filtrate was
evaporated to yield 41.0g (95% of a yellowoil. IR (neat) 3329, 3144,

2604, 1609 12B8, 1030, 812 cn11 1H NVR (DMSO-d6) 6 2.13 (s, 3H), 5.60
(bs, 6. 46 2.3 Hz), 6.79 (d, 1H, J = 2.3 Hz), 6.94
(d, 1H ‘3°“19‘§"Z£ é‘ﬁhl\?é‘&%’i for C7HBBr N: 184.9843. Found: 184.9840.
Preparati on of Internedlate Cbnpound (2)

-3-Erono-4-nethyl -a-isonitrosoacetanilide A mxture of 45.0 g chloral
hydrate (0.2? nol), 65.0 g sodiumsulfate (0.46 nol), 40.0g
3-Brono-4-nethylaniline (1) (0.21 nol), 20 mM concentrated HCl, 55.0 g of
hydr oxyl am ne hydrochloride (0.?9 nol) and 1.5 1 of H20 Were heated at |00C
for one hour. The reaction m xture was Igooled to OC, and the precipitate
was col lected by filtration. The dgplid jwas shed with H20 and dried to
yield 41.0g (76% as a tan sol kg R 7C. IR (KBrj 3439. 3310, 3110,
2998, 2876, 2749, 1636, 1591, 14 905, 691 cm 1; 1H tZMR ( DMSO- d6)
6 2.28 (s, 3H, 3.0 (bs 1H%1 h4~0 Ff 2002 - 43 7.28 (d, 1H, J = 8.3
Hz), 7.53 (dd, 1H, J = 1 Hz), 8.402 (d, 1H, J = 2.0 Hz), 10.26 (s,
1H), 12.21 (s, 1H). Anal. Cal cd. for CRROBr N202: C, 42.04; H, 3.53; Br,
31.08; N, 10.90. Found: C, 42.71; H, 3.57; Br, 31.44; N, 11.09. Preparation
of Internediate Conpound (3) -4-Brono-5-nethylisatin To 160 ml concentrated
sulfuric acid at 80C was added 40 g (0.156 nol) of (2) and stirred fox one
hour. The reaction m xture was cooled to roomtenperature and then poured
onto 2 1 of crushed ice. The precipitate was filtered, washed with water
and then washed with benzene The red solid was added to 800miL of boiling
et hanol . ol .ution d s a €a col.l ected
and t hen mulgg 2 atwi‘t ATE d d e? ano J“5‘6‘{'§‘rom) n“%t%ﬂ |sa§£’ &Eés BGEFF as sone
of . the dé’éief"éd’uﬁrlﬁdeéﬁl Eeffi Asleavite FEAYRr 49 qihﬁa,maﬁdceeﬁoeedseﬁar ated
by silicaus fidm@flacol uim chromat ography. The filter cake was dried to
yield 199 (50.7% of a red solid: MP. 245--248C. IR (KBr) 3302, 1750,

| 609, 1466, 1273, 675 cm1; 1H NWR (CDC13) 6 2.26 (s, 3H), 6.8 (d, 1H, J =
7.9 Hz), 7.5 (d, 1H, J = 8.3 Hz), 11.06 (s, 1H). Anal. Calcd. for

C9H6Br N02: C, 45.02; H, 2.52; Br, 33.28; N, 5.86. Found: C, A5.10; H, 2.54;
Br, 33.19; N, 5.84. Preparation of Interyedi & e Conpound (4) -5

Met hyl - 6- brono-anthranilic acid A m xtur of BO M 3N NaoH and 19 g of
isatin (3) (0.08 nol) were heatedzat t sol ution Was added 18 mi
30% H202, and the m xture was stiired ‘or ong hour. The m xture was cool ed
to 5C and acidified to pHS W tyg,€0ONg ated hydrochloric. acid. The

sol ution was evaporated to dryness 4 en added to 300 m nethanol. The
m xture was filtered, and t S
solid (97.8%theory): MP. ydrochlorlde) 290- 29AC. IR (KBr) 3619, 3229,
1578, 1478, 1412, 1381, 1084, 1010, 8203 706 cml; 1H NVR (DVBO-d6) 6 2.13
(s, 3H, 4.9 (s, 2H), 6.4




1~0CT2D02 44 (d, 1H, J =7.9 Hz), 6.74 (d, 1H J = 7.8 Hz’])l;
Preparation of Internedi ate Conpound (5) - 5-Bronp-6-nethyl acetyla
(5-brono- 2, 6-df. net hyl -4H 3, 1- benzoxazi n-4-one) A mxture of 18 g
anthranilic acid (4) (0.078 mol) in 300 m acetic anhydride was heated at
reflux for 3 hours. The solution was cooled to OC and filtered. The filter
cake was washed with acetone to yield 16 g (81%theory) as a white solid
(M P. 190-194C) which was used witho&é further purification. IR (I~Br)
3460, 1750, 1660, 1574, 1416, 1260, 1070, 841 cm1; 1H NWR (CDC13) d 2a45
(s, 3H, 2.55 (s, 3H), 7.40 (d, 1H J 8.2 Hz), 7.64 (d, 1H, J =-8.0 Hz).

HRVS cal cd. for C g—%%{ o] ar ation, of

I nt er medi at e Conpou glq% g%@%r%iﬁg ZE Eﬁgé %é(% %Zd i TR h’sa u A3 i n- 4- one
Anhydr ousCHtmiler Y) iRy iogh gondd gt Pﬁﬁm BuFlhgktW%lW epdcBed) (34. 0
mol ) antdutanid 1(:&) prasEbridee dfeamt iappropeiater badef and 3sdwend hee S9! vent
was evap I t/9° f S ed.. The
reacti onOIEéla rée&m"/g%wﬁa%“? UX t?ngiefgt ﬁl}ghga%&\ﬁr ’?eclj'ﬁ e PRIV ¢ i ng

sol uti on %mc%?‘éﬁ rod'é’aﬂﬂf’%l?cﬂ fGed to pH4 with concentrated
hydrochl oric acid. ghepn(xyurﬁxé/\tméudmﬂj atepandanhbef chteiedakgrwas washed

wth wate r . 39 f as tan
solid: MP {mﬂg &gggg J’?’g’é}' i cg:?tzio uct %sglﬁggsgﬁﬁiogt g ﬁgrout

puri fi cat ABnthERPERBENCO 02D POEgAnd il y do 2 Fesperaspye 9’298rom| 28, 872
cm1; 1H hMButDIBO €6) anodt 380¢G, ﬁi‘éﬁeﬁhm (ExorBldbout. 29°Cdrollbodt= 8. 3
Hz 7.70 g 1 J 2 dIRMVB cal cd. for ClOH9Br N20:
Do’ ogon. WaSingopord grﬂéﬁd B (Bout Yo - (7

- Met hyl - 2- ani no- 6- bP&EEB- £ 3det K P— RPEALEC 9ﬁ>& Ry §en degcarrdsd omt)

ant hrani | yrisler widely vmlialgolcomditlheas pdoat ieftypd dadny? cansielo dulte

sol ution vgs tﬁféd‘éﬂ:te]s%x{@e %‘in P?ES%QXQ&OEH%AQ Afd hetdd dGJEH Was

heated for an ad I onal e react m xture was evaporated to

dryness. &t du %Rﬁ% Véerv.iﬁgzémmoa’e?qt 2008°C 45 ahguRP *hd

neutral i zmh:eﬁe:;&l?lw firrord ratm\h:yl-am%e toThboatuedls mwd uid= parsEendyBet ed

with methyleng.Ghl gid e -3 ﬁfq %rb%‘ﬂ\@roecsepar ated, and the organic |ayer
ate

was dried over magnesi um sul tered and evggorat ed to dryness to
yield 6.0 g of (?), SEeRn(b}: R RS IS90FEG: REEr Pi Y )vaIsng 3410,
3220, 3000902@513;038511;\1&72@ tylﬁﬁfnlmsmrmAe@Ooutzsﬁ tnezp);eéﬂluse 816 cm | ;

1H NWR (CD@iﬁ)atﬁ 2 ddetimid s&iﬁﬁu( r':ilé)e, tobpekby aa;b'%%m@dgoalﬁ@’ 1H J

= 8.2 Hz), for o 42.9890.
RN KO PR AN 1w R e T
- 2- Ami no- 5-3po¥E~363 °£,dprefigtprbly- ﬁé@myﬁhﬂﬂﬁa‘&%ﬂq MﬂbﬁétTéOQ°§a)l anton of
met hyl est efost/ prefetabld &EOhboti $0°0l of diglynme was added 3 g (24 mml)
of chl or of or mam di ne I l.qri. de. h e t reflux for 1
hr. The m xture was é&l‘y glg(éggg&éggnag P%ne '# Sll},]%)sé)ﬁ%l %% %lmﬁélﬁ;é;&éw
et her and t%@jrqcé@#i@eﬁ &he 6t29590€88%the0r y) of a tan solid: MP.
(hydrochl oride) >390G1 Theeducididcta wempoasd oft et fdimdlzer purification.
| R (KBr) 3140, 2950, 1670, 1620, 1471, 1402 816, 600 ciri 1; 1H NWR
(DVMBO-d6) b 2.28 (s, 3H), 6.75 (bs, 2H), 70(d 1H, J = 8.3 Hz), 7.40 (d,
1H J = 8.0 Hz), 11.8 (bs, 1H). HRMS cal cd. for 09H88r|\l30: 253.9927. Found:
253.9929. Preparation of Conpound (9) NOpnpound 8A)
-3, 4-Di hydr Q 2, 6-di net hyl - 4- oxo- 5- (4- pyri dyl t hi 0) - qui nazol i ne To a sol ution
of 3.2 g 4-nercaptopyridine (28.8 n 50 mM of anhydrous
N, N- Di met hyl acet am de at 0C was adde§ 1. 2 g (28.8 mmol) NaH (60%
di spersion in mneral oil), and the NA@s gstirred for 1 hr. To this
reaction m xture was added 3.1 g bronodui nazoline (6) (0.012 nol), 1.4 g
caopper (I) brom de, and 0.70 g of copp (I') oxide. The m x WAs heated at
90C for 4 hrs. The reaction m xture was evaporated to dryness, 50 m of an
H2S/ met hanol solution (10 g/1) was added to the residue, and the m xture
was stirred for 1 hr. The mxture was filtered, and the filtrate was
evaporated to dryness. The solid was purified via flash chromat ography on
silica gel using MeOH CH2C12 (5:95) to 1 ~0CT 200? - 46

0CT 2002
nt hr ani |




yield 1.7 g (48%theory) of a tan solid: MP. 235-238C, IR (KBry g4
1670, 1633, 1575, 1460, 1408, 1300, 841, 820, 714 cm1; 1H NWR ﬁcﬁeﬁﬁhﬂbZﬂﬂZ=

2.28 (s, 3H, 2.A0 (s, 3H, 6.80 (d, 2H, J =5.9 Hz), 7.60 (d, 1H J = 8.3
Hz), 7.80 (d, 1H, J = 8.5 Hz), 8.2A (d, 2H, J = 6.5 Hz), 12.10(bs, 1H)

Anal . Cal cd. for C15H13N30S H20: C, 59.80; H 4.98; N, 13.95; S, 10.63.
Found: C, 59.58; H 4.90; N, 13.89;-S2710.62. HRVS Cal cd. for CL15H13N30S:
283.0773. Found: 283.07?79. Preparation of Conmpound (10) (Conpound 14A,

- 2- Ami no- 3, 4-di hydr o- 6- net hyl - 4- oxo- 5- (4- pyri dyl t hi o) qui nazoline To a
solution of 17.2 g 4-nercaptaopyridine (15.5 mol) in 250 m of anhydrous

N, N- Di et 15a5at é‘mcd’é‘Pé’P“G‘C%\éh&d&Q 13 g of (15,.5 nol) NaH (60%

di spersion in mneral oil), and the reaction was stirred for d hr. To the
sol uti on Was added 15 g am noqui nazoline'HCL (8) (51.3 mmol), 4.5 g copper
(I') bromde, and 4.5 g copper (1) oxide. The m xture Was heated at 90C for
4 hrs., and then concentrated under vacuum To the resulting solid was
added 150 nl H2S/ MeCH sol ution (20w, 1). The dark mixture was stirred for 1
hr., the precipitated CuS was renojed by filtration, and the nethanolic
filtrate was evaporated. The soli s washed wi th met hyl ene chl ori de,

foll owed by ethyl ether and fina|ly bpiling isopropanol to yield 7.5 g (50%
theory) of (10) as a tan solid: ﬁ/’ 1-.302C, IR (KBr) 3320, 3150, 2750,
1670, 1575, 1466, 1305, 1220, 804, 710 2 cml; 1H NWR (DMSO-d6) 6 2.30
(s, 3H, 6.35 (bs, 2H,'6.80 (d, 2H, J = 5.9 Hz), 7.26 (d, 1H J = 8.4 Hz),
7.58 (d, 1H, J = 8.5 Hz), 8.25 (bs, 2H), 10.85 (bs, 1H). Anal. Calcd, for
Cl4H12N4A0S1.5 H20: C, 54.00; H, 4.86; N, 18.00; S, 10.30. Found: C, 53.81;
H 4.25; N, 17.71; S, 10.28. HRMS, calcd. for Cl4H12N4A0S 284.0734. Found:
284. 0732. 1 ~0CT 2002 Exanmple 2: Preparation of Conpounds 13A and 15A
Compounds 13A and 15A were prepared according to the follow ng reaction
schene: OCtl~ OCH~- OHBr / 88 M \ ~H\ ON~Br I NO NH=H. 11 12 O Br
pB Y\Y~H OCH-O , HO~i~ H/C~- NN~/ H=N 15 14 (Noc Isolated) O & HN
H-C~ N 16

(2) reacting the product of step (1) with a
xanthate compound to obtain a compound of the formula

A

OCH,CH,

(3) subjecting the product of step (2) to
hydrolysis and further reaction with a compound of the



OBt \ OCH- ON | H 13 17 18 13A 15A 1~0CT -~ - 48 PépfGT 2602
of Internedi ate Conpound (il) *-3-Hrono-4-nethoxyaniline To a sol ution of
38.0 g of 1-bronp-4-nitroanisole (0.164 nol) in 300 M of nethanol/THF
(1:1) Was added 5 nl of anhydrous hydrazine and 4.0 g of activated Raney

ni ckel catal yst suspended in ethanol. The m xture was stirred and heated to
a gentle reflux, where upon the nixturgghegan to effervesce. Wthin a
period of 3 hrs. 7 additional m of . hydrazine and 4 additional grans of
Raney ni ckel wer ei ntroduced i nto the reaction. The warm reaction nixture
was vacuum filtered through a pad of silica gel to renove the catal yst, and
t he pad wd®mMdRoughly washed with ethyl acetate. The filtrate was
concentrated, and the dark brown oil was placed under high vacuumto renove
traces of solvent. The product deconposes readily and was used as is. 1H 1t~
(CDC13) b 3.46 (s, 2H), 6.6d (dd, 1H,.J =8.6, 2.7 Hz), 6.73 (d, 1H, J =
8.6 Hz), 6.92 (d, 1H, J = 2.7 Hz). Preparation of Internedi ate Conpound
(12) -3-Bronmp-4 net hoxy-a-isonitrosoacédtanilide In a 250 M 3-neck round
bottom flask, 84 m water Was add .3 g2A37.8 mmol) chloral hydrate

The flask was fitted Wth' a nm#hani Trrer and reflux condenser, and
90 g anhydrous sodiumsulfate p dded over a period of 1 mnute
with constant stirring. A soR&{i ofiNGf g (31.2 mmol ) of aniline (11) in
3.0 Ml cons. HCL and 21 m water Was adk d, followed by a solution of 7.7 g
(112 mmol H2NOHHC1 in 35 ml Water. The 'l xture was slowy heated to refl ux
with constant stirring and continued for 2 mnutes at which tinme brown
crystals forned. The m xture was cooled, the solid filtered off, washed
well with water and dried to constant weight by vacuum The resulting solid
wei ghed 5.65 g (66% theoretical) and Was pure enough for the next step. An
anal yti cal sanple was pregared by recrystallization. MP. 202-203C (hexane,
Et OAC). | Rwhie@Bih 348Ad R376p RO5Rave@lRte SiRdmek®dfgs1843cuddd?, 1295,

1270 1047, ( 6 3H), 6 87
o Gy ab it E A QL oinll 42

o cT 2~~ N ‘lré’imﬁ%“ egomide’s | ROPRRY  ( Bhdprondge @nds Gppmﬂgelwzos D. 11

Et CAc: C, 4ixid dd dhﬂiin Brcoﬂ@oaﬁd bif Sh&lforkrmulzd: C, 40.45; H, 3.44; Hr,

2?7.86; N, 10.34. Preparation of Internediate Conpound (13)

- 4- Bronp- 5- met hoxyi satin Vacuum dri ed a-1sonitrosoacetanilide (12) (3.0 g;

Step (1), the reducing step, can be carried out
under widely varying conditions, but is typically carried out
in the presence of hydrogen gas, an appropriate solvent and a
catalytic amount of palladium, preferably at room temperature
of about 20°C. Of cburse, elevated temperatures may be used
in some cases to expedite the reaction.



11 mmol) was slowy added to 8 ml conc. H2504 at 50C whil e bei ng_ﬂséi Dr[/ef X
The reaction m xture first becane yellow, and then turned dark. Th 2002
tenperature was raised to 65C for 10 m nutes, and the reaction was foll owed
by TLC (Et OAc/ hexane; 40:60). Heating at 65-70C was resuned until all the
starting material was consuned as judged by TLC. Upon conpletion, the
reaction m xture was cool ed and added to 80 g of crushed ice wnth stirring.

A dark red solid formed and was filter?®d-oft, washed free of acid by water
and dried under vacuum The resulting substance was purified by

chromat ography on a flash silica coI um using a gradient system of

Et OAc/ hexane; 40: 60g éﬁ z?ut e%ﬁ &f& <§Q: gﬂxd el 63\ WRA§S Vg%g'soﬁener (13) |

6- Br ono- 5- met hoxyi satl

i)‘l foll o¥ the deS| re

whi ch was GanH2AoRsas bRt, &8 SEP aaf ASEESSE Y din e Bsesens e B e || &
(KBr) 2064=.m Ktﬁ&ou‘s?ﬁ@,idl&id NABOg followdd! IVDIGRGESM onmtiie DVEO d6) 6
3.91 (s, 74 08 ( 8 Hz), 10.88
(s, 1H). Ana %"ﬁ“ﬁ&%orﬁﬁ aEtel Ego'lﬁz 4’WCH% ot 20 0%3’1 25 N 5.47.

Found: C, Zfrﬁ“ "’39 §Ot°l\Pb8“ﬁ2 ®r e?;%‘?aﬁ“?%‘h RHefieRabledi at e
Conmpound (&G)abﬁnBr(mm.-G

met hoxyacet yl ant hr anjyl & E‘H’[Qf%g%@pq&@ebgyg@ ? b@gﬁogg é)&]ec}\i% 4

magnetical ly sti rred sol

of 2N aq. REGRE (YEIeL1YmAyYing %ﬁiégc’?‘&foé“% Fe 86?131 of&%¥48A 0. 90
of 30% H202uE8wothnBAGHEK Rl chetdl agmlalﬂay:lﬂreeplfngromeabeupeoacme bel ow

igg:GO;FheAﬁrggh%S?gzg th@“éef&&o‘?‘%oo OO0 By 3] Eollibiagnoxane:
MO - R P WL R L Chpc. e e T R LS
i ndi cat ed cowslirgionsn bt ig typicQ 1y Tc00ed X imhéhet pressgerabéri al .

The m xtur giepAdpdihited pakk) 8bocéat awelédtay st [ ol t%alges‘:ar&ﬁ%at fat ed
via a Cryo enic, tr Cr.u

acid (14, ing g%ﬁ;‘”&%’&gg Psag?\ﬂg &‘?%\'gé t%%fteé%?tb >éEfﬁ’“‘zg mu of
aceti c anhy?0{Cecarabauf ILMEE f end4Boat npreferalhly dat kabrut HO0fCOnas t hen
concentrated as bef Ol ghothfaxt erf@gr@ge %éeagdﬁgraﬁr@g@@ﬁ]%theet hyl

acet ate: hexane . _The mxt I ltered 1thr

silica gel #B*P 71‘6 ‘?n‘“s‘?ﬂ‘?ﬂﬁréjar?ém%ﬁ’m?ga Sa ﬁ%ﬁ 1) é S(ﬁ%% on was
partial |y cbaventhat samameaningeds dessaibedr prevheuplyvducomprisnaltlieed
yielding 1. étegs(d2% based on starting isatin (13)). MP. 228-229C {dec.).

| R- (i CBr) 3397, 2039, 17 1 1625 el : 88la 617 cm1; iH
NVR (CDC13) d 2. 42 (s(!‘; g’g’!a‘-”("‘s °°§1ﬁ3°3“§¢*.3§$ %21% fé,%g“é 8.9 Hz), 7.51
(d, 1H, J 8.9 Hz), Anal. "Calcd. for CLOHBBrNO3: C, 44.44; H, 2.96; Br,
29.62; N, 5.19. Found: C, 44.32; H, 3.04; Br 29.53; N, 5.09. Preparation of
I nt er medi at e Conpound (16)

- 5- Brono- 3, 4- di hydr o- 6- net hoxy- 2- met hyl - qui nazol i n-4-one To 1.25.9 (4.6
mmol ) of the anthranil (15), in a drieq rou bottom fl ask equi pped wth a
dry ice condenser, was condensed appro gy 50 Ml of anhydrous NH3. The
m xture was magnetically stirred fox 40 RZhis tinme, the dry ice
condenser was renoved, and the NH3 to evaporate. Upon
evaporation, 15 m Water and 1.5 nm 2 wer e added, and the sol ution
Was refluxed for 1 hr. The sol uti 88 " wasN{her cooled to room tenperature,

and 1N HCl1 WAs added adjusting the pHto apq{pX|nater 9 and thus
precipitating the quinazoline. The white substance Was filtered off, washed
with Water and dried, yielding 0.71 g (57% . MP. 273-274C. IR (KBr) 3189,
30?4, 2990, 2974, 2899, 2362, 1676, 1643, 1552, 1461, 1303, 1286, 1063,

872, 832 cm1; 1H NWR (CDC13) 6 2.39 (s, 3H), 3.98 (s, 3H, 7.39" (d, 1H, J
=9.0 Hz), 7.59 (d, 1H, J = 9.0 Hz), 11.60 (s, 1H), Anal. Calcd. for
C10H9Br N202: C, 44.61; H, 3.35; 8r, 29.74; N, 10.41; Founds C, 44.56; H,
3.40; Br, 29.63; N, 10. 36. -1 ~0 CT 2002 - 51 Preparatlon of

i nt er medi at e ﬁ@@ﬁ@mch’( 193 RY Gerjeownd 53A% meanings as described

-3,4-Di hydro y i |ljne To ?8 ny
(0.7? mol) ofgﬁgﬁégga% bﬁﬁ??@.ne 5%5 éi@ﬁhig kgp 8}8#*§@R§)icnid NaCOH
in 1 mM of dry DNA. To the resulting solution, 134 mg (0.5 mmol ) of

gui nazol i none (16) dissolved in 2 nl dry DVA was added. The m xture was
kept under N2, and a finely ground catalyst m xture containing 44 ng CuBr
and 22 ng Cu20 Was added. The m xture was stirred magnetically and heated
to 135C, until the reaction was conplete as fudged by TLC (anh.

NH3/ MeOH/ CHC13; ,0 5: 4.5s 9.5). The solvent Was renoved. under hi gh vacuum
through a cryogenic trap cooled to -78C. The desired product was isol ated
by flash chronatography (anh NH3/ MeOH/ CHC13; 0.5: 4.5: 9.5) on S|I|ca

A NN NN A PN AN PN AN N r—




- 52 - 6.0 Hz), 8.51 (s, IH, 11.51 (s, IH . Anal. Calcd. for ’11%0(;‘[7[102
Cl~H11N302S:.C, 58.94; H, 3.13; N, 11.97; S, 11.22. Found: C, 58.98; H, -
3.16; N, 12.00; S, 11.61. HRMS cal cd, for Cl4H11N302S: 285.05733. Found:
285. 05720. Excanpl e 3s Preparation of Conpound 12A Conpound 12A was
prepared according to the follow ng reaction schene: No= N+ "CH N+ CH o-
0. iI9NOS\ ' CHs \ ~ ---HN H-C-N- fp CH Q 20 12A Preparation of
Compound (19) -4-Benzylthio-2-picoline-Noxide Mneral oil was renmoved from
pot assi um hydride (0.11 M 35 w. %dispersion in mneral oil) by several
washi ngs with petroleumether (5 x 50 m ). The remai ning petrol eum et her
was r enovRPtastdngy geoum PTotehEorur § solFaundgdset rhepff ommwmidr ous THF was
added cautiously. The well stirred suspension was cooled to OC. To this
m xture, 14.1 ~1r ~~~2~Z -- 53 m (0.12 nol) of benzyl nercaptan
was ‘added dropw se over a period of 30 mnutes. The resultant mlky white
m xture was warned to roomtenperature and allowed to stir for an
additional 30 minutes. The m xture WAs then cooled to -30C, and 15.41 g
(0.1 mol) of 4-vitro-2-picoline-N oxide was added portionw se. The m xture
becane dark orange-brown in colorg Onceguwarnmed to roomtenperature, the
m xture was refluxed for one_hour hi s t%ne, the reaction was cooled to
PrRg, pHOf the mixture was adjusted to
ed with dichloronmethane (3 x 300
m ). The conbined organic |a B ed (anhydrous Na2S04), and the
sol vent was renoved under reduced presqure. The crude residue was
chronat ographed on flash silica gel w gh MeOH/ CH2Cl2 (G adients 3s97.,
4:96, 5s95). The pure product was isolated (6.94 g; 30%yield) as a tan
solids MP. 98-99C, IR (KBr) 3063, 3028, 1612, 1466, 1236; 831, 715, 675
cni 1; 1H NWR (CDC13) L 2.45 (s, 3H), 4.16 (s, 2H), 6.97 (dd, iH J = 6.8,
2.7 Hz), 7.07 (d, 1H, J = 2.7 Hz), ?.32 (m 5H), 8.09 (d, 1H J = 6.8 Hz).
Anal . Calcd. for CI13HL3NOS: C, 67.50; H, 5.66; N, 6.05; S, 13.86. Found: C,
67.51; H 5.69; N, 6.08; S, 13.77. preparation of Internedi ate Conpound
(20) -4-Benzylthio-2-picoline Conmpound (19), (1.97 g, 8.5 nmol) ‘was
di'ssol ved into 50 m(2f cdnvenafisgmthEhersdhoti ofi swasp stiy reda cool ed to 0C,
and 1.75 ndof uﬁhr6¥ﬂéhéﬁf6#¥3¥§"”cn5 trichloride was added dropw se. Once
the addition s conplete, the reaction m xture was brought to room
tenperature and then heated slightly under reflux tenperature
(approxi mately 55C) until no starting N-oxide was present by TLC
(MeOH CH2C12; 5:95). The solution was then recooled to 0C, and 10 gm of ice
Was added with vigorous stirring. The m xture was nmade basic (pH 8) by
careful addition of 1 M NaOH, and the organic phase was separated. The
aqueous | ayer was extracted w th di ¢l or&elthane (3 x 50 m), and the
organi c | ayers were conbi ned aqq\dri d ( nhyd&gus Na2S04). Renoval of the

g

approximately 6 with 2 M HC

1
R {

rR3

wherein L is a leaving group;
(3) subjecting the quinazoline compound of step (2)



~ ~ o0 cCc z 2002 - 54 solvent under reduced pressure gave an oil TH§ﬁ52
chromat ographed on a short flash silica colum using MeOH CH2C12 002

The product was isolated as a white solid (1.54 g; 84%yield): MP. 69-70C
IR (KBr) 3028, 3003, 2920, 1583, 1454, 864, 8I5, 719, 702 cm1; 1H NWR
(CbC13) d 2.55 (s, 3H), 4.22 (s, 2H), 7.03 (m 2H), ?2.35 (m 5H-), 8.28 (d,
iH J =55 Hz). Anal. Calcd, for CL3HI3NS: C, 72.52; H 6.08; N, 6.50; S,
14.90. Found: C, ?2.46; H, 6.11; N, _63%0. S, 14.80 . Preparation of
Compound (21) (Compound 12A1

-3, 4-Di hydro- 2, 6 di met hyl - 4- oxo-5-(4-(2-picvliny~.thio)]c;uinazoline To a
solution of 5 NH3 condensed into 5 nl THF kept at -78C was ridded 115 ng
sodlun1ne?%la(@F%P#ﬁﬁﬁ@enQTRQQRQ%@“bWGef§6WuP|§ﬁmﬂa§n§tpfréueféprmﬁla1nutes
To the reaction m xture was added 1.0 g (4.65 mmwol) of

4- benzyl t hi 02-picoline (20), and the reaction was stirred for 1-1/2 hrs. at
0C. The solvent Was renoved under vacuum,and to the resulting solid was
added 10 m of anhydrous N, ND3. net hyl acet am de, 0.5 g quinazoline (6) (2.0
mmol ) and 0.25 g of copper (I) brom de. The m x was heated at 90C for 4
hrs. The sol vent was renoved under vacuum and the solid was treated with
10 mL. of HZS/ MedH sol ution. (20 g/1). i | ubl e CuS was filtered off,
and the filtrate was evaporated to frynegsst The solid was purified using
2(&2(5595) to yield 400 ng (84%
theory) of a tan solid: MP. 225 Br) 3480, 3160, 3053, 2960,

| 670, 1630, 1590, 1460, 1298, 83 ~ (DVBO- d6) b 2.28 (s, 6H), 2.36
(s, 3H, 6.60 (bs, 1H), 6.80 , , 7 (d, 1H, J = 8.4 Hz), 7.80 (d,
1H, J = 8.4 Hz). Anal. Calcd. for 016H15 0S0.5 H20: C 62.73; H, 5.22; N,
13.72; S, 10.46. Found: C, 63.08; H 5,27 N 13.73; S, 10.50. HR\B Cal cd.
for CL6HL5N30S: 297.0936. Found: 297.0936. 14 0 CT 20~~ - 55 Exanple 4
Preparati on of Conmpound 16A Conpound 16A was prepared according to the
foll owi ng reaction schemes ~N oCH~ N+ pCH 1 O Z2 N~ ~\ i \ N+ !~ ~H~
N+~OCH~ 0 24 23 N O S OCH~ CHI HN N ~~ H~-C~-N 25 26 16A

&
wherein Rs has the same meaning as described previously; and

(4) deprotecting the product of step (3).

Step (1) of the process described above can be
carried out under widely varying conditions, but is typically
carried out in the presence of the appropriate alkyl or acyl
halide, a base and a solvent at a temperature varying from
about 0°C to about 20°C, preferably at ahout 20°C.,

Although a variety of substituents may be used as
protecting, ,group P in the process described above, protecting
group P 15 preferably a anocHZCHZSi(CH3)3, CH,OCH,,

CH,0C(0) Bu or CotBu group. According to a preferred
embodiment, P is CH,0CH,CH, Si(CH3)3

Step (2), the converting step, can be carried out
under widely varying conditions to provide a wide variety of
leaving groups, but is preferably carried out in the presence
of N-Bromosuccinimide, bromine, HN-Chlorosuccinimide or
N-Iodosuccinimide, at a temperature varying from about 20°C
to about 100°C,. preferably from about 50°C to about 100°c,
and most preferably at about 80°C.. In a preferred

embodiment, the process is carried out in the pfesence of N-
Bromosuccinimide, CCl4 and light.



14 0 0 T 2002 - 56 _ Preparation of Intermediate Conpound (22) {4 OCTZ[]OZ
- 2- Met hoxypyri di ne-N-oxi de This conpound, originally prepared by HJ.
Hertog and M Van Amers, Rec. Trav. Chim 1955, 74, 1160, was synt heS|zed
using a different procedure To a solution of 21.83 of 2-nethoxypyridine
(0.2 nol) in glacial acetic acid (80 _m), was cautiously added 30% hydrogen
peroxide (20 m). The stirred thl]Té"2V\HS heated to 80C for 3 hrs, and
cooled to roomtenperature. An additional 20 m of 30% H202 was added, and
the clear solution was heated at 80C for 12 hrs. The solution was

concentrated to hagtephes Pra phdatary Yeirda 4idar oqu:cuugbraagdg m of water

was added T e sol ut WAS freco centrat and th rocess S repeated
two times 166“#1??36? Bk 13 szzlqrﬂ Fo&F dEPtvéeuE’M"to renove

remai ni nPpusseaceand aueappraprﬂateb\fmecrletqp’re,l% Wiaistee agd| Edlfentipdat The

bar i1 at conpead pt'“&%”??,é B! Y ARt T B A a6 107, 1316,
puritrticatlo

1214, 1018© rkfé:%lb zom A égﬁf(i atiP‘b% ‘(‘i" @H}“%“@f t(d, 1H J =80
Hz), 6. 92pXefierally At3aboYL, 29#1;: J=8.0, 1.6 Hz), 8.3 (dd, 1H J = 6.3, 1.6

Hz) . HRVE Cal cd, fqrn ®§m%rréa5eﬁﬂ3&imgﬂ’€r@f @igﬁs q;ﬂ:%espr eQ%'é?“ qn of

I di d
T onftcearated e B Fereiingoha, RERteFE ek ik o‘gz)g)r’(i’d'tpaﬁ'aﬁﬁﬁer s3.

The resul {8odbumi efdtbAirda) teimids 2emjarpprapadef f €oliowed thjose report ed.
Concent r apREnyRaRdnd Bhunl] Jd'a0160Ql ednpeullE o2Nehé Stdnguyf N oxide (22)
{0.12 M) was cautlously added in portions. To this stirred solution, kept
at 0C, was added the nitrating m xture (conc. H2S04; 35 m: fum ng HNO3; 60
m ) dropw se. The ice bath was renoved, and the m xture was heated to 75C
for 90 mns. The m xture was recooled to OC and cautiously poured onto 150
g of ice. Wth vigorous stirring, portions of solid 82C03 were added unti |
the pH was 7 The |liquid was then extracted several tinmes with CH2C12 (3 x
200 m). The aqueous |ayer was continuoug extract ed with CHC13. The
organic | ayers 1 ~0CT 2002 - 57 hnbi ned, dried over anhydrous
Na2S04 and concentrated to give az yaPl ov d. The solid was

chromat ographed on a flash s Ilca col ym uh-pg a gradi ent system of

MeOH CH2C12; 2:98, 3:99; 4:9 ~0 Sl re of 2-nmethoxy-4nitropyridine
and 2- rrethoxy 5-nitropyridi ne (2 9 4 ted first, followed by

2- met hoxy-4-ni tropyridi ne- No.g

R , and then

2- met hoxy- 5-ni tropyri di ne- N-. oxi de (2 © g). Compound (23), was obtained as
a yellowsolid (30%9: MP. 176-178C (del:orrp. ); (Literature: 154.5-158.5C,
dec.)2; IR (XBr) 3106, 3082, 1601, 1528; 1346, 1296, 123l, 1088, 1011, 660
cml; iHNW (CDC13) a 4.18 (s, 3H), 7.?3 (d, 1H, J = 2:9 Hz), 7.78
(dd,"iH, J =721, 2.9 Hz), 8,.35 (d, 1H, J = 7.1 Hz). Anal. Calcd. for
C6H6N20~: C, 42.36; H 3.56; N, 16.47. Found: C, 42.42; H 3.5?; N, 16.41.
Preparati on of I|nternedi ate Conpound (24)

- 4- Benzyl t hi o- 2- met hoxypyri . di ne. - N-oxi de The pyri di ne-N-oxi de (24) was
prepared in simlar fashion to the preparation of conpound (19), with the
foll owi ng changes. Once the 4-nitro-2-methoxypyri.di ne-Noxi de was added,
the reaction m xture IMagngitheweprefemeedn erbaodigmantonsédent (Be¢. i1Stirri ng was
continued fedrdiadicut U?erléﬁ%liﬂbt 2hedpsediél tdRtsdedy M@ )Was thi btered and
washed wi th, ﬁl%% %EC%%T The solid was dried under vacuum and shown to be
one spot by Cf TH2C12; 10s90). The filtrate was concentrated and
flash chromat ogr apheB%aP si4)ic ahdichh alEerFatrbeicayghediiqut undess  5: 95
6s94). An awiddgly cediyinpyreonditisnls,divasypsoahl pdeadiiced atval imorddiened

yield was 7 1 670, 21610, 15A3,
453, 1200, Bf319hcq 45 ah GherqghdPpb il 0% padRd, £ fibinatoat o I
(s, 2H), 6. &m?arawejvaruimg om @abpmt §3C £p ajoutle0°c, zprwzfier

5H), 8.09 (dxofhHabdut B09CHzY. ammt 100fad andomo€t3pit8RELEH 1, atE A b8t H
5.30; N, 5.6@¢cS, 12.96. Found: C, 62.88;, H 5.28;, N, 5.62; S, 12.89.
Preparation of Internediate Conmpound (25) --4-Benzylthio-2-nethoxypyridine
The starting pyridine-Noxide (24), (1.85 g) was reduced using the nethod
to prepare conpound (20), except 1 ~r OCT 2002 - 58 heating of the

m xture was not necessary. The reaction was conplete in approximately 90

m nutes. Flash silica chromat ography using ether/petrol eum ether, 5s95;
yielded | .57 g (90% of conpound (a5) as a tan solid. MP. 35-36C, IR (RBr)
302B, 2943, 1589, 1543, 1385, 130?, 1037, 715 cm1l; 1H NWR (CDC13) d 3.98
(s, 3H), 4.23 (s, 2H), 6.64 (d, 1H (~



- 1.6Hz), 6.84 (dd, iH J = 5.9, 1.6.Hz), 7.35 (m 5H), 7.9g (421 '
5.9 Hz). Anal Calcd. for Cl3HI3NGS: C, 67.50; H, 5.66; N, 6.05f é,ﬁg?e@ﬂz

Found: C, 67.60; H, S.70; N, 6.10; S, 13.80. Preparation of Conpound (26) |
Compound 16A) -3, 4-Di hydro-2, 6-di net hyl - 4--0x0-5[4-(6

met hoxypyri dyl t hi 0) ] qui nazoli ne This conpound was prepared in 6-7%yield as
described for (21) (Conpound 12A). Tan solid; MP. 223226C, IR (KBr) 3445,
1684, 1675, 1669, 1452, 1394, 1320, 38038 ciri 1; 1H NVR (DMSO-d6) d 2.28
(s, 3H, 2.35 (s, 3H), 3.70 (s, 3H), 6.05 (s, 1H), 6.49 (dd, iH J = 4.1,
2.9 Hz), 7.60 (d, 1H, J =8.5 Hz), 7.78 (d, iH J =8.4 Hz), 7.85 (d, 1H, J

='5.4 H), 12.10 HRNE S: " Found:
315 086 fﬁe#‘%%%’é - 59%Excé§’r?pig§§sgrwe%§gﬁ Sdeplacldienround: |

~ C
arid 18&*‘68%6%8@99‘79& URRP 1B A alek/E 1 Mp Atk oror §fnFougsene thel | owi ng
react i opagthendarNs@byt St @ dgddia s\ oSy dradpOrSieFyne S CFy HN ~ \

~ BN~ faloteld ~Fol exbhple;Nhed 2 N& & enjocn)énlsi (e, gdoby, - © 2°
step (4) is preferably carried out by reacting the product of
step (3) with tetrabutylammonium fluoride.
In a modification of the process described above,
prior to deprotecting step (4), the product of step (3) is
oxidized to form a compound of the formula

, and
then, subsequent to deprotecting step (4), the product of
step (4) is reacted with phenyllithium to form a compound of



28 NH N~ CFy JZ 17A 18A 1 ~ 0 C T 2002 - 60 Preparation ofl 4 QCT 2002
I nt ermedi ate Conpound (27) --2-Trifluoronethyl pyridi ne-N-oxide Using the
procedure to prepare internediate (22), 2-tr3.fluoronethyl pyridi ne- N oxi de
was synthesized in 72%vyield starting from2-trifluoronethyl pyridi ne.
(Yellow oil); IR (neat) 3125, 3085, 1721, 1615, 1439, 1329, 1269, 1115,
1071, 1044, 852, 771,.662 cm1l, 1H-NMR (-CDC13) d 7.38 (t, 1H, J = 7.9 Hz),
7.48 (dt, 1H J =7?.0, 2.1 Hz), ?.71 (dd, 1H, J =7.9, 2.1 Hz), 8.35 (d,
1H, J 6.5 Hz). Anal. Calcd. for C6H4F3NOO.5 H20: C, 41.87?; H, 2.93; F,
33.12; N % gg nd: C, 41.84; H, 2.81; F, 33.19; N, 8.26 , Preparation
of |nterne |a?e npound (28) -4-Nitro-6-trif |uoronethyl pyridi ne-Noxide
The nitration of pyridine-Noxide (27) was. carried out using the sane

met hod to prepare conpound (23), with the follow ng changes. The reaction
m xture was heated at 125130C for 3-1/2 hrs. During work-up, no continuous
extraction of the aqueous | ayer was necessary. The crude solid was purified
enpl oying flash col um chronat ogr aphy silica using ethyl acetatel/hexane;
20s80. The product was isolated as g owsolid (MP. 1,12-114C) in 38%
yield. IR .(KBr) 3416, 3l25, 1620, 1537, 1449, 1354, 1306, 1281,

11 65, 1130, 916, 693 cm 1; 1H NWR ( 8 (dd, 1H, J - 7.2, 3.1 Hz),
8.36 (d, 1H, J = 7.2 Hz), 8.52 (dz &l Hz), .tonal. Calcd. for
C6H3F3N203: C, 34.63; H, 1.45; F, ;N 4 46. Found: C, 34.86; H

1.35; F, 2?7.16; N, 13.66. Prepggd ﬂérnedlate Conpound (29)

--4- Ami no-6-trifluoronethyl pyridine Parr hydrogenation bottle, 8.32 g
of nitropyridine-Noxide (28)+¢0" S was dissolved in 275 m of 95%

et hanol . The bottle was flushed with agﬁgn, and 0.83 g of 10% pal | adi um on
activated carbon was added. The bottl e awvas shaken under 35 psi of hydrogen
fox 45 mn on a Parr hydrogenator. At this tinme, the catalyst was filtered
off through a celite pad. The ethanolic filtrate was concentrated under
vacuo, and the oil was dissolved in 50 m. 1 ~r 0 C~ 2a02 - 61 of

di chl oronet hane. This solution was filtered through a small pad of silica
gel to renove traces of catalyst and carbon. The filtrate was concentrated,
and traces of solvent were renoved under vacuo. The oil slowy crystallized
to give 5.?7 g (89%ns andhsmtaaadaaabyebcatlyapube hegggsaoryange solid. MP.

i?ig8cggg%gé5<€{cm g% % Ie@%%erlﬁé%oré‘l?gftéé?oo’r (ﬂtﬁg. ]&1%9

Hz), 6.89 Ea“rﬁmo @epasr the &9 a“m 8 aﬁwréiégr&? %aﬂresc%l}fcd f or
CoH5F3N2s @nveadtidon. H, 3.11; F, 35.16; N, 1?.28. Found: C, 44.56; H, 2.95;
F, 35.14; N, 17.28. ka@iéggfgxpgégeégyﬁy:gyg%ﬂ Q%m040§ingogggi°&§g;0402.
such as may be included in a heteroaryl group, is for
example, a pivaloyloxymethyl group, which may be removed by
hydrolysis, Vith a base such as sodium hydroxide; a tert-
butyloxycarbonyl group, which may be removed by hydrolysis
with an acid, such as hydrochloric acid or trifluoroacetic
acid, or with a base such as tetra-n-butylammonium fluoride
("TBAF") or lithium hydroxide; a methoxymethyl group, which
may be removed by hydrochloric acid and p~-Toluenesulfonic
acid; or a 2-(trimethylsilyl)ethoxymethyl group, which may be
removed by TBAF or with an acid such as hydrochloric acid.
A suitable protecting group for a hydroxyl group

is, for example, an esterifying group such as an acetyl or
benzoyl group, which may be removed by hydrolysis with a base
such as sodium hydroxide. Alternatively, when other groups
present in the starting material do not contain an alkenyl or



prepaxation of Internedi ate Conpound (30) -Ethyl-4- 1!} OCT 200?
~6-trifluoronethyl pyridyl)xanthate A solution of 4.86 g of Amne (29) (0.03
nol) in 30 mM of concentrated H2S04 was cooled to OC. An aqueous sol ution
(30 M H20) of 2.69 g NaNO2 (39.0 mma3ls) -was cool ed to OC and added dropw se
over a period of 15 min. Stirring of the brown m xture was continued at 0C
for 5 additional mnutes. At this tine, an |ce cold solution of 8.17 g of
pot assi um K’é xant hat ‘%51 0 % n H2 was added dropw se,
mai nt ai nivt 8 FE&EPF req 95-'8%8‘?«1’0 T EHABRYFre A0S war ned
to room ted@béramlelkmhdgmmlmmmmbeOZ% gtyuwtswhmtednayﬂhe aqueous
| ayer wasei@wetabiZRgal-8q@hitt v Nis At pm%@%e Eheaoweﬁ 1 Ry, Vs
separated g‘ﬂ‘r" Q? aqueoﬁg Ia% {‘rb égextra‘g_ e: Wi g-ﬁ g&) acetate (3 x 50
The % FRFEHEPPE GRABCAIHT RENSY, PIFKRSYar Wono S04, and
concent r Rxatectiagr GgpupefMSa shuoqlwcxid guoup Hssh gvbulmswd:h amtogr aphy
using si i 168! 18194 R0(£6) - DétY-et‘K B0 tagt BY! &E&f exane
(2:98, 2. 5@% ek v‘% ogiﬁ & vt?as'yl sol at ie“dgtas a yel (ﬁb in 36%
yield and v%as%d turther pur| fication. zR (neat) 3061 2988,

2901, 1738, 1584, tswitmg proRect g gromps £or] 248ertasste Gddup 720 cm 1;

1H NWR H 2 1 Hz 7. 60
Lo 1H( QCE,Bﬁo:.@ek l@ adl eséeri?yﬂnﬁrod’p @adilas?@n &cgté;llH ?] 20

1 ~r OCT %’6?)“9' é‘g‘j‘ql&)ma HﬁﬁerE‘P%Bd Br %’f—%’tliﬁ%&?)i(%f) basggspp 785 Found
(Mr1) : 2680@0ws hydrgxddeti on of Conpound 31 j Conpound 17A1
|3 4- DIThydrO 2, :3 dlmtfiimdm‘& t@ci;ﬁng i{:d:ﬁﬂ: URd:O R el spsr b‘qm{;hﬁ“ﬂgg’}\@%ﬂ naz
olrne 10 utli on o e was
oline 10BerOksk e G IMSHSBRENRLSoLal) L ) py T MecH v
The m xt ugEonAs (g hi athiah avayn bes remaved oby Hereatniante widd added 10
8f 1anhydreq&ebhgtﬁm£@%ﬁwé HSABH D a8 aitﬁiew@@zﬂhtﬂg} ﬁ(@ (t10 0 mmol ),
(o10) m de oxlL de e m xt.ure was

heat gd gIO %SF%}gﬁgﬁr§°i%hd%’h°eé‘%té’:§%§%$if&v\%’§o%’?/a FUr &L ERe soli d was
treated WOERUPOLifi anf amm;bwlutqmp( BUCch/ a¥ & opethoycamhonyilxioar e was
fil t]gareg aaftér‘thbuf:yh.bfc?é&r B VARAIA ted\hte@edgraagé ndy aaesqtéu@v\e_?)s t

urirtile ro ogr a 0}
SI el d 65 \r%ﬂ(t%g%%t&?ﬁgorg% gn 8;: o?/vsasclo %‘ME}I BQ gfg%%’%]qzé% Br) 3440,
3190, 3057Acigh50, 1675, 1630, |595 1321, 1140, 720 ciri 1; 1H NWR
( DMBO- d6) 6 2 28 (SA 8l taBl42ptotedting Grdup EorlH, p&iﬁaﬁyZaﬂdzrlo 7.46 (d,

S 3 %@;eit.yn%éw@!f%a%ﬁ“f ARG LI g SR

Found 351" 30 o RARBARS ARPEIENLCCHFIGu FYChads nbtric,
Am no- 3, 4- dur@nmmﬁummmro@haaaia @dio@ﬁtar fd ivthedoyl p;toudylwmvd)] qui naz
oline Thi sy Luble gl | 64 hneyiaacid Badnapgye, Tan

47- z

1146, 815, 453 r@%}q& R 86 8 “HED BTN 650 (b, 2, 6. 07
(dd, 1H, J - 4.1, 1.=» mgame@n(oc;ecsmwgm@ﬁw)a CRIPPXYIITONp Ba¥ 1.0
EZR?\/S 7. I62dbd aﬂ"%séeri%ﬁx 3Qo&de:5c§hk§lé —a mekHyA) orlénlethlps, 1H).
~ ~ ngTE ?688r %ég%‘ ’B‘(’:Tger oVlf'})ebi’rﬁ |onz%?f%o% ,{I\Q J{)ft]?k &%%% g@d 26A
was prepar §@dduRohudnexide ¢ heA!FQﬁhQﬁMW&fPéaEFPEﬁCE%%rﬁm%iﬁ £ &ecY NO C+
N(CH, )i o Batgl-group, WhithMdy Gd)xemoved by treatment with an

organic acid such as trifluoro-acetic acid.

While particularly preferred processes for

preparing the antiproliferative compounds according to the

present invention have been described in deteil, it will be

apparent to one skilled in the art that various other

processes as well as changes and modifications to the



35 SHN~- N( ~h 36 S~\ / OCH i i+ NNCH)Z 034/ Nos\ | N&QCT 2807
HN H, C-N 37 26A Preparation of Internediate Conpound (33)
- 6- Di met hyl ami no-4-ni tropyridi ne-N-oxide To a solution of 5.0

.0 g (23 mmul)
of 2-Brono-4nitropyridi ne-N-oxide4 dissolved in 75 m of tetrahydroturan
was added 1.1 g (24 nmol) dinethylam

e The m xture was stirred for 3 h}s,
followed by filtration to renove the i4 0 CT 2D02 - 64
di met hyl am ne- hydrobrom de salt. The filtrate was evaporated to dryness

and the crude solid was purified by flash col um chromatrography on silica
usi ng nedhandbbddcbkocemeemammn be 413681 tEheyepadecthwasonpohadsdoas an

or ange SthdpQMEeRt %g&;QQ aln 83@6y|eld INMR (CDC13) 6 3.14 (s, 6H)

7.67 (m

Z Fg%? Anal | cd. for C?HIN303: C,
45.60; H, 4 95 N S, 9&“%%{1 exatife gpinge CRMPSYNYE Ofr &har at i on
of | nter npprtiseng @mwpnmﬁanSﬁyich may be employed in the

1 Gngm(?; Meﬂ.‘ﬂa{&xﬂ:i%lnﬁbﬁﬁéﬁhﬁﬂéﬁgtQé@&rdﬂ{l‘ié R ecrd Predanto a sol ution of

nvention, 1né¥%d Xl of those compounds described above, as
well as pharmaceutically acceptable salts of these compounds
Pharmaceutically acceptable acid addition salts of the
compounds of the invention containing a basic group are
formed, where appropriate, with strong or moderately strong

organic or inorganic acids in the presence of a basic amine
by methods known in the art.

Exemplary of the acid addition
salts which are included in this invention are: (1) organic

acid salts such as maleate, fumarate, lactate, oxalate,
methanesulfonate, ethanesulfonate, benzenesulfonate,
tartrate, glucuronate, citrate, and acetate; and (2)

inorganic acid salts such as hydrobromide, hydrochloride,

hydrosulfate, phosphate and nitrate salts. Pharmaceutically

acceptable base addition salts of compounds of the invention

containing an acidic group are prepared by known methods from
organic and inorganic bases, and include nontoxic alkali

metal and alkaline earth bases, for example, /calcium, sodium
and potassium hydroxides; ammonium hydroxides; and nontoxic

organic bases such as triethylamine, butylanmine, piperazine
and tri(hydroxymethyl)-methylamine.

As stated above, the compounds of the invention
possess antiproliferative activity, a property which may

express itself in the form of antitumor activity. A compound

of the invention may be active per se or it may be a pro-drug

that is converted in vivo to an active compound. Preferred

compounds of the invention are active in inhibiting the
enzyme thymidylate synthase. Particularly preferred
compounds are active in inhibiting the growth of the L1210

cell line, a mouse leukemia cell line which can be grown in

tissue culture. Such compounds of the invention are also

active in inhibiting the growth of bacteria such as
Escherichia coli gram negative bacteria which can be grown in



t ol uenethi ol dissolved in ?5 m anhydrous DVF, was added O. 28 31(70&1;12[]0?
60 Wt. % dispersion in mneral oil). After stirring for 1 hr, a solution of
1.2 g-(6.55 muol ) of pyridine-N-oxide 33 in 25 nl anhydrous OW was added
dropwi se. The reaction m xture was stirred for 2 hrs and was then poured
into 200 mM H20. The aqueous solution was extracted with 500 m diethyl

et her, separated, and dried aver an@ydrous MyS04. The et her was evapor at ed
to give conpound 34 as a tan solid Th 63%yield. iHNW (CDC13 b 3.06 (s,
6H), 3.83 (s, 3H), 4.16 (s, 2H), 6.60 (d, 1H J = 2.5 Hz), 6.70 (d, 1H, J
=.7.0 Hz), 6.90 (d, 2H, J =8.7 Hz), 7.30 (d, 2H, J =8.7 Hz), 8.0 (d, 1H,
J = 7. CcHhurdy eivaatdampogindisniodr kbdi angetbhpoumly (8bj0 be active

- 6- D meg iyl Bt iy 4u(e4 g@m«xb@wkbh&a) pyrl dine The starting
pyri di ne- N- oxi de 0 60 duced ggﬂng t he met hod, to

e
prepare conpound eé:tait&ﬁe °f“|?8“f‘g§c??83r 8@ FPxEbRe was
pour ed pneseaooimemnon.arms tvmallpldavva%lﬂamh@msenbiiZ&Ihy aquepusbgel ution

was ext kagkadenblbof! My aset Sl codRitd tdd ,Ln&.&dcbheeama@ doBAgae was dried
over anhydrous 2504 f| Iiered d concentr chr omat ography was

necessary ™En§UFRc2fr GARER LR tahketss, on éﬁ‘ §§’ 3b)}§l PEHRPEGRL °i"ﬁ -88%

yi el d. ﬁqmmo(rcmgag)tdbpnamacsutmalm gecqeptatile, carviers, may b 34 (d,

2H, J = d%@d G%Qiﬁdcaéﬂi.eés =1 Re Dud& ) s t e dv, (lfilct%"ée J ca1@itndiz) . ?.33
gt

(d, 2H %‘iﬁ%&% » ge&a 8‘%% §§ :':_ggé, talc, ge(ia-l;c.izno,ozadar,

Pr epar at'l
-6-Di mtm%\#ﬂn@QﬁM&mM ﬁéeﬁrﬁ‘é? nfRd ¥ epriE afdd ol Lkdwid of

pyri di necﬁ:sri&:slongzlxﬂdélﬁsw,) peaaueoohiy 6D10€. ofD, tduBimdldid on was
added 1.4 ?f Hg(OAc) 2 dissolved in 3 ml H20. The ice bath was renoved,
and the reac fon mxture was allowed to stir for 12 hours: At this tine,

the pH was adj ust eSiBilanky addi iPFrrderagredidvagronry. inchudy pr¥cipitate
formed whirehongedf kbl easd; maesiish Wﬁdttﬁmsemgﬁ:érﬂ. ndflostdadatedeied) The

lid th | A bl ack solid
?I(zlgIS) }Aﬁi’n\?&%@#gaﬁgtggﬂi édgfg#jé aél’ﬁqﬁf tra ea\%}é Z\gag%hg?ed to g(r:ynzgsl
to yi el d @xpdieodss verd . (BB%PW%WMMWt%M‘ef &exMepEparificati on.
1H NWR ( Ep, R13xEZ,(emudbion3. SofHsgeldlin @dpside ,lidtekize5. 3 Hz), 6.57

(Comqound“b%eﬁt%@ 15683 (@ gtFsotubidnd, Haden RLRA AR, Gamgund 37

- 3, 4- Di hyRARRUS QF RARAUePLSy diguid. sBEPRREI® ani nopyri dyl t hi 0)] - qui nazol i
ne This conpound warhe rpipamedduticalnpeepadatiess e dedte lm:bmmhﬁg exact

rocedur eq ‘%‘ﬁ&‘%&
PI ash col uérﬁvgﬁgomato ra n sﬂ(l ?231 ha aﬁléﬁgfc%ﬂ 912‘§ to gl ve
a tan sol FHePH QE%‘W%I tg‘S‘P §“? g?m?’ées%' g, 2“%%“

2.56 (s, fEpesBaby fdr ﬂablét -fd&:nibﬂ—lzj:: ndxddg(d£ilbing and. diﬁtq»lvan? (d,

iH J = Btﬁe%grédién(:g &k' appro '\éxﬁ?ad@) it 20(7) g‘ﬁ'e( @he2bjesired85f‘o&|ﬁ):t§s_l626g5

(bs, 1H a | cd :

S, 9.54. ﬁ?\fn aga G’frﬁi‘mﬁa 5. B%Pi ’5*5”“@4‘@"‘32 h“fh“aségu 2p02 - 66
Exanpl e 7.irmlwpmmtqldm10f 1mwpogqusa27mmmmmmommazm and 28A were
prepared aGidiG-dtadile foll owing reaction schene: o e~ . H N~ CH H-C-N
/ 6

The composition of the invention may further
conmprise one or more other compounds which are antitumor
agents, such as a mitotic inhibitors (e.g., vinblastine},
alkylating agents (e.g., cis-platin, carboplatin and
cyclophosphamide), dihydrofolate reductase inhibitors (e.qg..
methotrexate, piritrexim and trimetrexate), other thymidylate
synthase inhibitors, antimetabolites (e.g., S~fluorouracil
and cytosine arabinoside), intercalating antibiotics (e.qg.,

adriamycin and bleomycin), enzymes (e.g., asparaginase),



38 HHOC HS ~ ~ CO=CH~ H~N HOC 39 28A O COH H CO=H 40 41 29 A

CT Zp02 - 67 preparation of Internediate Conpound (38) 1 4 0(:#-2009
- Met hyl - 4-[ 3, 4-di hydr o- 2, 6- di net hyl - 4- oxo-5 qui nazol i nyl)thi o] - benzoate
Thi s conmpound was prepared frominternediate 6 and

nmet hyl - 4- ner capt obenzoate [P. R "Marshamet al., (T. Med. Chem 34 2209
(1991); and E. Canpaigne, et al., J- #gg- Chem 27 2835 (1962J] using the
procedure to synthesize conmpound 9 (8A). After heating the m xture at 90C
for 16 hrs, the DVA was renoved under vacuum and the solid residue Was

suspendedtdlg et hanol 1"‘?‘ %hl s stirred sus&?nm on, a stream of gaseous H2S
was bubbl TS5 AAPIRISPERI (Bt Bty SEAPPSide HA%K Rinlqpi@iS) for med
whi ch wasr*eepenveel nodiffiilensat(ecn.. , Theteefaéaonjic filtrate was concentrated,

and the product WasrHIdoripdd Ry ohl 82NcheOLHFENEILR DY bt o 2 with
b e

T LB B e Bt Set fSotobby Syt e, T 0
Hz), 7.223pgifungal, -anfipaxesiticsraptivisnl) ansipsotdatic dndd, 2H J =
g.g ('5%23 3 atIcobeididd - dﬁ\ﬁ calmm &az%ﬁk‘lﬁ&@@é@ P40, 8898- Found:
4 Lation
-4-[(3, 4- bﬁcﬁ'ggro 2£‘§r “ﬂ%&? 53" an§8ﬁ|ﬁ§l§’t‘ faethorazokei d An
et hanol i cS“éSPGf-Pehmes m»fm:stqmgudﬁadpxsﬁeg dOhpdronelaceof net hyl
ester Bﬁ aedu@tasal mﬁmﬂ&tﬁ@ysszﬂég{ M%Oér%%t%ﬁ}:ﬁg aﬁr&%%iﬁ% "hlhfs At this
time, the SQlut s evaporated to ess e SO sal?
di ssol ved i n ngﬂﬁg% ag {iﬁ%ﬂﬁﬂaﬁ 8§P8F3P9y 3@*3?9}¥E°§bd®$b4 with
concentraF@GtH€i°S?ﬁ§i¢r%%h%hitpmﬁnQﬁ1Hm&&aiplaneueaas ;fthéered and washed
with 5 ni eufinodlofieta@boRPEis hé i sama ired A rfuae@ieilssawaz%g Cas04 to
yield 0. 15,8 4;% of aC|d 39 (28A) as a be| ge solid. 1H N (DIVBOdG) b
2.29 (s 3H) 7.0 (d, 2H, J 8.5 Hz), 7.44 (d, 1H, J 8.6
Hz), ?.71 (d, 2H Jgn°8 Qrk&§pe°t7mi(the:maventioa SengﬁSHRNBacalcd for
C17H14N20331eﬁ@ﬂa\ﬁ:m2. Found: 326.0725. '

process of inhibiting the growth and proliferation of cells

of higher organisms and microorganisms, which process

comprises administering to a host, such as a vertebrate host

(e.g., a mammal or bird) an effective amount of a compound

according to the present invention. A particularly preferred

therapeutic process comprises administering to a host an
effective

invention
compounds
treatment

amount of a compound according to the present

to inhibit the enzyme thymidylate synthase, The

of the invention are particularly useful in the

of mammalian hosts, such as human hosts, and in the
treatment of avian hosts.

Any of the antiproliferative compounds described
above, or pharmaceutically acceptable salts thereof, may be
employed in the therapeutic process of the invention. The
compounds of the invention may be administered in the form of
a pharmaceutically acceptable composition comprising a
diluent or carrier, such as those described above. Doses of
the compounds preferably include pharmaceutical dosage units
comprising an efficacious quantity of active compound .
efficacious quantity is meant a quantity sufficient to
inhibit the folate metabolic pathways and derive the
beneficial effects therefrom through administration of one or

By an



~~al ~ ~uuc - 6s Preparation of Internediate Conpound (40)11' OCT 2002
-Diethyl -N-[4-((3, 4-di hydro-2, 6-di net hyl - 4- oxo-5

qgui nazol i nyl )t hi o) benzoyl]:-L-glutamte Benzoic acid 39 (60.0 ng; 18.4

mmol ) and (L)glutam c acid diethyl ester.HC (0.144 g; 0.6 mmol) were
dissolved in 5 m of anhydrous DVF and cooled to OC. To the stirred

sol uti on was added di phenyl phosphorﬁb azide (0.1S m; 0.7 mmol). After 15
mn, 0.2 mM (1.4 mmol) of triethyla ?Re"was added, and the reaction nixture
was allowed to stir for 12 hrs at roomtenperature. The solvent was then
renoved under vacuum and the remaining solid was taken up in 5 m H20. The

le was Gadrd W Yerad)praech den i ddt Iao@awgnhmhed H@lexe@@phxliﬁ%@mgeous
sol ution ct gan ayers were
conbi nedd(x\%s('il eéi%i\a}-‘erteodﬁ\/\égs% %%ere éé's#d gtﬂérérlgg gﬁt%mlc’i‘r?yne "Bhe
product HRs2BRRYf} GFAy 9f ALV AR Wrohiépgrea ki fhe neosmnol /
di chl or opeébapeblt 0598 . hall £ af &olgxdan( o/ Sadrepret2¥pbhgs 1060! at ed. 1H NVR

DVBO- d6 2. 37
E 3H) )“§§§%g%gmg kié&bi“%%t 6‘#&%&“% 9‘%’ 1‘3 (syngThggaﬁgl-é?r 7.55 (d, 1H,
J = )1°ga=ﬂ{t}4°€d heihogt. g 4hz), 7.71 (d, 1H J = 8.5 Hz). 8.60 (d. 1H,
J = 5 3 H2), 12. 10ThbsseléltediRiBse ahayl. bé czmﬁaﬁlszmaaso( M+1): 512.1843.
Found b @Myfﬂ\gp
-N-[ 4- EI(\A??’]% Di%%&l; gn%ﬁéi%&:aﬁ‘aﬂﬁ_oxo ul na }?&%‘?\E ggg?éyz/'l'] E--gl uta
mc acid 59k WytEWeﬂﬁ (‘“’3"- by falate e '%/@%‘%dl% @dY¥sn 5 m  of
et hanol , hﬁdhm:jldm bysalmyt knowwameaudédoﬁ Sdmintﬁtmimmedm:m&

iNgOH

sol ution.g, #’fa g d hr, §e upon

di sappeara startl nﬁa%ﬂl‘%ﬁ%ﬁéh f”e' ?g%lawgs e;\gaél atr;E t.'\tMol a(ryness
The di sodf®f 's'al'ﬁts @?WW’%’ES@IWS&“P 2P ocidified to pH
4 with coocortimadwesly®y {rfnmssicin d hma:s:dvalgﬂ.anéﬁlyupbmtmmaml}a,tl on and

vashed i {fea Hi:o&éhffl oy MRl 139 oqrmesomagmd under vacuum over

CaS04 vyi e |ng 50 rgln 0 DVSO-d6) b 1.95
(m 2N), 2.0S (m 2 °° Prgsapt(pvention c 1 2002
- 69 1H) ma§. B8 (:Haraeteﬁizve& alsl—pn)thﬂzifr& (adxy Dire @r_msré é£)an7. 65 (d, 2H,

(bs, 1ty ehesprobipbnadiveofsdod, el adhibhdabimliotten? by W 7 06: s,
6. 06. Four‘?&i@argﬁigg ﬁgfﬁcﬁg aR, apt gﬁg g %&Pfi Eig °5?§ﬁé{?at| on, of
Conpounds Ghestd BA @u@pm@gzgnaﬁafg@tmm %@Mdé@éoﬁéifﬁgtt ort he
fol | owi ng dxﬁ%ﬁiﬂi%n%ﬁlle@&fecft. Hehle Hes ands 4rd ddpRt aiyNuseeuhi 16N~ 44
O H O PAN &rédﬁ%iNngo a%HanE:ti%mnor e'i'g:c n a vertebrate host harboring

a tunor.



HHCA4TH\ O H~-NHC~ N~ HCas 43 NOP,, N\ HC N45 46 (3A) 49
(s~~ C 1 ~0CT?200 - 70 Preparation of Internediate Cbmﬂpq@g](ﬁ 2
- 3, 4- Di hydr o- 2, 5- di net hyl - 4- oxo- qui nazol i none. This conpound was prepare

via its correspondi ng benzoxazi none from 6-nethylanthranilic acid using the
procedure to prepare qui nazolinone (6).

The solid was recrystallized from
et hanol. (M P. 258-259C). 1H NWR ( X 3) 6 2.53 (s, 3H), 2,89 (s, 3H), 7.20
(d, 1H, J = 7.3 Hz), 7.50 (d, 1H,J="8.0 Hz), 7.59 (dd, 1H, J =8.1, 7.3
Hz), 11.52 (bs, 1H). Anal. Cal cd.

for CLOHION20' C, 68.95; H 5.79; N,
16.08. Founds C, 69.03; H, 5.82; N, 16.03. Preparation of

I nt er nedi at e
Compound (43) -2,5-Dinethyl -3-[2" gkarpnBShyl silyl)
et hoxymet hyl ] - qui ngzlddt:elr Peviously, Table 1 discloses a number of

preferred compounds according to the present invention.
Examples of the process used to make several of these
preferred compounds is set forth below.

The structures of all compounds of the invention
were confirmed by proton magnetic resonance spectroscopy,

infrared spectroscopy, elemental microanalysis and/or mass

spectrometry. Infrared absorption spectra were taken on a

Midac FT or a Perkin Elmer Model 457 spectrbphotometer.
Spectra were obtained as KBr (potassium bromidq) pellets or
neat films, and thé peak values were reported in cm™?

Proton magnetic resonance spectra were determined

using a General EYectric QE-300 spectrometer operating at a

field strength of 300 MHz. Chemical shifts are reported in

parts per million (§) by setting the references such that,
in CDCl,, the CHCl, peak is at 7.26 ppm and, in DMSO-d, the
DMSO peak is at 2.49 ppm. Standard and peak multiplicities
are designated as follows: s, singlet; d, doublet; dd,
doublet of doublets; t, triplet; brs, broad singlet; brxd,
broad doublet; br, broad signal; m, multiplet.

Mass spectra were determined using a VG 7070E~-HF
high resolution mass spectrometer using the direct insertion

method, an ionizing voltage of 70eV, and an ion source

temperatuxe of 200°C. Elemental microanalysis provided

results for the elements usually within i 0.4% of the
theoretical values.

General Procedures
N-N-Dimethylformamide (“DMF") was dried over
activated (250°C) 3-1 molecular sieves; N,N-
dimethylacetamide ("DMA") (Aldrich Gold Label grade) was
similarly dried. Tetrahydrofuran ("THF") was distilled from

sodium benzophenone ketyl under nitrogen.

The term "ether"
refers to diethyl ether. .

Flash chromatography was performed using Silica gel
60 (Merck Art 9385). Where the crude solid was insoluble in
the chosen eluant, it was dissolved in a more polar solvent,



To 70 M of dry DMF was added 2.175 g (12.5 mmol ) of quinazoli ngnedflii—)z[mz
The m xture Was cooled to 0 C, and 0.55 g of NaH (13.75 mmol ," &% d

di spersion) was added portionwise with stirring. The green colored m xture
was allowed to warmto roomtenperature, and stirring Was continued unti |
gas (H2) evolution ceased. At this tinme, the solution was recooled to 0 C
and 2(Trinet hyl silyl)ethoxynet hyl _(_:hjipride(SEM Cl) (2.45 m; 13.75 mmol) was
added dropwi se. A cloudy precipitate (Hacl) began to form After all the
SEM Cl1 was added, the ice bath was renoved, and the reaction m xture was
stirred at roomtenperature for 12 hrs. The m xture was poured into H20
(300 mandndewmy ratt 3 i tsiiliesnamas 48drd150The) sldtey owagsani ¢ | ayers were

Combi negy SRS dL L Pt G0lS MI0G- oURBB-LELL! BLLOga Apglfopeent rati on,

a white p egan_t he so was renmpved }i/ Iltration and was
shown t8OBES® HElags irify tmmnavant sprpyipg PECthRdsiiiranR Thee filtrate
was conceateadt stilica grase thgralappidlddowooithewicodnas phssellayer 4 0 CT 2002

t hr ough ildca Colim, Usd - VA e t her;
11 yi Sﬁﬁgﬁggg‘.’%&%ﬁ?ﬁo CrP ks B2 ‘I(%#egsmgnpgep.%léﬁa %fe‘g%?gzmﬁgo 1675,
1600, 15212488 Fagg0(M 9‘8’7,‘8&‘?4%7,191)0?5,3’@55%“@33’36& ﬁ}ri?leIVRIF/R (CDC13) b
0.00 (sanbiirods9RagHd, &k MJSE, 8. Helkihgipqinkebtiere, datlermingd 6a, 3H),
3.68 (dd, 2 ks 218 (d, 1H J = 6.8 Hz),
?.43 Ed l'%ll‘ll} '1‘%11\? gpéargtésgg\d v@eé&% grg%og{él—?t%dE 8.(0, ?.5 Hz). Pr epaz ation
of I nt eFamBke, 1 Prepazation of Compounds BA and 14A

- . 5- Brononet hyl - 2-Contpopinds( BA- andi héAhyése | prépatek yamtdndilng to the

- QUi Naz o4 e QP reHM 1M aRh@est €d qui nazolinone (43) (2.28 g, 7.5 mmol)
was di sso+ves In 3:%3 m CCl4. To the solution was added |.47 g (8.23 mmol)

of N-bronvsuccinim de. The pale yellow solution was heated to a gentle
reflux until alnost conpletely honbgeneous. At this tinme, the benzylic
brom nation reaction was initiated wwth a 200 watt |anp. The reaction began
to reflux nore vigorously and turned a deep orggpge color. After
approximately ¢& mn, the col or$taded and succini m de precjpitated. The

reacti on was oI est, filtered shed with, m_.CHPhefiItrate was
HQ 5 n eparated;- dri e 0804, refiltered
Ot
)

washed with )

and concentratgd’| eaving a sol esi due whi chofasw hebt purified by
flash col um chromat ography on gjlica using a gradieent system of diethyl

et her/ petrvl euli%t her; 15/85; 20/80; 25/75; 30/?0; 35/65. The pure brom de
(1.25 g) was isolated as a whitetsold in 43%yvyield (Sﬁ% based on recovered
(43)s MP. ?8-80C. IR (KBr) 3085, 2980, 16?5, 1608, 1382, 1340, 1293, 1248,
10?5, 860, 830, ?10 cm1; iH NWR (CDC13) 6 0.00 (s, 9%, 0.93 (dd, 2H, J =
8.3, 2.1 Hz), 2.66 (s, 3H), 3.68 (dd, 2H, J = 8.4, ?2.1 Hz), 5.24 (s, 2H),
5.55 (s, 2H), 7.38 (dd, 1H, J =7.2, 1.5 Hz), ?.55 (dd,
Hz), 2.61 (dd,Q@1HgJ = 2.5 2.2 %Hz) % Anal. Calcd. fof Cl

E’ J- 25 1.5
23k N202Si : C,

50.12; H, 6.044 BA 20484; N 2 4. C, 50. 35; §6, Br, 21.01; N,
?.32. 1 ~r0 00222 "B eph i on of 1Tt er?rE gonmpound (45)
-5-Chl or oy N yl-3"-(2"  un

(trinethylSilyl)ethoxy
anhydrous DVF, 05417 g
stirred solution, WAas cool

{
thyl) -4 -o>§o-5' qui nazol yl ) metthylJindole. In 6.5 ni
.75 mmol ) of 5 chloroindole was dissolved. The
to 0OC, and 0.11 g (2.75 mmol, 60% oi l
di spersion) of H was addeth porti onwi se. Once the anion was formed ("' 30
mn.), 0.958 g (2.5 mmwol) of ononet hyl qui nazoline (44), dissolved in 0.5
m anhydrous DMF was syringed in. The reaction Was conpl etge upon
di sappearance @& starting nmateriaRs by TLC (40% et her/ petriol eym et her). lce

was added to quench_exagss ani on psth by 20 ml 20T Was t hen
extracted wi th di | ether (“f°§<50 and—the or ngi C ers were
conbi ned an i er anhydroug MSGZ. Filtrati oand evaporation gave a

resi due which was purified by flash col um chronmat ography on silica using
di et hyl ether/petfoJ~. eumether: 40: 60. A Wite crystalline solid was
isolated (0.927 g; 82% MP. 98-99C). IR (KHr) 3095, 2980, 1715, 1595,
1565, 1440, 1345, 1280, 1245, 1175, 1060, 932, 834, ?95, 2?55, 720, 612
cml1l; 1H NWR (CDC13) d 0.03 (s, 9H), 1.00 (m 2H), 2.71 (s, 3H), 3.74 (m
2H), 5.55 (s, 2H), 6.04 (s, 2H), 6.25 (dd, 1H, J = ?.4, 1.3 Hz), 6.54 (dd,
1HJ = 3.1, 0.3 Hz), 2.08 (m 2H), 7.18 (d, 1H, J. = 3.1 Hz), 7.45 (m 2H),
7.63 (dd, 1H, J = 1.6, |I.OHz). Anal. Calcd. for C24H28CLN302Sis C, 63.48;
H 6.21; C1, 7.80f N, 9.25. Founds C, 63.41; H, 6.13; Cl1, 7.91; N, 9.19.
Preparati on of Conmpound (46) (Conpound 3Al -5-Chloro-N|[ (3, 4-dihydro-2

met hyl 4- oao- 5- qui nazol yl ) met hyl ] i ndol e. The SEM protected qui nazoline (45)
(0.75 g; 1.65 mmol) was dissolved in 1.5 mM THF. To this solution was added.

T - Y Y 2 I T o LR



separated and dried over anhydrous MySO4, filtered and concent r1a% ﬂ&?%@@
a solid residue which was recrystallized fromethyl.acetate yi el .
product (46) (Conpound 3A) in 46% MP. 251-252 C, 1H NWVR (DVSO-d6) d 2. 34
(s, 3H, 6,08 (s, 2H), 6.14 (dd, 1H, J = 2.3, 1.0 Hz), 6.53 (dd, 1H, J =
3.0, 0.5 Hz), ?2.05 (dd, 1H, J = 8.7, 1 Hz), ?.34 (d, 1H, J - 8.8 Hz),
?.46 (m 2H), ?..56 (d, 1H, J = 3.1° , ?2.64 (d, 1H, J = 2.1 Hz), 12.30
(bs, 1H). Anal. Calcd. \%r C18H14CIN30' 0.1 EtQAc: C, 66.43, H 4.49;, 4,
10.66; N, 12.63. Found: \C, 66.68= H, 4.62; d, 10.95; N, 12.2?. HRVS Cal cd.
for Cl8H14C N30: 323.0825. Fo nd:?‘ 323r0813. Preparation wnt er medi ate
Conpound (4?) -5-Fornyl -2 \ |
raethyl -3-(2' (trimethylsf'l I)ethoxynethyl]-qui naz
of NaCEt in ethanol, g§€ @ b§fudi ssol ving 34.5,
t
N

. N .
i n$4-ofe. To a solution
| ) of sodium

metal in 1.5 m of abshl uf hanol , was added O. .56 mmol ) of

2ni tropropane. 0. 57#5¢7Q Dl ) of Bronomet hyk ne (44) was added,
and the reaction was stirred and heated at 40C for 12 hrs. At this tine, 10
m of H20 was added, and t’he mixture was extracted witfh diethyl ether (2 x
50 m). The organic |l ayers were separated, dried over anhydrous Na2S04,
filtered and concentrat eg The residue was purified bé4flash col um

chromat ography with ?0% ef‘her/pet. ether yielding 0.3 6‘ (93% of al dehyde
(4?) as a white solid. 1H NWR (CDC13) b 0.00 (s, 9H), 0.96 (m 2H), 2.73
(s, 3H, 3.?5 (m @HkpaiaﬁﬁohsofzthteﬁmGaiif& GdpovhdB | (yMm--1H), 11.1?7 (s,
1H). Preparation of Intermes %%4@1

-5- (a- Hydroxytol yl)-2-meth 3: %% (trisae }L?ethoxymathyl]

qui nazol i n- 4- one. AM@W}@@iPmOPf(é 29 g (Q )2vvegorm-§s@1hm-1 n9.0mn
of anhydr otslddfe unﬁ@ooamlamma&hbrros:abepeacahemtarwwlc déldhaAas ool ed

to -78C, ap dropenv'f@g@%&e@u{m@ U5e( Qutdams . o3 O Mdp %Umv,t her) vas

i ntroduce W Sse ure wasS a 1~
0 C T 2002mixture v divdrpgenasad gﬁ r3|°| P§inlls eBnEh@uRRT¥or 1 hr. To
quench t hehyépogewatod ot tHreathowass WiithCagheatadded. THEEpdE X BHG €L V@S

then extra&ssdv%gg%d' O £LERIn (24 Wb, 13888LANCH GOUI ned, dried

over anhydrous ed and concen catl of the

resi due by #Pseﬁa%mﬁne%ﬁ%nh%b%%hy adw‘ s’-i q &4 MFRkecREr PYRPOT &SR ;
60: 40; suppbi glle@d621.9go{958p bLnayyeXlaw adllal (IzRB)(neas)awDQQr Bess,oil in

24% yi el d. 2I6I34§7n(i§8§ 3§§88 38@3" 39,’;5 e 6D, 1:;{% ofd8-al§ ? 0, 1445,

1245, 1135,°°10 , 0.88
(m 2H), 2.63 ¢ 603 (B, (?rfi)z 53 %79(%1 21|31 H3)z 8. 3
He), 6.36 (Ed.'lSlr(Id,J :ua ,830=H2).3 Rz35 5@44@, msm (M8 2HHz).J. GeMEdd, 1H J

8.2, 1.5 ddalod.? £o% g:dﬁ Bifh ded 9eds,’- ﬁo'ﬁk&: Aﬂ?«i gdar cd. for
C22H28MRO3SI €, 66,6 ogn 66, 66, H_6.97; N,

7.00. Preparation ofprﬁﬂ?ﬂ'ﬁﬁﬂ’ l‘?@) IP&&F&S‘S&E A‘;“"%é?l 14 (Adxca- 2

met hyl - 4- oxo- 5( - hy dr G«eBxsind-4-gre thydela-isontsrpaohaegtanildee procedure to
grepa[e fogpound (46)A(xﬁqm&1t d:t£3A|)s .0 e cﬁEU‘rﬂml ?asit@e (448) ﬁ«@.s A h
eprotecte n etr 0 r rs.
Qui nazol i nes%lzlglg ?%‘%b%n OJSff)t‘\aNa ) I"%?trigg mg wg ?‘lﬂg %@% yield
after purifpbéline b)) f(Gsh chhat%fbr’@ptﬁPWWtGé §§?~n 55. 0 9 of
met hanol / di agheorelimire hydbocHibiNMR: (VS Eo1H anagus 1303; H509@efe, 1H,
J ~ 5.1 Hz) 1 ? d i, J =
5.6 3.9 Hz)heglf'é%g? 1&9_& f95° B‘ég] ]P)gﬂ.l ik df m%gﬁﬁfé#gasExarrpl e o
Pr epar at i on 6P Sén'ﬁeuﬂag 4An9m8 BAP{-E 2@"5‘34@ RoKEAePYr epar ed
accordi ng t cifllteraftdbhow mher eatidowaschasikred 481 th M{éo iand 84ied to yield
41.0g (76%) as a tan solid: M.P. 195-197°C. IR (KBr) 3439,

3310, 3110, 2998, 2876, 2749, 1636, 1591, 1466, 1256, 905,

691 cm!; lH MMR (DMSO-dg) & 2.28 (s, 3H), 3.50 (bs, 1lH),



ss caA~ si Cc4A~ Preparation of Internediate Conpound (50) 14 OCT 2002
- 5-Benzoyl - 2-iaethyl -3-[2" (trimethylsilyl)ethoxynethyl]-quinazolin-4-one.
Benzylic al cohol (48) (0.569 gs 1.43 noral) was taken up in L8 m of dry
CH2C12 and stirred under an inert atnosphere. Activated M02 (1.43 g) was
added, and the progress of the reaction was followed by TLC (ether/ pet.
ether; 70/30). Upon di sappearance of ,qtarting material, the black m xture
was filtered through a pad of celite, and the pad was washed t hor oughl y
with CH2C12 (100 ml). The filtrate - 1~0CT 2002 - 76 was dried
over anhydrous Na2S04, filtered and concentrated, leaving 0.48 g (85% as a
white sof+ 38t tdhi Wés &rral8id i)y Tpdrde (d,P1HL2J- £28.8; RR (KBy) 3010,

2955, 2980021680, 1!1 6P, = | 440 . HaPA20 123995 ,1345,, 12782 %9601}{920 825, 685

L LR i 3. 48
Cm 5, 45" % %;1’99‘%%‘2‘?;9 f’ql%l("?@%?’é‘g %1 i{)k%?z 510 (7
(m IH), N7, IQ .9fny 1F9>un¢ 26C( k291 ; W, si}f(Bde:hHBL}M.SNz 12.09Hz) . Anal .
Cal cd. for C22H26pig@3Skat fon 66£ %ntéhéﬁﬁﬂte Nompolihd EGZHCL— C, 66.76; H,

6.52; N, 6.95. Preparatl on ?ﬁeg&ggo nd, ].%154 CBlrrpoun

- 5- Benzoyl 3, 4-di hydro-2 0- qU| I'he. The protected
qui nazol i ne (50) (@023§0gmlocencantratedssyutinelie Acid alf 88°PClwasTHF: 2N

HO . The ddaddin® lgeq@rmslaomagqnetﬂuuy\hgﬂdheﬁiﬁﬁed UEdr Wt hougf.| WpneAfter 3

h whi t f.at d dt

e 2 AL (e Tie, B ELe R e8 J0SR
excess ofpewred pptaaHAPfwerusheddicene Thei Er%%l?#-'l'—ﬁ'@%r‘&fa of f and washed
t h?r OU?hgfiI\ll;éfEdJPMhdﬁ?éh WA th RAvEn analhen_éﬁl wisHea Witk baHulte. \éaggugzov?r
activate i cC e | s

was i sol a?ﬁ% 28 8%5’1 ﬁ;ﬁi%@%y%imﬁkéiﬁgﬁsﬁm%B&% gg? 1668
1635, 13250lupgon m 2 Hyre GOl &M TOORHLRMRELBIMEES d6FOectTsi (s, 3H),
7.30 (dd, ahll, tHerr washed . With)cold 4tHanol2H) .6-BrofhotBrmdthylisadifdd, iH J
Gal ool 10882%%ﬁ}2f<§ 50iE ob by if%d;@%d% é@?mé%s( o pibofhes,

4.70: N, 169U9T.prBHaFARi BA BEPEBATRA &laghsgplumn

-3, 4-Di hydmrdi\a(tagd:aphynyl Th;dfﬂxyértdsa/ke) 2mmatd1;&led4 tex giglddnaggl i ne. Under
an ar gon a¢smog,ag 83 (0,3 L o RaOs RgETaguRd 48 e

suspended anh i ous sjlrred suspensi‘on wa$ cool ed to
0 C, and %% J6 O@ff ﬂ-ﬁéﬁyl Illzflﬁlluﬁ17?2°’0 MI nﬁﬁé% Qo c&a:)l dhéx2Redéther) was
syringed mxp, t68 r@gctimnJvesgeld tzgpw st. (dpobHaddi=t i @B dfz )t,ha 1f.i06st

Sgg: ;/?loﬁnwé ﬁ?f".ge'ﬁnalt h?:a(-;it&ft 'Egg:nguﬁsﬁiﬁbe Soil‘.UblL:k'G@d " Wes A, vgsé: and
the reacti % a\%s By I%vﬁe%‘ t(?“g"t’}dr f & fghiﬂ'T §o$§t|§’ﬁ vxi@slq{f hed with

ice-H20 (~5286.m ) and poured into 50 nl of CH2C12. The aqueous |ayer was
extracted two nore fteﬁéra\ti&%ﬁ%éé&dﬂa)be ceapeuganisyl ayers were
conbi ned and dried over g(reﬁ%g t 2{%804 q§ drél’r{% gﬁ_ gt was filtered off,
and the filtrate was con Pz Y 8% %0l um
chronmat ogr aphy on si Ai néxtiire CGE3OM: ICJ—IZ-QILZ)‘&@D@LH&I'H@ or efudéeatdn (3dl at ed
as avahl te (W08 mo23) wBe REHEed Lk NBER ¢ DVEFS dfe anu&&ohstakﬁdgsggﬁ?(dd
- Tha (S
12. 46 ]b%oqlg)ZZ)o ZpBd e filkenfesdag Mittled 72t ol Ek
342 1366. Mixture was cooled to 5°C and acidified to pHS5 w ith
concentrated hydrochloric. acid. The solution was evaporated
to dryness and then added to 300 ml methanol. The mixture
was filtered, and the filtrate was evaporated to yield 18g of
a tan solid (97.8% theory): M.P. (hydrochloride) 290-294°C.
IR (KBr) 3619, 3229, 1578, 1478, 1412, 1381, 1084, 1010, 820,

706 cm™t; lH NMR (DMSO-dg) & 2.13 (s, 3H), 4.9 (s, 2H), 6.4



14 0 C T 2002 78 Bl OCHEM CAL AND Bl OLOG CAL EVLAYTI ON Det er mi nat4i nQ(th
I nhi bition Constants Agai nst 5,10-Methyl ene tetrahydrofolate for th IZ%Q\QZ
Thym dyl ate Synt hase Thym dyl ate synthase activity was neasured using a

nodi fication of the tritiumrel ease nmethod of Lomax and G eenberg [MI1.S.
Lomax and G R Geenberg, J. Eiol. Chgm_242 109 (1967)]. Inhibition
constants, Ki, slope and Ki, intercept (WW d eland, Biochim eiophys.

Acta 67 173 (1963)], Were determ ned agai nst the cofactor (6R,

6S) - 5, 10net hyl ene-t et rahydr of ol ate Wi ch was generated in situ by reaction
of tetrahidir dftol @ & Wi-BhHEor Nk déh(die. JIR G= Kal8 éh!)and W P. Jencks, J,
eiol. Chem 241 5&5_-139(3%@1]3“ Ihexﬁgéﬁﬁé&{awscdﬁ t_tle vari abl e
substrate under conditi og ﬁat U{:@Y%n aﬁjr%“@}r - deoxyuri di ne 5’
nonophosphat e ( dUVP) . 53?? R | IGBF "ﬁnl nL contai ned 50NV
Tris ~ pH 7.6, |mm-@dlmﬁh¥ﬂ-t‘&ﬂ)‘3 lmmzm-‘l—one)

(et hyl enedi am net etg q,ﬁ_qg;u@ Qﬁfl dkg, Zéﬁ%mglﬁiclﬁg]}&f fﬁ{ 1% DVSO

dependi ng_o sol it the 0 5u U ecific
Setivity Sry3ad gt Setle anhindad® RO RBHERY, € Hotiv X e e

rangi ng f FBen 59%»%%9@%/90%9@06&&/@@0( apd ﬁgl‘FBFeE cBhe fidtem @ ng for
hunan TS) wadswaghe@f witibdcdtorid 3 gaela nedgl(biyi gﬁeai;ypca/é e VARt

of "onoymetoiitndteePe 18 B EIE) tni TR kit Rp oL shRLL BhFtha 10 Shey by
t he add| t Pywidhcakipreal IR 16KB%) | G 1 1502 AP60ThA5Aent bl skAPd es ver e
centrifugad7at, 8a106R~FpmfonMa 2¢ drﬁch%J satz‘%c(tsq BETRVe. 551 east oy dUWP

whi ch had he cha c t.he supegnata s count ed
by 1iquid -}s)m ngldl " Ao 5 ésencel(o(ftg chol%ugeﬁfg n@% ne the
rel ease ofca¥qd. &en 511@[“3#31‘58995 he?-’g2 pbhig | or?%%nq he?S(?UW“A standard curve
was established in ddepaziatinncod§ ThodihedHte TWhidume (zs(jdl-Ll onal curves

contai ni ng i nhi b tar af -ARDI ?@Bebislééfl ﬁ@%ﬂ%—g nonl i near

determ ned. Experinental resu wer iln
regression anal ysi s J5HSEEans  pEMERLR, (B8 BR) | ¥R ccﬁtﬁ"‘r‘}?@ﬁl , @PA) Wi ch
was used tbHlask editaiatiangpd g g s(B#thmneszduythmmiln s9d ramdcczmpetl tive

i nhi bi tiong %éé%owa«‘?o@@l kP or’ ANGER. ThfeT E5HY Lty ARIAIRA go%ra hown in

t he Tabl e. rst entr or eac 0 oun i s the Ki e entry
under neat h®*PsItHE reﬂ‘ﬁ‘%‘?c “‘iﬁ ot ¥e¥pPHg¥e® we’éﬂr m ﬁ%‘el nh| bition
of G owm h skadtion ﬁkturé:a#dwll&ranycbmh relﬁluhetpmgeemt@re)ffqma donpounds

in_questi0RnWaS8338$A§0syBhEbod WAE cfo%llledl eeénct BRqLd2id: fald N& |gykem a
(ATCC CCL 219), CCFR- Mﬁ g ﬁuman I b‘Fukema l'i ne of T-cell
origin (ATC’&%CEoffgleré gdahy4 Wy ﬁ‘l’gge - d8fi BAEREEALRH col on
adenocar ci rfdiddereds/ hfhﬂiKth(esﬁpbteedcajse Bras. Wwashedamdth. watepuaid oshest
JUdeRPnCAhI Ilgrm%d?%eqri@ldmsml t;aéazl\@ﬂp&uéo f Elals lai Iﬁée/ﬁ wwdm?—’ffi’?' ned
in inin

heat -i nacti vaf{m%hfwgt R%b%vsneq‘ser %%waf an(‘E'\Iat\)/bwj‘tq"rho%IQ Efgg%\é/g/: ues were
det er m ned PHrafeatdiony ch&dmr)eQ%Qchz%%Qu ity 16500 2A€920}347 10, 000

( CCRFCEM Gesm Tiﬁe czeu onfstall sRd(bms ld D38 q3,i Bﬁgr,owt 4 3medi um
suppl errente e i1y inga d tr Cig wt h was
measur ed ov (1% rh? gjda sg ﬁ{t lle\i/TDT%:;)é of Cg’lﬁl nuous
exposure tol coﬁébnt r%r@lﬁfi e Bﬁ Fme’fig BpdumPl 283 a~h. after
initial cel IFOphatl ng; myoshe MIT-tetrazol i um reducti on assay of T.J.

Mosmann [J. | nmuno, | . §§c5(d,,9$,},]b° hj,aeé-;gccor ding to Alley et
al . [Cancer Res. 48 589 VWt er i nso vatives were dissol ved
in DMSO and dil ut ed touﬁg“%}'ﬁ' ~BHETHR RO fn(?ﬁgb'fneﬁ XQZLEBFQ%‘E‘\? in cell

cul tures: The resul t shopiaktned ¢f ok® thi D HAFcoaddneantbranbhn(dbelbw 79 t he
Tabl e 2. [Alnuhwma‘ﬁ@tzl @ad hedieat &6 +dElluxC &FdrAizN neG@NPOYsdEndosdDEtion

demonstrat e par t culan 'ov.,goggm:l;§nw§%@atﬂﬁ§{yoém 38, QHAUNGRa AL e Oh x

potential interest 1 n th at e er antitunor, Tvity
such as toxi¥aghaared for @a |a§d,1ﬁ pnak &We NQuFse. | The- reagtioy E@GQ“réa

TABLE 2 Ki Dat#s (evdforateri ltcdCdirymees( | Oﬁﬂell\&es{i:c(ue- vas allsisolvedman 2001210

(CCRF-CEM ~ GC3-M (TK-( I A( >100( >100 ( -- ( (I 2~1 >lo( >lo (
( ( (( BA( >3~ >3 ( ---- (10%> 12 3( 20% > 12.7 (1 4~f - _-(
(5~ .. _( I (- ( | 6A( >LQ( >10 (

2.3 (4.0 ( >4.98 (( 7A( 38 f5 (2.1t 0.5 ( 14 137% @ >26.9( none@26. 91(
(( ~ 68% @20un(. ( (1 8A( 0.89 t0.281 0.062 t 0.23 ( 3.5 (5.2 ( 6.0 (( 9A(
0. 22+0 . 07( '0 .13t 0. 041 1.8 12,11 4. 5 (( 10Al 0.75 0.08(

0.083 ~1 0.011( 3.0 (2.9 | >4.0 I( 11A( 21 t13 ( 2.0 + 0.4 ( none@3. 33(17%
@3. 331 none@3.33 (( 12A( 0.55 t0.05( 0.07 ~ 0.001 ( ~ 4.2 (4.2 ( 5.0(

1,31 3.9 10.9 ( 0.64 t 0.01 ( 21 (26 ( 32( 14A1 0.15 0.03( 0.017 ~ 0.408

N7 N7 N . I~ N7 N . ™



1~ _0CT 2002 _ 81 TAS~e2 corr~znu~n KiData |uML Cell Cultu 11 C50uML
|l I E coli | Human ( L1210 | CCRF-CEM( GCC3~M | y 1| ~ 1 ~ rf&i ITéZ@ﬂZ
21.0t 61 51.0t 2.2 1 48.0 ( >50 ( >5p (I 32~ >0 1 >0l >0l s.ol
30%a >ol ~~33A) 36t 1.5 ( ~~7 't 17 ~ 25.0 ~ 18.0 ~ 20% (~ >25 ~

(Assay not perfornmed) Wile the invention has been described in detail and
with reference to specific enbodi nenté&5thereof, it will be apparent to one
skilled in the art that various changes and modi fi cations can be made
therein without departing fromthe spirit arid scope thereof. Thus, it is

i nt ended xnhat d Qﬂ‘\cph@%@.&hlh&‘éankboBQQVQ&tthrﬂEdhffl&ﬁihQns Ad variations,
provi ded %@@ Lone wi.t.hin_ the e e.of. th
n

nd their
equi val e U’ EPIFEECR 365, 2 aﬁﬁee “?%RT%E§RY2936|%EQ%F 42 coRpsund
havi ng t hE2Ye¥snWere sRparagrd, Rud the RrgaRicwAeyernvwaRldried eseais
hydr ogen, migh&gais é\il"ﬁdte, @11:&@@ |ﬁ)ﬂd ev@pbratedoktoh@-0heas YLy, - S-al kyl,

-S-(aryl ryl NH2 H al k ( HCHO, - NHOH,

- NHO- al ky?ieﬁﬁﬂ—ﬁ g %b(s'lt\'t ¢ e(f m@é/’ %H— (%%hforqu IRH{ BRRED |
quoroaIk9ﬁ83cy§4b@}k@22°eﬂ3&9ﬁm 2&%0(rﬂﬂSlqaﬂﬁBOlodﬁﬁ@beié69cle4362 and R3,
whi ?:h lrrEyllbeat,hmsanEwIspllésiercﬁﬁft,, neae ntcon )Ogerz, 3hal(ggeau) alr\lﬁ&o
cycl oal ky y. -

“NO2, - 3095 (""NH%gr kj‘r10 ﬂil‘J‘Q AT sﬂ& lﬂ-él\lhkg %H

002- al ky! (& CBRkpI = szw HB@\E@JWUQM rm;sl\uaauzmego

_CSN( al kylBotind:CoamRoBbER, - NHO( =NH) NH2, - NHC( =NH) al kyl ,~ - SO-al kyl |

ot KL o or o8l Uk OThkagaBebh Coibld (P
- S02NH( al kyl ) ,2= 1’89—2\Q(‘§|—k>9f|°)n2-3aﬁkéhyhydapk§n’yPthﬁlWinﬂﬁoha-érmI e; Z
represents 0 or S; To a solution of methyl estexr (7) (6 g, 24 mmol) in
50 ml of diglyme was added 3 g (24 mmol) of chloroformamidine
hydrochloride. The mixture was heated at reflux for 1 hr.
The mixture was cooled to 0°C and filtered. The solid was
washed with ether and then dried to yield 6.25 g (88% theory)
of a tan solid: M.P. (hydrochloride) >390°C. The product was
used without further purification. IR (KBr) 3140, 2950,
1670, 1620, 1471, 1402, 816, 600 cm '; YH NMR (DMSO-d6) s
2,28 (s, 3H), 6.75 (bs, 2H), 7.0 (d, 1H, J = 8.3 Hz), 7.40
(d, 1H, J = 8.0 Hz), 11.8 (bs, 1H). HRMS calcd. for
CgﬂBBrN30: 253.9927. Found: 253.9929.
Preparation of Compound (9) (Compound 8A) --
3,4-Dihydro-2,6-dimethyl~4-0ox0-5~(4~-pyridylthio)-quinazoline
To a solution of 3.2 g 4-mercaptopyridine (28.8
nmol) in 50 ml of anhydrous N,N-Dimethylacetamide at 0°C was
added 1.24 g (28.8 mmol) NaH (60% dispersion in mineral oil),
and the mix was stirred for 1 hr. To this reaction mixture
was added 3.1 g bromoguinazoline (6) (0.012 mol), 1.4 g
copper (I) bromide, and 0.70 g of copper (X) oxide.
was heated at 90°C for 4 hrs.

The mix
The reaction mixture was
evaporated to dryness, 50 ml of an stlmethanol solution (10

g/l) was added to the residue, and the mixture was stirred

for 1 hr. The mixture was filtered, and the filtrate was
evaporated to dryness. The solid was purified via flash

chromatography on silica gel using MeOH/CH;Cl; (5:95) to



R4 represents C=O0, O S, SO S02, NH N-alkyl) CH2, CH al kyl, O—tga@l‘o QUQ
heteroaryl), CHOH, CHO al kyl, CHO (aryl or heteroaryl), C(alkyl g ll

or heteroaryl)2, C(alkyl)(aryl or heteroaryl), CHS-alkyl, CHS-(aryl or
heteroaryl), C(OH)(al kyl), C(OH) (aryl 14 0 C T 2002 _ss_ or heteroaryl),

C(OH) (cycl oal kyl'), N(OH), N-cycloal kyd ,- N(aryl or hete~oaryl),
C(cycloal kyl)2, C(aryl or heteroaryl)(cycloal kyl), C(al kyl) (al kenyl),

C(al kyl )(aI kynyl), C(al kenyl )2 C(al kynyl )2 C(al kynyl) (aryl or
heteroary] ), C(al kynyl) (al keny C(al kenyl) (aryl or het er.oar

Ccycl oal¥&A9 (lal7k§n>il4)9* G(‘G?EV(baPEy?)'('%'i‘ 9: "My By 1431 ,ozm
het er oar ykx) G{m,clmlolgyll)snﬂﬂanseny#;0 CH{G8 kyn30Q, 841, 820, 714

al kyl bl | | ken, a I
g((al kg;ni/ y W M%) yC ogl(ﬁ i gl {(Be)néﬁo jﬁ(%/y)c? oa(? kyI)
C( al kyny si(d’éy g2l &y )Hz)@( a?r PO &M hé{‘er afy$) !k t§0 " (L ar i, of
het er oar gl B(© By ¥} ol 24/ (d, QIB,I Koy =y 16). 6SHRI) Ky LY » 10:( abkynyl{) ( S-my&lpal kyl),
Oal kyl) PRIEaT, B8r\0) IR gt D17 S3008Y, by FLPRITY %f iy
et er oa ar
heter)c/)ar é cyEEBg'iikyq:) 5?\%5\%!2) ' N’t[r%ﬁ(raﬁ‘zw ;’] 93 ﬁl(vait 2{ HRMS
N[ NH( cyclcxavalddyl Xbx GI § { c2’3 JH 13yl )I:]oun@H( ISIHB). 07@ol. NH( al kyl)1],
o ml(-l(cylcl oal kY"-’?‘E E@ A 6¥' dabpoid Nt ok aallkml )L
cycl oal ky
C(al kyl ] A% sy bk brrstivie frgit PRANT NCal kyl ) 2],
C(al kyl) [m@.’aldqdl)l(!wcl oal kyl )] Claryl or heteroaryl )(NH2), C(aryl ox
het er oaryl ) LNH(al ky} wbnoafheveno r Ylneddd m@;q 9d )drs Garyl or

het er oar yl | k. |, or or aryl
or het er)c/)’él%’;wg{jl %iﬁ%ﬁé%‘é‘%@ﬂ ﬁ \Szg %é#gé% g&%tﬁ)&tq tc'ut"@ci:s( ory )
unsubst i tadéddhét%rqoauiill (lﬂ-ﬁrrmwdc)yc}llaﬁc (gﬂ&u@ismrmmaxmm:raﬂal |y
aﬁgregt ablRaﬂgl t aaﬁtefﬁ@frea?cu%xpwmdr%ds abt: acge( di ml e Cé@ltg%ﬂon t

in I S ou u a ing to
claim2, WRE 83?1”% ¥sgn%‘["‘r\f‘§ﬁq‘%2f] %lé'&%p?&%d 2 Zg?' a@% hzl 5 %o clgal m 2,
wher ei n Reappean (Kh2byeoige , sand 4 & ensemrero Idapridecor Phagnisterai m 1,
wher ei N Riedss h@a%agae 90°é ﬁ@ihylhrsetmaad @lhe@r @onlcehtlrdeeanahlyk, hydroxy

or net hoxy_gr accor i o rein R2 is
hydr ogen oraq"'a "WEt h&lo P(?uﬁ Tg%\n%o a#r%l ‘gars s?gi: até%gr 5& 2?5“%5 m 1,
wher ei n Rkt dg?@nglg) A Ebapdark BExture wasc GtdiFed §0&1 di B, wher ei n
Z is oxygethe Pprdeigs rﬁawwmdcﬁs gakt ranevedi g filﬁﬁ&ﬁﬂvﬁL aﬂ@emuen Zis

\?\,hula]; glrn R4x%et r?oﬁc gjg.q 454%% eva@ﬁﬁ??&&d lbéatlm}_ﬁ t(\%(%d aim 1,

C(O—D(pheny{’-)‘-hgm%wlene chlori.de, followed by ethyl éther and fin lly
boiling isopropanol to yield 7.5 g (50% theory) of (10) as a
tan solid: M P. 301-302°C; IR (KBr) 3320, 3150, 2750, 1670,
1575, 1466, 1305, 1220, 804, 710 482 cm 1; 'H NMR (DMSO-d)
§ 2.30 (s, 3H), 6.35 (bs, 2H), 6.80 (d, 2H, J = 5.9 Hz),
7.26 (d, 1H, J = B.4 Hz), 7.58 (d, 1H, J = 8.5 Hz), 8.25 (bs,
2H), 10.85 (bs, 1H). Anal. Calcd. for C,,H,,N,08.1.5 H,0:
C, 54.00; H, 4.86; N, 18.00; S, 10.30. PFound: C, 53.81; H,
4,25; N, 17.71; S, 10.28. HRMS calcd. for CI4H12N4OS
284.0734. Found: 284.0732.




11. A compound or salt according to claim 10, wherein R4 is sul{xr Q)éj QUZ
conpound or salt according to claim1, wherein R5 is selected frdm Z

the followng. / \ G N\ i ".. "\ \ /N7OCGH3 ~ F3"" " \' \' i s N,L~~ 2
~&@~u\. / . N~H" ~\~~ Heo~H,. \ / [/ S~ \V 1 ~\ "~" \ |j \ ~" N
N\ / No- ~LN\V/ H-NS-"\\ &GB Ob-\\ /N~Haandy
. - 47 -
E le 2: DPreparation of Compounds 13A and 152a

Compounds 13A and 15A were prepared according to
the following reaction scheme:

OCH;, OCH, OIH
0 tll Be
NO; NH, H
11 12

0 B¢ 0 B¢ (0] Be
OCH, OCH, 0CH,
(o} HO o
)\ N
N HN {
H

s L 14 13
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) o & - m)ji\)/ocu, » /ﬁ/oﬂ
)\N T H,c)\ ) T “ac)\

N
e
18

O O
os\ OS\
N

)

16 1

13A 15A



"N\ / Na. > ~~N\ ~ OCH .

13. A conpound or salt according to #Ilp@g 2057
wherein R3 is hydrogen and Z i s oxygen. 14. A conpound or salt according to
claim13) wherein R

is either a nmethyl or NHZ group. 15. A conpound or
salt according to claim13) wherein RZ is hydrogen or a nethyl, ethyl,
chloro, trifluoronethyl, hydroxy or

met hoxy group. 16. A conpound or salt
according to claim15, wherein R2 tst%

ydr ogen or a nethyl group. 1 ~t 0C
T ~nn2 -85 17. A conpound or salt according to claim13, wherein R4 is
oxygen, sulfur or a nmethylene, C=0 CH(OH) or C(OH)(phenyl) group. 18. A
conpound or sal tpragiadadiea b2 ih%b%é&xa’ﬁ@eé&hﬁmﬁ{’d g suldur. 19. A
conpound or salt accordin

0 cla|n11 n R is selected fromone of
the following: / \ GL N\ Bompl ?“8 aptlipe”y

To a solution of 38 0 g of 1-bromo-4-nitroanisole
(0.164 mol) in 300 ml of methanol/THF (l:1) was added 5 ml of
anhydrous hydrazine and 4.0 g of activated Raney nickel

catalyst suspended in ethanol. The mixture was stirred and

heated to a gentle reflux, where upon the mixture began to
effervesce. Within a period of 3 hrs., 7 additional ml of

hydrazine and 4 additional grams of Raney nickel were

introduced into the reaction. The warm reaction mixture was

vacuum filtered through a pad of silica gel to remove the

catalyst, and the pad was thoroughly washed with'ethyl
acetate. The filtrate was concentrated, and the dark brown

oil was placed under high vacuum to remove traces of solvent
The product decomposes readily and was used as is.  mm
(CDCl,) & 3.46 (s, 2H), 6.60 (dd, 1H,.J = 8.6, 2.7 Hz), 6.73
(&, 1B, J = 8.6 Hz), 6.92 (d, 1H, J = 2.7 Hz).
Preparation of Intermediate Compound (12) —-
3-Bromo-4-methoxy-c-isonitrosoacetanilide

In a 250 m) 3-neck round bottom flask,'84 ml water
was added to 6.3 g (37.8 mmol) chloralhydrate. The flask was
fitted with a mechanical stirrer and reflux condenser, and 90

g anhydrous sodium sulfate powder was added over a period of

1 minute with constant stirring. A solution of 6.3 g (31.2

mmol) of aniline (11) in 3.0 ml conc. HCl and 21 ml water was

added, followed by a solution of 7.7 g (112 mmol H,NOH.HCl

in 35 ml water. The mixture was slowly heated to reflux with

constant stirring and continued for 2 minutes at which time

brown crystals formed. The mixture was cooled, the solid

filtered off, washed well with water and dried to constant
weight by vacuum. The resulting solid weighed 5.65 g (66%
theoretical) and was pure enough for the next step

analytical sample was prepared by recrystallization
202-203°C (hexane, EtOAc).

An

M.P.
IR (KBr) 3409, 2875, 2056, 2023,
1643, 1634, 1543, 1502, 1295, 1270, 1047, 799 cm~}; ' mMr
(CDCl3, one drop DMSO—dG) § 3.88 (s, 3H), 6.87 (d

1H, J =
8.9 Hz), 7.53 (m, 2H), 7.83 (d, 1H, J = 2.5 Hz), 8.49 (s,
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according to claiml1l, wherein R3 is hydrogen and z is sulfur. 21. A
conmpound or salt according to claim?20, wherein R is either a nethyl or
NHZ g~.oup. 22. A conpound or salt according to claim20, wherein R2 is
hydrogen or a nethyl, ethyl, chloro, §§fluoronethyl, hydroxy or nethoxy
group. 23. A conpound or salt according to claim?22, wherein RZ is hydrogen
or a

1H), 11.60 (s, 1H, NH). Anal. Calcd. for CgﬂgBrN2O3-0.ll
EtOAc: C, 40.09; H, 3.52; Br, 28.26; N, 9.91. Found: C,
40.45; H, 3.44; Br, 27.86; N, 10.34.

Preparation of Intermediate Compound (13) --
4-Bromo-5-methoxyisatin

Vacuum dried «~Isonitroscacetanilide (12) (3.0 g;
11 mmol) was slowly added to 8 ml conc. H,80, at 50°C while
being stirred. The reaction mixture first became yellow, and
then turned dark. The temperature was raised to 65°C for 10
minutes, and the reaction was followed by TLC (EﬁOAc/hexane;
40:60). Heating at 65-70°C was resumed until all the
starting material was consumed as judged by TLC.

Upon
completion, the reaction mixture was cooled and added to 80 g

of crushed ice with stirring. A dark red solid formed and

was filtered off, washed free of acid by water and dried

under vacuum. The resulting substance was purified by

chromatography on a flash silica column using a gradient
system of EtOAc/hexane; 40:60; 50:50; 60:40; 70:30; 80:20.
The undesired isomer, 6-Bromo-5-methoxyisatin eluted first,
followed by the desired isomer (13), which was isolated as a

red solid (0.71 g; 25% yield). M.P. 250-251°C. IR (KBr) 2064,

1758, 1750, 1634, 1278 cm™'; 'H MMR (CDCl,, one drop DMSO-d)

§ 3.91 (s, 3H), 6.84 (d, 1H, J = 8.8 Hz), 7.09 (d, 1H, J =
8.8 Hz), 10.88 (s, 1H). Anal. Calcd. for CBHGBrN03= Cc,
42.19; H, 2.34; Bx, 31.25; N, 5.47. Found: C, 42.27; H,
2.37; Br, 31.30; N, S5.42.
Preparation of Intermediate Compound (15) --
5-Bromo~6-methoxyacetylanthranil (5~bromo-2,6-dimethyl-
4H-3,1-benzoxazin-4-one)

A magnetically stirred solution of 2,28 g (8.9
mmol) isatin (13), in 13.4 ml of 2N aqg. NaOH (26.7 mmol) was
cooled to 0°C. To this cold solution 0.90 ml of 30% H,0,
(8.9 rmmol) was added gradually keeping the temperature below
20°C. The progress of the reaction was followed by TLC
(EtOAc/hexane; 40:60). An additional 0.20 ml of 30% H202 was

added, and the reaction mixture was stirred 20 minutes at

room temperature. At this time, TLC indicated consumption of



met hyl group. 24. A conpound or sait according to claim 20, mheﬂeknD@fﬂZﬂgz
oxygen, sulfur or a nethylene, C=O CH(OH) or C(CH)(phenyl) group. ~
OCT 2C~~ -86 25. A conpound or salt according to claim24, wherein R4 is
sul fur. 26. A conmpound or salt according to claim20, wherein R5 is one of
the following: /' / D~!' 9\ [/ G1~/ .~ o0oc~t ~ Nt ~~"~2\-"/ Nr
N~~ GF3t-I \=CGA~ M\ i >>\ [/ \gh 5~"~\V./ ~\ [/ ~\V \ ~" No~tr _
3~,'d ~s~¢c~3 ~\ r~y \ N/ \ ~ L.\ ~w """ "\ j~cve and N~~\ /
14 0 C T 2002 27. A compound or salt according to claim1l, wherein R3 is
hydrogen, z is oxygen, R is either a nethyl or NHZ group, R2 is hydrogen
or a met hthe gtagting imagrarial.i f Mher pixthye, wagdreidibiedreritdxy group, R4

| S oxygengleulilradstic a1t oH4CaRa Sohcbhtoated Grll4 Pheswydgd Qup, and
R5 is selggggdaérggggﬁfafgathe

ving crude 6-Bromo~5-methoxyanthraniliq
acid (14), as a grey semi-solid. This slurry was treated

with 28 ml of acetic¢ anhydride and refluxed for 40 minutes.
The dark mixture was then concentrated as before.

~ o~

To the
residue was added an excess of ethyl acetatethexane. (2:11).

The mixture was heated and filtered hot through silica gel to
remove insoluble and colored particulants. The soldﬁion was
partially concentrated and allowed to cool, arnd the product
crystallized yielding 1.71 g (71% based on starting isatin
(13)). M.P. 228-229°C (dec.). IR -(KBr) 3397, 2039, 1717,
1651, 1625, 1543, 1295, 1055, 881, 617 cm';; 1y NMR (CDC13)
§ 2.42 (s, 3H), 3.98 (s, 3H), 7.34 (d, 1H, J = 8.9 Hz), 7.51
(d, 1H, J = 8.9 Hz), Anal. Calcd. for ClOHBBrNOB: C, 44.44;
H, 2.96; Br, 29.62; N, 5.19. Found: C, 44.32; H, 3.04; BT,
29.53; N, 5.009. '
Preparation of Intermediate Compound (16) --
5-Bromo-3,4-dihydro-6-methoxy-2-methyl-quinazolin-4-one
To 1.25 g (4.6 mmol) of the anthranil (15), in a
dried round bottom flask equipped with a dry ice condenser,
was condensed approximately 50 ml of anhydrous NHB‘ The
mixture was magnetically stirred for 40 min. At this time,
the dry ice condenser was removed, and the NH3 was allowed to
evaporate. Upon evaporation, 15 ml water and 1.5 ml of 2N
NaOH were added, and the solution was refluxed for 1 hr. The
solution was then cooled to room temperature, and 1N HCl was

added adjusting the pH to approximately 9 and thus

precipitating the quinazoline. The white substance was

filtered off, washed with water and dried, yielding 0.71 g
(57%). M.P. 273-274°C. IR (KBr) 3189, 3074, 2990, 2974,

2899, 2362, 1676, 1643, 1552, 1461, 1303, 1286, 1063, 872,
832 cm~1; 1

; "H NMR (CDC13) § 2.39 (s, 3H), 3.98 (s, 3H), 7.39
(d, 1H, J = 9.0 Hz), 7.59 (d, 1H, J = 9.0 Hz), 11.60 (s, 1H),
Anal. Calcd. for ClOHSBruzoz: C, 44.61; H, 3.35; Br, 29.74;
N, 10.41; Found: C, 44.56; H, 3.40; Br, 29.63; N, 10.36.
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and ~| ~GCHG ~~ N\ / GH,~ 28. A conpound or salt according to claim
2~~wherein RZ is hydrogen or a nethyl group and R4 is sulfur.
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Preparation of Intermediate Compound (17) (Compound 13A) --

3,4-Dihydro-6-methoxy-2-methyl-4-oxo~5-(4-pyxridylthio)-
quinazoline

To 78 mg (0.7 mmol) of 4-Mercaptopyridine was added
34 mg (0.5 mmol) of solid NaOH in 1 ml of dry DNA. To the
resdlting solution, 134 mg (0.5 mmol) of quinazolinone (16)
dissolved in 2 ml dry DMA was added.

The mixture was kept
under N,, and a finely ground catalyst mixture containing 44

mg CuBr and 22 mg Cu,0 was added. The mixture was stirred
magnetically and heated to 135°C, until the reaction was

complete as judged by TLC (anh. NH,/MeOH/CHCl,;.0.5: 4.5:
9.5).

The solvent was removed .under high vacuum through a
cryogenic trap cooled to -78°C. The desired product was

isolated by flash Ehromatography (anh. NHB/MeOHlCHCIB; 0.5:
4.5: 9.5) on silica, yielding 130 mg (89%) of (17) as a white
powder. M.P. 248-249°C (dec.). IR (KBr) 3358, 3073, 2933,
1682, 1634, 1574, 1475, 1462, 1318, 1277, 1059, 835, 710 cm
'; ' mm (CDCL,) & 2.36 (s, 3H), 3.84 (s, 3H), 6.90 (d, 2H,
J = 5.1 Hz), 7.48 (d, 1H, J = 9.1 Hz), 7.79 (d, 1H, J = 9.1
Hz), 8.28 (d, 2H, J = 5.1 Hz), 10.86 (s, 1H).
fox 015313N3°23‘

Found: C, 60.28;

Anal. Calcd.
C, 60.18; H, 4.38; N, 14.04; S, 10.71.

H, 4-43; N‘r 14.07; S' 10.63. HRMS CalCd. for
Preparation of Intermediate Compound (18) (Compound 15A) --

3,4-Dihydro~6-hydroxy-2-methyl~4-o0xo0-5-(4-~-pyridylthio)~
quinazoline

To cleave the methyl ether, quinazoline (17) (100
mg; 0.30 mmol) was gently refluxed with 2 ml of a 1:1 mixture

of 48% aq. HBr and glacial AcOH for 8 hrs. At this time, the
solvent was removed via high vacuum through a cryogenic trap

at -78°C. The obtained residue was dissolved in 10% anh. NH,
in MeOH, and subjected to flash column chromatographg on

silica (anh. NH3/Me0§/CHCl3; 0.5: 4.5: 9.5) ylelding 62 mg
of (18) as a white powder (65%) M.P. 246-247° (dec). IR
(KBr) 3450, 3240, 3073, 1667, 1634, 1580, 1464, 629 cm-1

NMR (CDCl,) § 2.40 (s, 3H), 6.83 (d, 2H, J = 6.0 Hz), 7.40
(d, IH, J = 9.0 HZ), 7059 (dl

1y

1H, J = 9.0 Hz), 8.20 (d, 2H, J



29. A conpound or salt according to claim1l) wherein R3 is hyd e, )
sulfur, R is either a nethyl or NH2 group, R2 is hydrogen or qoﬂep&;?iZUnz

ethyl, chloro, trifluoronmethyl, hydroxy or nethoxy group, R4 is oxygen
sul fur or a nethylene) C=O CH(OH) or ( C OH) ( phenyl ) giroup, and RS

I's selected fromone of the follomnng 5 = 7 0O CT?2002 88 "\ f\ 2?2\ /N
" ~/N? G\ ~,~NILHa~ 2 A% ~\ /N' \ ~N'ZIt / G~3 . H
\~Ga., t~? '~~"'" \ [/ E~H-" y S~- ~\ ~~\V,; NH\ ~-N\ ~ ~ and ~~~

\' JNU~a 3 30. A compound or salt according to claim?29, wherein R2 is
hydr ogen ersaomihylegsnum,arud{)% iis. saul(fsyr 1H) .1 hha®. @d1@d02%o89_ 31. A
conpound al or to, cliali reiyngsal d ¢ nd
thyn1dy|até4§gh§ﬂ § 8 f?%nigoﬁaﬁéhrqp ql 9§ génffp?%qua$ %Sabout 10
aM 98; H, 3 16, N, 12.00; s, 1l1. 61 HRHS calcd. for

14H11N30283 285.05733. Found: 285.05720.

Example 3: Preparation of Compound 12A

Compound 12A was prepared according to the

following reaction scheme:

NO, S/\©
SN .
N
N — L
NY ":-‘- CH;
& o-

CH,

19

12a

Preparation of Compound (19) --
4-Benzylthio-2-picoline~N-oxide
Mineral oil was removed from potassium hydride

(0.11 M; 35 wt. % dispersion in mineral oil) by several
washings with petroleum ether (5 x 50 ml). The remaining
petroleum ether was removed under vacuum. To this dry solid,
350 ml of anhydrous THF was added cautiously. The well
stirred suspension was cooled to 0°C. To this mixture, 14.1



32 , A conmpound or salt according to claim31, wherein said co

OUNA ~ i
thym dyl ate inhibition constant of |ess than or equal to 10 ~Mnﬁ31§ ﬂLR?SZ@Z
pharmaceuti cal conposition conprising a pharnmaceutically accptable diluent

or carrier in conbination with an anount of a conpound or salt according to
claiml effective to inhibit the growh and proliferation of higher

organi sns and m croorgani sns. 34 . A pharnmaceutical conposition according
to claim33, wherein said conpound or~3alt is capable of inhibiting the
enzynme thym dyl ate synthase. . 35 . 1~ phurtaaceutical conpoai.tion
according to claim34, in a formsolacted fromtho~group conai ati ng of
forms suinkhb{® fDmalr)alof panegplimezcaptapi wak, a'ddtedadag'pwﬁhe bveragasal

|t rabr opehi gl ’oﬁ]rﬁd s, | hea2dkah (AL RISk AR MELERLL OF; 14
~~I 36. armaceuti cal compositiQn accor arm §ﬁ YaFer ei n
sai d conpﬂﬁﬁﬁe%rt%aH@%ﬁm&’eﬂmr&y%%éq ﬁ%’i"SI fry

n&Bonst ant K; of
| ess t hanaddittomdl t30 akdnutebl~ Mhe/ ik tuiver memluemabobmﬁnoﬁbt Lgb°c

accor di ngah@ £5 241N 010 WG ¥R (oAU Qo 158 MIBS 1 Bl IXT! St

synt hase 1 nhi bition” const ant | ess td%&mjor ua to abou ?%’I 38.
Use of coRBEEHA"BLESal TR ’%’P‘a‘?q‘ﬁel AN byowg #Bdic@énsnt f or
i nhi bi ti n@nckewgrned htamdogm cterimser twre ofthoee Inisctofrehivgize iIre@lygelSs FBrand
the compoun 80"23) “éetﬁism““@*r‘ﬁh%?‘%‘?’aﬁ??ﬁ“"@m m“??*a e
synt hase. W™ °§3§§ #‘ boﬁ%o‘gﬁf WRLPE - actRS foeilﬁf \M‘i’@rel n the
conpound @&dlmitted £oi approézivatelycé eidithomlﬂcmms, sand aet:tta:a‘atredm&]th
parenter a'diélﬁ@z‘b?deth‘a%r i‘!aﬂ' 88b m!l.‘j't ra@ﬁé%on&fﬁé@%%ﬁiﬁ' Séle{};t aaocul ar,

i ntraaur al and ect a m.ni stration. ccordi ng

to claim3®¥ Y&‘Bﬁﬁﬁuﬁazﬁpﬁal P“#Stﬁﬁnfﬂfgg‘é? MHP§ FemQHssk of up
t o about 1u1gdam:rﬁd1mﬁd rreseupeundThe szhtepeeskdhegwasn of the host.

chromatographed - on flash silica gel with MeOH/CHzcl
(Gradient: 3:97, 4:96, 5:95). The pure product was isolated
(6.94 g; 30% yield) as a tan solid: M.P. 98-99°C; IR (KBr)
3063, 3028, 1612, 1466, 1236; 831, 715, 675 cm™Y; YH MMR
(CDCls) § 2.45 (s, 3H), 4.16 (s, 2H), 6.97 (dd, 1H, J = 6.8,
2.7 Hz), 7.07 (d, 14, J = 2.7 Hz), 7.32 (m, SH), 8.09 (d, 1H,
= 6.8 Hz). Anal. Calcd. for C, 3, 3NOS: C, 67.50; H, 5.66;
N, 6.05; S, 13.86. PFound: C, 67.51; H, 5.69; N, 6.08; S,
13.77.
Pieparation of Intermediate Compound (20) ~~
4-Benzylthio-2-picoline
Compound (19), (1.97 g, 8.5 mmol) was dissolved
into 50 ml of chloroform. The solution was stirred, cooled
to 0°C, and 1.75 ml (17.4 mmol) of phosphorous trichloride
was added dropwise. Once the addition was complete, the
reaction mixture was brought to room temperature and then
heated slightly under reflux temperature (approximately 55°C)
until no starting N-oxide was present by TLC (MeOH/CHQClz;
5:95). The solution was then recooled to 0°C, and 10 gm of
ice was added with vigorous stirring. The mixture was made
basic (pH 8) by careful addition of 1 M NaOH, and the oxrganic
phase was separated. The aqueous layer was extracted with
dichloromethane (3 x 50 ml), and the organic layers were
combined and dried (anhydrous Na25804). Removal of the



42. Use of conpound or salt according to claim 39, wherein thq tpo

mammal . 43. Use of conpound or salt according to claim42, wherei ﬁq-ﬁzzl‘wozst
is a human. 44. Use of conpound or salt according to cIa|n139 wherein the
host is a bird.

14 0 C T 2002 -91 45. Use of conmpound or salt according
to'claim39, wherein the conpound or salt is further characterized as

addi tional |y producing an anti-prolif&#4ative effect not derived fromthe
i nhibition of the enzyne thym dyl ate synthase. 46. Use of conpound or salt
according to claim 39, wherein, prior to said process, the host harbors

t d
p‘#23L87’ﬁg‘““?%“’%ﬁ???ﬁ%%?e*??““ﬁ%‘ﬁ%%&ﬁ B or i ng

di t
Ol ai m 39, UHORGAIERBIESPRLA SRRTS Fragh S e eser o

pr oduci ng ca-tboaf fse@ts 976! emhedpfo@ucamaé)aMﬂataéd anta fwhigal scdiid parasitic,
antiviral,

Orglagt 00z 72&@ effals. 48. A
conmpound o ﬁ%saggorgiela? a%)mqél rein s%c)lc?@ésdn or 'salt has
the foll ovm?go'stm'urlé Rs §4R~8h5 RUL}y RLO2 cm Cl,) ¢

2.55 (s, 3H), 4.22 (s, 2H), 7.03 (m, 2H), 7.35 (m, SH), 8.28

(d, 1H, J = 5.5 Hz). Anal. Calcd. for Cl3Hl3NS= C, 72.52; H,

6.08; N, 6.50; §, 14.90. Found: C, 72.46; H, 6.11; N, 6.50;
S, 14.80

Preparation of Compound (21) (Compound 12A) -
3,4-Dihydro—2,6-d1methy1—4-oxo—5-[4-(2—pxcoliny1thio)]-
quinazoline

To a solution of 5 ml NH3 condensed into 5 ml THF
kept at ~78°C was &dded 115 mg sodium metal (5.0 mmol).

deep blue solution was stirred for 15 minutes. To the
reaction mixture was added 1.0 g (4.65 mmol) of 4-benzylthio-

2-picoline (20), and the reaction was stirred for 1-1/2 hrs
at 0°C.

The

The solvent was removed under vacuum, and to the
resulting solid was added 10 ml of anhydrous N,N-

Dimethylacetamide, 0.5 g quinazoline (6) (2.0 mmol) and 0.25

g of copper (I) bromide.

The mix was heated at 90°C for 4
hrs.

The solvent was removed under vacuﬁm, and the solid was
treated with 10 ml of HZS/MeOH solution. (20 g/l). The
insoluble CuS was filtered off, and the filtrate was
evaporated to dryness. The solid was purified using flash
chromatography on silica with MeOH/CH,Cl (5:95) to yield 400
mg (84% theory) of a tan solid: M.P. 225-227°C; IR (KBr)
3480, 3160, 3053, 2960, 1670, 1630, 1590, 1460, 1298, 831 cm
'; 'm mm (DMSO-dg) 5 2.28 (s, 6H), 2.36 (s, 3H), 6.60 (bs,
1H), 6.80 (6s, 1H), 7.60 (d, 1H, J = 8.4 Hz), 7.80 (d, 1H, J
= 8.4 Hz). Anal. Calcd. for ClGH15N3OS-0.5 H,0: C, 62.73; H,

5.22; N, 13.72; 8, 10.46. Found: C, 63.08; H, 5,20; N,
13.73; 8, 10.50,

HRMS Calcd. fox ClGHISNBOS: 297.0936.
Found: 297.0936.
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Example 4: Preparation of Compound 16A

Compound 16A was prepared according to the
following reaction scheme:

25
26

16A

NHz CH, S N



NOCH3 CH CH3 S NCF3 NHS CH S N/ CF7 CH CH2CHz S N CH3 Pi:g N ﬁEEZEqug;
NCH HS N+ CHH CH3 SNH/ C 1 ~0CT2002 -94 R R R4 N ;
NH/ CY CH, CH S NN-~3hcH cx, s ocolt HHCo~HCH CH S CO-i CH,

CH S N
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Preparation of Intermediate Compound (22) --
2-Methoxypyridine~N-oxide
This compound, originally prepared by H.J. Den
Hertog and M. Van Ammers, Rec. Trav. Chim. 1955, 74, 1160,
was synthesized using a different procedure. To a solution
of 21.83 of 2-methoxypyridine (0.2 mol) in glacial acetic

acid (80 ml), was cautiously added 30% hydrogen peroxide (20

ml). The stirred mixture was heated to 80°C for 3 hrs, and

cooled to room temperature. An additional 20 ml of 30% H.O

was added, and the clear solution was heated at 80°C for §22
hrs. The solution was concentrated to half the original
volume under vacuum, and 100 ml of water was added. The
solution was reconcentrated, and the process was repeated two

times (2 x 100 ml’Hzo). The syrup was placed under vacuum to
remove remaining water and acetic acid.

Afteér time, a white
solid foxrmed.

The material obtained in quantitative yield
was used without further purification; M.P. 128~130°C; IR

(KBr) 3447, 1613, 1570, 1508 1447, 1316, 1214, 1015, 764 cm
'; m mm (cDCl,) 5 4.05 (s, 3W), 6.91 (4, 1H, J = 8.0 Hz),
6.92 (m, 1H), 7.33 (dt, 2H, J=8.0, 1.6 Hz), 8.3 (dd, 1H, J

6.3, 1.6 Hz). HRMS Calcd. for C H.NO,: 125.0477.
125.0474.

Found:

Preparation of Intermediate Compound (23) —-
2-Methoxy-4-nitropyridine-N-oxide

The nitration was carried out using the method of
Den Hertog and Van Ammers3. The results obtained from this
experiment differ from those reported. Concentrated H,S0,

(35 ml) was cooled to 0°C, and 15.3 g of N-oxide (22) (0.12

ml) was cautiously added in portions. To this stirred

solution, kept at 0°C, was added the nitrating mixture (conc.
Hy50,; 35 ml: fuming HNO,; 60 ml) dropwise. The ice bath was

removed, and the mixture was heated to 75°C for 90 mins. The
mixture was recooled to 0°C and cautiously poured onto 150 g

of fce. With vigorous stirring, portions of solid cho3 were

added until the pH was 7. The liquid was then extracted
several times with ancl2 (3 x 200 ml).

The aqueous layer
was continuously extracted with CHClj.

The organic layers
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wherein R, RZ, R3, Ra, R5 and Z are as such that the salt has the

following structure: NHOS HN ~ CHy ~,~ 2 CLHN 49 . A conmpound or salt

according to claim8, wherein said conpound or salt has the foll ow ng
structure: RS Z R~ R~ R N R- wherein R

Is NH2, R is CH3, R3is H R4 is
S, and R5 is selected from\\ Nand N~-H G or wherein R, Rz, R3, R4, RS
and Z are such that the salt has the®fotlowing structure: NNH O

were combined, dried over anhydrous Na.2804 and concentrated

to give a yellow solid. The solid was chromatographed on a

flash silica column using a gradient system of MeOH/CH2C12;
2198, 3:97; 4:96; 5:95. A mixture of 2-methoxy-4-
nitropyridine and 2-methoxy-5~nitropyridine (2.9 g) eluted
first, followed by 2-methoxy-4-nitropyridine-N-oxide (6.4 g),
and then 2-methoxy-5-nitropyridine-N-oxide (2.9 qg).

Compound
(23), was obtained as a yellow solid (30%):

M.P. 176-178°C
(decomp.); (Literature: 154.5-158.5°C, dec.)2; IR (XBr) 3106,

3082, 1601, 1528, 1346, 1296, 1231, 1088, 1011, 660 cm *; lu
NMR (CDCl,) § 4.18 (s, 3H), 7.73 (d, 1H, J = 2.9 Hz), 7.78

(ad,"1H, J = 7.1, 2.9 Hz), 8.35 (d, H, J = 7.1 Hz). Anal.
Calcd. for CGHGNZQA: C, 42.36; H, 3.56; N, 16.47. PFound: C,
42.42; H, 3.57; R, 16.41.

Preparation of Intermediate Compound (24) --
4-Benzylthio-2-methoxypyridine-N-oxide

The pyridine-N-oxide (24) was prepared in similar

fashion to the preparation of compound (19), with the
following changes. Once the 4-nitro-2-methoxypyridine-N-

oxide was added, the reaction mixture was allowed to warm to
room temperature. Stirring was continued for 12 hrs. The

precipitated solid that forms was filterxed and washed with
ice cold THF. The solid was dried under vacuum and shown to

be one spot by TLC (MeOH/CH2012; 10:90). The filtrate was

concentratéd and flash chromatographed on silica with MeOH/
CHzgl2 (gradient: 4:96, 5:95 6:94).

An analytically pure tan
solid was isolated. The total combined yield was 70%. M.P.
131-133°C; IR (KBr) 3105, 3038, 3005, 1670, 1610, 1543, 1483,

1290, 1211, 1132, 1016, 802 cm™ !

; 'H NMR (cbCl,) § 3.95 (s,
3H), 4.19 (s, 2H), 6.64 (d, 1H, J = 2.4 Hz), 6.78 (dd, 1H, J
= 6.9, 2.4 Hz), 7.33 (m, 5H), 8.09 (d, 1H, J = 6.9 Hz).

Anal. Calcd. for CI3H13N028x C, 63.13; H, 5.30; N, 5.66; S,
12.96. Found: C, 62.88; H, 5.28; N, 5.62; S, 12.89.

Preparation of Intermediate Compound (25) --
4~Benzylthio-2-methoxypyxridine
The starting pyridine-N-oxide (24), (1.85 g) was
reduced using the method to prepare compound (20), éxcept



CA2C1 1 ~ OCR ~00~ -96 50. Use of conpound or salt accordi nd o ?2@02
38, wherein the salt is in a formselected fromthe group consisting o

forms suitable for oral, parenteral, topical, intravaginal, intranasal,

i ntrabronchial, int raocul ar, inraaural and rectal administration. 51. Use

of conpound or salt according to claim38, wherein the salt is adm nistered
in a dose of up to about 1 gram of act3&e salt per kil ogramof the host.

52. Use of conpound or salt according to claim 38, wherein the host is a
manmal . 53. Use of corrpound or salt according to claim52, wherein the host

S 8 NUMRoapdng B Bhe CRIPOUNY fhs SABL &@é@aﬁgd} Opyfd %3&% Wigrein the

host is a b|r rrgoun t acc ng to al mn?,é" Swher ei n
the salt |°§“‘1§’L}Pt"-ﬁe|mcﬁ§PEE¥é'F? %Hyagoa’aﬂf“t‘F%‘i"lal | §Lafh fick

anti prol i ftnminategehphgt usbhgdetheedpbtoolete etheb) tswspfyjtdm&rlzyrre
thym dylate eyl Naga) 3% ctiiBoBhaCQaB}uad 8" raR! boREEOT Ak I\, t-‘f% rﬁ

wher ei n, prior o) Sal proce OI’S t§l’TDI’ ous cel

wher ei n t R sGIRX) 30283 20¢dni ééggas 1§ﬁ5dué?‘ﬁa'aﬁ3 htiddddr B¥S e, " 657, Use
of corrpounlct{ amrsadabaic.ﬁorsdmngst qsGl 3HN,3&,.28h¢Bei RH) he6 cOepEindLE s §urt her

characterizegd @1sﬁp’; ORIGNq A 9, oY =¢85t §d6f B2, 2Rt shagherg i)
antifungal , anti parasi t| c ant i VI ral ntji psori atl , ant i pr 6t ozbal a%%
anti cocci didr Hfedts. 5.9 Ha). oXm ﬁfgf d.gfox C,4H,3N05: C, 67.50; N,

5.66; N, 6.05; 5, 13.86. Found: C, 67.60; H, 5.70; N, 6.10;
s, 13.80. '

Preparation of Compound (26) (Compound 16A) ~-
3,4-Dihydro~2,6-dimethyl-4-~0x0-5-
[4~(6-methoxypyridylthio)]quinazoline

This compound was prepared in 6-7% yield as
described for (21) (Compound 12A). Tan solid; M.P. 223-
226°C; IR (XKBr) 3445, 1684, 1675, 1669, 1452, 1394, 1320,
1038 en™}; ' MR (DMSO-dg) § 2.28 (s, 3H), 2.35 (s, 3H),
3.70 (s, 3H), 6.05 (s, 1H), 6.49 (dd, 1H, J = 4.1, 2.9 Hz),
7.60 (d, 1H, J = 8.5 Hz), 7.78 (d, 1H, J = 8.4 Hz), 7.85 (d,
1H, J = 5.4 Hz), 12.10 (s, 1H). HRMS calcd. for'C
313.0885. Found: 313.0882.

1681 5N3098+



58. A conpound or salt according to claim49, wherein said con‘pcb,u@cqrz.ggt
is a salt having the folloin~ing structure: 59. A pharnaceuti cal
conposition according to claim 34, wherein said conpound or salt is a salt
having the formula: HH2 2 d 60. Use of conpound or salt according to

claim 39, wherein said conpound or salt is a salt having the fornmula: H
WNti | OS HNj ~ CH3 HZN, ~N 2 C QA A AL A As;. AQA?. ALh. AuY

CAL% AA3. A Al . Ay. A . A Ay. A _|.A9. A AY.Ash. Alr. ASE. A . Al A3{,.A F. AE

. AnY2. A2 .A.A{y A . As. AL. A3. A&Ar . A" . ?. Ae. AY3R. ALa2. AFL. AU. A&B.AA . A h. AaR A
CA9{.A A3, . NA3A3'>AARA(,.A . Ah

.Ay Ay. AL, AF. A A F%ﬁ%ﬁcﬁaavﬁnﬁn@ﬁ@‘h ﬁéreAprepared accordmng to

the following reaction scheme:

NO,
~ N
L QL
CF N
3 “ CF, .7’ CF,
- . O
A
57 OCH,CH, NH,
Ej ®
N cr, NZ er,
30 29

31 3

17A 18a
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Ul craU] capehpoa] B chl) eratie g adinaaftnatiesh] @aldc &resesaof” &olvent
vere removed under vacuo. The oil slowly crystallized to
give 5.77 g (89% yield) of an analytically pure light orange
solid. M.P. 56-58°C; IR (KBr) 3501, 3335, 3175, 1657, 1611,
1472, 1373, 1300, 1169, 1117, 993, 850 om >; YH NMR 5 4.40
(bs, 2H), 6.64 (dd, 1H, J = 5.6, 2.3 Hz), 6.89 (d, 1H, J =
'~ 2.3 Hz), 8.30 (d, 1H, J = 5.6 Hz). Anal. Calcd. for
CeHgFaN,: C, 44.45; H, 3.11; F, 35.16; N, 17.28.
44.56; H, 2.95; F, 35.14; N, 17.28.
CGH5F3N23 162.0405. TFound: 162.0402,
Preparxation of Intermediate Compound (30) --
Ethyl-4-(6-trifluoromethylpyridyl )xanthate
A solution of 4.86 g of Amine (29) (0.03 mol) in 30
ml of concentrated H,80, was cooled to 0°C. An aqueous

solution (30 ml H,0) of 2.69 g NaNO, (39.0 mmol) was cooled
to 0°C and added dropwise over a period of 15 min.

Found: ¢,
HRMS calcd. for

Stirring
of the brown mixture was continued at 0°C for 5 additional

minutes. At this time, an ice cold solution of B8.17 g of
potassium ethyl xanthate (51.0 mmol) in 30 ml of H,0 was
added dropwise, maintaining the reaction temperature, between

0-5°C. The mixture was warmed to room temperature, and
dichloromethane (125 ml) was added.

The aqueous layer was
neutralized to pH7 with solid Na,CO5.

The orxrganic layex was
separated, and the aqueous layer was extracted with ethyl
acetate (3 x 50 ml). The organic layers were combined, dried

over anhydrous Na,80,, and concentrated. The residue was

subjected to flash column chromatography using silica gel and

a gradient solvent system of ethyl acetate/hexane (2:98,
2.5397.5, 3:97). Compound (30) was isolated as a yellow oil

in 36% yield and was used without further purification. IR

(neat) 3061, 2988, 2901, 1738, 1584, 1555, 1406, 1323, 1252,

1184, 1146, 1038, 845, 720 cm™'; 'H NMR (CDCl,) & 1.38 (t,
34, J = 7.1 Hz), 4.66 (q, 2H, J = 7.1 Hz), 7.60 (dd, 1H, J =
5.0, 1.3 Hz), 7.83 (d,

14, J = 1.0 Hz), 8.77 (d, 1H, J = 5.0
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The starting pyridine-N-oxide 34, (0.60 g; .2.07
mmol) was reduced using the method to prepare compound 25.
Upon completion of tﬁe reaction, the mixture was poured into
200 ml uzo, and the pH was adjusted to 7. The aqueous
solution was extracted with ethyl acetate (500 ml), and the
organic phase was dried over anhydrous Na,80,, filtered and
concentrated. No chromatography was necessary, and the
product, 35, was isolated as a yellow solid in 88% yield. lH
NMR (CDCl,) 6 3.08 (s, 3H, 3.82 (s, 3H), 4.17 (s, 2H, 6.34
(d, 2H, J = 1.3 Hz), 6.48 (d, 1H, J = 5.5 Hz), 6.87 (d, 2H, J
= 8.7 Hz), 7.33 (d, 24, J = 8.7 Hz), 8.0 (d, 1K, J 5.5 Hz).
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36 usinhg the exact procedure to generate compound 9 (8A).
The crude product was purified by flash column chromatography
on silica gel using MeOH/CH2012 (8:92) to give a tan solid in
21% yield. lmm (DMSO-dg) § 1.97 (s, 3H), 2.08 (s, 3H),
2.56 (s, 3H), 5.55 (4, 1H, J = 5.4 Hz), 5.82 (d, 1H, J = 1.2
Hz), 7.27 (d, 1H, J = 8.4 Hz), 7.44 (d, 1H, J = 5.2 Hz), 7.45
(d, 24, J = 8.4 Hz), 12.75 (bs, 1lH). Anal. Calcd. for
C17H18N4OS’0.5H20: Cc, 60.82; H, 5.66; N, 16.69; S, 9.54.
Found: C, 61.01; H, 5.63; N, 16.55; S, 9.42.
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94 (d, Hz), (d, 1H, J = 8.5 Hz),
752 (d, 14, § = 8.5 Hz), 7.71 (d, 2H, J = 8.4 Hz), 11.7 (bs,
1H). HRMS calecd. for ClBH16N203S: 340.0898., Found:
340.0882.

Preparation of Compound (39) (Compound 28AY) -
4-{(3,4-Dihydro-2,6-dimethyl-~4-0x0o~-5~-quinazolinyl)thio]-
. benzoic acid
An ethanolic solution (5 ml) consisting of 0.186 g

(0.55 mmol) of methyl ester 38 and 0.5 ml of agqueous 1N NaOH
was heated at 50°C for 4 hrs. At this time, the solution was
evaporated to dryness, and the sodium salt was dissolved in 3
ml H,0. This solution was carefully acidified to pH 4 with
‘concentrated HClL, The free acid which precipitated was
filtered and washed with 5 ml of cold H,O0. The solid was
dried in a desicator over CaSO4 to yield 0.15 g (84%) of acid
39 (28A) as a beige solid. 1y wmr (DMSO-dG) § 2.29 (s, 3H)Y,
2.45 (s, 3H), 7.0 (d, 2H, J = 8.5 Hz), 7.44 (d, 1H, J = 8.6
Hz), 7.71 (d, 2H, J = 8.4 Hz), 7.74 (d, 1H, J = 8.3 Hz).
HRMS calcd. for Cy7H34N2035: 326.0742. Found: 326.0725.
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Preparation of Intermediate Compound (40) --
Diethyl-N-{4-((3,4-dihydro-2,6-dimethyl~4-0ox0-5-~
quinazolinyl )thio)benzoylj~L-glutamate
Benzoic acid 39 (60.0 mg; 18.4 mmol) and (L)~
glutamic acid diethyl ester.HCl (0.144 g; 0.6 mmol) were

dissolved in $§ ml of anhydrous DMF and cooled to 0°C,

To the
stirred solution was added diphenylphosphoryl azide (0.15 nl;
0.7 mmol).

After 15 min, 0.2 ml (1.4 mmol) of triethylamine
was added, and the reaction mixture was allowed to stir for

12 hrs at room temperature. The solvent was then removed

under vacuum, and the remaining solid was taken up in 5 ml
H,0. The pH was carefully adjusted to 6 with concentrated
HCl, and the aqueous solution was extracted with CHCl, (3 x
10 ml). The orgahic layers were combined, dried over MgSO

4(
filtered and evaporated to dryness.

The product was purified
by flash chromatography on silica using methanol/
‘dichloromethane; 10:90. A tan solid (78.0 mg; 82%) was
isolated. 'H NMR (DMSO-d¢) 6 1.11 (m, 6H), 1.61 (m, 2H),
1.79 (m, 2H), 2.26 (s, 3H), 2.37 (s, 3H), 3.26 (m, 1H), 4.05
(m, 4H), 6.96 (d, 2H, J = 8.4 Hz), 7.55 (d, 1H, J = 8.5 Hz),
7.64 (d, 2H, J = 8.4Hz), 7.71 (d, 1H, J = 8.5 Hz), 8.60 (d,
1H, J = 5.3 Hz), 12.10 (bs, 1lH).

HRMS calcd. for C26H29N3068
(M+l): 512.1843.

Found (M+1): 512.1855.

Preparation of Compound (41) (Compound 27A) -~
R-{4~((3,4-Dihydro-2,6~dimethyl-4-0x0=-5-
quinazolinyl)thio)benzoyl]-L-glutamic acid

Diethyl ester 40 (78.0 mg; 0.15 mmol) was dissolved

in 5 nl of ethanol, and to this solution was added 0.5 ml of

an aqueous 1N NaOH solution. The reaction mixture was

stirred at 50°C for 3 hrs, where upon disappearance of
starting by TLC the solution was evaporated to dryness.
disodium salt was further dissolved in 2 ml of H,0 and
acidified to pH 4 with concentrated HCl. The solid was
filtered upon precipitation and washed with 5 ml of cold H,O0.

The

The final product was dried under vacuum over CaSO, vielding
S0 mg (72%) of an off white solid. !

H NMR (DMSO-dG) 5 1.95
(m’ 2“)’ 2-05 (m, 2“), 2-26 (sl

3H), 2.46 (5, 3H), 4.40 (m,
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1H), 6.93 (d, 2H, J = 8.4 Hz), 7.55 (d, 1H, J = 8.4 Hz), 7.65%
(d, 2H, J = 8.5 Hz), 7.71 (d, 1H, J = 8.4 Hz), 8.40 (bd, 1H,
J =5.4 Hz), 12.00 (bs, 1H). Anal. Calcd. for
022H21N3068.2H01: C, 50.05; H, 4.36; N, 7.96; S, 6.06.

Found: C, 50.38; H, 4.69; N, 7.60; S, 5.717.

Example 8: Preparation of Compounds.3A and SA

Compounds 3A and 5A were prépared according to the
following reaction scheme:

0 CH, 0 CH,
H P
N N
) O
42 43
e
N/
O CHgSr o r::Z::>*'m
P P
N N
I — l
H:c/ku H,c)\ N
44 45

48 49 (SA)
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Preparation of Intermediate Compound (42) --
3,4-Dihydro-2,5-dimethyl—-4-oxo-quinazolinone.

This compound was prepared via its’ corresponding
benzoxazinone from 6-methylanthranilic acid using the
procedure to prepare quinazolinone (6). The sqlid was
recrystallized from ethanol. (M.P. 258-259°C). g ar
(CDC13) § 2.53 (s, 3H), 2.89 (s, 3H), 7.20 (d, 1H, J = 7.3
Hz), 7.50 (d, 1H, J = 8.0 Hz), 7.59 (dd, 1H, J = 8.1, 7.3
Hz), 11.52 (bs, 1H). Anal. Calcd. for CyoHyoN,0: C, 68.95;
H, 5.79; N, 16.08. PFound: C, 69.03; H, 5.82; N, 16.03.

Preparation of Intermediate Compound (43) --
2,5-pimethyl~3-[2‘~(trimethylsilyl)
ethoxymethyl J~quinazolin~4-one.

To 70 ml of dry DMF was added 2.175 g (12.5 mmol )
of quinazolinone (42). The mixture was cooled to 0° C, and

0.55 g of NaH (13.75 mmol; 60% oil dispersion) was added

portionwise with stirring. The green colored mixture was

allowed to warm to room temperature, and stirring was
continued until gas (H,) evolution ceased.
solution was recooled to 0° C, and 2-

(Trimethylsilyl )ethoxymethylchloride(SEM-Cl) (2.45 ml;

mmol) was added dropwise.
to form.,

At this time, the

13.75
A cloudy precipitate (NaCl) began
After all the SEM-Cl was added, the ice bath was

removed, and the reaction mixture was stirred at room

temperature for 12 hrs. The mixture was poured into H20 (300

ml) and extracted with hexanes (3 x 150 ml). The organic
layers were combined and dried over anhydrous Mgs0, Upon
filtration and concentration, a white powder began to form
The solid was removed by filtration and was shown to be the
starting material, (42), by TLC and_lﬂ NMR. The filtrate was
concentrated to give a pale yellow oil which was passed
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[2’~(trimethylsilyl)ethoxymethyl]:
~quinazolin-4-one.

The SEM protected quinazolinone (43) (2.28 g, 7.5
mmol) was dissolved in 30 ml CCl,. To the solution was added
1.47 g (8.23 mmol) of N-bromosuccinimide. The pale yellow
solution was heated to a genﬁle reflux until almost
completely homogeneous. At this time, the benzylic
bromination reaction was initiated with a 200 watt lamp. The
reaction began to reflux more vigorously and turned a deep
orange color. After approximately 15 min, the color faded

and succinimide precipitated. The reaction was cooled,

filtered and washed withlzs ml CCl4. The filtrate was washed

with minimal H,0 (5 ml), separated, dried over MgSO,,
refiltered and concentrated leaving a solid residue which
was further purified by flash column chromatography on silica
using a gradient system of diethyl ether/petroleum ether;
15/85; 20/80; 25/75; 30/70; 35/65. The pure bromide (1.25 g)
was isolated as a white sold in 43% yield (54% based on
recovered (43): M.P. 78-80°C. IR (KBr) 3085, 2980, 1675,
1608, 1382, 1340, 1293, 1248, 1075, 860, 830, 710 cm ~; ‘H
NMR (CDC13) § 0.00 (s, SH), 0.93 (dd, 2H, J =

- 803' 7.1 HZ),
2.66 (S' 3K), 3068 (dd, 2H' J = 8-4' 701 HZ), 5-24 (S, ZH)'

5.55 (s, 2H), 7.38 (dd, 1H, J = 7.2, 1.5 Hz), 7.55 (dd, 1H, J
= 7.5, 1.5 Hz), 7.61 (dd, 1H, J = 7.5, 7.2 Hz). Anal. Calcd.
for C, H,,BrN,0,8i: C, 50.12; H, 6.04; Br, 20.84; N, 7.30.
Found: C, 50.35; H, 6.06; Br, 21.01; N, 7.32,
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Preparation of Intermediate Compound (45) --
5-Chloxo-N-[2’-methyl-3-(2"~

(trimethylsilyl)ethoxymethyl )~4‘-0x0~5"~

quinazolyl )methyl]indole.

In 6.5 ml anhydrous DMF, 0.417 g (2.75 mmol) of 5-

chloroindole was dissolved. The stirred solution was cooled

E

|

|

\

|

\ to 0°C, and 0.11 g (2.75 mmol, 60% oll dispersion) of NaH was

\ added portionwise. Once the anion was formed (~30 min.),
0.958 g (2.5 mmol) of Bromomethylquinazoline (44), dissolved

\ in 0.5 ml anhydrous DMF was syringed in. The reaction was

\ complete upon disappearance of starting materials by TLC (40%

|

|

|

l

|

l

ether/petroleum ether). Ice was added to quench excess

anion, followed by 20 ml H,O. This was then extracted with

diethyl ether (3 x 50 ml), and the organic layers were

combined and dried over anhydrous MgSO,. Filtration and

evaporation gave a residue which was purified by flash column
chromatography on silica using diethyl ethexr/petroleum ether:
40:60. A white crystalline solid was isolated (0.927 g; 82%;
\ M.P. 98-99°C). IR (KBr) 3095, 2980, 1715, 1595, 1565, 1440,
1345, 1280, 1245, 1175, 1060, 932, 834, 795, 755, 720, 612
em™'; 'm R (CDC1,) § 0.03 (s, 9H), 1.00 (m, 2H), 2.71 (s,
3H), 3.74 (m, 2H), 5.55 (s, 2H), 6.04 (s, 2H), 6.25 (dd, 1H,
J=17.4, 1.3 Hz), 6.54 (dd, 1H,.J = 3.1, 0.3 Hz), 7.08 (m,
2H), 7.18 (d, 1H, J = 3.1 Hz), 7.45 (m, 2H), 7.63 (dd, 1H, J
= 1.6, 1.0.Hz). Anal. Calcd. for C24H2801N30281= C, 63.48;

H, 6.21; Cl, 7.80; N, 9.25. Found: C, 63.41; H, 6.13; Cl,
7.91; N, 9.19.

Preparation of Compound (46) (Compound 3A) -
5~Chloxro-N-{ (3,4-dihydro-2-methyl-
4-oxo-5-quinazolyl )methyl]indole.

The SEM protected quinazoline (45) (0.75 g; 1.65

mmol) was dissolved in 1.5 ml THF. To this solution was

added 6.0 ml of a 1.0 M THF solution of tetrabutylammonium
" fluoride. With stirring, the mixture was heated to 50°C for

7 hrs. The solution was cooled to room temperature,

and 20
ml of H20 was added.

This was then extracted with a laxge
excess (200 ml) of ethyl acetate. The organic layer was
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30, 0.5 Hz), 7.05 (dd, 1H, J = 8.7, 2.1 Hz), 7.34 (d, 1H, J
| = 8.8 Hz), 7.46 (m, 2H), 7.56 (d, 1H, J = 3.1 Hz), 7.64 (d,
\ 1H, J = 2.1 Hz), 12.30 (bs, 1H). Anal. Calcd. for
\ C,gHy 4C1N;0°0.1 EtOACt C, 66.45; H, 4.49; Cl, 10.66; N,
12.63. Found: C, 66.68; H, 4.62; Cl, 10.95; N, 12.27
; Calcd. for C,gH,,CI1N;0: 323.0825. Found: 323s0813.
| Preparation of Intermediate Compound (47) -~
\ S-Formyl-2-methyl~3-[2¢~
i

. HRMS

(trimethylsi{lyl )ethoxymethyl]-quinazolin-4-one.
To a solution of NaOEt in ethanol, prepared by
dissolving 34.5 mg (1.5 mmol) of sodium metal in 1.5 ml of

absolute ethanol, was added 0.14 ml (1.56 mmol) of 2-

nitropropane. 0.575 g (1.5 mmol) of Bromomethylquinazoline

l

|

|

\ (44) was added, and the reaction was stirred and heated at
\ 40°C for 12 hrs. At this time, 10 ml of H,0 was added, and

the mixture was extracted with diethyl ether (2 x 50 ml).

|

|

\

\

|

The organic layexrs were separated, dried over anhydrous

Na2804, filtered and concentrated. The xesidue was purified

by flash column chromatography with 70% ether/pet. ether
yielding 0.346 g (73%) of aldehyde (47) as a white solid. 1
NMR (CDCl,) § 0.00 (s, 9H), 0.96 (m, 2H), 2.73 (s, 3H), 3.75

(m, 2H), 5.58 (s, 2H), 7.82 (m, 2H), 7.87 (m, 1H), 11.17 (s,
1H).

H

Preparation of Intermediate Compound (48) --

\ 5= (a~Hydroxytolyl )-2-methyl-
3-[2'~(trimethylsily)ethoxymethyl ]~
quinazolin-4-one.

Aldehyde (47) (0.72 g; 2.26 mmol) was dissolved in
9.0 ml of anhydrous THF under an argon atmosphere. The
stirred solution was cooled to -78°C, and phenylmagnesium
bromide (0.83 ml; 3.0 M in diethyl ether) was introduced

‘ dropwise. The reaction mixture was allowed to warm to room
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oil in 74% yield. IR (neat) 3380, 3070, 3035, 2960, 2900,

1660, 1600, 1540, 1445, 1245, 1135, 1075, 915, 830, 695 cm‘l;

' MR (CDC1,) § 0.00 (s, 9H), 0.88 (m, 2H), 2.68 (s, 3H),
3.54 (m, 2H), 5.50 (s, 2H), 5.77 (d, IH, J = 8,3 Hz), 6.36
(d, 1H, J = 8.0 Hz), 7.25 (m, 4H), 7.30 (m, 2H), 7.60 (dd, 1lH
J = 8.2, 1.5 Hz), 7.67 (dd, 1H, J = 7.7, 7.2 Hz). Anal.
Caled. for C,,HnoN,0,8i: C, 66.63; H, 7.11; N, 7.06.
C, 66.66; H, 6.97; N, 7.00.

Preparation of Compound (49) (Compound 5A) -~
3,4-bihydro-2-methyl-4~o0x0~-5-
(a;hydroxytolyl)-quinazoline.

Following the same procedure to prepare compound
(46) (Compound 3A), the SEM-quinazoline (48) was deprotected
using 3.0 eg. of tetrabutylammonium fluoride at 50°C for 4
hrs. Quinazoline (49) (Compound 5A) was isolated as a white
solid in 38% yield after purification By flash chromatography
on silica using methanol/dichlormethane; 5:95. lH NMR (DMSO-
dg) & 2.29 (s, 3H), 5.93 (d, 1H, J = 5.1 Hz), 7.15 (m, 1H),
7.21 (m, 3H), 7.27 (m, 2H), 7.45 (dd, 1H, J = 5.6, 3.9 Hz),
7.73 (m, 2H), 12.06 (bs, 1H).

Found:
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Preparation of Intermediate Compound (50) ~-
5-Benzoyl-2-methyl—3-[2'-
(trimethyleilyl)ethoxymethyl]-quinazolin-4-one.

Benzylic alcohol (48) (0.569 g; 1.43 mmol) was
taken up in 18 ml of dry CHZCl

2 and stirred under an inert
atmosphere.

Activated Mno2 (1.43 g) was added, and the
progress of the reaction was followed by TLC (ether/pet.
ether; 70/30). Upon disappearance of starting material, the
black mixture was filtered through a pad of celite,

and the
pad was washed thoroughly with CH2Cly (100 ml).

The filtrate
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& ()- ' 1. 39 (m, 21{), 7.51 (m,.1H), 7.72 (m, m), 794 (m, 2H), 7.80
(dd, 1H, J = 8.2, 7.1 Hz). Anal. Calcd. for 022H

2620381t C,
66.97; H, 6.64; N, 7.10. Found:

C, 66.76; H, 6.52; N, 6.95.
Preparation of Compound (51) (Compound 4BA) —-
S-Benzqyl-B,4-dihydro;z-methyl—4—oxo-quiqazoline.

The protected quinazéline (50) (0.255 g; 0.64 mmol)
was added to 7.0 ml of 1:1 THF: 2N HCl.
homogeneous when heated just under reflux. After 3 hrs, a
white precipitate formed. The mixture was cooled to room
temperature, and 10 ml of cold H,0 was added. With vigorous
stirring, an excess of sat. aqg. NaHCO3 was added. The solid
was filtered off and washed thoroughly with cold H,0 (2 x 10
ml). The solid was dried under vacuum over activated silica
gel desiccant. The analytically pure white solid (0.14 g)
was isolated in 83% yield. M.P. 288-289°C; IR (KBr) 3175,
3030, 2880, 1660, 1635, 1325, 1265, 880, 825, 780, 725 emt

H NMR (DMSO-dG) § 2.35 (s, 3H), 7.30 (dd, 1H, J

The mixture became

-
L4

o~

7.3, 1.0
Hz), 7.44 (m, 2H), 7.58 (m, 3H), 7.71 (dd, 1H, J = 8.3, 1.0
Hz), 7.85 (dd, 1H, J = 8.1, 7.3 Hz), 12.22 (bs, 1lH). Anal.
Calcd. for C16H12N202: C, 72.71; H, 4.57; N, 10.60. Found:

C, 72.61; H, 4.70; N, 10.39.

Preparation of Compound (52) (Compound 6A) --
3,4-Dihydro-5-(a-diphenyl-hydroxymethyl)-
2-methyl-4~oxo-quinazoline.
Under an argon atmosphere, 79.3 mg (0.3 mmol) of

ketone (51) (Compound 4A) was suspended in 5.0 ml of

anhydrous THF. The stirred suspension was cooled to 0° C,

and 0.375 ml of phenyllithium (2.0 ¥ in 70:30 /
cyclohexane:ether) was syringed into the reaction vessel
dropwise. Upon addition of the first equivalent of reagent,

the starting substrate solubilized. When the addition was
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was isolated as a white solid (57 mg; 58%). 1y NMR (DMSO-dG)
§ 2.33 (s, 3H), 6.55 (dd, 1H, J = 5.4, 3.6 Hz), 7.07 (m,
44), 7.23 (m, 6H), 7.59 (m, 2H), 8.73 (s, 1H), 12.46 (bs,
1H). HRMS Calcd. for CootygNy0y: 342.1368. .Found:
342.1366.
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i 0/0&'2 1) The
Or was present as the v iab e substrate under

conditions of saturating radiolabelled 2‘'-deoxyuridine 5‘
monophosphate (dUMP). Assays in a total volume of 0.1 mL

contained 50mM Tris € pH 7.6, 10mM DTT (dithiothreitol), LlmM

EDTA (ethylenediaminetetraacetic acid), 25mM MgCl,, 15my

formaldehyde, i+ 1% DMSO (depending on the solubility of the

compound), 25xM [5—3H] duMP (specific activity 2 x 108 cpn/
¢mol), tetrahydrofolate (eight concentrations ranging from
5gM to 300xM) and enzyme (=30 ng for E. coli TS and =60

ng for human TS). Assays of human TS also contained 1-5 ug/
mL bovine serum albumin to stabilize the protein. Reactions
were initiated by the addition of enzyme and were carried out
for 5 minutes at 24°C, and then quenched by the addition of
charcoal (15 mg in 0.1 mL H,0). The quenched samples were
centrifuged at 10,000 rpm for 12-15 min at 40°C to remove
unreacted dUMP which had bound to the charcoal, and 0.1 mL of
the supernatant was counted by liquid.scintillation in the
presence of 5 mL ecolume to determine the release of tritium
label from the 5-position of the dUMP. A standard curve was
established in the absence of inhibitor, and three additional

curves containing inhibitor at approximately 1/2 to 2 times

the K, were determined. Experimental results were analyzed

by EZ-FIT, a nonlinear regression analysis program (Perrella
Scientific, Springfield, PA) which was used to fit all data

points simultaneously to a mixed noncompetitive inhibition
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1 ' 10% () -+ | mMeb93dat) gFolrth in the presence of the compounds in
question was assessed using three cell lines: the L1210
murine leukemia (ATCC CCL 219), CCFR-CEM, a human
lymphoblastic leukemia line of T-cell origin (ATCC CCL 119),
and a thymidine kinase-deficient human colon adenocarcinoma,
GC,/H TK (supplied by Dxs. P.J. and J.A. Houghton, St. Jude
Childrens Research Hospital, Memphis, TN). Cell lines were
maintained in RPMI 1640 medium containing 5% (L1210, CCRF-
CEM) or 10% (GC,/M TK ) heat-inactivated fetal bovine serum
without antibiotics.
Ic50 values were determined in 150 xL
microcultures each containing 1500 (I.1210) oxr 10,000 (CCRF-
CENM, GC3/M TK™) cells established in 96 well plates in growth

medium supplemented with 50 U/mL penicillin and S50 pg/mL

streptomycin. Growth was measured over 3 days (Ll210) or 5

days (CCRF~CEM, GCa/M TK ) of continuous exposure to varying
concentrations of each test compound, added 4 h. aftex
initial cell plating, by the MTT-tetrazolium reduction assay
of T.J. Mosmann [J. Immunol. Meth. 65 55 (1983)) wmodified
according to Alley et al. (Cancer Res. 48 589 (1988)]}. Water
insoluble derivatives were dissolved in DMSO and diluted to a
final concentration of 0.5% solvent in cell cultures.

The results obtained from this procedure are shown
below in the Table 2. ([Although Table 2 indicates that
certain compounds do not demonstrate particularly good TS
inhibition, these compounds are of potential interest in that
they may demonstrate other antitumor, activity such as
toxicity to L1210 cells in tissue culture.)
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|l 5100 >100 | - - | e [
I 22 >10 | >10 | - - |
| 32 >3 l >3 [ —= J10% » 12.3 208 > 33,9 |
| 4al - | — [ | - | o {
| sa -— - [ [ -~ | e |
| 62l 10 | >10 | 2.3 | 4.0 | 4.9 |
| 22l 38 :s5 | 5.4, 0.5 | 14 | 37% ¢ >26.9| none@» 26, g
I I | 68% e 20un . |
| 82 0.89 ¢ 0,28 0.0g2 t0.23| 3.5 [ 5.2 | 6.0 |
| on{0.22 # o, 07l 0.13 ¢ 0.04 | 1.8 [ 2.1 | 4.5 [
108 075 & ¢, 08| 0.083 * 0,011 3.0 | 2.9 | s4.0 |
112l 21 513 | 5.9 0.4 |nonee>3.33 173 €>3.33| nonee>3.33 |
[ 122 0.55 & o, 05/ 0.07 ¢ 0.001 | 4.9 I 4,2 | 5.0 [
{132 3.9 ¢ o, 9 0.64 ¢ 0.01 | 21 | 26 | 32 I
| 142f 0.15 + 0.03 0.017 ¢ 0.008] 1.0 I 0.81 | 1.0 I
| 152] 190 130 | 19 t 11 [27% @ >50 | 40% @ >50| 4% @ >50 |
| 162l 0.76 + 0.12/ 0.048 ¢ 0.00¢ 3.3 | 3.8 | >5,0 I
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| 194 -— | - [ —— | - — |
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| 282 — [ 0.115 ¢+ 0 [ 27¢ € >50 |.none @ »>5¢ | none @ >50
| 208 1.1 4 0.2 0.12 ¢ 0.02 | 8.0 { 10.5 | >12.5
|:30A| 0.14 £+ 0 | 0.011 + 0 | 1.6 | 0.88 | 1.5

~~- (Assay not performed)
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While the invention has been described in detai)
and with reference to specific embodiments thexeof, it will
be apparent to one skilled in the ait that various changes
and nodifications can be made therein without departing from
the spirit and scope thereof. Thus, it is intended that the
present inventionrcover the modifications and variations,
provided they come within the ‘scope of the appended claims
and their equivalents.
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wherein:

R represents hydrogen, halogen, alkyl

4 "OHI
-0-alkyl, -O-(aryl or heteroaryl), -S-alkyl

¢+ —=S-(aryl or
heteroaryl}), -NH2, -NH-alkyl, ~N;(alkylj2, -NHCHO, ~NHOH,

~NHO-alkyl, -NHNH,, substituted —NHNH,, -NHC(=NH)NH

2!
—NHC(=NH)d1kyl, fluoroalkyl, cycloalkyl, alkenyl, alkynyl,
aryl, or heterocycle;

3, which may be the same or different,

represent hydrogen, halogen, alkyl,. cycloalkyl, -OH, -O-
alkyl, -S-alkyl, -NH,, -NH-alkyl, -N-(alkyl),, -NHCHO, -NO,,
~NHOH,, -NHO-alkyl, —NHNHz, substituted ~NHRH, , -CN, -CO,H, -
CO,~alkyl, —CORH,, ~-CONH-alkyl, -CON(alkyl)2, -CSNH,, -CSNH-
alkyl, —CSN(alkyl)z, ~C(=NH)NH,, ~NHC (=NH)NH,, ,
<NHC(=NH)alkyl, -SO-alkyl, —802~alkyl, fluorcalkyl, -O-
fluoxoalkyl, -S-fluoroalkyl, -NHCO(alkyl).

-NHCO (fluoxroalkyl), -SO-fluoroalkyl, —Soz—fluoroalkyl, ~-8H,

-S03H, -SO,NH,, -50,NH(alkyl), -SO,N(alkyl),, alkenyl,
alkynyl, aryl, ox heterocycle;

Z represents 0O ox S;
R* represents C=0,0, S, SO, SO,, NH. N-alkyl, CH,, CH-
alkyl, CH-(aryl or heteroaryl), CHOH, CHO-alkyl, CHO-(aryl or
heteroaryl), C(alkyl)z, C(axyl orx heteroaryl)z, Cc(alkyl)(aryl
or heteroaryf), CHS-alkyl, CHS-(aryl or heteroaryl), C(OH)(alkyl), C(OH)(ary!

R%Z and R
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eteroaryl), C(cycloalkyl) (alkenyl), C(cycloalkyl)(alkynyl),
C(alkyl)(aryl or heteroaryl), CH(cycloalkyl), CH(alkenyl),
CH(alkynyl), C(alkyl)(cycloalkyl), C(alkyl)(O-alkyl),
C(alkenyl)(0-alkyl), C(alkynyl)(O-alkyl), C(alkyl)(O-
cycloalkyl), C(alkenyl)(O-cycloalkyl),
C(alkynyl)(0-cycloalkyl), C(aryl or heteroaryly(0-alkyl),
C(aryl or heteroaryl)(O-cycloalkyl), C(alkynyl)(S-alkyl),
C(alkynyl)(S-cycloalkyl), C(alkenyl)(S-alkyl),
C(alkenyl)(S-cycloalkyl), C(alkyl)(S-alkyl),
C(alkyl)(S-cycloalkyl), C(aryl or heteroarxyl)(S-alkyl),
C(aryl or heteroaryl)(S-cycloalkyl), N(NH,), N[NH(alkyl)],
N[N(alkyl),], N{NH(cycloalkyl)], N{N(alkyl)(cycloalkyl)],
CH(NH,), CH{NH(alkyl)], CH[NH(cycloalkyl)], CH[N(alkyl) 1.
CH[N(alkyl)(cycloalkyl)], CH[N(cycloalkyl),]. C(alkyl)(Nﬂz),
C(alkyl)[NH(alkyl)], C(alkyl)(N(cycloalkyl),],
C(alkyl)[NH(cycloalkyl)], C(alkyl)[N(alkyl)Z]:
C(alkyl)(N(alkyl)(cycloalkyl)], C(aryl or heteroaryl) (NH
C(aryl or heterocaryl)[NH(alkyl)], C(aryl or
heterocaxryl){NH(cycloalkyl)], C(axyl or heteroaryl)(N(alkyl,),
C{axyl or heteroaryl)[N(cycloakyl),], or C(aryl) or heteroaryl)[N(alkyl(cycloalkyl]; and

R® represents a substituted or unsubstituted heteroaryl or monocyclic group;

or a pharmaceutically acceptable salt thereof.

2. A compound or salt according to claim 1, wherein R' is a methyl or NH,
group.

3. A compound or salt according to claim 2, wherein R' is methyl.

4, A compound of'salt according to claim 2, wherein R' is an NH, group.

5 -

A compound or salt according to claim 1, wherein R? is hydrogen or a
methyl, ethyl, chloro, trifluoromethyl, hydroxy or methoxy group.

6. A compound or salt according to claim 5, wherein R? is hydrogen or a
methyl group.

7. A compund or salt according to claim 1, wherein R* is hydrogen.

8. A compound or salt according to claim 1, wherein Z is oxygen.

9. A compound or salt according to claim 1, wherein Z is sulfur.
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10. A compound or salt according to claim 1, wherein R* is oxygen, sulfur or a
methylene, C=0, NH, NCH3, CH(OH) or C(OH)(pheny!) group.
11. A compound or salt according to claim 10, wherein R* is sulfur.

12. A compound or salt according to claim 1, wherein
5

R™ is selected from one of the following :

~
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13. A compound or salt according to claim 1, wherein R®is hydrogen and Z 1is
oxygen.

14. A compound or salt according to claim 13, wherein R’ is either a
methyl or NH, group.

15. A compound or salt according to claim 13, wherein R? is hydrogen or a
methyl, ethyl, chioro, trifluoromethyl, hydroxy or methoxy group.

16. A compound or salt according to claim 15, wherein R? is hydrogen or a
methyl group.
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a methylene, C=0, CH(OH) or C(OH)(phenyl) group.
18. A compound or salt according to claim 17, wherein R* is sulfur.

19. A compound or salt according to claim 13, wherein R®is selected from
one of the following:
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20. A compound or salt according to claim 1, wherein R® is hydrogen and 2 is
sulfur.

21. A compound or salt according to claim 20, wherein R' is either a methyl or
NH2 group.

22. A compound or salt according to claim 20, wherein R? is hydrogen or a
methyl, ethyl, chloro, tifluoromethyl, hydroxy or methoxy group.

23. A compound or salt according to claim 22, wherein R?is hydrogen or a
methyl group.

24. A compound or salt according to claim 20, wherein R* is oxygen, sulfur or
a methylene, C=0, CH(OH) or C(OH)(phenyl) group.



1 _* 3

' ()-*y3 #10%& ()-*hL,y3 g

' _ %! #_ 3 #100/8/& () y ' _* 3 #10/8/& |() -
#L0& () -y3 #1090 8 ﬁ#yﬁ #1ow§/&;(é- ;{g%ﬁg?ﬁ&_&*% #1099& () - * $98 0CT 20f
#10()/8/&' ()- y 1 _ %! $#y3 #100/8/&' ( - y , % 3 #10W&I ()_*y3
BL00@ 1) - VLveEE 3 H1000& () va S100e ()

VT % E+y3 #10%%% ' ()-*1 Pdy3 #y3

1100 () +" Si-y3 F108@ ()- Y3 HL0WL ) <1 Phy

25.A Compound or sajt accordin

g (o claim 24, wherein R
26. A compound or

is sulfur,
salt according to claim 20, wherein RS

is one of the
following:
“@ J \ /N > \ /N 9
o ocw, NLCRs),
4 li l “ COLM
o8
N ’ \_7" \Q(N’}‘H
/ C.FJ ? \-t{ \/CO_L\‘\ 3



#1000& ()-*y3 #1090& ()-*' $#y3 #1008@& ()-*y3 #109%& ()-*y3 #109&]( -0 Csk 2002
RSt u~i K/ y3 #1098@& ()-*(' $#y3 #109&' ()-*y3 #10%&' ()-*y3 #100& ()-*(" $#y3
H1090& ()-*~i | + $#-y3 #109%& ()-*y3 #109%& ()-*y3 #10%& ()-*' $#-y3

#1090& ()-*y3 #1098& ()-* ,<jJ*y3 #10%&' ()-*y3 #10%&' ()-*y3

#1090 () -*" $#y3 #1090& ()-*y3 #1009@&y¢)-*y3 #109& ()-*<=F"kl uhL, y3

27. A compound or salt according to claim 1, wherein R® is hydrogen, Z is
oxygen, R' is either a methyl or NH; group, R? is hydrogen or a methyl, ethyl, chloro,
trifluoromethyl, hydroxy or methoxy group, R4 s oxygen, sulfur or a methylene, C=0,

CH(OH) or C(OH)(phenyl) group, and R® is selected from one of the
following:

C\ OCM NLC-“)\2
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28. A compound or salt according to claim 27, wherein R%is hydrogen or a
methyl group and R* is sulfur.
29. A compound or salt according to claim 1, wherein R® is hydrogen, Z is
sulfur, R' is either a methyl or NH, group, R? is hydrogen or a methyl, ethyl, chloro,

trifluoromethyl, hydroxy or methoxy group, R* is oxygen sulfur or a methylene, C=0,
CH(OH)or (C(CH)(phenyl) group, and R° is selected from one of the following:
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30. A compound or salt according to claim 29, wherein R? is hydrogen or a
methyl group and R* is sulfur.
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said compound has a thymidylate synthase inhibition constant

of less than or equal to about 10 M.

_ 32 . A compound or salt according to claim 31, wherein
said compound has a %hymidylate inhibition constant of less
than or equal to 10 ‘M.

33 . A pharmaceutical composition comprising a
pharmaceutically acceptable diluent or carrier in combination
with an amount of a compoundor salt according to claim 1
effective to inhibit the growth and proliferation of higher
organisms and mMmicroorganisms.

34 . A pharmaceutical composition according to

claim 33, wherein said compound or salt is capable of
inhibiting the enzyme thymidylate synthase. .

35 . A pharmaceutical composition according to
claim 34, {in a form galocted from the group consisting of
forms suitable for oral, parenteral, topical, intravaginal,
intranasal, intrabronchial, intraocular, intraaural and
rectal -administration.
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37. A pharmaceutical composition according to claim 36, wherein
said compound or salt has a thymidylate synthase inhibition constant K; of less than or
equal to about 10'M

38.  Use of compound or salt of claim 1 in the manufacture of a
medicament for inhibiting the growth and proliferation of cells of higher organisms and

microorganisms,

39.  Use of compound or salt according to claim 38 wherein the

compound or salt is capable of inhibiting the enzyme thymidylate synthase.

40. Use of compound or salt according to claim 39, wherein the
compound or salt is in a form selected from forms suitable for oral, parenteral, topical,

intravaginal, intranasal, intrabronchial, intraocular, intraaural and rectal administration.

41.  Use of compound or salt according to claim 39, wherein the
compound or salt is administered in a dose of up to about 1 gram of active compound or

salt per kilogram of the host.

42. Use of compound or salt according to claim 39, wherein the host

is a mammal.

43.  Use of compound or salt according to claim 42, wherein the host

is a human.

44.  Use of compound or salt according to claim 39, wherein the host

is a bird.
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compound or salt is further charactenzed as additionally producing an anti-proliferative

effect not derived from the inhibition of the enzyme thymidylate synthase.

46. Use of compound or salt according to claim 39, wherein, prior to
said process, the host harbors tumorous cells, and wherein the compound or salt is

characterized as producing an antitumor effect.

47.  Use of compound or salt according to claim 39, wherein the
compound or salt is further characterized as producing an effect selected from
antibacterial, antifungal, antiparasitic, antiviral, antipsoriatic, antiprotozoal and

anticoccidial effects.

48. A compound or salt according to claim 1, wherein said

compound or salt has the following structure:

RS

R2

R



3 10%A A& ()- L3 10%& ()-bz{|}| [ NAA10 10#10#10#y vy, ! 10%t& ()E\M COQJ 2002
y10%#& ()-: yy9s! 10%#& ()- vy, , TH10%t& ()-' y3"10%& ()- M 7weqd [ : NAM
YIOUR$E ()-y Yy, 109:%$& ()- YI0YRS& ()- v 109R$& ()-z ylO09R3B& () -
Y&YL0UR$E ()- G4 U [ NA4LO 10 y" 10%R$& ()-y yL! 109%& ()- yl0%R$& () -
Y109R$& () - y3: 109RB& ()- y 109R$& () K|l [: NA410 10 yY/ 109%R:$& ()-y vy
C109RB& () - yl*m 109RB& () - yYS)g 109R$& ()- y ' 109:%& () -

y$109R$& () - Vb| obUA10  y% 10%1P$n& () - GLORS10R$10RS yY9: 109R$& () -
y7109R$& ( )wheyein &F toatsand R!, RF3ROURBE (Ire ap Hbfirdiddbwy v S 109%P$me’ () -

y' 310%P$n& ()- yST 10%P$n& ()- yL10%P$m&' ()- yl 9T 10%P$m& ()-3

yf 10%P$m& ()-n| [ NA410 10! 10! 10! " $10% & ()- y $10%P$n& ()- "=$10%& () -
y 10%P$m& ()- y 910%rP$m& ()-?RZ] | [: NA410 10 Z° &410% & ()-Z y &410% {
& ()-Z *0 &A10% ()-Z% YT {@0N H & ()- YIOWE & (J)- Yy 1%40% #

HJ H 0 @
CH, =n s —
CH, H CH, cl
CH, H c=0

CH, H CH(OH)

CH, H  C(OHYPh)

AAD 5

CH, H s
N
\_
CH, CH, ) —
N
\
CH, CH, s
CH, CH, s
NO;
CH, CH, s N—N
L D-om
S
CH, CH, s .
N
\



& ()-@nl[:NAALO 10 0 . 10%" & ()- y ,10%: & ()- 3 10% # & ()-4y3 4% %)
& ()- y3 10% & ()- 7KP &410%!& ()-Z vU310'yY  310%/Y& ()-G
yy&l 10%r+Y&' () - GLO#! 10#! 10#! Ds c410%t & ()-v G

-93-~

R! Rz R R!
CH, OCH, S ——
N

\ s

NH, CH, S —
N

\_

CH, OH S ——
N

\_/

CH, CH, S —
N

Y
OCH,

CH, CH, S —
N

\_
Ch;

NH, CH, s —
N

.
CKs

CHJ CHaCH; S [
N

\_

CH; H S N —
CH, CH, S @
\
CH, H S — Br

N

\_/
CHJ Cl{; S —



c410% 1" & ()-v y c410% & ()-v OBFLVWAVUBLOL y | 109%Y& ()-1] 4, QCT 2002

310%J& () -G 310%& ()-dy 310%Y& ()-Fy 310%Y& ()-Gy
310%rY&' () - GVZkwz X7vU310!  yl [/ @O%WKY& ()-! 110%JI& () - yO Ilo%(Y&' O-vy
| 10%/+Y& ()- y 1 10%/+Y& ()-!l 110% +L+& ()-uT310 y09 10% s& ()-
y109%6Es& ()- y%Wil0%Es& ()-Z(101010!"1 /@O% ()- y |
—94-
Rl RZ R4 R’
NH, CH, s =
N-H
CH, CH, s —
N
\_¢
N(CHs)
CH, CH, s 0
< > /< COH
H
I (_cox
CH, CH, s
CH, CH, s /~\
\ 7

CH, H CH, N
L, C>
N
\
CH, H CH, N \
[ NO2
N
\
CH, H CH, N \
I OCHs
N
\




| @OWY& ()- -xVAuT310 !'yS9 10%LsL& ()- 'y 9 10%s& ()- y9 10%3Es&dé-

1y69 10%s& ()- !°9 10%& ()- !'y\ 9 10%s& ()- -:>KRabcxVH 310 !y 1d T 2002
100 f. 10% ()-1"f)2100EE& ()- yi)z10%1s& ()-119 10%+& ()- 1yl 9

10%=s=& ()- cdpudnli+3 y GL0% 2# & ()- y<z10% ! & ()- z109RH#& ()-

y: 110% 2# & () - 3 y10% 2# & ()- yS&L0% 2# & ()-m 109V gj|[:+3 y Gl

Ms&Sy 1006 4&' () - y@10% 2# & ()-Z Y1 10% & ()- yYl 10% 2# & ()-

"3Y110% & ()- y@ 10% 2# & ()-"*+, -: | oblky y(%io%# & ()-210"110' 110" !

+10% ! & () - +109R#& () - 109 2# & () - %s8$y10% (

yf10% # & (PrwhersinRUR% & gf RSW&@%@&%‘C{WWW % Jé‘ﬁf%@‘%r{g sqtd%”

& ()- yl0% # & ()-!'.r~|[:bWMy vy yaYdg 10% # & ()- yY''10%# & ()- y!10% #
& ()- yY310% # & ()- y310% # & ()- yY10% # & ()- STUVfkvWy yy 109R& ()-z
y&I0%R&' ()- yvooR& ()-110 # 10 # 10 # yX 2P~1Qu & ()-F yfYS, g 10% #

& ()-3WNa|[:vUWly vy y3+10%& ()-y yS)! 10%&d' ()-Fy ys3%d0%&& () -

yy$1098& ()- Z9109%&&’ ()-3 yy, ! 10988 ) - ze: y3+109&&' ()-y y&L0%&&' ()- |
109@& ()- y-109@& ()- -10%$ & ()- Ji- 109 }gl)e Nor mal " "Headi ng 13]c"
"Headi ng 23]c" "Heading 33]c" "Headi / adi ng 53] c" "Heading 63]c"
"Headi ng 73]c" "Heading 83]c" " di ng A" Def aul t Paragraph

Font 9WME+y2J: ?DG ~JKbLNVRT* V[ &
bBIj kg% t 2yHz' hdgRAQW' k&' r/ 7>@-|NOON§I aUhova>C<- ~Qrc,U
"$&(*, . 02468: <>@DFHILNPRTVXZ\ A" bdf hj | nprtvxz| ~

I R) #8) Qr, - . | 24] =@BEHL YNGR @r ddlk aedondink 1 ki A8wierbif s5iklcompound or salt
JABI RPSV/ [ %fs $O&' ()*+, -./0123456789:

<=>7 @G\BCDEF MW@%%WYZ[\]A_ abcdef ghi j kl mo b$: #&F. 4:
<C@BGSHI_JLLcMIVMNEN NVNNNN' 0O000PQ: TUWA YY~aabbef R +mmot |t 3uYuw{ @ | W'} 8K
Ouey) Gc. , GRv( #%)*a***/2: ARB} BBCOFKQRRRPSgZsbdEdvdddVkr xzQ

z R¢”

R2
HN

JR

RY N
R3

wherein R' is NH,, R?is CH,, R® is H, R*is S, and R®is selected from
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51.  Use of compound or salt according to claim 38, wherein the

salt is administered in a dose of up to about 1 gram of active salt per kilogram of the

host.

52.  Use of compound or salt according to claim 38, wherein the host
is a mammal.

53.  Use of compound or salt according to claim 52, wherein the host
is a human.

54.  Use of compound or salt according to claim 38, wherein the host
is a bird.

55.  Use of compound or salt according to claim 38, wherein the salt
is further characterized as additionally producing an antiproliferative effect not derived

from the inhibition of the enzyme thymidylate synthase.

56.  Use of compound or salt according to claim 38, wherein, prior to
said process, the host harbors tumorous cells, and wherein the salt is characterized as

producing an antitumor effect.

57.  Use of compound or salt according to claim 38, wherein the
compound is further characterized as producing an effect selected from antibacterial,

antifungal, antiparasitic, antiviral, antipsoriatic, antiprotozoal and anticoccidial effects.
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58. A compound or salt according to claim 49, wherein said compound or salt is a
salt having the following structure:

A PVH
0] S/Q
H l CH,
HzN'/'+1-‘\*N 2¢r
59. A pharmaceutical composition according to claim 34, wherein said compound or
salt is a salt having the formuta:
P [‘IVH
@] S/Q
HN CH,
sz‘”& 2¢r

60.  Use of compound or salt according to claim 39, wherein said compound or salt is a

salt having the formula:

= N+/

.

“+N 2¢r



