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This invention relates to certain quinazoline conpounds as well as the
pharmaceutically acceptable salts thereqf. The conpounds of the present
I nvention inhibit the action of céritain growh factor receptor protein
tyrosi ne ki nases (PTK) . thereby inhibiting the abnormal growh of
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addi tion, the conpounds of this invention are useful for the treatnent
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t he erbB onCogene oduct produce

referred toreﬁg’t?WFFé‘EF MW&%‘E?Q@H@CSSP% is thyethisrpropess that theys afestent

is a 20 signaling. The interaction of growth factors with these receptors is a necessary event in
normal regulation of cell growth. However, under certain conditions, as a result of
either mutation or overexpression, these receptors can become deregulated; the result of
which is uncontrolled cell proliferation which can lead to tumor growth and ultimately

to the disease known as cancer [Wilks A.F., Adv. Cancer Res., 60, 43 (1993) and

25  Parsons, J.T.; Parsons, S.J., Important Advances in Oncology, DeVita V.T. Ed., J.B.
Lippincott Co., Phila., 3 (1993) ]. Among the growth factor receptor kinases and their
proto-oncogenes that have been identified and which are targets of the compounds of

this invention are the epidermal growth factor receptor kinase (EGF-R kinase, the
protein product of the erbB oncogene), and the product produced by the erbB-2 (also

30 referred to as the neu or HER2) oncogene. Since the phosphorylation event is a
necessary signal for cell division to occur and since overexpressed or mutated kinases

have been associated with cancer, an inhibitor of this event, a protein tyrosine kinase
inhibitor, will have therapeutic value for the treatment of cancer and other diseases
characterized by uncontrolled or abnormal cell growth., For example, overexpression

35  of the receptor kinase product of the erbB-2 oncogene has been associated with human
breast and ovarian cancers [Slamon, D. J., et. al., Science, 244, 707 (1989) and




necessary signal for cell division to occur and since overexpressed or

mut at ed ki nWOe29/09016 have been associ ated with cancer, an i rHOHASI815TH
this event, a protein tyrosine kinase inhibitor, will have

t herapeutic value for the treatnent of cancer and other diseases -
characterized by uncontrolled or abnorma% cell growth. For exanpl e,

over expression 35 of the receptor kinaSe product of the erbB-2 oncogene

has been associated with human breast and ovarian cancers [ Sl anon, D.
J., et. al. Sczggqeeﬁé.‘é, 1P461(1989)1. Deveyijationcof EGF-R kinase has been associated with

-2 - SRR it {R&HAA (1840 dJCmQ%fRQ 31, 89511997, 'Bnl[‘asﬁﬁ@gncer

been assom ed with epidernmoi d tunors | Rers
Res., 51, 6 ﬂ°1%~‘19°9’19t] al. fnggancer Kesy £ 459 (1987 Neandsymors invelvingother major

Ant i cancer &g&ns [Gultiél, W08 Meamﬂulluwrsv {19991V BBCAuSE hfcf f the
Ned. B 1T, A7, 87 (1991)] dnifRtdhce, of

or gans e

i rrgor t aLS(C:;éI 41e P]ﬁﬁé/‘\{@’ der?%\ll%‘% ages in dhe Hﬁ%@@‘ﬂéﬁf BANCRT, FBAWTerentt he

gat h?)gene5| studies bavecdealt vgnmyhd éamhipment of spécific PTKh akebieela potehtiall 4fi-
evel opment s as ent | an

therapgut ic &fcelfl sdctf?re yﬁéé&tﬁeb g‘oé'érkeT%JFB Mﬁsp‘ﬁﬁetjﬁg (iié

(1992) and aban hang,@aanﬁsnhleﬁa I&L l]thJaProdPrSfd 1525519925]29 (1992)].

o 10 116 k”°“€£‘%?§¥sgq§'r5§9‘;“‘?‘a%‘9%“§“.n T LGE Pl A 9‘?#&4’29%%“""5‘)”

of 10
the di SL(E ﬁg&x@pqmgaagsafactors m;S'éﬁ greyth PEH@MWY&SS@M@W descnbtd aon P.
D., Arer. J olybysﬁcﬁidm AR04s2 [Pu 1) Wifs3A P. D., Ar&ér995)° yfi@yt%ﬁz Ptah, 487
Ped 6 ’
bever opriont GOS8 VSR T+ %aéd?l ﬁ-a%af Seirshs SAB% 255 G995, Catot V. Heist al.
\Aoﬁ| | hB| olh bDevelozzmﬁﬂt@llB;oldg”;& 169m9,9304 (I%waflﬁmﬂg5 ephl. ! Bis A meﬂrmo@n
I C I NNl e rece I,
consequent | 53¢ Igeﬁjfa@ 3 %r eg{p ‘% §? ﬂ?ﬁ IVERHOR,, whic S the” °ataliyﬂ°
addi ti ol t olungomny eE@Hnecht@s. are pensefueantly usdinbfmmtstremhneﬂtl(ﬁ'thxsldsaisleon are
usef ul as i nt er TRl e WHSVRARRS 86in0'Be Mo rEGuGE TR v lich e

I nvention 081 oun this i nvent I on are cer
c

substit ut ed“’iflﬁ‘l‘lﬁﬁﬁ?wg“es fo mﬂafﬁﬁ’gﬁ&gpﬁpﬁ?@wf@ﬁpfﬁmemon t he
qui nazol i ne ri ngThystcompounds usb ahied im@niéh  arsdicerddie d siubistituid fQfimdzbAntie! OW.

ferr] Throughout this patent application, the quinazoline ring system is numbered as
20 indicated in the formula below:

5 4
7 NéI 2
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A number of 4-anilinoquinazolines which differ both in the nature and
placement of the substituents at positions 5-8 compared to the compounds of this
invention have been noted to have PTK inhibitory activity. The application EP-
25 92305703.8 describes 4-anilinoquinazolines that contain simple substituents such as
chloro, trifluoromethyl, or nitro groups at positions 5 to 8. The application EP-
93300270.1 is similar but with a much larger variety of substituents allowed at
positions 5 to 8. The application W0-9609294 describes compounds with similar
substituents at positions 5 to 8 and with the substituent at the 4-position consisting of
30  certain polycyclic ring systems. Some simple substituted quinazolines are also
described in the applications W0-9524190, WO0-9521613, and WO-9515758. The
applications EP-93309680.2 and W0-9523141 cover similar quinazoline derivatives
where the aryl group attached at position 4 can be a variety of heterocyclic ring
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application W0-9633977 descnbes 4-anilino qmnazolmes that have at the 6-position

20  various aminoalkylalkoxy groups. It is noteworthy that none of the compounds in the
aforementioned applications have the unique combination of substituents contained in
the compounds of the present invention.

In addition to the aforementioned patent applications, a number of publications
describe 4-anilinoguinazolines: Fry, D.W., et. al,, Science, 265, 1093 ( 1994),

25 Rewcastle G.W,, et. al., J. Med. Chem., 38, 3482 (1995), and Bridges, A.J., et. al.,
J. Med. Chem., 39 , 267, (1996). None of the compounds described in these
publications have the unique-combination of substituents contained in the compounds
of the present invention. In addition, it is noteworthy that no demonstration of an in
vivo anti-cancer effect is described in these reports.

30 A PTK catalyses the transfer of a phosphate group from a molecule of ATP to a
tyrosine residue located on a protein substrate. The inhibitors so far known in the art
are usually competitive with either the ATP or the protein substrate of the kinase. Some
of these inhibitors, the so-called mixed competitive inhibitors, can be competitive with
both ATP and substrate simultaneously; all such competitive inhibitors function as

35 reversible inhibitors. The 4-anilinoquinazolines known in the art are reversible
inhibitors that are competitive with ATP [Fry, D.W., et. al., Science, 265, 1093
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20 wherein: :

X is cycloalkyl of 3 to 7 carbon atoms, which may be optionally substituted with one
or more alkyl of 1 to 6 carbon atom gi'oups; or is a pyridinyl, pyrimidinyl, or
phenyl ring wherein the pyridinyl, pyrimidinyl, or phenyl ring may be
optionally mono- di-, or tri-substituted with a substituent selected from the

25 - group consisting of halogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon
- atoms, alkynyl of 2-6 carbon atoms, azido, hydroxyalkyl of 1-6 carbon atoms,
halomethyl, alkoxymethyl of 2-7 carbon atoms, alkanoyloxymethyl of 2-7

carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon atoms,

hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 carbon

30 atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy,



function as irreversible inhibitors by virtue of the fact that they can
form coval egbdopsls 10 to amno acid residues |ocated at thePGRUSIBASIEK e
of the enzyme. This can result in an enhanced t herapeuti c useful ness
of the conpounds of this invention when conpared to the reversible —°
type of inhibitor. In particular, it is the unique nature and conbi nation
of substituents contained in the cbﬁﬁounds of the present invention
that lead to the irreversible binding of the inhibitor to the enzyme.
15 DESCRI PTbéfizoyE, béhiyl) Aivind{TdlkiNamino of 1-6 carb&hammsndmﬂdyiamnplocﬁ\ﬁ wes
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o5 o 7 car bon 12c3faen atRfy, Phegylsming, SlnzyAGlol alkapoyiamingof -6 Kalt ©
or nore al kyl of afoms) Eﬁkmylannncaloﬁrﬁ-gr@dpm ammst,salhywlamimwf 3p§/rqa:qu InyI
or ) ];&Erm? Ly dﬂhﬁiﬁy
ring may_ be IOQ & EFQ-%D%& ild carrl &g %/ét)ﬁ g?vm
substitu®nt sel eatases, fanummﬁbylm-alkylammomfzjh}d@ Zdrearhan ?Fgmﬁ Nabirdigtiay

al kyl of 1-6 carQgfnchéeifl &1 k$7y| cadhorn’ - Rofid! D@ercapto, methylméEAS, a{dkynyl
of 2-6 carbon at:)by 2| hydr oxyal kyl of 1-6 car bon ‘at ofs,

hal onet hyl, al ko n%-f 2-7 carbon atoms, al kanoyl oxynet hyI of 2-7
car bon at ong, isaNIDX30QtS-l of-MR+ bon at ons, al kylthi o of 1-6 carbon atons,

hydroxy, trll{ll %ﬂg?ngg%cﬁwow le tz}r 831}%@#2?% aar oaI koxypﬁfenyz/l 7 carbon
th| ophed@xy R1, R3, and Ry are each, independently, hydrogen, h ogen, 1 of 1-6 carbon
atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, alkenyloxy
" of 2-6 carbon atoms, alkynyloxy of 2-6 carbon atoms, hydroxymethyl,
halomethyl, alkanoyloxy of 1-6 carbon atoms, alkenoyloxy of 3-8 carbon
atoms, alkynoyloxy of 3-8 carbon atoms, alkanoyloxymethyl of 2-7 carbon
15 atoms, alkenoyloxymethyl of 4-9 carbon atoms, alkynoyloxymethyl of 4-9
carbon atoms, alkoxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms,
alkylthio of 1-6 carbon atoms, alkylsulphinyl of 1-6 carbon atoms,
~ alkylsulphonyl of 1-6 carbon atoms, alkylsulfonamido of 1-6 carbon atoms,
alkenylsulfonamido of 2-6 carbon atoms, alkynylsulfonamido of 2-6 carbon
20 atoms, hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7
carbon atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy,
benzyl, amino, hydroxyamino, alkoxyamino of 1-4 carbon atoms, alkylamino
of 1-6 carbon a.toms', dialkylamino of 2 to 12 carbon atoms, N-alkylcarbamoyl,
N,N-dialkylcarbamoyl, N-alkyl-N-alkenylamino of 4 to 12 carbon atoms,
25 N,N-dialkenylamino of 6-12 carbon atoms, phenylamino, beniylamino,

R7(C(Re)l2)gY- , R7(C(Re)2)p-M—(C(Re)2)i-Y- . or  Het-W—(C(Rg)2)i-Y-

30 Y is a divalent radical selected from the group consisting of

- —(CHY;— , —O0— ,and —N—
Re

Ry7is -NRgRg, or-ORg;
M is >NRg, -O-, >N-(C(Rg)2)pNRgRg, or >N -(C(Rg)2)p-ORg;
35 Wis>NRg, -O- or is a bond;
Het is a heterocycle, optionally mono- or di-substituted on carbon or nitrogen with Rg
and optionally mono-substituted on carbon with -CH,ORg; wherein the
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- 6- heterocycle is selected fromthe group consisting of

nor phol i newd §Y/6d016 nor phol i ne, thi onmor phol i ne S- ORCAAISIS/S789

t hi onor phol i ne S, S-di oxi de, pi peridine, pyrrolidine, aziridine,
i M dazole, 1,2,3-triazole, 1,2,4-triazole, tetrazole, -
pi perazi ne, tetrahydrofuran, and tetrahydropyran; 5 Rlerr] is hydrogen,
al kyl of 1-6 carbon atons, al kenyl of Z-% carbon atons, alkynyl of 2-6
carbon atons, cycl oal kyl of 1-6 ca on atons, carboal kyl of 2-7 carbon

at ons, car boxyal kyl car bon atomQ, phkenyl, or phenyl
optionally substituted (mns)z)u one or nol T 1al ogen, al koxy of 1-6
carbon atons, trifluor t hyl, al yI am no of 1-3 carbon
at ons, dial kyl am no of &(ﬁa)zg nitro, d‘/ﬁ cyano, azi do,
hal onet hyl , al koxynet hyl (&(Rs n atorrs al kan I -

met hyl of 2-7 carbon atons, al kylth| o of 1-6 carbon t hydr oxy,

car boxyl , carboalkoxy of 2-7 carbon atons© phenoxy phenyl ,

t hi ophenoxy, benzoyl, benzyl phenyl am no, benzyl am no,

al kanoyl am no of 1-6 carbon atons q ky)/ of 1-6 carbon

atons; 15 R2, is sel ected fromth group con5|st| of
[err] - [err]

ooy Rs [N]
Re

7~

Rs Rsg J"(CHz)s

J-(CH (CHyp)e-J - O
Ry S0, ﬂs}:&j seH)—=4
S

Rs Rs Q0,C Hs CO,Q

Rs is independently hydrogen, alkyl of 1-6 carbon atoms, carboxy, carboalkoxy of 1-6
carbon atoms, phenyl, carboalkyl of 2-7 carbon atoms,

RC(Rel . Rr(C(RIyM—(CRI) -

10 RgRe-CH-M—(C(Re),),- vor  Het-W—(C(Rg)2),- ;



R6 5 Rlerr] is independently hydrogen, alkyl of 1-6

carbon at ongo 99/89096Xy, carboal koxy of 1-6 carbon atons, plaandes/15789

car boal kyl of 2-7 carbon atons, , _ R[err]-(C(R[err])[err])[err]-,_

Rlerr]-(C(Rerr])[err])[err]-M(C(Rerr])[err])[err]- -
-8-

Rg, and Ry are each, independently, -(C(Rg)2) NRgRg, or -(C(Rg)2), ORg;

J is independently hydrogen, chlorine, fluorine, or bromine;
Q is alkyl of 1-6 carbon atoms or hydrogen;
5 a=0orli;

g=1-6;
k=0-4;
nis 0-1;
P=24

10 g=0-4;
r=1-4;
s=1-6; _
u = 0-4 and v = 0-4 , wherein the sum of u+v is 2;4;

or a pharmaceutically acceptable salt thereof,
15  provided that when:
ZisNH;
nis0; _
. Rq is selected from the group consisting of

Rs

Rs Rs

’ RS_ — 5 N and } H
| 2 e (CRazdp

20
Rs is independently and exclusively hydrogen, alkyl of 1-6 carbon atoms,
carboxy, carboalkoxy of 1-6 carbon atoms, phenyl, or carboalkyl of 2-7
carbon atoms;
25 R} is hydrogen, halogen, alkyl of 1-6 carbon atoms, or alkoxy of 1-6 carbon
atoms;

Ry is hydrogen, halogen, alkyl of 1-6 carbon atoms, or alkoxy of 1-6 carbon
atoms; and



Rerr]R ]-C:I-I-M(C(R[err])[err])[err]- or

Het W ( ( %5&&9? r [err] - PCT/US98/15789
err and R[err] are each, independently,
(C(R[err])[err])[err]NR[err]R[err], or -(C(Rerr])[err])[err] ORS; -
I s independently hydrogen, chlorine, _flgori' ne, or brom ne; Q is alkyl
of 1-6 carbon atons or hydrogen; 5 =@or 1, g= 1-6; k= 0-4;
nisOl p =2-4; 10 q=0- 4, r=1-4; : s = 1-6; u 0-4

and v = 0-4, wheg imhymegsn;rra]hyl of-1-6 sarbor;atoms, alkoxy aofphdr nanbentatoulsly
ﬁclcgpgabl © sal t therw gi%éow d%g’gt P?E)mw?ﬁg group consi sti ﬁgl zf I\"[-lerr]
X is not a phenyl! ring exclusively substituted with one or more substitutents '
selected from the group consisting of halogen, alkyl of 1-6 carbon
5 atoms, alkoxy of 1-6 carbon atoms, hydroxy, trifluoromethyl, cyano,
nitro, carboxy, carboalkoxy of 2-7 carbon atoms, carboalkyl of 2-7

carbon atoms, amino, and alkanoylamino of 1-6 carbon atoms;
further provided that when R, is

O
0 Rs
Rs——-‘;‘—"_—< - or =
| Rs Rs

10 and Rs is hydrogen or alkyl of 1-6 carbon atoms,
R3 is not halogen;
and still further provided that
when Rg is alkenyl of 2-7 carbon atoms or alkyny! of 2-7 carbon atoms, such
_ alkenyl or alkynyl moiety is bound to a nitrogen or oxygen atom
15 through a saturated carbon atom;
and finally provided that
when Y is -NRg- or R7is NR6R5 then g = 2-6;
when M is -O- and R7 is -ORg then p = 1-4;
when Y is -NRg- then k = 2-4;
20 when Y is -O- and M or W is -O- then k = 1-4
~ and when W is a bond with Het bonded through a mtrogen atom and Y is -O-
or -NRg- then k =2-4.

25
The pharmaceutically acceptable salts are those derived from such organic and
inorganic acids as: acetic, lactic, citric, tartaric, succinic, maleic, malonic, gluconic,
hydrochloric, hydrobromic, phosphoric, nitric, sulfuric, methanesulfonic, and similarly
known acceptable acids.
30 The alkyl portion of the alkyl, alkoxy, alkanoyloxy, alkoxymethyl,

alkanoyloxymethyl, alkylsulphinyl, alkylsulphonyl, alkylsulfonamido, carboalkoxy,
carboalkyl, carboxyalkyl, carboalkoxyalkyl, alkanoylamino, N-alkylcarbamoyl, and
N,N-dialkylcarbamoyl substituents include both straight chain as well as branched
cartbon chains. The alkenyl portion of the alkenyl, alkenoyloxymethyl, alkenyloxy,
35  alkenylsulfonamido, substituents include both straight chain as well as branched carbon



Rlerr] is independently and exclusively hydrogen, alkyl of 1-6 carbon

at ons, WO 99/09016 car boxy, carboal koxy of 1-6 car bonP@r&ises/1978%Enyl ,
or carboal kyl of 2-7 carbon atons; 25 Rlerr] is
hydr ogen, hal ogen, al kyl of 1-6 carbon atons, or al koxy of 1-6 carbon -
at ons; Rlerr] is hydrogen, Tgl ogen, al kyl of 1-6 carbon atons,

or al koxy of 1-6 carbon atons; and

-9- R3 is hydrogen, al kyl of 1-6 car bon atons, al koxy of 1-6

car bon at orohains and one or more sites Of dnsatyration. The falkyoyb pestion| of the alkynyl, X

IS not a ' r | hutents
sel ected 1I‘O :Eg@qop{gdx og’ié'(i cﬁl g’lﬁngﬂz@) e?fygl Eﬁsﬁﬁﬁg& 1&5@& % t
atons, al koshpinggs wellasdunnched garban ¢ mwm@ne ar gee nmsmfema,turaueyaﬁ%rboxy
nitro, car h@&fm@cﬁh@@a@@ﬂi rédical: Cafbdalkory aifm ,caﬁﬁihbaaﬂrlk)ié definelt 4s a -

car bon aI ano no on at ons

pr ovi de%t né?zﬁhé E é?l‘l’?ﬂyl (ﬁgal 61°1- AoaS ]qugo’?ﬁh‘r’{)d%n or
al _kyI of 1-defmead laoga MQ@R"' radlcal where RN s ra] dnvslemalkjflaﬂadxgdnof 1-6 carboul
still furthgr 8" EYhdatoty iyl is defined as a R"O2C-R"- radical where R™ is a divalent

akyl radical and where R" and R’ together have 2-7 carbon atoms. Carboalkyl is
defined as a -COR" radical, where R" is an alkyl radical of 1-6 carbon atoms.

10  Alkanoyloxy is defined as a -OCOR" radical, where R" is an alkyl radical of 1-6 carbon
atoms. Alkanoyloxymethyl is defined as R"CO2CH2- radical, where R" is an alkyl

radical of 1-6 carbon atoms. Alkoxymethyl is defined as R"OCH2- radical, where R" is
an alkyl radical of 1-6 carbon atoms. Alkylsulphiny! is defined as R"SO- radical, where
R" is an alkyl radical of 1-6 carbon atoms. Alkylsulphonyl is defined as R"SO2-
- 15  radical, where R" is an alkyl radical of 1-6 carbon atoms. Alkylsulfonamido,
alkenylsulfonamido, alkynylsulfonamido are defined as R"SO2NH- radical, where R"
is an alkyl radical of 1-6 carbon atoms, an alkenyl radical of 2-6 carbon atoms, or an
alkynyl radical of 2-6 carbon atoms, respectively. N-alkylcarbamoyl is defined as
R"NHCO- radical, where R" is an alkyl radical of 1-6 carbon atoms. N,N-
20  dialkylcarbamoyl is defined as R" R'NCO- radical, where R" is an alkyl radical of 1-6
carbon atoms, R' is an alkyl radical of 1-6 carbon atoms and R', and R” may be the
same or different . When X is substituted, it is preferred that it is mono- , di- , or tri-
substituted, with monosubstituted being most preferred. It is preferred that of the
substituents Ry, R3, and R4, at least one is hydrogen and it is most preferred that two

25  or three be hydrogen. It is also preferred that X is a pheny! ring, Z is -NH-, and n = 0.

Het is a heterocycle, as defined above which may be optionally mono- or di-
substituted with Rg on carbon or nitrogen and optionally mono-substituted on carbon

with -CH,ORg . Het may be bonded to W via a carbon atom on the heterocyclic ring,
or when Het is a nitrogen containing heterocycle which also contains a saturated
30  carbon-nitrogen bond, such heterocycle may be bonded to W, via the nitrogen when W
is abond. When Het is substituted with R, such substitution may be on a ring carbon,

or in the case of a nitrogen containing heterocycle, which also contains a saturated
carbon-nitrogen, such nitrogen may be substituted with Rg. Preferred substituted
heterocycles include 2,6-disubstituted morpholine, 2,5-disubstituted thiomorpholine,

35  2-substituted imidazole, N-subsitituted 1,4-piperazine, N-subsitituted piperadine, and
N-substituted pyrrolidine.



when Rlerr] is al kenyl
such WO 99/09016
oxygen atom 15
finally provided that when Y
2-6; when Mis -O and Rerr]
when Y is -NRerr]- then k 2-4; 20
-O then k 1-4 and when Wi

al kenyl
t hrough a

of 2-7 carbon atons or al kynyl
or al kynyl

-]_1..

of 2-7 carbon atomns,
nmoi ety i s bound topEr/USISNGEgEIN Of
saturated carbon atom and
|s -NR6- or R7 is -NR6R6 then g =
s -OR[err] then p = 1-4;

when Yis -O and Mor Wis

s a bond with Het bonded through a

ni t rogen at om anTherteln ex€usively in the first proviso means tHiRwhen Jall dfithe cnditidns?.

22 i or gan 2 AR RARRTRE Wbt R Tl o 35S O
tartaric, sofithe sibsititmentecantained imrthe prayisoc &ior example if alhpfithedoinditions of the

hydr obr om cg

known accept agp‘%% %éﬁmggtaﬁn&béijljﬁﬁ@hwt

al kanoy|oxymoigtirs;byhequld be a phenyl ring dirsuhstibusd with el

al kyl sul phonyl ,
car boxyal kyl , carboal al ky
N, N- di al kyl S8m8a iBy§uc us &St
branched
alkenoyloxymathylgTl aIk
both straight ch RPRE

-10-
portion of
al kynyl oxy,
branched cagtyn cepsisting ofhd one or nore si
Is defined as a -CJ err]H radical.

Lfbﬁt

35 alk
CHPReNY

on

aggion of

@hgaérﬁwdas I HELinvEM AR Bditain one or HoelR

al kanoyl am_ng,

COMpRIdE - Of otbis JBYSNtoRt COYI ﬁheasmdsmualas
diasteonieds) me:ﬂmmstes,’ﬁhe i ikidividuaPRdnd @ ertintionfrainerioy. |

LABARRIE

port

I on %?mqwﬁ&&k%fmcﬂ;oxy,
ogan Ryd merqaptompieties.

ccar ns

N-al kyl car banoyl

l. fon m do, subst.i tul(:‘g}n?uli r&cl ude

n%l éﬁlg dnven fon encompassed by
10 isirigseribedrhelomdn Hlowsheet biwhere Bii, RasRuyand Xoare dcbfmedl andnRio is

7,8 16 hbon o GRUERE ROBELIN, R7 1SR B

?I%gls the

tes of unsaturation. Carboxy

Car boal koxy of 2-7 carbon atons is

defined as a - 5 CJerr] R radical, where F\’Rls an alk radﬁcal of 1-6
carbon atons. Carboxyal kyl is Rg efined as & rr] G -sradi cal where
R'' is adlvalmsp-t—meyl- radlcal 1-6 ca
R R b R5 ’ Rs ]
° ° Rs Rs Rs Rs
Rs
R R
5 | \ _ 5'__
RS ’ R5
R Re Rs (cms)z)p
s AC(Re)2),
Rs—S—8—(C(R5s),), , R5/(‘)>(' »Rg—N /'vl\ ,
Rs NC(Rs)2)y
JC(Rs)z)y JC(Rs)2)y
LN S i §
XC(Rs)) " Rs NCRs)2\ ™ R

J-(CH,), (CHy)s-J

J-(CHz)sH

J-(CHy)



atons. Carboal koxyal kyl is defined as a R'02C-R'' - radical where R'' is a
di val ent  wo oot r adi cal and where R' and R'' together haveciyisseasizon

atons. Carboal kyl is - defined as a -COR' radical, where R' is an al kyI
radi cal of 1-6 carbon atons. 10 Al kanoyl oxy is defl ned as a - OCOR' |
radical, where R' is an al kyl radical of_1-6 carbon at ons.

Al kanoyl oxynet hyl is defined as R'CCIerrl]zCH[err] radi cal, where R' is an
al kyl radi cal of 1-6 carbon atonms. Al koxynethyl is defined as R'OCH2-
radi cal, where R’ is an al kyl radical of 1-6 carbon atons.

'rb\lal(;%/l:zrl gpl‘?x%ecar Jon™? gfeghgsu%ﬁﬁonyi A% %]elgeq@lggbf%!fdi%S

radi cal , whentlined inj Elowshest|dy| a ﬁadt@-anmmnxlgnmlcantbswmaﬂmﬂsxs heated at about

ALKy UL OnARPGOwith or it e w&mﬁoéﬁ‘k ’F*?%c??cl‘m% QuBfpifte! e
atons, an ofiretyl agetalite Surmish an gmidineinf . oHegting a solutien pf; Agpidiperd|i cal

of 2-6 car bﬂﬂtﬁé&ﬁﬁne 4€iﬁl%éﬁd aefd Yor Noa5 Mﬁﬁ?@@%'%mgg?ﬁ%drl] 5 gﬁ?azolll\lneﬁl_ 20

R' NHCO- rad |sa | kyl radic

di al kyl car b W“x\h de Fﬂ&s'oa 1 e ﬁ‘ﬂc@“ﬁ’a ﬁc‘éﬂ afrducingagent such as gpp
radi cal Sf Usifig an acetic acidealcatod nmixtire orsamraqab&)d faﬂmﬁbxﬁlﬁh ¢HlorideSmethamsn
atons an er.ent n 1S

subst i t ut e?ﬂx@gu S pr‘)g@é t?‘glg‘t’{&ﬁﬁ? or by gatdlyric hy%fﬁ genayon gives the Earhifio4-
subst i t10 edanilinaguinaeolines of tFaromiz 6be|Anylammofp6ewahraﬁier anh acid phlahde rofd
that of thepopmuly FWeShi %nrl'gglﬁ&f]]of Fofihiyh: 82 N0LIRCH Iprefied 8Gih 8 '

hydr ogen and |t I S_ nost drogen It is

al so prefer ?%'EFSP‘PT@EHMQTEO’%Y igqeidy in an inert solvent sushas tesyaliydrofuran (THF) in the
Het is a hepresepeyChe, ais o@lﬁ,ﬁdﬂegasabgu@wgg c ebedlgya @P@Jﬂ; plarfiihe0- Nef di -

substi tuted on . c on or. n|t and, opt

nono- substl{nﬁmﬁhggnﬁpﬁ?ﬁ%%m% amwtghves ?Eﬂ%éﬂl%] Wﬁn}l‘ﬁ‘émeﬁ@ﬁded
to Wvik a bpFoomulaon those hasehmlmre)’tpcslhave Iangisymmetnc carboshstom; iteyi Gna

ni trogen co ant @i

carbon-nit rgé g%\ ongE %%:ars‘(’)@é @ﬁhﬁﬁ %ed}b%‘ eginatﬂ}n?e?%ﬁ }ggl %gs nYhFr ogen
when W commmdaeﬁ&us M@nu%vvﬂil smﬂmmcmwr\ﬂandﬁeopmdbhmamut i on
nmay be on are%peﬂﬁv@l @ KR, S-nitro-anhanilonfes Cﬁs?oﬁﬁuﬁ B teO8eN (& OBt B

e oo gl B i S A e Epcors &ﬂwsé’«‘é’q”ea?t%&?r%gi’ by
het er o3| eproceduresdémawﬁ- di sthisart tast detailet ﬁhomenefollcﬂmﬁgdraubﬁédst LBﬁﬂiet,
L oL KBB4 P A ey B o
pyrrol i di ne468, 469 (1946) ; Taylor et .Amer.Chem.Soc., 82, 6058,6063 (1960); Taylor et
al., J.Amer.Chem.Soc., 82, 3152,3154 (1960); Deshpande; Seshadri, Indian
J.Chem., 11, 538 (1973); Katritzky, Alan R.; Laurenzo, Kathleen S., J .Org.Chem.,
25 51, 5039-5040 (1986); Niclas, Hans-Joachim; Bohle, Matthias; Rick, Jens-Detlev;
Zeuner Frank; Zoelch, Lothar, Z.Chem., 25(4), 137-138 (1985). In those cases where
the R2' moiety contains primary or secondary amino groups, the amino groups will
first have to be protected prior to anhydride or acid chloride formation. Suitable
protecting groups include, but are not limited to, tert-butoxycarbonyl (BOC) and
30  benzyloxycarbonyl (CBZ) protecting groups. The former protecting group can be
removed from the final products of Formula 9 by treatment with an acid such as
trifluoroactic acid while the latter protecting group can be removed by catalytic
hydrogenation. In those cases where the R5' moiety contains hydroxyl groups, the
hydroxyl groups will first have to be protected prior to anhydride or acid chloride
35 formation. Suitable protecting groups include, but are not limited to, t-
butyldimethylsilyl, tetrahydropyranyl, or benzyl protecting groups. The first two




The termexclusively in the first proviso neans that when all of the

condi t! ONSwq 9o/098iec 1 UE, X_ cannot be a phenyl _ri ng that is ngispgis@d
only with one or a comnbination of the subsitituents contained in the
provi so. For exanple if all of the conditions of the first proviso are
met, X cannot be a phenyl ring di-subistituted with hydroxy and al kyl 5

noi eties, but could be a phenyl ring di-d3ubstituted with hal ogen and

mer capt o noi eties. The conpounds of this invention nmay contain

one or DI GyraEMEHERkfups 6T BOREmoved frathah® finAlprdabis (fsfesmulah® WotPameas Of
V.

this inventian cover the individual di.ast.er r t he racepates, and
t he i ndi vi dﬂ’gtP aﬁaﬁ‘ﬁ b éﬁ?ﬁ%ﬁ Qﬂfg?’%hﬁfgﬁ;}% gacx(c?l While the la&e&go%p@%lgﬁqpon of
t he conpounwia tef reniuved ibyveatalytic hpdrogeneaimne dn thoseocases,awhereOthei X grompr ofoed

Rperr] 1o INAERYCS B b ety or Shldaly o b kO pfith )
radi cal Sseltsmesessarydmprotect these grpupRIPHR O tg@ ireagtion of Bewith the anhydride 7 or

-12- i - VoAl [

Accordi ng t%ﬂ@ﬁgsg& %’ﬁ{e&%ﬂr@{g&ﬁgﬁwﬁ s désg n;df (Ii %e%gvei caF%o%s%Eeﬁeita qlll?y Ean
5-nitro- anthﬁ‘&ﬁ}qvﬁi' ﬁlﬁ‘ Rjedueis rf"’i°§519fé§§‘é‘€|b I cases, WhSER cRiq C
wi th or w tReusr R by inérmedizab ndongim primacye 6 setondlivydarniab pebiisy 68 hivdoxyb

di met hyl acetal to furnish an %m di ncgégf Formul a. 3. I}kﬁa%g.a sgkuti on of
ami dine 3 SFOUPS IR RS ARFISPHY 19 PFAISCy RGP BTIRRSPH Y, o og FOLPS S PR ¢ he
6- ni t r al4- ofi Thensame prscting gsoups desaribeBmaboné aard be Msetliand they @hn b aembved
group of 5 wi i iron usi ng an acetic

aci d- al cohoﬁb%%?gfrogqg@%@gﬁggﬁiug%ﬁ%ﬁfl'um chl ori de- met hanol m xture
at elevated tenperature or by catal ytic hydrogenation gives the 6-am no-4-
10 anilinoqui nazolines of FornulrLOSWSHEBT ation of 6 with either an acid

chl ori de of Formula 7 or a m xed anhydride of Formula 8 (which is
prepared fromthe correspondi ng carboxylic acid) in an inert sol vent
such as tetrahydrofuran (THF) in the presence of an organic base such
as pyridine, diisdhropylethylanmne, N met hjhnor phol i ne, &L—
triethyl am noa{ Ve ol cowm(gbtfggi S ioadeptiiQn CRpresente ﬁg"z by ’
Formula 9. In thf cases ve an metric carb&-l?—-ao-t-ﬁqq» t hey
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be used as the racemate or as the individual R or S enantioners in which
case the wogog@ogeounds of this invention will be in the raceorawsesiszsand S
optically active forns, respectively. The 5-nitro-anthranilonitriles
of Formula 2 needed to prepare the conpounds of this invention are —
ei ther already known to the art or can P‘f prepared by 20 procedures known
in the art as detailed in the foll ow ng*teferences: Baudet,

Recl . Trav. Chi m Pays- Bas, 43, 710 (1924); Hartmans, Recl.Trav. Chi m Pays-Bas,

65, 468, 46§I‘h(=:15ﬁétﬁ&ation'lid’who compouids, of thidrievention ranSampassed by BEn606 3
(1960); Tayl . . %ﬁm'é :

Deshpande; éesﬁg%ﬂbedpelgkvmﬁoéﬁe\r?t B%]’ %#ﬁé%%ﬁfl&(ggl %)cgy Al an
R ; Laur enabovesdichording tsthe mmﬂd inBowskset 25 U06-80HD-quisg@linesof | as,
Hans- Joachigg P r &ide

Zoel ch, _Lot haraa;l Ch(g%%g5§4 137 13?1)?}9235 . In“tﬂﬁlosa?gagggﬁahere(’f

the R2' rmlm"l?o}ﬂ an a8 ipert salvgnipsucheds ydiofyrap igthe presepese of A RaSigr oups
Wil catabst §irtias pyridiae pf ﬁieﬁfytlaﬂmarlnahogeccamhmchre te R« cathids hilaiy de

formation. Suitahle rotectin rou t are not,limted to,
tert - but oxfé’a?F‘EfB‘H@V sepiney Rl S ALl FoRDYRL RO HaYE [ B9 PP eroh s
groups. Themhydnderfommlimx:tSuitgblgrprotpcﬁI@ngs includes ronit et hot)hmithuk tb, tesd-

g(r::)gu\(lz\;“sl gf‘{“E%F&bﬁhﬁ <§¥>§§>e & i JoXfr Jgp%og: lgétigjgg&&é&gygrgg al-{-,%g kyglpact i

hydr ogdfat ipsetecting group samhs mwadrfeomrtbe final mdm%ﬁmﬂné%bm rixpRtphent

2&‘838?.(12“6“?“%.3&“%‘ B e i wiLlothL et Bk °‘é’°‘"9 ﬁ@f‘?““e&r a0

i ncl ude, AR s Ileswsq cases whefg, fho, kYl groups, the

tﬁg rahydr ouwafcmytl groups Reill st mvege%lpaae@é@ Fior totThﬁ:thaetfoﬁm@ Suitable

-13- roLecting drau ere rom

formula 9 tR;o'Fth}ﬁ g‘“&?’fﬂ“‘aﬁea{!‘? tgs % lgli 3’r 'g%g’?ﬁl oric

aci d Wil e pywanyll zort benzylr protectingngrogps Uphe first two pkrﬁemmgtgreupsbganom wimoved
hydrogenat 'i?éhxtﬁe“ﬁﬁéi’ %?%ordﬁﬂ?'iﬁ w‘i‘re%inﬁhf”obﬁ’tgr . d suchl & 466 248 o@

cont ai ns pr.i I'TB.I’¥ or eco am no groups or groups, It rray

be necessarl¥ agid Wh’é%éhijr%spfﬁ@‘é‘ig t%o‘llhé:aia th’E?ﬁV"d# by watalytiche
anhydri de mﬁmogenauoxaqnmo@abwesdﬂl&emw £FEUP of idrfieHiaft0l @ IcBhains {RTkdry bed

above can be used, and t he ermved fr qm t he uct

previ ousl y YeEET Qrdzpyamino g’rﬂggseogggggxymgp%s BEY ° e necessggégo Eﬁi"ﬁﬁ‘

i nt er m2 at groépscprinrae thepeactionyof di0 wu!hcthdan_lwdmherﬂ gﬂmmeoprotvp:ﬂng)g;dups
described above can be used and they can be removed from the products 12 as
previously described. In those cases, where R}, R3, or R4 of intermediate 10 contain

primary or secondary amino groups or hydroxyl groups, it may be necessary to protect
these groups prior to the reaction of 10 and 11. The same protecting groups described

25 above can be used and they can be removed from the products 12 as previously
described.



groups, it may be necessary to protect these groups prior to the reduction
of 5 to gi weobbooo1é. The sane protecting groups described abomer/osss/izessused

and they can be renoved fromthe products 9 as previously described.
FLOWNSHEET 1 [err] T
-14- The preparation of the conmpounds of this invention
enconpassed by Fornmul a 12 is descrilded bel ow i n Fl owsheet 2 wherein
Rlerr], Rerr], Rerr], Rerr], X, and n are described above.
According to the reaction out FLOWSHEETF2owsheet 2, the 6-am no-quinazolines
of Forrmula 10 (prepared as in Flowsheet 1) are acylated with a cyclic

anhydride of 5 Formula 11 in an inert solvent such as tetrahydrofuran in
t he presence of a basic catal yst such as pyridine or triethylamne. In
those cases where the R err] qunta ns primary or secondary amn no
groups, the am no groups will "9} have to be protected prior to

anhydri de formation. wae pript €8ting groups i néPude, but are &?@B'
limted to, tertRy noxy bogyl (BOC) and bmgizykexycaRho f)

protecting g% The forner 101 B ot ecting grou r \dfromthe
final producfs ormil a 12 by treat nent HQuG h aQ:am c&s
trifluoroact] le t I I I Nng group ed
by catal yti ch‘hydrogenat i on. t}ﬁrﬁ %@@é’ %é@‘é‘gh%mhere t he R[@?r] cont ai ns
hydr oxyl groups, Rehe hydroxyl groups will first have tB4be protected
prior to anhydride formation. Suitable protecting groups include, but

are not linmted tol® t-butyldinethylsilyl, tetrahydro- 15 yranyl, or
benzyl protecting groups. The first two protecting groups can be renoved
fromthe final. products of f?(rﬁﬂg;la 12 by treatnment, with an acid such as

acetic acid or The Prepartion of she compoundsnf this ipyentign compassed by Forgula p
can be reno¥8dshdescritied| helow in FlowshsetSogherin ®j, R3) R)Rp), @swsandiderage t he

or “nydr oyt ERETRY' @ aEuckiBell AB0% Mok I e spactioff pIERES T FlosAibAs 3 POPS
to t he reactichlorof-tigoguinazaline, B (sde Merleyl JSThad Simpsqm,bt Ghdr.nFogr, 03606
described apmug) ¢aNtheHreRasticH o bAS ¥uGP BoBotRy 4R bef Fedlibd AP b Wit of 2 2S
aniline 11 by heating in an inert solvent such as tetrahydrofuran, butanol, or
methoxyethanol to give compounds of Formula 14 where Z is -NH-. The reaction of
10 10 with a mercaptan or thiophenol 12 in an inert solvent can be accomplished using a
base such as sodium hydride to give compounds of Formula 14 where Z is -S-. The
reaction of 10 with a alcohol or phenol 12 in an inert solvent can be accomplished
using a base such as sodium hydride to give compounds of Formula 14 where Z is -O-
. Compounds of Formula 14 can be reduced to a 6-amino-4-chloroquinazoline, 15,
15  using a reducing agent such as sodium hydrosulfite in a two phase system consisting of
tetrahydrofuran and water in the presence of a small amount of phase transfer catalyst
or by using iron in refluxing protic solvents containing acetic acid or ammonium
chloride. Acylation of 15 with either an acid chloride of Formula 16 or a mixed
anhydride of Formula 17 (which is prepared from the corresponding carboxylic acid)
20 in an inert solvent such as tetrahydrofuran (THF) in the presence of an organic base
such as pyridine, triethylamine, diisopropylethylamine, or N-methyl morpholine gives
the compounds of this invention of Formula 18. In those cases where 16 or 17 have
an asymmetric carbon atom, they can be used as the racemate or as the individual R or
S entantiomers in which case the compounds of this invention will be in the racemic or
25 R and S optically active forms, respectively. In those cases, where the R»2' contains
primary or secondary amino groups, the amino groups will first have to be protected
prior to anhydride or acid chloride formation. Suitable protecting groups include, but




previously described. In those cases, .where Rlerr], Rerr], or Rerr] of

I nt er medi at tain primary or secondary am no gro § 90Xy
WO 3506016 URSr/089
.groups, it may ge necessary to protect t hese groups prior to the

reaction of 10 and 11. The sane protecting groups described 25 above can -
be used and they can be renoved fromthe products 12 as previously
descri bed. - 16 - - 15 -

FLOASHEET 2 [err] The preparation of the

EOFDOU”dSFloiretnﬁt Enﬂt%ﬂlﬁidr@&l alﬁpbéﬂib'r lrb]xycarboﬂaﬂ (CB St&étﬁ%d
el ow i n Fl owshee erein R.err [
are s et BROUES. B fpmmer gmm s%@t? Pk TRV fFor B Fbed PORRR offe
outlined i nFﬁirmnsilsetby?»treament with- srhlacidosuchnas trifliore®Tiol dcie while, theskgter

of one’ suucPORSHEE FRFBAN tEdEMoved B copbRS hacmgehitay tn Wse AR RERE IR | "
heating § n Re contains hydroxyh grmmﬁhabymybmups)may st Haye tmbe prasected prior
fﬁ;?ffﬁﬁt QW%% W t&pa mer cap ndzgrs%l oéﬁwﬁﬁg%&%ﬁgﬁwﬁ’er% Pont
can be accoliited ﬁmd-mgyldgn@thylsﬂyl tetrahydropyranyl or benzyl protecting groups. “The
first two protecting groups can be removed from the final products of Formula 18 by
treatment with an acid such as acetic acid or hydrochloric acid while the latter protecting
10  group can be removed by catalytic hydrogenation. In those cases, in intermediates 11,
12, or 13 where X contains primary or secondary amino groups or hydroxyl groups,
it may be necessary to protect these groups prior to the reaction with 10. The same
amine or alcohol protecting groups described above can be used and they can be
removed from the products 18 as previously described.

15
FLOWSHEET 3

HaN-(CHp)n-X (11)
o

Ry Gl HS-(CH)y-X (12), NaH, THF Ry ~(CHnX
or
ON N HO-(CHo)n=X (13), NaH, THF O=N
Rg N B R3 Njl
Rq R4
10
CH)X Rz"-fc UR?"‘Q
R1 ’( "h)n | mR1o
Fo HaN : 16 17
CH;COH, GH:OH R N,) THF, pyridine, or (GHs)gN
R4
15
H R (CHnX
R L
Ty
Rg N?
R4



base such as sodi um hydride to give conpounds of Forrmula 14 where Zis -S-.

The reaction of 10 with a al cohol or phenol 12 in an inert solvent can
be acconplvel98/d9016 using a base such as sodi um hydri de to ggoEUSISMEosNdS
of Formula 14 where Z is -0- Compounds of Fornula 14 can be reduced to

a 6-am no-4-chl oroqui nazoline, 15, 15 wusing a reducing agent such as —
sodi um hydrosul fite in a tw phase systi,gl consi sting of

tetrahydrofuran and water in the presen of a small anount of phase
transfer catal yst or by using iron in refluxing protic solvents

cont ai ni ng acet The preparaion sithecompounds erﬂhmlndentlomymcanassedfbﬁFomm

th f; d |
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first two HRENP 6P Lon8AY B the Qi’ﬁxﬁdil%réup%avbﬂpﬁmmﬁkrs tofbe

ycr ochi é?P@}leEEqddedéfr ea‘aﬁfy@qﬂsm&&ﬁ e e 46 topdion, SSinble Jrofetie fomt by
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The same products of Formula 26 by treatment with an acid such as trifluoroactic acid while the
latter protecting group can be removed by catalytic hydrogenation. In those cases where
the R,' contains hydroxyl groups, the hydroxyl groups will first have to be protected
prior to anhydride or acid Clie«ide formation. Suitable protecting groups include, but
25  are not limited to, t—butyldimethylsﬂyl, tetrahym\nvmy] , or benzyl protecting groups.
The first two protecting groups can be removed from e < products of formula 26
by treatment with an acid such as acetic acid or hydrochloric aw.  1a0 e latter
protecting group can be removed by catalytic hydrogenation. In those cases -~.. e in
intermediate 25, X contains primary or secondary amino groups or hydroxyl greups it
30 may be necessary to protect these groups prior to the reaction of 21 with the anhydride
23 or acid chloride 22. The same protecting groups described above can be used and
they can be removed from the products 26 as previously described. In those cases
where in intermediate 19, Ry, R3, or R4 contain primary or secondary amino groups or
hydroxy! groups it may be necessary to protect these groups prior to the reaction of 19
35 and dimethylformamide dimethyl acetal (DMF-acetal). The same protecnng groups




am ne or al cohol protecting groups described above can be used and they can

be renoved fromthe products 18 -as previously described. 15
FLONSHEET wol9asd16 PCT/US98/15789 R4
15 - 17 -

The preparation of the conmpounds of this invention enconpassed by Formul a -
26 is described belowin Flowsheet 4 anéel n Rerr], Rerr], Rerr], _

Rlerr], n, and X are defi ned. descri bed above. According to the
reactions outlined in Flowsheet 4, the aniline 19 is heated with
- di met hyl f odesgribetk atiovee céry [be asetlaand Bieky- cancberymbveda fronm¢he pswtuetsn26 as

furnish co : Formula 20. The nitro group of 20 is reduced to
 he BRRSGU d¥scritha.

to

Ry FLOWSHEET 4
OsN CN
19
Rg NH,
Rs
l DMF-acetal
R4 R4
O2N N cyclohexene He N
P =
Re N N(CHg),  CHeOH. Pd/C Rg NZ “N(CHa),
R4 R4
20 . 21
| HZ,_{) . |
R2—<' or CORyo . _ k,' R4 .
= = Y
e T o N
THF, pyridine, (CzHs)aN, R3 N™ “"N(CHg),
or N-methyimorpholine - Rs
. ]
HaN-(CHg)rX Ry Hy~(CHanX
R L)
= 4
acetic acid o R m

5 Inaddition to the methods described above in Flowsheets 1-4, the methods described
' in the following patent applications can be used to prepare many of the 6-amino-
quinazolines (such as those of Formulas 6, 15, and 10 in the above ﬂowsheets) that
are needed to prepare the compounds of this invention:
WO-9633981, WO0-9633979, WO-9633978, WO-9616960, WO0-9609294, WO-

10. 9630347, W0-9615118, W0-9609294, EP-635507, EP-602851, and EP-520722

In order to prepare the compounds of this invention, certain amines are required
that are shown below in List A wherein Rg, p, and r are as defined above. These
amines are available commercially, are known in the chemical literature, or can be



correspondi ng am no conmpound 21 using a pall adi um cat al yst and a source of
hydr ogen whi ch can be hydrogen itself or cycl ohexene. Acylation of 21 with
ei ther an woognemed chloride of Formula 22 or a m xed anhydr PGE/USPS/FGENUI a

23 (which is prepared fromthe corresponding carboxylic acid) in an_
inert solvent such as tetrahydrofuran 10 (THF) in the presence of an
organi ¢ base such as pyridine or N-neth%#hnnrphollne gi ves the
conpounds of Fornmula 24. In these cases ere 22 or 23 have an

asyrmetric carbon atom they can be used as the racemate or as the
i ndi vi dual poﬁEdSy simpleeproaetuires that arenwelh ikmownaire thehast. clangsne ¢ases ﬂzem s
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groups. The fo
praducts of Formula 26 by treatnent with an acid such as trifluoroactic

acid while the | atter protecti ddstd oup can be renpved by catal ytic
hydrogenation. In those cases where the Rl err]' contains hydroxyl
groups, the hydroxyl groups wll first have to be protected prior to
anhydride or acid chloride formation. e protecting g ps i ncl ude,
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-18 - descri bed above can be used and they can be renoved fromthe

products 26 as previously described. [err]
5 In addMQ MM t he net hods descri bed above in Fl owsheet sPETASB/L3789
nmet hods descri bed in the foll ow ng patent applications can be used tq_.

prepare many of the 6-am no-
-20-

In order to prepare the compounds of this invention certain alcohols are required
that are shown below in List B wherein Rg, p, and r are as defined above. These
alcohols are available commercially, are known in the chemical literature, or can be

5  prepared by simple procedures that are well known in the art. In some cases, these
alcohols may have an asymmetric carbon atoms; they can be used as the racemate or
they can be resolved and used as the individual R or S entantiomers in which case the
compounds of this invention will be in the racemic or optically active forms,
respectively. Throughout this application in the Flowsheets shown below, these

10  alcohols will be represented by the generic structure of the formula:

R'OH
List B
Re
Re—OH  N—(C(Rg)2)g-OH  Re—O—(C(Rg)2}r—OH
Re
Rg—O—(C(Re)2)r Rs-gs—(c(ﬁs)z)r Re—O—(C(Rg)2)r
OH >-—0H >—OH
Rg—O—(C(Re)2)r Rs—gs—(C(Re)z)r Rs—g;-(C(Ra)z)r

Re |
OH RSO—OH D—OH
Q—OH Rsl\Q—'O-H- - OO—-OH
15

In order to prepare some of the compounds of this invention certain mixed
20  anhydrides of Fonnulas 31, 34, and 38 are required; these are prepared as outlined
below in Flowsheet 5-6 wherein Rg, Ryg, X, Z, n, and s are as defined above. J' is a



qui nazol i nes (such as those of Fornulas 6, 15, and 10 in the above

fl owsheet s are needed to prepare the conpounds of tdHH Sy d I on
VI}9633981x”b@@@%§§979 WO 9633978, WO 9616960, WD 9609294, ngﬁq%ﬁﬁgﬂb
9630347, WD 9615118, WO 9609294, EP-635507, EP-602851, and EP-520722 _
I'n order to prepare the conpounds of this invention, certain amnes are

required that are shown below in Lis21A wherein R6, p, and r are as
defi ned above. These am nes are available conmmercially, are known in
t he chem ca U :

“10- é?}g#%: ¥ Ext%}n Eﬁonﬁée, %?g‘é@% u?rels()df% {OF is a toil}'at?( I48401uene'.s%llrg'cmater)t or
sone cases mesylate (met!mpwéfsmm)/grmme The @Q@tlme@fr 27 with lap ramine of Listh4y i ls:an

b d t -
be used as E&ﬁn{@ﬁema  Beathd®n an dfé %Neﬁfs%&ﬁdasara&mnaggﬁéﬁg b€ N.N

i ndi vi dual whi ch case the corrp f this
i nventi on thylformamide, - 9 cW§iBE POLASSIUIR oPT (Cosivm \Garhanates in sacetone. The

respectigel Yem;ﬁﬁtﬁ%%ﬂuﬂurhﬁbﬁ of iy hé‘aﬁhg%lll degehi@ onl mw&mmy IFoIM, Redlgew,
t hese am nes S actio resent ed t he ener| ructure of the
f or mul a: Pﬁefma meﬁﬂﬁetFmW%Wr ‘P’ Ssisngreater thag 1, o
secondary afMredment of 28 with an alkyl lithium reagent followed Ly tquéndling | with an
- 20- atmosphere of dry carbon dioxide furnishes the carboxylic acids of formula 29. These
can be converted to mixed anhydrides of Formula 31 using a reagent such as
10  isobutylchloroformate in an inert solvent such as tetrahydrofuran in the presence of a
base such as N-methylmorpholine. These anhydrides can then be used to prepare the
compounds of this invention as described above in Flowsheets 1, 3 and 4. The
reaction of 27 with an alcohol of List B is accomplished using sodium hydride or other
non-nucleophic base such as potassium or cesium carbonate in an inert solvent such as
15 tetrahydrofuran, acetone, or N,N-dimethylformamide. In some cases, the alcohol of
List B can also be the solvent of the reaction. Treatment of 32 with an alkyl lithium
reagent followed by quenching with an atmosphere of dry carbon dioxide furnishes the
carboxylic acids of formula 33. These can be converted to mixed anhydrides Formula
34 using a reagent such as isobutylchloroformate in an inert solvent such as
20  tetrahydrofuran in the presence of a base such as N-methylmorpholine. These

anhydrides can then be used to prepare the compounds of this invention as described
above in Flowsheets 1, 3 and 4.




In order to prepare the conpounds of this invention certain al cohol s are

required that are shown below in List B wherein RG6, g’ﬁﬁ’ﬁ{(
defi ned abW@S90Msse al cohol s are avail abl e comerci aI Ly, YRR i n
the chemcal literature, or can be 5 prepared by sinple procedures that- .
are well known in the art. In sone cases, these al cohol s may have an
asymetric carbon atons; they can be uszll-as the racemate or t hey can
be resolved and used as the individual R or S entantionmers in which case
t he conpounds of this inventi ' kN the racemic or optically
active forns, respectively. TEEC%%‘E)'EF? ii s application in the
Fl owsheet s shown bel ow, these 10 al cohols will be represented by the
generic structure of the fornmula: (R)2NH
R OH J'_'(C(Rsk)s—:—H —st+—B> | er(n])zN-—-(c(ns)z)s =—H
27
O
H7O—4C[ 30
2. CO2 29 N-m,ethylmorpholine '
. — 7
(R)2N—(C(Rgp)s ™= \o
. ,C/
31 o’ OR7
~ ROH |
J=(C(Re)s—=—"H : = RO—(C(Rgl}s——H
) K2CO3, acetone 32
) NaH, THF R100—< 30
1. THF, n-Buli Cl
- > O—(C(Réz)s =——CO2H ———
THF,
2. COs .
33 N-methyimorpholine
R'O—(C(Rg2)s—== c”o

O;\O R1o

As outlined in Flowsheet 6 below wherein Rj, R3, R4, Rg, R10, X, Z, n, and s
are as defined above, alcohols 35 can be protected with a t-butyl dimethysilyl
protecting group by the reaction with the respective silyl chloride in methylene chloride

5 in the presence of triethylamine and 4-N,N-dimethylamino pyridine (DMAP). The
resulting protected alcohols, 36, are converted to the acetylenic Grignard reagents
which, in turn, are maintained under an atmosphere of dry carbon dioxide to give the
carboxylic acids 37. As described above these are converted to the mixed anhydrides
38 which on reaction with the 6-aminoquinazoline 39 (as described above in

34



In order to prepare sone of the conmpounds of this invention certain m xed
20  anhydg] f Formulas 31, 34, and 38 are require€ed; thepgraiesiygpared
ggiodseﬁwﬁ’ 6 ?T Sty

as outlin elow in Flowsheet 5-6 wherein Rerr], Rerr n,
and s are as defined above. J' is a . —_
-21 - hal ogen atom chlorine, brom ne, or iodine, or is a toslyate
(p-toluenesul fonate) or mesyl at e ¢@8t-hanesul fonate) group. The
reaction of 27 with an-amne of List Ais acconpl i shed by heating in
an inert s r it ,de, or
usi ng pot a??%ﬁ%#%e?yg’gﬁdmkgg?'ggﬁg{ gﬁﬁﬁcgtgﬁlgﬁé&ufﬂge%mg k@r‘%ﬁ%ﬁ%% aﬂd

dur ati on ofistremoyrsbby trgating with agidin admoti¢,solvent anixture jo givethe compeunds of

reaction ti@g&ﬁ%@ﬂ@&%‘pﬁpﬁﬂgal'my be required when s is greater

than 1. nt~ of 28 wath an alkyl lithiumreagent foll owed by
guenching with an at nosphere of dry carbon di oxi de furnishes the
carboxylic acids of formula 29. FALGWSHEET 6 can be converted to m xed
anhydrides of Formula 31 using a reagent such as 10 i sobutyl chl oroformate
in an inert solvent such as tetrahydrofuran in the presence of a base
such as N net hyl nor phol i ne. These anhydrides can then be used to prepare

t he conpounds of this invemidi@mMsps-glescribed above in Flowsheets 1, 3
and 4. The H%(@Mﬂm—bﬁrﬁm oHBUSKEHR SO B-([CRAcTREF Ehed
usi ng sodi um hydri or ot her CHzCla{GeHslaic|l eophi c base s4gh as potassium or
cesium carbonate inan inert sBM@@nt_ such as 15 tetrahydrofurap, acetone,
or NN-di nethylformam de. In sone cases, the al cohol of i B can al so
be the sol vent THF, mégBeact i on. Treatment of 32 wifh a.ﬁH%tlﬁé? Nehi um

reagent foll m@%ﬁ@ﬁ@r@m@(ﬁ@bﬁwwm de

furni shes thé €92 “carboxylic acids of formula 33. etyimasehaliog,yver t ed
to m xed anhydri des Fornul a 34 #&ing a reagent such as
i sobutyl chl oroformate in an inert solvent such as 20 getpa GdaeXur an in
the presence of a base such as N-methylgorpholine., Thgse anhydri des
can then be Mi(cua)@%@(magw%ds of, thi YER{tORNas descri bed
above in Flowsheets 1, 3 and 4. P P <)
R N
B O”c\mm s
Ra
R, z—CHanX
THF, pyridine . H
+BuSi(CHg)z—O—(C(Re))s—==—0" N
OR N)
40 3
Ra
R (CH2)n X
1
acetic acid/THF/water H
3101 HO—(C(Re))s—=—6" N
- 0]
RPN
Re
41

Compounds of this invention are also prepared as shown below in Flowsheet 7
wherein Ry, Rs, Rs, Rg, R10, X, Z, n, and s are as defined above. J' is a halogen atom
chlorine, bromine, or iodine, or is a toslyate or mesylate group. Treatment of 42 with
an alky] lithium reagent at low temperature followed by quenching with an atmosphere

10  of dry carbon dioxide furnishes the carboxylic acids of formula 43. These can be
converted to mixed anhydrides of Formula 44 using a reagent such as
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FLOANSHEET 5 [err]
WO 99/09016 PCT/US98/15789
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isobutylchlprofonnaté in an inert solvent such as tetrahydrofuran in the presence of a
base such as N-methylmorpholine. These anhydrides can then be used to prepare the
compounds of this invention as by the reaction with the 6-amino-quinazolines 45
described above in Flowsheets 1, 3 and 4 . The reaction of 46 with an alcohol of List
B is accomplished using sodium hydride or other non-nucleophic base in an inert
solvent such as tetrahydrofuran or N,N-dimethylformamide to give the compounds of
this invention represented by 47. In some cases, the alcohol of List B can also be the
solvent of the reaction. The reaction of 46 with an amine of List A gives the
compounds of this invention represented by 48 is accomplished by heating in an inert
solvent such as tetrahydrofuran or N,N—dimethylformamide, or using potassium or
cesium carbonate in acetone. The temperature and duration of the heating will depend
on the reactivity of 46; longer reaction times and higher temperatures may be required
when s is greater than 1.



As outlined in Fl owsheet 6 bel ow wherein Rerr], Rerr], Rerr], Rerr],

Rlerr], X wéosfisognd S are as defined above, al cohols 35p&piIsés15789
protected w t% a t-butyl dinethysilyl protecting group by the reaction
with the respective silyl chloride in nethylene chloride 5 in the -

presence of triethylam ne and 4-N, N-di net hyl am no pyrdi ne (DVAP). The
resul ting protected al cohols, 36, are téhverted to the acetylenic Gignard

reagents which, in turn, are maintai ned under an atnosphere of dry
carbon di oxide to give the car baupWwsaeer? ds 37. As descri bed above
these are converted to the m xed anhydri des 38 which on reaction with

t he 6-am noqui nazoline 39 (as described above in

-23 - Flowsheets 1, 3 and 4) Afye hizufihe final step of gt he sequence,
the silyl protecti pg—@(RY)Ps—=—+18 %%é—by—k(mg)agﬂ-{(ﬁ acid in a protic
sol vent mixture to give thg conpoud®zof t hi Seqi Nvent i oBHr epresent ed by
Fornmul a 41. FLONSHEET 6 [err]

[o) : R 3 -~ (CHZ)n'x
R .
100 ch J—(CRek)—== Ci’o + N
T 0 ¢
N-methyimorpholine 4 o oRie Re R
.- 4

R, 7-(CHX

THF, pyridine - B
—_— J=—{C(Rg)2)s—= ﬁ' SN 46
g 1 L)
R3
Ry
R O.H K2CO03, acetone (R)2NH
or
NaH, THF

R, 7~ (CHwX R, z-CHIX

. H
NN (R)N—(C(Re)h—=—"
N) o P
- | ’R N

R4 Ra

R'O—(C(Rgla)s—=—=

I
q

N

47 48
Other carboxylic acid chlorides and anhydrides needed to prepare some of the

compounds of this invention are prepared as shown below in Flowsheet 8 wherein Rg,

Rs, R10, X, Z, J', n, and s are as defined above. Q' is an alkyl group of 1-6 carbon

5 atoms. The esters 49, 53, or 57 can be hydrolyzed with a base such as barium
hydroxide to give the respective carboxylic acid 50, 54, or 58. These acid can be
converted to the respective carboxylic acid chlorides 51 or 56 by using oxalyl chloride

and catalytic N,N-dimethylformamide in an inert solvent or respective mixed
anhydrides 55 or 59 by using isobutyl chloroformate and an organic base such as N-

10  methylmorpholine. The leaving group in compounds represented by Formula 52 can be
displacgd by the amines of List A or the alcohols of List B by using procedures
previously described to give the intermediates 57 and 53, respectively. These
carboxylic acid chlorides 51 and 56 and these anhydrides 55 and 59 can be used to

prepare some of the compounds of this invention by using the methods outlined herein
15 above in Flowsheets 1, 3 and 4.



Conmpounds of this invention are also prepared as shown bel ow in Fl owsheet 7
wher ei n R[g{/é;w%ﬁéerr], Rlerr], Rerr], Rerr], X Z n, andpgraisos/ise
e.

defined ab
is a toslyate or

I s a hal ogen atom

mesyl ate group. Treatnment of 42 with

chlorine, brom ne, or

an al kyl

i odi ne, or

l'it hi-um

reagent at |ow tenperature followed by quenching with an atnosphere 10 of
dry carbon di oxi de furnishes the carbox6i-c acids of formula 43. These can

be converted to m xed anhydrides of Fornmula 44 using a reagent such as
FLOWSHEET 8 i
Rs COQ Ba(OH), Rs O, H
J—(C(Re)2)s Rs ethanol, H0  J—(C(Rg)2)s Rs
49 50
(Cocl) Rs COCI
CHoClo DMF (cat) - J—(C(Re)2)! R
51
R £0,Q R'OH Rs COQ
s—(C(Re)2)! Rs K2C03, acetone O (C(Rel2)s  Rs
o 53
52 ~ NaH,THF
' . R 2 ThF,
Ba(OH), R COzH 10 ci N-methyimorpholine
sthanol, Hz0 RO—{(ClRel2)s - Rs or (COCl)z, CHzCly, DMF (cat)
54
ORqo
Rg Q\c:’ A % s cocl
RO—(C(Rglz):  Rs o R'O—(C(Re)l2){ R
55 56
Rs con (R‘)zN"l R5 COzQ
J—(C(Re)2): Rs (R12N—(C(Rg)z)s Rs
52 57 .
o}
Ba(OH), R OzH 370_400
— e
ethanol, H,0 (R72N—(C(Rg)2)s Rs THF,
. N-methylimorpholine
58
OR>

\Y

e Y%

(R12N—(C(Re)2)s Rs
59

By using the methods identical to those outlined above in Flowsheet 8, it is
possible to prepare the analogous carboxylic acid chlorides and anhydrides given below
in List C wherein Rg, Rs, p, and s are as previously defined. G is the radical:



- 24- i sobutyl chl oroformate in an inert solvent such as
tetrahydrogﬂsgg j¢ the presence of a base such as N net pgirngsogisrsh ne.
These anhydrides can then be used to prepare the conmpounds of this

i nvention as by the reaction with the 6-am no-qui nazolines 45 -
descri bed above in Flowsheets 1, 3 and 4. The reaction of 46 wth an

al cohol of List 5 Bis acconpllshed u$’ng sodi um hydri de or other

" non-nucl eophic base in an inert solvent such as tetrahydrofuran or
N, N-di met hyl formam de to give t ecorrp 10 this invention
represented by 47. In sone cases ‘k@f List B can also be the
sol vent of the reaction. The realtlon 00 46 h an am ne of List A gives

t he 0 of,.this invention represented by 48 is acconplished by
heating in agﬁ‘gff’e'f‘ raf’(‘.f’ai]sol vent such as tetrahydrofuran or

N, N-di mgt hyl'f or mami de,—q§(RYsi N9 Sigkm Qly cesi um carbonate in
acetongs The tenperature gﬂg durgflégtﬁ of the heating w |l depend on

ool pagt ! Vihihefl ~SR(YP RIREEE B B0 phliR o0 A AT SARERLA'B6M BB P

required reater t
-25 - alcohols of LlStB and J' is a leaving group aspjefinefipraviqusly By making use of

these carboxylic acid chlorides and anhydrides, by following the methods summarized
10  above in Flowsheets 1, 3, and 4, and by pursuing the details described in the examples
given below, many of the compounds of this invention can be prepared.

LISTC

A{C(Re)d A{CRe)ds, Rs Rs Ps
) s)=f 5)———%_{5 )""'{__{c(ﬂs)z)sﬁ
Rs Rs - Rg )= Rs
Rs
st {3 ' Rs 5
o - 5
Hs (CResA A«:(nﬁ)z)ég)_{;(a MC;;S—{
S

Rs (Re)2)sA Rs

R V=( Rs A{cms)e)}_g-—{
Hs A'(C(Rs)e)s
A{C(Re)? . Ry G
J=\_Je R>=S——<(G(RMSA
/ _
Fs Rs Fs Ws (CRIsA
" Rs —
A{C(Rg)D: Rs (C(Re)2)sA

Rs Rs Rs (C(Re2sA A{C(Rg)2s,
= G — G W
A{C(Rs)2s = Rs )=
Rs Rs

Rs Rs (C(Ra)2)p
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needed to p

O her carboxylic acid chlorides and anhydri des

f,‘%{ me of the conpounds of this inventi ar ed
as shown below’i'n ﬁ)owsheet 8 wherein R6, Rl err] R[err]opgf’bg”?lﬁ&

and s are as defined above. Q is an alkyl group of 1-6 carbon 5 atorrs._
The esters 49, 53, or 57 can be hydrolyzed with a base such as barium
hydroxi de to give the respective carboxyl28 acid 50, 54, or 58. These acid

can be

converted to the respective carboxylic acid chlorides 51 or 56
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usi ng proced
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Fl owsheets 10r gesgm; cgrbonate in an inert solvent such as tetrahydrofuran, acetone, or N,N-

10

15

dimethylformamide to give the compounds of this invention represented by 63. In
some cases, the alcohol of List B can also be the solvent of the reaction. The reaction of
62 with an amine of List A to give the compounds of this invention fepresented by 64
is accomplished by heating in an inert solvent such as tetrahydrofuran or N,N-
dimethylformamide. The temperature and duration of the heating will depend on the
reactivity of 62; longer reaction times and higher temperatures may be required when s
is greater than 1. In addition, by using this method, the carboxylic acid chlorides and

mixed anhydrides listed in List C can be used to prepare the analogous compounds of
this invention.

FLOWSHEET 9
Ry (CH2)n-X
R C
= + N,N-diisopropylethylamine
r—cRen! ks @
"Ry THF
60 Rs 61
J ° "'.
—{C(R
—(C(Rs)2) 2
Rg ©O
R
K2CO03, acetone
ROH | o .
NaH, THF _ (R)2NH
Rs R1 /(CHz)n'X

R, z-(CHzhX

R'O—(C(Rs)z)s\(‘YH L,
O N) (R')zN_(C(Rs)z)sW L,
R3
L N)
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Some of the compounds of this invention can be prej)ared as outline below in
Flowsheet 10 wherein Ry, R3, R4, R, R10, X, Z, J', n, and r are as defined above.

The acetylenic alcohols 65 can be coupled to the halides, mesylates, or tosylates 66

- using a base such as sodium hydride in an inert solvent such as tetrahydrofuran. The

resulting acetylene, 67, is then treated with an alkyl lithium reagent at low temperature.
Maintaining the reaction under an atmosphere of carbon dioxide then gives the
carboxylic acids 68. These, in turn, are reacted with the 6-amino-quinazolines, 69, via
the mixed anhydrides to give the compounds of this invention represented by Formula
70. Alternatively, the intermediates 67 can be prepared starting with an alcohol 71 by
first treating it with a base such as sodium hydride in an inert solvent such as
tetrahydrofuran and then adding an acetylene 72 that has an appropriate leaving group.
In a similar manner, the amino alcohols represented by the formula:
(Rg)2N—(C(Rg)2); —OH by reacting with 72, and applying the chemistry of
Flowsheet 10, can be converted to the compounds of this invention represented by the
formula:

R1 z/ (CHg)n-X

H
. — . N
(Re)2N—(C(Re)2)r ~O—(C(Re)2y—— G SN
o] J
R3 N

R4



N- net hyl nor phol i ne 58 By
using the r@bt}gﬂ%lkdenti cal to those outlined above in Flows $bg/1ktgel S
possi bl e to prépare the anal ogous carboxylic acid chlorides and anhydri des
given belowin List Cwherein Rerr], Rerr], p,, and s are as previously-
defined. Gis the radical: -27 -
[err] and Ais the radical: 5 -30- [err] wherein-N(R)[err]
is derived fromthe amnes of List AL -OR are derived fromthe al cohol s
of List B, and J' is a |eaving groupFroWSHEETd1previ ously. By naki ng use
of t hese carboxylic acid chlorides and anhydrides, by follow ng the '
nmet hods summari zed 10 above in Flowsheets 1, 3, and 4, and by pursuing the

details described int exigﬁigé O VN bel owﬂ.FFh'lEyNéH t he conpounds of
J e . =5 —
this invention can be pa ) 2. RgO (C(Re)a)rL—L§‘T Clerr]

65 66
- 1. THF, n-Buli
ReO—(C(Rg)2)r—O—(C(Re)2)—=—=—H >
: 67 2. COz
Rso"“(C(Rs)z)r—O_(C(Rs)z)r_E_——{ .y

' O
1. R100—<C!

N-methyl morpholine

2. HoN
BOGK
P _
R3 N
Ra
THF, pyridine, or

N-methylmorpholine Y

ReO—(C(Re)2)r—O—(C(Re)alr—— —

70
1. THF, NaH
ReO—(C(Rg)2)—OH -
2. J——(C(Rg)—==—H
71 72

ReO—(C(Rg)2)y—O0—(C(Rg)2)y——=—=H
67



-28 - Compounds of this invention represented by Formnul as

62- 63 can ed as shown in Fl owsheet 9 wherein R| r],
Rlerr], O]I%E%érr] ‘Rerr], X Z J, n and s are as PQﬁr/djﬁglsneﬁﬁ
above. The reaction of the carboxylic acid chlorides 60 and the 6- -
am noqui nazol ines 61 using an organic base in an inert solvent gives the
conpounds of 5 this invention represenBtd by Fornula 62. The reaction of
62 with an al cohol of List B S acconpl i shed using sodi um hydri de or

Chert solvent 535@*’35 pfacia"ly 8 BGARGH & ne"““"“% IRE 76 B8P a8 an
di met hyl f or rfepaed asshy ba"?é’ ﬁ ajo“ ’I%ﬁ' Reppnd pfefiped,,

63. In %qgmegmﬁégqqn(wW%s%ctgﬂ%ﬁhe u},l-so be the sol vent of
the reaction. The reaction of 10 62 with an amné of List Ato give the
conmpounds of .thi's invention/reRr esenteg—by 6 4 |sn cconpl i shed by

heating in an inert sol veHN suda® as HNtrahudmfur H\
di met hyl fsor marmi de. The tenpsrafure and\duration 0 th eating will depend

N A A ey R
met hod, the cmrxbmtwhﬂpmﬁmﬂxethreﬂmﬁmgseﬁhmblls gwe“rtheecbmds ioflahis| ihedntidni n
List C can br%pyessgn e& gy &fogggfa%& hFnaaatm""I 75 With %E"? :gs?cg}x{n] ali(&xﬁe In an

i nventi on.
inert solvent or a solvent from which the alkoxide is derived gives the compounds of

10 this invention of Formula 77.

FLOWSHEET 11

. R'] Z/(CHg)n-X
N Bt HaN NN CaHsOH
| + ) —
o okt Rg N
R
73 4 74
N SN
o P
Eto A3 ! N
4 75
(R")2NH | C2HsOH ReONa | RgOH or THF
_ o R Z/(CHg)n-X R, Z,(c:Hz),,-x
_ N SN \N
Y J
(R")2N RS N Rso 3
Rs

76 77
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Sonme of th ds of this invention can be prepared as o win
6 SBAY BELURSu RO

Fl owsheet erein Rlerr], Rerr], Rerr], Rerr], Rerr]o,

and r are as defined above. The acetylenlc alcohols 65 can be coupled
to the halides, nmesylates, or tosylates 66 usi ng a base such as sodi um
hydride in an inert solvent such as tettr3hydrofuran. The 5 resul ting
acetylene, 67, is then treated with an al kyl lithiumreagent at |ow
tenperat ure. &(ﬁ%&ﬁrﬂb@f'ﬂﬁs%ﬁ&? esendéadgfpamﬁa 835 ERELE 396 pafd ON

di oxi de thenh ves é} car. box gs‘ 1%‘;'19 tur are
reacted wit ﬁ Avshes &&znm 4 R5’ é’d ad f B #es to

give the cormﬁnaﬁsbawfe Thé Sedciore 6f ﬂﬁmmpw&ﬁmyﬂc wdfas Ntk the rea ﬁgxﬁs 79

Al ternati vel helnte di at es can b dst r
al cohol 71 tg (fqni;%o[ “5 \AF?W“‘@ %r ?&?ﬂ}\ﬁ?ﬁ}’&ﬂ#&‘é‘ in
an i nert Ssolfvamnthesmercaptan RsSH usmgrthn;mtmpmmd a&m‘lcth}ehnntwdm@ Ahdipyetlyl ene

72 that has ag)ARDMIRED @&@a@ﬁ@@:ﬂﬁ@ﬁ Bitlve 81 follbWed by 'BhdélsaBH With e B°

am no al cohol's represen

(R[err])[errqmmmmaé@hqeﬁ[83rgﬂ\]e)tpersmppmdspftluauwcmg>nmth 72, and appl yi ng

the chem stry of Fl owsheet 10, can be converted to.the conpounds of

thls i nvention represented by the 15 rr] - 30
FLOWSHEET 10 F'-‘m’gHégT hg

HaC—§—S
3 82 Rs
el
or
—_ 2-,2-dipyridyl disulfide , R 5SH
PS—(CRa)—COOH o ThF T RiS—8—(C(RI—COOH
78 80
| _' R, 7-{CHaX
R
100‘2CI Q HN N
~ ReS~8—(C(Rela—C-0—COyg + J
THF, Rg3 N
N-methylmorpholine 81 Ra’
a8
R, 7-CHARX
THF, pyridine Y
- RS-S—(CRII—§ )
O
Rj N/
Ra
83
10 Compounds of this invention represented by Formulas 86-88 can be prepared

as shown in Flowsheet 13 wherein Ry, R3, R4, Rs, I', X, Z, and n are as defined
above. Q' is alkyl of 1-6 hydrogen atoms, alkoxy of 1-6 hydrogen atoms, hydroxy, or
hydrogen. Akylation of 84 with the 6-amino-quinazolines 85 can be accomplished by
heating in an inert solvent such as N,N-dimethylformamide using a base such as
15  potassium carbonate to give the compounds of this invention represented by the
Formula 86. When Q' is alkoxy, the ester group can be hydrolyzed to an acid using a



[err] 0 1. THF, NaH
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base such as sodium hydroxide in methanol. In a similar manner, by using

intermediates 89 and 90, the compounds of this invention represented by Formulas 87
and 88 can be prepared, respectively.

FLOWSHEET 13

R4 Z/I(CHz)n’x

Rs '
HoN |
Q' 2 SN KoCOs
D J* + /) —_—
84 ™

QI
86
Rs y R 7-(CHz2)n-X Q0O Y Ry 7~ (CHa)n-X
. R
Q- Y0 Rj NZ 5  Rg N/)
R4 Rs |
87 . 88
-“Fls , | Q' _O
R J'
NZ ' Rs._ .~ J'
Q' o Rs



-31 - The conpounds of this invention represented by Fornula 76
and 77 are grepar ed as shown below in Fl owsheet 11 wherei ﬁﬂlﬁrw 289
Rlerr], R SVPP0ME6 and n defi ned above and the anines HN? 21782 e

selected fromthe group: [err] 5 Refluxing 73 and 74 in an a sol vent — .
such as ethanol gi'ves the internediate 75 which can react with an am ne
in refluxing ethanol to give the conpowsls- of this invention represented

by Forrmula 76. Treating 75 with an excess of a sodi um al koxi de in an

inert solvent or a solvent fromwhich the al koxide is derived gives the
conpounds of 10 this invention of Formula 77.

FLOWMSHEET 11 [ erGdmpounds of this invention represented by Formula 93 can be prepared as 32-

Conmpounds of I S | | I I SRRV e aS
shown in Fl os\t/\lréﬂielgltl e‘r)g?n %i er;qa q%’tel%r’ﬁy’w’e%’r%%[%ﬁd Rlerr], ©

f,

] .
Rlerr], X, Zhereaction of reagent83 with thefoamineruinagolines 3% is acsemplishedrusingean
mecapt o gar RQXYdsi 6f af! Sigari8 Bisk Nsuchad GAGBMEMIne 9nd an inert solvent such as

tetrahydrofuran to give compounds of this invention represented by Formula 93 .

FLOWSHEET 14

Rs :
so.01 NS SN EtN
R + J —
Rs R N THF
Rq
91 92
_ ~(CH2)n-X
Rs H Ri Z
2
Rs Ry N/)
Rs
93
10 There are certain functional group manipulations that are useful to prepare the

compounds of this invention that can be applied to various intermediate quinazolines as
well as to the final compounds of this invention. These manipulations refer to.the
substituents R1, R3, or R4 that are located on the quinazolines shown in the above

Flowsheets. Some of these functional group manipulations are described below:

15 ‘Where one or more of R}, R3, or R4 is a nitro group, it can be converted to the
corresponding amino group by reduction using a reducing agent such as iron in acetic
acid or by catalytic hydrogenation. Where one or more of R1, R3, or R4 is an amino
group, it can be converted to the corresponding dialkyamino group of 2 to 12 carbon
atoms by alkylation with at least two equivalents of an alkyl halide of 1 to 6 carbon

20  atoms by heating in an inert solvent or by reductive alkylation using an aldehyde of 1 to

6 carbon atoms and a reducing agent such as sodium cyanoborohydride. Where one or
more of R], R3, or R4 is a methoxy group, it can be converted to the corresponding



gi ve the conmpounds represented by Fornmula 80. Alternatively, 80 can be

prepared 5 fromthe nmercaptan R err] SH using the-nercapto '

triethyl am WO R8> _gi pyri dyl disul fide. M xed anhydf%‘g"%%(%ﬁ on
to give 81 foll owed by condensation with the 6- am no- qui nazol i nes 82
give the conpounds of this invention. '

FLONSHEET 12 [err] -35- 10 Conmpounds of
this invention represented by Fornul as 86-88 can be prepared as shown

25 def i nea ByeroRigap by Toiionivith € mechilaihe el a Tl b bron ipppigf i *°
hydr ogen at dnert sbiyent@x by heating with pyrittinigerchlcxide with onwitho@sohient: Where one
6-am no- qui NgZRLeHER BRI BIRYSs af aRAY grobipJitRin be converted to the corresponding
a]kylsﬁlfonamido, alkenylsulfonamido, or alkynylsulfonamido group of 2 to 6 carbon
5 atoms by the reaction with an alkylsulfonyl chloride, alkenylsulfonyl chloride, or
alkynylsulfonyl chloride, respectively, in an inert solvent using a basic catalyst such as
triethylamine or pyridine. Where one or more of R1, R3, or R4 is an amino group, it
can be converted to the corresponding alkyamino group of 1 to 6 carbon atoms by
alkylation with one equivalent of an alkyl halide of 1 to 6 carbon atoms by heating in an
10  inert solvent or by reductive alkylation using an aldehyde of 1 to 6 carbon atoms and a
reducing agent such as sodium cyanoborohydride in a protic solvent such as water or
alcohol, or mixtures thereof. Where one or more of R1, R3, or R4 is hydroxy, it can be
converted to the corresponding alkanoyloxy, group of 1-6 carbon atoms by reaction
with an appropriate carboxylic acid chloride, anhydride, or mixed anhydride in a inert
15 solvent using pyridine or a trialkylamine as a catalyst. Where one or more of R}, R3,
or R4 is hydroxy, it can be converted to the corresponding alkenoyloxy group of 1-6
carbon atoms by reaction with an appropriate carboxylic acid chloride, anhydride, or
mixed anhydride in an inert solvent using pyridine or a trialkylamine as a catalyst.
Where one or more of Ri, R3, or R4 is hydroxy, it can be converted to the
20 corresponding alkynoyloxy group of 1-6 carbon atoms by reaction with an appropriate
carboxylic acid chloride, anhydride, or mixed anhydride in a inert solvent using
pyridine or a trialkylamine as a catalyst. Where one or more of R], R3, or Ry is
carboxy or a carboalkoxy group of 2-7 carbon atoms, it can be converted to the
corresponding hydroxymethyl group by reduction with an appropriate reducing agent
25  such as borane, lithium borohydride, or lithium aluminum hydride in a inert solvent; the
hydroxymethyl group, in turn, can be converted to the corresponding halomethyl group
by reaction in an inert solvent with a halogenating reagent such as phosphorous
tribromide to give a bromomethyl group, or phosphorous pentachloride to give a
chloromethyl group. The hydroxymethyl group can be acylated with an appropriate acid
30 chloride, anhydride, or mixed anhydride in an inert solvent using pyridine or a
trialkylamine as a catalyst to ‘give the compounds of this invention with the
corresponding alkanoyloxymethyl group of 2-7 carbon atoms, alkenoyloxymethyl
group of 2-7 carbon atoms, or alkynoyloxymethyl group of 2-7 carbon atoms. Where
one or more of R1, R3, or R4 is a halomethyl group, it can be converted to an

35  alkoxymethyl group of 2-7 carbon atoms by displacing the halogen atom with a sodium
alkoxide in an inert solvent. Where one or more of R}, R3, or R4 is a halomethyl '



heating in an inert solvent such as N, N-di net hyl formam de using a base such
as 15 pot assi um carbonate to give the conpounds of this invention

r epr esent edV@§9/p3046 Formula 86. Wien Q is al koxy, the eBFHUSS¥IRIA® can
be hydrolyzed to an acid using a : - 33
- base such as sodi um hydroxide in nmethanol. In a simlar manner, by

usi ng i nternedi ates 89 and 90, the camgunds of this invention

represented by Fornulas 87 and 88 can be prepared, respectively.
FLOWSHEET 13 '

' ; . -34 -
Conpounds oﬁr‘{"ﬁ’; it]cpuh berenvsried g mouninomgthyl sroyprliralkgaminomethyl gronp of 207 5
shown i 3 ]Ic:I cu&bnﬂoﬂﬂowﬁdﬂ?iﬂkﬁmﬁiopem group, oRBetdr ¢arbéy etomjs, b displacingd n
i e .aThe r . -
6 ot no- qut S 08N Caery wind] AEelGHE d By, (EAIEHaat althdc] rbopBerively. inan

base such agdnertsadvemyl ami ne and an inert solvent such as t et rahydr of ur an

to give sonpoundyy,dqititnSro' Y FREthGHS deSBHibeaCErEifl ABovECHEN £ nifiber of patent
FLOANSHEET 14

applications that describe methods that are useful for the preparation of the compounds
of this invention. The chemical procedures described in the application W0-9633981
can be used to prepare the quinazoline intermediates used in this invention wherein R1,
R3, or R4 are alkoxyalkylamino groups. The chemical procedures described in the

10  application WO-9633980 can be used to prepare the quinazoline intermediates used in
this invention wherein R}, R3, or R4 are aminoalkylalkoxy groups. The chemical

procedures described in the application WO-9633979 can be used to prepare the
quinazoline intermediates used in this invention wherein R3], R3, or R4 are
alkoxyalkylamino groups. The chemical procedures described in the application WO-
15 9633978 can be used to prepare the quinazoline intermediates used in this invention
wherein R], R3, or R4 are aminoalkylamino groups. The chemical procedures
described in the application W0-9633977 can be used to prepare the quinazoline
intermediates used in this invention wherein Rj, R3, or R4 are aminoalkylalkoxy
groups. Athough the above patent applications describe compounds where the indicated

20 funtional group have been introduced onto the 6-position of the quinazoline, the same
chemistry can be used to introduce the same groups unto positions occupied by the R1,

R3, and R4 substituents of the compounds of this invention
Representative compounds of this invention were evaluated in several standard
pharmacological test procedures that showed that the compounds of this invention
25 possess significant activity as inhibitors of protein tyrosine kinases, and are
antiproliferative agents. Based on the activity shown in the standard pharmacological
test procedures, the compounds of this invention are therefore useful as antineoplastic
agents. The test procedures used and results obtained are shown below.

30
Inhibition of Epidermal Growth Factor Receptor Kinase (EGF-R )

Test compounds were evaluated for their ability to inhibit the phosphorylation

of the tyrosine residue of a peptide substrate catalyzed by the enzyme epidermal growth

35  factor receptor kinase. The peptide substrate (RR-SRC) has the sequence arg-arg-len-
ile-glu-asp-ala-glu-tyr-ala-ala-arg-gly. The enzyme was obtained as a membrane



[err] ' 10 There are certain functional group
mani pul ations that are useful to prepare the ©conpounds {:

i nventi on NP he applied to various internediate qui nazg Fnes§léss789
well as to the final conpounds of this invention. These mani pul ati ons refer

to the substituents Rerr], Rerr], or Rerr] that are |located on the
gui nazol i nes shown in the above Fl-@¥wsheets. Sone of these functional
group mani pul ati ons are descri bed bel ow. 15 Wher e one or nor e of

erry, err rL a_ ni 0 V: ed
?E)r r e]SpOEEiI M%%f‘éﬁﬁ% (}3‘9‘6 t’fR%on ; Cﬂ%ﬁ%&%ﬁlﬁgﬂggg\ )- é:gﬁ? ron
in acetic were growh iwTH}5 flasksl tpt80% ropuﬂugmmt iToe cellé avere mhe& tvmzemch
Rlerr], Rer r o]
the. o r oo p SRATHE HUERISd selife 0P8 S Aflow Ca2 ) $Hks blené Rt G173 Ul i
al kyl ati on \BDtmLEBSI \Eahtl Q mM 3319 diaminstetraacatic Acid (EDTA); at goom tgmpg‘aglre
carbon 2§ fﬁygﬁhﬁ%eé ﬁ%oog%t o ﬁﬁnﬁnnse TheSQdIN Sdre 961ubﬂizé&ﬁppw1%rés Xyb&tion

PRERICE <7 Mg S0 A i e g
Rlerr] is a(AEPES)YpH 6,10 hMCNaCh M EDTUAS di i pmymthﬁsmm@nmonde
. (PMSF), 10 mg/mL aprotinin, 10 mg/mL leupeptin, 0.1 mM sodium orthovanadate} in
a Dounce homogenizer with 10 strokes on ice. The lysate was centrifuged at 600g for
10 10 minutes first to clear cell debris and the supernatant further centrifuged at 100,000 g
for 30 min at 4°C. The membrane pellet was suspended in 1.5 mL HNG buffer (50
mM HEPES, pH 7.6, 125 mM NaCl, 10% glycerol). The membrane extract was
divided into aliquots, immediately frozen in liquid nitrogen and stored at -70°C.
Test compounds were made into 10 mg/mL stock solutions in 100%
15  dimethylsulfoxide (DMSO). . Prior to experiment, stock solutions were diluted to 500
uM with 100% DMSO and then serially diluted to the desired concentration with
HEPES buffer (30 mM HEPES pH 7.4).
An aliquot of the A431 membrane extract (10 mg/ml) was diluted in 30 mM
HEPES (pH 7.4) to give a protein concentration of 50 ug/mL. To 4 pl of enzyme
20  preparation, EGF (1pl at 12 pg/ml ) was added and incubated for 10 min on ice
followed by 4 pl of the test compound or buffer; this mix was incubated on ice for 30
min. To this was added the 33P-ATP (10 mCi/mL) diluted 1:10 in assay buffer along
with the substrate peptide at a concentration of 0.5 mM (control reactions get no test
compound) and the reaction was allowed to proceed for 30 min at 30°C. The reaction
25  was stopped with 10% TCA and left on ice for at least 10 min-after which tubes were
microcentrifuged at full speed for 15 min. Twenty microliter portions of the
supernatants were spotted on P81 phosphocellulose discs and washed twice in 1%
acetic acid then water for 5 min each followed by scintillation counting. The inhibition
data for representative compounds of the invention are shown below in TABLE 1.
30 The ICs is the concentration of test compound needed to reduce the total amount of
phosphorylated substrate by 50%. The % inhibition of the test compound was
determined for at least three different concentrations and the ICsq value was evaluated

from the dose response curve. The % inhibition was evaluated with the following
formula:

35
% inhibition = 100 - [CPM(drug)/CPM(control)] x 100
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anhydri de i rfoBAuGtebr ¢t * sol vent using pyridine or a trialkylanmne as a
catal yst. Where one or nore of Rlerr], Rerr], or R4 is hydroxy, it

can bebconvert_ed to_tﬂe 20 Tmp@anhmbahiem%p&mqm gr 098 OLI 1- _6dcar bon
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anhydri de, or m xed anﬁ@aﬁ%ﬁ@o?ﬁplgemlqmw%é:mr(i{%uwgrﬁ%nase pyridine or a

trial kylldr ne as a catal yst. Were one or nore of Rlerr], err], or Rerr]
is carboxy or a carboal koxy group of 2-7 EG$Bon at oniNumbergfi be

converted to the 0 pondi ng hydr oxynet %M)group ion with
an appropriate reducE¥xRlgéft 25 such as bor aR&012Ht hi um bordhydri de, or
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catal yst to give thegganpegnds of this inventioggesth the 1

correspondi ng al kanoiél 0X rrg hyl group of 2-7 CMSP at ons,

al kenoy! oxymet hyl xamé; p of 2-7 carbon at M0 al kynoyBoxynet hyl
group of 2-7 carbon atons. Were one or nore of Rlerr], Rerr], or

Rlerr] is a hal onet b i G S B pilidma T Rebsht ;_)%@QSCS%qlﬁkgoxynet hyl
—al ONb Tc Tat oger sodi um
e

group of 2-7 carbon ata

20 Representative test compounds were evaluated for their ability to inhibit the
phosphorylation of the tyrosine residue of a peptide substrate catalyzed by the enzyme

._ ¢pic_lennal growth factor receptor kinase. The péptide substrate (RR-SRC) has the

. sequence arg-arg-leu-ile-glu-asp-ala-glu-tyr-ala-ala-arg-gly. The enzyme used in this
assay is the His-tagged cytoplasmic domain of EGFR. A recombinant baculovirus

25  (VHCEGFRs2) was constructed containing the EGFR cDNA encoding amino acids 645
- 1186 preceded by Met-Ala-(His),. S.f9 cells in 100 mm plates were infected at an moi

of 10 pfu/cell and cells were harvested 48 h post infection. A cytoplasmic extract was



al koxide in an inert solvent. Were one or nore of Rerr], Rerr], or
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activity as'inhibitors of protein'tyrosine kinases, and are

antiproliferative agents. Based on-the activity shown in the standard

phar macggogf A s—0 S 2
t her ef o U . THAORXDE procedures
and resul ts}obtai ned are shown bel ow. _
1 M HEPES (pH 7.4) 125 mM 50 ul
25 |[10mM Na,VO, 50 uM 20ulL
1M MnCl, 10 mM 40 uL
1mM ATP 20 uM - 80 uL
30 _ _ :
BP.ATP - - 2.5uCi .. 25ul

The inhibition data for representative compounds of the invention are shown

35 belowin TABLE 2. The ICsg is the concentration of test compound needed to reduce
the total amount of phosphorylated substrate by 50%. The % inhibition of the test
compound was determined for at least three different concentrations and the ICsg value

was evaluated from the dose response curve. The % inhibition was evaluated with the
following formula:



30 I nhibition of Epidermal Growth Factor Receptor Kinase
(EG--R) Test conpounds were evaluated for th /‘?Sg | to
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ki nase. The peptide substrate (RR-SRC) has the sequence arg-arg-| eu-
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Example 12

(

TE"

0.005 2

Example 15 0.006 1
Example 16 : 0.008 1
Example 19 0.05 2
Example 21 0.065 2
Example 23 : 0.00031 2
Example 25 : 0.014 2
Example 28 .0.0055 2
Example 31 0.002 2
Example 34 0.035 2
Example 37 0.0045 2
Example 40 _ 0.0035 2
Example 43 0.004 1
Example 47 0.0003 1
Example 48 0.002 1
Example 49 0.1 1
Example 50 _ ' 0.0004 1
Example 51 _ 0.007 1
Example 52 : 0 1
Example 53 0.06 2
Example 55 0.002 1
Example 57 0.008 1
- Example 58 0.08 1
Example 61 0.08 1
Example 63 5x10-6 2
Example 65 1x10-5 1
Example 66 8x10-7 2
Example 67 7.5x10-5 2
Example 81 0.0007 2
Example 82 0.001 1



followed by 4 [err]l of the test conpound or buffer; this mx was incubated

on ice for_30 mn. To this was addedthe[err]P—ATP(l CLI?J
diluted 1: WP 70901 say buffer al ong with the substrate 2 ggg}l%&”a
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the reaction was allowed to proceed for 30 min at 30C. The reaction 25 was
stopped with 10% TCA and |l eft on ice fordlat | east 10 mn after which tubes
wer e m crocentrifuged at full speed for 15 mn. Twenty mcroliter
portions of the supernatants were spotted on P81 phosphocel |l ul ose

di scs and washed twice in 1% acetic acid then water for 5 mn each
foll owed by scintillation counting. The inhibition data for
representative conpounds of t RBIDINER O LEACGIALUNIIONIhe| ow i n TABLE 1. 30
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Preparati oNpeference Guide, 8th Edition.
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[ err] er of Conpound

Test s WO 9918 Exanpl e 59 0. 00T SHUSIB1578Y

4 Exanpl e 60 0.034 -3
Exanpl e 69 ) 1x10[ err] 2

Exanpl e 71 7x10[@8rr ] 3

Exanple 73 0. 00084 3

Exanpl e 75 0. DABLE3 6

Exanpl e 77 Inhibition of Cancer Cell GrowEh &Qﬁeasured by Cell Numbgl,:r (ICy, pg/mL)

Exanpl e 79
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Met - Al a- ? err] 975f9 @&l 1s in%8Qo0 m*rflg | at eP4ner e Pﬁfecté‘@‘at &

€

of 10 pfiu/c and g}g \Xlgﬂe har% ted h pcgsﬁf mf%ﬁ:é-'?ong cygégﬁ asmc

extract was 49 5.20 4.81 3.16 8.72 3.61 3.48 283 -34957
prepared usigog 1% T¥100on X100 aneio@ppl i ehot 0 MN1ONTA swWbum >19% t er108ashi ng
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col | ect ed wesse d| al aged agaenst 10s EPES, pH #20, 5@.4™™ NaGl , 10%
gl ycerol, 108 nL an$7 pai nOa't'nd leusgﬁbl n a-ﬁd 5 1.9, 1 P Pef al®idoc S@Z The

protein yas §ozen N dry Jid/ net I agﬂ storgad- 703@2?] Cose®  Na

61 4.35 1 as 1 39 0.43 0.50 0.73 0.04
- 83 - 45 0.8 17 5.5 3.9 0.6 <0.01
85 13 5.2 6.5 . 42 8.1 5.3 3.2 0.3
66 5.4 3.9 5.1 7.6 5.1 4.9 0.007  <0.01
30 &7 45 . 22 43 . 59 52 46 0.01 <0.01
69 NA 0.896 3.32 - 8.65 0.988 5.54 1.61 NA
71 NA 2.55 3.27 2.19 3.97 4.05 0.707 NA
73 NA 1.77 3.0 5.04 3.65 3.1 1.07 NA
. 75 NA 2.6 3.1 2.65 4.94 3.78 1.75 NA
35 79 NA 0.922 2.42 2.73 4.53 2.84 0.981 NA
81 NA 0.257 0.311 1.03 0.584 0.386 0.34 0.306
82 NA 0.0626 0.112 0.81 0.53 0.382 0.025  0.269
40 In Vivo Inhibition of the Growth of Human Epidermoid Tumors (A431)

BALB/c nu/nu female mice (Charles River, Wilmington, MA) were used in the
in vivo standard pharmacological test prdcedures. Human epidermoid carcinoma cells
A-431 (American Type Culture Collection, Rockville, Maryland # CRL-155) were

45  grown in vitro as described above. A unit of 5 X 100 cells were injected SC into
mice. When tumors attained a mass of between 100 and 150 mg, the mice were
randomized into treatment groups (day zero). Mice were treated IP or PO once a day
eitherondays 1, 5, and9 or on déys 1 through 10 post staging with doses of either

* 80, 40 or 20, or 10 mg/kg/dose of the compound to be evaluated in 0.2% Klucel.

50  Control animals received no drug. Tumor mass was determined every 7 days [(ength
X width2)/2] for 28 days post staging. Relative tumor growth (Mean tumor mass on
day 7, 14, 21, and 28 divided by the mean tumor mass on day zero) is determined for



Test conpounds were made into 10 ng/ L stock solutions in 100%

di met hyl sul foxi de (DVBO . Prior to experinent, stock solutio ut ed
to 500 WO R4 100% DVBO and then seri al | y diluted to tmgﬁ{‘gﬁ*
concentration with HEPES buffer (30 mM HEPES pH 7.4). 10 .

the enzyne reaction, 10 uL of each inhibitor (at various concentratlons)
were added to each well of a 96-well|l pla#dBd- To this was added 3 uL of
enzyme (1:10 dilution in 10nmM HEPES, pH 7.4 for final conc. of 1 120).

addition of Syl ot The AC UlbgRbodfial'S Witnh Bt 4P i fabi ¢

A), 0.25 uL r¢lative temaTgrowth of Zhe; treatpd grqup byrthe melative twnongrowtls of ghel pl

21,19 50 ol TR Y Yo 2 o | ns s i ks

with 0.5% fO“UQ)Wd@p e aci d and radi oactivity was measured using a

liquid sgintillation counter. Reagent

Fi nal S (pH.7. 4 12.5 nM
E2 e 1o TRatka of the compound & Fagle 210, jghibit the growth of Higiga,,|
1M MQ [ err Jepidermoid tumors (A431) in vivd demibhstrated in TABLE 4 beléul 1mM ATP
20 uM 80 uL 30 [err].P-ATP _ 2. 5uC
25 uL The inhibition data for representative conpounds of
the invention are shown 35 bel ow in TABLE 2. The I CJerr] is the
concentygtion of test conpound needed /—rggﬁ? ce t he tot al anount of
phosphoryl ated substrate by 50% The 9 bition of the te

compound was det MW@MFﬂmoﬂ%@OWM@WMEP@m@éH@mm%43605 and the

| Clerr] value was evalﬂmwbﬁmwgrﬁﬁb@ggggmp curve. The %
i nhibition was evaluated with t | ow ng formul a:
Dose (mg/kg/dose)® | RTGP | %T/cC | RTGP | %T/ice | RTGP | %Tice | RTGP | %Tice | smd
PO Day7] - |Dayl6 Day 21 Day 28
Control 5.68 10.27 12.86 13.94 10/10
40 4.51 |79 8.58 |84 8.54 |66 9.08 |65 515
20 5.67 {100 |8.39 |82 8.27 |64 10.07 }72 515

10 396 {70 5.80 |56 5.36 42 5.92 42 515

15  a) Drugs administered IP on days 1 through 10.

b) Relative Tumor Growth = Mean Tumeor Mass on Day 7, 14, 21, 28
Mean Tumor Mass on Day 0

c) %T/C = Relative Tumor Growth of Treated Group
Relative Tumor Growth of Placebo Group X 100
20 d) S/T = No. Survivors/No. Treated on Day 428 post tumor staging.

As indicated by the results presented in TABLE 4, the compound of Example
21 is an effective inhibitor of tumor growth in vivo and is therfore useful for the
25  treatment of cancer. |
The ability of the compound of Example 25 to inhibit the growth of human
epidermoid tumors (A431) in vivo demonstrated in TABLE 5 below.



-40 - % inhibition = 100 - [CPMdrug)/CPMcontrol)] x

100 wher rug) is in units of counts per mnute and j r
expr essi ngﬁ‘ﬁggg}ﬁgamunt of radiol abled ATP ([err]P) i ncorpyg{gﬁ%%g t he
RR- SRC peptide substrate 5 by the enzynme after 90 m nutes at. room -
tenperature in the presence of test conpound as neasured by liquid
scintillation counting. CPMcontrol) #44fn units of counts per m nut e
and was a nunber expressing the amount of radiol abled ATP ([err]P)
incorporated into the RR'SRC pepti dergHpglsrate by the enzyme after 90

m nut es at . .roomtenperature in the_absence of test conmpound as

measur ed b Yivgdnhbition of the {gxowth of Hymas FpidesgoidrhemensAdal)ia Mige by the
corrected for the background c@éiipdund of ERimRple@3d by ATP in the absence of

the enzymatic reaction. The I err] values reported in TABLE 2 are
aver ages of—the—ny ftests-conducte
TABLE 2 (rECORBPhARIGRNA Hsf {BTG® | %1t |RTGY  |ioqyacHiRmpdn | gmcedisaer ral
G owt h Facler—Reeditbi—kinasellay 14 Day 21 Day 28
I C[err] WI]JL t=—of < IIH\.,HC 17.13 7]
([err]M | &™ ™ red? T | a5 12 101 0. 005
2 *20 PO_HXaoepl 6 715 [2.33__| 33 4.68__ |40 U.8(HAO |52 /5 1
Exanpl e 16 01 008 1
Exanpl & 19 0. 05 2 Exanpl e
21 a) Drugs on days 1 through 1 thrqugjc] 0 *. : 2 Exanpl e 23

b) Relative Tumgr Growth = 4
0. 00031 "g %ﬁ%ﬂw 0.014
2 € %T/C = Refi8 MR G of Treated Group 0. 0055 2
Exanplig 31 Relative Tumor Growth of Placebo Gloug 2100 2 Exanpl e
34 d) S/T = No. Survivors/No. Trehteéd 3DDay +28 post tumor staging. Exanmpl e 37
0. 0045 2 Exanpl e 40 ' 0. 0035
2 As RAGRIELY the results CPreseBted in TABLE 5, tf 88flpound of Example 1
Exanpl e 47 _ . e .0003 . . 1
Exanpl e 4825 is an effective inhibitor of tumer grgwth in vivo and isqtherfore useful for the
Exanplié 49reatment of cancer. 0.1 1
Exanpl e 50

"B_'ased on the results obtair?edofglo f'epresentative comp%unds of this invention,
the corfxfiounds of this invention are particularly useful in treating, inhibiting the growth
of, or eradicating neoplasms. In particular, the compounds of this invention are useful
in treating, inhibiting the growth of, or eradicating neoplasms that express EGFR such

20  as those of the breast, kidney, bladder, mouth, larynx, esophagus, stomach, colon,
ovary, or lung. In addition, the compounds of this invention are useful in treating,
inhibiting the growth of, or eradicating neoplasms of the breast and other organs that
express the receptor protein produced by the erbB2 (Her2) oncogene. In addition, the
compounds of this invention are useful in treating, inhibiting the progression of, or

25  eradicating certain kidney diseases such-as polycystic kidney disease that involve, at
least in part, the deregulation of EGFR . |

The compounds of this invention may formulated neat or may be combined with
one or more pharmaceutically acceptable carriers for administration. For example,
solvents, diluents and the like, and may be administered orally in such forms as tablets,

30 capsules, dispersible powders, granules, or suspensions containing, for example, from
about 0.05 to 5% of suspending agent, syrups containing, for example, from about 10
to 50% of sugar, and elixirs containing, for example, from about 20 to 50% ethanol,
and the like, or parenterally in the form of sterile injectable solution or suspension
containing from about 0.05 to 5% suspending agent in an isotonic medium. Such

35 phammaceutical p_reparations may contain, for example, from about 0.05 up to about

SUBSTITUTE SHEET (RULE 26)



Exanpl e 51 0. 007 1

Exanpl e 52 0 1 PCT/US98/15789
Exanpl e 53 WO /09016 0.06 2 Exanpl e
55 0. 002 1 Exampl e 57 —
0. 008 1 Exanpl e 58 0.08

1 Exanmpl e 61 -45- 0.08 1
Exanpl e 63 5x10[ err] 2 Exanpl e
65 90% of the active ihjfcdiedk ik combination With the carrier, more usGXBY Vevef
8x10[ err] 2 Exanpl e 67

7.5x10[ err] about 5% agd 60% by Welght. Exanpl e 81 0. 0007
2 ‘Eioetrdctivedosage of active ingredient employeﬂ) nﬁ@lvary dependmg oﬂthe

-41 - | nhy h 5
Human t unor Raghiqular; Geupaynd emplayed, %%en ﬁ '] '%“«?g ’8%@ t?xgrs% -6 X
10[err] 5 conditioneirg) treatedRPHMovid340, imegtineral, sanﬂﬁaeuory rq;uBS/(at‘ds&)teﬁad azvhen

Bovi ne S ,

v, 5% ke R o e P S e, ) oF BORCUPOYES

concentr at i cghout b@OQms/kmfénqml mumnaw given irgdinisigd doses twogde fewyur e

to test CO%&@% dggeb} qn\éﬁ&ﬁnéa&aéagen foPmt rF&hinsgtom;rﬁt ifankdl§l the? BlalSdAiyned
Sul Torho chlo

with 10 odam ne B. After vvashlfn h tri ro etlc aci d, bound

dye was sol L#aspgg isdrom aboyt/] tod0Qfymg,pee S@g’ ahout ¢4p SHRmg-thossge forms

determ ned ugiitablefoPinterhAade E:om priseefrom about®.5db 110@0151g@>ff the &t Sampbiel in

o e e RSBl A Lob R el bl e

determ ned dosagé Iregintehemgy det djusted o tprovidpl the snptﬁiala therapienfic aesponse For

S50 Tl B TR d5cp 9t b e 3 02
proportionally reduced as indicated by the exigencies of the therapeutic situation.

15 These active compounds may be administered orally as well as by intravenous,
intramuscular, or subcutaneous routes. Solid carriers include starch, lactose, dicalcium
phosphate, microcrystalline cellulose, sucrose and kaolin, while liquid carriers include
sterile water, polyethylene glycols, non-ionic surfactants and edible oils such as corn,
peanut and sesame oils, as are appropriéte to the nature of the active ingredient and the

20 particular form of administration desired. Adjuvants customarily employed in the
preparation of pharmaceutical compositions may be advantageously included, such as
flavoring agents, coloring agents, preserving agents, and antioxidants, for example,
vitamin E, ascorbic acid, BHT and BHA.

The preferred pharmaceutical compositions from the standpoint of ease of

25  preparation and administration are solid compositions, particularly tablets and hard-
filled or liquid-filled capsules. Oral administration of the compounds is preferred.

In some cases it may be desirable to administer the compounds directly to the
airways in the form of an aerosol.
These active compounds may also be administered parenterally or

30 intraperitoneally. Solutions or suspensions of these active compounds as a free base or
pharmacologically acceptable salt can be prepared in water suitably mixed with a
surfactant such as hydroxy-propylcellulose. Dispersions can also be prepared in
glycerol, liquid polyethylene glycols and mixtures thereof in oils. Under ordinary
conditions of storage and use, these preparations contain a preservative to prevent the

35  growth of microorganisms.




in TABLE 3. Infornmati on about sone of the cell lines used in these test

procedures avail able fromthe Anerican Type Tissue ki 9730
Cel |l Li nesv%(?l%s’mg’ri dormas, 1994 Ref erence Guide, 8th Edition.
-42 - TABLE 3 -
I nhi bition of Cancer Cell G owth as Measured by Cell Nunber (1 err]
[err]g/nl) Exarrpl e MB435 A278046- A2780DDP  MCF7 SW620 LOX
A431 SKBR3 5 . 0. 39 0. 03 0. 07 0. 49

82 8 gg The %aﬂﬁaceuncaf(foﬂﬁs suitable for m;ectabée Qisé 4nclude sﬁnﬁazaqueous

03 splutjgns or dispersions and Qge@lg powderq)?%the exte@pgrgneous m‘gp:g_a}xon o? 19

833 0 s&?ﬂe mjectablegsoﬁihons or dﬁp&@mns In all.chks, the fosin Eﬁlst be steﬂeQid’xd (%uSt

1

37 0 bgoﬂuld tooth§7exten% that,, gasy synngasth% exls€%s s Hls? be stablg B%der the
50 5 0.cofditions 6f Midhufacture@nf Storage did@fust be preséﬁled against the @6ntaminatifig 04

gj Oaﬁgébof nu&o&:éa%tgms chl%assQactenaom%G@ng the’ gﬁ'gﬁr can b%% %)lvent or 1 61

.7 0.dispersion medinng containing, ior exampleQ wiater, ethanl,5polyol (e.g., Oglycerol,

<0 01 15 97, ﬁl:)gﬁZres 3
0 0772 p4 Zgylene 5lycof\|'%nd liquid g)o@ﬂethylene glﬁol'}) sultzblg 4 thgfe%{, %nd

5.42 2.‘8&6131)160113-.55 3.11 3.79 49 5. 20 4.81

3138 10 6. 1(2)0‘ For the @éatment of48ancer, the @dmpounds Sof this inveftion can be100
>

~100 5 6adggmstered in g?)éggmign wﬁtilggher anti-til%q% substanc%% %g avith rzgl%ct)igg These g 1 21
20 52 other subMiari@és or radidtiof) theatments4hn b6 given at fhig.s@fhe or at diffefent times 4s 60
g gg BS.tQ%compéi%gs of this )gbérgx]tion. Thegt? ggmbined tBexéalzé may eﬁ'%t g?nergy an@l"a‘o
0.1 0.result in impgoved efficacy. Epr example, the compounds of this invention can be used
15 .in combination with mitotic inhibitors such as taxol or vinblastine, alkylating agents
. such as cisplatin or cyclophosamide, antimetabolites such as 5-fluorouracil or
hydroxyurea, DNA intercalators such as adriamycin or bleomycin, topoisomerase
- inhibitors such as etoposide or camptothecin, and antiestrogens such as tamoxifen.
The preparation of representative examples of the compounds of this
20  invention is described below.

cooooowoo0

Example 1
_ '-(2-Cyano-4-nitrophenyl)-N.N-dimethylformamidine
A 408 g portion of S5-nitro-anthranilonitrile and 40 mL of N, N-
25  dimethylformamide dimethyl acetal were heated on a steam bath for 2 hours. The
solvents were removed at reduced pressure and the residue was taken up in methylene
chloride. After passing this solution through Magnesol the solvent was removed.
After washing with ether 50.8 g of N'-(2-cyano-4-nitrophenyl)-N,N-dimethyl-
formamidine was obtained.
30 - .
Example 2
3-Bromophenyl)-6-nitro-4-quinazolinamine
A solution of 23.74 mL of 3-bromo aniline and 40.5 g N'-(2-cyano-4-
nitrophenyl)-N,N-dimethy_lformamidine in 100 mL of glacial acetic acid was stirred and
35  heated in an oil bath at 148°C for 1.5 hours. On cooling, filtration of the resulting



57 5.7 0.7 2.5 8.7 1.8 0.9 2.8

1.2 NA 0.424 0.603 - 1.58
0. 482 ‘g'%ﬁ 16\ 25 60 NA 0. 749 5?2’2‘%8&’15789

0. 566 1. 89 0.725 0.35 NA 61 4.35 1.86 —
1. 39 3. 62 0.43 0.50 0.73 0.04 63 4.5
0.8 4.0 17 5.5 -473.9 0.6 <0.01 65
13 5 2 6.5 42 8.1 5.3 3.2 0.3
66 E s -

0. 007 < gif gé\ées a q%xgatltaUVe yield 5f - (3 bromo%hghyl) 6 mtr@—éumazohnaﬂmﬂe mp =

52 4367-270°C; mass SPectruno(rdi) 345. 69 NA 0. 896

3.32 3. 65 0.988 5. 54 1.61 NA 71 NA
2.55 3.27 2.19 3.97 .85 0. 707 NA 73

NA O 1.77 3.0 5. 04 Example 35 3.1 1.07 NA
75 5 NA 2.6 No(3:Broiucghenyl)-4.Cqibezolindiafife 3.78

1.75 NA 35 79 NA 2 42, 4. 53
2.84 0.981 ATFgture of 345 g'of N'(3'b’NR‘°Pg yD-6+ ﬁl%ﬁ'qmmwti%“d 168
0.584 0g®8&on powdesia 150 mD.ofethanol and 159 mL of gladil acetic acid &a9 bedged in

(\)/ \1/(1)2I nhi b| on g%hatﬁl V\f%l&gﬁ'ﬁumn e?n%%é)?gﬁ@ soli %&%‘ carbonate | "

BALB/ ¢ nu/ nWas omha:@tt(a@ﬂwm§ mlxder wwﬁ filjered, arm}lemk@ vm@atmﬁed he
car oi nor i‘mrﬂem‘”“% P, Wbt M@“’W‘Sﬁ%ﬁﬁ“ﬁ o @%1?21%‘.“% e,
Maryl and # Eélﬁ’esjé with Mﬁ 05%'%’ ?Ig’ﬂ?}' quigazplindiaming, ¢

of 5 X 10[eWa];obaiﬂea nRESspediremi (@de)5813.nt 0 m ce. Wien tunors attained
a mass of between 100 and 150 ng, the mice were random zed into
treatment groups (day zero). Mce were treated IP or PO once a day

either on days 1, 5, and 9 or on daysEtampledgh 10 post st agi ng w t h doses

gI/aIe:J;ng in O. ' 5.‘ lop ‘1 .'"L, ""' - '&m' Ilo‘t'hnx 294 fd

mass was det ermi @ASmWrmwa&w@eewg% ﬁdded to 1)6 Eanth@r‘?fPWﬁeW%
days post siaitadslindiAehiné i ana mmty of I fileio ﬁm&deurrmmﬁm@ overnightdake 7,

]':L gr 21, and sglt\grents wecli'eegem Sved on the 20 aryuer\rrglraor ot soﬁx n Ep gle&tlbeolilt 488 d
mL of hot ethanol and the insoluble material filtered to give 0.33 g of 4-[[4-[(3-
20  Bromophenyl)amino}-6-quinazolinyl]amino}-4-oxo0-(Z)-2-butenoic acid: mass spectrum
(m/e): M+H 413, 415.

Example 5
6-amino-4-chloroquinazoline
25 A mixture consisting of 3.25 g of 4-chloro-6-nitroquinazoline, 10.8 g of
sodium hydrosulfite, -and 0.3 g of the phase transfer catalyst (CgH;7)sNCH3s* Cl- in
97 mL of tetrahydrofuran and 32 mL of water was stirred rapidly for 2 hours. The
mixture was diluted with ether and the organic layer was separated. The organic
solution was washed with brine and then dried over magnesium sulfate. The solution
30  was passed through a small column of silica gel. The solvent was removed at 30°C at
reduced pressure giving 6-amino-4-chloroquinazoline which is used in the next step
without additional purification.



-43 - each treatnent group. The %I/ C (Tunor/Control) is determ ned by
di vi di ng t%”m%mr el ative tunor growth of the treated group pesnidagnsrse
u :

relative t rgrowth of the placebo group and nul tiplying by 100
conpound is considered to be active if the %W/ Cis found to be 100% 5
The ability of the conpound of Exanple 21 to inhibit the growth of human
epi dermpi d tunors (A43 1) in vivo denons#8ated in TABLE 4 bel ow. 10
TABLE 4 In Vivo Inhibition of the G owh of Human Epi der noid
Tunmors (A431) Examplé'6M ce by the Conpound of
Exanpl e 21 Dose (ng/ kgl dos )a,RTCi %Wl Jerr] RIJerr]

wl/ CJerr] RTJerr] %’/q&ﬁmqwmlﬂé@ﬂ&#%rr] PO
Day7 A solution of 1 64@&#2%utyno1c acilay 48 L of tetrahﬁroﬂlmi was cooled 5. 68

10. 27 . 12..8
4 51 79 ipamjicebath. A234mL porggn of igpbytyl chlogefo: e follo%n;dsg')o 24.13 nl,
5.67 109 pBrtité of Mﬁethyl&n(ﬁihohneﬁnere added. 18ftér7about’ 20 minute§, this was pourg¢d

S35 10, ardigys Bl gy S porpneslie 4 6 o o f B i o

Turmor Mass ovasptiyred at m:pm tempepagure for 2 hours. The mixture was poured intpagnixyareof
Mass on Day yfine and satﬁl)ate@go@um ﬂ%bl‘%hé‘t@ aﬂ_&' Hﬁfac@dlwﬂh‘ e@:far T‘h@ %Eh%fj sSHuifo was

Rel ative Tunpr G owt h of Iace 0 g
Sur vi vor s/ N&necrp@atr@esr@ﬁmgwl fages n%he 89 &faxt removed ngmg [4-chlggo-

i ndi cat gd bm-qnhﬁazroﬁﬁ 1-2sbutyemeiae ¢ dolbré'd\BllE:héb wwmse@rmquadxem‘s aittheut

21 is an eff | nfAi bi.tor of tunmor growth in vivo and is thertore useful
for the 25 ﬁr@ﬁ%cﬁti‘mbancer The ability of the conpound
of Exanple 25 to inhibit the growth of- human epi dernoid tunors (A431)
I n vivo denonst rat ed in TABLE 5 bel OWExample 7

N-[4-[(3-Bromoph inol-6-quinazolinyl]-2-bu

15 A solution consisting of 1.76 g of [4-chloro-6-quinazolinyl}-2-butynamide and
1.23 g of 3-bromo aniline was refluxed under an inert atmosphere in 23 mL of
isopropanol for 40 minutes. The mixture was cooled to room temperature and 200 mL
of ether was added giving 0.4 g of N-[4-[(3-bromophenyl)amino]-6-quinazolinyl}-2-
butynamide as the hydrochloride salt. Neutralizing with sodium bicarbonate solution,

20 extracting with ethyl acetate, removal of the solvent, and recyrstallization from 1-
butanol gives N-[4-[(3-bromophenyl)amino]-6-quinazolinyl]-2-butynamide as the free
base.

Example 8

25 N'-(4-Amino-2- enyD-N.N-dimethylformamidine
A solution of 6.0 g (27.5 mmol) of N'-(2-cyano-4-nitrophenyl)-N,N-
dimethylformamidine, 339 g (41.8' mL, 412.4 mmol) of cyclohexene, and 0.6 g of
10% Pd/C in 360 mL of methanol was refluxed for 4 hrs. The hot mixture was filtered
through Celite. Solvent was removed and the residue was recrystallized from
30  chloroform-carbon tetrachloride giving 4.9 g (95%) of the title compound as a light

gray crystalline solid. mass spectruin (m/e):188.9 (M+H, electrospray).

Example 9
-[3-Cyano-4-[[(dimethylamino)methylenelamino] phenyl}-2-bu ide

35 "~ To a solution of 2.01 g (23.9 mmol) of 2-butynoic acid and 2.9 mL (22.3
mmol) isobutyl chloroformate in 30 mL tetrahydrofuran was stirred at 0°C under
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| nhi bition @éxgwa;qlga' owt h of Human Epi der noid Tunors (A43 1) R%é}ﬁ,l%gt he

Conmpound of Conmpound RTGb o/ Cerr]

o/ Cerr] RTG[err] W/ Cerr] RTJerr] %/ Clerr] S/IT[err] -

Day7 Day 14 Day21 Day 28 Cont r ol 2.76
7.07 11.75 17.13 -49- 8/ 10 *40 PO

1.96 71 2.33 4. 68 40 - 8.84 52 4/ 5 5

a) Drugs Onggey Last I 99 i) of N-meth§) mdFidlih¢ % I%aéda}&"ﬁh =

Mean Tunor NASS on Igﬁ?%%&ﬂ%i%gg 1) of N-methy 2 an__lunor

Mass on Day min. After at;mwfer =15Ramiz,; @ esolutiagy ota%#mmmoﬁrmah@y&y N

Rel ative TurgmefHyBbfmarfidind 890 g @ I90mkK, 199 mmol) of N-nitilyl - mbipholine in 25

S /No Tr d t ot

ndli cat ed byl %@@&Smﬂﬁénm%e@?ﬁdeﬁv Ft miRGL ke i v SHEBH AR - 2 o

25 i s anSsef fmhimatnobhnbmpefamé 'Ihmnixngemﬁsmﬂutengm7anﬂ,ﬁ5eﬂiyeaéetmteantseful
for.the 15 t as e resu

og{ ait ngd forpquéep‘fr ¢ EEE %8‘%%@“’8@?3@?’1\% ﬁ?qag%'fhe orgamc[kx or was
conpounds ofdriddl Mgm&mﬂﬁkemdéhmgh iacpadaof] sflicasgel. UThei solvent stas rgmowverhiadd t i ng
the. orowth e residlewd'stiftod Wifh30 8. f 8L afl{é‘ssusﬁéhdﬁé sblidf Wad'c Ruééﬂ&a fogugnds

of this |nvent|on are use
or eradi cat i h@l 848pThefan eﬁam@qﬂ@smmaﬂcm Ngtlé,ee ledtraspray).
breast, 19 dney, bl adder, nouth, |arynx, esophagus, stomach col on,

ovary, or lung. In addi t I on, the corrmﬂﬁleoiot his invention are usef ul in
treating, i nhi Qi he 0 r eradicatj neopl asns of the
breast and other org

A solution of 3.0 g (11.8 mmol) of N-[3-cyano-4-[[(dimethylamino)-
methylene]amino}phenyl}-2-butynamide and.2.23 g'(12.98 mmol) of 3-bromo aniline
.15 in 18 mL of acetic acid was refluxed gently with stirring under nitrogen for 1 hr 15
min.. The mixture was cooled in an ice bath and a solid mass formed. The solid was
collected by filtration and washed with ether-acetonitrile 1:1 to give a yellow solid
which was recrystallized from ethanol giving 2.51 g of N-[4-[(3-bromophenyl)amino]-
6-quinazolinyl]-2-butynamide : mass spectrum (m/e): 381, 383.
20

Example 11
4- -but-2- jc acid

Propargyl chloride (2 mlL, 26.84mmol) was dissolved in 40 mL of
tetrahydrofuran under nitrogen and cooled to -78°C. After addition of n-butyllithium

25 (54 mL, 13.42mmol, 2.5 M in n-hexane) and stirred for 15 min, a stream of dry
carbon dioxide was passed through it at -78°C for two hours. The reaction solution

was filtered and neutralized with 3.5 mL of 10% sulfuric acid. After evaporation of the
solution, the residue was extracted with ether. The ether solution was washed with
saturated brine solution, and dried over sodium sulfate. After evaporation of the dry

30  ether solution, 0.957g (60%) of an oil product was obtained: ESMS m/z 116.6 (M-HY).

Example 12

_ Isobutyl chioroformate (0.625g, 4.58mmol) and N-methylmorpholine
35 (0.506g, 5.00mmol) were added to an ice cold solution of 0.542g (4.58mmol) of 4-
chloro-but-2-yanoic acid in 7mL of tetrahydrofuran under nitrogen. After stirring for
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e adjust ed X6 ARt 4% BIFXR: hor apeut | ¢ rosponse. For - exanpl 6.

several divided doses may be administered daily or the dose nay be

proportional |y reduced as indicated Ry ﬁggencr es of the therapeutic
situation. 15 These acti ve.co S, be adm nistered orally
4"' B ir. - 0 DA ,1 4 A‘!’ o Sha'd us rout es

as well as by intravenous, 2!
Solid caoriers inal sdﬂmﬁtoim(ten-mqll@mﬁethyll-ﬁﬁhylouy)-buta-yne (5 g, 29.4mmol) in

tetrahydrofuran (50 mL) was dropwise added into methyimagnesium bromide solution
(11 mL, 294mmol, 3M in ethyl ether) at 0°C. After stirring at 0°C for 1.5 hr and then
at room temperature for 2.5 hr , a stream of dry carbon dioxide was passed through the
pale yellow solution for two hours. The solution was treated with an aqueous solution’

25  of ammonium chloride (2 g in 9mL of water) and 200 mL of ethyl acetate. The mixture
was titrated with 1% hydrochloric acid to pH 5.0. The ethyl acetate layer was then
washed with water and dried over sodium sulfate. After evaporation, 6.28g of product
was obtained: HRMS m/z 215.1096 (M+H?).

30 Example 15

quinazolin-6-y1}-amide
Isobutyl chloroformate (0.639g, 4.68) and N-methylmorpholine (0.555g,
5.487mmol) were added to an ice cold solution of 1g (4.673mmol) of 4-(tert-Butyl-
35  dimethyl-silanyloxy)-but-2-ynoic acid_in 32mL of tetrahydrofuran under N3. After
stirring for 30min, a solution of 0.9797g 3.108mmol) of N-(3-bromophenyl)-4,6-



phosphate, m crocrystal l'ine cellulose, sucrose and kaolin, while Iiquid
carriers i 9(& sterile water, polyethylene glycols, petaisesisse
surfactants an edi bl e oils such as corn, peanut and sesane oils, as
are.appropriate to the nature of the active ingredient and the 20 -
particular formof adm nistration desired. Adjuvants customarily enpl oyed

in the preparation of pharmaceutitdl-conpositions may be

advant ageously |ncluded such as flavoring agents, coloring agents,
preservi ng diminam Andi cbpyridinef was addedpsnd, the mixture, was stimedE, at 09 r bi ¢
acid, BHT a f. p gg&g ns
fromthe st 3Rl © Eﬁac%oé' W ]gu?gﬁgd %tgﬁg a flé%n};ﬁ‘IE lr:gl ﬁ?@h?gﬁ%gﬁdé%gp
solid corrposmtmeﬂl)d acgtate and mashel sediumdicarbonate andrbrinee d'bg product
liquid-fillgg ?:HﬁHﬂe& %@&f rna%hro%mn% cRfonidiSera PP 060V Sethyl, el i ed.
In sone cases 1T may b Sir aﬁﬁ% to adm ni steor t he colr;r'Pounds %I [ec[ tl to

t he 5 aihexened iongtvﬁe B&r af d-(tertrBubyl-gypethyl-silanyloxy)-but-2-ymoig cacydt: ([If

conpounds  MytoRloSheRtPlaRfilit)juli2bREL6RAT-afider HRIVS aifz 501.1145 (MFHN) t oneal ly.

Sol uti ons or suspensions of t hese active conpounds as a free base or

phar macol ogi cal |y acceptable salt can be prepared in water suitably m xed
with a surfactant such as hydr(Emnmlepchel | ul ose. Di sperS| ons can
al so be prepared 11— . .e o TP

m xt ures ther eof

use, thd®e pr eparﬁ-(wnf&ltybdmhylﬁﬂwm -but-Z-\yaonccac}sir @v@rhromepmylangnw h

of mcroorg N 1 601 £ sol 46
aﬂixﬁ%hn-&qé an%l%:dguﬁ ca1n forsng%mﬁ?l awzi]sed#sso vf’%'nelct a e0 uggulmr)]r(l:l ude

sterile aque@eetic MIEWERWMW%%})& and sEITEd At Foamy raveryght he

‘ext enpor aneoyge RiafHGH Solaféh eéas treated SWith cbld bithe® 6610501 298 éxtialBa With eth ]
di spersions. In al ui d

f t
to the extentceidft E";géyg% e%fﬂ\%‘?n‘?t {‘/ma%)%’r‘%eé wﬁ s%ggpr%gar;s?%ef @‘%ﬂ%rambhe 5
condi ti olfs. obrimen Evapdratien ofi thesdryr ethyl acetitenzclutidneyielded 279axg af) shen prodnbe

cont am nat i nmss ?g,b?@asg)imf oor gani sms such as bacteria and fungi. The

carrier can vent or "di sper si on nedi um cont ai ni ng, for exanpl e,
wat er, ethanol, polyol (e.g., glycerol, propyl ene glycol and Iiquid
pol yet hyl ene gl ycol), suitable m xturpeahbr ¢9f, and vegetabl e oils.
10 - For the treatnent of_canger, The c&) &mds of this invention
can be exa- enoic aci

20 Propargyl bromide (27.3g, 230mmol) was added dropwise to a mixture of

morpholine (20g, 230mmol) and cesium carbonate (75g; 230mmol) in 350mL of
acetone. The mixture was stirred overnight under nitrogen at room temperature. The
inorganic salts were then filtered off, and the solvent was removed. The residue was
dissolved in saturated sodium bicarbonate solution and extracted with ethyl acetate. The

25  organic extracts were then evaporated to give 18g of hexa-2,4-dienoic acid amide: mass
spectrum (m/e): M+H 126.

Example 18
- in-4-yl-but-2-ynoic aci
30 n-Butyl lithium in hexane (51mL, 2.5M in n-hexane) was slowly added to
hexa-2,4-dienoic acid amide (16g, 128mmol) in 200mL of tetrahydrofuran under
nitrogen. The mixture was stirred for 1 hr at -78°C, then dry carbon dioxide was
passed through overnight. The resulting solution was poured into water and washed
with ethyl acetate. The aqueous layer was evaporated under reduced pressure to give
35 the crude acid. The dry acid was dissolved in methanol, and the insoluble salt was



adm ni stered in conbination with other anti-tunmor substances or with

radi ati on. J}g) ot her substances or radiation treatnen Il ven
at the sane t9 3| fferent tines as t he conpounds of this Tnvent
These conbi ned therapies may effect synergy and result in inproved -

efficacy. For exanple, the conpounds of this invention can be used 15 in
conbination with mtotic inhibitors such353s taxol or vinblastine,
al kyl ati ng agents such as cisplatin or cycl ophosam de, antinetabolites

such as 5-f 1 J{ Rl ¥l firdion. Theﬁmﬂéﬁﬁé’wlﬁewd%ﬁdgéﬁﬁfﬁ%@ g%ﬁgr&fﬁs

adri anmycin or IeonyC|n t Opol soner ase 110rs suc oposi de or
canpt ot heci nmOEMQLAYl-b2¥poigacid; anass SPecHMB(IVERM The
preparation of representative exanples of the corrpounds of this 20
invention. is described bel ow.
Exanpl e

N - ( 2- Cyano- 4-Niopie

G et byl £ or i Erefsaﬁﬁ"&ﬂ%ﬁ?“f&%‘f 43 f“-"?‘% f‘?‘é‘% ?%'%f Ws@??%%h°%r(°£%r s.
The s 0B 8mmpl)weng adéesthE@h iee coldisedwtibnofd 540 (3 b8mmiod) ofebimbupholins
taken up in E?-Bﬂ-? floic acid in [ bf M@Mﬁﬁdﬁ%ﬁ%&%ﬁﬁ Eﬂe“%ﬁrﬁﬂg&gggﬂgh

Magnesol _ t he $ol venf was_renove ter _was (i]
N - (2- cyttho- Emm 3 solptien 9f §-50R 209t (A promophenyl)4:5-guinazplindiamise ibi@imleof 30
Exanpl e 2 yridine was added and the mixture was stirred at 0°C for 2hr. The reaction was then

23 74t of hs“%lf%?fﬁvvﬁheﬁ ek ROTBS 3915 SR sodipm: bisarbonste, ind he product
ni t r ophenyl ) wa kxilacteek With f ethyleacetdien Ehromdtdgraphy of thgl exaact! onasikida gelaeludngvas

stirred and gu, mdifefl gf'ac@@teo(:lk ng"tglﬂvé‘h 2116§[ ?rd’-llngrﬂh%im-%»a B fnmc acid

cool i ng, f||trat|on 0
-47 - 15 &bﬁ-brogm@@nxlaqum)rquwﬁrmlbm@ mass spectrum (m/e): M+H 466.

N- ( 3- br onophenyl ) - 6- ni tr o- 4- qui nazol i nam ne: .nmp = 267-270[ err] C, mass
spectrum (nmle): 345.

Example 19

Example 20
- : 4-Dj lamino -but-2-vnoic acid
- n-Butyl lithium in hexane (96mL, 2.5 Min n-hexane) was slowly added to 1-
20  dimethylamino-2-propyne (20g, 240mmol) in. 100 mL of tetrahydrofuran under
nitrogen. The mixture was stm'ed for 1 h at -78°C, then dry carbon dioxide was pass
through overnight. The resulting solution was poured into water and washed with ethyl
acetate. The aqueous layer was evaporated under reduced pressure to give the crude
acid. The dry acid was dissolved in methanol, and the insoluble salt was removed via
25 filtration. The filtrate was collected and dried in vacuo to give 15.6g of 4-
dijnethylamino -but-2-ynoic acid: mass spectrum (m/e):M-H 126.

Example 21

30 Isobutyl chloroformate (0.235g, 1.72mmol) and N-methylmorpholine (0.534g,
5.28mmol) were added to an ice cold solution of 0.336g (2.64mmol) of 4-
dimethylamino-but-2-ynoic acid in 30mL of tetrahydrofuran under nitrogen. After
stirring for 30 min, a solution of 0.416 g of N-(3-bromophenyl)-4,6-quinazolindiamine
in 10 mL of pyridine was added and the mixture was stirred at 0°C for 2hr. The

35  reaction was then quenched with ice water, poured into saturated sodium bicarbonate,
and the product was extracted with ethyl acetate. Chromatography of the extract on
silica gel, eluting with methanol/ethyl acetate (15:85), gave 0.155g of 4-dimethylamino-



Example 3 5 N- ( 3- Bronmophenyl ) - 4. 6- qui nazol i ndi am ne
A m xture : of N-(3-bromophenyl)-6-nitro-4-quinazol i sH3s

g of iron Bgv#lé?% 150 nL of ethanol and 150 nL of gl aci al ;gég’pgg aci (fl
heated in an oil bath at 120[err]C for 2 hours. After filtration of —
the solid, solid sodium.carbonate was added to the filtrate giving a
solid. This was filtered, and the solid-W8s extracted 10 with nethanol .
The extracts were treated with charcoal and evaporated to a solid.

After washi nguttD9nsiel dcitl Vii(B-beérhe phérylambhoRiquinazolin-6-yl]-amide: mass spectrum

N ( 3- brom)ph?m)/ ?n ﬁ“' nazol i nd| am ne was obt ai ned: mass spectrum
(me): 315 (e}’ M+H4 Exanpl e 4 15
4-[[4-[(3-Bronmopheyl ) am no] - 6- qui nazol i nyl ] am no] - 4- oxo- (Z) - 2- but enoi ¢ aci d
A 15 nL portion of pyridine was addeSE%o 1,6 .4 of N-(3-bronmophenyl)-4, 6-
qui nazol'i ndi anine and 0.6 g of nal ei | e. After stirring overnight,

t he 5sol vents were renoved Mﬂm&rator The solid was
taken up in about xpgy M?m%p QbR eBB (oAhRak ke RGH B
|

filtered to g| ve
Br onophenyl ) Pf@atﬂ)’ﬂ ethen( ing3Q0ml. pf tetrahiydnofuran amnder nitrogen.s

spectr um The itk widdtirtd3or fA2t -78°C, then dry carbon dio; de was LRassed ﬁhrough 05

Exanpl e ant NQ4- Ch| or oqui nazo

A mi xtur e c oR¥srRight, Themesylting sghmowwq%lte (Ris 88 Ji2amlorf epld 19% splfpris
sodi um hygir oscihfwdsadd@d) ttedhirg ﬂleQémf;étﬁtuBé\&ﬂ@wU o0 dweing@Ed addifién. The aquecus

(L1 L A SRS i o, g e i et S o e

wi th et her ammddcewm distilled 4t agdacedvpressurp {rtep.c87-9019€ atr@yBminHg) to gives d516gi on

30 "vas passed ERbAfisRite HIER blcid Weks ARG GIMAAE, Jon Sas

renmoved at 30[err]C at reduced pressure giving
6- am no4qghl oroqui nazol i ne which is uUEQgmiple 2% next step w t hout
addi tional purificatio . .

.P

Isobutyl chloroformate (0.432g, 3.2mmol) and N-methylmorpholine (0.959g,
9.48mmol) were added to an ice cold solution of 0.720g (6.32mmol) of 4-methoxy-
but-2-ynoic acid in 30mL of tetrahydroﬁlraxi under nitrogen. After stirring for 30 min, a

20  solution of 0.500 g of N-(3-bromophenyl)-4,6-quinazolindiamine in 8 mL of pyridine
was added and the mixture was stirred for 2 hr at 0°C. The reaction was then quenched
with ice water, poured into saturated sodium bicarbonate, and the product was extracted
with ethyl acetate. Chromatography of the extract on silica gel, eluting with
methanol/ethyl acetate (15:85), gave 0.270g of 4-Methoxy-but-2-ynoic acid [4-(3-

25  bromo-phenylamino)-quinazolin-6-yI}-amide: mass spectrum (m/e): M+H 411.

Example 24
4-Diethylamino-but-2-ynoic acid

n—Butyl lithium in hexane (54mL, 2.5M in n-hexane) was slowly added to 1-
30  diethylamino-2-propyne (15g, 135mmol) in 60mL of tetrahydrofuran under nitrogen.
The mixture was stirred for 1 hr at -78°C, then dry carbon dioxide was passed through
overnight. The resulting solution was poured into water and washed with ethyl acetate.
The aqueous layer was evaporated under reduced pressure to give the crude acid. The
dry acid was dissolved in methanol, and the insoluble salt was removed via filtration.
35  The filtrate was collected and dried in vacuo to give 9.2g of 4-diethylamino -but-2-

ynoic acid: mass spectrum (m/e):M+H 156.



-48 - Exanpl e 6

[ 4-chl oro- béptpg®! | Nyl ]1-2-butynam de A sol uti opcpfusdsfidse Of
2- butynoi c aC|dI I'n 46 nL of tetrahydrofuran was cool ed In an ice bath.
A 2.34 nmL portion of isobutyl chloroformate followed by a 4.13 nL 5 -
portion of N nethyl nor phol i ne were added. After about 10 minutes, this was
pour ed into a solution of 6-an no-~f4chl or oqui nazoline in 46 n1_
tetrahydrofuran. This m xture was stirred at roomtenperature for 2
hours. The m xture was poured into a m xture of bri ne and saturated
sodi um bi carbonate and extracted with eth The et her solution was

dried over magnesium sulfate and f|| meﬂﬁe soI vent was rem)ved gi vi ng

[4-chl oro- 1@-Dfetifi vagideised i n

EQSWBF); 7St €p W &so?)u{yl chlorof‘%ddI L '(8 B‘%g,pluﬂ f ' C t 8%-methylmorphohne (1 500g,

N-[ 4- [ ( 35 Br ¢43pimoly | wenei addeds 1o uam deeo Icoldy Ispluioh uof) r2:200ge (14.3mmol) oﬁl\ 4-

| uti e and
1°5 o' of -9 Skt 2yhlictaly in 28 il B¢ RedutlyaRftheh Wide: Bt
of i semgefnoBO min, aplutionafdsS00m of N—é&bmmonh@%bﬁmmhmbmne

tenperat ur ejnd ridine wanad&%d"%d ‘ﬂﬁ:snﬁﬂﬁ'x%dwgé \stifted Gor* 26r t 0°C. The
N-[4-](3- brom)ghenyl m noJ - 6- quj hazol i nyl ] - bu y m de as the

hydr ochl or | &&¢C ewasmqulﬁdrﬁnmehwgteﬁmm intey sQ bigarbonate,
extractieg malm eprofict 3ot éxtacted ewmyaémylf adeﬁee CHry@afographyl of the extract on

N Lo (3 br S ’sﬁnﬁuﬁagnwmmﬁhw?/”é}zﬂ 1% 159, myR 9750 of & Deithplagino-

base. but-2-yn01c acid [4-(3-bromo-phenylamino)-quinazétimeHyylllarfiidesS mass spectrum

N - (4- Am no- y yl)-N, N-di net hyl f or mam di ne A sol ution
of 6.0 ¢ (2"@%&?2%1 N - (2-cyano-4-nitrophenyl)-N, N-

di met hyl formam dine, 33.9 g (41.8 niL, 412.4 mmol ) of cycl ohexene, and 0.6 g
of 1510% Pd/ C in 360 nL of net hamhnﬁﬂg 2@¢fluxed for 4 hrs. The hot

m xture was filtered t hroygh I|t. Ivent was renoved and the
residue was recrystallized fror3e ' S APERS n tetrachl oride giving
4.9 g (95% . of Hmopargylebmmidu)(nﬁ)osgaslﬁrﬂm@)ﬂrvas added dropwiserty i mixtirecofsp! i d.

mass spectr

Bt oo | St Bpeharink 309, |- Mgl i ch A Blonare (576, 173mmab in 330pL of

phenyl ] - 2- bieestans.dehe mpixture was stigpd oveoight; mdeomxttzom ay rp@a tempengture.oFhe
-butynepc apbrgaldales Werklthér/ ltéred off, and the solvent was removed. The residue was

dissolved in saturated sodium bicarbonate solution and extracted with ethyl acetate. The
organic extracts were then evaporated to give 19g of 1-ethyl-4-prop-2-ynyl-piperazine:
mass spectrum (m/e): M+H 153.

25 Example 27
4-(4-Ethyl-piperazin-1-yl)-but-2-ynoic acid
n-Butyl hthmm in hexane (42mL, 2.5M in n-hexane) was slowly added to 1-
ethyl-4-prop-2-ynyl-piperazine (16g, 105mmol) in 80mL of tetrahydrofuran under
nitrogen. The mixture was stirred for 1 hr at -78°C, then dry carbon dioxide was
30 passed through overnight. The resulting solution was poured into water and washed
- with ethyl acetate. The aqueous layer was evaporated under reduced pressure to give
the crude acid. The dry acid was dissolved in methanol, and the insoluble salt was
removed via filtration. The filtrate was collected and dried in vacuo to give 18g of 4-(4-
ethyl-piperazin-1-yl)-but-2-ynoic acid: mass spectrum (m/e):M-H 195.
35



mol ) isobutyl chloroformate in 30 nL tetrahydrofuran was stirred at

Oferr] C un PCT/USI3AS789

ni t rogen ag‘%@%@%m(Z 63 nL, 22.3 mml) of N-nethyl norpholine was added
over 3 mn. After stirring for 15 mn., a solution of -

N - (4-am no- 2- cyanophenyl ) - NN di met hyIformam dine and 1.6 g (1.75 m_

15.9 mmol) of N-methyl norpholine in 25-355- nL tetrahydrofuran was added
over 4 min. The mxture was stirred 30 min. at O[err]C and 5 30 mn. at

roomtenperature. The m xture was dil i 3% 70 nL of ethyl acetate and
poured into a mxture of brine, and, sat [ rbonate The

organi c | ayer was s M 15 2 _.4,@5,',,2,.1 L DO . F—a~pad of silica
gel . The sol vent was rem)ved -atside St | rred with 50 nL of

e e e i
ﬁxﬁzp{ ?31% r 0%4?]121:1) were added to asllce colld solution of 1. 900g (9.52mmol) of 4-(4-ethyl-A
ol ut o of EPERgR 1y iparycl AR Sohit be Jectb 4R Simder pitrogen. After

met hyl ene] anstirdhg fien 30 firg alsolugion o déOQ @bmaa-@mm@sl)mmmmlmm
aniiine 15 in1d Suabs PyridfiRvas ﬁ&dr.ﬂ msthe%auﬁ@%g%ﬁeg {8 D b DeEngpender

nit rogen f or Xture was coo InN an | ce and
a solid massrenetiopewias thea quenghed \wth ice waterg ppyred dntg smﬂ mdaumdmcamn%s hed

with et hﬂ_ aﬁﬁif&el ddtcﬁuihsljexﬁr&téﬂ Witha |a@¥¥at‘é°dx§b[mato h | ]
recrystallize ro anol . givin y, no
6- qui nazol i nVﬁfﬁ 39‘;” mﬁﬁ’?’g‘ﬂéﬂﬁ’it (a)b%)’ é%"f Iiéggg ?{;4'84’819&‘
Exanple 11 1perazm—1-yl) -but—2-ynoxc acid [4-(3-bromo~ﬁhéﬂyllaunﬁe)9qhmé’zo}in®y1}-aﬁﬁdd
Propargyl chloride %?2 KL )géﬁ_ilgggl) was di ssolved in 40 nL of
tetrahydrofupgﬁsi’r?ﬁ m W?o d cooled to -78[err]C. After addition of
n-butyllithium25 (5.4 nL, 13.42mmol;, 2.5 Min n-hexane) and stirred for
15 mn, stream of dry car bon ﬂkﬁpgi@z\gas passed through it at

n so

-78[err] C for two hours. The reactlo t1on was filtered and
neutralized wth 3.5 nL of HSa«lk Pheded adillde or at i on of the

Propargyl bromlde (17 8g, 150mmol) was added dropwise to a mixture of
bis(2-methoxy-ethyl)amine (20g, 150mmol) and cesium carbonate (49g, 150mmol) in
350mL of acetone. The mixture was stirred overnight under nitrogen at room

20 temperature. The inorganic salts were then filtered off, and the solvent was removed.
The residue was dissolved in saturated sodium bicarbonate solution and extracted with
ethyl acetate. The organic extracts were then evaporated to give 20g of bis-(2-methoxy-
ethyl)-prop-2-ynyl-amine: mass spectrum (m/e): M+H 172.

25 Example 30
4-[Bis-(2- oxy-ethyl)-amino]-but-2-ynoic aci
n-Butyl lithium in hexane (42mlL, 2.5M in n-hexane) was slowly added to bis-
(2-methoxy-ethyl)-prop-2-ynyl-amine (18g, 105mmol) in 80mL of tetrahydrofuran
- under nitrogen. The mixture was stirred for 1 h at -78°C, then dry carbon dioxide was
30 passed through overnight. The resulting solution was poured into water and washed
with ethyl acetate. The aqueous layer was evaporated under reduced pressure to give
the crude acid. The dry acid was dissolved in methanol, and the insoluble salt was
removed via filtration. The filtrate was collected and dried in vacuo to give 18g of 4-
[bis-(2-methoxy-ethyl)-amino]-but-2-ynoic acid: mass spectrum (m/e):M-H 214.
35 :



solution, the residue was extracted with ether. The ether solution was
washed wit aturated brine solution, and dried over te.
After evap?yatllggr? %f the dry 30 ether solution, 0.957g (60"/?645}1‘!%3?{%3??
product was obtained: ESM5S nmiz 116.6 (MHerr]). -
Exanpl e 12 4- Chl or o-but-2-ynoic acid

[ 4- ( 3- br onp- phenyl m no) - qui nazol i n- 6-yl- 1 de | sobut yl

chl orof ormate (0.625g, 4.58mml) and N-methyl norpholine 35 (0.506g,
5.00mmol ) were added to an ice cold Egﬁﬁ#@glof 0.542g (4.58mmol ) of 4-

chl oro-but-2-yanoic acid in 7nL of etr Edrofuran under_nitrogen. After
30m n, a solution of 0.729 (3hedle :
N- ( 3- br omophenyl ol I.nd n

added and the m ﬁf‘ﬁ’?“&%@%’% bggkg)[@?'ﬂ“é?d 6? 'mrg?}fi'gm° gﬁ?&?ﬂw was
quenchedSw Otf2nanol)avere .addéd o an deectoldvaslution | ofc2. 200D V9 SRinkcl} iof mmaezmed
wi th water V, Y of br oIid;
ESVE m z 5 milﬁ&%%w% ﬁb}f Q)Jn oic'4bid'th Bemﬂ of te%‘a.?l “%ro

Exanpl e 13 After stiring for 30 min, a solution of 1.500 g of N—(3-bromopheny1)-4 6-

:s),ol( L?r E)nB(l;;E %IE{&E%I et ?ﬁ%ﬁnﬁﬁkorl éa&{lﬁldéhe mlﬁmfl‘:{gs ﬁ}‘édc%r Q%d

triethyl an @& rgacuenm n quenghed gvitheicaywaser; pawred into. sapsated selivdnmol )

and orrelbiwwnatecﬁﬁdnmuiﬁod&’éw%)amm ﬁme&hﬁr&eméﬂm&ﬁﬁegﬁg y f fehol
(10.6 g, 0.19 thrring at

room t enper & OPéihr‘T’g lfhn If"@ml’g ngﬁ I(‘?‘I'ﬂmn}%y%lﬁ'f gﬁ%‘%&&éﬁﬁ“@?@& RE4-tRis-h
brine and di(2-esbtisonyrethylptaminggdbuf-diyhoicAfatidr [4-(3-bréths-iphbnylirhing)-qaidaolinds-
(Rgf 13_?_g?lr Zah&iolr Onﬁg%g%ukﬁgcﬁ(z@g@@ aM-g.ﬁ%]zC' MS mz 171.2 15 (NHH[ err]).
Exanpl e 14
15 Example 32
R -Methyl-4-prop-2-ynyl-piperazine
+# Propargyl bromide (23.8g, 200mmol) was added dropwise to a mixture of 1-
methyl-piperazine (20g, 200mmol) and cesium carbonate (65g, 200mmol) in 350mL of
acetone. The mixture was stirred 6vemight under nitrogen at room temperature. The
20 inorganic salts were then filtered off, and the solvent was removed. The residue was
dissolved in saturated sodium bicarbonate solution and extracted with ethyl acetate. The
organic extracts were then evaporated to give 7.5g of 1-methyl-4-prop-2-ynyl-
piperazine: mass spectrum (m/e): M+H 139.

25 Example 33
4-(4-Methyl-piperazin-1-yl)-but-2-ynoic acid

n-Butyl lithium in hexane (17.2mL, 2.5M in n-hexane) was slowly added to 1-
methyl-4-prop-2-ynyl-piperazine (6.0g, 43.5mmol) in 40mL of tetrahydrofuran under
nitrogen. The mixture was stirred for 1 hr at -78°C, then dry carbon dioxide was

30  passed through overnight. The resulting solution was poured into water and washed
- with ethyl acetate. The aqueous layer was evaporated under reduced pressure to give

the crude acid. The dry acid was dissolved in methanol, and the insoluble salt was

- removed via filtration. The filtrate was collected and dried in vacuo to give 7g of 4-(4-

methyl-piperazin-1-yl)-but-2-ynoic acid: mass spectrum (m/e):M-H 181.
35



4-(tert-Butyl-di nethyl -sil anyl oxy) - but - 2-ynoi ¢ acid 20 A sol ution

of 3-(tert ywRybygptd Met hyl -sil anyl oxy)-but-2-yne (5 g, 29. 4mplynisdsiisrae
tetrahydrofuran (50 nL) was dropw se added into nethyl magnrensrlPum bron?

sol ution (11 m, 294mmol, 3Min ethyl ether) at 0C. After stirring-at
OC for 1.5 hr and then at roomtenperature for 2.5 hr, a stream of
dry carbon di oxi de was passed through t - pal e yel |l ow sol ution for

two hours. The solution was treated with an aqueous sol ution 25 of
ammoni um chl oride (2 g in 9nL of vvatgﬁmg@l 3400 nL of ethyl acetate. The
m xture was tityated vmthl%_h ro Ir|c acjd to pH 5.0. The ethyl
acetate | ayer was theh v P AGIGIANGEPTEINEr  sodi um

sul fate. After evaporation, g£hehS {1 obtal ned: HRVS ni z
215. 1096 (M+H[ er

o CiertoButyl - ai HEPHOA 81%8%%9 . %69%?1% aat Pymetiyimerpho T855s, 1

[4-(3- bri)rm-lﬁ.ﬁgmlhwawcf)dded to an ice cold solution of 1.900g (10.71mmol) of 4-(4-methyl-

and N et hy PRPEEE A1 ‘3‘825%??“’ wcid in' 5P 1 SR RRRNA Ml BSERY, Al o

sol ution of S@gmg o ﬂfolaﬂomot  §00-pof N-(3-omophenyl)-4,6-quinazolindiamine
di et hyl - si frany K of- &wapl Q&L bl tHR Sti;}@dl ’ N2.
After stirri n or r’gelaa %sol ution of O. %st7 3“%0%“ a?fbo@dﬁ{e
N- ( 3- br ormpﬁeé‘ﬁW‘} w& ghen quenched with ice water, then it was poured into saturated sodium

51 - 10 biparbonae] inddthe protaci Wad Bktrazfediyith dithyl abtate? CHESINADSE: \ﬁ)ﬁsﬁ of kst ur e
| Cce

was stirred rr for lh he tion uench
wat er. The reac? §,§‘1§§|35} e%ﬁ’%ﬂ?ﬁ@ﬂ"ﬁ%ﬁﬁ \@6@) e gﬁ@gd?fd"’%shed
wi t h sat ur amethyd-pitieranitol odr Bt enoim deidr [44¢3-brbm-phiengllantino)-quinauelin goy1i-ect ed

and purifiegdmie ﬁquﬁ h raphy (60% ethyl acetate in 5
hexane) to give klag% F rqh, fV%ri:?y?‘@dl nmet hyl - si | anyl oxy) - but - 2-ynoi ¢ aci d

[ 4-(3- br ono- phenyl am no) - qui nazol i n-6-yl]-am de: HRVS miz 511.1145
(MtH eri3) . _ _ Example 35 Exanpl e 16

4- Hydr oxy- but - 2-ynoi ¢ aci -(3-br. Dng lenyl am no) qui nazol i n-6-yl]-am de
10 4-(tert-Butyl -di X aci d

[ 4- ( 3- br ono- phen)Pmpaggd)bronude (2618gn&2ﬂ|mnrl)6wh§ addeddiopwide t68 mitRs ol )
was di ssol Vel peth 3YGhyHinettS hin@R20g, 225mmol) and cesium carbonate (73g, 225mmol)
-in 350mL of acetone. The mixture was stirred overnight under nitrogen at room
20  temperature. The inorganic salts were then filtered off, and the solvent was removed.
The residue was dissolved in saturated sodium bicarbonate solution and extracted with
ethyl acetate. The organic extracts were then evaporated to give 14g of (2-methoxy-
ethyl)-methyl-prop-2-ynyl-amine: mass spectrum (m/e): M+H 127.

25 _ - Example 36
4-[(2-Methoxy-ethyl)-methyl-amino]-but-2-ynoic acid
n-Butyl lithium in hexane (37.81i1L, 2.5 M in n-hexane) was slowly added to
(2-methoxy-ethyl)-methyl-prop-2-ynyl-amine (12.0g, 945mmol) in 90mL of
tetrahydrofuran under nitrogen. The mixture was stirred for 1 hr at -78°C, then dry
30 carbon dioxide was passed through overnight. The resulting solution was poured into
water and washed with ethyl acetate. The aqueous layer was evaporated under reduced
pressure to give the crude acid. The dry acid was dissolved in methanol, and the
insoluble salt was removed via filtration. The filtrate was collected and dried in vacuo to
give 15g of 4-[(2—methoxy-ethyl)-methyl-anﬁno]—but—2—ynoic acid: mass spectrum
35 (m/e): M-H 170.



(acetic acid:water:tetrahydrofuran=3:1:1) and stirred at room tenperature
over ni ght. 899/09'@2 reaction solution was treated with col d peirRfsespd7ghi on

and extract® t hyl acetate. The ethyl acetate solution was
washed wi th sodi um bi carbonate solution and 15 brine. Evaporation of the
dry ethyl acetate solution yielded 275ng_of the product: HRVE mz
397.0258 (MrH err]). -58 - Exanpl e 17
Hexa- 2. 4-di enoi c acid am de 20 Propargyl bromde (27.3g, 230mmol )
was added dropwi se to a mixture of Example’ ol i ne (20g, 230mml) and

cesi um carbonate (759 i tﬁ Om__ of ace&n_brTI;\le m xture was

stirred overni ght urléd . I norgani c
salts were then filtered off QM_@MMV% The residue was

di ssol ved in sat uf ed S bi c oI U Wi et hyl
acetate. The 25 @dé‘gm 26\%83 b %bdr ﬁ'g’&ﬁ{yknéﬁgﬁj%éi?

hexa- 2, 4-di ehb9mmxt) Wemmd&ed toemsice cold sqiqmmt ofi mE(gn(QajmeH oﬂﬁz-methoxy-
Exanpl e 18 NQiger aci d
30" ethylsmethylamipo-but-2-ynpic acid in @Tﬂm@%@%° %@%#%Sr e)ﬁ ovvl y
added to snrrmsf@r 3Pminch solation efcl.G0Qgi Qfel*l(@flgommm+4)6-qwn

t et rahydr of ugags 36]9%{‘ idine Was marhnthBs rixitid! WeasV\ErreRd! for! Bt hoooé *rhe at
-78[err]C, then on di. oxi

&1 passed throu h ove@ah%lf’ﬁ The
resul ting soTeé?tF%‘nw% ewump Ay K‘R&F@Fefaﬂﬁ“v\bg’ﬁédm‘
acetate.10r hebiaﬁmaﬁats dndYiey prodtictevapannatied viittd ethyl a&tmedcmroﬁfamgr Hyoofahye 35

the crude ac| %act sﬁllcg gaf eilutmg WICH‘I % gethgl ace‘art]eaPl(y 85)?%%&‘:[ Bgébg sc%J &bl €

salt was
renoved vi a friethoxgethyl)-méthygl-dminorteg-2-ymeic adid | (48 -ddomoagphemilaninojquinezalint o

O o) L WeH 168 y-amide R \Becrfin ohe): Wkrraed1o!l © ac A MRSy Shewt T

4- Mor phol i n-4-yl - but - 2-ynoi ¢ aci d
[ 4-(3- brpgm phenyl am no) qui nazol i n- GExarhphe1izge

Isgg:opyl-methyl-prop;Z-ynyl-amm

% Propargyl bromide (32.5g, 273mmol) was added dropwise to a rmxture of
-isopropylmethyl- amine (20g, 273mmol) and cesium carbonate (89g, 273mmol) in
350mL of acetone. The mixture was stirred overnight under nitrogen at room
20  temperature. The inorganic salts were then filtered off, and the solvent was removed.
The residue was dissolved in saturated sodium bicarbonate solution and extracted with
| ethyl acetate. The organic extracts were then evaporated to give 6g of isopropyl-methyl-

prop-2-ynyl-amine: mass spectrum (m/e): M+H 111.

25 Example 39
4-(Isopropyl-methyl-amino)-but-2-ynoic acid
n-Butyl lithium in hexane (18.4ml., 2.5M in n-hexane) was slowly added to
isopropyl-methyl-prop-2-ynyl-amine (5.1g, 46mmol) in 50mL of tetrahydrofuran
under nitrogen. The mixture was stirred for 1 hr at -78°C, then dry carbon dioxide was
30 passed through overnight. The resulting solution was poured into water and washed
. with ethyl acetate. The aqueous layer was evaporated under reduced pressure to give
the crude acid. The dry acid was dissolved in methanol, and the insoluble salt was
removed via filtration. The filtrate was collected and dried in vacuo to give 5.5g of 4-
(isopropyl-methyl-amino)-but-2-ynoic acid: mass spectrum (m/e): M-H 154.
35



| sobutyl chloroformate (0.343g, 2.5mml) and N-nethyl nmor pholine (0.322g,
3. 18mmmol ) gglmg@d to an ice cold solution of 0.540g (3. 18puwhjsogis7se

4- nDrpholln- 4-yl -but-2-ynoic acid in 50nmL of tetrahydrofuran under
nitrogen. After stirring for 30 10 mn,.a solution of 0.500 g of -
N- ( 3- br omophenyl ) - 4, 6- qui nazol i ndi am ne %Q 10 nmL of pyri di ne was added
and the m xture was stirred at O[err]C Tof "2hr. The reacti on was then

guenched with ice water, poured into saturated sodi um bi carbonate, and the
pr oduct was ext ract ed with et hylExanqiletto Chr omat ogr aphy of the
extract on silica gel, I s prBgSt 2t © (15:85),
gave 0.240g of 4- m)rph =]

[ 4- ( 3- br ono- phenyl am no) - qui rammide spect rum (rﬂe) M+H

268 et hyl ani no Is lgu%l chioroformate, (0 845g, 62mmol)Eﬁig'N ﬁ'neﬁ'gflrﬁo 1nl1°l|l%e Og.
(96nL, 25 M. 9mmolmmrad91ed/wa@ns¢m1@ selytien of d. Sg(wmmol) of 180pr0pyl-methyl-

di met hyl am nﬁnﬁo‘ﬂu@-@é}ﬁ&&&@&m 76 QTBY tetrhRy &Qﬁriﬂ-mﬂferfnﬁw Ry Afief WirdingUfoder
nitrogen. The mxturé was stirred fleﬁ-g&:b@h at then ry car bon § |de

Was pass 30 miny aspdwtion ef hgReE o emephenyl)4,6-grinazo G d

Wafj er ang \’\B@ﬂ%d dmet\baseédaua and thte r?mm gﬁa@mﬁé&fo@ﬁhﬁﬂ@d’ﬂ)ﬁ&ka&md\%saﬁﬁﬁ at ed
under reduce es ve t he, crude

i Sc0l ved | ruBERE I iceyietpouieh it Eested soffiin bindbintle, b t® piSduct
filtrat itm Wheemdctedavnh vethylcaektatec Chrbraatogrdphyedf the extrecton: silica gel, ehti6g  of

& i R LA ek X15168) A6 08968 GPRGboHR S adld 92O

Exanpl e 21 I"an no- nolr c

[ 4( 3- br ono- pye0ig |agidi FHof3- bp@mcenlmnyhn@nqmmmmws@] -amide: mass speefpirny(m/e):
chl or of or mat g1G9438359, 1. 72nmol ) and N-net hyl nor phol i ne (0.534g,

5.28mol ) were agded to an ice cold solution of 0.336g (2.64mmovl) of 4-

di met hyl am no- but -2-ynoic acid in 30nL of tetrahydrofuran under nitrogen.
Af ter 15 stirring for 30 mn, ascExﬂmplbclflOMGgof

N- ( 3- br omophenyl ) - 4, 6- qui nazol i pdi am n 10 L of pyridine was
added and the mixture was stirr € . The 35 reaction was
t hen quenched wi t Propacgyletremidep(@3rSes ﬁ%m@hmasaad;bdsdmpwinebimarmWQf

Zggrggte gLOduﬁ p@ﬂ%%ﬂ@(gpgdlmy&v@&smeﬁano /et% acet ate ?{’)L%Mgg)

gave 0.155¢g @a¢etoney {I}hgmw::}@,_surred overmght under nitrogen room temperature. The
20  inorganic salts were then filtered off, and the solvent was removed. The residue was

dissolved in saturated sodium bicarbonate solution and extracted with ethyl acetate. The
organic extracts were then evaporated to give 12g of diisopropyl-prop-2-ynyl-amine:
mass spectrum (m/e): M+H 139.

25 Example 42
-Diisopropylamino-but-2-vnoic acid
_ n-Batyl lithium in hexane (28.8mL, 2.5M in n-hexane) was slowly added to

diisopropyl-prop-2-ynyl-amine (10.0g, 72mmol) in 70mL of tetrahydrofuran under
nitrogen. The mixture was stirred for 1 hr at -78°C, then dry carbon dioxide was

30 passed through overnight. The resulting solution was poured into water and washed
with ethyl acetate. The aqueous layer was evaporated under reduced pressure to give
the crude acid. The dry acid was dissolved in methanol, and the insoluble salt was
removed via filtration. The filtrate was collected and dried in vacuo to give 1ig of 4-
diisopropylamino-but-2-ynoic acid: mass spectrum (m/e): M-H 182.

35



-53 - but - 2-ynoi c acid
[ 4- (3- bronp- ghen gm no) - qui nazol i n- 6 yl]-am de: nass spectri;?rms”mhg; e):

M-H 424, 99/0501 Exanpl e

4- Met hoxy- but - 2-ynoi ¢ acid 3.0 M Met hyl magnesi um brom de in —
ether (93nL) was slowy added to met hyl propargyl ether (20g, 280mm-|)
I n 300nL of tetrahydrofuran under nitrogéh- The m xture was stirred

for 1 h at -78[err]C, then dry carbon di oxi de was passed t hrough

overnight. The resulting solution V"aﬁxﬁﬂiﬂlﬁ 40 0 [err]C and 125nL of cold

10% sul furic 10 aC| d was added ke e terrperature beI Qw 5

during the dokiisoptopyl-amine-but:2-yneic acid [4- mophens ) gl -Gry]

acetate, then th |h?6i-éfo?ﬂ: erzﬁhﬁ&l aﬁam&ﬁ&h Hoﬁﬁ¢ 1e pa

distilled at redggga pressure &V%\p@g éeri]][g at gf]? 011;4 %I ve 15 69
it RBOR b B

of 4-di ret hy-2mmed v&fﬁ!i?ﬁéd%tﬂ eﬂéﬁﬁ %Plg
Exanpl e 33 annno-but-2-§n61€'fabiﬂ>iﬂ 100 mI2of/ Miahychﬁfxﬁlan under nitrogen. After stirring for

L ot or o gy bRl o3 8t oo HearhlBHi - pesotndiab RO 18 mL

9. 48mml ) V\mf@yaﬂdmd»asoachhdlané tlmtmktaml wias surreaf fay. 2420y O°€. Thermehdtionf was

i trogen, e qpbibed AP ales, pBud e terbRlen uRERlR biEgRohlGPind e

N- ( 3- br onopRsaguct was sxquam ﬁbylaaepme Ghrematogrgphy, f fhei qaféract on siliggageladded
and -t he 1 X! dphng\@ih %émeﬁngr acktdid 89959 Gavd heSzrgeaf tdueéprwpﬁ-rhaﬁﬁ Ahaeched
with ice water, poured at ur sadi.um.bi ¢ and t he product
was extract gRpt-2-ynoic \geidy ?‘L'QT;TO%E eqylami W%ﬁ%’&g}?&ﬂia’ﬂ S HRAF £ %&"‘“b
S:‘llzlcﬁ/etgﬁl (@;I;b/s)t Maiz w80ON - [ZEE gangg/ ethyl acetate (15:85), gave 0.270g
o] - oxy- but - 2-ynoi ¢ aci

br ono- phenyl am no) - qui nazol i n-6-yl ] -am de: mass spectrum (n e): MrH 411.

Exanpl e 24 _ Examplt- il et hyI am no-but-2-ynoic acid
n-Butyl {4 thiumi n hexane (54mAn i Q_ ) s slowy added to 1-
30 di et hyl am no- proi))éne (1 g of t et r ahydr of uran under
ni trogen. TFRQPFHE Famide {33 dgy ﬁéw) wap added dpepwise {@ 2 IiYtuEe Phon

di oxi de was napspﬂ-mamygimme (20g Ozaihﬁh@bﬂand 'Ebﬂumwﬁdﬂa&g(%@l lﬂsllﬁlmoi&isn

poured into t.h aget | ayer
was evaporatmaozna?%%&e pfEssit #?s é ?Wg"@tudga-%cf"g%%% rddin dry
acid was di st;uipczmrpnThnemhmaoic salts averd) then fitotedodf, andl the wolyentewas eenovesl.

‘;:c ! t4r ‘a‘lt Iet et 'gijne ﬁgﬂﬁ@ wak ggsgélﬂré‘d WRSarsrateSolifith Biatrbehde Soluflon @fid Exthted! With ©- 29
y ethyl acetate. The organic extracts were then evaporated to give 4.6g of allyl-methyl-

prop-2-ynyl-amine: mass spectrum (m/e): M+H 110.

Example 45
25 4- -methyl-amino)-but-2-ynoic acid
n-Butyl lithium in hexane (16.4mL, 2.5M in n-hexane) was slowly added to
allyl-methyl-prop-2-ynyl-amine (4.5g, 46mmol) in 50 mL of tetrahydrofuran under
nitrogen. The mixture was stirred for 1 hr at -78°C, then dry carbon dioxide was
passed through overnight. The resulting solution was poured into water and washed
30  with ethyl acetate. The aqueous layer was evaporated under reduced pressure to give
the crude acid. The dry acid was dissolved in methanol, and the insoluble salt was
removed via filtration. The filtrate was collected and dried in vacuo to give 4.1g of 4-
(allyl-methyl-amino)-but-2-ynoic acid: mass spectrum (m/e): M-H 152.



ynoi ¢ aci d: mass spectrum (nfe): MtH 156.
-54 -

4- Di et hyl arWﬂong?Joth ynoi ¢ acid _
[ 4- (.3- br onp- phenyl ani no) - qui nazol i n- 6-yl ] - ani de | sobut yl —
chl oroformate (0.975g, 7.14mmol) and N-methyl norpholine (1.5009, 5

14. 3ol ) were added to an ice cold sol ubten of 2.200g (14.3nmml) of 4-

di et hyl am no-but-2-ynoic acid in 125 nL of tetrahydrofuran under nitrogen.

Af ter stirring for 30 mn, a SO|EﬂdlﬂﬂeOﬂ61 500 g of

N- ( 3- br omophenyl ) - 4, 6- qui nazol i ndi am ng N of pyridine was added
and the mxture was stir e RRINRE-S eaction was then

guenched with ice water, pour aﬁ(ﬂﬁﬂ mgbl car bonate, 10 and
t he product was ext et cet ro f..th tract
on silica ge¥s°{”§VfJf’ tsﬁSﬁopa?é’P’HQﬁhﬁrb‘g& lin 2\}3

0. 750g ofs 4- @ghﬁidl)’lv&&l’é a@ded to an lvetcom golotion afi1c53g (10. Ommol) of allyl-methyl-
i 50" O ARERR T ARlc 84 37 160 of eitahy Bi¥kiten uHBSnBBEAL Al sticring! )
1- Et hyl - 4- prBQmm y\rs;alunpnpé‘rlai()mg of N—(3-bromophpnyib-érfgqmm0bndman(lf2m 3§ mL
175mmol ) was fg d DTH@ Og,
175mm|) and® cBEiUn, car%%éf?téeﬁ@? t}%ﬁ/ag’ ?& %rS%lrlrfw? C. ace %#The
m xture was thenguenched it @hﬁva@mg\mm lmtbéma&ﬁip hicarepateo

i nor gam 10 Sabﬁcﬁth\é"ifr@ddchl@&sgak&ﬁ&é@%ﬁf Iethg@rh@%thﬂée Cﬁ?&rﬁﬁgﬁmﬁﬁf of lewmhct Ehg
resi due was . splved. in sodi i car n.a
extracted wi f‘ﬁc%tgﬁkrlé mﬁsﬁ‘@nli; ?h n&?ﬁxﬁ?ﬁ&ﬁ% gplaﬂgfnmethyp
evapor at ed t amgHovisut-R9ghoid hcﬁt hwembmnmpp&nyh;ﬁmcmmamm&yn-mde MEAass

spectrum (me).: Mt 3 Exanpl e
27 gﬂec&um'?n%é).M+ﬁ§59f._(4_ Et hyl - pi perazin-1-yl)-but-2-ynoic acid
n-Butyl lithiumin hexane (42nL, 2.5Min n-hexane) was slowy added to 1-
et hyl - 4- pg op- 2-ynyl - pi per azi ne (16g, EQM 7 n 80nL of tetrahydrofuran
under

Exanpl e 25  pcT/uses/i5789

i—

-[4-[(3-Bromophenyl)amino]-6-quinazolinyl]-3(E)-chloro-2-propenamide
A solution of 2.2 g of N-(3-bromophenyl)-4,6-quinazolindiamine and 1.13 g of
diisopropyl methylamine in 25 mL of tetrahydrofuran was cooled in an ice bathas 1.0 g
of 3-cis-chloroacryoyl chloride was added over 5 min. After stirring and cooling for
20 30 min and stirring at room temperature for another 30 min, the mixture was poured
into a mixture of brine and saturated sodium bicarbonate. The mixture was extracted
with ethyl acetate. The organic layer was dried over magnesium sulfate and the solvent
was removed at reduced pressure.The residue was chromatographed on silica gel
eluting with chloroform and ethyl acetate mixtures to give N-[4-[(3-bromo-
25 phenyl)amino]}-6-quinazolinyl]-3(E)-chloro-2-propenamide as a yellowish solid. mass
spectrum (m/e): M+H 404.7.

. Example 48 :
3-[4-(3-Bromo-phen ino)-quinazolin-6-ylamino]-4-ethoxy-
30 clobut-3-ene-1.2-dione

A solution of 1.08 g of 3,4-diethoxy-3-cyclobutene-1,2-dione and 1.0 g of N-

(3-bromophenyl)-4,6-quinazolindiamine in 10 mL of ethanol was refluxed for 3 hr.

The mixture was cooled to room temperature. The solid was collected by filtration and

washed with ethanol to give 0.9 g of 3-[4-(3-Bromo-phenylamino)-quinazolin-6-

35 - ylamino]-4-ethoxy-cyclobut-3-ene-1,2-dione as a yellow powder: mass spectrum (m/e):
M+H 441.1.



nitrogen. The m xture was stirred for 1 hr at -78[err]C, then dry carbon
di oxi de vvagvgg%/ogoggssed t hrough overni ght. The resulting sol pEirRiesresrse

poured into er and washed with ethyl acetate. The aqueous |ayer
was .evapor at ed under reduced pressure to give the crude -acid. The dry
acid was dissolved in nethanol, and the insoluble salt was renoved
via filtration. The filtrate was coll ectéd-and dried in vacuo to give 18g
of 4-(4- et hyl - pi perazi n-1-yl)-but-2-ynoi ¢ acid: nmass spectrum
(me): MH 195. 35 - 55 -
Exanpl e 28 4- (4- Et hyl - piperazi n-1-yl)-but-2-ynoic acid

[ 4- (3- brono- t];yan?] 6‘

phenyl am no) - qui nazol i r8-f(3- Bm@ny!ammo) gumazolm@gmjngq-hﬂ-orof or mat e
(0.847g, 6.2mmol) and N-net 14. 4nmol ) wer e added

to an ice cold solution of iom ‘ .hI-
pi per azi r5-| -yl) - AunixParg rofi Q:Sagcloﬂ 3+[|4~(5£Btbnmf-pheeylaa'mya)fqmﬁnaza}m~6ﬂdmno]-4-

ni trogen. étﬁ&f%qul%b?}t'f-éd £ 1d¥ne38 ol Bf 489° B Minfib. alnc’é@ &' ethanol

N- (3- br onoph€ al nazd I am ne I'ne was added
and the ni xtwassreﬂuseéfqrﬂrlﬁ'd 'Pmerrmztum was copled tq cponrltﬁénperamrera@édm svlidwas t hen

quenched Wi t &y)leged WeHdE wasREY ith | dilidhob 3ind! ather gﬂﬁg UUWb'gC%beI[ZFI(S-vBr&ﬁm-and

the product- was extract ed eta ro ra y t he ext ract
on si | i BhenylaminQrqiinazg lw%raﬁar%p hypn%@amg %f‘wnga
1. 4509 of0 4- yedtowt powder: mass ipeﬁ@ﬁmz(nﬂe)iMqu 43901 440.y.noi ¢ aci d

[ 4- ( 3- br onp- phenyl am no) - qui nazol i n- 6-yl]-am de: mass spectrum (nife):
M+H 493. 15 Exanpl e 29

Bi s- (2- net hoxy- et hyl ) - pr op- 2- ynyI amEummple 50 Pr opar gyl broni de
(17. 8q, 150mm|) was adgled X .

bi s(2- met hoxy- et hyl ) amT ) ,
150mml ) in 350nL of acmesha & red overni ght under

n:c ]'E r Ogeglsa';] r 00|m AOmiktGFEPST 0.8UE F 3Tt15(3Lbeh§}:ﬁﬁh&13'§a?ahhé) dﬁi‘ﬁ&ohh@ylﬁinhﬂcﬂfﬁd
cat U at ed oEPAR BTOQPBCHERTLaone, 35 That d2% MEHIAtRRG P DL of waict, and 5
mL of ethanol was refluxed for 5 hr. The mixture was .cooled to room temperature and
the solid was collected and washed with ethanol and ether giving 0.45 g of 3-[4-(3-
Bromo-phenylamino)-quinazolin-6-ylamino]}-4-methylamino-cyclobut-3-ene-1,2-dione
20  as a yellow powder: mass spectrum (m/e): M+H 426.0.

Example 51

y cyclobut-3-ene-1.2-dione
25 A mixture of 0.8 g of 3-[4-(3-Bromo-phenylamino)-quinazolin-6-ylamino}-4-
ethoxy-cyclobut-3-ene-1,2-dione, 8 mL of ammonium hydroxide, and 8 mL of ethanol
was refluxed for 1 hr. The mixture was cooled to room temperature and the solid was
collected and washed with ethanol and ether giving 0.65 g of 3-Amino-4-[4-(3-bromo-
phenylamino)-quinazolin-6-ylamino}-cyclobut-3-ene-1,2-dione as a yellow powder:
30  mass spectrum (m/e): M+H 412.1.

Example 52
3-[4-(3-Bromo-phenvlamino)-guinazolin-6-ylamino}-4-
orpholin-4-yl-cyclobut-3-ene-1.2-dione
35 A mixture of 0.8 g of 3-[4-(3-Bromo-phenylamino)-quinazolin-6-ylamino}-4-
ethoxy-cyclobut-3-ene-1,2-dione, 4 mL of morpholine, and 20 mL of ethanol was
refluxed for 2 hr. The mixture was cooled to room temperature and the solid was



ethyl acetate. The organic extracts were then evaporated to give 20g of

bi s-(2- rret %%/09016 et hyl ) - prop-2-ynyl -am ne: mass spect r umggmnresas/1khde
172. Exanpl e 30

4-[ Bi s- (2 nmet hoxy- et hyl') - am no] - but - 2-ynoi ¢ acid n- But yl -
l'ithiumin hexane (42nL, 2.5Min n- hexane)j was sl owy added to bis-

(2- met hoxy- et hyl ) - prop- 2-ynyl -am ne (189 T05mmol ) in 80nL of

t et rahydr of ur an under nitrogen. The m xture was stirred for 1 h at

-78C, then (oMedad 98 Whsheddwithasthaibdl ﬂﬁBﬁ‘dﬁért Bivinigg 0.6 ef nofg Bt[4-(BRBromo-

oot at o, ThhERBIR RS VAT 4rBa I Naasiopn-yeltd B8 g g

the crude acjeflowlpvdérymasy mnc(n@olw-dd%ﬁ 1y¥8hdnol , and the insoluble

salt was rem)ved via filtration. The filtrate was collected and dried
in vacuo to give 18g of 4- [ bi s- (2-met hoxy-et hyl )-am no] - but-2-ynoi c
acid: mass spectrum (nfe): MH 214. 35Example 53

-56 - i€a &4- -bromo—

4- [ Bi's- (2- met hoxy- -

phenyl ani no) - qui nazol | n 6- yI ] lin-6- l;é@éﬁiyl chI or of or mat e
(0..845g, 6.2mmol ) A Nt(glbrﬁﬁxobﬁer%ﬁﬁ@& winazofindidaimd and'B5 ¢ @dded

t ' I I t f

et hoxy- et hyTyN-2HF9RIP X ° té:ﬁmp‘?ﬂafﬁ L1 98 bRy ds iumwéww 8O gl
nitr Og eno hN-méthyB[ Zﬁﬂé&ahgdfonfcoﬁﬁy]rmﬂondb hydruéhlloﬂdeaﬁ/ai afaéd. Stafing was
N- ( 3- br onpbphen o]

ad((jed and 'I[D he® %“k?‘ﬁpé 1\Msat gt@#@%@&# Fgﬁ’i’“ﬁ{gl{;b%rétﬂrgf QB err %%g rea\ﬁﬁt%on
was then quemitier ofi sollivne bicachosate apd bring andtextracied Maﬁleelhselcaaﬁtam Tbe organic

b b
Clhfg:ra?(r)lgﬁ :p%%& Qﬁs BEOS Bodr r\‘@@g on i ﬁ%j T‘Hetgb \?én'E'Was Q&ﬁﬁ@é@and the residue

, eluting w
met hanol / et hyRs & Mm@dg@ sili utg@gmgf etlayl[ aeetate and methanol mixtures.
(2- et hopy/ - eTHH'ﬂ'ocﬁﬁEt %ﬁited)lﬁltlﬁeth Diaget#6izhd methanol m a 4:1 ratio containing 1%
[I\/Ifer( glgr ofro- %ﬁéx?nrgeng?\)nng ldl M]etl?yl 1,2,5 6-%' épo-pyndme- -cargg)%;l{cua%llc{ 21 €):

(3-bromo-phenylammo)—qumazolm—6~y1]-amlde as a light yellow powder: mass
spectrum (m/e): M+H 438.3, 440.3.

20 Example 54
4-(2-Methoxy-ethoxy)-but-2-ynoic acid
To a suspension of 6 g of 60% sodium hydride in mineral oil in 200 mL of
tetrahydrofuran at 0°C with stirring under nitrogen was added dropwise 10 g of
methoxyethanol over 15 min. The mixture was stirred an additional 1 hr. To the stirred
25  mixture at 0°C was added 19.54 g of propargyl bromide (80% in toluene). Stirring was
continued at room temperature over night. The mixture was filtered and the solvent was
removed from the filtrate. The residue was distilled. The distillate was dissolved in 250
mL of ether. The solution was stirred under nitrogen and cooled to -78°C as 40 mL of
- 2.5 molar n-butyl lithium in hexanes was added over 15 min. Stirring was continued
30 for another 1.5 hr. Dry carbon dioxide was allowed to pass over the surface of the
' st_irring reaction mixture as it warmed from -78°C to room temperature. The mixture
was stirred under a carbon dioxide atmosphere over night. The mixture was poured into
a mixture of 100 mL of ammonium chloride and sodium chloride. The organic layer
was separated and dried over magnesium sulfate. The solvent was removed and the
35  residue was maintained at 100°C at 4 mm for 1 hr giving 11.4 g 4-(2-Methoxy-ethoxy)-
but-2-ynoic acid.



15 Exampl e 32

1- Met hyI 4-069Bugo1¥ NY! - pi per azi ne Propar gyl brom gg1i@shslg7se
200mmol ) was an é dropwi se to a m xture of 1- - met hyl - pi perazi ne (20g,
200mm|) and cesium carbonate (65g, 200mmol) in 350nL of acetone. The-
m xture was stirred overnight under nitrogen at roomtenperature. The 20

I norganic salts were then filtered off,- t he solvent was renoved. The
resi due was di ssol ved in saturated sodi um bi carbonate sol uti on and
extracted with ethyl acetate. The Exaﬂw@msl extracts were then

evaporated to give -4pro V).- razi,ne: mass
spectrum (nfe): IRl aid 3 £ 9= Exanpl e
33 4- 4-MM&_’] 1-yl)-but-2-ynoic acid

ToChyl - 4 pr op. 2. We"a Crotdion St 78 8 4Ry Snolifrody Vb Bolind © 21

under 5 lﬂ.ﬂmbmf isobiutyl whiorofosmate $n 46imk of tétrahydrafurantat 043 @ astddded OrSy

b d el h on
tas pour eq if MR ibiylnfEsadhe RIRNA BY L3 Bke sIBE NS HOMBAGNUEL]
was evaporatqgmamlmmmwuswnsrwgwpemqydgfqrel Thr at {he ardi 0 min et meE dry
acid was di sgRpetaird. ThERIkBROVas A6Ed oRer i UPO°€. SRt midfre was pdufiPies! Vi a

filtration. The fjlt s coll ected ed in vacuo to e, 79 of

4- (4- sarrayed sorvis Bsmponats pnd GrracpAeh dthylacetate, Tbe ow@&ﬁmowéa M H
181. 3510 dned oveMQ@{eQiﬁﬁiL@ulfate The solvent was removed and the residue was

PCT/ US98/ 157

4- (4- Vet hyl togrFted. on siliga, &el, elpting with ool poptatey, chgeform, E e eanaf
phenyl am no)solyént mixtires-16- givk- Q65 dg of 4-(2-Memoxy—|eﬂmlw)-b|ht-2,~bmmcoiomd rfdt(8-

S, S A il Py ok iopic
9406/

plpera2|2 0|c aC|d in 150nL of tetrahydrofuran under
nltroger’r After stirring for 30mn, a solution of 1.500 g of
N- ( 3- bronophenyl ) - 4, 6- qui nazol i ndi ai Bixaple 56i n 12 nL of pyridine was
added and the m xture was sti 2! ofor er-b%-Z- er ra]‘:(z‘1 The

To a suspension of 8.2 g of 60% sodium hydride in mineral oil in 271 mL of

tetrahydrofuran at 0°C with stirring under nitrogen was added dropwise 10 g of

20 propargyl alcohol over 15 min. The mixture was stirred an additional 30 min. To the

stirred mixture at 0°C was added 15.8 g of chloromethylmethyl ether. Stirring was

continued at room temperature over night. The mixture was filtered and the solvent was

removed from the filtrate. The residue was distilled (35-38°C, 4 mm) giving 8.5 g of a

liquid. The distillate was dissolved in 200 mL of ether. The solution was stirred under

25 niti‘ogen and cooledto -78°C as 34.1 mL of 2.5 molar n-butyl lithium in hexanes was

added over 15 min. Stirring was continued for another 1.5 hr. Dry carbon dioxide was

allowed to pass over the surface of the stirring reaction mixture as it warmed from -

78°C to room temperature. The mixture was stirred under a carbon dioxide atmosphere

over night. The mixture was poured into a mixture of 14 mL of hydrochloric acid and

30 24 mL of water. The organic layer was separated and dried over magnesium sulfate.

'The solvent was removed and the residue was maintained at 100°C at 4 mm for 1 hr
giving 10.4 g 4-Methoxymethoxy-but-2-ynoic acid.



reaction was then quenched wth ice water, then it was poured into

saturat ed ggsdggsui0 bi carbonate, and the product was extrac®Peu/usiosmssphyl
acet ate. Chromat ography of the extract on silica gel, eluting with
nmet hanol / et hyl acetate (30:70), gave 0.590g of 4-(4- -
met hyl - pi perazin-1-yl) -but-2-ynoic acid

[ 4- ( 3- br onp- phenyl am no) - qui nazol i n- 6- yT?S-' am de: mass spectrum (me):
M+H 479. 15 Exanmpl e 35

(2- Met hoxy- et hyl) - met hyl - pr op- 2-ynyl Exmnple 57 Pr opar gyl brom de
(26.8g, 225mml) wa; dd [

(2- met hoxyet hyl ) net fyr=ar DO (739,
225mol ) in 350N of acetoneg!mmlmﬁ:hd]rmLLdQs stl rred over ni ght under
niirogen al rOOMEDs stFdPEAGIAN & 0.6 of ARG m@%bwgzg fa an'dt@s@d

off, and the sol vent wasS reno

sat ur at e squll- ofisobatsl ederefarmats intl6gnL of @@Y‘?@Bﬂé‘u atf"Cywas ad e1‘;‘t §I

acetate. Phit i ?% lih& Fo oW By BTy 6F S6IRd qst- bidinéphéay}A4s- funazohn—
(2-net hoxy-q\I eth nmet hyl - r6)|’o 2- y%ﬂly ?31 ss S ectrum nm e M+H
127. diamine. Stifring was contmu for 1 room temperature.

4-[(2- 'VEt hO)SA(mﬂﬁéifgﬁalfmidmt oﬁiﬂmm&dﬁdelﬂs) ﬁbpatbtl(hbove was added TheB!nimhre

(ot ot Mowy- GEAsRFreft a6 adition 30 Tath ad stordlf %a'l’ﬁ‘bwfg gt Tl B b8 poursp
t et r ahydoof umm;atlmterl sodium diparbonfeandiextranted with ethyl acetatef The drghnicsolutivgC,
then dry 30 o, LREOPGydl Hfﬁb%%m‘?@?i?ﬁﬁés?ge ts&rvﬁfﬁg@ag’ r&fd&\rﬁ&'tand-rtﬂ@ éﬁaﬁérwgg

sol uti on was poured I nto d wt acetate
aqueous | ayeshrematogsaphest on silicagel eluting sitheghy! acetatgand §b¢r@fqr§1 splveat pH¥tugIsude

acid. The drey Q%Cb Qf SERfeIR ]yhi%tli& Nl o?@%mhm-(s-bromélﬁaéﬂypiﬁnsﬂt
was renoved Vi

o o gl S ok s Ao L S 0 et

mass sp rum35 (nmfe): MH 170.
- 58- Example SSarrpI e 37

(2- Met hoxy- et hyJ_M Yﬂxit—@@x{?)?c'
A mixture of 54 g of methyl 4-bromocrotonate and 30.2 g of calcium carbonate
in 200 mL of methanol was refluxed for 5 days. The mixture was filtered and the
20  solvent was removed from the filtrate. The residue was dissolved in ether and washed

with water containing a trace of hydrochloric acid. The ether solution was dried over
magnesium sulfate. The solvent was removed and the residue was distilled to give 30.6
g of methyl 4-methoxycrotonate. This material was stirred in 170 mL of 1IN sodium
hydroxide for 3 min. The solution was washed with ether and the aqueous layer was
25 acidified with sulfuric acid. The mixture was extracted several times with ether. The
combined extracts were washed with brine and dried over magnesium sulfate. The
solvent was removed to give 4-methoxycrotonic acid as a crystalline solid. A 10 g
portion of this acid was stirred in 50 mL of benzene at 0°C and 8.3 mL of oxalyl
chloride was added. The mixture was stirred at room temperature for 6 hr. The solvent
30 was removed and the residue was distilled to give 4-methoxycrotonyl chloride as a
colorless liquid.
To a stirred solution of 1.0 g of N-(3-bromophenyl)-4,6-quinazolindiamine and
0.62 g of diisopropyl methylamine in 21 mL of tetrahydrofuran at 0°C was added 0.62
g of 4-methoxycrotonyl chloride. The mixture was stirred at 0°C for 1.5 hr and 10 min
35 at room temperature. The mixture was poured into saturated sodium bicarbonate-brine
and extracted with ethyl acetate. The organic solution was dried over magnesium



phenyl am no) - qui nazol i n-6-yl ] -am de | sobutyl chl orofornate
(0. 8459, Owygwwwestsand N- et hyl norpholine (1.2g, 5 11. 9nmol PCRaIses/estaed t o
an ice cold solution of 1.6g (9.52nmml) of (2-nethoxy-

et hyl ) - met hyl - am no-but-2-ynoic acid in 50nmL of tetrahydrofuran under

nitrogen. After ~stirring for 30m n,66 solution.of 1.500 g of
N- ( 3- br onmophenyl ) - 4, 6- qui nazol i ndi am né in 15 nL of pyridine was added
and the m xture was stirred for 2hr at O[err]C The reaction was then

quenched wi sulfates Thesdlation twas rﬁlteted/\thsoqghLmlmi gehtand slat solwdng ovas adinoned.OThe

lCJJIh(r:ng'? ggﬁ :Baﬁ@ﬂgﬁag ﬁe&{'s?ﬂﬂg ?@gclte&%n 1) (F ng@‘ ltiﬁ f%?ﬁ-l}d@ﬁgiﬁnbﬁtn}enow acid
met hanol / et W(3-mammnymmﬁ)qumobn )Shwldﬁ ag a-yellow sohd mass spectrum

met hoxy- et h@ﬂ])e no- but - 2-ynoi c acid

[ 4- ( 3- brono- ph%nyl am no) - qui nazol i n- 6-yl]-am de: mass spectrum (me):

MrH 468.5 15 Exarrpl e 38

| sopr opl - met hyl - pr op- 2-ynyl - ani ne Example 59 Propar brom de (32.5g,

273mmol ) was added dr opwisa2350m% 2L t hyl am ne

(209, 273mmol) and cesium C&@Mﬂ_ﬂﬁm 350nL of

acetone. The m xture_was r ht, u tro oom 20

tenperature. The’t ASFYEH° i %’i# @ed:l rM% F%ér" 8ﬁené®d4h?é“%ﬂ}’é

was rent®¥eddiamine, lﬁﬂamleél 6 mam ol of wreshy] r2-boomomadtiyd aoylateahd c’.a?&g)nat e

solution an I et at tyac re
g)edtr{‘o glg éﬁ%s&z!i}n carbonfte 14 2[0%&. to?}‘ NN, E%efﬁgﬁéﬂﬁagm’ﬁé 2 el

t hen evapor I 'soprop ynyl -am ne:
mass spectr fon Y Hﬂé\pursm;popuemperzggre en the reacuon was poured into water, and the

Exanpl e 39 resulting Imxture was extracted withdwlo! FREbAPBF i 1 Eb’étatém'l‘t@ ethll acéraye0i C
acid n- B [, 1] |um|n exa %\Pg 5M|nnhexae was
slowly addedOlption was Pq mrwatag e lgmn@d(%lef@m% in
ﬁom_ of 15 et mdthyedhylf acerare. Two majmlqrroductsf ogne of fTthe d¢uluthh) thevieSord of Mﬁﬂcﬁ OL 1
r at -78C, P4 ' [ verni The
resul ting so{)‘ﬂ?{lﬁgg Ely\/‘\’/a&s;e{é1 ou"?mg{l f@ﬁ vvg@ %’r(’%%hod‘ gigﬂ"&m %eqﬁ‘?ﬂe gfﬁ& fled
acet at e. Thavitometbylene ghlorideqa Additiopfzome hexdnes gavgacsadidpwhishuwas filtergidy e
the crude aqig. ﬁmte vsﬂdsve\a?bﬁteaaémﬂlasmia/f&mea Mehidanot 0. @q% S fhel Jé&bl e

salt was [trate was col ecte dri ed

t] h
I n vacuo to“ﬂ?‘% @gatolfﬂlllgzc M%((l\& b b}:fl Snet hyl - am no) - but - 2- yn0| C
acid: n@@s spectrum (me): MH 154. 35 '

Example 60

-4-{4-(3-Bromo-phenvlamino)-quinazolin-6-ylamino}-
but-2-enoicacid methyl ester
_ A mixture of 3.15 g (0.01 Moles) of N-(3-bromophenyl)-4,6-quinazolin-
25 . diamine, 1.38 mL (1.96g; 0.011 moles, 85% pure) of methyl 4-bromocrotonate, and
2.76g (0.02 moles) of potassium carbonate in 20mL of N,N,-dimethylformamide was
stirred and heated in an oil bath at 80 degrees for 1 hour. The reaction was poured into
water, and the resulting mixture was extracted with 3-50 mL portions of ethyl acetate.
The combined extracts were washed with 5-50 mL portions of water, then with 25 mL
30 . of brine. The ethyl acetate solution was dried over anhydrous magnesium sulfate, then
taken to a gum in vacuo. Trituration of this gum with methylene chloride gave 0.875
grams (21%) of CL 151757, melting at 185-190°C. MS M+H =413, 415.



- 59 - | _ Exanpl e 40

| sopr opy| - wed 9gyés0rami no- but - 2-ynoi ¢ aci d [ 4-(3-brono- PCT/US98/15789
phenyl am no) - qui nazol i n-6-yl ] -am de | sobutyl chloroformate .
(0.845g, 6.2mmol) and N-nethyl norpholine (1.0g, 5 9.9mmol) were added t©
an ice cold solution of 1.5g (9.67mmvl)_af isopropyl-methyl -

am no-but-2-ynoic acid in 70 nL of tetrahydrofuran under nitrogen. After
stirring for 30 min, a solution 09 g of

N- ( 3- br omophenyl ) - 4, 6- qur nazol I ndi amE%ém]plglgl _of pyridine was added
and the m xt ur eBug2-ys Grdimie P - ArOlina6yk __41_!:-
quenched with |c Yl dgl'df?]ﬁ ga)tlurn%lg %dedtrﬂ- &@rm 3 4.t he
product 10 was extract ed&t/)\n tsﬁ ﬁo(ace tate. Q Chromat o rap a{t e extract

on silica gédimethylaming-methylepgampin phenybi-amaids, 2.4Q geamy ©.0118: re@ys) f NeN
0487g9b05 '%ﬁﬁé tRPV1, 3 PRk Enclitniife myéﬁocmonde,éﬁtal F.59Créms (o 0115 moles) of

L (DT O D sk chrbotiate 1h 5 3°RiL. OF giaial acetic seid Bt ofp a0 Do was
D|9I7 soplr ;)pyl reﬂlmdgonémommmcoohng the solid “;aermm(ﬂdaﬂd i%b@maﬁﬁeﬁ Fibnd ﬁzethyl
197mmol ) was ro to a i i,sqpr. e

197mmol ) an(‘f‘ﬂil Fﬁrﬁoc%t{/) 8“(%‘4?8)% ﬁ#tﬁ?"'sr’i"rd & CiBXh meg%gt%ré%gThe
m xt ure vva52§t41(ZrMSMﬁéi[mZtﬁ&.1 under nitrogen at roomterrperature. The 20

i norganiyg salts were then filtered off, and the solvent was renoved. The

resi due was di ssol ved in saturat ed sodi um bi car bonat e sol uti on and
extracted with ethyl acetate. The ExamplgafiZc extracts were then

evaporated to give 129 of di i SMRrAEMin-AYRRetRelVARYlicHRdE: mass
spectrum (nife): H 139 2 ] Exanpl e
42 manner  descrigedy P o Jfrapgrai Rdemuk. Krpwszek.o fmthetic
n-Butyl lit rﬂ:ommumcmn%( 831650, (PO9B))idn 8B: ihenane&syae 1sImolk)y postitad dfo

under” 13" HoRafie Vi@ 68§ (22 L6 taiptplpdiiys ' %‘Ehy@“””

car bon di oxicfanaienic a¢id in fb@&médoitdwmgh Afiterrheatiphg in ath eil baguatt70ndegsfoir Ut llﬁn
was poured ipdyfs, Wad §(§1 %Slgovgd in vathd N Phd YsidtfeChvad ﬁ;ssﬁl%d 3 &Uﬁe

| ayer was evaporat ed u pressure to give e acir’d

The dry aci éomsnwl@%m@al  being fiftene Thefiltratevastaken b an ol jip vagup. This
oil was chromatographed on silica gel. Elution of the product with 1:19 methanol

20  methylene chloride gave 5.51 g (32%) of the product, which melted at 121-125°C.

Example 63

A tetrahydrofuran solution of 2.06g (0.012 moles) of 2-Morpholin-4-ylmethyl-

25  acrylic acid in 25 mL of tetrahydrofuran was cooled in an ice bath, and 1.56 mL
(1.64g; 0.012 mole) of isobutylchloroformate was added, giving a precipitate. This

was followed by 1.32 mL (1.22g; 0.012 mole) of N-methylmorpholine. After 2
minutes, 3.15 g (0.01 mole) of N-(3-bromophenyl)-4,6-quinazolindiamine in 25 mL of
pyridine was added. Cooling and stirring were continued for 1 1/2 hours. Then the

30 reaction was poured onto ice and 25 mL of ethyl acetate. The resulting mixture was
extracted with 3 portions of ethyl acetate. The combined ethyl acetate extracts were

. washed with brine, dried over sodium sulfate, and taken to an oil in vacuo . This was
washed with water and chromatographed on silica gel. The column was eluted with a
gradient ranging from 1:1 ethyl acetate hexanes to 1:19 methanol ethyl acetate. The

35 fifth fraction contained 0.733 g (15%) of the desired product Mass Spectrum (m/e) M +
H 235.5.



renoved via filtration. The filtrate was collected and dried in vacuo to

g(gln}/e) 11g of‘,ﬁéggmgé6 di i sopropyl am no- but - 2-ynoi ¢ acid: nass p@ﬁﬁgggg,qugagg
e

Exanpl e 43 Di i sopropyl - am no- but - 2- yn0| c acid -
[ 4- ( 3- br ono- phenyl am no) - qui nazol i n-6-yl ] -am de | sobut yl
chloroformate (0.845 g, 6.2mmol) and N m§§hy| nor pholine (1.0 g, 9.9

nol ) were added to an ice cold solution of 1.8 g (9.67nmol) of
diisopropyl- 5 am no-but-2-ynoic acid in 100 nL of tetrahydrofuran under

nitrogen. After stirring for SOExanmteSGIutlon of 1.500 g of
N- ( 3- br onophenyl ) - 4, 6- qui nazol i ndi | of pyridi ne was added
and the m xture was stirred for 2 ——The reaction was t hen

quenched wit h i ceAfiar the method eﬂBrauncﬁGmtRman,eJdAmcﬁhnm S acarS2o346¢ (123M1.t he
product wgs %‘76?@% ﬁW%ﬁnﬁth’t ofés§ bft bfe rlﬂ%ﬁf&&&%@ﬁ%ggfﬁﬁi Sf‘nggﬁél on

silica gel, anol et h acetate
di i sopr opyI gtcr was copled o -} hoCc Thejrgaction was stirred v1gorously,

[NﬁH( 28 gr ono- pslmg fwnsqhonsy SRARLY @o@db!ﬂeh BAHR hyaﬁmsdeswtaaaen pomon(videe)

N T ot hyl O &PeBoq gF pbopt ap bour. Cooling and vigaspss SR e Ghutipued fpg about
281mmol ) wasléhoes, Thepactien inixtarenwasithéreexafacted with S0pmbflettise! Mhe-ag asouRe

Scetone. [0 nelselPes SEHAWER AL S of %?gﬁﬁ%ﬁ%‘%*ﬁ%f%imeggs'ﬁdﬁmwd The
t enper at ur e. rePalting roixgue | wass ektractege witht 3rd 00 finLt portidno of etliord The conibinedt
vwas removed. efhreal e }thggs rﬁ%smafwzﬁwmeef bﬁnéagﬂeﬁ%ﬁﬁ Vlisgiul G@rhonat e

sol ution and_extra acetate. 'The organiC extracts were
then evapor atBgsqlntion yas takww oil V‘;/Y‘l‘-‘ﬁﬁt hyhis oil was fake up.ip ghputAQOBL ofass

spect rum ( n Boilin}/hkptdr) leaving a gum. The heptane solution was sgparated and boiled ngl e
45 25 15 .to about SOmL. Cooling gavé ?4%%0 m&\& ami no) - but ynoi ¢ aci

ot : Example 65

A 2.88 mL (4.19 g; 0.033 mole) portion of oxalyl chloride was added to 2.47g

20  (0.015 moles) of 4-bromo crotonic acid suspended in 25 mL of dichloromethane. To

this was added 3 drops of N,N-dimethylformamide. After stirring for about 1 1/2

hours, the solvents were removed in vacuo, and the residual oil was dissolved in 20

mL of tetrahydrofuran. This solution was cooled in an ice bath, and a solution of 4.72

g (0.015 moles) of N-(3-bromophenyl)-4,6-quinazolindiamine in 50 mL of

25  tetrahydrofuran was added dropwise. This was followed, still with cooling by the

dropwise addition of 2.61 mL (1.99g; 0.015 moles) of diisopropylethylamine in 10 mL

of tetrahydrofuran. After cooling and stirring an hour, 80 mL of ethyl acetate and 100

mL of water were added. The layers were separated, and the aqueous layer was

extracted with 100 mL of 1:1 tetrahydrofuran -ethyl acetate. The combined organic

30 layers were washed with 50 mL of brine, then dried over sodium sulfate. The solution

was taken to a solid in vacuo. This solid was digested for an hour with 100 mL of

ethyl acetate to give 5.87 g (84%) of product. Mass spectrum (m/e) M + H 460.8,
462.8, 464.8.



n-Butyl lithiumin hexane (16.4nL, 2.5Min n-hexane) was slowy added to
al I 'yl - met Qi ooy 2- yny! - am ne (4.5g, 46nmml) in 50 nL of t eaTAISPdnsTsar an
under nitrogen. The m xture was stirred for 1 hr at -78C, then dry
carbon di oxi de was passed through overnight. The resulting solution
was poured into water and washed 30 th ethyl acetate. The aqueous | ayer
was evapor at ed under reduced pressure 1% Qi ve the crude acid. The dry
acid was dissolved in nethanol, and,the ins é]ubl e salt was renmoved
via filtration. The flltrate was COEF‘EE’tpéﬁé d drled in vacuo to give 4.1g

of 4- k : [ -Gyt e): MH
152.
Exanpl e 46 Twenty ﬁvemxlhhters OfZNWW lgnt? noygn} 6‘%%‘?8“5‘8‘?8““

[ 4- (3- br omoeoled in an ice bath, and a solution ofl 16 g (2.5 mmoles) of 4~Bromo-but-2-en01c

henyl t
FOESZS 6%%@%@5& %@r ol I ne (yj!] 8m1de' ﬁ-Plég %\L Sfltét‘fva\g& ed to
an- i ce col anddPumLoof NsNﬁmsély(fmnm@ ‘yas)faddcd yiropReisey | After stirring for 2

ami no- but - ﬁoufa%m%f%ﬁ 2648 lan@B0tHEL, bﬁmmq?eoﬁamfunm bicaftihite Witk er

stirring for a solution of 1
N- ( 3- br oropdadyand megém W3R SSTAEAEEh b organis ayer was exfracteg Vith 48 W of added
and tﬂe M btike.e dried @aerrsroaduﬁogulﬁbd aﬁthl&&f]t& anl sl rigagdduon. \é\/a$'hls wast hen
quenc e en it aturate iu
bi car bg‘gat é'ff“oﬂ?% H\?!ﬁ"ﬁﬁjé' ﬁﬂ %@t Fhrfe?ie e&}? ?ﬂgaé’eglé{?embs mg
Chr omat ogr #4%) of the desiredtpreduct,omhich meltsd kt 255-47 "Cel Masmgpemm (me) M +
met hanol /e?@'h?&eﬁﬁf&‘ ﬁ 9%)4 gpve 0.7509 of allyl-methyl -
[4(3

am no- but ynoi'¢c’ “acid rono- phenyl am no) - qui nazol i n-6-yl | - am de:
mass spectrum (me): MH 450. 15

Exanpl e 47 o Ex_am?_le 67

N-[ 4[ (3. Bronpg - l] ny 3(E . 4 N

A sol ulpon dliethyla ke L 2 24 3 g of

di i sopr opyI met fAHsﬁl’iitlBﬁ dfﬂS 1‘5 mL @3{65 gt rsﬁlmiﬁﬂés)reﬂdiwiylmbﬁd 200 b ofce
A tor st ¢ AniRydrmAdh ol ind BBRENR G e i d ERGRIBE b ES £ EST,
f or anot hemmuBoles) ro,f #Byomoxbutr2eencic qmi:r[éc(3-brom0-ph¢nwlamnn)>qmnagolm-6fyll-ne
and sat ur ataafqe 4| o' MIPbE iARPabRuran Bfd B til. WS NR S iny B6ftfnide was added
20 dropwise. After stirring for 2 hours, 45 mL of ethyl acetate and 30 mL of saturated
aqueous sodium bicarbonate were added, and the layers were separated. The organic
layer was extracted with 25 mL of brine, dried over sodium sulfate, and taken to an oil
in vacuo . This was chromatographed on silica gel with 1:9 methanol methylene
chloride to give 677 mg (59%) of the desired product, which melted at 196-199°C.
25 Mass spectrum (m/e) M + 2H 228.5.

Example 68

disulfanyl-acetic acid
Mercaptoacetic acid (0.82 mL) was stirred in 50 mL of water and cooled to 0°C in
30 anice bath. A solution of 1.33 mL methyl methanethiosulfonate in 20 mL of ethanol
was added to the solution dropwise. The mixture was allowed to warm to room
temperature and stirred overnight. Saturated aqueous NaCl (20 mL) added to the
mixture and 2 portions of 150 mL ether were used to extract the aqueous solution. The
combined ether layers were washed with 30 mL of saturated aqueous NaCl solution
35 and dried with magnesium sulfate. Evaporation of the ether gave 2.43 g of a light
yellow oil. Kugelrohr distillation gave 1.23 g colorless oil. '‘HMR (CDCL,):



with ethyl acetate. The organic layer was dried over magnesium sul fate and
t he sol Veniyo 99/09014\aS renoved at reduced pressure. The resi duecrasses/15789
chr omat ogr aphed on silica gel eluting with chloroformand et hyl
acetate mxtures to give N-[4-[(3-bronmo- 25 —
phenyl ) am no] - 6- qui nazol i nyl ] -3(E) -chl or o- 2- propenam de as a yel |l ow sh
solid, mass spectrum (nfe): M-H 46407,

Exanpl e 48

3-[4-(3-Br orﬁiom&és;yl}i)n 8354 (sj BH};052. 5(£ 3H)amMSﬁEI§k mfzhm(yg (M’*) Adapted a
cycl obut - 3-ene- 1. 2-di one A solution_ o g

3, 4-di et hox;PIQQ“@'}‘Eq fom: B Parsong; §iad, drdra (Blegloi_l\l923 (1965).
(3-bronmophenyl ) - 4, 6- qui nazol i ndiam ne in 10 nL of ethanol was refluxed for
3 hr. The m xture was cooledtg‘;%gnﬁeg erature. The solid was
collected by filtration and t ethanol to give 0.9 9 of
3-[4-(3-Brono-p
yl am no] - 4- et hoAy

B
o (o o R scidbnd BT 25 Phind of GbiGe 32 daﬁye' 'R

-62 - tetrahydrofuran was cooled in an ice bath. Axhibpl mlADortion of isobutyl

3-[4-(3-Br Orl?ﬂld?&%?ﬁ% ene- br@g@g i 5; gﬂuﬂﬁ‘é}% rﬁetkyl morpholing (was gdded,

di met hyl am ng- cyc
3-[ 4(3-Br omﬁ%‘ﬁerﬁﬂfﬂ% ncf?t qdi nBREBIESn - Gf— ypaﬁm nBP34- grams of 6-amino 4-(3-

et hoxy- qpcl inhoﬁum ﬂmazd]!ine%s aﬁdé’d— crhe 419)(&9& %@M&% natd 4 oFt 4k

et hanol r ef | uxed 2 ture was cooled to room

t enper at ur e tﬁ‘?ﬂj déﬁl“faﬁm\kﬁgsmm temH‘?B?‘P@ct reargionyeasetnenghed veith, watsr aadq
et her gi vi nghd tetrahydrbfitad 4vasevdparared under vacuum. Addition of methylene chlonde

BeTa 10 yor IEAMRALEE sl thg Bt iR e PG gvaponstion' o e

Exanpl e 50 solvent gave a crude product. Silica gel chromatography with methanol in methylene
15 '.chlonde gave 0.11 grams of product.

lHNMR (DMSO): 810.55(s, 1H); 89.98(s, 1H); 88.71(d, 1H, J=1.8); 58.58(s, 1H);

88.15(t, 1H, J=1.9); 37.87(m, 3H); §7.35(m, 2H); 83.74(5, 2H); 32.44(s, 3H).

'MS(Electrospray): m/z 435.1, 437.1 (M+H)*
Analysis for C;H,;BrN,OS,

20 caled: C:46.90; H:3.47; N: 12.87
found: C:46.79; H3.32; N: 12.47

Example 70
3-Methyldisulfanyl-propionic acid :

25 0.9 mL of 3-mercaptopropionic acid was stirred in 50 mL of water and cooled to
0°Cin an ice bath. 20 mL of ethanol solution of 1.11 mL methyl methanethiosulfonate
was added to the solution dropwise. The mixture was allowed to warm back to room
temperature and stirred overnight. 20 mL of saturated NaCl solution added to the
mixture and 2 portions of 150 mL ether was used to extract the aqueous solution. The

30  combined ether layers were washed with 30 mL of saturated aqueous NaCl solution

and dried with magnesium sulfate. Evaporation of the ether gave a light yellow oil.
Kugelrohr distillation gave 1.5 g of a colorless oil.

'NMR (CDCl,): 68.85(s, b); 82.9(t, 2H, J=6); 82.8(t, 2H, J=6); 52.45(s, 3H).



3- [ 4- ( 3- Brono- phenyl am no) - qui nazol i n- 6-yl am no] - 4-
nmet hyl am neygy®bsbat - 3-ene- 1 . 2-dione 15 A m xture ofPCX/@S9§/18789
3-[ 4- (3- Brono- phenyl am no) - qui nazol i n- 6-yl am no] - 4-
et hoxy-cycl obut - 3-ene- 1, 2-di one, 15 niL -of 33% nethyl am ne, 5 nL of water,
and 5 m. of ethanol was refluxed for. 5 hr. The m xture was cool ed to
roomtenperature and the solid was ddlIl ected and washed with ethanol

and ether giving 0.45 g of 3-[4-(3-
Br ono- phenyl am no) - qU| nazol i n- 6-yl am%mﬂlerrg}hyl am no- cycl obut 3- ene- 1
, 2-di one 20 y-[4-(3-Brbury-phenylal RK ¥B{methyldishlfhhy/ :

Example 51  , e ' '
3- Ami no- 4-[ 4- (SAb?oé%%onpﬁ£n§/Paﬁ§ar%§ 9 auclh?l%lgg %frqmm nagfple 70 in 30 mL of

cycl obut - 3- defgahydrafuranomas 2gooled in an wcnbathur ert 28. anlg prirtion of isobutyl
3-[4-(3-B ro'&l&@ﬁ%@%ﬂ@&ecﬂ %X%Q@S' Fé’xltl@vm&oﬂl fieth ﬁlr mor%mlme werg a ed

et hoxy-cycl obut - 3-ene- 1

anmoni um oXI
et hanol Aﬁﬁssqfé’r‘g ufﬁécﬁ fxg;nugs hat, OQFFre i/ x Btares \of XM%&-&%brpmmnhno -

t enper at ur e quirhzblige was adiiewaa‘he nuxn@@tvhegh%h P9 hRR IR G°Wiahl tRdr AR edPRd
et her g|V|n 06399 of Amn-4[
pheny! ani no) VYW 3zH%H tﬁmPF cF"@ﬁﬂ?n SW%sm,ﬂ“fn%heGl Hith seater vad| B

powder : 30 reszhydpdfatanumag ndvaporatdﬂHuﬂdei‘ Yacuum. Addition of methylene chloride

Exanpl €182
3-[4-(3- ér or?gn?)ﬁ%dnw Sraspi 1he metbylene chloride, layer with water and evaporation of the
mor phol i n- 4-splvept gavstnicruge preduct. Sﬂmalgchehx@ﬁiatography with\ nmsthetnol in afetiddéheg of

3-[4-(3-Bro I
et hoxy- cycl %‘?@%ﬁmﬁ%ﬁﬂgﬁgﬂgﬁnﬁﬁﬁ‘“&%ﬁ. ne, and 20 nlL of ethanol

was ré}mmad(nmsoa 1§10.4Di(s M)xt&gmm@mnmlmdtm,rmns)& BWSE (3! mg and
the solid was

col | ected arb8.1&@heH, F1.8);e6M:850m, anrj ebn8B(1g] szl)g 83(%& @¥0f 13734 dz3s§tli0”0-
phenyl am no) - qui nazol i n- 6-yl am no] - 4- nor phol in- 4-yl -cycl obut - 3- ene-

, 2- di ond5as 2H, J=6.6); 62.46(s, 3H).
MS(Electrospray): m/z 449.1, 451.1 (M+H)*
Analysis for C,;H,,BrN,0OS,
calcd: C:48.11; H:3.11: N: 12.47
found: C:47.91; H:3.85; N: 11.58
20

Example 72
-Methyldisulfanyl-propionic acid
2-Mercaptopropionic acid (1.25 mL) was stirred in 50 mL of water and cooled to
0°C in an ice bath. A solution of 1.57 mL methyl methanethiosulfonate in 20 mL of
25 ethanol was added to the solution dropwise. The mixture was allowed to warm to
room temperature and stirred overnight. Saturated aqueous NaCl (20 mL) was added
to the mixture and 2 portions of 150 mL ether were used to extract the aqueous
solution. The ether extraction was back washed with 30 mL of saturated NaCl solution
and dried with magnesium sulfate. Evaporation of ether to give 2 g colotless oil.
30 'HNMR (CDCL): d3.55(q,1H,J=7.1Hz); 2. 46(s,3H); d1.51(d, 3H,J=7.1Hz).
_MS(Electrospray) m/z 151 (M-H).



yel | ow powder: mass spectrum (nfe): MrH 480.1, 482.1. 5

Exanpl e 53wo 99/09016 1- Methyl -1.2.5.6-tetrahydro-pyri di nec3ases/bsysy! i c
acid 4-(3-brono- ' .
phenyl am no) - qui nazol i n-6-yl ] -am de A solution of '‘0.75 g of —~
N- (3- br omophenyl ) - 4, 6- qui nazol i ndi amine and 1.5 g of N, N- di i sopr opyl

met hyl amne in 15 n1_ of tetrahydrofuran 2wms stirred at Oferr]C as solid 10

N-net hyl -1, 2,5, 6-tetrahydroni cotinyl _chl ori d_? hydr ochl ori de was added.
Stirring was cont i nued for 1 hrEéf‘“!I{Er %C and 2 hr. at room

t enper at ur e. P-(8-BidthG-phé hoPduings - DfpicHEnide

bi car bonat e and br e s Qrg

sol ution was drie I&P ﬂémﬁrﬂ S stgdm&nﬂft he

resi due tetrzhydrofurenwtas godpdln ilamice bathi. b IQeinlqbortlom of wiobbityt chiptofeeitat e

et hanol 01 n foBHehEF L4 pbefoniea s whbiBioille York e, SBT3 o
1- Met hyl - 1, miputgs @@Taﬂl@(ﬂmwf Iﬁimo%fﬁabmﬂmommmhne was added. The

3-b h )
gpec[ o ? ?% hrfem%tg?éu mgglgh%k éﬂloﬂanarﬁ.élﬁaﬂay&l {d @im Y& o' e, TBSS

Exanpl e 54 action was quenched with water and the atrahpsspfuram (y\;gs) e\@gpmgedyma;
aci d vacuum. mdmoﬁt&nﬁétnyleﬁb Qﬁoﬁd@f&fov@@%ysﬂﬁélﬁﬁg ek flchd cﬁibﬁaé al

oil in fur at err stirring

ni t rogeiBWa ay&ﬁldvéﬁ' Hﬁ?b\ﬂng & °ﬁ O(}nthe %ﬂé@%t%m H@?Q‘l‘c‘ngHﬂ\cﬁ gehhe

m xt ure was chiomategraphy withithéthanal id niethyléne thleridd gavee0.72@ramswhite! 66lidtbf

O[err] C was ﬁ?&% 19.54 g of propargyl bromi de (80%in toluene). Stirring
cd ued at room tenperature over night. The m xture was

fl I tered andHNMRYDMSO): 626.54(s, 1H)S S9B8es] lfH)OBB‘?Ih&i fiiH tJf—@tsei 8§f5%(§ efHdue

was distilled. The distillate was dissolved i'n of ether.

sol ution waggsts(s,r (FYEA () I 3H)O I B17. 330, | 0

2.5 nol ar n- but§l ﬁllj)thl um(l njtfle)xanes vvasga d?dk%(g(gF ﬁSqLﬁ]d): %?.‘f"r.sg?%s
continugd 3@1.9004, moyhgml 5 hr. Dry carbon dioxide was allowed to pass
over the surface of stirring reaction mxture as it warnmed from
-78[err]C t(MSﬁiimttosmay) andzr4é9 ITHS1. i (M was stirred under a carbon
di oxi de at : S50 € g.The nmixture was poured into a mxture
of 100 mL of ammoni um‘%}ﬁForl e 2and sodi um chl oride. The organic |ayer

was separ at &8ledn &:48-1bHSA: Nid@si um sul fate. The sol vent was renoved and

the 35 resifeugl: @817, F3679¢ @t32100[err]C at 4 mmfor 1 hr giving 11.4 g
4-(2- I\/E&Hoxy et hoxy) - but - 2-ynoi ¢ aci d.

Example 74
tert-Butyldisulfanyl-acetic acid

To 11 g (50 mmol) of 2-,2’-dipyridy! disulfide and 8.4 mL (60 mmol) of triethyl
amine in 100 mL of tetrahydrofuran at 0°C as added 2.8 mL (40 mmol) of
25  mercaptoacetic acid in 5 mL of tetrahydrofuran. The ice bath was removed and after
one hour 6.8 mL (65 mmol) zerr-butyl thiol was added. The reaction was allowed to
stir overnight at ambient temperature before diluting with ether and washing three times
with 1N aqueous HCL. The product was then extracted into 10% aqueous NaOH. The
aqueous phase was washed twice with ether and then acidified with HCI to pH ~3.5.
30 The product was extracted with ether, dried with Na2S04, filtered and evaporated
under reduced pressure to give a crude product. This material was distilled by
Kugelrohr distillation to give 6.6 g (37 mmol, 92%) of partially purified product. This

material was used in the next step without further purification.



- 64- Exanpl e 55
4- (2- Met hoxyo9bpsvig) - but - 2- ynoi ¢ aci d[ 4- ( 3- br ono- phenyl am nopPCT/US98/15789

qgui nazol i n-6-yl]-am de To a stirred solution of 0.72 g of _
4- (2- Met hoxy- et hoxy) - but - 2-ynoi ¢ acid and 5 0.57 nL of isobutyl -
chloroformate in 15 nl of tetrahydrofuran at O[err] C was added 0.5 mL

of N-net hyl norpholine followed by 1.2 g -dB-sol i d N- ( 3- br onophenyl ) - 4, 6-
gui nazol i ndi am ne. Stirring was contignued gé 1 hr at O[err]C and 30 mn at
room terrperature The mxture 5over ni ght at -10[err]C The
m xture was pouN4 phenglaiitiodic L1 1 LB-R g aifl-aethinidd ed

l“ufPa?te.hy'Thicié?»éﬂleﬁaa 50 8 o, SRRVl Sl S B e

on silica getetmhydmfmgamwmmm aambatb. AchSr mLqpartiom ofl isobttylchivroformate

PREA I & il Pk a&?ﬁi?%%rmé&%fng e s YGg F 7
mass spectr umll(uWSegt 0° 1 0 geans off No(3 b@mophema -4,6- qumazohndzamme was added.
Exanpl e 56 The mixture was stirred_ for 3 hours aﬁgaétaﬂﬁxﬁlgﬁtm ”%Fﬁr&' d

To a suspen5| on of ;rg of 60% sodi um h in m nera 0|I
t et r ahydr of ulCHIPe; [e ¢ FSIGHOR WaS HFW‘FB"'QJN(}@? ‘M@Fﬁcfr%@eﬂlev@m AR se

10 g of 20 ewpcwcnwddealmxmh mdaruoi;%m&h Eh@ cHioiide rf&ldw&i Y | wishthg2the
addi tion 30 min rred x ure. atﬁ? rr vvas adde 158g

of chl or ohet Y ﬁ?ﬂ%‘ﬁe}ayﬂéﬁ” “?’r VAT 2 evaporau% £t 83¥ena crude
tenper at ure prodncti §ilica gehehramategraphyawith i téthsred mndemybnédﬂ&idb e 0.3

df d distilled (35-38 C 4
renove ro%&hggoql{d]eof&%&em ue was distilled ( [err] nm)

giving 8.5 ‘The distillate was dissolved in 200 nL of
ether. The SIHNMR(DMBOg! 510.50(sUTERT SR257(s m ;TIROAId 2TH, 1008)e e $8(s, 1H);
-78[err]Cas 34.1 nL of 2.5 nolar n-butyl Tithiumin hexanes was

added over 1381T6(3, EP4 578m@nvsi§) C @NBU(HETH]; 053@5@@ ; §1.34(7 oY Y carbon

di oxi de was pass over the surface of the stirfing reaction
m xture b% |MS(JEIQ¢BQSpray)):m/z4771 47%] MHHE to room tenperature. The mixture
was stirred Wp Fof &, | de at nosphere over night. The m xture
was poured int gﬁglsmox @%IBI?I?} mL_of hydrochloric acid and 30 24 L of

water. The of¥Jssi Qﬁ%’e#{ﬁé@ Neddildt ed and dried over magnesium sulfate.
The sol vent Yamdf a0a9.9d; HYl16;1¢: 1662 due was nai ntained at 100[err]C at 4 nm
for 1 hr gi vi ng 10. 4 g "4- Met hoxymet hoxy- but - 2- ynoi ¢ aci d.
20 Example 76
' Butyldi l-acetic acid
To 11 g (50 mmol) of 2-,2’-dipyridy! disulfide and 10.5 mL (75 mmol) of triethyl
amine in 100 mL of tetrahydrofuran at 0°C as added 3.5 mL (50 mmol) of
mercaptoacetic acid in 5 mL of tetrahydrofuran. The ice bath was removed and after
25  one hour 5.5 mL (50 mmol) iso-butyl thiol was added. The reaction was allowed to
stir overnight at ambient temperature before diluting with ether and washing three times
with IN aqueous HCI. The product was then extracted into 10% aqueous NaOH. The
aqueous phase was washed twice with ether and then acidified with HCI to pH ~3.5.
The product was extracted with ether, dried with Na2S04, filtered and evaporated
30 under reduced pressure to give a crude product. This material was distilled by
Kugelrohr distillation to give 3.0 g (17 mmol, 33%) of partially purified product. This
‘material was used in the next step without further purification.



-65 - Exampl e 57
4- Met hoxy may§Qyedisit - 2- ynoi ¢ aci d [4 (3-brono- phenyl am no) - PCT/US98/15789
qU| nazol i n-6-yl ] -am de To a stirred solution of 0.66 g of

- met hoxynet hoxy- but - 2-ynoic acid and 0.60 5 mL of isobutyl chlorofornate
in 16 nL of tetrahydrofuran at O[err]C was added 0.5 nL of
N- et hyl mor phol i ne” fol l owed by 1.2 g of -d6I-i d
N- ( 3- bronophenyl ) - 4, 6- qui nazol i n- e. Stirring was continued for
1 hr at O[err]C and 30 mn at roomt@ﬁ%ﬂ&%? Anot her equal anount
dstor d at

of m xed anhydr , ef] R ] v
DR R eacaqﬁ’ﬁwé&t”fﬁ’%apkd it S0 i of

stirred an addit ri
poured 10 int oAsﬁ?H
aclet at te Thetetralyahtofuranwas ¢conlted in an iceetrathlr A1 mie pomiag rwssoﬁm}d lchIoa?erxlméTbeEI
r 0
solvent 4, FARGEY Ak BSod 5 A oo B RBLRBEE RRPR R 65 3°)
g of 4-Met hommmﬁyC&SS gragscif &-aming 4-@-romioanilipo)guinagodline wnas)added The
qui nazol - GritlhreRsIRrRA 8r 3 Bflus & 0 adlPihin AREHEA WIWatth I rodfhibilfietare. 15

Exanpl e 58 - enol ¢ aci

[ 4- ( 3- br ono- PREFRFUON Was quenc ﬁ%&mmnﬂ@erymd theqtefsahydrofuran was evaporatsgt wnder of

54 g of met hydcudmbr A8AIA6P b Bikitylens GhRPide fan&x'e&ay wﬂihg%é)ﬁﬁﬁiyﬁne chlondbn
The M xt ur €, was

200 nL mef hanol . was ref| uxe

the 20 T LR YR %%&ﬂ%ﬁ%t’# %?“%/ selvent gaye 4&&%@%&%‘ d%élsfél 8féd in
et her and vvaefh'enhatographywﬁmrmﬁiaml in andthaylenenchleride gave OIS igysahisovhitersblid @i d.

The et her so# §n was dried over magnesi um sul fate. The sol vent was

renoved and e reS|due was distilled to give 30.6 g of nethyl

4- met hoxycr olHINMRS (DMBG): "e81810(s! 11§ 5998(@60'11{)“ 8187731(HL 195); 1'\699%“”11{)

hydr oxi de for 3 mn. The solution was was hed with ether and the aqueous

| ayer was 258§8.1 dlﬁ gh.84 f &7 @RC - T X HK:E50G(dS a
several tines V\ngéti% et 1(&1{1 3H), cor(r’%l r%e eiﬂ%%tgﬁ\s/\ge wéis)r?e}% {/l\nrftﬁﬂ)’

brine angs dr §e92Qy enyqy@%HugHsgu.gg j.e. The sol vent was renoved to
gi ve 4-nethoxycrotonic acid as a crystalline solid. A 10 g portion of
this aci d waMS{Electrespray): bifz AT7.2§419e<h@dmB)at O[err] C and 8.3 nL of oxalyl
chl ori de V"aSASlgﬂgﬁfoFE@H”B&NJ()S was .stirred at roomtenperature for 6 hr.

3

The sol vent nmeVed ‘and the residue was distilled to give

4- et hoxycr of8edil Ce¥ddls 435Ny 1173 col orless i quid. To a
stirred sol uduad: @:50.19; H:4234;N:(13:45 onopheny! ) - 4, 6- qui nazol i ndi ani ne and
20
Example 78

iso-Pfopyldisulfanyl-acetic acid
To 11 g (50 mmol) of 2-,2’-dipyridyl disulfide and 8.4 mL (60 mmol) of triethyl

amine in 100 mL of tetrahydrofuran at 0°C as added 2.8 mL | (40 mmol) of

25  mercaptoacetic acid in 5 mL of tetrahydrofuran. The ice bath was removed and after
one hour 6.0 mL (65 mmol) isopropyl thiol was added. The reaction was allowed to
stir overnight at ambient temperature before diluting with ether and washing three times
with 1N aqueous HCL. The product was then extracted into 10% aqueous NaOH. The
aqueous phase was washed twice with ether and then acidified with HCI to pH ~3.5.

30 The product was extracted with ether, dried with Na2S04, filtered and evaporated-
under reduced pressure to give a crude product. This material was distilled by
Kugelrohr distillation to give 3.5 g (21 mmol, 42%) of partially purified product. This
material was used in the next step without further purification.



0.62 g of diisopropyl nmethylamne in 21 nL of tetrahydrofuran at O[err]C
was added Qudgsmoole J of 4-nmethoxycrotonyl chloride. The m RCOUSIEETSS
stirred at Oferr]Cfor 1.5 hr and 10 min 35 at roomtenperature. The
m xture was poured into saturated sodi um bi carbonat e-bri ne ) and
extracted with ethyl acetate. The organif solution was dried over nmagnesium
-66 - sul fate. The solution was filtered through silica gel and the
sol vent was renoved. The resi dUﬁ was reﬁystal lized from 1l-butanol to
give 1.25 g of .4-Met hoxy but - 2- enoi c

[ 4- ( 3- br ono- phNHY(3 envla : §

SEf():ﬁ;)lr gm59 (R’ soiuﬂon 5 4114? gmm? of dlsulfide acid from Bxample 78 in 30 mL of
2-{[ 4- ( 3- Br tetrahytirfiythn wias cpolgd imarict bathGAIIdmlhqiomw of isobutyl chloroformate

hyl f
Vol o0) of NPHSHATRES 09 tr*% ﬁﬁé%fm-ﬁ*gz ompbplife et #idEa Al athd Ryl

0.011 nol ) aninwes nw Q rhrgmgmenyarﬁiﬁ-gumagohndlamxpg v asleyl. of
pot assi um C%ﬁ%ﬂtﬁc'@a@@fﬁe&ffoﬂ\'a'\hmﬁk r&tdw:' 3 RN dRowa tét\ivérh?% room f OF

1 1/2 hours at roomt ratyure. reaction S, po wat er,
and the SH% IepcHoR Was ‘lé‘ﬁi“?thsgt‘éﬁhvbﬂtﬁ‘ a&@ trag\méro W94
acet at e. Thevqsdiatbd afiddralatuum. Additiot bpmeﬂ@semwﬂ@mafonle%hxb Washing the

chr omat ggr ap ol u .and t he .col u eluted 15 w acet ate
o paadpemigars, Rlprad fayer grff AR e E¥pafion 44, e solvent "Ek: &/ Gt he
desi red pr oguweduct.AfSikca gﬁdaqinmm&tognaphy withemsthianalninsmethiplene ehlodide gass Ob®i | ed
wi t h et hyl egq&‘%_ﬁ g‘gt Addi ti on of some hexanes gave a solid which was
filtered. ITtrate was evaporated until a solid fornmed. This gave

2128 goof t HENMRA®NISO): 510.68(s¢ NHye! S E0l08(s, 1%H; SGZMQJ iH?), NEB.60tb) 1483,

(E)-4[4-(3- Fasomnphﬁ)yw%@@)r}wm%sgh, mﬁ 37. eserﬂojﬁ) 53 73(s, 2H8 83.15(m,

but - 2- enoi caci d net hyl ester A mxture of 3 01 Mol es)

of I\I—(3-15ronn.[j:\@1)d7xd46}§ Jug.e@zolin- 25 di am ne, 1.38 m_ (1 96g; 0.011
nol es, 85% pure) of - met hyI 4-'br onocr ot onate, and _

MS(Electrospray): m/z 463.1, 465.1 (M+H)"*
HRMS(EI): Calcd462.0184, Found462.0140

Example 80
20 2.3-epoxy-proponic acid
To a suspension of 2.0 g of glycidol and 20.0 g of sodium periodate in 27 mL
of acetonitrile and 40.5 mL of water was added RuCl3.(H20)3 at room
temperature.The resuiting reaction mixture was stirred vigorously for 2hr., and then
was diluted with 270 mL of ether. The organic phase was separated. The agueous
25  phase was extracted with ether (3x 100mL). The combined organic solvents were dried
over Na2SO4 and filtered through a celite pad. Removal of the solvent gave the crude
product. Purification of the crude product on flash chromatography yielded 1.12g of
the epoxy acid as liquid in 47% yield.
Reference: Dominique Pons, Moique Savignac and Jean-Pierre Genet, Tetrahedron
30 Letters,
31(35), P.5023-5026, 1990.



2.76g9 (0.02 nol es) of potassium carbonate in 20mL of N, N, -di net hyl f or mam de

was stybe8doapd heated in an oil bath at 80 degrees for ptThNesnséhe
reaction was poured into water, and the resulting m xture was
extracted with 3-50 nL portions of ethyl acetate. The conbi ned -

extracts were washed with 5-50 nL portions of water, then with 25 nL 30. of
brine. The ethyl acetate solution was dri®d¢ over anhydrous nagnesi um

sul fate, then taken to a gumin_vacup. Trituration of this gumwth
met hyl ene chl oride gave 0.875 %mp ®©8dy of CL 151757, nelting at
185-190[err] C. -carlibkylid 26id [4- (3-bromo-phenylamino ) -quinazolin-6-yl ] -amide

-67 - . . Exan 1
Bt - 2-ynoi ¢ aci d_(EOIONGF280 el 23 SBRY DORRRACIR 481 of riretiene
A mixture of wasbBeoled irm icObfth. #00.42)mlopottion-of-isobutyl chivrofofriate Yellowelt by a

NN o S DRI PR SRS Mol feaete, fobt i Lol ©
( O.dOélFr)rL mg:c ed§o m;; of N'_G'[b:ﬂ@lagﬂllﬂ'!lﬂi)ﬁ@ﬁ'ﬂmms ik ok of tetmhydrofiren wasaci d
an A0 it duftinfABaction mixflzt Was Girk ﬁ;i}ilacfiﬂi‘i br, Tha e WaY it

solid was filtered and recrysta X ) ve to glve
2.02 grans (8%%30gnL of watersThe agpeaus selutionyyastexiated owithh $0 22 of ethyl acetate.

ZE%%S{ VG] C.  Mphé/btpanicIfHase was Geparated, dried Ovel\l/'b Ir\Ia%]S?4 an% ﬂlferedt. t?;/hle sg(lz‘?eg/llt was_

' . - Mo, Ln- 4- _

T rantGr  CRERRe AP areRR R SOl RGN ByAcaSph oA dhe grude produt on

Conmuni cat i opepadfivéFILCGTfordéd 90%Y |mgof theSprotiudt As §ellow .sdlidin @3 %@ﬁéldl;oﬁlgoz
4g

15 nor phol bgg_:;gﬁr%g%g@%k?%&&.(o. 22 eq) of parafornmal dehyde and 1

(0.1 nol e) C I'n"100 nmL of di oxane. After heating .in an
oil bath at 70 deg for 1 1/2 hours, the solvents were renoved in vacuo
The residue was dissolved in acet ongyamnle §20ME i nsol uble material being

filteredisThe filtrate was taken to an ollnlptlan vacuo. This oil was

chr omat ogr aphed onEghehdsGHoii€ heid this-v1-AShjget hanol 20
20

net hyl ene chlorid ave 5 51 0 e, product,, I C ed at
121- { o5[err]C. Tok so?utxon of ﬁ- -bromopheny -4,8-qumazolmd1armne (g?S mg, lmmol)

and triethylamine (0.5 mL) in THF (50 mL) at O°C was dropwise added 2-chloro-
ethylsulfonyl chloride (490 mg, 3 mmol). After the solution was stirred at 0°C for 10

20  min, it was chromatographed on silica gel with 10% methanol in chloroform to give
212 mg of ethenesulfonic acid [4-(3-bromo-phenylamino)-quinazolin-G—yl]-amide as an
light yellow solid: HRMS (m/e): M+ 403.9937. Modified a method from A. A.
Goldberg, J. Chem., Soc., 464 (1945).

25



Exanpl e 63
N-[4-(3-Br %’93&3@%' am no) - qui nazol i n-6-yl ] - 2-nor phol i n- 4-y| fdyydesasigsl am

de et rahydrofuran solution of 2.06g (0.0 12 nol es) of

2- Mor phol i n-4-ylmethyl- 25 acrylic acid in 25 nL of tetrahydrofuran was— -
cooled in an ice bath, and 1.56 nL (1.649; 0.012 nole) of

i sobutyl chl orof ormate was added, giving -@%recipitate. This was
followed by 1.32 niL (1.22g; 0.012 nole) of N nethyl norpholine. After 2

m nutes, 3. 1WHATJS I8f N (3- bronophenyl ) -4, 6- qui nazol i ndi anine in
25 nmL of pyridi ne was added. Cooling and stirring were continued for 1

1/2 hours. Then the 30 , reactign s poyred onto ice and 25 nL of ethyl
acetate. Thelresulti ng%%pmwwggmﬁaiéﬁwg&m 3 portions of ethyl
acetate. The conbined ethyl acetate extracts were washed with brine,
dried over sodiumsulfate, and taken to an oil '%WO . This was

washed wi th water and chromat ographed on silicg ge " “The col um was el ut ed

with a gradient ranging from1l:1 etlRl agetate hexanes to 1:19

met hanol ethyl acetate. The 35 fiftf{} fractioh contained 0.733 g (15% of

t he desired product Mass SpectrunRg S H 235. 5.

-68 - M?xarrpl e 64

4-Brono crotonic acid t od of Braun [G za Braun, J.
Am Chem Soc. 52, 3167 (1930)], 5 311.76 nL (17.9 grans 0.1 nol es) of

met hyl 4-brono crotonate in 32 nL of ethdhpl and 93 nL of water was
cooled to -11[err]C. The reaction was stirred vigorously, and 15.77 ¢

(0.05 nol®s) of finely powdered barium hyar oxi de was added portionw se
over a period of about an hour. Cooling and vigorous stirring were
conti nued f omwhebint 16 hours. The reaction mxture was then extracted

o: 005 mol ek 15 Eistiol oF 239 4R oritoms "Wy ity b SPhGINY shovewad ity ™"
was extracted wi t tpranareliyil ofdrtpitearbers aterhgroupsitas is ertyridingl, pyrimidirydy eral
The Sl ot Ton wac. Eogap fige JWefsncihed pyfitinsl,"pRididieyl, RChnapt hﬁ%‘ Tout
400 nL of boiPRARALYPERPRdi- oh igbstityed  With@ snbstitert frmy ghe
separ ated and boi |gecupieonsisting of halogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon
atoms, alkynyl of 2-6 catbon atoms, azido, hydroxyalkyl of 1-6 carbon atoms,
halomethyl, alkoxymethyl of 2-7 carbon atoms, alkanoyloxymethyl of 2-7
15 carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon atoms,
hydroxy, triflnoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 carbon
atoms, carboalkyl of 2-7 carbon atoms, phenoxy; phenyl, thiophenoxy,
benzoyl, benzyl, amino, alkylamino of 1-6 carbon atoms, dialkylamino of 2 to
12 carbon atoms, phenylamino, benzylamino, alkanoylamino of 1-6 carbon
20 atoms, alkenoylamino of 3-8 carbon atoms, alkynoylamino of 3-8 carbon
atoms, carboxyalkyl of 2-7 carbon atoms, carboalkoxyalky of 3-8 carbon
atoms, aminomethyl, N-alkylaminomethyl of 2-7 carbon atoms, N,N-
dialkylaminomethyl of 3-7 carbon atoms, mercapto, methylmercapto, and
benzoylamino;
25 2Zis-NH-, -O-, -S-, or -NR-;

Ris alkyl of 1-6 carbon atoms, or carboalkyl of 2-7 carbon atoms;

R1, R3, and Ry are each, independently, hydrogen, halogen, alkyl of 1-6 carbon
atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, alkenyloxy
of 2-6 carbon atoms, alkynyloxy of 2-6 carbon atoms, hydroxymethyl,

30 halomethyl, alkanoyloxy of 1-6 carbon atoms, alkenoyloxy of 3-8 carbon

B



15 to about 50nL. Cooling gave 3.46 g of product.

Exanpl e 65 wo 99/09016 4- Brono- but - 2-enoic acid PCT/US98/15789

[ 4- (3-brono-p enyf am no) - qui nazol i n-6-yl ]-am de A 2.88 nL (4.19
g; 0:033 nole) portion of oxalyl chloride was added to 2.47g 20 (0.015 —-
nol es) of 4-bronp crotonic acid suspended in 25 nL of dichl oronethane. To
this was added 3 drops of NN-di nethyl for@®8mide. After stirring for about 1
1/ 2 hours, the solvents were renoved in vacuo, and the residual oil

was di ssolved in g@ms, alkyhéylofy bﬁtar@&&%ﬂfamﬂ-alﬁm'#gloi9hie&i'fyp%f\'@'~7 ERRGEd TN
an ice bath, and a solujion.of 4. Yﬁ g g0.015 lglgr)n iq
N- ( 3- br onopheny| ) 32m§,. ﬁﬁ‘Fﬂ%)ﬂBW’?ﬁﬁ]i‘ 9f4-9 Rarben Atorgs, qydaxymeiid Afufth was
agg_ed_ dr op}/vi ; eélTédrBoniﬁgréﬁ,dlk@%mbtl hyllb'flzw éﬂ'frb%h_ ROk ﬂﬂo:lky/ot:] h{ﬁ carbon ﬂbﬁfii.)é\/i frﬁ
- addition o : . ;. Q. nol es) of . dii rqpyl.e anj ne in

of tetrahydrofur a?r'ﬂayl&f‘? ef’gcb% i‘ﬁg’ognd‘?‘%‘%‘?'r H‘?}/&@Rﬁﬁwﬁuf’f é(ﬁln‘f_ar AR,
acetate &nd 100 alkylsuipharfyl witle6 carbon atomedalkylelforaydds ofel-6 cathoar ibged, and
t he aqueous | ayer r ed. w . e ydrof ur an
et hyl acetate. Thaem%@rl%llfﬁggﬁié%ggﬁég ?@@%@g‘%’s %ﬁ&ls%géﬁ%ﬁ&é\n%?hﬂéocﬁo%f
brine, then dri edatemss hedrgkyntrsfivoromethyll epanms | nitrp.oearboxy, cesboaikuxynoft 8-A
solid in vacuo. T&irso e, ORSoatl X ' :
et hyl acetate to gi velﬁ%)glg’ gn (z?g%g 85? q%r%%c%?m%ao&en?%%{ygeg%’ ?ir!rlf) @{‘WW‘X’ H
460. 8, 462, 81en;gl4 amino, hydroxyamino, alkoxyamino of 1-4 carbon atoms, alkylamino

- 69 - 10 of 1-6 carbon atoms, dialkylamino of 2 to 12f428H £0186, N-alkylcarbamoyl,
4-D|rrethylamno-;h#t-%#§€¥cllc amg'f al o

[ 4- ( 3- br ono- phenyNai GPAR9Y: iN-alolN-alkenylmino of 4 to 12 ¢gbpn yatpmse
mlliliters of 2NNgN-diziksnyltamine of 6-12ehartohyatvmd, pheylunine, Bérzylagtdnand
cooled in an ice bath, and a solution of 1.16 g (2.5 mmol es) of

4- Br ono- but - 2- enoi \ Ov_ AC - Y- g _
ﬁﬁc(ﬂ%{ﬁd\rﬂa’ g r(C(RS)Z)P]M-(Q(RS)z)k \ 'orm‘_-l e(g]yv_t(gﬁgﬁ%\? of uran

[4-(3-b:11L - phenyl am no) - q in-6-yl]-amde 1n 20

and 10 of LNN- di net hyl.f or manmi de. wag added dropwi se. After stirring for 2
hours, 45 nLYd?ag{vH@Ptéf}@f’iﬁ "':‘Ff%’%a}ﬂg’?ﬁp%"éflﬁ Bg el aqueous sodi um

bi carbonate were added, and the |layers were separated. The organic

| ayer was extract &0 (@H4).25 nl of0O— , andi e Ndri ed over sodium sulfate,
and taken to an oil in vacuo . This was 6 _

20 Rjis -NRgRg, or -ORg;
M is >NRg, -O-, >N-(C(R¢)2),NR¢Rg, or >N-(C(Rg)2)5-ORe;
W is >NRg, -O- or is a bond;
Het is a heterocycle, optionally mono- or di-substituted on carbon or nitrogen with Rg
and optionally mono-substituted on carbon with -CH,OR4; wherein the
25 heterocycle is selected from the group consisting of morpholine,
' thiomorpholine, thiomorpholine S-dxide, thiomorpholine S,S-dioxide,
piperidine, pymolidine, aziridine, imidazole, 1,2,3-triazole, 1,2,4-triazole,
tetrazole, piperazine, tetrahydrofuran, and tetrahydropyran;

30 R is hydrogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6
carbon atoms, cycloalkyl of 1-6 carbon atoms, carboalkyl of 2-7 carbon atoms,
carboxyalkyl (2-7 carbon atoms), phenyl, or phenyl optionally substituted with
one or more halogen, alkoxy of 1-6 carbon atoms, trifluoromethyl, amino,
alkylamino of 1-3 carbon atoms, dialkylamino of 2-6 carbon atoms, nitro,

35 ¢yano, azido, halomethyl, alkoxymethyl of 2-7 carbon atoms,
alkanoyloxymethyl of 2-7 carbon atoms, alkylthio of 1-6 carbon atoms,
hydro?:_y, carboxyl, carboalkoxy of 2-7 carbon atoms, phenoxy, phenyl,

g



10 chromat ographed on silica gel wth 1:4 nmethanol nethylene chloride to
gi ve 475 nowo 99/096144%9 of the desired product, which nelted aicriisosAs7se

[err]C. Mass spectrum (me) M+ 2H 213. 4, 214.4. M+ H 426. 1.
Exanpl e 67 15 4-Di et hyl am no-but-2-enoic acid ' ' -
[ 4- ( 3- br ono- phenyl am o) - qui nazol i n-6-yl ] -am de A sol ution of

5.17 nL (3.65 g; 50 mmol es) of di et hyl am’e in 20 nL of
tetrahydrofuran was. stirred and cooled in‘an ice bath, and a sol ution of

[1.41?3913( 2.5 ) ﬂﬁﬁﬂ_mﬁdxwfbeﬂzﬁdp_bﬁdyntl?&nyhﬁuﬁo" ,alﬁdngyla;rﬁnol,oalkrfafoylfarmn' o of

- ( 3- br ono- pheny!l ani_no) .- qui nazohi n- 6s - am de in 0

t et rahydr of uran aifgcgr%ag?mﬁl@'m{)ﬁ/ﬁ%{%ﬁt%s’ms added 20 dr opw se.
After stirring for 2 hours, 45 nL of ethyl acetate and 30 nL of saturated
aqueous  sodi RN;biAabPRMIhdEidip eRG sg(;}d the | ayers were separated. The
organic altyer was extrﬁgeg vﬁiﬁm mL of brine, dried over sodium

~sul fate, Sand taken to an oil in vacuo . This was chromat ographed on
silica gel with 1:9 nmethanol nethyl epe chl ori to give 677 ng (59%

of the desired product, whigh nelted\\t 196-199Rgrr] 29R;g ospectrum
(mMe) M+ 2H 228.5_ Rs R — __Fkanple 68

Met hyl di sul fanyl -a eaci , Mer ca ig.acigd (ON82/nl) was
stirred in 50 nL of water and cooRgd tRs OC i an’ice ‘ba sol uti on

of 1.33 nL methyl nethanethiosul fonate in 20 9L ol?‘s et hanol 5 [ added
to the solution dropw ge. The m xture s allowed to wargpnto room
tenperature and stjirredSoverni ght. Satuhated agueous_Na m.) added to

t he m xt ure j ons of R§50 et her wer to extract the
aqueous sol ution. The conbi ned yvers wer€ washgd with 30 nL of
sat urated agueous \éoh 35 Rsgan led with nesi ym sul f at e.
Evaporation of the ethgr gave 2.43 g ofga | Ight (§4Rekadp 0i | . Kugel rohr
distillation gave 1.23 3 colorless oil. Jerr]HVR (CDCL[err]):
-70 - [err]10.08(s, 1H); [err]3.54 (s, _2H); [err]2.5(s, 3H). MS(El):
mz 137.9 (Merr]). Adapted a . 5 Q A\
Rrs—s—(cms)z),_{) , R(,B)\ , I
Re
 /(CRs) ' A |
Rs" ' //
-R
'\(C(Rs)z)v Rs o o7% .,
/(C(Rs)u I , N .
_ Vs -
c\(cms)z)v Rs © [Nj
(8]
| N
/(CR), pu N

| ' o
R(C(F!s)z)v Rs [ j



procedure fromT. F. Parsons, et al., J. Org. Chem, 30, 1923 (1965).

Exanpl e 69 w8 o9/p9016 PCT/US98/15789

N-[ 4- (3- Bronb-phenyl am no) - qui nazol i n-6-yl ] - 2- met hyl di sul f anyl - acet ami de

A solution of 1.23 grans of disulfide acid from Exanple 68 in-30 nL of —-

tetrahydrofuran was cooled in an ice bath. A 1.15 nL portion of isobutyl

chloroformate followed by a 0.98 nL por+88r of N-methyl norpholine was

added. After stirring for 5 mnutes at O[err]C 0.93 grans of 6-am no

4-(3- 10 bronoanilino)yui naszi(éﬁ The m xture was irred for 3
1 2

hours at O[err]C anRg SO4h r‘f@f oom tenperAature. The
t he Cha ran, vas -
ne thlorlde ol | owed by

reacti on was quenche th water and ==\
evapor at ed under va i tJ-QOH, net
Fg’r i wat er and evaporation of the
chromat ogr aphy wi th nmet hanol in

washi ng t he mnet hyl e i de Iayer Wi
sol vent gave a cr ude pr oduct Silica ge
nmet hyl ene 15 chlori gave 0. 11 grans of product err] HNVR ( DVBO) :

[err]10.55(s, 1H); 3 98(s, 1H); 8.71(d, 1H J= ; [err]8.58(s,
1H); [err] 8% 12J=1.9); (m 3H? 5[er .35(m 2H);
[err]3.74(s, 2H); [er 44(s, 3H). (EI ectrosp n1 z 435.1,437.1
(M+H) + Anal ysi ngor Bgerr] H an r N[ en%] OS[err]RgO . C. 46.90;
H:3.47;, N 12.87 found: C 46 799 H3. 3 N 12.4

Exanpl e 70 3- Met hyl di sul fgnyl propi onic acid
25 0.9 nL of 3-negcaptopropionic gcid was stirredyin 50 nL of water
and cooled to 0 Ci ice bat 20 of et ha ol t| on of 1.11 nL
met hyl net hanet h|Qos%| on a%__(‘jéal'go t he s ut| 2dropvvl se. The
m xture was al |l owed t rmbacktor om e and stiyrred

overnight. 20 nL of BgturBsed NaC@RQ8 ut i dfs added toRg-,he 0020 m xture and
2 portions of 150 nL ether was used to extract the aqueous solution. The 30

conbi ned et her | ayers were washed with 30 nL of saturated aqueous NaCl
sol ution Rs igindependentlyiydnogengalkyl ofh-6 airban atonBy apbony,i carbaalkoxfiefct-Ger

|'i ght t 1.5 f
Colorfess o °*35*%‘8'%h°“i’hw%‘b€%%ﬁf”ﬁ%ﬁéﬁ 88(s by Tern13 o(t, 21
J=6); 2.8(t, 2.45

e AR '517 (TR M- CRI)

RgRg-CH-M—(C(Rg)o)- ,of  Het-W—(C(Rg))

Rg, and Ry are each, independently, -(C(Rg),)NRgRg, or -(C(Rg)2); ORg;

10 Jis independently hydrogen, chlorine, fluorine, or bromine;
Q is alkyl of 1-6 carbon atoms or hydrogen; |
a=0orl;
g=1-6;
k=0-4;
15 nis 0-1;
pP=24
q=0-4;
r=1-4;
s=1-6;
20 u=0-4and v=0-4, wherein the sum of u+v is 2-4;

or a pharmaceutically acceptable salt thereof, ——

-

(AU I



-71 - Example 71

N-[4-(3-Br Wpﬁsﬁwl am no) - qui nazol i n-6-yl ] - 3-net hyl di sul f anpbTRisOggeM de
A solution o .5 grans of disulfide acid fromExanple 70 in 30 nL of
tetrahydrofuran was cooled in an ice bath. A 1.28 nL portion of isobutyt
5 chloroformate followed by a 1.08 nL portion of N nethyl norpholine were
added. After stirring for 5 nminutes8ht O[err]C, 0.77 grans of 6-anino
4- ( 3- bronoani |l i no) - gui nazol i ne was added. The m xture was stirred for
3 hours at . d\Whdren allowed to warmto roomtenperature. The
reaction wagﬁ’%g%\éciﬁed V\nédt?h wat er and the t et rahydrof uran was

evapor at ed under 43eDNn  Addition of et hyl ene chl oride 10 " foll owed by
washi ng the methyhey@ chloride layer with water and evaporation of the

sol vent gave a cryde pro . Silica gel.chropatography with nethanol in
net hyl e% ch éﬁ%&%’%ﬁ’fﬁﬁ?&%ﬂ“ﬁﬁﬁ%?ﬁel low solid of product.
[err]HNVR (DMBO): [err]10.42(s, 1H); [err]9.94(s, ; [err]8.73(d, 1H,

J=1:5); [err]8.58(s, 1H); [err]@®. 18 (t, 1H, .8); [err]7.85(m 3H);
[err]7.33(m 2H); [err]3.06(p 2HR ; d2.8 Rs2H Rg €5. 6) ;
[err]2.46(s, 3H). El/ectros m Rgd49 )5451. 1 [ e

Anal ysis for C[err]'l—rir err] Br rrl ) cd:RE,4Rs11; 3. 11: N

12. 47 found: C 47.91; H 3.85'\, .58 B9 Rs Rs Rs

Exanpl e 72 2- Met hyl di sul f anyl - propi oni ¢ aci d
2- Mer capt opropi oni c .aci R 1. 25 nlL) was irred in 50 nL ter and cool ed

to O[err]Cin
nmet net hi osul fonate in 2W nL
dropwi se. The m xtur @

e bath. A s@gti
25 e solution

»andopm t enppr at ure and
stirred overnight. Saturlated Qqueous ( m) wak (G(Rgd)p to the
m xture and 2 portions &5 150 nL et her re sed to extract the aqueous

solution. The ether extraction was back washed with 30 nL of saturated Nad

sol uti on andRglis éndependentipgmdseichasively’ ayarogli,2 BIRYBbE A6 Warkinh SfondsO
give 2 g colorless oil. 30 &%%rMNNRf( errl): dg. 5?(%;1 , J=7. leﬂ)y'
2.46(s,3H); di.51(d, AT pppalkony of ipe eer*f%w L. heasicabof of Ay
10 carbon atoms;
R is hydrogen, halogen, alkyl of 1-6 carbon atoms, or alkoxy of 1-6 carbon
atoms; _
R4 is hydrogen, halogen, alkyl of 1-6 carbon atoms, or alkoxy of 1-6 carbon
atoms; and
15 R3 is hydrogen, alkyl of 1-6 carbon atoms, alkoxy of 1-6 carbon atoms,
hydroxy, or trifluoromethyl;

X is not a phenyl ring exclusively substituted with one or more substitutents
selected from the group consisting of halogen, alkyl of 1-6 carbon
atoms, alkoxy of 1-6 carbon atoms, hydroxy, triflucromethyl, cyano,

20 nitro, carboxy, carboalkoxy of 2-7 carbon atoms, carboalkyl of 2-7

carbon atoms, amino, and alkanoylamino of 1-6 carbon atoms;
further provided that when R, is

0O
, : 0O Rs
R5%< or F}
' Rs Rs
and Rs is hydrogen or alkyl of 1-6 carbon atoms,

25 R3 is not halogen;
and still further provided that

-
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-72 - Exanple 73

'l;l- [4-(3-Br §§&%Wl am no) - qui nazol i n-6-yl ] - 2- met hyl di sul f angérsepisogem de
solution'o grans of disulfide acid fromExanple 72 in 50 nL of

tetrahydrofuran was cooled in an ice bath. A 1.7 nL portion of isobutyl —

chl oroformate 5 followed by a 1.4 nL portion of N-methyl norpholine were

added. After stirring for 5 m nutes 8t- O[err]C, 1.0 grans of 6-am no

4- ( 3- bronoani |l i no) qui nazol i ne was added. The m xture was stirred for 3

hours at 0[err] C Qg RAGH aMehPUSKh-Y QaRh Biéifs bP AIRyhOIHEZ.9!ddfton atoms, SRS

reacti on was quenched wth water and the tetrahydiofuran was evaporate
under vacuum Addplkesy] of alkgnylymeiety éﬁlméetof 8| EGSN 97 GRYEER rAfomhe
nmet hyl ene chl oride 10 M@ayﬁ@emmbngmevaporation of the solvent gave
a crude pr oduccgf ilica %ﬁ chr omat ogr aphy wi th net hanol in nethyl ene
chl oride gavadimalyprowndegthat, <o) i d of pr oduct . [err] HNMR ( DVSO) :
[err]10. (s, 1H) wherrYiO-NR{-or Ryl :NRgR¢ thign &4 8-6;1H, J=1.8); [err] 8. 58(s,
1H); [err]8 1 ; Py 3H);,.87.33(m 2H); [err]3.90(q,
1H, J=7.0): [err] w?’}‘h%éxéslk%ﬁ?h%’i% O%é’?}lf.'?%fd, 3H, J=6.9).

23

MS( El ect rospray) : ONRe- B k=248 H) [ err] Anal ysi s for

H Br N cdy 48 11, H3.81 N 12.47
Found: G a7, 74 1EPET Y RLOp AN g i8€0- et 214

Exanpl e 74 and when W is a bond with Het bonded dhrough ayiteigen | atoam phd Acist-0s

acid 10 To 11 gofSNRgmben £224., 2' -di pyridyl disulfide and 8.4 ni
(60 nmmmol ) of triethyl amne in 100 nL of tetrahydrofuran at OC as
added 2.8 nL (40 mml ) of 25 mer capt oacetic acid in 5 nL of

E gt r ahyld; of ugan. The cbmpm}imi &cmdgrtgmmm Whéreih her 0, Z is -Nlmpag@wa pheyim
5 mmol) teft- mul added... The .reacti o 0 to

stir overni g?}‘%‘g g’?’ts%l#ﬁ '5?1“?(’{ \éﬁsgﬁéﬁ(ﬁ%ﬂ’bzﬁ%ﬁ’%mdﬂ &pﬁng’?vxﬁ k hca\ég%ptogﬁdor a
washi ng t hr ephatinaeentically accoptable salt thepgehus HCl . The product was t hen
extractegginto 10% aqueous NaOH The -

‘3. The compound achrding to Claim 2 wherein R}, R3, and R4 are hydrogen .

4. A compound according to Claim 1 which is 4-dimethylamino-but-2-enoic acid
[4-(3-bromo-phenylamino)-quinazolin-6-yl}-amide or a pharmaceutically acceptable

20  salt thereof.

5. A compound of claim 1 which is 4-morpholin-4-yl-but-2-ynoic acid [4-(3-
bromo-phenylamino)-quinazolin-6-yl]-amide, 4-dimethylamino-but-2-ynoic acid [4-(3-
bromo-phenylamino)-quinazolin-6-yl}-amide, 4-diethylamino-but-2-ynoic acid [4-(3-
25  bromo-phenylamino)-quinazolin-6-yl}-amide,  4-(4-ethyl-piperazin-1-yI)-but-2-ynoic
acid [4-(3-bromo-phenylamino)-quinazolin-6-y1}-amide, 4-(4-methyl-piperazin-1-yl) -
but-2-ynoic  acid  [4-(3-bromo-phenylamino)-quinazolin-6-yl}-amide, 4-[bis-(2-
methoxy-ethyl)-amino]-but-2-ynoic acid {4-(3-bromo-phenylamino)-quinazolin-6-y1]-
ax_nide, (2-methoxy-ethyl)-methyl-amino-but-2-ynoic acid [4-(3-bromo-phenylamino)-
30  quinazolin-6-ylJ-amide, isopropyl-methyl-amino-but-2-ynoic acid [4-(3-bromo-
phenylamino)-quinazolin-6-yl}-amide, diisopropyl-amino-but-2-ynoic  acid [4-(3-
bromo-phenylamino)-quinazolin-6-yl]-amide, allyl-methyl-amino-but-2-ynoic acid 4-
(3-bromo-phenylamino)-quinazolin-6-yl}-amide, or but-2-ynoic acid  [4-(3-
dimethylamino-phenylamino)-quinazolin-6-yl}-amide or a pharmaceutically accetable
35  salt thereof.

) 0



aqueous phase was washed twice with ether and then acidified with HO to pH
~3.5. 30 wy‘&m%ﬁd““ was extracted with ether, dried wth Pefressgs@err],
filtered and evaporated under reduced pressure to give a crude
product. This material was distilled by Kugel rohr distillation to grve
6.6 g (37 mol, 92% of partially purified product. This mat eri al was
used in the next step without further pu3fication.

- 73 - le 75 .

N[ 4- (3-Br orﬁ; phehcomponed of ¢laim b whicks is |41-m9ﬁ19éhbug2wm§i &id fl4r(Ftbremer ani d

-6l £ 25
oL of b ram ﬁfna%el?n Dﬁmﬁé 4i(2LhéchEy-8ily) e 2 fBRRIcR T4-(30

in.an ice b ortlon of
i sobutyl chl d?rﬁlF’G p}élamgl ﬂf‘%‘d;% gr drmy @PFY‘B&“B’FY‘PF%
nor phol i ne (g hmmo;-t;uihazom-é-yn -dmide or arphatmadéuﬁ?dallﬂ&wd&e sdit 0
grans of N—( rgrmphenyl) 4, 6- qui nazol I ndi am ne was added. The
m xture ®Pted for 3 hours at O[err]C and then allowed to warmto room
tenperature The reacti on was quenched with water and the tetrahydrofuran

\gsswashl ng oragﬁdm#g}gﬁﬁ?é%% oreﬂge Ilgri)'e(?‘f %{%@Qﬁ %ﬁ%&g@pora I on of

t he sol vent gammwmmma-cyclobupamdﬂ-d&nm 3-44-G-brayeo-phenylaminphquipkzalin-
t hanol . N t
Fgrr?aﬁll\/Rl nﬂ%&ﬁﬂ; Wﬁﬁ%ﬂ#ﬁm ﬁ)_bfﬁ §-enf 129foil€B %{Ee%rén( eﬁ&laﬁﬁ@ l1108)

88. 58( s, OlH)qumazohn- 6raming Hemgthlﬁ.wn f}éql [ er Praminadnid-r) -

[err]3.75(s, bréfho-pHeft frl&ixﬁn& 4fuihazliti-6-ylami &bmtur&pr 2dicne Zord 7 B-[4-(3479. 1
(MtH) [ err] Ana

C 50.31: H 4bl?§’°'ﬁli‘en1 o) CLﬁ'bGr}’Eg’g’Ie - &pﬁpﬁxﬁ[ygcy&obma.%% 'Cd

Exanpl e 76 dmneorapharmaceutnca]lyaccetable salt therebf o- But yl di sul fanyl - acet | c acid
To 11 g (50 mmol) of 2-,2'-dipyridyl disulfide and 10.5 nL (75 mmol) of

triethyl amine in 100 nL of tetrahydrofuran at 0OC as added 3.5 nL (50
mol ) ofl5 8. A compound of cla1m 1 which is 4-methoxy-but-2-enoic acid [4-(3-bromo-

phenylamino)-quinazolin-6-yl}-amide, or 1-methyl-1,2,5,6-tetrahydro-pyridine-3-
carboxylic acid 4-(3-bromo-phenylamino)-quinazolin-6-yl]-amide or a pharmaceutically
accetable salt thereof. '

20 o A compound of claim 1 which is N-[4-(3-bromo-phenylamino)-quinazolin-6-
yl}-2-morpholin-4-ylmethyl-acrylamide, or 4-diethylamino-but-2-enoic acid [4-(3-
bromo-phenylamino)-quinazolin-6-yl]-amide, or a pharmaceutically accetable salt
thereof.

25 10. A compound of claim l_which' is N-[4-(3-bromo-phenylamino)-quinazolin-6-
yi]-2-methyldisulfanyl-propionamide, N-[4-(3-bromo-phenylamino)-quinazolin-6-yl}-
3-methyldisulfanyl-propionamide, = N-[4-(3-bromo-phenylamino)-quinazolin-6-y1}-2-
methyldisulfanyl-acetamide, N-[4-(3-bromo-phenylamino)-quinazolin-6-y1}-2-tert-but-
yldisulfanyl-acetamide, = N-[4-(3-bromo-phenylamino)-quinazolin-6-yl]-2-isobutyldi-

30 sulfanyl-acetamide, or N-[4-(3-bromo-phenylamino)-quinazolin-6-y1}-2-isopropyl-
disulfanyl-acetamide or a pharmaceutically accetable salt thereof.

11. A compound of claim 1 which is 2-{[4-(3-bromo-phenylamino)-quinazolin-6-
ylamino]-methyl}-acrylic acid methyl ester, or (E)-4-[4-(3-bromo-phenylamino)-

35  quinazolin-6-ylamino}-methyl}-but-2-enoicacid methyl ester or a pharmaceutically
accetable salt thereof.

A



mer captoacetic acid in 5 nL of tetrahydrofuran. The ice bath was renpved
and after 2%o m@mhour 5.5 nL (50 nmol) iso-butyl thiol was @daad %’ﬁg
reacti on was ?I owed stir overnight at anbient terrperature ore
diluting with ether and washi ng three tines. wi th 1IN aqueous HC . The
product was then extracted into 10% aqueous NaOH. The aqueous phase
was washed twice with ether and then acidi% =d with HJ to pH ~3.5.

The product was extracted with ether, dried with Na2SO4, filtered and
evapor ated 30 under reduced pressure to gi ve a crude product. This

terial tilled b hr, di t
o s G v ot AL i S AL 84008, e
tgi next st ep pherybaminof-grinazslingtyl]aimidd, i Oﬂ-hydroxy-but-z-ynmc acid [4-(3-bromo-
N- [ 4- ( 3- Br ono- pﬁngnwlgn?'ﬂm?azd’ ooyl amide, % ?—[£3"b§°%%PﬁZWPLﬁWI%@{'§M‘ de
A sol uti onSof BEB@m%pmpemde,f |4db1'oam-u.1t#2r-mmcExm1¢I §4-(Bbiomdbphenylanfino)-

t et r ahydr of

chi or of or ot ¢ UBABSHERSGE, Sk DabSIe, feid FPomedheiiabdtiia,,
added. After §P1inrﬁw amige, or eﬂlene-‘mlﬂm%mldH—@fhmmheoylamgx)ﬂmawlnsém no
4(3tﬂmmwﬂMm@&wm&&&wmﬂ@%&ﬂm%mmﬁmf m xture was stirred for 3

hours at O[err]C and then allowed to warm.to room tenperat ure. The
reacti on was quenched with water and the tetrahydrofuran was evaporated

under IOvadBum Adﬂstmd)of hﬂnmmgwmbmogbdlwffedg of @l depeptheddy proR&N tySsihd1 e

net hyl ene chI nd evaporation of the, solveni gave
a crude produc I i c%‘l"g‘xﬁ“n“m&ﬁf’g g‘g?o g@\?‘%ﬁ”ﬁ%‘ﬂﬁﬁﬁlsﬂdﬂm%ne

chl ori de gave eﬁmcgnmt ofta compainddfdérmula 1 bpviog thetstructure [ er r ] HNVR

(DIVBO) [err]11.0(s, 1H); [err]9.98(s, 1H); [err]8.71(s, 1H,); [err]8.58(s,
[err]8.15(m 1H); [err]7.84(m 3H); [(BH)HB2(m 2H),;

[err]3 72(s, 2H); [err]2.70(d, 2H, J=6.9); 15 /81.92(m 1H); [err]0.92(d,

6H, J=6.6). - MB(El ectrospray): mg 47R¢2, 49.2 (MH) Anal ysi's for
Clerr]Herr]BrNerr]OS[err] cal : : - H 4.43: N 11.73
R~ )N
: o
R3
R4
1

15
wherein: .
X is cycloalkyl of 3 to 7 carbon atoms, which may be optionally substituied with one
or more alkyl of 1 to 6 carbon atom groups; or is a pyridinyl, pyrimidinyl, or
'phenyl ring wherein the pyridinyl, pyrimidinyl, or phenyl ring may be
20 optionally mono- di-, or tri-substituted with a substituent selected from the
group consisting of halogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon
atoms, alkynyl of 2-6 carbon atoms, azido, hydroxyalkyl of 1-6 carbon atoms,
halomethyl, alkoxymethyl of 2-7 carbon atoms, alkanoyloxymethyl of 2-7
carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon atoms,
25 hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 carbon
atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy,
benzoyl, benzyl, amino, alkylamino of 1-6 carbon atoms, dialkylamino of 2 to
12 carbon atoms, phenylamino, benzylamino, alkanoylamino of 1-6 carbon
atoms, alkenoylamino of 3-8 carbon atoms, alkynoylamino of 3-8 carbon
30 atoms, carboxyalkyl of 2-7 carbon atoms, carboalkoxyalky of 3-8 carbon
atom§,- aminomethyl, N-alkylaminomethyl of 2-7 carbon atoms, N,N-
- .
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found: C:50.13; H 4.34;, N 11.56 20

Exanpl e 78 | so- Propyl di sul fa @g kiogaci d
To 11 g (5owrﬂﬂ§’(°?°18f 2-,2"-dipyridyl disulfide and 8.4 niL (68%]%0 )h(k)?w

triethyl amne in 100 nL of tetrahydrofuran at 0OC as added 2.8 nmL 0
mmol ) of 25 mer captoacetic acid in 5 nL of tetrahydrofuran. The ice bath
was renoved and after one hour 6.0 rABS€65 mMmol ) isopropyl thiol was
added. The reaction was allowed to stir over ni ght at anbi ent

tenperature before g hlk:g%hﬁ% wg%pdsngmu& t:hétﬁ
1IN aqueous HCO . The product wasﬁt en extract to 1 A)aqueo eﬁl‘?&‘? V\%ch

aqueous phase was vieengex]amifiote with ether and then acidified with HOJ to pH
-3.5. 30  Thez iy Ngctowas- eort-Nrct;ed with ether, dried with Na[err]SOerr],

(11 5ered a0 SepSLae] o cubet Borob e oE T Rt 11 %% L g1 ve
3.5 g (21 BolR1,4RY) amd Rnaarblenbh,ymdapelfdemﬂy,phydidg&n, HElto@n, alkyl oft B6i cdrbotns
Ejggd_ 'n the next Staeigm\év,l alﬂenytl oWé har{mtpu{l fd & @rﬂ)q%&fgrbon atoms, alkenyloxy
N-[ 4- ( 3- Br onp- phenyofaliér@prboni atams| ialkyiiyldxy- 2f i 2-6p carbph datenisf diydroxymeetiayl) de

A sol uti f 1.4 oL a08 3

tetsr)aﬁyijr)gf 3ran was coo?tﬂgl ?a[r]t]&ghhbgg (@C % &kﬂﬁﬁ W %lr(%ﬁ)gi&gf 8{‘ rs%% éar?on
chl oroformate 5 faipmml&ywlemomfﬂ_cgbm .amms;falkmwtmmﬁwbwz-ﬂiecme
added. Aftgy stirriggmkobikeno loxr?'n{Eﬂ%“!ttﬁSW citbéh d‘i&ns Oajﬁ%cg‘im Mefllyl of 4-9

N- ( 3- br omophenyl ) - 4, 6- qui haz ne _was adde e was

stirred for 3 hour scaéltmb*ftéﬁ‘lﬁ]a@(%ﬁgmflﬁ’éﬁ 414 caRRan atem§alkexyoof; b—érﬁarbon atoms,
tenperature. The redRylili® BES1-GURAMBA] atdrhd) \WBlyRulphinylt e 155 I @lobigH Oftbi

was evapor at ed r. va I tiqn of | ene.ch de.foll owed

by washing the 10 ﬁ@f‘ﬁ E gm 3] F“g’ eﬁ\tﬁ d%ﬁhci &ﬁ%’r"ﬁt? BMSof

t he sol vent gave a aikcnﬁsdfonaquomftfl:ﬁ caﬂndnr atanye hlkyhylsubforagride lof 246t darbon

met hanol iyg nethyl e

[err] HNVR 'CDVBO) & 1%5%’??2 9@%)8 ‘QI' 4 Fyenh 1%;’b&{yg r%%’”ﬁ’(‘! LY

[err]8.59(bs, 1H); carbon atoms, carboalky. 2-7 carbon atoms, phenoxy, phenyl, ﬂuophenoxy,
benzyl, amino, hydroxyamino, alkoxyamino of 1-4 carbon atoms, alkylamino
of 1-6 carbon atoms, dialkylamino of 2 to 12 carbon atoms, N-alkylcarbamoyl,
N,N-dialkylcarbamoyl, N-alkyl-N-alkenylamino of 4 to 12 carbon atoms,

20 N,N-dialkenylamino of 6-12 carbon atoms, phenylamino, benzylamino,

R7-(C(Re)2)g-Y- . R7(C(Re)2)p-M—=(C(Re)2)k-Y- . or Het-W-(C(Re)2)k-Y-
Y is a divalent radical selected from the group consisting of

—(CHz);™ . —O— ,and —N— .
H RS H

R7is -NRgRg, or -ORg;

M is >NRg, -O-, >N-(C(Rg)2)pNRgRg, or >N-(C(Rg)2)p-ORg;

30 Wis>NRg, -O- or is a bond; .

Het is a heterocycle, optionally mono- or di-substituted on carbon or nitrogen with R¢
and optionally mono-substituted on carbon with -CH,OR4; wherein the
heterocycle is selected from the group consisting of morpholine,
thiomorpholine, thiomorpholine S-oxide, thiomorpholine S,S-dioxide,

35 piperidine, pyrrolidine, aziridine, imidazole, 1,2,3-triazole, 1,2,4-triazole,
tetrazole, piperazine, tetrahydrofuran, and tetrahydropyran;

This Sheet Has Been Replace
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88.18(m 1H); [err]7 95(m 1H); 87.85(m 2H) [err]7.35(m 2H); [err]3.73(s,

2H); [err] 3y 016 1|'|) [err]1.27(d, 6H J=6.6). PCT/US98/15789

VB( El ectrospraygﬁ rﬂz 463.1,465.1 (MtH)[err] HRMB( El') : Cal cd462. 0184,
Found462. 0140 Exarrpl e 80 20 —
2, 3- epoxy- proponi c acid To a suspension of 2.0 g of glycidol
and 20.0 g of sodium periodate in 27 nL -86- of acetonitrile and 40.5 nL
of water was added RuC [err].(Herr]OJ[err] at room- t enperature. The

res uljt : ng (r]I eackﬁgm%:a}ogbﬂ,rz?ky]ﬂﬁ 1s6 ca’rb@:datumgmlb&tgﬂ wf 2-6rcatbon. atoms,chlkynghof 2-6
was dilute m. of ethe anlc ase

aqueous 25  phase %@%%?M&f?a%’r?ﬁ ]:P%@‘Eb op I’i%ﬁarﬁ%‘slkw ?quﬂmeagoms,
or galnl c sol \éent S VWI b(ﬁﬁymf 1 (2—7 carbou atonis)| phenyIS6F phenyl aptiborfally tsabstituted mdthg h
a celite pad. Renoval of th v

Purificat Pon of t he®t P Ber 8@85%/“"]*’%“%?‘1%@5}%%@ oaé?%lsﬁhmfﬂm?%&hyll af?ﬂo’of
t he epoxy d&cid as |alkylaniirionof4 193 garbbul.atoms, dialkylasing©f: Z-Emaﬂmn]a@nm@rmgro,

Moi S d , t ’
31l(gg)e gVI582205826 fa‘i‘ggoﬁi‘ﬁ; rﬁﬂ&ﬁ&ﬁi’l ARy RHRERA OF 307 caltft! Gfcins, alkanoyl

- 76 - oxymethyl of 2-7 carbon atoms, alkylthnp_:)pgnbﬁecaghon atoms, hydroxy,
Oxi r ane- 2- car boxyl 'é‘arB&tﬂ &z&b&aic OsF02-17h@bdrA BioRss, b heﬁb#y @;]lgylntﬁoyhdmﬂw de

A sol ution of 280 ropoinic acid, In
t et r ahydr of ur an nge gzl wﬁ?ﬁdpﬁﬂg’éﬁ"e b RO ! ?ﬂ_ ¢ Phrl-§rcarbon
i sobutyl ct@ or of or n&bmsf el alieiefl 146casbonatoms). 48 mL. portion of

N- et hyl nor ph §1 ﬁgg tes, a suspension of 500 ngy
of N(S-bromgg%fg e}t\&i - qui na%l%H’ éns?tﬂlﬁe%?l n 4 nm tetrahydrofuran was

added. The resulting reaction m xture [err]C for 3 hr., and

then was dil ut ed with 3 m_olﬁ
extrated with 50 nL acet at
dried over Na[err]SQ’ert] an\ filt

r at ed,

rtj\ D
Rs—S— R , |
5—S S——(C(Rs)z)r—é , o 9 » /

NFe
Re
/(C(Ra)y I A\ |
Rs— . ! // _
'\(C(Hs)z)v Rs @ ofe
/(CRs)u , N | ,
Uorgn /
(C(Re)v” Rs o [Nj
(8]
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10 renoved at reduced pressure to give a solid residue.Purification of the
crude prod preparative TLC afforded 109.9 ng of thecyrsdsigdrsas

yel | ow sol i é)l n ﬂf %yield, nmp 228-300[err] C, mass(nfe) 385.0264.
Exanmpl e 82 15 Et henesul fonic acid -
[ 4- ( 3- br ono- phenyl am no) - qui nazol i n-6-yl ] -am de To a solution
of N-(3-bronophenyl) -4, 6-qui nazol i ndi am ne31315 nmg, | mol) and

triethylamne (0.5 nL) in THF (50 nL) at OC was dropw se added 2-chl oro-
et hyl sul fonyl chloride (490 ng, 3 nmo After the s%uti n was stirred at
OC for 10 20 mn, it was chromatogra hed on silica g€g Mth 10% et hanol
in chloroformto give enesul foni c qy'
[ 4- ( 3- br ono- phenyl am no) - | nazol in |6-y| ] -ami de as & i ght yel | ow
solid: HRVMS (me): M+ 403. ?6@5) hgd a met hod fromﬂ[ j Gol dber g,
J. Chem, Soc., 464 (1945). v

-77 - WHAT IS CLAIMED I S: 1. Acorrpourl:{j of fornmula 1
havi ng the structure [err] Rs

-

\ J-(CH (CHyp)-J 0
R>5_<S°2 ( 2)5_)—3_2) J-(CH2)5—<:: ,
o

Rs Rs J-(CHas

\ \ \
__fH2 Rs Hy Rs H,
Hs Rs Rs + FHg )Q
() O
\
%_<CH2 ' f;Hz Rs_ ?Hz

Rs QO,C  Rs Ay CO,Q

Rsis independently hydrogen, atkyl of 1-6 carbon atoms, carboxy, carboalkoxy of 1-6
carbon atoms, phenyl, carboalkyl of 2-7 carbon atoms,

R7~(C(Re)2)s- R7-(C(Rg)2)p-M—(C(Re)2)r ._

ReRg-CH-M—(C(R)p)r  .or HetW—-(CRgl)r
10

" Rg, and Ry are each, independently, -(C(Rg),);NRgRs, or -(C(Rg)s); ORg:

J is independently hydrogen, chlorine, fluorine, or bromine;
15 Qis alkyl of 1-6 carbon atoms or hydrogen;
a=0orl;
g=1-6;
\ —_

e ™ Wy
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wher ei n: X is cycloalkyl of 3 to 7 carbon atons, which may be
optionally ted wth one or nore aI kyl of CITR{ on
atom group‘ﬁagﬁéogya pyridinyl, pyrimdinyl, or 10 r eny s@%ﬁﬁ{gp
wherein the pyridinyl, pyrim d| nyl, or phenyl ring may be

optionally nono- di-, or tri- substltuted with a substituent selected from
t he group consisting of hal ogeB®-al kyl of 1-6 carbon atoms,

al kenyl of 2-6 carpon atons, al kynyl of 2-6 carbon atons,

azi do, hydroxyeFRst of 1-6 carbon atons, . hal onet hyl ,

al koxynet hyl Qﬁsbl? carbon atons, al kanoyl oxynethyl of 2-7 15

car bon at ons, &“ﬁ% of 1-6 carbon atons, alkylthio of 1-6 carbon atons,
hydr oxy, trlfll‘h' thyl, cyano, nitro, carboxy, carboal koxy of 2-7 carbon

atons, carboalgepHdof 2-7 carbon atons, phenoxy, phenyl, thiophenoxy,
benzoyl , bgnz;p_‘ Qm no, al kylam no of 1-6 carbon atons, dialkylam no of 2
to & tarbon atons, phenyl am no, benzyl am no, al kanoyl am no of

1-6 carbon 20 s=1-6; at ons, al kenoyl am no of 3-8 carbon atons,

al kynoyl ami no \pf 03t £d>w&08, wherein the sum G'u@as 2681 boxyal kyl of 2-7 carbon
atons, carboal koxyal ky of 328 carbon at ons, ami nomet hyl

N- al kyl am nonebmlbhagﬁa&uﬁc 426¢ptat1O St thetedt, . di al kyl am nonet hyl
of 3-7 carbon ato ﬁ"r{ﬁo met hyl mer capto, and

benzoyl am no; -S-, or -NR-; Ris alkyl of 1-6

car bon at d@s, or cameNIHgyI of 2 7 carbon at ons; - Rlerr], Rerr], and

Rl err] are each, gzso@ndently hydr ogen, hal ogen, al kyl of 1-6 carbon

at ons, al kenyl of 2 Carbon atons, al kynyl of 2-6 carbon atons, al kenyl oxy
of 2-6 carbon at onsRe ifi igsieddsam e growp consising of ons, hydr oxymet hyl, 30

hal onet hyl , al kanoyl oxy of 1-6 carbon atons, al kenoyl oxy of 3-8 carbon

-78 - at ons, al kynoyl oxy of 3- 8 car bon %om;

al kanoyl oxynet hyl of 2- 7 car bon
=l >—%
- 5 Rﬁ_{_}
Rs Rs____
. —_— HS
Rs — , and
K R (C(Ra)2)p

Rs is independently and exclusively hydrogen, alkyl of 1-6 carbon atoms,

carboxy, carboalkoxy of 1-6 carbon atoms, phenyl, or carboalkyl of 2-7
carbon atoms;

R} is hydrogen, halogen, alkyl of 1-6 carbon atoms, or alkoxy of 1-6 carbon

20 atoms;

Ry is hydrogen halogen, a]kyl of 1-6 carbon atoms, or alkoxy of 1-6 carbon
atoms; and

R3 is hydrogen, alkyl of 1-6 carbon atoms, alkoxy of 1-6 carbon atoms,

. hydroxy, or trifluoromethyl;

25 X is not a phenyl ring exclusively substituted with one or more substitutents
selected from the group consisting of halogen, alkyl of 1-6 carbon
atoms, alkoxy of 1-6 carbon atoms, hydroxy, trifluoromethyl, cyano,
nitro, carboxy, carboalkoxy of 2-7 carbon atoms, carboalkyl of 2-7

. carbon atoms, amino, and alkanoylamino of 1-6 carbon atoms;

I

15
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atons, al kenoyl oxynet hyl of 4-9 carbon atons, al kynoyl oxynethyl of 4-9
carbon ato ymet hyl of 2-7 carbon atons, al koxy of 1- ons,
al kylthio (Iﬁoiﬁgﬁggr bon at ons, al kyl sul phi nyl of 1-6 carbon g’t(%?rﬁsmns’%

al kyl sul phonyl of 1-6 carbon atons, al kyl sul fonam do of 1-6 carbon atons,—
al kenyl sul f onam do of 2-6 carbon atons, aI@/nyl sul fonam do of 2-6 carbon
atons, hydroxy, trifluoronmethyl, cyano, car boxy, carboal koxy of 2-7
carbon atons, carboal kyl of 2-7 carbon atons, phenoxy, phenyl, thiophenoxy,
benzyl , ani nofurthgrproxideditira whehRyxigani no of 1-4 carbon atons, al kyl ami no 10
of 1-6 carbon atons, dialkylamno of 2 to 1Qcarbon atons,

N- al kyl car banoyl , o N, N- di al kKFcar noyl , N-al kyl - N-al kenyl am no

of 4 to 12 carbon atons,__ | am no of 6-12 carbon
at ons, phenyl am noRSFe_nﬁ!_a&o or
E[[err} gg((g[[err}g%err])[err] , ) -y
err err r err -, or
Het - W(C(R[err])[eng#% sel{#qy %&?Qﬁ{ﬁ&#égﬂéé%% OWSent radical sel ected

fromthe group conBsitnoid al@gel[l,err] 20 Rerr] is -NRerr]Rerr], or

-OR[err] b , >N—(C(R[err])[err])[err]NR[err]R[err]
or >N—(C(F§[eral1(%\éfmrr ﬁr - er% Wis >NR[err], -O or is a bond
Het is a heter ocycwaen Betip GH‘&PﬂyOf A sarbon atpms o5 alkynyt emﬂmacmrbmmr such

nitrogen with R6 yl GNAKIRYI RidF NBYNRasiPat | Rofou th
-CHerr]ORerr]; whereln th 25 )ei%eroc?/c% |i§lh§g ecte &dﬂne

group consisting of qﬁg.lratedcarbonatom, t hi onor phol i ne,

t hi onor phol i ngnhdFira q;eovxaéumaprphol i ne S, S-dioxide, pi peri di ne,
pyrrolldl aziri azol 124tr|azole

tetrazol eibepl peraz‘?’ E¥éﬁmg’f§7d§aﬁ1{%§ﬁg‘ dropyran 30 R6 is
hydr ogen, al kyl of whesMisr-OsandRgis-OR4 thenyp = d>#4 2 carbon atons, al kynyl

of 2-6 whét 958 ﬂkg”ﬁ: gchgal kyl of 1- 6 carbon atons, carboal kyl
of 2-7 carbon atons encar %x al kyl (2-7 carbon atoms) phenyl,

or phenyl opti onal Whem ¥iis @t andsMl ot Whis - thenk 1-4 one or nore hal ogen,
al koxy of 1-6 car b&iﬁﬂhmlstarﬁdcnhl’bﬁﬁpl‘ﬁi NYdnded iR %ham rggﬂhiﬂy i@ no

of 1-3 ¢ gigpon at ons, di am no 6 carbon at
cyano, azglodo hal onet ﬁyl "a %b)%‘ymg"hyl of 2-7 car bon atoms,
al kanoyl oxymet hyl of 2-7 carbon atons, alkylthio of 1-6 carbon atoms

hydroxy, carbpgyl. AGGLRe4! k‘%ﬁﬁn&f nﬁn‘gmﬁgrﬂ?eogro%tﬁ%‘% opgrg&géﬁlﬂgx? P ms in a

mammal in need thereof which comprises administering to said mammal an effective
amount of a compound of formula 1 having the structure

20
(CHo)n-X
/
| H R
Ry ~N
2
R3 N
1
- wherein:
X is cycloalkyl of 3 to 7 carbon atoms, which may be optionally substituted with one
25 or more alkyl of 1 to 6 carbon atom groups; or is a pyridinyl, pyrimidinyl, or

phenyl ring wherein the pyridinyl, pyrimidinyl, or phenyl ring may be
optionally mono- di-, or tri-substituted with a substituent selected from the
group consisting of halogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon
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-79 - t hi ophenoxy, benzoyl, benzyl, phenylam no, benzyl am no,

al kanoyl am 1-6 carbon atons, or alkyl of 1-6 cap®pissangy,
Rlerr], is se?ec?ed fromthe group consisting of 5 [err]
-80- [err]

-90-

atoms, alkynyl of 2-6 carbon atoms, azido, hydroxyalkyl of 1-6 carbon atoms,
halomethyl, alkoxymethyl of 2-7 carbon atoms, alkanoyloxymethyl of 2-7
carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon atoms,
hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 carbon
5 atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy,
benzoyl, benzyl, amino, alkylamino of 1-6 carbon atoms, dialkylamino of 2 to
12 carbon atoms, phenylamino, benzylamino, alkanoylamino of 1-6 carbon
atoms, alkenoylamino of 3-8 carbon atoms, alkynoylamino of 3-8 carbon
atoms, carboxyalkyl of 2-7 carbon atoms, carboalkoxyalky of 3-8 carbon

10 atoms, aminomethyl, N-alkylaminomethyl of 2-7 carbon atoms, N,N-
dialkylaminomethyl of 3-7 carbon atoms, mercapto, methylmercapto, and
benzoylamino;

Z is -NH-, -O-, -S-, or -NR-;
R is alkyl of 1-6 carbon atoms, or carboalkyl of 2-7 carbon atoms;
15 Ry, R3, and Rq are each, independently, hydrogen, halogen, alkyl of 1-6 carbon
., atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, alkenyloxy
of 2-6 carbon atoms, alkynyloxy of 2-6 carbon atoms, hydroxymethyl,
halomethyl, élkanoyloxy of 1-6 carbon atoms, alkenoyloxy of 3-8 carbon
atoms, alkynoyloxy of 3-8 carbon atoms, alkanoyloxymethyl of 2-7 carbon
20 atoms, alkenoyloxymethyl of 4-9 carbon atoms, alkynoyloxymethyl of 4-9
carbon atoms, alkoxymethyl of 2-7 carbon atoms, alkoxy of 1-6 catbon atoms,
alkylthio of 1-6 carbon atoms, alkylsulphinyl of 1-6 carbon atoms,
alkylsulphonyl of 1-6 carbon atoms, alkylsulfonamido of 1-6 carbon atoms,
alkenylsulfonamido of 2-6 carbon atoms, alkynylsulfonamido of 2-6 carbon
25 atoms, hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7
carbon atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy,
benzyl, amino, hydroxyamino, alkoxyamino of 1-4 carbon atoms, alkylamino
of 1-6 carbon atoms, dialkylamino of 2 to 12 carbon atoms, N-alkylcarbamoyl,
N,N-dialkylcarbamoyl, N-alkyl-N-alkenylamino of 4 to 12 carbon atoms,
30 N,N-dialkenylamino of 6-12 carbon atoms, phenylamino, benzylamino,

R7-(C(Ra)2)g-Y- , R7(C(Re)2p-M—~(C(Re)2)k-Y- . or Het-W-(C(Re)2)i-Y-.

as Y is a divalent radical selected from the group consisting of
—(CHz)y™ , —O— ,and —N— .
Rg ’
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Rlerr] is independently hydrogen, alkyl of 1-6 carbon atons, carboxy,

car boal koxyvd);m}oﬁ; carbon atons, phenyl, carboal kyl of p@raisesigIen

at ons, Rlerr]-(C(Rerr])[err])[err]-
NEH](QHGH]HGHD[HH M (C(Rlerr])[err])[err]- -
Rlerr]Rerr]- CI-I-I\/(C(R[err])[err])[err] , or

Het-W(C(R err])[err])[err]- R[er'rgjl' and R[err] are each,

i ndependent |y, -(C(R[err])[err])[err]NR[err]R[err] or
-(C(Rerr])[err])[err] ORG; 10 Jis mdependently hydrogen,hcgl orine,
fluorine, or ofp I |s al kyI of 1 6 carbon atoms or hydrogen;
a= 0 or 1, %QW%M Kk p =2-4;

q=0- 4; erikNRﬁ -0, %VﬂiRQQMUOLBNi(C&Rd)z)p QR@ 4, wherein the sum

of u+v is 2- 4,W is >NRg, %0- 8r Rhasdmaceutical |y acceptable salt thereof,

5 Hetis a heterocycle, optionally mono- or di-substituted on carbon or nitrogen with R¢
and optionally mono-substituted on carbon with -CH)ORg4; wherein the
heterocycle is selected from the group consisting of morpholine,
thiomorpholine, thiomorpholine S-oxide, thiomorpholine S,S-dioxide,
piperidine, pyrrolidine, aziridine, imidazole, 1,2,3-triazole, 1,2,4-triazole,

10 tetrazole, piperazine, tetrahydrofuran, and tetrahydropyran;

Rg is hydrogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6
carbon atoms, cycloalkyl of 1-6 carbon atoms, carboalkyl of 2-7 carbon atoms,
carboxyalkyl (2-7 carbon atoms), phenyl, or phenyl optionally substituted with -

15 one or more halogen, alkoxy of 1-6 carbon atoms, trifluoromethyl, amino,
alkylamino of 1-3 carbon atoms, dialkylamino of 2-6 carbon atoms, nitro,
cyano, azido, halomethyl, alkoxymethyl of 2-7 carbon atoms,
alkanoyloxymethyl of 2-7 carbon atoms, alkylthio of 1-6 carbon atoms,
hydroxy, carboxyl, catboalkoxy of 2-7 carbon atoms, phenoxy, phenyl,

20 thiophenoxy, benzoyl, benzyl, phenylamino, benzylamino, alkanoylamino of
1-6 carbon atoms, or alkyl of 1-6 carbon atoms;

R, is selected from the group consisting of

o .
Rf_é—: —_— -
H ’ — Rs ’ Rs — ’
s Rs Rs Rs Rs Rs
e o
H Hs me— s
I o d. R (C(Ralzlp
Rs O\\
Rs—s—s—(cms)z)r—é) , R Sy
(o) Rs

o N'Rs
Re

25
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-81 - provi ded t hat when: : Zis NH _ nis O;

Rlerr] is selec fromthe group consisting of 5

[err] w°99’ S’}Hs Rlerr] is .independently and excﬁTlﬂgslgslel [
hydr ogen, al kyl of 1-6 carbon atons, car boxy, —_
car boal koxy of 1-6 carbon atons, phenyl or carboal kyl of 2-7 10

car bon at ons; R[err] IS hydrog@ﬁ hal ogen, al kyl of 1-6 carbon
atons, or al koxy of 1-6 carbon at ons; Rl err]
i s hydrogen, hal ogen, alkyl of 1-6 carbon atons, or al koxy of 1-6 carbon
atons; and 15 R[err] hydrogen,oal kyI of 1-6 carbon atons,

al koxy of 1-6 carbon g)‘z? hydr oxy, or trifluoronethyl;
Xis not a phen)ﬁ rl/ng exc us'vel y substitu ed wi th one or nore
substitutents sel ected d‘f'om group consisting of

hal ogen, alkyl of 1-@CfBskabn BRs atons, al koxy of 1-6 carbon
atons, hydroxy, trifluoronethyl, cyano, 20 nitro, carboxy,
car boal koxy of 2-7 carbon atons, carboal kyl of 2-7
carbon atons, am no, and al ganoyl am no ofo 1-6 carbon atons; further
rovi ded that whe I S rr N\
P tefBersu S =

R\ | %

(C(Rs)v” Rs [:]
0 9%

v

(C(Rs)2) U\
. < uf\ - 04 N
(C(Rs)2) Rs ' [ j
Re

\ J-(CH. (CHy).~J
Rs SO, (CHy)s 2)s N
>_<— — (CHz)——<
' J'(CHz)s.}_}'

Rs Rs d
O N\
Q Hy Rs Hy
A; Rs . Rs Q
50
\
%_f“a \PHz Rs :
| Rs Q0,C Rg cozo ’

Rs is independently hydrogen, alkyl of 1-6 carbon atoms, carboxy, carboalkoxy of 1-6
carbon atoms, phenyl, carboalkyl of 2-7 carbon atoms,

—_—
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and Rlerr] is hydrogen or al kyl of 1-6 carbon atons, 25 Rlerr] is

not hal og and still further provided that PCT/US98/15789
-82 - Wo 99109016 when Rlerr] is alkenyl of 2-7 carbon atoms or al kynyl of

2-7 carbon atons, such al kenyl or al kynyl -noiety is —
bound to a nitrogen or oxygen atom _ through a saturated
carbon atom and finally provided thaP3 -5 when Y is
-NR[err]- or Rlerr] is -NRerr]Rerr] then 2-6: when Mis
[0 and Rierr] is - Bxéfifekhen pi 1 Rr(ClRa)p-M—(GiRlr i s ~NRo. then k
= 2-4, when Yis -O and MorWis -O then k = 1-4

and Wnen Wis a bond with Het bonded through a nitrogen atomand Y is -O
10 or -NR[err]- then k = 2-4, 2. The conpound
according to Caim1 wherein n =0, Zis -NH, and X a phenyl ring

unsubstituted or sulRgR4-CHeMw(ER¢sogen ororal H&t-w—(ﬁ(ﬂs bon atons or a

pharmaceutically acceptable salt thereof. 15 ) The conpound
according to Claim2 wherein Rerr], Rerr], and R[err] are hydrogen.
4. A corrpound according to Caim?l which is 4-dinethyl arfi no- but - 2-enoi c

gﬁi’i?rraceut i cal(i?sy ﬁgmtckgﬁé)i i% ﬁb‘ﬂhfﬂﬂ{ hg(gé? TafReRs, ogmﬁﬁ)%r%ound of

claim1l whbch is 4- m)rphol|n 4-yl -but-2-ynoic acid [4-(3-
br ono- pheny| ard isidependently|iydragen) ghlenisied 8uorinejiombrdminani no- but - 2-ynoi ¢ acid
[4-(3- Q is alkyl of 1-6 carbon atoms or hydrogen;
a=0orl;
g=1-6;
10 k=04
nis 0-1;
p=2-4
q=0-4;
r=1-4;
15 s=1-6; -
u = 0-4 and v =0-4 , wherein the sum of u+v is 2-4;

or a pharmaceutically acceptable salt thereof,
provided that when:
Zis NH;
20 nisQ;
R; is selected from the group consisting of

o]
8 R R Rs Rs 5
1] R5 Hs s —_— RS » Rs — *
- Q
R;__t( ()/
r Rs
o Hs (C(Rs)

-

e
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br ono- phenyl am no) - qui nazol i n-6-yl ] -am de, 4-diethyl am no-but-2-ynoic acid

[4-(3- 25 b smepieny! am no) - qui nazol i n-6-yl ] -am de, PCT/US98/15789

4- (4- et hyl -'pi perazi n-1-yl)-but-2-ynoic acid

[ 4- ( 3- br onop- phenyl am no) - qui nazol i n-6-yl ] - am de, - : —
4- (4- et hyl - pi perazin-1-yl) - but-2-ynoic acid

[ 4- ( 3- br onp- phenyl am no) - qui nazol i n- 6-yl |~-"¥m de, 4-[bis-(2-

nmet hoxy- et hyl ) - am no] - but - 2-ynoi c acid

E4 (3- Er ono- pﬂelngll RYl 1gqlhdépéhﬂai®| aﬁtlz @xoludively hydrogen, 3 bl chtkyl of 1-6hcarbon atoms,
2- met hoxy- et hy nmet hy m no- Qut ac I Op0- n ' -
30 quinazolin-6-yl]-anf °xy’|°§§:r9ﬁ‘gﬁ9§¥°?ré M‘HH&%"HQPE’HE?I&%W ‘6{18')7
[ 4- ( 3- brono- pheny kasbfi @jonttii nazol i n- 6-yl ] -am de,

di i sopropyl - am no- gut.- 2- i eﬁ .

br ono- phenyl am no) - &df ﬁgéz[%%f:ﬁf-@% 33#%(@?1;5?&%9%%&%8? oara%k%yt?gtl c%bc?lnc
acid [4- 5§ ( 3- br ono- ptoaxsy| am no) - qui nazol i n-6-yl]-am de, or

but-2-ynoic acid d hal -6 carbon at alki f 1-6 carb
di met hyl am no- pheml/{klid1 Sogce]lll,l’l na%goﬁ fa]]kg f mae or & Sﬂar TR eut | cefaf o

accetable 35 salt theré@l‘ﬂs and

- 83 - 6. ugax CHIk;ﬂ'@ﬁ mslcatlisbﬁmtb&s%mekimffyﬂau:;axeoﬁ/%xﬁs
acid [4-(3-brono- By%"ﬁ %?lg’%eglyéol i n- I ] - am de,

4- ( 2- met hoxy- et hoxy) - bu 3-

br onmo- phery| ani no) X4 ﬁetzﬁ)bheiwﬁrmg]exaliibldel,y subsﬁkutwt\bﬁkmtdiquremmt&utéﬁﬁl c
phar maceut | cal |y acoet aBTECHRA oy the graitt gpheiseng”of BaBSER, Soifof 1:6, caroon
claiml which is 3-[4-(3tdms;rbkopiexdiyl-@markon- sfomsa bytiraxyp trifluoromethyl, cyano,

yl am no] - 4- et hoxy-cycl o s R _
3- [ 4- ( 3- br om- phenyl ani A gcw nagbic%frl]:gm{gfy of 2-7 carbon atoms, carboalkyl of 2-7
6- yl ami no] - 4- di net hyl anicabo ptomes, aminn, apdalkanoylaming, of 1-6 carbon atoms;

3- [ 4- ( 3- bronofurthenploided that wien R, is

gui nazol i n- 6-yl am no] - 4- et hyl am no- cycl obut03 ene- 1 2- di one,

3-am no-4-[4-(3- R

br ono- phenyl am no) - qui nazol igr- 6-yl am no] -'gycl -3-ene-1, 2-dione, or
3-[4-(3- Re—== or

br ono- phenyl am no) - qui nazol i n- 6- yI am no] R4- rmﬂ@hol I n-4-yl -cycl obut - 3-ene- 1,

2- dione or a maﬁg t t thereof. 15 8. A
conmpound of claim T&\Pf\gﬁ& #8#%%?#93&?3&3 -%Iho ®Suci d [ 4- (3- brono-
phenyl ami no) qui naRalis mothaldgenani de, or _ _

1- net hyl - §m§5§ ir noi-‘s BG’i'dQ&'Et{ | ,fi ne- 3- carboxylic acid

4-(3-bro hen ul nazol 1 n-6- -am de or _a pharmaceuti cal |
( rrzo pheny when Cis alkenyl of 2-7 c%rllon atoms or alkyn?fl of 2-7 carbon atom>s/ such

alkenyl or alkynyl moiety is bound to a nitrogen or oxygen atom
through a saturated carbon atom;
and finally provided that
when Y is -NRg- or R7 is -NRgRg then g = 2-6;
25 _ when M is -O- and R7 is -ORg then p = 1-4;
when Y is -NRg- then k =2-4; .
when Y is -O- and M or W is -O- thenk = 1-4
and when W is a bond with Het bonded through a nitrogen atom and Y is -O-
or -NR¢- then k =2-4.
30
15. The method according to claim 14 wherein the neoplasm expresses EGFR or
erbB2 (Her2) .

O
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accetabl e salt thereof. 20 9. - A corrpound of claiml V\:hl chis

N- [ 4- (3- br ap@ofbsday | ani no) - qui nazol i n- 6- T PCT/US98/15789
yl ]-2-norpholin-4-yl nmethyl -acryl am de, or 4-diethylam no-but-2-enoic acid
[ 4-(3- br ono- phenyl am no) - qui nazol i n-6-yl]-am de, or a ' -
pharmaceuti.cal Iy accetable salt t here Js_ 25 10. A conpound of

claim1l which is N-[4-(3-bromp-phenyl am no)*~qui nazol i n- 6-
yl]-2-nmet hyl di sul fanyl - propi onam de,

N-{4- ( 3- brono- Iﬂlenyl'hmmampdqncordmgltomlainyll} wherein the neoplasm is selected from the

3- et hyl di sul f
N- [ 4- ( 3- br ono- %ﬁ%—:‘#}y é% qU| %Opdne% a]ddir mouth, larynx, esophagus, stomach,

met hyl di sul f argoloms e¥aryxand
N-[ 4- (3- br ono- phenyl am no) qU| nazolin-6-yl)-2-tert-but-
yl di sul f anyl - acet am de,

N- [ 4- ( 3- br éno %enyAmth‘ef; of, treating, [ipkibiting) the progression pfii or g@dicating polycystic

sul'fanyl - acet gty dﬁéase in a mammal in need thereof which compnses administering to said
N-[4-(3- brorm hen o-qumazol n-6-yl]-2-jsop oli)é]&

di sul f anyl - 4 ﬁ%FP%?JnQégéPﬂ‘ e 1having the stpigture

11.. A corrpound of cI al m 1 V\/m chis

2-{[ 4- ( 3- brono- phenyl am no) - qui nazol i n- 6- yl am noI nmet hyl }-acrylic

acid nmethyl ester, or (E)-4-[4-(3-brono-phenyl amEﬁ_ﬁ Sq's
qui nazol i n-6-yl am no] - met hyl } - but - 2- enoi caci d met{lde er or a

phar maceutical |y accetable salt ther
84 12. A conpound of claim1 whiclHis
[ 4- (3- bronmo- phenyl ani no) - qui nazol iFP_’GN I
acid [4-(3-brono- 2

E‘-1chl ro- but - 2-ynoic acid

4- hydr oxy- but - 2-ynoi c

10 1

wherein:
X is cycloalkyl of 3 to 7 carbon atoms, which may be optionally substituted with one
or more alkyl of 1 to 6 carbon atom groups; or is a pyridinyl, pyrimidinyl, or
15 phenyl ring wherein the pyridinyl, pyrimidinyl, or phenyl ring may be
optionally mono- di-, or tri-substituted with a substituent selected from the
group consisting of halogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon
atoms, alkynyl of 2-6 carbon atoms, azido, hydroxyalkyl of 1-6 carbon atoms,
halomethyl, alkoxymethyl of 2-7 carbon atoms, alkanoyloxymethyl of 2-7
20 carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon atoms,.
hydroxy, triflucromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 carbon
atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy,
benzoyl, benzyl, amino, alkylamino of 1-6 carbon atoms, dialkylamino of 2 to
12 carbon atoms, phenylamino, benzylamino, alkanoylamino of 1-6 carbon
25 atoms, alkenoylamino of 3-8 carbon atoms, alkynoylamino of 3-8 carbon
atoms, carboxyalkyl of 2-7 carbon atoms, carboalkoxyalky of 3-8 carbon
atoms, aminomethyl, N-alkylaminomethyl of 2-7 carbon atoms, N,N-
dialkylaminomethyl of 3-7 carbon atoms, mercapto, methylmercapto, and
benzoylamino;

30 Zis-NH-, -O-, -§-, or -NR-; \

This gp, —

THIS SHEET FAS BEEN //II/I// /][[// i /I7/ii/d H"lﬂl III!II ﬂlII hm

"REPLACED




phenyl am no) - qui nazol i n-6-yl ] -am de,

N-[4-[(3-b | )y am no] - 6- qui nazol inyl]- 3(E)-chloro-2-p '

4- [broEn()- but%ag&g%(g?% acid [4-(3-brono-phenyl am no)- qui nazol i ﬁ@*gﬁ{%ﬁﬂégrﬁg de,
oxi rane- 2- carboxylic acid [4-(3-brono-phenyl am no) - qui na- —
zolin-6-yl]-am de, or ethenesulfonic

aci d[ 4- ( 3- br ono- phenyl ami no) - qui nazol i n-6=96t- ani de or a pharnaceutical ly
accetabl e salt thereof. 13. A pharnaceutical conposition which

Corprises @ cHR erOPifl_d'émg(Bﬂi éo%ls’ ?rfggTHEMyl @#Wﬂ(ﬁ%n at o whi ch
Er:;r ]be opti ondtts %ﬁ?xﬁﬂﬁ%&“&?» %ESPF@&X y,%yd%%ge oggpkgﬂkyi)foﬁf-ﬁocagbon
carbon atom gr oups;atéxhs,i fkenypyf 24 catbon @mmnrnl:yﬁyll of 6 cgrbon atomphalRrylékyng
opt1 onal 1y mono- ek, 247 ekt bvmiRD? bt 2-B05EBre lamss dmderametiog,
t he 5 group dualomethylpallkahoylaky gfnl-6atdrlydn afonis, GalkendyloxyabdHde8 carbamy |
of 2-6 carbon atoms, alkynoyloxy of 3-8 carbon atoms, alkanoyloxymethyl of 227 carbon
atoms, alkenoyloxymethyl of 4-9 carbon atoms, alkynoyloxymethyl of 4-9
carbon atoms, alkoxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms,
alkylthio of 1-6 carbon atoms, alkylsulphinyl of 1-6 carbon atoms,
10 alkylsulphonyl of 1-6 carbon atoms, alkylsulfonamido of 1-6 carbon atoms,
alkenylsulfonamido of 2-6 carbon atoms, alkynylsulfonamido of 2-6 carbon
atoms, hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7
carbon atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy,
benzyl, amino, hydroxyamino, alkoxyamino of 1-4 carbon atoms, alkylamino
15 . of 1-6 carbon atoms, dialkylamino of 2 to 12 carbon atoms, N-alkylcarbamoyl,
N,N-dialkylcarbamoyl, N-alkyl-N-alkenylamino of 4 to 12 carbon atoms,
N,N-dialkenylamino of 6-12 carbon atoms, phenylamino, benzylamino,

R7(C(Re)2)g-Y- . R7(C(Re)Jp-M-(C(Re)2)ic Y-, or Het-W-(C(Re)2)i-Y-

20 _
Y is a divalent radical selected from the group consisting of

(CHL). —0— ,and —N— .
’ R6 ’
25 Rjyis -NRgRg, or-ORg;
M is >NRg, -O-, >N-(C(Rg)2),NRgRg, or >N-(C(Rg)2)p-ORg;
W is >NRg, -O- or is a bond;
Het is a heterocycle, optionally mono- or di-substituted on carbon or nitrogen with Rg
and optionally mono-substituted on carbon with -CH,ORg; wherein the
30 - heterocycle is selected from the group consisting of morpholine,
thiomorpholine, thiomorpholine S-oxide, thiomorpholine S,S-dioxide,
piperidine, pyrmolidine, aziridine, imidazole, 1,2,3-triazole, 1,2,4-triazole,
tetrazole, piperazine, tetrahydrofuran, and tetrahydropyran;

\
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atons, al kynyl of 2-6 carbon atons, azido, hydroxyal kyl of 1-6 carbon

at ons, 09016 hal onet hyl , al koxynet hyl of 2-7 carbon apefRises/15789
al kanoyl oxy‘ﬁgt’?{y? of 2-7 carbon atons, al koxy of 1-6 carbon
atonms, alkylthio of 1-6 carbon atons, hydr oxy, -

trifluoronethyl, cyano, nitro, carboxy, carboal koxy of 2-7 carbon 5
at ons, carboal kyl of 2-7 carbon atons, pheﬁBxy, phenyl, thi ophenoxy,
benzoyl, benzyl, am no, al kylam no of 1-6 carbon atons, dialkylam no of 2

to R¢ ivhydédeanality DofbL-6 pirboy atomis) alkehrﬁmml-émarhon atehispalkyyd wif 1266 of

1-6 b 3-
al ky(r:lg;l 221 no of 3- SNE%B'BWS’éy"?oaIﬁ‘ylo}l ! WO ¥ Mar ﬁyoﬂyfb casbon atoms,
atons, carboal koxyatéshoxfalidyl§2-Gasaibon atéins), phenyl, or lﬂmmytmptmnallyosubsﬂnyted with

N- al kyI am nonet hyl of 2- I t I
am nonet hyl of 3-7 a5 855“‘5?3‘%@(’%@‘9@ Ofl\fng %@r‘r’e?@éﬂ 5t &nﬂ £ rgmethyl amino,
benzoyl am n®; a]kylamthHf 1-3 Coa;bonsatpm;; d;allglqmmo of 246 carban lapoms)f nitros

carbon atomns, or caég% kyLz1 RZIS ﬁgﬁ m? dfl esiq CE{b%ﬁr]atoﬁ&d

Rlerr] are each, peﬁdent al_kyl of 1.6 car bon
atoms, al kenyl of 2alkapel lepthen  atoms, %r?faﬂ’&nﬁafb&PkéWﬂS@xy

ﬁfl 2- 6t ﬁalr bonl ﬁt 0m§|h &‘okyn)éhfbbx pfcgaxﬁ.lk‘b% 7 ben Zﬂ%ﬁcldﬁhiﬁrﬁ%y éia)x bhen yl,
al onet hy al kanoyl Qx car enoyl oxy Q car bon
atons, al kynoyl oxy 8B °8°§-‘érlPﬁ5‘H°ﬂt Fl%z gﬂ‘B \\{Fé{zi%'m’?ﬂ %é?’b%
atons, al kemoyl oxynaté¢drbeif atémS, cralkyd of feasaFbonadtéamsoy| oxynmet hyI of 4-9
carbon atons, al koxynethyl of 2-7 carbon atom; al koxy of 1-6 carbon atons,
al kylthio of ‘1-6 carbon atons, alkylsulp of 1-6 carbon at ons,

ngl% fo

al kyl sul phonyl Ransselsctgéﬁbuntha@mcoaslm nani do of 1-6 carbon atons,
al kenyl sul fonam do of 2-6 carbon ato

atons, hydroxy, trifluoronethyl, cyano\nitro cappoal of 2-7
carbon atons, carboal kyl of 7 ca ns, phen t hi Wahenoxy,
benzyl, amino, hydr RO, @/, koxy 0 of I-¥ at ogg%ﬁ}‘akm no

of 1-6 carbon atons, dial kyI amino & 2 Re 12 rb or’rﬁs

N- al kyl car banoyl , N, N- di al kyl car ém)yﬁs N- al kyI N-%I ker’n’yl anm no
of 4 to 12 carbon at ons,_ 30 NN-dji al kenyl am no op 6-12 carbon

at ons, phenyl am no, am no
Rlerr]-(C(Rerr])[e
Rerr]-(C(Rerr])[err])
Het-W (C(Rlerr])[err]

fromthe group consisti

(R‘;j\ )
o R , |
Rs—S—8 (C(R5)2)r—{ , o b, O//

-,

e
Rs
/(CRIy N
Rg—! '
~R
'\(C(Rs)z)v Rs S °
AC(Rs): , 0“
ot o
(C(Rs)2v™ Rs ( j
15 -
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86 [err] Rlerr] is -NRerr]Rerr], or -OR6; Mis >NR6, -
-0-, >N- (X ?5[0;(1)1%9”])[9”]NR[e”]R[e”], or PCT/US98/15789
err

>N-(C(R[ err [err]-OR[err]; 5  Wis >NR6, -0- or is a bond;

Het .is a heterocycle, optionally nono- or di-substituted on carbon or —
nitrogen with Rerr] and optio%lly nono- substituted on carbon
wth -CHerr]ORerr]; wherein the =79~ heterocycle is selected from

t he group consi sting of norpholine, t hi ogor phol i ne,
t hi onor phol i ne S- oxi de, thionnrpholin S, S-di oxi de, pi peri di ne,

pyrrolidine, aziridine, imdaz 1,3|3-triazole, 1, triazole,
tetrazol e, piperazine, tetr %S)ﬁ nd tetrahydr n; R err]

i s hydrogen, alkyl of 1-6 arbon atofs, al kenyl of 206 caMbqn at ons,
al kynyl of 2-6 ﬁ(m%% s cycl oal kyl of $ bon at ons,
car boal kyl of 2-7 carbon ato : car boxyal kyl car bon
atons), phenyl, or phenyl optionally substituted with ) one or

nore hal ogen, al koxy of 1-6 carbon atoms, trifluoromethyl Remni no,

akyl am no of 1-3 carbon atons, dialkyl ami no of 2 6 carbon atons, nitro,
cyano, azido, halonethyl\ alk hyl f carbon ato

al kanoyl oxymet hyl of Rg7 c n ‘i’?é%s M d’lm;j 6, ca

hydr oxy, carboxyl, car - n ato (éhle)ﬁoxy—p yl,
t hi ophenoxy, benzoyl, ph&iCHR zyl am no, al kanoyl anm no of
1-6 carbon atoms, or aPkyl & 1-6 carbon ons; R2, is selected from
the group consisting of 25

ons, 20

PN \
| Q—g__sz Ry CH,
Rs Rs  Q ’- Rs Q
| - 0
\
L‘>_(‘4H2 fJHz R5 : \sz
5 QOzC . R C02Q ’
5
Rs is independently hydrogen, alkyl of 1-6 carbon atoms, carboxy, carboalkoxy of 1-6
carbon atoms, phenyl, carboal_kyl of 2-7 carbon atoms,
R7(C(Rg)a)s- R7-(C(Reg)2)p-M—(C(Re)2) '
RgRg-CH-M—(C(Rg)o)- - Lor Het-W—(C(Rg)o)~ ;
10

Rg, and Ry are each, independently, -(C(Rg),)NRgRs, or -(C(Rg)2); ORg;

J is independently hydrogen, chlorine, fluorine, or bromine;
15 Qis alkyl of 1-6 carbon atoms or hydrogen;
a=0orl;
g=1-6; -_—
o ! This Sheet Has B [
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[err]

WO 99/09016 ' PCT/US98/15789

10

15

20

25.

-99.

k=0-4;

nis 0-1;

p=2-4;

q=0-4;

r=1-4;

s = 1-6;

u=0-4 and v = 0-4 , wherein the sum of u-+v is 2-4;

or a pharmaceutically acceptable salt thereof,
provided that when: '
Zis NH;
nis 0;
R, is selected from the group consisting of

’ Fls__ = Rs ~»and w ;
Rs Rs (C(Rs)2)p

Rs is independently and exclusively hydrogen, alkyl of 1-6 carbon atoms,

carboxy, carboalkoxy of 1-6 carbon atoms, phenyl, or carboalkyl of 2-7
carbon atoms;

R is hydrogen, halogen, alkyl of 1-6 carbon atoms, or alkoxy of 1-6 carbon
atoms;

R4 is hydrogen, halogen, alkyl of 1-6 carbon atoms, or alkoxy of 1-6 carbon
atoms; and

R3 is hydrogen, alkyl of 1-6 carbon atoms, alkoxy of 1-6 carbon atoms,
hydroxy, or trifluoromethyl;

X is not a phenyl ring exclusively substituted with one or more substitutents
selected from the group consisting of halogen, alkyl of 1-6 carbon
atoms, alkoxy of 1-6 carbon atoms, hydroxy, trifluoromethyl, cyano,
nitro, carboxy, carboalkoxy of 2-7 carbon atoms, carboalkyl of 2-7

. carbon atoms, amino, and alkanoylamino of 1-6 carbon atoms;
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further provided that when R; is
0O
O Rs
Rs——':—-( or —
| Rs Rs
and Rs is hydrogen or alkyl of 1-6 carbon atoms,
R3 is not halogen; .

S  and still further provided that
when Rg is alkenyl of 2-7 carbon atoms or alkynyl of 2-7 carbon atoms, such
alkenyl or alkynyl moiety is bound to a nitrogen or oxygen atom
through a saturated carbon atom;
and finally provided that
10 when Y is -NRg- or R7is NR6R6 then g =2-6;
when M is -O- and R7 is -ORg then p = 1-4;
when Y is -NRg- then k = 2-4;
when Yis-O-and MorWis -O-thenk =1-4
. and when W is a bond with Het bonded through a nitrogen atom and Y is -O-
15 or -NRg- then k=2-4. '

18.' A pharmaceutxcal composmon which comprises a compound of formula 1

having the structure
20
(CHR)p-X
/
i
R~ ~N
>
Rs N
R4
1
wherein:
- X is cycloalkyl of 3 to 7 carbon atoms, which may be optionally substituted with one
25 or more alkyl of 1 to 6 carbon atom groups; or is a pyridinyl, pyrimidinyl, or

phenyl ring wherein the pyridinyl, pyrimidinyl, or phenyl ring may be

optionally mono- di-, or tri-substituted with a substituent selected from the

group consisting of halogen, alkyl of 1-6 carbon atoms, alkenyl of 2 6 carbon
-

T ————
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Rlerr] is indepéndently hydr ogen, al kyl of 1-6 carbon atons, carboxy,

car boal kox
at ons, X’V8 9/&90?6

b t h I r boal kyl of
oL a1 Fefnssiin

R[err] (C(R[err])[err])[err] M(C(R[err])[err])[err] —

Rlerr]Rerr]-

Het - W(C(R[err])[ g
i ndependently, -(C(

Jis independently

al kyl of 1-6 carbon

k04 nISO-

C(Rlerr])[err])[err]- :
r])[err] 10 R err]-10drd R[err] are each,

R[)err])[err]) NR{err]Rferr], or -(C(R[err])[err])r ORG:
14635 IR hy1 B B/ afto a0, hAroRFARYINE 1-6 carbon b,

ro en
halomethyl, p'ﬂg%/wme of 2=1- cgrbogo atomsy 1a.llg@noy oxymgthyl of 2-7

u=0-4 and v = 0- %arb¥iehldhis, Taik%xﬁ'émloﬁ cerbon| étox%s”ra]kyltlno of 1- @Eﬂbﬁﬁ:%ﬁ

SHEET

phar maceut i cal |y ad®elses| Eflugromethyl, gygpno, nitro, carboxy, carboalkoxy of 27 carbon

5

atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy,
benzoyl, benzyl, amino, alkylamino of 1-6 carbon atoms, dialkylamino of 2 to
12 carbon atoms, phenylamino, benzylamino, alkanoylamino of 1-6 carbon
atoms, alkenoylamino of 3-8 carbon atoms, alkynoylamino of 3-8 carbon

~ atoms, carboxyalkyl of 2-7 carbon atoms, carboalkoxyalky of 3-8 carbon

10

atoms, aminomethyl, N-alkylaminomethyl of 2-7 carbon atoms, N,N-dialkyl-
aminomethyl of 3-7 carbon atoms, mercapto, methylmercapto, and
benzoylamino;

Z is -NH-, -O-, -S-, or -NR-;
R is alkyl of 1-6 carbon atoms, or carboalkyl of 2-7 carbon atoms;
15 Rj, R3, and R4 are each, independently, hydrogen, halogen, alkyl of 1-6 carbon

20

25

30

atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, alkenyloxy
of 2-6 carbon atoms, alkynyloxy of 2-6 carbon atoms, hydroxymethyl,
halomethyl, alkanoyloxy of 1-6 carbon atoms, alkenoyloxy of 3-8 carbon
atoms, alkynoyloxy of 3-8 carbon atoms, alkanoyloxymethyl of 2-7 carbon
atoms, alkenoyloxymethyl of 4-9 carbon atoms, alkynoyloxymethyl of 4-9
carbon atoms, alkoxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms,
alkylthio of 1-6 carbon atoms, alkylsulphinyl of 1-6 carbon atoms,
alkylsulphonyl of 1-6 carbon atoms, alkylsulfonamido of 1-6 carbon atoms,
alkenylsulfonamido of 2-6 carbon atoms, alkynylsulfonamido of 2-6 carbon
atoms, hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7
carbon atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy,
benzyl, amino, hydroxyamino, alkoxyamino of 1-4 carbon atoms, alkylamino
of 1-6 carbon atoms, dialkylamino of 2 to 12 carbon atoms, N-alkylcarbamoyl,
N,N-dialkylcarbamoyl, N-alkyl—N—alkenylanﬁno of 4 to 12 carbon atoms,
N,N-dialkenylamino of 6-12 carbon atoms, phenylamino, benzylamino,

R7(C(Re)2)g-Y- . R7(C(Re)2)p-M-(C(Reo)k-Y- ,or Het-W—(C(Rg)2)i-Y-

Y is a divalent radical selected from the group consisting of

35

-_

———
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provi ded that when: | Zi s NH; nis 0; 5

Rierr] is s&b jo6flsf rom the group consisting of [err] PCT/US98/15789
Rlerr] is independently and exclusively hydrogen, alkyl of 1-6 carbon
atons, 10 car boxy, carboal koxy of 1-6 carbon atons, phenyl—
or carboal kyl of 2-7 carbon at ons; Rlerr] is
hydr ogen, hal ogen, al kyl of 1-6 carbon atod82-or ail coxy of 1-6 carbon

at ons; Rlerr] is hydrogen, hal ogen, alkyl of 1-6 carbon atons,
or al koxy of 1-6 carbe(CH3),— . —O— ,&idns—Nmd . Rlerr] is
hydrogen, alkyl of 1-6 carbon atons, al koxy of Be carbon atons,

hydr oxy, or trifluoronethyl; X is not a phenyl ring exclusively
substituted with one or nore_substitutents selected from

the group consifgtit ifReRenar ddRe, al kyl of 1-6 carbon 20

i tro, car by R b R R oAy | of 2.7

car bon at ong, %ﬁ%ﬁﬁéﬁz}éﬂ}/%ﬁmﬂdam no of 1-6 carbon atons; further

provi ded that \Heels aetsrodycles optionally mono- or di-substituted on carbon or pitfogkn with R

and Rlerr] is hydroggn SlioRhly'm&fo-sublufRid®en 24B5R with -CH,ORg wherein the
heterocycle is selected from the group consisting of morpholine,
thiomorpholine, thiomorpholine S-oxide, thiomorpholine S,S-dioxide,

10 piperidine, pyrrolidine, aziridine, imidazole, 1,2,3-triazole, 1,2,4-triazole,

tetrazole, piperazine, tetrahydrofuran, and tetrahydropyran;

Rg is hydrogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6
carbon atoms, cycloalkyl of 1-6 carbon atoms, carboalkyl of 2-7 carbon atoms,
15 carboxyalkyl (2-7 carbon atoms), phenyl, or phenyl optionally substituted with
one or more halogen, alkoxy of 1-6 carbon atoms, trifluoromethyl, amino,
_alkylgmino of 1-3 carbon atoms, dialkylamino of 2-6 carbon atoms, nitro,
cyano, azido, . halomethyl, alkoxymethyl of 2-7 carbon atoms,
alkanoyloxymethyl of 2-7 carbon atoms, alkylthio of 1-6 carbon atoms,
20 hydroxy, carboxyl, carboalkoxy of 2-7 carbon atoms, phenoxy, phenyl,
thiophenoxy, benzoyl, benzyl, phenylamino, benzylamino, alkanoylamino of
1-6 carbon atoms, or alkyl of 1-6 carbon atoms;

Rz, is selected from the grdup cohsisting of

——

] e
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R[err] i s not hal ogen;

‘E@y; 10961/ | further provided that
aI kenyl of 2-7 carbon atons or al kynyl

t hrough a saturated carbon atom
when Y is -NRerr]- or Rerr] is -NR6R6 t g 2-6;
1- 4, wh

-0- and R7 is -ORerr] then p =
k = 2-4; when Y is

and when Wis a bond W|th Het bond t Rough a niBs
or -NR[err]- then k 2_4_,_ é i

A conpound of forrrul 15 d |nedi a of cl
pharmaceutical or therapeutic subst'%ihce 5 15
claim14 or use in inhibiting the biological
kN a manmal in n
Suse in treaﬁing, i nhibitingg.he g
in a,manmmal T _nge

protein tyrosine kinase
according to claim

or eradicating neopl
conpound according to_cl
of , . or eradicatR
erbB2 (Her2). 18. Rs
treating, inhibiting the growh

the neoplasmis selected fromthe gr oup con5| std ng of

t omach,B&olfpn, ovaryNand/1 ung.
é l
N—Re

bl adder, nouth, |arynx, esophagus

Rs—S—S—(C(Rs)2)

/(C(Rs)h

Rs—l\

(C(Rs)2)y

/(C(Rs)z)u.
O\(C(Rs)z)v Rs

/C(Re)u

i

(C(Rs)2v™ Rs
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of 2-7 carbon atons, such _
al kenyl or alkynyl noiety is bound to a nitrogen or oxygen atom -
5 and fjinally provided that

-0- a

her eof .
for use/ $ing,
sirs WS ei e nedpl a

Ac rrpound aCCtdel nBst o cl ai

d t her eof

when Mis
Yis -NRerr]- then

~\t hen k = 1-4 10

t &a anfis\Qj s - O-

carri 14.

1 R ,1Rd or as a

5. ReA
effects of der egul at ed

corrpounngccqqgl ng to
0l16. A conpound
h of,

17. A

in |b|tw the growh
ses EGFR or

(éé%f) use in

of , or eradicating neoplasns wherein

aQ

: /7
R5 0/ O/RS
SN
s y |
e
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SN
|
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19. A conpound according to claim 14 for use in treating, inhibiting the

pr ogr essi or{?,Bf9 Bﬂﬁﬁ eradl catl ng pol ycystic kidney di sease in pcfRleis7sd
need t hereo ?f A process for the preparation of a conpound of

formula 1 having the structure [err] wherein: — -
X is cycloalkyl of 3 to 7 carbon atons, which may be optionally substituted
wth one 5 or more alkyl of 1 to ¥4carbon atomgroups; or is a
pyridinyl, pyrimdinyl, or phenyl ring wherein the pyridinyl,

|_¥2‘) gptlonally nono- @i -, or

vt " group
consi sting of hal ogen of 1-6 ca at ons, Jh@é@?yl oT 2-§ garbon
atons, al kynyl of 2 n ‘at RfCHa)l do, roX’yaI kyl of 1-6 carbon
atons, 10 al ofret hyP al koxynmet hy)' of 2-7 carbon atons,
al kanoyl oxynet hyl of 2-7 carbon atons, al koxy of 1-6 carbon
atons, al kylthio of 1- &c rbon at ons, hydr oxy,, trifl uoronethyl,
cyano, nitro, carboyy,//Car8gal koxy - 92 A.carbon at ons,
car boal kyl of 2-7 car , phenox}y's ﬁ'&

pyrimdinyl, or phenyl riRg may p
tri-substituted with la;:ggazt et
car

benzoyl, benzyl, am no, yl ani no of 1 ar bon at ons, | kyl am no of 2
to _ R5 R5 Rs ' R5.
' O o)
0>_sz f)Hz f)Hz
Rs Qoac Rs C0,Q ’

Rsis mdependently hydrogen, alkyl of 1-6 carbon atoms, carboxy, carboalkoxy of 1-6
5 carbon atoms, phenyl, carboalkyl of 2-7 carbon atoms,

R(C(Re)s- . R7'(C(Re)2)p'M"(C(R6)2)r' '

ReRyCH-M—(CRe))r  .of HetW-C(Reldr

10  Rg, and Ry are each, independently, -(C(Rg)2)NR¢Rg, or (C(Rg),); ORg:

J is independently hydrogen, chlorine, fluorine, or bromine;
Qs alkyl of 1-6 carbon atoms or hydrogen;
a=0orl;
15 g=1-6;
k=0-4;
nis 0-1;
P=2-4;
- g=0-4;
20 r=1-4;
s = 1-6;
=0-4 and v = 0-4 , wherein the sum of u+v is 2-4;

——

—_—
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15 12 carbon atons, phenyl am no, benzyl am no, al kanoyl am no of 1-6
car bon wo 99/09016 2t 0B, al kenoyl ami no of 3-8 carbon atons, mitysysskmsi no
of 3-8 carbon at ons, carboxyal kyl of 2-7 carbon atons,

car boal koxyal Il y of 3-8 carbon at ons, am nonet hyl , -
N-al kyl am nonet hyl of 2-7 carbon atons, N N di al kyl am nonet hyl
of 3-7 carbon atons, nercapto, nethyl rrerc'al&So‘, and 20 benzoyl am no;
Zis -NH, -0, -S-, or -NR-; R is alkyl of 1-6 carbon atons, or
carboal kyl of graphanhiteiticdllyn®ceptable s therebf, Rlerr], and Rlerr] are each,

| ndependent |y, h‘éSr en,, hal ogen, al kyl of 1-6 carbon at ons,

al kenyl of 2- &% %lgtﬂata , al kynyl of 2-6 carbon atons, alkenyloxy 25

of 2-6 carbon atonsZislNEgnyl oxy of 2-6 carbon atomns, hydroxynethyl,

hal onet hyl , al kanoyﬁ)gﬁé of 1-6 carbon atons, al kenoyloxy of 3-8 carbon
atons, al kynoyl oxy 3-8 carbon atons, al kanoyl oxynethyl of 2-7 carbon.
atons, al kgnoyl oxy i isyselegted from thergsenp eensisting &€ | ynoyl oxymet hyl of 4-9
car-bon atons, al koxymethyl of 2-7 carbon atons, al koxy of 1-6 carbon atons,
30 - alkylthio of 1-6 carbon atons, al kyl sul phxnyl of 1-6 carbon

at ons,

(0)
al kyl sul phonyl of 1-6 carbon ons, Ry K | f onam ) - dxarBs at ons,
al kenyl sul f onam do of on ato al kynyR ul onay do bon
atons, hydroxy, trifluoronethyl™' cy , gt ro, gar oxyhscarfioal of 2-7

carbon atons, carboal kyl of 2-7 carbon atonms, PEend¥s, phenyl , Rshi
5 benzyl, am no, hydroxyam no, al koxyam no of 1-4,carbon atons,

al kyl am no _ of 6 carbon atom® di al kyl am no o to 12 carbon
atons, N-al kyl car banoik;

N-al kyl - N-al kenyl am no o\
N, N- di al kenyl am no of

CRlerr]-(C(Rlerr])[err])[eg]- Y9 Rs Rs (Re)2)p
Rlerr]-(C(Rerr])[err])[erP]-M (C(Rlerr])[err])[err]-Y-, or
Het-W (C(Rerr])[err])[err]-Y- Y is a divalent radical selected from
the group consisti g @f independently and exclusively hydrogen, alkyl of 1-6 carbon atoms,
10 ' carboxy, carboa]kc_ixy of 1-6 carbon atoms, phenyl, or carboalkyl of 2-7
carbon atoms;
R; is hydrogen, halogen, alkyl of 1-6 carbon atoms, or alkoxy of 1-6 carbon
| " atoms; '
R4 is hydrogen, halogen, alkyl of 1-6 carbon atoms, or alkoxy of 1-6 carbon
15 atoms; and

R3 is hydrogen, alkyl of 1-6 carbon atoms, alkoxy of 1-6 carbon atoms,
hydroxy, or trifluoromethyl;
X is not a phenyl ring exclusively substituted with one or more substitutents
selected from the group consisting of halogen, alkyl of 1-6 carbon
20 atoms, alkoxy of 1-6 carbon atoms, hydroxy, trifluoromethyl, cyano,
' - nitro, carboxy, carboalkoxy of 2-7 carbon atoms, carboalkyl of 2-7
carbon atoms, amino, and alkanoylamino of 1-6 carbon atoms;

furﬂi_er provided that when R, is
0 Rs_}
RS%—< or —
Rs BRs
25 and Rs is hydrogen or alkyl of 1-6 carbon atoms,
R3 is not halogen;

——
—_—
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[err] 15 R7 is -NR6R6, or -OR6; Rlerr]is -NR[err]R[er'r] or
-ORlerr]; wog?,ﬁ\;l, ks >NRlerr], -0-, >N-(C(Rlerr])[err])[err] berarsodimsr],
e

or >N-(C(R[err rr])[err]-ORlerr]; - Wis >NRerr], -O or is a bond

Het .is a heterocycle, optionally nono- or di-substituted on carbon or —

nitrogen with R6 20 and optionallé nmono- substituted on carbon with
-CHerr]OR[err]; wherein the §erocycle Is selected from the

group consisting of morpholine, t hi onor phol i ne,

t hi onor phol i NgL <@k hifther ltyvmagamhol ine S, S-di oxide, pi peri di ne,

pyrrolidine, aziridi,neim trlazole |a I
tetrazol e, piper azﬂﬂ?—? % aifﬁ}’al 8?%1]7 aAho F‘étqrm&;ygsé? carégn gtoms, such
Rlerr] is hydrogen, al kydlkenfl dr Quqaaybmmetyansbomklkmw nitfogen Gorc exygen atoons,

al kynyl of 2-6 cycl oal kyl of 1-6 carbon atons,
car boal kyl of - 2-7 car bo&h@gﬁﬁg?&uﬁ&d EAfon a\{&é’ar boxyal kyl (2-7 carbon
atons), phényland @maliyhproyidedhat onal |y substituted with one or

nore hal ogen, al koxyhdf ylis ONRR SRy RURIBR e uqr_@met hyl, am no, 30
al kyl am no of 1-3 carbagn <§;1toms‘a’lr diral k amﬁno é car bon atons, nitro,

cyano, azido, hal'virddyjs-O 'WI&YX‘?@ hen poF ‘42 7 carbon atons,
al kanoyl oxynet hyl Q@he%leleQO'ﬂleitl@:EVBA -al kyl thio of 1-6.carbon atons,

hydr oxy, carboxyl, car 0X C on at phenoxy, phenyl,
t hi ophenoxy, benzoW ‘m& a}/‘ﬁﬁ&ﬁ&%ﬁ ﬁo 3{gm al kanoyl am no of 35
1-6 carbonoat ons, cihdahenWas a borid with Heo mxmza ;through a mtrogen atom and Y is -O-

REPLACEMENT SHEET or -NRg- then k=294§; Rlerr], is selected fromthe
group consisting of :
and a pharmaceutical carrier.

19. A compound of formula 1 as defined in any of claims 1 to 12 foruse as a
pharmaceutical or therapeutic substance.

15 20. . A compound according to claim 19 for use in inhibiting the biological effects of
a deregulated protein tyrosine kinase in a mammal in need thereof.

21. A compound according to claim 19 for use in treating, inhibiting the growth of,
or eradicating neoplasms in a mammal in need thereof.

20
22. A compound according to claim 21 for use in treating, inhibiting the growth of,
or eradicating neoplasms wherein the neoplasm expresses EGFR or erbB2 (Her2).

23. A compound according to claim 21 for use in treating, inhibiting the growth of,
25  oreradicating neoplasms wherein the neoplasm is selected from the group consisting of
breast, kidney, bladder, mouth, larynx, esophagus, stomach, colon, ovary, and lung.

24. A compound according to claim 19 for use in treating, inhibiting the

progression of, or eradicating polycystic kidney disease in a mammal in need thereof.
30

25. A process for the preparation of a compound of formula 1 having the structure

S
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THIS SHEET HAS BEEN
REPLACED




[err]

Rlerr] is Wg?p,ngg

car boal koxy 0

94 J[err]
ntIy hydr ogen, al kyl of 1-6 carbon atons, pafri»sds789
carbon atons, phenyl, carboal kyl of 2-7 carbon

at ons, R err]- (C(R[err])[err])[err]- , -
Rierr]-(C(Rerr])[err])[err]- M(C(Rerr])[e 7r])[err]-
Rerr]Rerr]-CHMC(Rerr])[err])[err]- - , or
Het-W (C(Rlerr])[err])[err]- }CHg)n-X
“ Ry Z
RZ/ \)N
Rg N
R4
1

wherein:
X is cycloalkyl of 3 to 7 carbon atoms, which may be optionally substituted with one

10

15

20

or more alkyl of 1 to 6 carbon atom groups; or is a pyridinyl, pyrimidinyl, or
phenyl ring wherein the pyridinyl, pyrimidinyl, or phenyl ring may be
optionally mono- di-, or tri-substituted with a substituent selected from the
group consisting of halogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon
atoms, alkynyl of 2-6 carbon atoms, azido, hydroxyalkyl of 1-6 carbon atoms,
halomethyl, alkoxymethyl of 2-7 carbon atoms, alkanoyloxymethyl of 2-7
carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon atoms,
hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 carbon
atoms, carboalkyl of 2-7 "carbon atoms, phenoxy, phenyl, thiophenoxy,
benzoyl, benzyl, amino, alkylamino of 1-6 carbon atoms, dialkylamino of 2 to

12 carbon atoms, phenylamino, benzylamino, alkanoylamino of 1-6 carbon

atoms, alkenoylamino of 3-8 carbon atoms, alkynoylamino of 3-8 carbon
atoms, carboxyalkyl of 2-7 carbon atoms, carboalkoxyalky of 3-8 carbon
atoms, aminomethyl, N-alkylaminomethyl of 2-7 carbon atoms, N,N-
dialkylaminomethyl of 3-7 carbon atoms, mercapto, methylmercapto, and
benzoylamino;

Z is -NH-, -O-, -S-, or -NR- ;
R is alkyl of 1-6 carbon atoms, or carboalkyl of 2-7 carbon atoms;
R1, R3, and R4 are each, independently, hydrogen, halogen, alkyl of 1-6 carbon

30

atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, alkenyloxy

.+ of 2-6 carbon atoms, alkynyloxy of 2-6 carbon atoms, hydroxymethyl,

halomethyl, alkanoyloxy of 1-6 carbon atoms, alkenoyloxy of 3-8 carbon
atoms, alkynoyloxy of 3-8 carbon atoms, alkanoyloxymethyl of 2-7 carbon
atoms, alkenoyloxymethyl of 4-9 carbon atoms, alkynoyloxymethyl of 4-9
carbon atoms, alkoxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms,
alkylthlo of 1-6 carbon atoms, alkyls\ulwf 1- 6 carbon atoms,

This St o B e L I!ll
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10 Rlerr], and R err] are each, independently,
-((Rlerr] rr]NRerr]Rerr], or (C(Rerr])[err])[errpcfio8osnsrss  J
Rs bt

i s i ndepende drogen, chlorine, fluorine, or bron ne; Qis alkyl
of 1-6 carbon atons or hydrogen; a=0 or 1; 15 g=1- 6; k=0- 4+~ -
nis 0-1; p=2- 4, g=0-4; 20 r=1-4, s= 1-6; u=20-4
and v = 0-4, wherein the sumof u+v is 2-308- REPLACEMENT SHEET
95 or a pharmaceutically acceptable salt thereof, provi ded

that when: alkylsélphbfiyl of 1—6 carbon atomis$ aﬂcyls@fonamldo of Ri6ecdrbor toms,
sel ected from the gl&grlxjﬁsuit%ggﬁf 192-06f cat{)on aloms, alkynylsulfonamido of 2-6 carbon
atoms, hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7
carbon atonis, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy,
5 benzyl, amino, hydroxyamino, alkoxyamino of 1-4 carbon atoms, alkylamino
of 1-6 carbon atoms, dialkylamino of 2 to 12 carbon atoms, N-alkylcarbamoyl,
N,N-dialkylcarbamoyl, N-alkyl-N-alkenylamino of 4 to 12 carbon atoms,
N,N-dialkenylamino of 6-12 carbon atoms, phenylamino, benzylamino,

R(C(Re)2)gY- . Rr(C(Rs)z)p-M-(C(Rs)z)k-Y- »or  Het-W-(C(Re)2)k-Y-

10
Y is a divalent radical selected from the group consisting of
—(CHz)g™ , —O— ,and —N— .
. Rg
15 .

Rypis -NR¢Rg, or -ORg;

M is >NRg, -O-, >N-(C(Rg)2)pNRgRg, or >N-(C(Rg)2)p-ORg;

W is >NRg, -O- or is a bond;

Het is a heterocycle, optionally mono- or di-substituted on carbon or nitrogen with Rg

20 and optionally mono-substituted on carbon with -CH,ORg4; wherein the
heterocycle is selected from the gromp consisting of morpholine,
thiomorpholine, thiomorpholine S-oxide, thiomorpholine S,S-dioxide,
piperidine, pyrrolidine, aziridine, imidazole, 1,2,3-triazole, 1,2,4-triazole,
tetrazole, piperazine, tetrahydrofuran, and tetrahydropyran;

25 _

Rg is hydrogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6
carbon atoms, cycloalkyl of 1-6 carbon atoms, carboalkyl of 2-7 carbon atoms,
carboxyalkyl (2-7 carbon atoms), phenyl, or phenyl optionally substituted with
one or more halogen, alkoxy of 1-6 carbon atoms, trifluoromethyl, amino,

30 alkylamino of 1-3 carbon atoms, dialkylamino of 2-6 carbon atoms, nitro,
cyano, azido, halomethyl, alkoxymethyl of 2-7 carbon atoms,
alkanoyloxymethyl of 2-7 carbon atoms, alkylthio of 1-6 carbon atoms,
hydroxy, carboxyl, carboalkoxy of 2-7 carbon atoms, phenoxy, phenyl,
thiophenoxy, benzoyl, benzyl, phenylamino, benzylamino, alkanoylamino of

35 1-6 carbon atoms, or alkyl of 1-6 carbon atoms;

—
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Rlerr] is independently and exclusively hydrogen, alkyl of 1-6 carbon

atons, 10 : car boxy, carboal koxy of 1-6 carbon at , or
car boal ky| W&x9949616 carbon at ons; R[gﬁ/fjsg;&%
hydr ogen, hal ogen, al kyl of 1-6 carbon atons, or al koxy of 1-6 carbon —
at ons; Rlerr] is hydrogen, hal ogen, alkyl of 1-6 carbon atons, or
al koxy of 1-6 carbon 15 at onH)9 and Rlerr] is

hydr ogen, al kyl of 1-6 carbon atons, al koxy of 1-6 carbon atons,

hydroxy, or trifluoronethyl; X is not a phenyl ring exclusively
substituted with one or nore substitutents selected from
the group corRa.is selegtegifromthgneup somsistingrof1_6 carbon 20 at ons,

al koxy of 1-6 carbon atons, hydroxy, trifluoronmethyl, cyano,

nitro, carboxy, carboal koxy of 2-7 carbon atons, cardoal kyl of 2-7

carbon atons, am no, and al kanoyl am of 1-6 cagpon tomspi‘s_ fyrther
rrfji s

provided that when Rierr] isp[err]|Rg ogen or
al kyl of 1-6 car bonRE.Lag_Z err] i | ogen;
REPLACENMENT SHEET : Rs» R
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and still further provi ded t hat -when R6 is al kenyl of 2-7

carbon atons_or ynyl of 2-7 carbon atons, such

al kenyl or ™ ‘H’aé( noiety is bound to’'a nitrogen or oxygen aFCT/USWIS',sg

t hrough a saturated carbon atom 5 and finally provided that

when Y is -NR6- or R7 is -NR6R6 then g = 2-6; when Mis -O and

R[err] is -OR[err] then p = 1-4; -110-when Y i s -NR[err]- then k =
when Yis -O and Mor Wis -O then k = 1-4 10 and when W

|sabond wi th Het bondey throu itro at mand Yis -O -NR[err]-

then k = 24: which cBRgp rfls e-g@?ﬁa& n‘gdg E@Skrrul_a_[ ]

in which Rerr], R[er}:].-,.(R[err] X an re as o&(® —ﬁvT%tha

conmpound of formula ! J.§CH) [err]

20 i n which R[eBﬁ] i§5as definéd abpffe, Rlerr] is alkyl of 1-6 carbon

atons and Rlerr]' is
2\ \ \
Q&_(CHZ Rs H2 Rs Hz
O o)

°>—f”2 >—f“2 rf“z ,

Rs QO,C €0,Q

Rs is independently hydrogen, alkyl of 1-6 carbon atoms, carboxy, carboalkoxy of 1-6
5  carbon atoms, phenyl, carboalkyl of 2-7 carbon atoms,

R7-(C(Re)2)s- R7-(C(Rg)2)p-M—(C(Re)2)

RgRg-CH-M—(C(Rg)2),- ,or  Het-W—(C(Re)o),- ;

10  Rg, and Rg are each, independently, -(C(Rg);)NRgRg, or -(C(Rg)); ORg;

J is independently hydrogen, chlorine, fluorine, or bromine;
Q is alkyl of 1-6 carbon atoms or hydrogen;
a=0orl;
15 g=1-6;
k=04;
nis0-1;
P=24;
q=0-4;
20 r=1-4;
s=1-6;
u=0-4 and v.=0-4 , wherein the sum of u+v is 2-4;
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[err]
WO 99/09016 PCT/US98/15789
-111-

or a pharmaceutically acceptable salt thereof,
provided that when:
Zis NH;
nis0;
5 R; is selected from the group consisting of

>—% PSS
R Rs'Rs — *

@9

Rs is independently and exclusively hydrogen, alkyl of 1-6 carbon atoms,

10 carboxy, carboalkoxy of 1-6 carbon atoms, phenyl, or carboalkyl of 2-7
carbon atoms;
R is hydrogen, halogen, alkyl of 1-6 carbon atoms, or alkoxy of 1-6 carbon
atoms;
~ Rsis hydrogen, halogen, alkyl of 1-6 carbon atoms, or alkoxy of 1-6 carbon
-15 atoms; and
R3 is hydrogen, alkyl of 1-6 carbon atoms, alkoxy of 1-6 carbon atoms,
hydroxy, or trifluoromethy];
X is not a phenyl ring exclusively substituted with one or more substitutents
selected from the group consisting of halogen, alkyl of 1-6 carbon
20 atoms, alkoxy of 1-6 carbon atoms, hydroxy, trifluoromethyl, cyano,
nitro, carboxy, carboalkoxy of 2-7 carbon atoms, carboalkyl of 2-7
carbon atoms, amino, and alkanoylamino of 1-6 carbon atoms;

forther prov1ded that when Ry is
O
Rs%{
25 and Rs is hydrogen or alkyl of 1-6 carbon atoms,
R3 is not halogen;
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in which Rlerr], Rerr], J, s, r, uand v are as defined above, in an inert

sol vent andg_ ] presence of an organic base, and furth i@ the
trodhlfs o g RRAAS

conmpound o [err] with a conmpound of formula
Herr]N-(CH err])[err]-X 10 in the presence of an inert solvent, and —
optionally form ng the pharnmaceutically 11gtccept able salt of the resulting

conpound of fornula 1. 98
21. A process according to claim20 wherei'n the conpound of fornula [err]

and still further provided that
when Rg is alkenyl of 2-7 carbon atoms or alkynyl of 2-7 carbon atoms, such

alkenyl or alkynyl moiety is bound to a nitrogen or oxygen atom
through a saturated carbon atom;
5 and finally provided that

when Y is -NRg- or R7 is -NRgRg then g = 2-6;

when M is -O- and R7 is -ORg then p = 1-4;

whgn Y is -NRg- thenk =2-4;

when Y is -O-and M or W is -O- thenk = 14

10  and when W is a bond with Het bonded through a nitrogen atom and Y is -O- or -NRg-

- then k = 2-4: which comprises reactihg a compound of formula

. X
R ~(CHa)nX R1 HN
! ' " HoN
HoN N 2 S )N .
s
Rs N/) Rs3 N
R4 or R4 or
R4
HaN CN
Ra N N(CHs)z
15 R4 '

in which Ry, R3, R4, X and n are as defined above, with a compound of formula

o)
Rs
o) 0o | o
RZI '—< Hz""( Hs):«(
Cl 0

or OCOR10 or

20
in which Rs is as defined above, Rg is alkyl of 1-6 carbon atoms and Ry' is

\\
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in which Rlerr], Rerr], Rerr], Xand n are as defined in claim?20, is

prepared byyd 6sgdotd!d 2 correspondi ng conpound of fornul aPCTARISP§/15789
with a reducinhg agent. 15 22. A process according to claim 21 wherein
t he. conpound of formula [err] Tn

which Rerr], Rerr], Rerr], Xand n are defined in claim?2l, is
prepared by reacting a 20 correspondi ng bl)ﬂ%bund of formul a

Rs Rs . Rs Rs
Re—=— =< R =
5 - ’ R R ’ — Rs ¥ RS — 1
5 5 Rs Rs Rs RS

R
= R
R5 ’ Rz_§=< 8 o \ ’
Re Rs Rs (C(Rs)2)p

Bs (C(Rs)) |
. / 5/2/u
' Rg—S=S—(C(Rg)a)— Rs/c‘)>( » Rg—N :( ’
. Rs

Rs \C(Re)2)y

}C(Rs)z)ujl\/ - /(C(Rs)z)u:(
8
O\C(Rs)z)v Rs \(C(Rs)z)v Rs

J-(CHp)s,  (CHp)~d
= J-(CHp)—=—
J-(CHy); '

in which Rs, Rg, T, s, r, u and v are as defined above, in an inert solvent and in the

presence of an organic base, and further reacting the compound of formula

P
Rg‘Y CN
o .
Ra N” "N(CHas)2
Rq

with a compound of formula
: H,oN-(CH,)-X .

10  in the presence of an inert solvent, and optionally forming the pharmaceutically

acceptable salt of the resulting compound of formula 1.

———
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99 [err] wi th dinmethyl acetal and then reacting the resulting

corrpound é;@r a [err] 5 wth an aniline of fornulpcpudddierss] in
which X is |ne3 in claim?21. 23. A process according to claim21

i n which the conpound of formula [err] 10 in which Rerr], Rerr};-
Rlerr], X and n are as defi-ned in claim2l, is prepared by reacting a
correspondi ng conpound of fornula [err]~ 14 - with a conpound of

formul a "Herr]N-(CH err])[err]-X or HS(CH err])[err]-X or

HO (CH err])[err]-
26. A process according to claim 25 wherein the compound of formula
,X
(CH2)n X Ry HN
y HaN N

/' R3 N/)

3’ i N(CHa)z

5
in which Ry, R3, R4, X and n are as defined in claim 25, is prepared by reacting a
corrresponding compound of formula
2~ (CH2)p-X R HN’X
N . O N
2 AL
10 R4 Ra
O2N CN
Rs NA N(CH3)2
Ra

with a reducing agent.

15 27. A process according to claim 26 wherein the compound of formula

Ry HN-X
O2N N
R3 N/)

Rs

in which Ry, R3, R4, X and n are as defined in claim 26, is prepared by reacting a
20 con'esponding_ compound of formula
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in which Xand n are as defined in claim21. 20 24. A process accordi ng
to any of GLalhk ‘ﬁ -23 in which any of the groups Rlerr]’ XPCT/US98/F5789 '

Rlerr], Rerr] err] is a primary or secondary am no or hydr oxyl group
whi ch corrprl ses protecting such groups wh a protecting group —-
prior to conducting t he reactionussequence and thereafter renoving

the protecting group.
REPLACEMENT SHEET R
1

OaN CN

Rs NHo
R4
with dimethyl acetal and then reacting the resulting compound of formula

Ry
OoN CN

Rs N N(CHa)z
5  with an aniline of formula X-NH> in which X is defined in claim 26.

28. A process according to claim 26 in which the compound of formula

O2N N
R3 N/)

R4
10  in which Ry, R3, R4, X and n are as defined in claim 26, is prepared by reacting a

_ corresponding compound of formula

with a compound of formula

HaN-(CH,),-X

15

HS-(CHyp)-X HO-(CH,),-X

or or

in which Xand n are as defined in claim 26.

20 29. A process according to any of claims 25-28 in which any of the groups R7', X,
R1, R3 or Ry is a primary or secondary amino or hydroxyl group which
comprises protecting such groups wth a protecting group prior to conducting
the reaction sequence and thereafter removing the protecting group.
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