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This invention is bas j,scovery that a nunber

of qui nazol i ne conpouﬁgéegﬁhgﬁﬁﬁh?he activity of EGFR
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cycl oal kyl, heterocycl oal kyl, aryl, or heteroaryl, or
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they are attached, fornSwMMARYenbered sat urat ed,
unsaturated, or aromatjc  ring containjng 1-3 i
het ePaitRRigR bardMthe Hissevedy Hiabe BumBFHPT d4HRZQNcRd
&Mﬂ% i AW ¥ed H, al kyl, al kenyl, or
Calkﬁﬁ@??hggﬁggggﬁg&ﬁgF(¥§bether wth the nitrogen to
whi cBng ispyctanf ¢hiaintvastadieldtartmcamBe Rl efghd olledving formula:
saturated, unsaturated, or aronapic ring containing
1-3 heteroatonms selected firgm i~ 0, and S; and the
other of 5R3 and R4 isgH Halo| nitro, amno, cyano,
hydr oxy, al kyl, al kenyl? Z aryl, cycloal kyl,
het erocycl oal kyl , hetero <2 koxy, al kyl thio,
al kyl carbonyl, carboxyRsal Roxydar bdnyl, carbonyl am no,
sul fonyl am no, am nocarbony,, or am nosulfonyl; X is
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inavtdgingdch ofiRy) R,, eyctR gahdepbndandy as &% helooailtdoydmino, cyano,
hy, et;%gg@%'&wﬁ'ylk R MY 4 e BV SRR iy, heteroaryl,
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o ||?° , jg , Or \I(l/ , inwhichnis1,2,3,4,o0r5;
cach of R*, R®, and R¢, independently, is H, alkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl, or R” and R, together with the nitrogen atom to
which they are attached, form a 3-12 membered saturated, unsaturated, or aromatic
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10am nosul fonyl; Y is phenyl optionally substituted
with halo, nitro, cyano, alkyl, alkenyl, or akynyl, or
wopiinomskd y fused with another 3-8 nenbered riPGI/US2009%049182
is alkyl substituted with phenyl, which is opti onal |y
wi t h hal o,

rnféjcb S bherpoaarepieh fony o PuR saetd gikh BrES ahd R
a@pmg&ﬁ@ fslﬂﬂcmkﬁ nadkgﬂyn Sr Mk?/hﬁlcogip anPRe k&P &ithQnd he

above fornul’a, 'a subset of thé conpounds feature that
nitsagengb weach thay RS aatachad4fare a3 merdsied smmr@thd,mnis@umted or
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BT AL p Ui 155 Boss GRforirelosls BRI N B e sy bl gper of
IR, i9H, Ih@lfoeﬁ%r 20AN6] Meko:8UBKSL, alden{nelk nd
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cyislaakkyl, hetergeyciralkiys hiterearidy plkoxy, jalenthio, alkideaghonyl, carboxy,

SRR e BERFREY AR s a8 b0 x
ish Sy oaNR, a\tlie&ﬁiilﬁfhs H ot pal Berih 2 autamfgemgd @atdaﬂ@ﬂ ed,
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hetrrpeicipaliomeicsarayt atkvicganyl, a@mé}ﬁwr@nyi ﬁ@%@f@r@m{ RE
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atom t o’ whi c ey are ttac orma lcyC|cr ng
alkdnyt, loe akytyll,aomiopgoadiynfubeal: with mol&lllﬁrCShS erotberfd rimg, on¥ is alkyl

oGS e SBRRE b Syt B b S
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C4m. haI 0. 58t| W anot her subset of the conpounds
feat ?( ﬁrlng ?k c a&o gqlﬂlyﬁyFS%csﬁg?f %F lerlnpounv(\{h featurR?hat one of

het er occhbaI kyl, aryl, or heteroaryl. Still another
subset of ,Lt he orrpl_g,unds feature that one of R3 and R4
i's RaRd~ Tﬁ%rlu

Rz and R4 is O R®  in whichn is 1 and each of R*, R®, and R®,
independently, is H, alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, or
heteroaryl.

Another subset of the compounds feature that one of R3 and R4

0 R® ,inwhichnis 1 or 2; R*is H, alkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl; and R and R°, together with the nitrogen atom to
which they are attached, form a 3-12 membered saturated, unsaturated, or aromatic
ring containing 1-3 heteroatoms selected from N, O and S. In some of the
compounds, R” and R, together with the nitrogen atom to which they are attached,

form a bicyclic ring of the following formula:



Il NRe 100, in which Ra is H, alkyl, alkenyl,

al kynyl, cycl oal kyl, heterocycl oal kyl, aryl, or
woedenestyl ; and each of Rd and Re, independene¢TS1089/049182

H, al kyl, alkenyl, or alkynyl; or Ra is H, alkyl,

al kenyl , or al kynyl; andRRd R Re, together with the

nitrogen to V\,hichthe)ﬁv ® af/yydched, forma 3-12

menber ed sat ur at ed, unsﬁ%pﬁ%%’ﬁ or aromatic ring

cont ai ning 1-3 heteroaBons |sel ®d fromN, 150, and

S. Further another subs ,Tg conmpounds feature

that X is 0, NH, or TRy, )22. is N, or

Y isor The term "al ky 8 el'n refrers to a straight or

m%ﬁ&?@a%ﬁ ot yAr & E%P‘aﬂd nﬁ%&@ﬂeﬂﬂé}gly 1s¥PlC@ro§’@nA%§W§pCR B is
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R B Rey R 00 R i s il R Ry s Fo

C2_18}i184dodh @ REbsef oftha B&hpshiny #0601 @0Bne 6PR! /ldRNY one
or nore C=C doubl e bonds. Exanpl es of al kenyl groups
i néludle, but are not limted to, vinyl, 2-propenyl,
ar NpiR enyl . The term "al kynyl herein refers
to C2_10, strajight or branched hydrocarbopn,
isconthi ni ngitowiich "o ealled tlkempileal %SGWé}SCYC]Eﬁ Yrbl es of
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hﬁrﬁwqa,u%’%gof){/%%ﬁ nd 2-butynyl. The term"aryl"
refers to a 6-carbon nonocyclic, 10-carbon bicyclic,

rbon tric carormtl ring system whe
oSt HE iy UGL S HE OO RS E T HE B ShRih
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A '\é\ﬁeo a saturated and partially unsaturated cyclic
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are not limited to, vinyl, 2-propenyl, and 2-butenyl.
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25Exanpl es of substituents include, but are not

limted to, halo, hydroxyl, am no, cyano, nitro,
worerioamse; al koxycar bonyl , am do, carboxy, PCT/US2009/049182

al kanesul fonyl al kyl carbonyl, carbamni do, carbanyl,

;?rk e teméd Qkour %{FWthﬁ?t%y ;;ll'to %trﬂgtl“ frg)gi? | d(? hy(ﬁrloé%/ Jbo’n
co?l%’a%luﬁ@bhé/ Il']iI(ly t@l@ ﬁgﬂé P@I&cﬁy lExafn IG%TQ ﬁl@fﬁlﬁs%hﬁw lut

oxy, eter o ryl
arbebelirntytiooathiyyl, Ippyopsﬁfrlu atch2busuplkt | | t ut ed. The

qui ollng cPﬂpPunds ri bed ab Ve |ncé e
phar nHcBuR i & Lt O S%T %n%nt’%yc 160} Qrérhon ﬁ
caPbRAtibgolicl drordRRY ﬂl@@sfem @i@t@ﬁf &zh ﬁBg RS HQEReYD @§bs‘%‘1ftuents
this invention are shown bel ow

Emmmzsﬂwns Wsdodobovae 8ot IHmt@i ©, phadyNniplithyl0ard\l
%)%ou[;d 10 411IHNO -...:j | Conmpound 2 HN NN is
antIREY11 111 N ?HH Compound 3 HN O NyN Conpound 4 FO

HHN Thbtefm “cycfeumB@uiderd to a saturated and partially unsaturated cyclic
hydrocarbon group having 3 to 12 carbons. Examples of cycloalkyl groups include,
but are not limited to, cyclopropyl, cyclobutyl, cyclopentyl, cyclopentenyl,
cyclohexyl, cyclohexenyl, cycloheptyl, and cyclooctyl.

The term “heteroaryl” refers to an aromatic 5-8 membered monocyclic, 8-12
membered bicyclic, or 11-14 membered tricyclic ring system having one or more
heteroatoms (such as O, N, or S). Examples of heteroaryl groups include pyridyl,
furyl, imidazolyl, benzimidazolyl, pyrimidinyl, thienyl, quinolinyl, indolyl, and
thiazolyl. The term “heteroaralkyl” refers to an alkyl group substituted with a
heteroaryl group.

The term “heterocycloalkyl” refers to a nonaromatic 3-8 membered
monocyclic, 8-12 membered bicyclic, or 11-14 membered tricyclic ring system having
one or more heteroatoms (such as O, N, or S). Examples of heterocycloalkyl groups
include, but are not limited to, piperazinyl, pyrrolidinyl, dioxanyl, morpholinyl, and
tetrahydrofuranyl. Heterocycloalkyl can be a saccharide ring, e.g., glucosyl.

Alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, and
alkoxy mentioned herein include both substituted and unsubstituted moieties.
Examples of substituents include, but are not limited to, halo, hydroxyl, amino, cyano,
nitro, mercapto, alkoxycarbonyl, amido, carboxy, alkanesulfonyl, alkylcarbonyl,
carbamido, carbamyl, carboxyl, thioureido, thiocyanato, sulfonamido, alkyl, alkenyl,
alkynyl, alkyloxy, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, in which alkyl,
alkenyl, alkynyl, alkyloxy, aryl, heteroaryl cycloalkyl, and heterocycloalkyl may
further substituted.

The quinazoline compounds described above include their pharmaceutically
acceptable salts, solvate, and prodrug, if applicable.

Examples of the compounds of this invention are shown below:
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Another aspect of this invention relates to a method of treating cancer. The

method includes administering to a subject having cancer an effective amount of one

or more of the quinazoline compounds of this invention. Examples of the cancer to be

treated include, but are not limited to, lung cancer, head and neck cancer, colorectal

cancer, pancreatic cancer, colon cancer, breast cancer, ovarian cancer, prostate cancer,

stomach cancer, kidney cancer, liver cancer, brain cancer, bone cancer, and leukemia.

Also within the scope of this invention are (1) a composition containing one or

more of the quinazoline compounds described above and a pharmaceutically

acceptable carrier for use in treating cancer, and (2) use of one or more of the

quinazoline compounds for the manufacture of a medicament for treating cancer.
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l i he (Petalls of one or more embodiments of the invention are set forth in the
description below. Other features, objects and advantages of the invention will be

apparent from the description and from the claims.

DETAILED DESCRIPTION
The quinazoline compounds of this invention can be synthesized from
commercially available starting materials by methods well known in the art. For
example, as shown in the scheme below, one can couple a suitable 4-chloro-

quinazoline derivative with a benzene compound to obtain a compound of this

invention.
R, CI .
R3 ~ Z KzCOQ, R3 N
* - : z
- /)\ HX-Y "
4 N R»] R4 N R1
Rs %
Zis N or C-CN Xis O, S, NH, or NCH;

The compound thus obtained can be further modified at their peripheral
positions to provide other compounds of this invention.

Synthetic chemistry transformations useful in synthesizing desirable
quinazoline compounds are described, for example, in R. Larock, Comprehensive
Organic Transformations, VCH Publishers (1989); T.W. Greene and P.G.M. Wuts,
Protective Groups in Organic Synthesis, 3" Ed., John Wiley and Sons (1999); L.
Fieser and M. Fieser, Fieser and Fieser’s Reagents for Organic Synthesis, John Wiley
and Sons (1994); and L. Paquette, ed., Encyclopedia of Reagents for Organic
Synthesis, John Wiley and Sons (1995) and subsequent editions thereof.

Before use, the compounds can be purified by column chromatography, high
performance liquid chromatography, crystallization, or other suitable methods.

The quinazoline compounds of this invention, when contacting with EGFR,
inhibit this receptor’s activity. An effective amount of one or more of these
compounds can be therefore used to treat cancers that are associated with over-
expression and over-activity of EGFR.

The term “an effective amount” refers to the amount of a quinazoline
compound that is required to confer the intended effect in the subject. Effective
amounts may vary, as recognized by those skilled in the art, depending on route of
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administration, excipient usage, and the possibility of co-usage with other agents.
The term “treating” refers to administering one or more of the above-described
quinazoline compounds to a subject that has cancer, or has a symptom of cancer, or
has a predisposition toward cancer, with the purpose to cure, heal, alleviate, relieve,
alter, remedy, ameliorate, improve, or affect cancer, the symptoms of cancer, or the
predisposition toward cancer.

To practice this method, a composition having one or more of the quinazoline
compounds of this invention can be administered orally, parenterally, by inhalation
spray, or via an implanted reservoir. The term “parenteral” as used herein includes
subcutancous, intracutaneous, intravenous, intramuscular, intraarticular, intraarterial,
intrasynovial, intrasternal, intrathecal, intralesional and intracranial injection or
infusion techniques.

An oral composition can be any orally acceptable dosage form including, but
not limited to, tablets, capsules, emulsions and aqueous suspensions, dispersions and
solutions. Commonly used carriers for tablets include lactose and corn starch.
Lubricating agents, such as magnesium stearate, are also typically added to tablets.
For oral administration in a capsule form, useful diluents include lactose and dried
corn starch. When aqueous suspensions or emulsions are administered orally, the
active ingredient can be suspended or dissolved in an oily phase combined with
emulsifying or suspending agents. If desired, certain sweetening, flavoring, or
coloring agents can be added.

A sterile injectable composition (e.g., aqueous or oleaginous suspension) can
be formulated according to techniques known in the art using suitable dispersing or
wetting agents (such as, for example, Tween 80) and suspending agents. The sterile
injectable preparation can also be a sterile injectable solution or suspension in a non-
toxic parenterally acceptable diluent or solvent, for example, as a solution in 1,3-
butanediol. Among the acceptable vehicles and solvents that can be employed are
mannitol, water, Ringer’s solution and isotonic sodium chloride solution. In addition,
sterile, fixed oils are conventionally employed as a solvent or suspending medium
(e.g., synthetic mono- or di-glycerides). Fatty acids, such as oleic acid and its
glyceride derivatives are useful in the preparation of injectables, as are natural
pharmaceutically-acceptable oils, such as olive oil or castor oil, especially in their

polyoxyethylated versions. These oil solutions or suspensions can also contain a
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long-chain alcohol diluent or dispersant, or carboxymethyl cellulose or similar
dispersing agents.

An inhalation composition can be prepared according to techniques well
known in the art of pharmaceutical formulation and can be prepared as solutions in
saline, employing benzyl alcohol or other suitable preservatives, absorption promoters
to enhance bioavailability, fluorocarbons, and/or other solubilizing or dispersing
agents known in the art.

A topical composition can be formulated in form of oil, cream, lotion,
ointment and the like. Suitable carriers for the composition include vegetable or
mineral oils, white petrolatum (white soft paraffin), branched chain fats or oils,
animal fats and high molecular weight alcohols (greater than C12). The preferred
carriers are those in which the active ingredient is soluble. Emulsifiers, stabilizers,
humectants and antioxidants may also be included as well as agents imparting color or
fragrance, if desired. Additionally, transdermal penetration enhancers may be
employed in these topical formulations. Examples of such enhancers can be found in
U.S. Patents 3,989,816 and 4,444,762. Creams are preferably formulated from a
mixture of mineral oil, self-emulsifying beeswax and water in which mixture the
active ingredient, dissolved in a small amount of an oil, such as almond oil, is
admixed. An example of such a cream is one which includes about 40 parts water,
about 20 parts beeswax, about 40 parts mineral oil and about 1 part almond oil.
Ointments may be formulated by mixing a solution of the active ingredient in a
vegetable oil, such as almond oil, with warm soft paraffin and allowing the mixture to
cool. An example of such an ointment is one which includes about 30% by weight
almond and about 70% by weight white soft paraffin.

A carrier in a pharmaceutical composition must be “acceptable” in the sense
that it is compatible with active ingredients of the formulation (and preferably,
capable of stabilizing it) and not deleterious to the subject to be treated. For example,
solubilizing agents, such as cyclodextrins (which form specific, more soluble
complexes with one or more of active quinazoline compounds of the extract), can be
utilized as pharmaceutical excipients for delivery of the active ingredients. Examples
of other carriers include colloidal silicon dioxide, magnesium stearate, cellulose,

sodium lauryl sulfate, and D&C Yellow # 10.
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Suitable in vitro assays can be used to preliminarily evaluate the efficacy of
the above-described quinazoline compounds in inhibiting the activity of EGFR. The
compounds can further be examined for its efficacy in treating cancers by in vivo
assays. For example, the compounds can be administered to an animal (e.g., a mouse
model) having cancer and its therapeutic effects are then accessed. Based on the
results, an appropriate dosage range and administration route can also be determined.

Without further elaboration, it is believed that the above description has
adequately enabled the present invention. The following specific examples are,
therefore, to be construed as merely illustrative, and not limitative of the remainder of

the disclosure in any way whatsoever.

Example 1: Synthesis of 1-(3-fluorobenzyl)-3- (4-(3-ecthynylphenylamino) quinazolin-
6-yl)-1-methylurea (Compound 1)

The synthetic route to Compound 1 is shown below:

N7 /©\/
T O O
O,N CN g SN~ O,N CN H,N 2
T == T
NH, N/\'il/

SnCl,

o_cl
HN/©\// ©/ \g/ Q | HN/@\%
_— - 2 x> N —_— F \n/ X N
N/) [ o} /)
NH

To a solution of 5-nitroanthranilonitrile (1.00g, 6.13 mmol) in dioxane (25
mL) was added dimethylformamide dimethylacetal (0.88g, 7.36 mmol). After stirred
at 100°C for 2 h, the reaction mixture was cooled to room temperature and
refrigerated. The precipitate was filtered out, washed with cold ether several times,
and dried in vacuo to give 1.30g (97%) of product (E)-N'-(2- cyano- 4-nitrophenyl)-
N,N-dimethylformamidine as a yellow solid.

A mixture of (E)-N'-(2-cyano-4-nitrophenyl)-N,N-dimethylformamidine (1.00
g, 4.58 mmol) and 3-aminophenylacetylene (0.64 g, 5.49 mmol) in HOAc (15 mL)

was stirred at 100°C for 3 h. The resulting mixture was cooled to room temperature.
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Thgegprempftate was rfrﬂereg out washed with ether, and dried in vacuo to give 1.23g
(93%) of N-(3-ethynylphenyl)-6-nitroquinazolin-4-amine as a yellow solid.

A mixture of N-(3-cthynylphenyl)-6-nitroquinazolin-4-amine (1.00 g, 3.45
mmol) and SnCl,-2H,0 (3.10 g, 13.8 mmol) in ethyl acetate (35 mL) was refluxed for
2 h and then cooled to room temperature. After its pH was adjusted to 9-10 with 5%
aqueous NaHCOs, the mixture was subject to extraction with EtOAc. The combined
organic layers were washed with saturated brine and H,O and dried. The solvent was
removed under reduced pressure to provide 0.79 g (89%) of N4-(3-
ethynylphenyl)quinazoline-4,6-diamine as a yellow solid.

To a solution of N4-(3-cthynylphenyl)quinazoline-4,6-diamine (100 mg,

0.38 mmol) in DMF (2 mL) containing pyridine (37 pL, 0.46 mmol) was added
phenyl chloroformate (49 pL, 0.38 mmol) in dropwise at room temperature. After 10
min, (3-fluorobenzyl)methylamine (52.9 mg, 0.38 mmol) was added and the reaction
mixture was heated to 80°C for 1 h. After cooled to r.t, the reaction mixture was
diluted with ethyl acetate and washed with water. The combined organic layers were
concentrated and purified with a silica column to give Compound 1 as a yellow solid
in 86% yield.

'H NMR (DMSO-dg, 400 MHz): 5 9.83 (s, 1H), 8.89 (s, 1H), 8.55 (d, J =8Hz,
2H), 8.04 (s, 1H), 7.79 (dd, J = 2.4Hz, 2.0Hz, 1H), 7.79 (dd, /= 2.0Hz, 2.4Hz, 1H),
7.74 (d,J=2.0Hz 1H), 7.41~7.37 ( m, 3H), 7.13~7.10 (m, 3H), 4.64 (s, 2H),4.20 (s,
1H), 3.03 (s, 3H); MS (m/e): 426 (M+1).

Examples 2- 59: Synthesis of Compounds 2-59

Compounds 2-59 were prepared in a manner similar to that described in

Example 1.

Compound 2:

'H NMR (DMSO-dg, 400 MHz): 5 9.83 (s, 1H), 8.88 (s, 1H), 8.79 (s, 1H) 8.43
(d, J=8Hz, 2H), 8.10 (s, 1H), 7.94 (t, /= 2.4Hz, 1H), 7.82 (t,J = 2.0Hz, 1H), 7.80 (d,
J=2.0Hz, 1H), 7.42~7.36( m, 3H), 7.09~7.06 (m, 3H), 4.48 (s, 2H), 3.53 (s, 1H); MS
(m/e): 412 (M+1).

Compound 3:
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HNMR ?DMSO-d@ 400 MHz): 6 9.42 (s, 1H), 8.93 (s, 1H), 8.63 (s, 1H),
8.53 (s, 1H), 8.44 (d, J=3.2Hz, 2H), 8.21 (s, 1H), 7.35 (t, J = 2.4Hz,1H), 7.32~6.88(
m, 5H), 6.80 (d, /= 2.0Hz 1H), 6.68( d, /= 2.4Hz, 1H), 6.65(s, 1H), 4.44 (s, 2H),
4.04 (s, 1H); MS (m/e): 395 (M+1).

Compound 4:

'H NMR (DMSO -ds, 400 MHz):9.68 (s, 1H), 9.14 (s, 1H), 8.51 (s, 1H), 8.51
(d,J=2.0Hz, 1H), 8.11 (s, 1H), 7.89 (t, /= 2.0Hz,2H), 7.72 (d, J = 8Hz, 1H), 7.40(t,
J=3.6Hz, 1H), 7.21 (d, J = 4Hz, 1H), 4.24(s, 1H), 3.46(s, 4H), 1.53 (s, 6H): MS
(m/e):372 (M+1).

Compound 5:

'H NMR (DMSO-dg, 400 MHz): 5 9.83 (s, 1H), 8.88 (s, 1H), 8.79 (s,1H) 8.43
(d, /= 8Hz, 2H), 8.10 (s, 1H), 7.94 (t, /= 2.4Hz,1H), 7.82 (t, /= 2.0Hz, 1H), 7.80 (d,
J=2.0Hz,1H), 7.42~7.36( m, 3H), 7.09~7.06 (m, 3H), 4.48 (s, 2H), 3.53 (s, 1H); MS
(m/e): 412 (M+1).

Compound 6:

'H NMR (DMSO-dg, 400 MHz): 8 9.83 (s, 1H), 8.87 (d, 1H), 8.79 (s, 1H) 8.43
(d, J=8Hz, 2H), 8.10 (s, 1H), 7.94 (t, ] = 2.4Hz, 1H), 7.80 (d, /= 2.0Hz, 1H),
7.42~7.36( m, 3H), 7.09~7.06 (m, 3H), 4.48 (s, 2H), 3.53 (s, 1H); MS (m/e): 430
(M+1).

Compound 7:

'H NMR (DMSO-dg, 400 MHz): 8 9.77 (s, 1H), 8.57 (d, J = 10.8Hz, 1H), 8.50
(s, 1H), 8.04 (s, 1H), 7.96 (d, J = 2Hz, 1H), 7.89 (d, J = 8Hz, 1H), 7.69 (d, /= 20Hz,
1H), 7.35 (t, /= 8.0Hz, 1H), 4.20(s, 1H), 2.49 (s, 4H), 1.86 (s, 4H); MS (m/e): 358
(M+1).

Compound 8:

'H NMR (DMSO-dg, 400 MHz):8 9.77 (s, 1H), 9.02(s, 1H), 8.53 (s, 1H),
8.51(d, J=2Hz, 1H), 8.05 (s, 1H), 7.88 (t,.J = 8Hz, 2H), 7.72 (d, J = 8Hz, 1H), 7.38
(d,J=8Hz, 1H), 7.20 (d, /= 7.2Hz, 1H), 4.18(s, 1H), 3.65 (t, /= 4.4Hz, 4H), 3.51 (t,
J=4.8Hz, 4H); MS (m/e): 374 (M+1).
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Compound 9:

'"H NMR (DMSO-ds, 400 MHz):8 9.77 (s, 1H), 8.99(s, 1H), 8.52 (s, 2H), 8.05
(s, 1H), 7.93 (m, 2H), 7.69 (d, J = 8.8Hz,1H), 7.38 (t, J = 8Hz, 1H), 7.19 (d, /= 8Hz,
1H), 4.23(s, 1H), 2.23-0.91 (m, 8H), 0.91(m, J = 2.8Hz, 6H); MS (m/e): 400 (M+1).

Compound 10:

'H NMR (DMSO-dg, 400 MHz):3 9.83 (s, 1H), 8.75(s, 1H), 8.52 (s, 1H), 8.44
(s, 1H), 7.90 (m, 2H), 7.71 (d, J = 8.4Hz, 2H), 7.39 (t,.J = 8Hz, 1H), 7.20 (d, J = 8Hz,
1H), 4.20(s, 1H), 3.59 (s, 4H), 3.53 (s, 4H), 3.53 (s, 6H); MS (m/e): 420 (M+1).

Compound 11:

'H NMR (CD;OD, 400 MHz): § 8.5 (s 1H), 8.06 (s 1H), 8.05 (s, 1H), 7.68-
7.80 (d, J=9.2 Hz, 3H), 7.39-7.42 (t, /=8.0 Hz 1H), 7.29-7.31 (d, /= 3.2 Hz ,1H),
7.20-7.20 (d, J= 0.4 Hz, 1H), 4.08-4.12 (t, /= 8.0 Hz, 2H), 3.67-3.73 (m, 4H), 3.21-
3.25 (m, 6H),1.65-1.85 (m, 6H); MS (m/e): 459.3 (M+1).

Compound 13:

'H NMR (DMSO-dg, 400 MHz):3 9.81(s, 1H), 8.63 (s, 1H), 8.54 (s, 1H), 8.49
(s, 1H), 8.51(s, 1H), 8.05(s, 1H), 7.92 (m, 2H), 7.70 (d, J = 12Hz, 1H), 7.37 (t, J =
2.4Hz, 1H), 7.19 (d, J = 4Hz, 1H), 4.17(s, 1H), 3.71(m, 2H), 3.76(m, 2H), 3.16(m,
1H), 2.70(m, 1H), 2.18-2.07 (m, 8H), 1.73 (m, 1H), 1.31 (m, 1H); MS (m/e): 441
(M+1).

Compound 14:

'H NMR (DMSO-ds, 400 MHz):8 9.76(s, 1H), 8.97 (s, 1H), 8.51 (d, J = 8.8,
2H), 8.05 (s, 1H), 7.89(t, J = 8.8Hz,2H), 7.71(d, J = 8.8Hz, 1H), 7.38 (t, /= 8.0Hz,
1H), 7.20 (d, J= 8Hz,1H), 4.19(s, 1H), 3.54 (s, 4H), 2.26(t, J = 2Hz, 2H), 0.87(d, J =
4Hz, 1H), 0.49(d, J = 8Hz, 2H), 0.11(s, 2H); MS (m/e): 427 (M+1).
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Compound 15:

'H NMR (DMSO-ds, 400 MHz):3 9.95(s, 1H), 8.87 (s, 1H), 8.51 (s, 1H), 8.47
(s, 1H), 8.03 (s, 1H), 7.85(m, 2H), 7.69(d, J = 8.8Hz, 1H), 7.37 (t,J=8.0Hz, 1H),
7.19(d, J = 8Hz, 1H), 4.41(s, 1H), 4.08(s, 1H), 4.05(s, 1H), 2.94(t, /= 10.8Hz, 2H),
2.17(t, J = 4Hz, 1H), 1.86(t, J = 6Hz, 2H), 1.66(s, 4H), 1.33(m, 2H); MS (m/e):
401(M+1).

Compound 17:

'H NMR (DMSO-dg, 400 MHz):3 9.96(s, 1H), 9.44 (s, 1H), 8.50 (s, 1H), 8.45
(s, 1H), 8.00 (s, 1H),7.88(t, /= 2.8Hz, 1H), 7.70(d, J = 8.8Hz, 1H), 7.36 (t,J =
8.0Hz, 1H), 7.19(d, J = 7.6Hz,1H), 6.85(d, J = 6Hz,1H), 4.19(s, 1H), 3.33 (m,
4H),3.22(s, 3H); MS (m/e):362(M+1).

Compound 18:

'H NMR (CD:0D, 400 MHz): § 8.51 (s, 1H), 8.47~8.46 (d, J = 2.4Hz, 1H),
7.97 (s, 1H), 7.93~7.91 (dd, J = 2.4Hz, 8.8Hz, 1H), 7.83~7.81 (dd, J = 1.6Hz, 8.4Hz,
1H), 7.77~7.74 (d, J = 8.8Hz, 1H), 7.40~7.36 (t, /= 8.0Hz, 1H), 7.28~7.26 (dd, J =
1.2Hz, 8Hz, 1H), 3.78~7.74 (t, J = 6.4Hz, 2H), 3.52 (s, 1H), 2.93~2.90 (m, 1H),
2.86~2.82 (t,.J = 6.0Hz, 2H), 1.13~1.10 (m, 2H), 0.97~0.95 (m, 2H); MS (m/e): 397.4
(M+1)

Compound 19:

'H NMR (DMSO-dg, 400 MHz): § 9.77 (s, 1H), 8.90 (s,1H), 8.55~8.55 (d, J =
2Hz, 1H), 8,44 (s, 1H), 8.18~8,17 (d, J = 1.2Hz, 1H), 8.07 (s, 1H), 7.94~7.91 (dd, J =
2Hz, 9.2Hz, 1H), 7.70~7.65 (m, 2H), 7.56~7.54 (d, J = 8.8Hz, 1H), 7.43~7.40 (m,
1H), 7.17~7.09 (m, 3H), 4.64 (s, 2H), 3.03 (s, 3H); MS (m/e): 417.5 (M+1)

Compound 20:
'H NMR (DMSO-dg, 400 MHz): & 9.78 (s, 1H), 8.71 (s, 1H), 8.54~8.53 (d, J =

1.6Hz, 1H), 8.52 (s, 1H), 8.06 (s, 1H), 7.96~7.90 (m, 2H). 7.71~7.69 (d, J = 9.2Hz,
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(m, 2H), 2.99 (s, 3H), 1.13~1.09 (t, J = 7.2Hz, 3H); MS (m/e): 346.4 (M+1)
Compound 22:

'H NMR (CD:OD, 400 MHz): 5 8.49 (s, 1H), 8.40~8.39 (d, J = 2.4Hz, 1H),
7.99 (s, 1H), 7.94 (s, 1H), 7.80~7.77 (d, J = 8.8Hz, 1H), 7.74~7.72 (d, J = 8.8Hz, 1H),
7.62~7.57 (m, 1H), 7.39~7.35 (t,J = 7.6Hz, 1H), 7.28~7.26 (d,.J = 7.6Hz, 1H), 3.55
(s, 1H), 3.56~3.49 (m, 4H), 2.85~2.78 (m, 6H), 1.28~1.25 (t, J = 6.8Hz, 3H),
1.19~1.15 (t, ] = 6.8Hz, 6H); MS (m/e): 431.5 (M+1)

Compound 23:

'H NMR (CD;O0D, 400 MHz): § 8.51 (s, 1H), 8.39~8.39 (d, J = 2.4Hz, 1H),
7.98 (s, 1H), 7.83 (s, 1H), 7.81~7.78 (dd, J = 2Hz, 9.6Hz, 1H), 7.75~7.73 (d, J =
9.4Hz, 1H), 7.41~7.37 (t,J = 8Hz, 1H), 7.30~7.27 (m, 1H), 3.53 (s, 1H), 3.46~3.43 (t,
J=7.2Hz, 4H), 1.68~1.65 (m, 4H), 1.45~1.40 (m, 4H), 1.03~0.99 (t, /= 7.2Hz, 6H);
MS (m/e): 416.5 (M+1)

Compound 24:

'H NMR (CD:0D, 400 MHz): § 8.50 (s, 1H), 8.40~8.39 (d, J = 2.0Hz, 1H),
7.97 (s, 1H), 7.83~7.81 (d, J = 8.4Hz, 1H), 7.75~7.68 (m, 2H), 7.41~7.37 (t,J =
8.4Hz, 1H), 7.29~7.27 (m, 1H), 3.61~3.58 (t, J = 6.0Hz, 2H), 3.53 (s, 1H), 3.12 (s,
1H), 2.72~2.69 (t, J = 6.0Hz, 2H), 2.45 (s, 6H); MS (m/e): 389.5 (M+1).

Compound 25:

'H NMR (CD;0D, 400 MHz): § 8.51 (s, 1H), 8.40~8.39 (d, J = 2Hz, 1H),
7.98 (s, 1H), 7.83~7.80 (dd, J = 2.4Hz, 9.2Hz, 1H), 7.75~7.73 (d, J = 9.2Hz, 1H),
7.41~7.27 (t,J=8Hz, 1H), 7.29~7.27 (d, J=7.6Hz, 1H), 3.53 (s, 1H), 3.53~3.48 (t, J
=17.6Hz, 2H), 3.39~3.36 (t, /= 6.8Hz, 2H), 1.77~1.71 (m, 2H), 1.15~1.14 (m, 1H),
1.02~0.98 (t, J=7.2Hz, 3H), 0.62~0.58 (m, 2H), 0.37~0.34 (m, 2H); MS (m/e): 400.5
(M+1)

Compound 26:
'H NMR (CD;O0D, 400 MHz): § 8.75 (s, 1H), 8.73~8.72 (d, J = 2Hz, 1H),
8.08~8.05 (dd, J = 2.4Hz, 9.2Hz, 1H), 7.92~7.92 (d, J = 1.2Hz,1H), 7.83 (s, 1H), 7.81
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(s, 1H), 7.78~7.75 (m, 1H), 7.50~7.47 (m, 2H), 3.80~3.77 (t, J = 6.4Hz, 2H), 3.63 (s,
1H), 3.24 (s, 3H), 2.86~2.83 (t, J = 6.4Hz, 2H); MS (m/e): 371.4 (M+1)

Compound 27:

'H NMR (CD;O0D, 400 MHz): § 8.50 (s, 1H), 8.40~8.39 (d, J = 2.4Hz, 1H),
7.79 (s, 1H), 7.82~7.79 (dd, J = 2.0Hz, 8.8Hz, 2H), 7.73~7.71 (d, J = 8.8Hz, 1H),
7.40~7.36 (t, J=8.0Hz, 1H), 7.28~7.26 (d, J = 8.4Hz, 1H), 3.53 (s, 1H), 3.51~3.4 (q,
J=17.2Hz, 2H), 3.46~3.42 (t,J = 7.6Hz, 2H), 1.68~1.64 (m, 2H), 1.45~1.40 (m, 2H),
1.28~1.25 (t,J=7.2Hz, 3H), 1.02~0.99 (t, J = 7.6Hz, 3H); MS (m/e): 388.5 (M+1)

Compound 28:

'H NMR (DMSO-ds, 400 MHz):3 9.76(s, 1H), 8.91 (s, 1H), 8.53 (s, 1H), 8.49
(s, 1H), 8.04 (s, 1H), 7.90 (d, /= 8Hz,1H), 7.75 (d, /= 8.8Hz, 1H), 7.39 (t,J=
8.0Hz, 1H), 7.20 (d, J = 7.6Hz, 1H), 4.19 (s, 1H), 3.50 (s, 8H), 2.43 (s, 4H), 2.16 (s,
6H); MS (m/e):444(M+1).

Compound 29:

'H NMR (DMSO-dg, 400 MHz): 5 9.78 (s, 1H), 9.11 (s, 1H), 8.52 (s, 2H),
8.04 (s, 1H), 7.91 (d, J = 8Hz, 2H), 7.69 (t, J = 8.0Hz, 1H), 7.37 (d, /= 7.6Hz, 1H),
7.18 (d,J="7.6Hz, 1H), 4.19 (s, 1H), 3.65-3.23(m, 12H), 3.14(s, 3H); MS
(m/e):431(M+1)

Compound 30:

'H NMR (DMSO-ds, 400 MHz):3 9.78(s, 1H), 9.15 (s, 1H), 8.50 (s, 1H), 8.41
(s, 1H), 8.03 (s, 1H), 7.88 (d, J = 8Hz, 1H), 7.84 (d, /= 8.8Hz, 1H), 7.70 (d,J =
8.8Hz, 1H),7.38 (t, /= 8.0Hz, 1H), 7.20 (d, J = 7.6Hz, 1H), 6.45 (t,J = 2.4Hz, 1H),
4.19 (s, 1H), 2.38 (t, J = 6.4Hz, 6H), 1.52 (m, J = 5.2, 4H), 1.40(m, 2H), 1.23 (s, 2H);
MS (m/e):415(M+1)

Compound 32:
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'HNMR (DMSO-dg, 400 MHz):8 9.77(s, 1H), 9.01 (s, 1H), 8.50 (s, 1H),
8.40(s, 1H), 8.02 (s, 1H), 7.85 (t, J = 8.0Hz, 2H), 7.71 (d, J = 8.8Hz, 1H), 7.39(t,J =
8.0Hz, 1H), 7.20 (d, J = 6.8Hz, 1H), 6.4 (t, J=2.4Hz, 1H), 4.19 (s, IH), 3.27(m,
4H), 2.54 (m, 4H), 1.70 (s, 4H); MS (m/e):401(M+1)

Compound 33:

'H NMR (DMSO-dg, 400 MHz):3 9.46 (s, 1H), 8.87 (s, 1H), 8.50 (s, 1H), 8.44
(s, 1H), 8.03 (s, 1H), 7.88 (d, J = 8Hz, 2H), 7.70(d, /= 5.2Hz, 1H), 7.38 (t,J=
8.0Hz, 2H), 7.20(d, J = 8Hz, 2H), 4.21(s, 1H), 3.20(m, 2H), 2.95 (m, 2H); MS
(m/e):398 (M+1)

Compound 34:

'H NMR (CDCls, 400 MHz): 8 9.79 (s, 1H), 8.50 (s, 1H), 8.45~8.36 (m, 2H),
8.05 (s, 1H), 7.97~7.95 (d, J=8.4Hz, 1H), 7.92~7.90 (d, J = 8.4Hz, 1H), 7.68~7.65
(d, J=8.8Hz, 1H), 7.38~7.34 (t, J=7.6Hz, 1H), 7.19~7.17 (d, J = 7.6Hz, 1H), 4.19
(s, 1H), 3.58~3.56 (m, 2H), 1.74~1.60 (m, 4H), 1.26~1.23 (m, 6H), 0.91~0.86 (m,
6H); MS (m/e): 416.5 (M+1)

Compound 35:

'H NMR (CDCls, 400 MHz): 8 9.86 (s,1H), 9.20 (s,1H), 8,56~8.56 (d, J =
2Hz, 1H), 8.53 (s, 1H), 8.06 (s,1H), 7.98~7.95 (dd, J = 2Hz, 8.8Hz, 1H), 7.93~7.91
(d, J=8.4Hz, 1H), 7.73~7.70 (d, J = 8.8Hz, 1H), 7.39~7.35 (t,J = 7.2Hz, 1H),
7.20~7.18 (d, J = 7.6, 1H), 4.20(s, 1H), 3.79~3.75 (t, J= 6.8Hz, 4H), 2.85~2.82 (t, J =
6.8Hz, 4H); MS (m/e): 410.4 (M+1)

Compound 36:

'HNMR (CDCl; MHz): § 9.77(s, 1H), 8,69 (s, 1H), 8,53~8.51 (m, 2H), 8.05
(s, 1H), 7.95~7.89 (m, 2H), 7.69~7.67 (d, J = 8.8, 1H), 7.39~7.35 (t, /= 7.2Hz, 1H),
7.19~7.17 (d, J = 7.2Hz, 1H), 4.19 (s, 1H), 2.98 (s, 3H), 1.51~1.50 (m, 2H),
1.26~1.25 (m, 6H), 0.84 (s, 3H); MS (m/e): 402.5 (M+1)
Compound 37:

'H NMR (CD30D, 400 MHz): & 8.50 (s, 1H), 8.40~8.40(d, J = 2.0Hz, 1H),

7.97 (s, 1H), 7.80~7.77 (m, 2H), 7.74~7.71 (d, J = 9.2Hz, 1H), 7.38~7.36 (t, J =
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8.&!31%, 1'?1)97.'5'%27'.'2? %(i:||>l= 7.6Hz, 1H), 4.29~4.29 (d, J = 2.4Hz, 2H), 3.53 (s, 1H),
3.18 (s, 3H), 2.75~2.73 (t, J = 2.4Hz, 1H); MS (m/e): 356.4 (M+1)

Compound 38:

'H NMR (DMSO-dg, 400 MHz): 8 8.51 (s, 1H), 8.49 (s, 1H), 7.94 (s, 1H),
7.91~7.88 (dd, J = 1.6Hz, 9.2Hz, 1H), 7.80~7.78 (d, J = 8.8Hz, 1H), 7.76~7.76 (d, J =
0.8Hz, 1H), 7.46~7.44 (t, J = 8.8Hz, 1H), 7.38~7.36 (t, /= 7.6Hz, 1H), 7.29~7.28 (m,
1H), 7.27~7.24 (t,J = 8.4Hz, 1H), 4.60 (s, 4H), 3.51 (s, 1H); MS (m/e): 382.4 (M+1)

Compound 39:

'H NMR (CDCls, 400 MHz): 8 9.78 (s, 1H), 8.77 (s, 1H), 8.53~8.52 (d, J =
2Hz, 1H), 8.51 (s, 1H), 8.04 (s, 1H), 7.94~7.88 (m, 2H), 7.70~7.68 (d, J = 8.8Hz, 1H),
7.39~7.353 (t,J = 8Hz, 1H), 7.19~7.17 (d, J = 7.6Hz, 1H), 5.84~5.79 (m, 1H),
5.22~5.16 (m, 2H), 4,19 (s, 1H), 4.02~4.01 (d, J = 4.8Hz, 2H), 2,97 (s, 1H); MS
(m/e): 357.4 (M+1)

Compound 40:

'H NMR (DMSO-dg, 400 MHz):8 9.81 (s, 1H), 9.23 (s, 1H), 8.52 (s, 2H), 8.49
(s, 1H), 8.04(s, 1H), 7.90 (m, 2H), 7.70 (d, J = 8.8Hz,1H), 7.37 (t, /= 7.6Hz, 1H),
7.18 (d, J="7.6Hz, 1H), 4.19(s, 1H), 3.87 (t, /= 8Hz, 2H), 3.59 (s, 2H), 2.06 (m,
2H)1.72 (s, 2H); MS (m/e): 408 (M+1).

Compound 41:

'H NMR (DMSO-ds, 400 MHz):3 9.78(s, 1H), 9.11 (s, 1H), 8.51 (s, 2H), 8.04
(s, 1H), 7.90(d, J = 8.8Hz, 2H), 7.69 (d, J = 8.8Hz, 1H), 7.37 (t,J=8.0Hz, 1H), 7.18
(d, J=8.8Hz, 1H), 4.19 (s, 1H), 3.68(m, 4H),2.59 (m, 6H), 1.07 (m, 3H) ; MS (m/e):
401(M+1).

Compound 42:
'H NMR (DMSO-dg, 400 MHz):8 9.77(s, 1H), 9.13 (s, 1H), 8.51 (s, 2H), 8.04
(s, 1H), 7.92(t, J=7.6Hz, 2H), 7.69 (d, /= 8.8Hz, 1H), 7.37 (t,J=8.0Hz, 1H), 7.18
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5.2Hz, 4H) ; MS (m/e): 430(M+1).

Compound 43:

'H NMR (DMSO-dg, 400 MHz):3 9.76(s, 1H), 9.92 (s, 1H), 8.51 (s, 2H), 8.04
(s, 1H), 7.90 (d, J = 8Hz, 2H), 7.68 (d, /= 8.8Hz, 1H), 7.37 (t,J=8.0Hz, 1H), 7.17
(d, J=8.8Hz, 1H), 4.19 (s, 1H), 2.76 (t, /= 12Hz, 1H), 2.41 (t, /= 10.8Hz, 6H), 1.66-
1.42 (m, 6H), 1.22-1.07 (m, 8H) ; MS (m/e): 428(M+1).

Compound 44:

'H NMR (DMSO-dg, 400 MHz):8 9.77(s, 1H), 8.90 (s, 1H), 8.51 (d, J=6.8,
2H), 8.03 (s, 1H), 7.87(t, J = 8.8Hz, 2H), 7.71(d, J = 8.8Hz, 1H), 7.37 (t, /= 8.0Hz,
1H), 7.18 (d, J= 8Hz, 1H), 4.18(s, 1H), 3.67 (m, 8H), 1.15(d, J = 2.0Hz, 1H), 0.79(m,
4H); MS (m/e): 441(M+1).

Compound 45:

'H NMR (DMSO-dg, 400 MHz): 5 9.79 (s, 1H), 9.18 (s, 1H), 8.54 (d, J = 4.4
Hz, 2H), 8.05 (s, 1H), 7.89 (m, 2H), 7.74~7.71 (d, J = 8.8 Hz, 1H), 7.41~7.37 (t,J =
8.0 Hz, 1H), 7.21~7.19 (d, J= 7.6 Hz, 1H), 4.20 (s, 1H), 3.65 (bs, 4H), 3.18 (bs, 4H),
2.94 (s, 3H); MS (m/e): 451.5 (M+1).

Compound 46:

'H NMR (CD;0D, 400 MHz): § 8.51 (s 1H), 8.06 (s 1H), 8.05 (s, 1H), 7.68-
7.80 (d, J=9.2 Hz, 3H), 7.39-7.42 (t, /=8.0 Hz, 1H), 7.29-7.31 (d, /= 3.2 Hz, 1H),
7.20-7.20 (d, J= 0.4 Hz, 1H), 4.08-4.12 (t, /= 8.0 Hz, 2H), 3.67-3.73 (t,/ = 8.0 Hz,
2H); MS (m/e): 348.1 (M+1).

Compound 47:

'H NMR (DMSO-dg, 400 MHz): § 9.82 (s, 1H), 8.93 (s, 1H), 8.52~8.46 (m,
4H), 8.03 (s, 1H), 7.90~7.88 (m, 2H), 7.72~7.70 (m, 2H), 7.37 (s, 2H), 7.19~7.18 (m,
1H), 4.74 (s, 2H), 4.20 (s, 1H), 3.33~3.35 (m, 2H), 1.07~1.05 (m, 1H), 0.42~0.41 (m,
2H), 0.23~0.19 (m, 2H); MS (m/e): 449.5 (M+1)
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Compound 48:

'"HNMR (CDCL, 400 MHz): 5 9.78 (s, 1H), 8.70 (s, 1H), 8.53~8.48 (m, 4H),
8.02~7.97 (m, 2H), 7.88~7.84 (m, 1H), 7.74~7.65 (m, 2H), 7.32 (s, 2H), 7.19 (s, 1H),
4.54 (s, 2H), 4.19 (s, 1H), 2.65~2.58 (m, 1H), 0.96~0.89 (m, 2H), 0.76~0.75 (m, 2H);
MS (m/e): 435.5 (M+1)

Compound 49:

'H NMR (DMSO-ds, 400 MHz): 8 9.79 (s, 1H), 9.04 (s, 1H), 8.50 (s, 1H),
8.41 (s, 1H), 8.03 (s, 1H), 7.90~7.84 (m, 2H), 7.71~7.69 (d, J = 8.8 Hz, 1H),
7.41~7.37 (t,J=8.0 Hz, 1H), 7.21~7.19 (d, /= 7.6 Hz, 1H), 6.82~6.80 (d, /= 8.0Hz,
1H), 4.20 (s, 1H), 3.87~3.82 (m, 2H), 3.75~3.73 (bs, 1H), 3.43~3.38 (t,/ = 9.2Hz,
2H), 1.85~1.81 (d, J = 5.6 Hz, 2H), 1.44~1.40 (m, 2H); MS (m/e): 388.4 (M+1).

Compound 50:

'H NMR (DMSO-dg, 400 MHz): 8 9.79 (s, 1H), 9.09~9.05 (m, 1H), 8.50 (s,
1H), 8.41 (s, 1H), 8.03 (s, 1H), 7.89~7.84 (m, 2H), 7.72~7.70 (d, /= 9.2 Hz, 1H),
7.41~7.37 (t,J=8.0 Hz, 1H), 7.21~7.19 (d, /= 7.2 Hz, 1H), 6.69~6.65 (m, 1H), 4.20
(s, 1H), 3.73~3.40 (t, J = 7.2Hz, 2H), 2.62~2.59 (t, J = 7.2Hz, 2H), 2.10 (s, 3H); MS
(m/e): 378.4 (M+1).

Compound 51:

'H NMR (DMSO-ds, 400 MHz): 8 9.79 (s, 1H), 9.02 (s, 1H), 8.50 (s, 1H),
8.41 (s, 1H), 8.03 (s, 1H), 7.89~7.84 (m, 2H), 7.71~7.69 (d, J = 8.8 Hz, 1H),
7.41~7.37 (t,J=8.8 Hz, 1H), 7.21~7.19 (d, /= 7.2 Hz, 1H), 6.69 (m, 1H), 4.20 (s,
1H), 3.24~3.20 (t, J = 6.8Hz, 2H), 2.55~2.53 (t, J = 7.2Hz, 2H), 2.06 (s, 3H),
2.55~2.53 (tt, J = 6.8Hz, 7.2Hz, 2H); MS (m/e): 392.5 (M+1).

Compound 52:

'H NMR (DMSO-dg, 400 MHz): 5 9.83 (s, 1H), 9.37 (s, 1H), 8.54 (d, /= 8.8,
2H), 8.08 (s, 1H), 7.93 (t,J = 8.8Hz, 2H), 7.74 (d, /= 9.2Hz, 1H), 7.39 (t,J = 8.0Hz,
1H), 7.20 (d, J = 7.6Hz, 1H), 4.23(s, 1H), 3.55 (m, 8H); MS (m/e): 469(M+1).

Compound 53:
'H NMR (DMSO-dg, 400 MHz):8 9.77(s, 1H), 9.01 (s, 1H), 8.52 (d, J=6.8,

2H), 8.05 (s, 1H), 7.88(m, 2H), 7.72(d, J = 7.2Hz, 1H), 7.39 (t, J= 8.4Hz, 1H), 7.20
26
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(d, J=7.6Hz, 1H), 4.20(s, 1H),3.66 (d, J = 6.4Hz, 2H), 3.54 (t, J = 5.2Hz, 4H), 2.66(t,
J=4.8Hz, 4H); MS (m/e): 455(M+1).

Compound 54:

'H NMR (CD30D, 400 MHz): & 8.49 (s, 1H), 8.37 (s, 1H), 7.96 (s, 1H),
7.81~7.79 (d, /=7.2 Hz, 1H), 7.74~7.73 (m, 2H), 7.40~7.36 (t,.J = 8.0 Hz, 1H),
7.27~7.25 (d,J = 7.2 Hz, 1H), 3.64~3.62 (bs, 4H), 3.52 (s, 1H), 2.53~2.51 (bs, 4H),
2.35 (s, 3H); MS (m/e): 387.5 (M+1).

Compound 55:

'H NMR (CD30D, 400 MHz): & 8.48 (s, 1H), 8.37 (s, 1H), 7.96 (s, 1H),
7.81~7.79 (d, /=7.2 Hz, 1H), 7.74~7.73 (m, 2H), 7.40~7.36 (t,.J = 8.0 Hz, 1H),
7.27~7.25 (d,J = 7.2 Hz, 1H), 3.64~3.61 (bs, 4H), 3.52 (s, 1H), 2.77~2.74 (m, 1H),
2.64~2.62 (bs, 4H), 1.12~1.10 (d, J = 6.4 Hz, 3H); MS (m/e): 415.5 (M+1).

Compound 56:

'H NMR (CD30D, 400 MHz): & 8.48 (s, 1H), 8.37 (s, 1H), 7.96 (s, 1H),
7.81~7.79 (d, J = 7.2 Hz, 1H), 7.74~7.73 (m, 2H), 7.40~7.36 (t, /= 8.0 Hz, 1H),
7.27~7.25 (d,J=17.2 Hz, 1H), 4.34~4.31 (d, /= 13.6 Hz, 2H), 3.51 (s, 1H), 2.97~2.91
(t,J=12.4 Hz, 2H), 2.52~2.48 (m, 1H), 2.33 (s, 6H), 2.00~1.97 (d, /= 11.6 Hz, 2H),
1.49~1.45 (m, 2H); MS (m/e): 415.5 (M+1).

Compound 57:

'H NMR (CD30D, 400 MHz): & 8.48 (s, 1H), 8.37 (s, 1H), 7.96 (s, 1H),
7.81~7.79 (d, J = 7.2 Hz, 1H), 7.74~7.73 (m, 2H), 7.40~7.36 (t, /= 8.0 Hz, 1H),
7.27~7.25 (d,J=17.2 Hz, 1H), 4.34~4.31 (d, /= 13.6 Hz, 2H), 3.51 (s, 1H), 2.98~2.91
(t,J=13.2 Hz, 3H), 2.73 (m, 4H), 1.96~1.93 (d, /= 12.4 Hz, 2H), 1.56~1.53 (m, 2H),
1.14~1.10 (t, J=7.6 Hz, 6H); MS (m/e): 443.5 (M+1).

Compound 58:
MS (m/e): 443 (M+1).

Compound 59:
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MS (m/e): 45.2 (M+1).

Example 60: Synthesis of N-(4-(3-ethynylphenylamino)-7 —fluoroquinazolin -6-yl)

piperidine-1-carboxamide (Compound 60)

5 The synthetic route to Compound 60 is shown below:

o} OH OH
doH HCONH, /@\)\ HNO3/HZSO4 OzN XNy SOCl,
—_—
F NH; )
ol HNO\ HNQ\

O;N N O;N N HzN X )N
N/) F N/) F Nig
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J@ﬁ /
Y N

60

2-Amino-4-fluorobenzoic acid (1.55 g, 10 mmol) in formamide (5 mL) was
heated to 150°C for 6 h. The mixture was cooled to room temperature with stirring.
10  The precipitate was filtered out and washed with ethyl ether to give 1.3 g of 7-
fluoroquinazolin-4-ol (78%).
7-Fluoroquinazolin-4-ol (1 g, 6.0 mmol) was dissolved in concentrated H,SO4
(3 mL) at 0°C. Concentrated HNO3 (3 mL) was added dropwise with stirring in
15 min. The mixture was heated to 100°C for 3 h, and poured into ice-water with
15 stirring after cooled to room temperature. The precipitate was filtered out and
recrystallized with HOAc to give 0.60 g of 7-fluoro-6-nitroquinazolin-4-ol (38%).
7-Fluoro-6-nitroquinazolin-4-ol (518 mg, 2 mmol) was dissolved into thionyl
chloride (3 mL) contain 2 drops of DMF. The solution was refluxed for 3 h and then
the solvent was removed under reduced pressure. The residue, 4-chloro-7-fluoro-6-
20  nitroquinazoline, was used directly in the next step without purification.
4-Chloro-7-fluoro-6-nitroquinazoline and 3-ethynylbenzenamine (234 mg,
2 mmol) was dissolved into isopropanol (5 mL) and refluxed for 3h. After cooled to
room temperature, the precipitate was filtered out and washed with water to give

0.59g of N-(3-ethynylphenyl)-7-fluoro-6-nitroquinazolin-4-amine (95%).
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A ,IHN Nt I. Conmpound 156 WO
\2 %OA%Z%?GS g) ! Set %191?1{% ]I ;- ulslrojl }fl}trgq]{l?l%azof'n 4-amine (310

mg, 1 mmol) and SnC12-2HzO (171mg, 4.5mmol) in ethyl acetate (35 mL) was
refluxed for 2 h. After cooled to room temperature, the mixture was treated with 5%
aqueous NaHCQOj; to adjust its pH value to 9-10. It was then subjected to extraction
with EtOAc. The combined organic layers were washed with saturated brine and H,O
and dried. The solvent was removed under reduced pressure to give 225 mg (81%)
N4-(3-ethynylphenyl)-7-fluoroquinazoline-4,6-diamine as a yellow solid.

N4-(3-ethynylphenyl)-7-fluoroquinazoline-4,6-diamine (100 mg, 0.36 mmol)
was dissolved into DMF (3 mL) containing pyridine (35 pL, 0.432 mmol). Phenyl
chloroformate (46 pL, 0.36 mmol) was dropped into the mixture at room temperature
and heated to 70°C for 1 h to give phenyl 4-(3-cthynylphenylamino)-7-
fluoroquinazolin-6-ylcarbamate. The obtained compound was used in the next step
directly without purification. Then the amine (0.36 mmol) was added and stirred at
70°C for 2.5 h. After cooled to room temperature, the reaction mixture was diluted
with ethyl acetate and washed with water. The combined organic layers were
concentrated and purified with silica column to give Compound 60 (105 mg, 75%
yield).

'H NMR (DMSO-dg, 400 MHz):8 10.22 (s, 1H), 8.70(s, 1H), 8.66(s, 1H),
8.63(s 1H), 8.02 (s,1H), 7.90 (d, J = 8Hz,1H), 7.62(d, /= 12Hz, 1H), 7.42 (t,J =
8.4Hz, 1H), 7.25(d, J = 7.6Hz, 1H), 4.23(s, 1H), 3.49 (m, 4H), 1.53 (m, 6H); MS
(m/e): 390 (M+1).

Examples 61-65: Synthesis of Compounds 61-65

Compounds 61-65 were prepared in a manner similar to that described in

Example 60.

Compound 61:

'H NMR (DMSO-dg, 400 MHz):3 9.88(s, 1H), 8.71(s, 1H), 8.59(d, J =
6.4Hz,2H), 8.05(s 1H), 7.90 (d, /= 9.2Hz,1H), 7.61 (d, J=7.6Hz,1H), 7.41 (t, J =
8.0Hz, 1H), 7.24(d, J = 8.8Hz, 1H), 4.22(s, 1H), 3.65 (m, 4H),3.49(m, 6H); MS (m/e):
392 (M+1).

Compound 62:
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'"H NMR (DMSO-dg, 400 MHz):5 10.04 (s, 1H), 8.79(s, 1H), 8.67(d, J =
0.4Hz,1H), 8.56(s, 1H), 8.07(s, 1H), 7.92 (d, J = 8.8Hz, 1H), 7.60 (d, /= 10.8Hz, H),
7.41 (m, 2H), 7.23 (d, J = 7.6Hz, 1H), 7.12 (m, 3H), 4.62 (s, 1H), 4.23(s, 1H), 3.01(s,
1H); MS (m/e): 444(M+1).

Compound 63:

'H NMR (DMSO-dg, 400 MHz):8 10.00 (s, 1H), 8.83 (s, 1H), 8.73 (d, J =
4Hz, 1H), 8.56 (s, 1H), 8.00 (s, 1H), 7.78 (d, J = 8Hz, 1H), 7.61(d, J = 12Hz, 1H),
7.40 (m, J="7.6Hz, 1H), 7.23 (d, /= 7.2Hz, 1H), 4.22 (s, 1H), 3.57 (s, 8H), 3.37 (s,
6H); MS (m/e): 438(M+1).

Compound 64:

'H NMR (DMSO-dg, 400 MHz): 5 9.96 (s, 1H), 8.67 (s, 1H), 8.59 (s,1H),
8.60(s, 1H), 8.39 (s, 1H), 8.05 (d, /= 8.4Hz, 1H), 7.91 (d, /= 8.8Hz, 1H), 7.59 (d, J =
10.8Hz, 1H), 7.39 (d, J = 7.6Hz, 1H), 7.22 (d, /= 6Hz, 1H), 7.13 (d, /=2.0Hz, 1H),
4.22 (s, 1H), 3.68 (m, 4H), 2.22 (s, 6H), 1.80 (m, 2H); MS (m/e): 419 (M+1).

Compound 65:

'H NMR (DMSO-dg, 400 MHz):8 9.93 (s, 1H), 8.73 (s, 1H), 8.58 (s,2H),
8.06(s, 1H), 7.91 (d, J = 8.0Hz, 1H), 7.58 (d, J = 8.8Hz, 1H), 7.40 (t,J = 6.8Hz, 1H),
7.23(d, J = 8Hz, 1H), 4.22 (s, 1H), 2.92(t, J = 5.2Hz, 2H), 2.51(m, 4H), 1.99-1.91(m,
4H), 1.72-1.42(m, 4H),1.23-1.16(m, 4H); MS (m/e): 459(M+1).

Example 66: Synthesis of N-(4-(3-cthynylphenylamino)-7 —methoxyquinazolin -6-
yl)piperidine-1-carboxamide (Compound 66)

The synthetic route to Compound 62 is shown below:
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Sodium (92 mg, 4 mmol) was dissolved in methanol (4 mL) under nitrogen at
0°C. 7-Fluoro-6-nitroquinazolin-4-ol (418 mg, 2 mmol) was added. The mixture was
5  refluxed for 3 h and then cooled to room temperature, and treated with 2N HCl to
adjust its pH to 3-4. The solution was concentrated, and the residue was diluted with
cthyl acetate, and washed with water twice. The organic solution was concentrated to
give 7-methoxy-6-nitroquinazolin-4-ol (405 mg, yield: 92%).
7-Methoxy-6-nitroquinazolin-4-ol was transformed to Compound 66 in a
10  manner similar to that described in Example 60.
'H NMR (DMSO0-d6, 400 MHz):9.81 (s, 1H), 8.59(s, 1H), 8.53 (s, 1H), 8.02
(s, 1H), 7.98 (s, 1H), 7.89 (d, J = 8.8Hz, 1H), 7.38 (t, J = 8Hz, 1H), 7.25(s, 1H), 7.19
(d, J=7.6Hz, 1H), 4.21 (s, 1H), 3.98 (s, 3H), 3.53-3.51(m, 4H), 1.60-1.53 (s, 6H);
MS (m/e):402 (M+1).
15

Examples 67-84: Synthesis of Compounds 67-84

Compounds 67-84 were prepared in a manner similar to that described in

Example 66.

20 Compound 67:
'H NMR (DMSO-dg, 400 MHz):9.69 (s, 1H), 8.58 (s, 1H), 8.54 (s, 1H), 8.10
(s, 1H), 8.04 (s, 1H), 7.90 (d, J = 8.8Hz, 1H), 7.38 (t, /= 8Hz, 1H), 7.26 (s, 1H), 7.19
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)r..N, NI Conpound 170 Anot her aspect of this
WO penoasen rel ates to a nethod of treating cane€r/USZng049182

met hod i ncl udes adm nistering to a subject having

b L Efbobac B oy il st SR el Bsct=

4 818 ABNSAY (14/9): k64 plirgpt ed include, but are not limted
to, lung cancer, head and neck cancer, col orectal

cancer, pancreatic cancer, colon cancer, breast
Ccanocuer,680vari an cancer, prostate cancer, stomach
Ocrgplcélld, ki dney cancer, liver cancer, brain cancer,

bone' ERMIE (DMVBUH ), 06 ®IALA:9.71 (s, THAISSST (4 LH, B.520e 155,467
of this invention are %Hﬁ a conposition containi ng one
(SoPHIB108 (bf | FDh&98 ez SEFfe b irghds GdBer |Bbd oV,

_ (&ald a [ r '

7 P T R SR, OREE D BB A Pl b BT 04
3HuMBzok): 481 ¢orpounds for the manufacture of a

nmedi canent for treating cancer. The details of

one or nore enbodi nents of the invention are set forth
C&ﬂ Shg gdescription below. Qher features, objects and

a Bantages of the invention wll be apparent fromthe

desciH NMB (DshS®-4, 660 Midz).65 (ss | HS BEBAKLED, BESGRI BT, 83N

T ! . o Ci b
(55 i AONSaa0n PSR Sombbiality i FpflecBl {2040 110, 7.17
(dmrerdrd), 9 Y4 IR LN OHS, 4@l (s, XaRWd 8, SHME 3 86Y(s, GEPF MS (m/e):

exanpl e, as shown in the schene bel ow, one can couple
45 Miiabl e 4-chl oroqui nazol i ne derivative with a

benzene conmpound to obtain a conpound of this
10i nventi on. Rl Zis Nor CCN

Compound 70:

'H NMR (DMSO-dg, 400 MHz):9.73 (s, 1H), 8.66 (s, 1H), 8.53(s, 1H), 8.49
(s, 1H), 8.03 (s, 1H), 7.98 (s, 1H), 7.89 (d, J = 7.2Hz, 1H), 7.46-7.36 (m, 3H), 7.25-
7.13 (m, 6H), 4.63 (s, 2H), 4.19 (s, 1H), 3.98 (s, 3H), 3.04 (s, 3H); MS (m/e): 456
(M+1).

Compound 71:

'H NMR (DMSO-dg, 400 MHz):9.66 (s, 1H), 8.88 (s, 1H), 8.48(s, 1H), 8.41
(s, 1H), 7.98 (s, 1H), 7.85 (d, /= 8.0Hz, 1H), 7.37 (t,J = 8.0Hz, 1H), 7.12 (s, 1H),
7.15(d, J="7.2Hz, 1H), 4.18(s, 1H), 4.03 (s, 3H), 3.43-3.30 (m, 7H); MS (m/e): 392
(M+1).

Compound 72:

'H NMR (DMSO-dg, 400 MHz):9.76 (s, 1H), 8.62 (s, 1H), 8.51(s, 1H), 8.36
(s, 1H), 8.00 (s, 1H), 7.87 (d, J = 7.6Hz, 1H), 7.37 (t,J = 8.0Hz, 1H), 7.26 (s, 1H),
7.18 (d, J=7.6Hz, 1H), 4.21 (s, 1H), 4.01 (s, 3H), 3.54 (dd, /= 4.0Hz, 4.0Hz, 4H),
3.46 (s, 3H), 3.16 (s, 3H); MS (m/e): 406 (M+1).
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Xis 0, S, NH, or NCH3 The conpound t hus

obt ai ned can be further nodified at their periphera
W@oELNIBHS t o provide ot her conmpounds of this PCT/US2009/049182

i nvention. 15Synthetic chem stry transformations

useful. j.n synthesizing desirabl e quinazoline conpounds
C%H%PQﬂQiérlbed for exanple, in R Larock,

ConpieR®NS (1YR1S8-92206 Nﬁ'i%@@ N{S”ﬂtﬂ Q37 (s VG, Rl d, $h§re04

(1989); T.W G eene and t's, Protective G oups
(si OB §ar(h.clFBy ARSIk 78Hz, HA), 7.35dhn Wb OBlz, HAY 7Sdr(s, 1H),

742 b S20TE et RAER S LA T B) By SN s

2.83-994)(in, 810, 1L09 RPAGHGI VIS, 44750y IOpedla of Reagents
for C#ganlg Syn?%eg?s }gﬁ% VVFQ? gnd Sons (1995) and

subsequent editions thereof Bef ore use, the
S can be purified by columm chronmatography,
Cﬁﬁgﬂggerfornance i quid chromat ography,
cr ysttaNMR D MSD- d@ﬂO@MIéx) %69 (sab]Hﬁ 8niﬁ(hpﬁ$) 8'BI3€{s 1H), 8.05
U|nazoI|ne cogBoun i nvent

(SCH@( 806 (g Hil 1 HO 66 7§§Zn}ﬁlb|7t38t¢w]s glélé’e]ﬁ)o? 26 (s, 1H), 7.19

dayuﬁéu%%s}@mgijgeqﬁer ef 1)‘I[[lps(ggj‘to tr 21%%0) ncer)sbpﬁgseﬂi)

]MSKmﬂasébk@éfEn wi th over-expression and over-activity
of EGFR. The term "an effective anmobunt” refers to the
anmount of a qui nazoline conmpound that is required to

C&apdeld fche intended effect in the subject. Effective
30 anounts may vary, as recogni zed by those skilled in

t he & NMRiEpEISA-Ag 460 Midute7bts, dbnd AV $1.r1&Di A3 (s, 1H), 8.04

ol Bt s S HPL AT PERRI Rl L B BT3B I

8.0l IH)S 4 21 (9 HNRID(s, BHY.S. 50 (h, m{)a@avmdeﬂym e, 2H), 0.85-
U|nazoI|ne conmpounds to a subject that has cancer, or
Ohbénaﬂiyﬁﬁiﬁﬁ?bﬂ58éﬁﬁéﬂ or has a predisposition
toward cancer, with the purpose to cure, heal
al | evi at e, relieve, S5alter, renedy, aneliorate,
i nprove, or affect cancer, the synptons of cancer, or
t he predisposition toward cancer. To practice
this met hod, a conposition having one or nore of the
hﬁ%€q7|ne conmpounds of this invention can be
nistered orally, parenterally, by inhalation
spr ayd N¥R (DSISERdd, #00 MiTaD.6%6e i Mpiss6 (FhEH), 8r5h(s, 1H), 8.04

o 37 SO0 Tambo s BT 208ibds A P haz anadthl A5EHS -

7.6 38 L e aH), 4.mt (Iﬁam)emoal(s JEt Q@SX&OYH§|2 73 (m, 4H), 2.21
intrasternal’, intrathecal, intral’esional an
(nf, AEDab P& fmalH), Ajddol. dH).ok41 fhudiDoMs @Wﬁhl“é&éMﬂ)
An oral conposition can be any orally acceptable
dosage formincluding, but not limted to, tablets,
Ceapsindem; enul sions and aqueous suspensions
di spersions and 15sol utions carri

F or PELNME VRO Gadop Mroesoura Homtsbarith 833 (5 THD, 8.04

L —
(sLHB ORG-SR Sar) LN 3P ARANCIINT B CAIAY, 51 1AL -
7.6kl er)su Q&iCSL D). {40l 4(ng, BB, 09 {50 B H), Lustefrall 264, 2018, SH), 1.78

i ncl.u act os ried co ch, When aqueous
(n§§ ﬂ% é ?g%i%ﬁgﬁ%r@@d%%&\ﬁ@r ed orally, the
active |ngred|ent can be suspended or dissolved in an
oi |y phase conbined with 20emnul sifying or suspending
Cagpnind. 80t f desired, certain sweetening, flavoring, or
col oring agents can be added. A sterile
injectabl e conposition (e.g,; aqueous or ol eagi nous
suspensi on) can be fornulated according to techniques
known in the art using suitable dispersing or wetting
agents (such as, for exanple, Tween 80) and suspendi ng
agents. The sterile 25injectable preparation can al so
be a sterile injectable solution or suspension in a
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toxic parenterally acceptable diluent or solvent, for
exanple, as a solution in 1,3- butanediol. Anong the

wa@eoeposits e vehi cl es and sol vents that can be BOPUS202049182
are mannitol, water, Ringer's solution and isotonic

or 1 s TEMEIR BAVETR-Forth Mo fe Gedhe ) eohfLhss 258 0s
(s,z%ﬁple@di(ag]ﬂesﬁmﬁ (B30, SRt HE, 77BNQ; 1195, 721 a(ga.f

§
-glycerides). Fatty acids, such as oleic aci
=124z, glH)cé 26 G, ). idvidt (syE3), 358 (s H 2.5 h(mhd), 2.41 (m, 4H),

ti of ,inj.ectabl.e re natural
L%%ﬁﬁ%éi@&?ﬁéﬁ?Pyﬂgggéggaﬁﬁg(3?T§; such as olive oil or
castor oil, especially in their pol yoxyethyl ated
versions. These oil solutions or suspensions can al so
Cempeuwidrdla | ong- chai n al cohol diluent or dispersant, or

! ?%E@g@i Whiserls WoBSing)-s S 'Z’ébgﬁlg,ré?'ﬁ-@%g Sdégggj‘,gf% td, =

tron conposition can eéparée
2.0dg,hih ¢ 6els, W), 17.40ndywi=Ia2HA)a Hy 1.4D¢s, iHhar mesawil Hgal.31 (t, J =
faornulation and can be prepared as solutions in
7.65513te 20 Aot oyT-H7- BN 1808 el Dos T8UHEr Bl §-aie3 64
r [ HEAD tq 1
e s P TP o ol B G5 HD Shhar . 1. 138 @
J s3@\60dx, BHLiMEY (mre)ddSp@dMsi)ng agents known in the art. A
topi cal conposition can be fornulated in formof oil,
cream lotion, ointnment and the |ike. Suitable
C&ApdirAre: for the conposition include vegetable or

10n1peral oils, white petrolatum (white soft
par atf NMR (IDMS6: Hee Mitial R.52 48,9 For 8.88 (s 2Hanl-oda(s, i €.48 (d, J

hi I | ar i gt Q S Cl

g 0 S e v Nl SR L e e R N
3.29gnedhent) i B3RO e25Bmd (sl I HEr1ss6 @ abi1.2HLRE); MS (m/e):

hunect ants and anti oxi dants nmay al so be included as
458eM+tlds agents inparting color or fragrance, if

desired. Additionally, transdernmal penetration

enhancers may be 15 enployed in these topica
Céraponnldef3i ons. Exanpl es of such enhancers can be found

in U S Patents 989,816 and 4,444 762. Cre are

or ef 65 S5 PSSt OB G a it & 28 AFHel b Col ) 7-56

< W sk fyi ) . inc ot ]
R T I e Y T D o P32
2.2 (0j 2H), 823 Hs,&d)al Adid4ld); IMS (is/cadii7xdt:1)An exanpl e of

such a creamis one which includes about 40 parts

wat er, 20about 20 parts beeswax, about 40 parts

CothpsIlg4ei | and about 1 part alnond oil. Qntnents nay
be formul ated by m xing a solution of the active

i ngr €UNMHR (PMSH-¢e 00 ABHe): §i34, (ssUbn 844 (al ibn&i46(4. 1H), 7.69

| r oft . pa fJ al i ] re to
cosh TR aNOE 8B 2710 B R SRy ¥t 20
3406140465 2BhoUR-BOGHhy3 ML 90t2 &3 (R reH)aD @8 a®utm, A294 be4-1.18
megﬁht white soft paraffin. 25A carrier in a
(p RED oD 4f7 Mipbsi ti on nust be "acceptabl e in the
sense that it is conpatible with active ingredients of
the forrmulation (and preferably, capable of

Exsingidé Bz Bpghedig ofaln@-@ibictiiglaating)cthyb-3-¢44 e subj ect to
e treated. For, example, solubjlizing agents, such as
et@wﬁmgxl@m%ww@ﬂ-w-rh-@ ziur?acf,cgﬁomn%%?w e
CONPHEXES ML RO CSmPRIA B3fis Ay Geigyi nazol i ne
conmpounds of the extract), can be 30utilized as
phar maceuti cal excipients for delivery of the active
i ngredi ents. Exanples of other carriers include
col l oidal silicon dioxide, gnesi um st ear at e,
cellul ose, sodiumlauryl sulfate, and D&C Yel |l ow # 10.
Suitable in vitro assays can be used to prelimnarily
eval uate the efficacy of the above-described
qui nazol i ne conmpounds in inhibiting the activity of
EGFR  The conpounds can further be exam ned for its

Y Y o, . - - s o o —



10

15

20

A m xture of

(E)-N -(2-cyano-4-nitrophenyl)-N, N-di net hyl f or mam di ne
W@ 2010008% g, 4.58 nmol ) and 3-anm nophenyl acet yPETNES2009/049182

(0.64 g, 5.49 mmol) in HOAc (15 nL) was stirred at

100C for 3 h. The res g tlng m xtyre was cool ed tg room

t enper at ULge. cookhe ,em p| tate vva filtered out, shed
with eth and vac to gi wec. 23¢g

N-(3-et rphenyl) 6- ni t PAJ . 70l i n-4- am,

yel | ow sol i d. A m xture of

N- ( 3- et hynyl phenyl) - 6-ni t roqui nazol i n-4-am ne (1.00 g,
3. 45 nmol and SnCl2. 2H2 3.10 g, 13.8 mmol) t hyl
acetate ) was refy Aor 5 2 h andHL ol ed
to rodd tenperature. _Affer its _pH.was ed to 9-10
W th 5% aqueous Na he mi xture was bj gct to
extraction with &n e conbi ned degari cNT ayers

wer e washed wth saturat ed brine and H20 and dri ed.
The sol vent was renoved under reduced pfssure to

provi (,\,890 _of N4-(3-
et hy@(@%ﬁyl ) qui i{ol i ne-4, 6-di am néN as a §e| | ow

sol i d—16To™ of |

N4- ( 3- et hynyl phenyl ) qui nal\z\o,lnknék Am ne (100 ny,
0.38 nmmol) in DMF (2 nl) contalmng pyr|d| ne (37 uL,
0.46 nmol) was added phenyl chloraokormate (49 ulL, 0.38
nmmol ) in dropwi se at roomtenperature. After 10 mn,
(3-fTauo scdb&asrzgﬂ )-amiroyd-aittabenfcba@d (@00 B, FB94mmaio)) washanol

(R Ry Broced futrort Sperie e ¥ Galt ToHTIA Ikt LHeoqHEnEB Kure
will leHbRd ot 5. athlylacacs hak@rans Waked rdh kiRt fhre ahne

conmbi ned organi c layers were concentrated and purified
reﬁmgehatai dihe lp(:faslmtatamas filtergd vet, @oashed mith stversl poryiend inooled

6%
an% eiﬂ n V?ﬁlﬁ) to glvgé ?O§ (8%@ o’f_| % nétgoagdénaqu%—grzol as a
el’lb'))vasoﬁdo"r (s, 1H), 7.79 (dd J= 2.4Hz, 2 OHz, 1H),
7.79 (dd, J= 2.0Hz, 24HZ 207. 74 ,J—20HZ
1H), A njxture 7 Qltr@gulgp,gohn# g A d7. 7 ﬂmn@ﬂ-}) thianyd ghlogide

(2%%@@2)]%? (gé@% )})&;)’ats %g%&xzédo%_%?oh Mzéftgquhg%néél%e ng\@-ojo)led

exeesmh mgﬁﬁlSchchﬁ% vvusrremw@ﬁ@r @dpoﬂatlan mnthe rreﬁdhm waazk@roped
t hat
Wlilp.fql]mqe ?tmc rﬁgl edd?6|6 lng4@@‘ng)/|q£ )4 ché)rg-7ggtr()§uln112}q}me as @geltogwsh
8.79 (s, 1H) 8.43 (d, J= 8Hz, 2H), 8.10 (s, 1H),
94 (t, J=2.4Hz, 1H), 7.82 (t, J: 2.0Hz, 1H), 7.80
(d 30 dex Az -cHlbfjo; 7-AitdbZuinaz@{ner® . 03P, 54 @6l /is@Fopanol

’ 04' 4§-§‘sh§1hyl%'_kz’en§r'p}5ﬁ?e)l(li/;’ % %Q}ngwgol gfigg)r 1& f(%l\ghl Ahe
reﬁ@tron“(i&tur@ wis céo%d fb"l%bometerﬁ etﬁ?lre add vef@g]e@ﬁe(( SThé-slald was
ﬁlzerdd;lzyaﬂ’&gd with é@ldas@&panpl Biral @msso a(ld drlddzlnzva@)u{z tOJg*IY¢ 2.6g

O3 -ty g iro Syl hige sl G

I Tl NWHﬁQNﬁQ)f 3o dyl&!h@ﬂylﬁ%@%éd llna;drﬁn 49 (250
6. 8'9rglglog)t Sn@lz 6 02,3673 72}19101) ang zthyd: aceja;te gﬁLknL)ms reﬂux;&fpr 3h,

né‘fﬂ%( QI Eﬂ)]‘tH)eitr%Cé%%l V&lgkit&lﬂ af\é/géf(e rgzb%iL)"t%%c%( rhe %)o%bmd

Dllyﬁﬂi wasre washed with brine (20 nlLF) tNMFé (ﬁ%@&dﬁ@i 2,908 aMitiz) :
cogpéntrsagqq)m Vgcqmtoéforchh% g (-ﬁ6‘g£ of N4 @ e&sﬁljili_n!)l}fgyllpﬂumazogge 4,7-
: 7.80 (d, J= 2.0Hz,1 7.42-7.36
dlsﬁ“nfi‘l)”%“?ﬁg%s‘}p‘%% (m 3H)( 48 (s 2H)H) 3.53 (s, 1I(—I);
M5 15(nmfe): 412 (M+l). Con'pound :

sofj
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1FI NMR (DMSO d6, 400 MHz): 6 9.83 (s, 1H), 8.87 (d,

1H), 8.79 (s, 1H) 8.43 (d, J = 8Hz, 2H), 8.10 (s, 1H),
wWQ@2@4/002845 ) = 2. 4Hz, 1H), 7.80 (d, J= 2.0Hz, IM)T/US2009/049182

207.42-7.36( m 3H), 7.09-7.06 (m 3H) 4.48 (s, 2H),

?Dﬁ/g@( ggxtu%mf % gtthg%glpf;e%gl ) ulni%q)h Pa?xgne (ﬁS}rIlfglg VR

0. i@n&ﬁﬂmﬂéﬁyl §§rb?§oc%%rﬁizaté‘(’2% 2 ﬁ)oéw{ e(@'?!) },}]L_)7821%9D’ﬁ/ﬁ: S_D‘]mL)

wak sBibrefltaf rabm @niplelmturt Hr, 1.8 h20, 3N, N:fﬂ)metﬁylé@la(lcs-,‘l 2Hfjamine (20

1.8 , A4H) : .. 358
miifh el kised s, THoBNAES v Aged A UL Iors h- g he
reéﬁ%%g &h’i—’t@bn(\%as Bﬂdﬂ)(ed 1%05%51% an]d( GXH%H.%d v&fﬂ) ethyc-l a@éatégzo ) 3
tirges. SIFIE com}H)nedI)rgamlc( yerd were glalzhed;mquh brme]_(g() gnL)]tH)ce @n@B

V%%Eafﬁ\%_ﬁ?n(ﬁz @C&%%Cﬁw&agﬁo to atford 5§rng (78% SA“’_%‘)_f %%ﬁgoundeg)s as a

yem@wa,@hge 400 MHz): 6 9.77 (s, 1H), 8.99(s, 1H), 8.52
2H), 8.05 (s, 1H), 7.93 (m 2H), 7.69 (d, J =
gHEH WMR (IMS®-(t. 400 Migeizd 9D3)(5, #D19.60ds, 115, 8608, sm,sd J=

8 %%%31&% 3o puity © 160 Gt dgol - Msri s, °7)

7.003 ¢ IDME@=dibeHAQG)HMz2~7.%0 &4, §3 4 3HZ 1), 789LD85 JH)76H
852?35 zf &1790Z2) 771“( JZ

118, 2897 27—|X<l1_|)j7: 36He 1H)14r 25?—42 THD 4%73 46 (pg2Hp 3. Q@I—@a 3H),

2%24%%@ 2%5')( ggniﬁ;@ /e)lgﬁ%%ﬁ;y (S, 4H. 3.53 (s,

1H NMR (CD30D, 400 |sz) 6 8.5 (s 1H), 8.06 (s 1H),
8.05 (s, 1H), 7.68- 7.80 (d, J = 9.2 Hz, 3H,
7.39-7.42 (t, J = 8.0 Hz 1H), 7.29-7.31 (d, J= 3.2 Hz
,1H), 7.20-7.20 (d, J= 0.4 Hz, 1H), 4.08-4.12 (t, J=
8.0 Hz, 2H), 3.67-3.73 (m 4H), 3.21- 3.25 (m
E)Gih‘l)nlés BHIA:. A theris oﬁe))mpmc(sr%ego 459.3 (M+1). 20

und O d6, 400
6 9 I{lgoun%p_ﬁ% -98 vggie ?geparffi')m a glagaergsgm alrﬁ)) thaé dﬁ@:rw 2
E)ga'fﬁple§551(s 1H), 8.05(s, 1H), 7.92 (m 2H), 7.70 (d,

12HzZ, 1H), 7.37 (t, J= 2.4Hz, 1H), 7.19 (d, J= 4Hz,
1H) 4.17(s, 1H), 3.71(m 2H), 3.76(m 2H), 3.16(m
251@, .70(m 1H), 2.18-2.07 (m 8H), 1.73 (m 1H),

“(drﬁ?6 1H: MB (m e): 441 (Mrl). Conmpound 14: 1H
g"\/;@%@( @MS@Q%WMHQ 8978@((§1H%|'9 56-8. ﬁﬁ%w 91r|)1H)
8.8 6213 (3, VHI d,983%. 98 (8HET SBHZ,, 1171) f?%"(QS, 11:1); 7839617-17_66 (d,J

-5 [ 3450 T By T30 g g 3 Y

; H)02 31(>3 P 56X, 48Y, 1(d0¥=d ouRd
O gﬁ&%@%’?mﬁ% a7, 104000 . oot

O6HHMS gn&x 414.5 MH)l). 8. 47 5(s, 1H), 8. 03 (s, 1H),
7.85(m 2H) 7.69(d, J= 8.8Hz, 1H), 7.37 (t, J= 8.0Hz,

1H),
Compound 87:

'"H NMR (DMSO-ds, 400 Hz): 8 9.90 (s, 1H), 8.97 (s, 1H), 8.59~8.457 (d, J =
9.2Hz, 1H), 8.53 (s, 1H), 8.15 (s, 1H), 8.02~8.02 (d, J = 1.6Hz, 1H), 8.00~7.98 (d, J =
7.6Hz, 1H), 7.85~7.83 (dd, J = 1.6Hz, 8.8Hz, 1H), 7.39~7.35 (t, J = 8.0Hz, 1H),
7.20~7.18 (d, J = 7.6Hz, 1H), 5.88~5.79 (m, 1H), 5.21~5.16 (m, 2H), 4.20 (s, 1H),
4.03~4.02 (d, J = 5.2Hz, 2H), 3.15 (s, 3H); MS (m/e): 358.4 (M+1).
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7.19(d, J= 8Hz, 1H), 4.41(s, 1H), 4.08(s, 1H), 4.05(s,
1H), 2.94(t, J= 10.8Hz, 2H), 2.17(t, J= 4Hz, 1H),
wWQ@a286002843= 6Hz, 2H), 1.66(s, 4H), 1.33(m 2H) PCIVBS2009/049182
(me): 401(Mr1l). 10 Conpound 17: 1FI NMVR (DVSO d6, 400
MHz): 6 9.96(s, 1H), 9.44 (s, 1H), 8.50 (s, 1H), 8.45
(s, 1H), 8.00 (s, 1H),7.88(t, J= 2.8Hz, 1H), 7.70(d,
Comn@in@hg: 1H), 7.36 (t, J= 8.0Hz, 1H), 7.19(d, J=

p6Hz 1t), 6.85(d, J= 6Hz, 1H), 4.19(s. 1H), 3.33 (m

'31 MR (DBIS0-ddB0Q MI@) 860(IML)1H)158C0nPBIRISES.54 (d, J

%2%%%%’ 118458 g 975,987 8l ol 7557 Sl -

9gHg,7 1,34 ilz@w 46 g@ﬂ B, Ci@%ﬂ’f%h% fﬁ{)‘”ﬂé%’lb&(m LB,
7.204)7. 187(d28 77 2162 (1db, 4 36~42M(62Hz= 6.0Hg, 2H)H§1 21 38 7181)7MS4(m/e)
39%t%\7]164|—|z 2H), 3.52 (s, 1H), 2.93-2.90 (m 1H),
88580 (t. J= 6.0Hz, 2H), 1.13-1.10 (m 2H),
0.97-0.95 (m 2H); M5 (mfe): 397.4 (M+1l) Conpound 19:
251FI NVR (DMBO-d6, 400 MHz): 6 9 77 (s, 1H), 8.90
Cergpad 898. 55-8. 55 (d, J= 2Hz, 8,44 (s, 1H),

i Bl gt L

8§31(s JH),8. BHg, IH)‘DS 024843, ﬂ92(0Hz 1HD 797)Jﬂ)‘87dQ9 (7naHz 1H),
3H), 4,64 (s 3.03 (s, H:) gg 4175
7.80- Tcohslduhd 12@12 8.8Hz, 1H), 7.39~7.35 @Fi N 028671 o«a

8%};9 P%ﬁs 7%{3{ b 641'30621(% 4%@( 84 ]3“%2 9}%%%@@%87%

(MH)). 771769(d J= 9. 2Hz, 740736(t J=
8Hz, 1H), 7.20-7.19 (d, J= 7. 2Hz 1H), 4.20 (s, 1H),
3.43-3.41 (m 2H), 2.99 (s, 3H), 1.13-1.09 (t, J=
7.2Hz, 3H); M5 (nmfe): 346.4 (M+1l) Conpound 22: 1FI NMR
(CD30D, 400 MHz): 6 8.49 (s, 1H), 8.40-8.39 (d, J=

C@ngddnd 9DH) , 57.99 (s, 1H), 7.94 (s, 1H), 7.80-7.77 (d,

1B 0 85 o 01 P

e e e

7.80-8HF (t6Hy 1.2V8, 012, e7)41~473517 ® J(%:L)zmpn@omjumd%a J = 8z,

LMokt -5 S Eh. sty pa iy 8 lpgor b

MAd, J= 2Hz, 9.6Hz, 1H), 7.75-7.73 (d, J—94Hz ,
7 1-7.37 (t, J= 8Hz, 1H), 7.30-7.27 (m 1H), 353(s
H), 3.46-3.43 (t, J= 7.2Hz, 4H), 1.68-1.65 (m 4H)

éé‘eisiisi’y@ fgsas% B Y féa?%ﬁ;ﬁ%%%@w%@%
m@fh'?]?lp@@dz&a -5G/1YaSetarhtdk, (Cgrr?b@m&i $9 (d, J= 2.0Hz, 1H)

7.83-7.81 J="8. 4Hz, H)7757’68
(m Téhq)synﬁlemrom@m Cemp@urd2dgs ghewyn uerlpw 7.29-7.27 (m

1H), 3.61-3.58 (t, J= 6.0z, 2H), 3.53 (s, 1H) 3. 12
L 1H), 2.72-969 (t, J= 6.0Hz 2. 45 VB
E?ﬂe,)N-H) 89n 5 (ML) . ( d 2512N@~W/Rog 3 D, 400
|\/Hz):\@9 1 {s—3H), éggg—edﬂr 7 1@“
SnCl, HN Z C')J\/CI N HNOV/
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257.98 (s, 1H), 7.83-7.80 (dd, J= 2.4Hz, 9.2Hz, 1H),

7.75-7.73 (d, J= 9.2Hz, 1H), 7.41-7.27 (t, J= 8Hz,
WAR1p/02829- 7. 27 (d, J= 7.6Hz, 1H), 3.53 (s, 1HICT/US2009/049182

3.53-3.48 (t, J = 7.6Hz, 2H), 3.39-3.36 (t, J= 6. 8Hz,

2H), 1.77-1.71 (m 2H), 1.15-1.14 (m 1H), 1.02-0.98

(t, J=7.2Hz, 3H), 0.62-0.58 (m 2H), 0.37-0.34 (m

2H) ; Td\@sc(lﬂ'ﬁ@r) of ﬁg&oﬁnﬁ%ﬁbn%eg@ Yy %U@ q3 %ﬁnol% in dloxane (25

1FI NMR (CD30D, 400 Mz 1H) 2 (d
mD):wgmddeﬂH)met@ykﬁ@n&n@Se (lmmbthﬂa:cezal 4(9—1,88 g97 Qﬂznrnql}-b The reaction

1.92-7.9 7.8 1 7.81 ,
it s Sy VD e by G el
refrigerated. STHH emgi’rﬁte was Bifefed oul IV{)a,shé’d with €6ld cdtd) several times,

2. B6- 2. 83 (m e§ 371, 4 (1)

ndghgiodrivg IQWaCLMtplgum @m% ) al0d) WAy -cyangd-sotrpgheny by N.N-
dl?igﬁﬂ%ﬁﬁ%%v@ﬁee A F8Vd 7577 85 6 08 e

1H), (B)- ND(27C}&60(4t-mtrdﬁhe&yDH§ N-ditethyTfo2@armbidfe (1000 gl4.58
8.4Hz, 1H), 3.51-3.4 (g, J= 7.2Hz, 2H/l,
rngloh)gmg 34agnlelpphe\;1¥1a\76tg].q£e ((&ﬁﬁ g, 5_|_4%g1n1011:)wa§( %ssoi‘f.q)d in HOAc (15

4 8
rn];:_) ngt squreEi?& l@jt?foilS ‘1?1 fh% }_gs%lt'{\r/% l?t%g}'urz w%%%%olg’ﬂ'%o roogn 10
teﬁpnqatlmm dTRSpredipltMyRas Iﬂ\b@@ddﬁl,t wWB0cdizth ctier, 3nd 6ifisd il vcuo

8
5:33 5@‘%) Ofﬁﬁgﬁﬁhwﬁ}ﬁm@lbé nctaoquanﬂ!églgﬂeaml&iés 4 yellogy
Oqlg 'J= 8.0Hz, 1H), 7.20 (d, J= 7.6Hz, 1H), 4.19 (s,
1H), 3.50 (s, 8H), 2.43 (s. 4H), 2.16 (s, 156H); NG

( m &) naAAE RN -(3-Corypylphenyd B6- nltroqulnazohn 4-aming( MR, 3.45

m%—:DNSaﬁlgl)%nCézA%—izd(v@Z ? %q 3987n1§1f )(18 eghgg aﬁ_ﬁte %ﬁ_ﬂ’lL) s}/}_%bef%f(ed? for

2H ancﬁtlﬁfﬂéool%dﬂ)o ranBtEn{pGnatu}e ThébH, Wék"dhjus%@% 981 (1l trebEment
7.6Hz, 1H), (s, 1H), 3.65-3 23(m 12H), 3,14(s,

wigh5% mequﬁl‘éaHQ@a(mqmlmwwabme AR QAc.

T%Oc%{xm_%g(d orga_l_rﬁﬁ ?a%%f% %&%_Qvasl%g‘)]\;ltlgsc‘ag%éfgg bn? gg(ii_lglsﬁ) f}]_’]@d“ed
The Bk cptlwasd en@v8tzmdct pducdd ﬁﬂas(uﬂe tngWBO g 9@ ,(891’/%9 of, N4-88

7.20 (d, J= .45 (t, J=
et@yw@enzlmulnazgl@e(@ dmme 2 %Belkolw Hﬁwl 6. 4Hz 6H), 1.52

E rrp{ e%](T a Sol@tio §9N34(1) %3 %%H%lg%&léﬂz)qﬁnég‘o’\llg/% 4 %@Bagng@(loo mg,

0. Ml)nolﬁlng)M'F((Q ;mIDHont@ni6g NS5 dlﬂibﬁrppﬁeﬂi@la@sne @Ay L, 0.76
mgfoA)O\x@%&dﬁ%&é@g@%eéﬁ%oﬂ&’(ég pﬁfo 5§ mrdoly Eg%%%ﬁ%fa%e
Aft& 10]m1ng lf(}ﬁgthylébiﬂ):razﬁre‘té%( b, }Iil)% &nﬁ'ﬁ-waé‘-é‘@deﬂb 4nd heliSaction
m(xﬁtjre)waA @Q(rgﬂpg_t)SOéC Gonpbuhblc B3¢tion mixture was concentrated and the
residue was purified by PTLC to give Compound 91 as a yellow solid in 94% yield.

'H NMR (CD;0D, 400 MHz): 8 8.65 (s, 1H), 8.54 (s, 1H), 7.99~7.97 (m, 2H),
7.84~7.79 (m, 2H), 7.43~7.39 (t,J = 8.0Hz, 1H), 7.31~7.29 (d, J = 8.0Hz, 1H), 4.62
(s, 2H), 3.54 (s, 1H), 2.75~2.67 (bs, 8H), 2.41 (s, 3H); MS (m/e): 401.5 (M+1).

Examples 92-125: Synthesis of Compounds 92-125
Compounds 92-125 were prepared in a manner similar to that described in

Example 91.
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1FI NVR (DMBO-d6, 400 MHz): 6 9.46 (s, 1H), 8.87 (s,

1H), 8.50 (s, 1H), 8.44 (s, 1H), 8.03 (s, 1H), 7.88
w@ eo1ode288Hz, 2H), 7.70(d, J= 5.2Hz, 1H), 7.38 ¥E€T/US2009/049182

8.0Hz, 2H), 7.20(d, J= 8Hz, 2H), 4.21(s, 1H), 3.20(m

2H), 2.95 (m 2H); M5 10(me):398 (M+l) Conpound 34:

1FI NMR (CDC13, 400 MHz): 6 9.79 (s, 1H), 8.50 (s, 1H),
C&nﬂ@un%géﬁ (m 2H), 8.05 (s, 1H), 7.97-7.95 (d, J=

8.4Hz, 1H), 7.92-7.90 (d, J= 8.4Hz, 1H),768765

15( leNMIB(@lF‘&ODlﬂ-DO MHZ388.59 84 J(=t 2. OBIZ BB ($.H)H), 7.93 (dd,

(%1]4 172141% 1%56%7%’(’# %}1?14%)%@& (]th 6 gﬁfﬁ{) 728-7.25

¢m3
;P18 :58*%5 nd, 1HG) 3, 384652251) (szl.gm mﬂp@@() BH),

201 1 NVR 13 400 NHz 6 EM (s, 1H),
2.60 663H).96 l(@i;-fﬂiizhl&ﬁHJ) S(84/®34%3s 8. 06 (s 1H),

7.98-7. 95 (dd, J= 2Hz, 8.8Hz, 7. 93 7.91 (d, J=

8. 4Hz, 7.73-7.70 (d, J=88Hz 1H), 7.39-7.35 (t,

c@lﬁpaunaraz; 1H) , 7 20 7 18 (d, J= 7.6, 1H), 4. 20(3 1H)
3.79-3, 75&]{ 4H), 2.85:2.82 (1,
4H) ; HEM I%MSChé@4QO M&#ZJ)) ?§9c§éarﬂ;}8uﬂ§8és 1H) 5,06 (s lH)

N 3
8.%’?: ?3@?’%']%2%%@ z{ 65 3 W 93@33 %orzl H)F?HWS d,J
— 3.869: THR 7. AId1, =8 B, 1H}7,231d39=7. 8%, (1), 423(%, BHz3.20 (d,
1M, 7.19-7. 17 (d J= 7.2Hz, 1H), 4. 19355(5, 1H), 2.98
2R)s 3134, /7 A5t lzg 1Hp 2460 (mpifD. 36{mp8H). 253> (tnd = G141z, §HEMS
me 402.5 (M1l) Compound 37: 1FI NMR
(”%&ngMﬁ ( ) 6 8.50 Es, )1H),m§.40-8.40(d, J=
. OHz, 1H), e 97 (s, 1H), 7.80-7.77 (m 2H), 7.74-7.71
(d, J= 9.2Hz, 1H), 7.38-7.36 (t, J= 23 8.0Hz, 1H),
7.28-7.27 (d, J = 7.6Hz, 1H), 4 29-4.29 (d, J= 2. 4Hz,
Cathourd B3 (s, 1H), 3.18 (s, 3H), 2.75-2.73 (t, J=
2.4Hz, TH; M5 (m e): 356.4 (Ml) Conpound 38:
51 F1 MVRMIOUBIASEB s, 400 M) 5 96)78s S, .88 TH)1H)88.46 (d,5/,=

FERTAINENEE IR B0 XTI

1@) SR, (dlf&92ﬁz4@H§7% (%U é%}ﬁzﬁh‘};%ﬂ JE 83(?1;127 131@ £93(s,
118), &Hi? (d,12¥li)¢ 2145 (60 89, 0.9%+4d, J? &8HeHHL NS (HWB) @ap él)/Hl)
382.4 (Mrl) 10 Conpound 39: 1FI NMVR
(CDC13, 400 MHz): 6 9.78 (s, 1H), 8.77 (s, 1H),

Cén B2 (d, J= 2Hz, 1H), 8.51 (s, 1H), 8.04 (s, 1H),
7. 7882m2|—|),770768(d J= 8.8Hz, rg
7. 39 HANBER (PMSQides 48MMH2H 9.95. (3.9, 879 (s, TH)=S.38 6512 H),

e B R 4D & 2 30 A

AG(tny e)7. 21888 1 . JGoanmd{ 023 (s, 1H), 3.39 (s, 2H), 2.98
1FI(tNI\/R)7( DI\/ISOHQGFK 4%»0 9)4 81 ((Ss f 5.23) (x,

8H)|r|)113e§85’f21)(MS(2W) 487@g+4)s 1H) 8.04(s, 1H), 790(m
2H), 7.70 (d, J = 8.8Hz,1H), 7.37 (t, J= 7.6Hz, 1H),
207.18 (d, J= 7.6Hz, 1H), 4. 19(s, 1H), 3.87 (t. J=
C&tgoundH)p; 3.59 (s, 2H), 2.06 (m

'"H NMR (DMSO-ds, 400 MHz): § 9.94 (s, 1H), 8.73 (s, 1H), 8.57 (s, 1H),
8.11 (d, J= 6.4Hz, 1H), 8.05 (s, 1H), 7.90 (d, J = 8.0Hz, 1H), 7.79 (d, J = 9.2Hz, 1H),
7.39 (t, J=7.6Hz, 1H), 7.21 (d,.J = 7.6Hz, 1H), 4.21 (s, 1H), 3.39 (s, 2H), 3.34 (m,
4H), 2.79 (s, 6H); MS (m/e): 389 (M+1).
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2H)1.72 (s, 2H); M5 (m e): 408 (M+l). Conpound 41: 1H
NVR (DMBO-d6, 400 MHz): 6 9.78(s, 1H), 9.11 (s, 1H),
wW@2a0002845 2H), 8.04 25(s, 1H), 7.90(d, J= 8. 8HCT/B5H009/049182
7.69 (d, J— 8.8Hz, 1H), 7.37 (t, J= 8.0Hz, 1H), 7.18
1H), 4.19 (s, 1H), 3.68(m 4H),2.59 (m

C%‘PW““?%? (m 3H) : Ms (m e): 401(Mrl). 30 Conpound

42: MS (m/e); 41323M+1)‘1H NMR ( DMSO-d6, 400 MHz): 6

9.77(s, 1H), 9.13 (s, 1H), 8.51 (s, 2H), 8.04 (s, 1H),
7.92(t, J= 7.6Hz, 2H), 7.69 (d, J= 8.8Hz, 1H), 7.37

t. J= 8. OHz. 1H), 7.18 (d, J= 6.0Hz, 1H), 4.19 (s,
C‘S[TS’O,%@S% 3.59 (t, J= 5.2Hz, 4H), 1.64 (t, J=

5. 2HYy Nﬂm 51 MM@ @0() Nﬁ)%) 83(90%51)@ Wgupg) 4% (5115![)N&/87
(DVBO- d6, 400 Miz) 76(s,
(s{ 8D, 2Hp, (d8/04. 8, II:ﬂB;l)S 027(890HI d, 99J(f1 BHS; 0P22H)1H)77 SB(d( d =

WPy o (g 488 Feriolm 5 il 33740 -

Hz, 6 a 2 & 1 4 .
42 %Néég?gimé{)) 106 gs(lﬁm%zsig 'égﬂr?p%uﬁ%mi 1\/1?52(773/6}3 34 M+1)
1FI NVR ( DMBO- d6, 4oo MHz): 6 9.77(s, 1H), 8.90 (s,

1(d, J=6.8 2H, 8.03 (s, 1H), 7.87(t, J=
C%?—lllzn%g? ( 7.71(d, J= gDSHZ 1H§S 7. 'SD? (t, J(— 8. OHz,
1H), H7NMR (EiMSﬂ‘r‘dﬁHbO M) §9. %&QSLH)lbi)SS (§ 1615, $6’R(d3|j)—
115&7@ J= 2. 0He, »(—&1079 4k " M &) :
2 QL1557 15 18D bR, 45 8.8, 2.0Hz 1H), 8.03 (s 1Ii};|7|\8|8|:édd.] 8.4,
1
L R R R RO
473 T 7), BUL @, 29 E 2808dH2 = 1219Hz, THAD-4R R73K), 2.22%t,8.-01 HzHz,
1%, 7.21-7.19 (d, J= 7.6 Hz, 1%2, 4.20 (s. 125, 3,65
2Hod 97414y = S5, (s | 2202064 39). T37(d D, Aris (@) 2F: MS

Conpound 46: 1FI NVR
(m?’%D%gsDMé% M) © 6 B.51 (s 1H, 8.06 (s 1F), 8 05 (s,

7. 68- 780(d J= 9.2 Hz, 3H), 7.39-7.42 (t, J=
7. 29 7.31 (d, J= 3.2 Hz, 1H), 257.20-7.20
C?fapou?ﬁl@h Hz, 4.08-4.12 (t, J= 8.0 Hz, 2H),

o Eog Vs ﬁa‘@R@? e BRSSO §A8ngs Sl
1.1y, 119, 837 (s, H)H.05 (G T-R.4.8 .0l 1Hm 840-3)(5 111&1) 7.80M)d, J = 8.4,
e 3 1 oo Pt iy Bl kg
?éz%)séj?ﬂ),&z"gq (g?%%%%((m, st 2 39 R 3419), 294(D6rBHMS Whe): 458

+1).

Compound 102:
MS (m/e): 475 (M+1).

Compound 103:

'H NMR (DMSO-dg, 400 MHz): 5 9.97 (s, 1H), 9.86 (s, 1H), 8.64 (d, J =
1.6Hz, 1H), 8.57 (s, 1H), 8.06 (dd, J=9.2, 2.0Hz 1H), 8.03 (s, 1H), 7.89 (dd, J= 8.4,
1.2Hz 1H), 7.78 (d, J = 8.4Hz, 1H), 7.41 (t,J = 8.0Hz, 1H), 7.23 (d, /= 7.6Hz, 1H),
4.23 (s, 1H), 3.21 (s, 2H), 2.56 (m, 8H), 2.20 (d, /= 6.4Hz, 2H), 1.24 (s, 1H), 0.83
(m, 1H), 0.46 (m, 2H), 0.80 (m, 2H); MS (m/e): 441 (M+1).
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7.19-7.18 (m 0.42-0.41 (m  Conpound 48:

1FI NVR (CDC13, 400 MHz): 6 9.78 (s, 1H), 8.70 (s, 1H),
W@2G808848 (m 4H), 8.02-7.97 (m 2H), 7.88-7.Bar/s3009/049182

1H), 7.74-7.65 (m 2H), 7.32 (s, 2H), 7.19 (s, 1H),

4.54 (s, 2H), 4.19 (s, 1H), 2.65-2.58 (m 1H),

0.96-0.89 (m 2H), 0.76-0.75 (m 2H); 5 M5 (nme):
Ccé3bond(l) Compound 49: 11INVR

( Od6 400 MHz): 6 9.79 (s, 1H), 9.04 (s, 1H, 8.50

"THNMBB (VISCsls, 269 MIg2)08 9(99, (s, 1HY), 936 9€-1H)8%65 (d J=

;! i €as. T 5og e /o Koz bk s Ty gl 4.

1. ﬁﬁz IIJIz ﬁ@d(dz,féld%lz 41}%07 6@ 2t JIH)(S 013z 8&837 82 (4, ':mH) 261z, 1H),
4. 23 8951111) 8134 @, 20x% 3517ddHi 522¥IJZ 1), 4486 (t40~ (5rﬁHZZ I4Iﬁ) M2 (d,J=

486§ T8 & 'lom ZEPPET G 108 K O 4B

1H), 8.41 (s, 1H), 8.03 (s, 1H), 7.89-7.84 (m 2H),
7.72-7.70 (d, J= 9.2 Hz, 1H), 7.41-7.37 (t, J= 8.0 Hz,
Campppound 199- 7. 19 (d, J= 7.2 Hz, 1H), 6.69-6.65 (m 1H),

4i ?qglgs(?/émél(%s%- 3.40 (t, J=7.2Hz, 2H), 2.62-2.59

72.10 (s, 3H; MB (me): 378.4

(|v++1) 20 Conpound 51: 1FI NMR ( DMSO- d6,
400 MHz) 6979 (s, 1H), 9.02 (s, 1H), 8.50 (s, 1H),
C%nlaqun@s 8.03 (s, 1H), 7.89-7.84 (m 2H),

8 Hz, 1H), 7.41-7.37 (t, J= 8.8 Hz,
ng( 6)7@72](2‘“8%_ 7.2 II:|)|2 1H), 6.69 Em 1H), 4.20

C((mpoubld)lO73 24-3.20 (t, J= 6.8Hz, 2H), 2.55- 2 53 (t J=

7248 o BBl S0ty & B1E0 R ek B . .5
<S%%‘)W§?¥W§? s 407 M, G175 (135 3Py, B A -
8.8H8HA]), 2B (d,7.742.6(d, 10) 4202kizLH)1 B 6 (28D, .95 (dlif =81 Oz,

S AR AT CAET N T

6 9.77(s, 1H), 9.01
7@%% ) §deﬂ 85@%244\#2;'2% 8. 05 (gs 1H)H? 7 88(m(82H),
7 72(d )= 1. 2Hz 7.39 (t. J= 8 4Hz, 1H), 7.20 26

A 20(s, 1H),3.66 (d, J = 6.4Hz,
C‘%P& n§1g§ J—5 OHz, 4H), 2.66(t, J= 4.8Hz, 4H): M5
'(VLWIZ e?H Nﬂﬁ@ﬁ%@b d&qmqmg Sb: 095(§F1|}NN5<86§93@Q; 8.69%, 1H),
S 97 50 170,20 . 2377 Bk it 1 ROFEY TR IONG { m 218, TH), 741 (17
- fifte Sug 4 40,97 Botlayfin. § by 1365 75 €233 58 oy B8

(s,gz;ﬂ_l), 22338 A9, 2315, 2M5, 1.99 &) 1HIRD7H(nh, MED) MSLO/EP AP ANHI+1).

Compound 109:

'H NMR (DMSO-dg, 400MHz): § 9.96 (s, 1H), 9.84 (s, 1H), 8.62 (s, 1H), 8.57
(s, 1H), 8.09 (d, J = 8.8Hz, 1H), 8.02 (s, 1H), 7.88 (d, J = 8.0Hz, 1H), 7.79 (t, J =
8.8Hz, 1H), 7.41 (t,J = 8.0Hz, 1H), 7.23 (d, J = 8.0Hz, 1H), 4.22 (s, 1H), 3.57 (m,
1H), 3.17 (s, 2H), 2.80 (m, 2H), 2.30 (m, 2H), 1.78 (m, 2H), 1.54 (m, 2H); MS (m/e):
402.1 (M+1).
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1FI NVR (CD30D, 400 MHz): 6 8.48 (s, 1H), 8.37 (s, 1H),
7.96 (s, 1H), 7.81-7.79 (d, J=7.2 Hz, 1H), 7.74-7.73
W@ 10R62845 7. 40-7.36 (t, J = 8.0 Hz, 1H), 7.27-FCERBSZ009/049182

J= 7.2 Hz, 1H), 3.64-3.61 (bs, 4H), 3.52 (s, 1H),
2.77-2.74 (m 1H), 2.64-2.62 (bs, 4H), 1.12-1.10 (d,
C%“Ep‘émﬁ l;lé 3H); MS (me): 415.5 (Mr1). 15 Conpound 56:

1FI N ;
1 96@@1@3&@9 4%1&1& ’ §§s, gﬁ% 9&&13 651%‘)3787@(3 gi'ﬂ] §.55
(s{ 1), 3K, (m7 2HQ- 773636, Jf £ 8 ngZF 181)07. E‘E (d. 3+ 9.2M221H)7 779 (.4,

S P 159y 725 4757 ghizobk 2 G0 3300t g B bl 33 503,

71 (d, J= 11.6 Hz, 2
3 ngéﬁ) 2@)(%316@3 1\@%@@ ng (415 )(5 (Mr1) . CorrpoundH)57:
1FI NMR (CDBOD 400 |sz) 6 8.48 (s, 1H), 8.37 (s, 1H),
cds %rSﬁ 257.81-7.79 (d, J= 7.2 Hz, 1H),
74 (m oH), 7.40-7.36 (t, J = 8.0 Hz, 1H),
7. 2THNRR (19MSD-F;, 408MIEE:): slds5 gﬁ-lﬁ?;%gzﬁés, (M), sdoas131P8.57
Hz, 2H), 3.51 (s, 1H), 2.98-2.91 (t, J=13.2 Hz, 3H),
(s21E7B 8 Ot (d 4Hy 8.8HzQ6H ), 898 (©d]H) 789Kd, j4= Bid HZ2Hy), 7.78 (d, j =

0.7 P 149'6) A= 50 Eshi e S5 1B Pt & THa3 TS 5,20

2.9 @ogmoerg, 290 (s, ¥@),2030(R0E84 2 RE TMUBH AT Ode 1.56
Mdlm m V1) g@) rrplge 60: Syg;(hes@ of(p( o1,
(N2 ]l‘@?(et/h)yﬂ% élﬁM‘I}lDam no)-7 -fluoroquinazolin -6-y1l)
i.ge- | - carboxam de (Conpound 60) 5The synthetic
C(pthﬁ? d?IOIQCorrpound 60 i s shown bel ow
2- AMETIRMR ¢IDS’(DDb¢GJIZMHz)388 b (s1185 851 (J;Om)ml9)4 (san)
formam de (5 nlL) was heated to 150C for
7.8 %k Uy @vidb), 240t840 {to/ FodMhiz. d et 3820 C«i t/ i &Qﬁh rlithg3.51

(Slﬁﬁ;? S%rgggrelltng \;‘eﬁ%izgésg(hgpﬁgﬂu lug}?%q(\ganazo [ n%gl)ol}/ls

(mM/d3%43.5 (M+1). 7- FI uor oqui nazolin-4-ol (1 g, 6.0 muol)
was di ssolved in concentrated H2504 (3 nL) at OC
Concentrated HNG3 (3 nL) was added dropw se with
C%H%Mi 3in 15 mn. The mxture was heated to 100C for
poured into ice-water with 15stirring after
cool IGHJNMR (CDBRODEAPENETA)T &8. 65r(se1m ecszo(sx Hﬁ)e V85 7.89 (rn 2H)
filtered out and recrystallized with

TGN B3 o odatol - 4200 Pty =8 ST 550
7 tr ol L I
G, I@églgl\?ggl | ﬁ{) - ny%1 'éhlr})egrilhg 3H() llﬁi)nig ﬁdt’g?lr)lé%Hdro 8
]MSKmmNF44Hhéwsm)utlon was refluxed for 3 h and then the
sol vent was renoved under reduced pressure. The
resi due, 4-chloro-7-fluoro-6- 20nitroquinazoline, was
CMﬁ [dingctly in the next step without purification.
Ioro 7-fl uoro-6-nitroqui nazol i ne and

3 et HTE/NMIbéwen‘hm H80 MI32): 1927 3, Iihin] 0.04ness! H)i 8.281(meld), 8.58

N ST A R B e e R AR R e

HEUE tya Wi(t hy watoer Y es,0H
5 %I—(S 2%@%%2? 1) ﬂgﬁ? 2uc§§ojmn| tZrlggu?r%agzl [ 2@%13%8}525
1.2@59%9H), 1217, H) MS (m/e) 429 (M+1).

Compound 115:
'H NMR (DMSO-dg, 400 MHz): 5 9.97 (s,1H), 9.84 (s,1H), 8.78 (s,1H), 8.56
(s,1H), 8.16 (d, J =9.2Hz,1H), 8.07 (s,1H), 7.93 (d, J = 8.4Hz,1H), 7.78 (d, J =
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A m xture of
N- ( 3- et hynyl phenyl) - 7-f | uor o- 6- ni t roqui nazol i n- 4- am ne

W@ 20/002345 1 nmol ) and SnCl2. 2H20 (171ng, 4. 5med1/UB1909/049182
ethyl acetate (35 nm.) was refluxed for 2 h. After

itenfisgl ffiobne. FOEE 75 Tae] oE MU AT B2 Gxg).

1 M(svm) tl'(b@rddS#le@‘SH%CiH)oo 9¥J0roRC(hd, Q1) IV (b1 )El +The
nmbi ned organi c layers were washed W th sat urat ed
br| ne and H20 and dried. The sol vent was rermved under
reduc%dltlﬁressure to give 225 ngy (81%
ynyl phenyl) - 7-fl uor oqui nazol i ne- 4, 6-di am ne

as alH/NMR) SS0-6;, 400 MHz):9.99 (s,1H), 9.87 (s, lH) 873 (s,1H), 8.56
N4- (3-eth n g)henﬁl) 7-fl uoroqui nazol i ne- 4, 6- di am ne

(DO b S APl 03, Jm702fﬂ]vchl 3 W, -
ER D @174 SU8E, BE7 b o O SSReETIH) S EREN| 3 10

4. 81X, Hi) @.58¢s, 3100 M26&pH),at 02-.92h ctnh:em MlS (m/e}’ 01@3f(M+1;. h
to give phenyl 4-(3-ethynyl phenyl am no)-7-
f 1 uor oqui nazol i n-6-yl car bamat e. The obtai ned conmpound
was used in the next step directly w thout
purification. Then the am ne (0.36 mmol) was added and
Cehpoundd 18t 70C for 2.5 h. After cooled to room

oot S o O, ST Pl b AT R
(JHIANG L pLOT A YRIP gczgggmg dﬁgbﬁ?%@mﬁj A

ica colum to gi've %yield).

7. 2H \NNR 1 BMBO 16, OHlZOIH)WIZ)Z (4674 0.62%, (%), 6 18)s, | H), Z20125(s, 1 H),

3%% . Wpfhoud | %&5@88@%@29?%%1) 208, 4t

7.25(d, J= 7.6Hz, . 4.23(s, 1H), 3.49 (m 4H),
1 53 (m 6H) VS (rrie) 390 (Mtl). Exanpl es 61-65:
Caypeundslil: of Conpounds 61- 65 Conmpounds 61- 65

wer m@@g@wg@w@i 31000 &1 158 & 2, ASR 4RS!

8. épgésﬁlsi@ 964@01M|ﬁ)85~6 83. é&Sjé 7.2H3) ; 1Hg 703, 36J(H).1 8.0Hz, 1H),
9 , 8.05(s 1H), 7.90 (d, J=
7.99 QSL—IiHl+4)20 (3 BH) 6(07 (S,:3H’)., 834 ,(4L.BH), Z.6442.58 (mAH)B0ZSOH30

G R BT e A S T T S TE NN S
1H NMR (DVBO-d6, 400 MHz): 6 10.04 (s, 1H), 8.79(s,

1H), 8.67(d, J= 04Hz 1H), 8.56(s, 1H), 8. 07(s 1H),
Campaundd,193="8. 8Hz, 7.60 (d, J= 10. 8Hz, , 7.41

™ Sl bl o oy T . o o

8. 5124€s( gﬁ%g 965(0Cnr1pm85d7@3 (d, J=7.2Hz, lH) 7 40~71§d (NMR: 8.0Hz, 1H),

6
P2 10, a1 . S 5826, 2H)H;z 6182 5 s n A E-2. 366,
12Hz 7.40 J=
84» SR WIS, " T 00 10 T s 67

(s 8H), 3.37 (s, 106H); Ms (rﬂe) 438(|\/H-1) Conpound
1H NMR (DI\/BOdG 400 MHz): 6 9.96
C?@POITH)UOB 67 (s, 1H), 8.59 (s, 1H), 8.60(s, 1H), 8.39

5 HhogBhstslo, 3Rttt g it e T AR 653

(s,]_]-]H), 77952{@, 16D, 7.34 (G= 7 5Hy, 1H), T38(d,/ J&OEIzOl—H) 7B (s, 1H),

75058 I prrben 498 ey Pt aBlddnes . 260 ¥, 223 s

3H); MS (m/e): 431 (M+1).
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1H NVR (DMBO d6, 400 MHz): 6 9.93 (s, 1H), 8.73 (s,

1H), 8.58 (s,2H), 20 8.06(s, 1H), 7.91 (d, J= 8.0Hz,
waphp/omsss8 (d, J= 8.8Hz, 1H), 7.40 (t, J= 6. 8HCT/UHY009/049182

7.23(d, J= 8Hz, 1H), 4.22 (s, 1H), 2.92(t, J= 5.2Hz,

2H), 2.51(m 4H), 1.99-1.91(m 4H), 1.72-1.42(m

4H),1.23-1.16(m 4H); M5 (me): 459( Mtl). Exanpl e
c&bp ouddnbhesi s of N-(4-(3-ethynyl phenyl am no)-7

nethoxqu|nazoI|n -6- 25 yl)piperidine-I-carboxam de

( Con'pbNMR 6BYISThés, 90 MIdL)E 61(} biutse 1Hp IRinfsoLidy 968 (s.s1H),

s SRT . 1A d‘% Moot Fogdliiing 32 .

1}?7 5'20(1&0.758@'% @HW@JZ@ 11@)406'(5(3‘14)83'1%0 g =10l MRS 3 .26
The m xture was iuxed f'or 3 A and then

(Sciid)) éd’6t(t3 er@aﬂtzemb)arla%fsethMS(m@m% (M. 2N HCL to
adjust its pHto 3-4. The solution was concentrat ed,
and the residue was diluted with ethyl acetate, and
washed with water tw ce. The organi c solution was
concentrated to give 7-nethoxy-6-nitroquinazolin-4-ol

C‘(m%mﬁgl23y| el d: 92% . 7-Methoxy- 6-ni troqui nazol i n-4- ol

to t%ﬁ%&ﬂ?@%%%gnﬁj % @0”5 8480 TR 3 @ﬁﬁ{n\ﬁ% (d,

J£ @Nﬁ@ , 748Qt, W=z, 6§zgié=1) Evs;n %FD? 782}51911% 4111211)(5 381) 55337((§ 1H),

3. 3&':')&5 2H), 382§3t 09 (112)38922 424337 (M. 28Ds?. 01154)0(0 . ]2@1)( bl80 34 (m,

2tff i1 bt Aol 8 NROAT T8 DN 10 o

Exanpl es 67-84: Synthesis of Conpounds 67-84
Compounds 67-84 were prepared in a manner simlar to
Compgunddséi i bed in Exanpl e 66. 20 Conpound 67:

o T VR4 90 MRy $168 oy, 18R 1.

(sBEBHEO7 ($-)H), 7.838d (L = S.DEIZBHE), 7 3Bt /7 ROHESH).TH?2 (SH97.20
(d, J = 7.2Hg, 1% 4,19 gls, 1H&§, 3. 99 1(1‘? 3H), 3. 64
(d(¥r7J6H7411éH£ ToARyH) -0 B5). BT 46, 3T 2681360 (s 4y b2 (s,

0 5 I\/R DMSO- d6, 400
31 0, ERN A PO R (B e e 1y 8. 07 (s,

1H) | 804(3 1H), 7.91 (d, J—8.8Hz, 1H), 7.37 (t,
J= 7.24 (s, 1H), 7.18(d, J = 5.2Hz, 1H),
C%nﬁ@tré%f 3.98 (s( 3H)H)3 50(m( 4H), 2.48 (m EDH),

1. om}ﬁﬁ%ﬂ DI\/E&OMngég %@MHg‘b?’él gng)%gggqyp%@gbss’Qgilﬂ,,g.s7

1FI NVR
(sBEBT1.99 (sIHY), 78648, 9. 2H:l)LH)8709 (( 9= L¥iz, 17).873 ¢, 1H)56.76

s B ook S Bl

(nh2 mgsﬂ)m & 8f):0is (A a NG, ©)« 450 (MHD) - 19

TR NVR (DVMBSO-d6, 400
I\/HZ)973(S 1H) 866(8 1H), 8.53(s, 1H), 849(8
ggg;gle 12 Q;@.ynfhggs @fnl (é-}@ ethynylghgrl)wla]_rglnp}ﬁun@iz@ﬂn_ - 313-3( glethyl

IF?E%: %a%ol}égﬁz 8{1%/@3m1§0821§ 1&% 3.04 (s, 3H); M

| TINVR ( DVBO-d6, 400 |sz) 9 66 (s 1H), 8.88 (s, 1H),
8. 48(s, 1H) 8.41 (s, 1H), 7.98 (s, 1H), 7.85 (d, J=
8.0Hz, 1H), 7.37 (t, J= 8.0Hz, 1H), 7.12 (s, 1H),
257.15 (d, J= 7.2Hz, 1H), 4.18(s, 1H), 4.03 (s, 3H),
3.43-3.30 (m 7H); MBS (nfe): 392
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(M+1l) . Conpound 72: 1H NVR (DMSO- d6, 400 MHz):9.76 (s,
1H), 8.62 (s, 1H), 8.51(s, 1H), 8.36 30 (s, 1H), 8.00
W@ 2010002845 7. 87 (d, J= 7.6Hz, 1H), 7.37 (t, J= BCDHE2009/049182
1H), 7.26 (s, 1H), 7.18 (d, J= 7.6Hz, 1H), 4.21 (s,

1H). 4.01 (s, 3H), 3.54 (dd, J= 4.0Hz, 4.0Hz, 4K),
3.46 (s, 3H) &16(3 3H); N5 (nfey: 406(M+1
Conpaying  op~_en 1H, Q- d6 ! 400 7
MHz) : 9. @ (s _filH)_.s 5?@@% _1H) —8-50¢s, §.04 (s,
1H), 8.00 (%, 1H), 7.89(dV ¥ = 7.6Hz, 1H) I35 (t,
J= 8.0Hz, 1H), 7.24 (s, 1H), 7.17 (d, J= 7.6Hz, 1H),
4.20 (s, 1H), 3. (s 3H), 3.42-3.40 (m 2H), 2.99

9. (m
2127 ?j,l) 52OUnol 4 @WT og%z(gm 6%% ®):
( DVBO- dB, t’% mwm) 8.53
\p@%@ J=

(s, 1H), ,
7.6Hz, 1H), 7.38 (t J— 8HzO~1H), 7.26 (s, 1H), 7.19

10( dxq J satutforPbiZs-nitidhnthfandlbniSie (i—b% Q, §.199m{1§1)) ir3fibxar- (58
(m 4H), 2.36 (m 4H), 2.23(s, 3H); Ms (mMe): 417
miMvay ad@mpuahﬁlfm@anﬁ&b iR tiiyieBald®, 8840 0. 390D, A reaction
5 2
michigg e sty ' C Rz PP podttd o Sogylpmnhiuré oy o

refrﬁgeralé’@ The pr8cipate Hras %lt@ﬂda oul ashdt wikh €8ld IHd) se\%r?ﬁ 9ime,
3.50 (m 4 249(m 4H), 2. 24

an((d the dFrD@e'dllm VAgHO BIg)ye e Ep) oA 2(qytang- 4—@@01@@%%&

o REAYARER g 10010 55 (5 11, 056

g OHx ndikdure 3t 13‘8(2(dy,and-4-n1&ol§lfe|ﬁyl) N',I)\L-diﬁeﬂﬁrlfb&nariﬂ'd)ine (1.00%,
J=7.6Hz

1H), 4.21 (s, 1H, 4.11 (m 2H), 4.03
%mn@l@ and23 g@lrko;%letgilﬁcetyie_npgo @fhg, 2’145) ’rnrg_oli in Haﬁgﬁ (13 H)]T) was
i s 08 ond Ko P G P, B2 pesbl iy B
wished ilylﬂ}l etl&r,&ﬁnd(v&,s dtiedl in 83(513 tc§ g1ve]1|—])3 g 8)3,0/69 dfN-(2H) ,
, 1H), 7.25
eﬂeﬁgly?vﬁfqyyl%ﬁ %Ownazyﬁn %?71“8@1% b YilHaW S‘th‘gl( s, Ii')H) 4.14
( m Pal'(ll-’etlgr H?%h&%fl)s §1Thtroc§1|1_1|§34§ol(1ﬁn4 a%l[")l@ (120(2Q 1435 m@d’(bl)) and

sm521({m; 13 10 gohdpe® ommab 1 B0y cthyl acetateiwmwm@@ws@w fordb. After

col(\g/g%)ti 'EBorn tﬁ(n%r%[k?e, ‘\[}16 :rm;ftu%?_@/,aél ?%Bt,eg X?’lté gﬁ/ts ?quegl‘z_s ]§8]’ag‘é),g to

ad%\lﬂ) its ﬁH?cg 9( 19, antithen %b teddo eﬂtraczloﬁ klath BAA c. 4FeeoiBined
18 (s, 1H) 2. 41

orgfmlc Lgmyrs weTg gzaehﬂd v31|q) satL]_rgl‘@d beigg ’agci-[ﬁgOl\,&@dnpn éoncqmtglted
un(dMFI]e)dUCe% p%’égﬁl%% %1\%]0.79 g (89%) of N4-(3-ethynylphenyl)quinazoline-4,6-
diamine as a yellow solid.

To a solution of N4-(3-cthynylphenyl)quinazoline-4,6-diamine (100 mg,
0.38 mmol) in DMF (2 mL) containing pyridine (37 pL, 0.46 mmol) was added
phenyl chloroformate (49 pL, 0.38 mmol) dropwise at room temperature. After
10min, (methylamino)acetaldehyde dimethylacetal (45.2 mg, 0.38 mmol) was added
and the reaction mixture was heated to 100°C for 1 h. After cooled to room
temperature, the reaction mixture was diluted with ethyl acetate and washed with
water. The combined organic layers were concentrated and purified with a silica

column to give Compound 126 as a yellow solid in 83% yield.
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1H NVR (DMSO d6, 400 MHz):8.53 (s, 1H), 8.34-8.31 (m

3H), 7.83 (dd, J= 2.0Hz, J= 1.6Hz, 1H), 7.60 (d, J =
W@2@bt00283+) , 7.47 (s, 1H) 7.7.45 (s, 1H) 7. 31 ¥CT/US2089/049182

7.6Hz, 2H), 7.21 (t, = 7.2Hz, 1H), 5.61-5.58 (m 1H),

(i oH N @%%@w%s 842(10&?} NS S

8 bz -
8. ‘3’%5073,?3 .ég% 0111|11z9 b Dl\lé 4 7'\4%’\@? @)ZHM?I)(%QS 1H),

7.819879 @, 2+)1,6Hz, GQHZS b7 527708 (@ 21D, L8277 oids,) .

DATSA LS 1 BT N T

5 225224(m 1H), 1.56 (d, J= 7.2Hz, 3H); M (ml e)
453 (MF mpound 83: 201H NMVR (DVBO-d6, 400 M-z
Exgumple §27: Sm;hems ol g-($-43-cthpipylpBerpdariigo)qupyezotin geyl)sH-
"ﬁ%ﬂolé@@% 15 (m 6H), 3.96 (s,3H), 3.72-3.57 (m
29 (m 2H),2.82- 2.78 (m 2H), 2.23 (s,
6H) , Cadmpaingl, 124 W)gs phdpated i@ )a: maihér §iMilhy to thatngeectitddd4 :
251H NMR (DVBO-d6, 400 MHz): 9.54 (s, 1H), 8.61 (s,
Exgmple 2014 (s, 1H), 7.69 (s, 2H), 7.48 (d, J= 8.0Hz,
2 6
10 2E)|), HSN%ié{gcﬁ?O%mﬂfO%fggﬁ %38 §9§§ §®24~38 ﬁ(dg goz(zgﬁzg9 2Hz,
1H)7.98H8,, 11D, D.88-27.84.(d, th= 8BHZ, 1][{)2482 71&1 (dyy/ =3HHz, BT 1

7. %3772362% Jwﬁmzaiﬁmﬂ%?@g] %Wzg%ﬁ Pho-7.08 (d, /= 321z,

118}, BYOYb pReQYI 280 pe) B4, na2qk] 1)/ MWL) ). ey oy ga
}ﬂ Conpound ?8’5) The syn)t hethg ro)ute @n(a) )Corrpog{rq[d }895 IS
shovvn bel ow:. To a solution of

b 32.9
RS e IR R LD S R R T U el
mé&thodZ ofiYD)-) H-ih@zb EAGH) e TSP endes) r ef | uxed for 5
h. The reaction m xture was cool ed to roomtenperature

and Bieynthgte sgauseito Gorapemdcdi2Siis shoavnepdowi | t er ed out ,
washed with_several portions of cooled eth and
then drieg cuo to give 5.609g (89% L

7- ni gg0quipazol i n- 4@/2& a_lell WoS ure of
7-nit r@ﬂazol in-4 3.4 i ;] h| onyl|

chl ori dé (Nzom_) and DWF (O 5m_) vvas re IUxed for 48
h. After the mxture was cool ed, 10 excess thionyl

chl ori de was renoved by evapokation_and the residue
was azeOtroped* vle‘t/hYtoI uere to aff ofd 2. 61g (70% of
4-chl oro-7-ni troqui hazoline as a yeITovvl sh solid.

A m xture of 4-chloro-7-nitroquinazoline (2.0 g, 9.54
nmol ), i sopropan (30 nm), and 3-ethynyl benzenam ne
(1.2 g, 10,00 S refluxed for 5 h. The 15

react gn ﬁé was ‘coal ed tO rg/TﬂQt\en'peLaLure and
refrl abe he solid was filteréd, washed with cold
i sopr opanol several times, and dried in vacuo to gi ve
2. 69 (94% of

N-(3-et hy)\%/l phenyl)- q- ni tr oqui nazol i n-4- ams a

yel | ow sl d.y A er ure of __ _ 0/\,N
N ( 3- ety hyp -7- nltrqu| nazol |?1r1 Nne (2 0g,
6. 89mmol ), S8n @% 0g, 26.37mmmol), acet ate

Ct 1kt FORI Wi—?ﬂ-ﬁhygxlgbg@y@zq??%%‘%t e-f %diaiﬁﬁérﬁl@to g

20 0.39ARhIIEE DMIADILL ) @edisin ey edne sITeel W 4dmbidl Neas 2Qedl)

tw ce, dried over Na2SO4, and concentrated in vacuo to
ph@flyld}hdprgfogmgte((g%% B8 rnrnol) dropwise at room ternperature for 1 h. The

rem %%mx%urll%{ w(yig HIA‘&Q%{ \x)it%%tlpyéfégétét %n(/i1 WashegiI Wit RtefEnPorine. The

OW SO
N4 (3- et hynyl phenyl ) qui nazojd ne- 4, 7-di am ne (48 ny,
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0.18 mmol ), phenyl carbonochl oridate (25.2 4),

pyridine (32 4), and DMF (2 nL) was stirred at room
waeenpeesture for 1.5 h. N, N, N-trinethyl et hanec/ps2009/049182

2-diamne (20 ng, 0.19 mmol) was added. The m xture

s stirred at 80C for 3 h. Then t sul ting

A4 B Rt LB FEs C?I}ﬁeatr%a@aglgﬁaﬁwf 4487 ed with
etﬁ}ﬂ}l’ﬂheﬁ(}lﬁhﬁkﬁq&ﬁ@zoﬁh% ﬁlc&ﬂbﬁﬁﬁte ameyeﬂsm%ﬂ@ﬁl @s“/g w& and

yers were washed with brine tw ce, dried
uS@dmthMQS@lep ‘aﬁbbut@nnﬁmuoat ed in vacuo to afford 55ny

R S e PR i
Wﬁs aﬁﬁe@ K§@O§ R 76Jmg, L0® Siiol) ddd)2- bl%nﬁ)Zl (lsdlmétlﬁbxy&hall% (236 mg,

1H), 00-7.98 (dd, J= 0.8Hz, 1H), 7.92-7.91
1. @Qjmny&) 1T13|_antqyp|)was stired gt 805C (f@{r 3 h Aétegpgolech_qq)room

te%np&%tuz gfg %gctlmza@%_ ?fgtggd(z%&g @Bl]a%&%&néswa%%@ith
wieBhdbri. (T o2ddnic [Ry@8ydsxonGiratcfBo éfﬁe@ﬂ dmhcs;ymm
15 Exanpl es 86-90: Synthesis of Conp
m@éﬁé@e?&wd)aet@ea@@% @é’eB?\éﬁélrléglelﬁldr?&H h‘é?d 1@. ﬂm“ n%ﬁt steB
ed in Exanple 85. 20 Conpound 86:
W&Mﬁ%ﬁﬁ%% d6| 400 nl\/E|z) 6 9.85 (gplllil), 8. 56- 8. 54
(d, "Doma SolRtiorléd) phe8yl5R(I-sthydHiphenglabBnd )gpinktd)lin-G-yB8rbAnhe:

d, = 8. 8Hz,. .84 , 7.69-7.6 d, J =
4D 3gnpensn e (Lgtd ot yaddd apdimgnd o860 715 (o
m%ﬁio;?ye@ﬂzl)etlﬂahlﬁmnfé é@@ 08, 021@%00)2 19 nﬂ&turé)’{il)is st?nr&gert 20%for
0.5 H)and Msn(pﬁoél)eneamiﬂ)ng: a(cM+(12)3 5 @prip bimmncgywas]_apqldNWRAfter stirred

SRy st M Ehbcistyhd gtk i bl dblng ditga
witlirp thyBaRBitBarfdPwistled Jath v fikizand brthe. hd Grgﬁnﬁaaﬁdﬂ wad =

7.6Hz, 1H), 7.85-7.83 (dd, J= 1.6Hz, 8.8Hz, 1H),
copcggra‘yed%ld@mﬁgdmgth@p@a cg;hemn tp e 60111301{131 f2j§:as7ye@q;qy solid in
82%:}%1(? 88-5.79 (m 1H). 5.21-5.16 (m 2H). 4.20 (s,

4.03-4.02 (d, J= 5.2Hz, 2H), 3.15 (s, 3H): M
(nf eH I(\jIBﬁS(@D(G)IB,lé)OO hgﬁa%rmogm@ B9), 8.24-8. 822 (dd, /=2 8k, NORz,
10. 1

PR B b ity e b g
74(51)7 367(t9] @?()H ﬁi) 772995 2(7S(d }H)g 8sz 51?117'% 5&7((%(&7 J2Hz

lfq)rrﬁ 79+§ 78 '(d 21% 32213 (H) 3199}3 9@ (12045 28z(2H), 3:68% aazt,, J=

s Pk 383 0 T o Loal 48! s8R ( oo e
400 MHz): 6 9.91 (s, 1H), 8.59-8.57 (d, J= 9.2Hz, 1H),

8.53 (s, 1 8.14 (s, 1H), 8.02-8.01 (d, J= 2.0Hz,
Expn)ples71299L5 §8ntb@181s gECampeynds 1B§-15¢. 85-7. 82 (dd, J=

2 355%&%1“?%“2% g e gagin mpiieriftor S degiivodp

Eddiple 3264-3.52 (m 4H); MS (me): 374.4 (M)

Compound 129:

'H NMR (DMSO0-d6, 400 MHz): 10.06 (s, 1H), 8.71 (s, 1H), 8.7-0 (s, 1H),
8.51~8.48 (dd, J = 1.6Hz, 8.4Hz, 1H), 8.09 (s, 1H), 7.99~7.97 (d, J = 8.0Hz, 1H),
7.89-7.8 7 (d, J=8.8Hz, 1H), 7.45~7.41 (t, J= 8.0Hz, 1H), 7.34~7.33 (d, /= 3.2Hz,
1H), 7.26~7.24 (d, J = 7.2Hz, 1H), 6.93~6.92 (d, J = 3.2Hz, 1H), 4.23 (s, 1H),
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15 Compound 90: 1H NVR (DMSO-d6, 400
MHz): 6 9.73 (s, 1H), 8.79 (s, 1H), 8.54 (s, 1H),
W(Szalﬁm&sm (d, J= 9.6Hz, 1H), 8.11 (s, 1H), 7. %T/US7,009/049182

, 7.95-7.93 (d, J= 8Hz 1H), 207.80-7.77 (t,

iy T i Bl o s e

2482 3dm, 43101@151 /el sy e): 376.4 (Mrl).
Exanpl e 91) Syn hgéls opﬁﬂ_fd
N-(4- (3 et hynyl phenyl am no) qui nazol i n-6-y1) -2-(4- 25
nmet h erazin-1-yl)acetam de (Conpound 91) The
C% Pﬁ%&hzﬁ route to Conpound 91 is shown bel ow.
To a FBRMH (ORIST-d&, 4r(notMHa)1t1br0ar(s I1<H)I 869 I(§ 168, 963 g, 1H),
6.13 nmmol) in di oxane

25 nmL
8.4 rieAthigds o ethu 8. i mttingh ot H. 131953.59, (077 36.0rol D)
7309 RREY SO St £ a¥epaPly LA IR A0% ou

en ¢ 0 roomtenp ture and efTi geratéed
11Dy, ec%pv 12&(@ Mag. 2Hzl IIGI} 6(9696195 (washedzﬂm, 1H), 01023d(seIHi)3r
sever al acuo to giyv

3 G708 6t T Byire. 200 2 a0t i by 22 (/3 MS ()
dg%@mt hyl f ormam di ne as a yell ow solid.
E (2-cyano-4-nitrophenyl)-N, N-di met hyl f or mam di ne
(1.00 g, 4.58 mml) and 3-am nophenyl acetyl ene (0. 64

) was dissolved in HOAc (15 10ni). After
C‘E‘PP‘?‘F]éngTmlOOC for 3 h, the resulting mxture was
cool 'griNiR (191015C- @6“%0%H%)997W'(§ HJI)eg'6P'(§ @Hé %85 (s, 1H),

filtered out, washed with ether, dri'ed in vacuo to
8.498eA31(dd3/ g 2(4}3%8 &z, 1H), 8.07 (s, lH) 797~7 95 (d, J=8.0Hz, 1H),

7 DR Suny BheRd) fe B Ay R9ML BRFR! L AT @ 25 0m

1H\} v36et hynyl phenyk) 116y, F}’I(ISW@UI(ﬂa}ZﬁBIZJHAiHmm 3(3111@)0 g,
45 15 m’mlé and SnC12. 2H20 gs 10
4. Mﬁ‘ylo @eelthi 8993596y, Ak 3r58r &)iébl-ffo& 417_12 Hzﬂa)nél9ﬂhb86 (m,

0 t pH was adj usted to
2@?8%%/%?1( ?ﬁ?é g&nﬁ/ﬁ%&%ﬁﬁgzus NaHCO3. The mi xture
was subjected to extraction with EtOAc. The combi ned
or gani c Iayers were washed with saturated brine and
Cappriidd3di i ed. The sol vent was renoved under reduced
pr eswlm ﬁmgﬂs‘(ﬁd@ 4?)89«11{%)9%74% 1'¥l§) 837 (s, 1H), 8.63 (s, 1H
20et hynyl phenyl ) qui nazol 1 ne- I am ne a aye
8.4D18.4B (dd, J = 2.4Ke, 8. 881, UH)), dhObtfs lH) 7.97~7.95 (d, J = 8.0Hz, lH)

7. @@4 é’%%r(ﬁ'o}w %yé@"@w'g&;g i@,rjt ag]qfilflﬂ ) 3108 56199 Yoy,

lfﬁ‘} Pﬂz@w 2004, premyi g:o@ Zl)a‘(d,[ﬂ:a 2@127©H5ma013) swaq)
i d

ded chl oroace [i :
3. %o?\ﬁ?c @npdt)ad Qﬁegl 24\{rt1e2H)1© oara 99 imn%HM %ﬂ (@eﬂé)z |1r9é ~1.80
was added and the reaction 25
(H{ %Qﬁu gL(\"/%%) 2??% )at 80C for 5 h. The reaction

m xture was concentrated and the residue was purified
by PTLC to give Conpound 91 as a yellow solid in 94%
C(gmmlald 133: 1H NVR (CD30D, 400 MHz): 6 8.65 (s,

o1y N (st o) 30 18k T My 808 .-

2. 8HOMZSHA HH), 9.062s, ( Bl), 299~7. Bt @4.] €S 4HHPH)27 35-24 B, [ bs,

s 05181 73T RAGHLIGE CbTpolihud 24 135 -3 o

) i - ;| t \
2}3%; gégl 8 g’g"(lﬁnﬁ’ﬁggafsﬁq 24%@2@9@@5’ 0991302;)19«4—C 7t 2@12@16 MS (m/e):

3884 (MVR).( CD30D, 400 |sz) 8. 59 (d J= 2.0Hz, 1H), 8.37
(s, 1H), 7.93 (dd, J= 2.4Hz, J= 2.4Hz, 1H), 7.72 (d,
J= 8.8Hz, 1H), 7.47 (t, J= f 8Hz, 1H), 7.28-7.25 5(m
1H), 7.11 (q, 1H), 5.87-5.84 (m 1H), 3.38 (s, 2H),
3.04 (m 4H), 2.86 (m 4H),
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2.66 (s, 3H), 1.71 (d, J= 7.2Hz, 3H), M5 (mfe): 423
(Mr1) . Conpound 93: 1H NVR (DVBO-d6, 400 MHz): 6 9.99
W@ 2010062845 9. 88 (s, 1H), 8.66 (s, 1H), 10 8. 57PCEHUSLbB)/049182
8.06 (d, J= 9.2Hz, 1H), 8.03 (s, 1H), 7.89 (d, J=
8.0Hz, 1H), 7.78 (d, J = 8.8Hz, 1H), 7.41 (t, J=
8.0Hz, 1H), 7.23 (d, J= 7.2Hz, 1H), 4.23(s, 1H), 3.20
c&rﬁ oR1343. 17 (d, J= 4.4Hz, 1H), 2.60 (m 8H), 2.6 (m
. 2.35 (t, J= 6.8Hz, 3H): MB (me): 415 (Ml). 15
ConﬂtiSr(dz/@44665(M+l) 1H NVR (DVBO-d6, 400 MHz):
6 9.97 (s, 1H), 9.88 (s, 1H), 8.66 (d, J= 1.6Hz, 1H),
8.57 (s, 1H), 8.06 (d, J= 9.2Hz, 1H), 8.03 (s, 1H),
7.89 (d, J= 8.0Hz, 1H), 7.78 (d, J= 9.2Hz, 1H), 7.41
(t, J= 8.0Hz, 1H), 7.23 (d, J= 8.0Hz, 1H), 4.23(s,
201H), 3.19 (d, 2H), 2.6 (m 8H), 0.99 (d, J= 6.8Hz,

429  (Mr1). Conpound 95:
C‘?@%Wga EI\/EOd6 200 I\/H)z) 6 0,96 (s 1H, 8.79 (s,
1H) IPBNE/ﬁ{ (GD3QH) 40(8M—&)(8179@¢1H)$—Ez(slﬂ)l) 885508.339d, J =
8 300 U, 43 1901, ol ¥ Gy T oBig by zsh aks (o gy & Olizo.
B 3804 S 2398, (s JEH33 08 , JMB
7407300, 2307004 S oF s e LI, AR R A P T
6. M-IIZ)ZH)62 979@154 ét T EHARE 2FB. 7,27 (<LEBL): WSET/OSIONHMM+D).
308,11 (d, J= 6 4kz, 1H), 8.05 (s, 1H), 7.90 (d, J=
8 OHz, iH), 7.79 (d. J= 9.2Hz, 1H). 7.39 (t, J= 7.6Hz,
Ounalgg (d, J= 7.6Hz, 1H), 4.21 (s, 1H), 3.39 (s,
4 (m 4H), 2.79 (s, 6H): MB (mie): 389 (M1).
Corrp(ﬁhNMIQ?DMIS@ (o480 MU 2B 19.40 s 10H), S8 uiid, HE2 (s, 1H),

e e R L i R Ty

8. §H921H)S7 Iz_%élbb 85 ?d 99= 9. gHzJFH)S 70827 51k, .]:73 %Hz IJL—I) 37=42~7 39 (t,
J 1|8|)0Hz; izlﬂ) (7524~J7H)8 (ng 2k, .90 (s3 iHA,?z@.z(d 4H)3 2Iéz é@l)(é 35~4 32

(t, Zé%ﬁ()ﬁ_ 1?5‘5’%024%?%@0%8593% t, = ol ony*Ms %&gﬁ? N+1).

(DVSO-d6, 400 MHz): 6 9.98 (s, 1H), 9.85 (s, 1H), 8.62

(d, J= 2,0Hz, 1H), 8.57 (s, 1H), 8.10 (dd, J= 8.8,
Compgundyldy: 8' 03 (s, 1H), 7.88 (dd, J= 8.4, 1.2Hz 1H),

(7 781HNM1@F4C21936UZ40(H@HZ)78 éé~5%3 (114‘4%) ?'2%8 élr')(dd .]—2230Hz

9.7z, 11D, 1910179 (rﬁH}H) 7. sms{n( 4H)IHIF~TBPQ, [ £ 8. th 1131) 27|—&],~7 29

(dple e it s T7 G 255 AR g o fg- ¢ 8o Ly~ 53 gy 5.02
(s IgBds 1D M’BZ@W“M?M?_ 301, 6 10 Y 8se ts,
1H) 805(dd J= 8.8, 2.0Hz 1H), 8.03 (s, 1H), 7.89

cddSsund38: 4
'H NMR (DMSO-d6, 400 MHz): 9.96 (s, 1H), 8.66 (s, 1H), 8.63 (s, 1H),

8.45~8.43 (d, J = 8.4Hz, 1H), 8.05 (s, 1H), 7.95~7.87 (m, 2H), 7.45~6.99 (m, SH),
6.99 (s, 1H), 6.61 (d, J=3.2Hz, 1H), 4.88 (s, 2H), 4.24(s, 1H); MS (m/e):
436.5(M+1).

Compound 139:
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1.2Hz 1H), 7.78 (d, J= 9.2Hz, 1H), 7.41 (t, J= 8.0Hz,

1H), 7.23 (d, J= 8.0Hz, 1H), 4.23 (s, 1H), 3.20 (s,
WQRr)1p/0@2886 (m 8H), 2.37 (m 4H), 2.14 (s, 6|—|)];’C"NBS2009/049182

(n1e): 458 (M+l). 25 Conpound 102: Ms (me): 475

(ML), CATRSURS, 2030 g“%wioioé’“ﬁ%ﬂg%f?@ﬁﬁﬁw e T3

8. 4@8 M‘bd /8- Ok ddh), s}m i agb)& S, 915)'@(1 78164 qH)lﬂgg 7.86
(d7,];¢1) 7(Hz IBB 134@:&40 (m; 80Hz3 1Ha, 72&(57116}@ isa:m)zs (d JZ%

748, 310 oa Qb3 2R 11 %"1%%@%% BoiBs desry.

36840 2H); M5 (m e): 441 (M+l). Conmpound 104:

1H NVR (DVBO d6, 400 MHz): 6 9.99 (s, 1H), 9.86 (s,
1H), 8.65 (d, J = 1.2Hz, 1H), 8.57 (s, 1H), 8.06 (dd,
J= 8.8 2.0Hz 1H), 8.03 (s, 1H), 7.89 (dd, J= 8.4,
51.2Hz 1H), 7.79 (d, J= 9.2Hz, 1H), 7.41 (t, J= 8.0Hz,
Catourd 120: (4, 9= 7 6z, 1), 4,23 {3, 14, 338 (5,

2H) .,

ﬂﬂ]&M&@%MM%H@ S0 s T3 S48 o dh 22%;2 F1"H>

sty sl 6 () G105

7. Coffaudd/ 16 AHZ] Sl ™NMR7(IOMBU- 8. OH¢ODIH/}-|ﬂ)31~6 29. (6,4] %s’;’ 6Hz,

oy iz Thy! 86 ity LS i, 2583, By, 238 B Blom.

1911)1 767(n§76H)tMS](n’z7’g)83%'|4%Mll'9 7.20 (d, j = 7.6Hz, 1H),

295(d | = 11.2rz, 2H),
239(m 5H) 217(t j —88Hz oH), 1.62 (m 4H),
0.83 (t. j = 7.6Hz, 6H): M5 (me): 485.3
C?IRROL‘BHMZ‘% Corpound 108: 1H NVR

( DVB& &R 619101@@&16 4@@@«11319) 62 @AHH), 9. 68@5 8—'4'&*8 & R, J =
ity Aors A o8 Skl e s
2 4Hp19:2Hz, i), 870 &. (IH) ]95:799 J=D-Hz 71H£)17 %7833 d,J=

9. %H%ﬁ)s%%rﬂ 4o §t3éé‘% oMz, ’56 "555? 7 ég%nz ﬁ{)2200§%§ %@D‘t 23 (s,

1EDHM,1060s51HY, S, 042CB'!)2H)11$8 (bs SHIH).03 (bs7 3H;INIS 4ire): 499. 4(M+1)
(me): 455.2 (M+l). Conpound 109:
NVR (DVBO- d6, 400MHz): 6 9.96 (s, 1H), 9.84 (s, 1H)

C&n@&l?smzlw 8.57 (s, 1H), 8.09 (d, J = 8.8Hz, 1H),
7.88 (d, J = 8.0Hz, 1H), 7.79 (t, J =
308. SEHZIMRLE@D3OD44OQMH2) %88 (OB, &L64 (s, THRS {1ds, TH)s

25 g oSy g T g ek -

2. LD6Hy, -
S IO 02 et S i, 071

J 2 PyRHag 1HL, 715, (sLHY), 789458, 01, /114 0Hg, o0, @.91%@993 (d.7 8B 8Hz,
T e A AP R TR M 1]

342(t j = 6.0Hz, 2H) 3.22 (s, 3H), 5317(8 2H) ,
2.49 (m10H),; M (n1e) 445. 2 (M+l).
Compound 143:

'H NMR (DMSO0-d6, 400 MHz): 9.93 (s, 1H), 8.64 (s, 1H), 8.63 (s, 1H),
8.44~8.42 (dd, J = 2.0Hz, 8.8Hz, 1H), 8.05 (s, 1H), 7.95~7.93 (d, J = 8.4Hz, 1H),
7.90~7.88 (d, J = 8.8Hz, 1H), 7.45~7.43 (t, /= 8.0Hz, 1H), 7.27~7.25 (m, 2H),
6.86~6.85 (d, J = 3.2Hz, 1H), 6.00~5.93 (m, 1H), 5.24~5.16 (m, 2H), 4.29~4.27 (d, J

= 5.2Hz, 2H), 4.24 (s, 1H); MS (m/e): 368.4 (M+1).
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Compound 111: 1FI NMR (DVBO d6, 400MHz): 6 9.95 (s,
1H), 9.84 (s, 1H), 8.64 (s, 1H), 8.57 (s, 1H), 8.08
W@ 2010§002848. 8Hz, 1H), 8.03 (s, 1H), 7.89 (d, j BCBUS1p9/049182

1H), 7.78 (d, j = 109.2Hz, 1H), 7.40 (t, j = 8. 4Hz,
1H) 7.23 (d, ] = 7.6Hz, 1H), 4.21 (s, 1H), 3.18 (s,
2.95 (d, ] = 10.8Hz, 2H), 2.40 (s, 3H), 2.30 (m

&E%oun%llla (m 7H), 1.76 (m 2H), 1.56 (m 2H); M
. 484.0 (M+1). Conpound 112: | TINVR (CD30D, 400

I\/Hz) HHM%@WO d6)4008182): 089 ($.H)HD, 8.694bg, 2H) 187 (bs, 1H),

3 7
865 G TE0 T 7 By gy 4 iy 1935 7685093 Gt 4ty 1y 425
(s(IBI) 3+d)1 (b2 268; 226 Fos( PH), BAIA)-2.9D. (Il 211) 000K chs, IFF), 6.93H2 .88 (m,
3 Ms (me): 443.5 (Mrl). Conpound 113: 201FI NMVR
4H /endo3mi+168. 65 (s, 1H), 8.52 (s, 1H),
7.95-7.89 (m 2H), 7.81-7.77 (m 2H), 7.40-7.36 (t, J
= 8.0Hz, 1H), 7.29-7.27 (d, J= 8.0Hz, 1H), 3.50 (s,
Cdrhpound.123: (m 8H), 1.38-1.36 (d, J= 6.8Hz, 3H),
1.12-1. 01 J= 6, 4Hz. 6H: M5 (me);: 5 (Ml
120 (o35, Sod i @501 (VB Bt Mo
2?@2)1@083& 68&'& J—lp6lq ﬁgﬁ'”fhg Qg@?s (1333 17Lb3~788 %1 2H),

73662, LH) = 81)}]&8 naag 7 2]7:(58118)-|ﬂ 25Hy 247430~ @tzﬂzJ i:H) 6 97~6. 96

7.6 7 o J= 7 , .22 (s ,

o7 et 455 o 2 @5 2 3R T T 1rngs e
3({6M+2M+1)30 Con'pound 115: 1FI NVR (DVBO d6, 400 MHz): 6

5 07 (s,1H), 9.84 (s,1H), 8.78 (s, 1H), 8.56 (s, 1H),
816(d J = 9.2Hz, 1H), 8.07 (s,1H), 7.93 (d, J=

e At A, 7.78 (d, J= 9.2Hz, 1H), 7.41 (t, J=

%mﬂ% ' 7.22 (d. J= 8.0Hz, 1H), 4.23 (s, 1H),

2. 611(HSN&hQ Ecm%( 800 Mﬂlz) d4.891s, (H), 8163 @Olﬁmaﬂ)s

0.98-0. 96 ound 116
8 S AL ¢ DNBBEE S H)A0B3 5067 65705 (R o) 183 vy -
7.?@2,%)?7%5%7_52 d?@{lg.o%ﬂz") Eﬁ{é‘)ﬁiggq;% .st.‘égig 1) 6 B:-893 (d,

J 20.82Hz | H)4,.257(s41HY, B,6633.63 (6 bz A8z, m)zz 4@@2 39%m, 6H),

1.3090Fa bt 0 5850 83 loks- 7 A6 SHsTavs ity 405 sl )
443 (Mr1). 10 Conpound 117: 1FI NVR

(DVMBO-d6, 400 MHz): 6 9.86 (s, 1H), 9.42 (s, 1H), 8.68
Crspdibdd, 148: 57 (s, 1H), 8.18(d, J = 7.2Hz, 1H), 8.05

1
L5 1 i B5iS0.96 f‘@P%‘Z&@ b B0, 893, Il p 0 )2 63
(s(m%lst%so (cfh 42 z(éﬂil'j: 21951% H@) 38% @, I1‘fH) 27FD9 (dljégé(@H%Bi) 7.88
(diﬂkm%{%?“@m % J'f"méo}?éﬂ) 76‘15360‘0”7(%8&{”) 179248(3 L5,
. S, i S . S, 5
7 GHbaES, O Gy =7 Leim T S O3 8637l 2L 655 3.6, 280
3.3198.:48 (m, 2H),1.14-1.08 (m, 3H); MS (m/e): 400 (M+1).

Compound 148:

'H NMR (CD;0D, 400 MHz): 9.88 (s, 1H), 8.62 (s, 1H), 8.60 (s, 1H), 8.03 (s,
1H), 7.93~7.91 (d, J = 8.0Hz, 1H), 7.89~7.87 (d, J =9.2Hz, 1H), 7.45~7.43 (t,J =
8.0Hz, 1H), 7.26~7.24 (d, J = 7.2Hz, 1H), 7.18~7.17 (d, J = 3.2Hz, 1H), 6.91~6.90 (d,
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207.19 (s, 1H), 4.20 (s, 1H), 4.07 (s, 3H, 3.34 (s,
2H), 2.61-2.58 (m 4H), 2.48-2.36 (m 4H), 1.05-1.02
W@ 2010062895 6Hz, 3H); MS (nfe): 445 5 (Mtl) . ConpOUEs009/049182
119: | TINWR (DNBC>d6 400 MHz): 610.04 (s, 1H), 9.82

74 st % BBy S50 3 7 97@%2 22300 3l
L S o 1 4
2}%}'& 51 21@ (1% %%1}*2)38 é?@Qn&&H& 2”')4 ¢ 3ﬁ7 1\Q[§(m§e?b45435 @M{S)
6H) I\/S (ne): 459 5 (I\/H) Conpound 120 301FI NI\/R
DVBO-d6o. 400 MHz): 10.00 (s, 1H), 9.83 (s, 1H), 9.04
{I&p%’ﬁ) 8.53 (s, 1H), 7.96 (s, 1H), 7.84 (d, J =
g 6H?N%/i‘l% (éﬁ;(&ﬁ 4(101\@13 8)%; 1HJ;8. 637(5313{)( 8,603(b‘|)1H2)7 20

B 445-8.40Hd, J > &s%m th>s$+94 (@(@é 1 §2~7384) (m, »2%0( Rftey7 4281 =
7486 e PRRE AR T g Y7 195717 5 SRR W60

J B25RIA $H),UDS (71197, 3(39~3 BB(sm, THES. {243 47+n8. 18522 30:+H).26 (m,
7.38 (t, J= 8.0Hz 1@), 7.32 (s, 51H), 7.20 &d J=
21, 8o e, SD 186 T Phin 2B olstid 3o, 2K Rab T ka3 frm, 110,
. 76 (t, J= 5.2Hz, 1H) ,
1%%%@@{{%%8@"/%%43?@(%52)(%1) Conpound 123: 101H
NVR (CDBOD 400 MHz): 68.93 (s, 1H), 8.48 (s, 1H), 7.93
(%m 77 (d, J= 8. 0Hz, 1H), 7.38 (t, J= 7.6Hz, 1H),
153—72Hz oH), 4.14 (s, 3H), 3.37(s,1H), 3.25

(2 SogﬁzNo f?@ﬁ%dmém 572(s4?-H)’- 838 ((snl%)Z ki)22~8 20 (dd J=
1.aHy, 91210 168, 7.8%4s, 1N 1.89-6)87 a5y (&\mz) 1H57. %fﬂp%ﬁj WE

082 ap. 73937 0 £y OBy B 2P 457 385702 @

J(:S SHA) 1HY. 68@4@81 (d(—JS 30z, 1H), 4. 76&8122(&1.]936 8@12012121) BH6 (s,
15y, @ﬁ?széﬁlf'_? JgézéinPmMS (zn/6)8490g%wm 4H) 1 22 (s,
3H), 1.02-0.97(m 6H); MS (me): 445 (M+1). 20
Conpound 125: 1H NVR (DMVBO-d6, 400 MHz):

C&hpomd 1653; 1H), 9.94 (s 1H) 8 95(s 1H), 8.57 (s, 1H),

.9
6. ar MDD A0y 56 T (o 21); 25525 (04 7.0z
1 N N 3¢y,
8. éﬁz 1@2) 7@8%51(1%)3*}‘% ,72§L§§179?ws§3@61 H)l?—l) $8§ n? gé)l :(c{n4.]73$'|))H 1H),
7. 430447139 (tEkamﬂHsz 1087 Byt 296di £=0f2Hz, 1H), 7.09~7.08 (d, J = 2.8Hz,

L bR 278 (o st ol afy - Bna b ractit 28] 2598 1)

2. QM@@ZJBA%I%@E 2520024049182 2H), 1.85~1.66 (11E@ SH)SMSJGnlz/@P
-nitroanthranilonitrile (1.00 g, nmol )
4@Lﬂkﬁﬂé (25 nL) was added dlnethylfornan1de dlnethy
acetal (0.88 g, 7.36 mmol). Th reaction m xture was
stirred at 100C for 2 h and then cooled to room
C&ﬁ datsar e and 5refr|gerated The preC|p|tate mas
tered out, washed wth et her severa

NMR (CD;OD, 400 MHZ) 861 (s 1H), 8.53 (s, 1H), §. 22~8 B (dd,J=
1.6Hz, 9.2Hz, 1H), 7.99 (s, 1H), 7.89~7.87 (d, J = 8.8Hz, 1H), 7.84~7.82 (d, J =
8.0Hz, 1H), 7.39~7.37 (t,J = 7.6Hz, 1H), 7.29~7.27 (d, J = 7.2Hz, 1H), 7.03~7.02 (d,
J=2.8Hz, 1H), 6.83~6.82 (d, J = 2.8Hz, 1H), 4.08~4.05 (t, J = 6.8Hz, 2H), 3.55 (s,
1H), 3.52~3.40 (m, 4H), 2.85~2.82 (t, J = 6.8Hz, 2H), 2.00~1.89 (m, 4H); MS (m/e):
453.4(M+1).
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and then dried in vacuo to give 1.30 g (97% of
N - (2-cyano-4-nitrophenyl)-N, Ndi net hyl f ormam di ne as a
W@ 201000288 i d. A m xture of PCT/US2009/049182
N - (2-cyano- 4-ni trophenyl)-N, N-di net hyl f or mam di ne
(1.00 g, 4.58 mml) and 3-am nophenyl acetyl ene (0. 64
g, 5.49 mol) in HOAc (15 nlL) was 10stirred at 100C
for 3 h and cooled to roomtenperature. The
precipitate was filtered, washed with ether, and was
dried in vacuo to give 1.23 g (93% of N-(3-
et hé/l%)éllﬁg‘enyl) -6-ni troqui nazolin-4-amne as a yell ow
(3- et hynyl phenyl) - 6- ni t roqui nazol i n-4-am ne
(1 G@iEMls(@ﬁgmmiOo JGLUCARS ALCITZ Zﬁb’.@ 173816 (a .1=13 o$izmmb)
in eth acetate éav\ere refluxed for . After

8. %@N&@o&ldéd-] ta- 4%79&&% at- M 6; 1hed W1 183re. J/va§ §Hze dHad
t dj ust
T P A BT B A R S 2 e
1}@) ganm o9acyeir—ss mzelmassm%\&m(h .samﬁfm eH) br90re.SINE .J—

concentrated under red ressure
5. @Hg,,e?}@ ?,é4és (lé‘@p/é 4%¢3.42 (t, /= 6.0Hz, 2H), 2. 94 (s 3H MS (m/e): 449 5

)(3 et hynyl phenyl ) qui nazol i ne-4, 6- diam ne as a
e]I-I ow solid. 20To a solution of
N4- ( 3- et hynyl phenyl ) qui nazol i ne- 4, 6-di am ne (100 ny,
0. 38 ) in DVF (2 nL) containing pyridine (371AL,
C%na%m:mr‘) was added phenyl chloroformate (491AL, O0.38

ol )y RAP YIS SOBL 4000, 58”589(5311‘4} Q. SGQ@tS%r(d 1ﬁmz'0Hz 1H),
(et hyl am no) acet al dehyde di net hyl acetal (4 ny,

8.23-382(htd!| J =Weaddety, dHd 1 9e(sr Bdbt7i &9r‘r7r817>(ﬂufe S\ﬁdrkz 1H),

7 REEH G 1 ind Dol ! Il B Eth ot G o /5 761t

118}, MR~2oe{@te- 2REz\WA ek 170 (Wat €8.6HENeHy,ay-~3ea (1, .]—
organi c | ayers were concentrated and gurl fied with

5.81r,i 288, 6B Ul D03 gt vt dmpoardlz 26).as9h(sy &) @vp4s(s 31@) MS

% vigh 1H NMR (CD30D, 400 MHz): 8.84
(”l(% ﬁ%m% gs 8.82 (d, J= 2.0Hz, 1H), 8.60-8.57 (dd,
J= 2.0Hz, 96Hz 1H), 7.98-7.96 (d, J= 9.2Hz, 1H),

7.95 (s, 7.81-7.79 (dd, J= 1.6Hz, 7.2Hz, 1H),
Ceﬁﬂsozmﬁléé (m 2H) 7.17-7.16 (d, J= 2.8Hz, 1H),

6. 82 3 N
3H) ; }ﬁN@ﬂRnf 342 3 (w?rl%%%s He‘i)élg(%eg]fz;d ﬁT%t%ﬁeZ;lg)

8. 23~812(( 4dc( o Biyiny. PHer TR, d AR 57 eda,fycjg 2Hz, 1H),
7T & S AT 1w R Pl T B R, %OHZ
1H)01|('J7NWB6 (&83939@,8%0%}\/'62?%68’2%5 AS2.82H) ; ng 3284533 8@2(

S G5 DIDrB 35 Tha2 (7] o 08 DHOE 53 6. T At ES0-1rg? (rrv 1hD 08881
(o 2974 Qﬁm }H))é“;f&’%ﬁﬁs btsars 388(H(Z;| Dy 2hz,

1H), 3.52 (s 1H; M5 (me): 327.9(M1l). 15Exanple
128: Synt hesi s of
Camponnd3 56t hyny| phenyl ani no) qui nazol i n - 6-y1) - 3-

The ChMMIECUdn e LARAOLT &L Eh7 e (kP aRouES, é‘?dg) -
2.0, Bf); 8.24~8.21 (dd, J = 2.0Hz, 9 2Hz, 1H), 8.01~7.99 (dd, J = 2.0Hz, 4.4Hz,
1H), 7.92~7.91 (dd, J = 2.4Hz, 9.2Hz, 1H), 7.86~7.84 (d, J = 8.0Hz, 1H), 7.43~7.39
(t,J = 8.0Hz, 1H), 7.32~7.30 (d, J = 8.0Hz, 1H), 4.05~4.02 (t, J = 5.6Hz, 1H),
3.98~3.96 (t,J = 5.6Hz, 1H), 3.94~3.92 (t, J = 5.6Hz, 1H), 3.78~3.75 (t, J = 5.6Hz,
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0 To a solution of

N4- ( 3- et hynyl phenyl ) qui nazol i ne- 4, 6-di am ne (100 ny,
WQ@010/0@843mol ) in DMF (2 nL) containing pyri di PET/US2009/049182

(371AL, 0.46 mmol) was added phenyl chloroformate (49

1 855 st Do 3. 98 (i riDoR R LRe Eonjil) 4¢Bra7a .

310 0.69288.88 dmM L) MR &Je)and PINERH. The Ny CO”bi ned
organi c | ayers were concentrated to give phenyl 4-(3-

et hynyl phenyl am no) qui nazol i n- 6- yI carbamate as a

el low.sqlid in % ndu he next step
ESOIRT Sypfheh ol Pp ity Mginf R -5, L06-
tRyn VR HRA¥MeN AhAdein (7100- 1pDi az%&z Ldnd f215D)
e At RODs (376 e 08 ol ) T HoubE 15
2- br'BifoSynthetigirenge ﬁbSZyelphmdelfﬂzsehqmn @089 mmol ). The
m xture was stirred at 80C for 3 h. After cooled to
roomtenperature, the reaction mxture was diluted

with ethylf acetate andvtwashed wi th water and brine.
The orOH ayer oncentr N0 giv .

2, 2- glirfret haxy- N-(() £hoxyet ephahand a
yellow oil in 91%yield and tsed in the next step
10w t hout purification. To a solution of phenyl
4- ( 3- et hynyl phenyl am no) qui n l'in- 6@2@%@an&t e (50
ng, 0.13 in DVF (2 rrtﬁ)d

22d|nehxy N- (2-— met hoxykt hyl ) et hanamne—~(22. 0 ny,
0. 13 rrﬁbeNThe m xture fingh Stirred _4t_80C for 0.5 h

and tWen”pyt ol uenesul f'¥nic %‘tm d (2875 1y} U.15 nmol)
was added. After stirred 15at 80C for addittonal 1 h,
the m xture was cooled to roomtenperature and diIuted
with ethyl acetat nd washed with water and. brine.
The organic | ayef goncentr at ed and purvvith
S|I|ca col ym gi ve Corrpound 128 as yel'lflow s idin
82%yNe/d Ja ( CD30D, 200 |sz) 08@::

8.24-8.22) (dd, JE 2.8Hz, 9 2Hz (s, 1H),
7.89-7.87 (d, J= 8.8Hz, \=8/1(d J= 2. 4Hz,
1H), 7.40-7.36 (t, J= 8. OHz, 7.29-7.27 (d, J=
8.8Hz, 1H), 7.09-7.08 (d, J— 3 2Hz 1H) 6. 79 6 78 (d,
J= 3, 2Hz, 1H), 3.92-3.90 J—52Hz 2 3.66

(t, Dea 50 Ipfipn 0f22H)1rmr@ ity enz_pH) acig (@00 gs3 %q_;)nmql,]gn ethanol

T B Mo R RIRTRAES 4201 1305, SHILRESIch ure

wiy reflaxeeiofor A handwosled tsiaon ‘&t’npbmtttrb ahd dzéﬁge‘ratbédThﬁ precipitate
W%Xﬁ?eelei@ig%as(lggn\xg us?Qg%é rttgtg)sl NI\/IRg( a\a/ggl}( gl?d tit%t %rled in
veRu@ fo gvégﬁ?%d('@“}(ﬁ o%?glli'goc&u%laﬂ?ﬁn 4]d'[|)as a Sy Q§ltd 1H),
7.99:7.97°(d, J='8.0Hz, 1H), 7.89-7.8°7 (d, J= 8.8Hz,
1H) , Amisuik ofl/ -(littroqdinaﬂ)liﬁl-&-pl BH g, 17 %ﬁtoBSth@qjtyl dh:lorlde

(2§ gtzlg)lf ?@BR/&F}_@ ; 121_[; ¥ap ge(fijui(gé for 48% After the rmxture Was cool%g to
room ternperature, exeess thionyl chloride was removed by evaporation and the
residue was azeotroped with toluene to afford 2.61g (70%) of product 4-chloro-7-
nitroquinazoline as a yellowish solid.

A mixture of 4-chloro-7-nitroquinazoline (2.0 g, 9.54 mmol), isopropanol
(30 mL), and 3-thynylbenzenamine (1.2 g, 10.00 mmol) was refluxed for 5 h. The

resulting mixture was cooled to room temperature and refrigerated. The precipitate
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3.77-3.74 (t, J= 6.4Hz, 2H), 3.61-3.55 (m 4H),
2.61-2.56 (t, J= 6.4Hz, 2H), 2.48-2.24 (m 4H: Ms (mf
W@2010462845( M-1) . Conpound 130: 51FI NVR ( DVBO- dBCT/GEm09/049182
MHz) : 1o 04 (s, 1H), 8.69 (s, 1H), 8. 63 (s, 1H),
wp g g @asq*eé Wi f@iﬁflzsoarﬂyanﬁ e ?I’di fipdin a0
glm 6 g7(94g)9 of ﬁ1(23(-$tl71yréffpl§n95|z7’-nﬂrb%uln320:ﬁéb 4?&1%316(&@ a y%How solid.

J = N-Hethynplpheny RBn{tsquiriyolig4 8616 8 £.16. SlenB)lB SnClz

(s 25738mBl wite) k3fBital g Ve (Bhate s Mgl T

sugﬁ%‘bsed é@ Z}%t*ﬂa(cglgn \xf]hlﬁ):eth Zﬁl_gcatégjl% ﬂsl_réﬂ)) Ig)e ?&gﬁ%gd gn;@’amc layers were

wahed w‘rthggm@ 420 ;mI=2y doiett ovq_n-]i)l aZS@5 mn@@omc@?ra‘(ed in yactio 'to afford

1'% g’%g%%)__og?\liﬁé ’eﬁ%r Ipﬁ )é%@l}l&tﬁﬁhtﬁﬁ lf':zjilarr}m 'gﬁa y%liﬁw so?hd

7. 08-A nfidtufof N &h h thaZodine s, 7-4 Adbbred. 10
(m 1H), télfgg- 3 336 (?mﬁﬂgkﬁds‘l)%%g 31n§5 7tfd}mn (8 »—%

0.2%mot), Phieny] @bgnechiprlate 125’7@14 rSny) zm)ndmssz mLa)and

D%()Z%y\%% %tg‘red%rgjoné e%aple? ure Ng/g égNF‘g? Wﬂfﬁfiﬁe(PN 1-(2,2-

dithethRx Pettdl)-INDAIN2 HirrretBy Ktia 8 28Haminkt3. 5800 0. (BmmbH) ,Th
17697)(26”3gl 1—mest Ok, nelH}, 7%9@ 87é() 3= 8. 8k,

MipHre Was 4’51:r67d a11180(’ ¢ forgkh gn@t-hgn pitpjuengsuffoniz. agiyl GEN me 0.20

mé{]oﬁme?sz’]a?%d. 1@31%%1%4\%(&1(35 %tnirég’ %)gg'zfg%%t@tgﬁl; ?nﬁ A e’z céocied to
roBm&Em@erZﬁlrcé m wé?sl'ﬂllutéii @ﬁh 2th99ac(efﬁte RIhD waﬂlea 9v1'(hS)vat8ﬂ'ﬂn,d brine.

1.95-1.80 (m. 4H); me): 425. yound 133:
Tlﬁqonme(dmla @yer@wrmqwn@at% al@%Purszm)d Wl@h g5cg columpyo

gi? é@*ﬂ?‘%ﬁi (8o eyl 73, 21, 290, (8 18,
H7NMR K:D@DMO()Z‘:ZHZ) g& DB(s( ), BH)S~841724, [ s 3.6H4) ;lH)
8 ié 053 09 18k 56758 G20y ss nk Dl s a1

- . 3 1
7.8) n7p %Bgﬁdﬁﬁ Méoﬁ 1HEMPeYNG (4 ?FI7N|\@12(> rﬂé@; 13457612%'\/& gz 81z,

119), $83(6.82 (H)/,= B.8B2, [H), 389)-3.88.(65-80. SEZ,(ZH) J. 56 (8 18be,

23 gt iz 2y Tyt %Oﬁﬁ%/eiéﬁ ot
6.91-6.90 (d, J= 3.2Hz, 423(s 1H) , 374371

(t, J= 6.4Hz, 2H),257254 = 6.4Hz, 2H), 2.27
Extamples-h58- N - Brmthesis o3Gomaguuds 5$¢6$rpound 136: 111 NMR

g 5@%@5@1{(’1995 M3 wekOprdgark@in & hdhnnd sBifildSo trhbYescfib&Pin

Example 157.

Compound 158:

'H NMR (CD;O0D, 400 MHz): 8.59 (s, 1H), 8.52~8.49 (d, J = 8.8Hz, 1H),
8.11~8.08 (d, J=2.4Hz, 1H), 8.09~8.08 (d, J=2.4Hz, 1H), 7.98 (s, 1H), 7.83~7.81
(d, J=8.0Hz, 1H), 7.43~7.39 (t, J="7.6Hz, 1H), 7.32~7.30 (d, J = 7.6Hz, 1H),
7.18~7.17 (d, J = 2.8Hz, 1H), 6.85~6.84 (d, J=3.2Hz, 1H), 3.81~3.77 (t, J = 6.8Hz,
2H), 3.56 (s, 1H), 2.74~2.67 (m, 6H), 2.02~1.95 (m, 2H), 1.14~1.10 (t, J= 7.2Hz,
6H); MS (m/e): 441.5 (M+1).
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158.06 (s, 1H), 8.57-8.54 (dd, J= 2.4Hz, 8.8Hz, 1H),
8.17 (s, 1H), 8.07-8.05 (d, J= 8.8Hz, 1H), 7.87-7.85
W@ 2010002849, 2Hz, 1H), 7.58-7.57 (d, J = 3.6Hz, HBEH/PS2009/049182
7.42-7.39 (t, J= 8.0Hz, 1H), 7.24-7.18 (m 2H), 6.90
(s, 1H), 6.61 (d, J= 3.2Hz, 1H), 4.35-4.32 (t, J=
6.0Hz, 2H), 4.24 (s, 1H), 4.02-3.99 (t, J= 6.0Hz, 2H);
(L\(E?((dyde])” 422.5(M+1). 20 Conpound 137:
NVR (CD30D, 400 MHz): 8.66-8.53 (m 4H), 8.27-8.24
(dd, H]NM&(MI%@D 40O MA]z) 1#p8 (57 180 &§4& B 4nfdd4Hyr,1.6H5E6.0Hz,

1@)"%&%“@%&&‘53 F1%. . s G 3 pf 7B R g o=

=7 3221128 tlb*)%S SHHAH)S7. 312H} 29 &, 38 1.3Hz, 1), 7I\1’5~? m @a J =
9.5 25 Conpound 13
2. %Itbn/sé)dé 844083 Mﬂz’r 3. @H%lfé)s, 3.9014 .85 gme 6HY. 3, 67t13|)64 (81 308

X 4 5 N ( "
383 6o D g Pt I 002 By Trngako-Esggmt fv. 2238
(n.161), 1. 612~2]26-(rﬁ 12Hz 1.98+) 91 4mBBHY,9,7521H69 (¢, 280,51, 18L4) 3HNBAS
(i @ 30436. 5( M+1) . Conpound 139: | TI NVR
(/OB a6MTAd0 Mz): 10.04 (s, 1H), 8.68 (s, 1H), 8.62
(s, 1H), 8.46-8.44 (d, J= 9.2Hz, 1H), 8.07 (s, 1H),
7.97-7.95 (d, J= 7.6Hz, 1H), 788786(d J= 9. 2Hz,
Cdrhfpound. 160: 7. 40 (t, J= 8.0Hz, 7.28 (s, 1H),

TSR (i i AL (i e Ak,
11-2)3%348 WQ%& J—CQ@PBUH@) %41? Shﬁl(wl\ﬁcé@%om , 108&’;%1)1)8 -

7.84d, 81]('@1 Z—Cﬁ—QHZ QHQI-E 43949 (t8/ 08 4Hy, 1732~ 700 (1. 85 Yz,

2 6+
AT Es ¢ 1 E U BN 51 Psd Bt o 3 0
7msz 2:Hj)3 66(§aﬂ)sz 734933 ¢ S, 578 (rBHIH.00-3.56(nf, 2H); MS
12 (m 2H), 1.92-1.76 (m 6H); M5 (me):
(WE{%%%MM)H) 15 Compound 141: | TINWVR (DVBO d6, 400
MHz): 9.92 (s, 1H), 8.63 (s, 2H), 8.42-8.39 (dd, J=
2.4Hz, 9.2Hz, 1H), 8.01 (s, 1H), 7.95-7.93 (d, J=
COmpdimd 161) , 7.88-7.86 (d, J= 9.2Hz, 1H), 7.44-7.40 (t,

A i e ST
8. ilik"’os( 03,2 CEF)%H)' 983;/55 1%%%7@%&9%@& 21@@(7@&@971@@' _(Lt%g‘

1FINVR (
7.6H81 H)s7.32+).30 8dds Z=8l. aHz (6:18H21=1H) BH—IZ~7 164id, J& P2HESH),

0-7. J=_4,8 1H) ,
6 38 05ded 3 M5 0T, £ fift 7 7 s I Y Ly i 07
niHﬁH 2732 ZH 2 6.2, 25d 48 8H85 L4 (m.2HP 1691 35 m, 2H); MS
( gg §Z= % ) 697%96)5d, :gl?(shz,)
(WMH)43%5©M+% 2H) 424(3 "1H): MB (nfe): 424.5
(Mr1) . Conpound 143: 1FI NVR (DVBO d6, 400 MHz): 9.93
(s, 1H), 8.64 (s, 1H), 8.63 (s, 1H), 308.44-8.42 (dd,
CopdimdHe2: 8. 8Hz, 1H), 8.05 (s, 1H), 7.95-7.93 (d, J=

8. 4HZH N%H (CD;0D, 400 MHz): ~ =
;0D, z): 8.59 (s, 1H), 8.51~8.48 (d, J = 10.0Hz, 1H),
8.11~8.09 (m, 2H), 7.98 (s, 1H), 7.84~7.81 (d, J = 8.8Hz, 1H), 7.43~7.39 (t,J =
8.0Hz, 1H), 7.32~7.30 (d, J = 7.6Hz, 1H), 7.15~7.14 (d, J = 3.2Hz, 1H), 6.88~6.87 (d,
J=2.8Hz, 1H), 3.77~3.73 (t, J = 7.2Hz, 2H), 3.54 (s, 1H), 3.54~3.50 (t,J = 7.2Hz,
2H), 3.42~3.39 (t,J = 7.2Hz, 1H), 2.44~2 40 (t, J = 7.6Hz, 2H), 2.12~2.07 (m, 2H),
2.04~1.99 (m, 2H); MS (m/e): 453.5 (M+1).
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7.90-7.88 (d, J= 8.8Hz, 1H), 7.45-7.43 (t, J= 8.0Hz,
1H), 7.27-7.25 (m 2H), 6.86-6.85 (d, J= 3.2Hz, 1H),
W@20008883 (m 1H), 5.24-5.16 (m 2H), 4.29-4.271r/(82009049182
= 5.2Hz, 2H), 4.24 (s, 1H); M5 (me): 368.4 (Mtl).
Conpound 144: 1FI NMR (DVBO-d6, 400
MHz): 9.89 (s, 1H), 8.62 (bs, 2H), 8.42 (bs, 1H), 8.05
C((rﬁpm;h@)m? 91-7.80 (m 2H), 7.44 (bs, 1H), 7.25-7.14
2H), 6.99 (s, 1H), 4.25 5(s, 1H), 3.61 (bs, 2H),
6‘ BYR GFHp;0B, 44 MHa 8(6ﬁ(s2H)1) 825308.504d, / 21 0Hz, 1H),

8 h?w}@e it b abg . ¢ 50its Mg segPBRREY
8.0, 118, 63487 62?(91 7J6Hz 168, Pbiz.7. itbd, J&ﬁ,@Hﬁ 139, 1dd.7.9%(d,

1. 6Hz 93-7.
J72z86i271H2 6($6~6 @, @F@ 642,,.)11{)5? %3(%1 (tmy 6. 8%zz@H>z 3056 (s,

13283 23 Een s it 32 o oty Mo s
1H; M5 (m/ e): 366 4 (Mrl). 15 Conpound 146: 1FI NVR
(C[BOD 400 MHz)

_@H}pl_eé_éh§ygtl@§_15 PES (g £d18t(hgl.qimnq_)p|§hyl)81 d% (%-@thyj_lybphenylargnno)

7- ﬁu%éqzmggol%né yﬁH)H 1rzrd%§0172](_§)a) bhe (ZC‘]omﬁorélng? 64)1J L 3. 2H,

1H) , Tie: §ath61i8 Boutalto JempoBkz], 641$—Bhov41 RIows, 1H),
3.66-3.63 (t, J = 6.8Hz, 2H), 2.48-2.39 (m 6H),
201.79-1.76 (m 2H), 0.96-0.93 (t, J= 7.2Hz, 6Hz); MB
(m/ e): &441.5 (M1). oConmpound 147: cl

1FI N Ho®. 4 Tnoyd€d, oy h') 5009 .0 VN
2. OHz; v 8.63 . 8.59 (ddl_h='20rz, Azl 2d oz,
1H), 8.10 (s, 1H), 7.99 (d, J= 8.0Hz, 1H), 7.88 25(d, J=

9.2Hz, 1H), 7. 42~(t J—80H21H),735(d J =
. 8Hz, 1H), 7, J—76@\’%), 6.88 (d, J=
28HL<;L 23( 78 (m 2H) 3657 62

(m H)# 348( N1 14T, \)NI\/B(m/
e): 400 (Mkf) Conpoluff 301FI 400

MHz): 9.88 (s, 1H), 8.62 (s 1H), 8. 60 (s, 1H), 8.03
(s, 1H)—\_\9379T\(d J—8OHz 1H) 7.89-7.87 (d, J

9. 7. 743(t OHz 1H), 7. 724
(d, u*\waHz Nm)N 18y (d 3/2Hz, w
6.91-6.90 (4, o SUH) | s (s ),4_ N75 3.72
(t J = 6.4z, 2H) .56 (t, J= 6°

§m§§> um'ﬂ)il}zm éuﬁﬁg gy e e@sﬁéeftso 200"

foMﬁKﬁndeQS %&)Qx%d s‘EHTQtd at81 5@% Gf&f 6 H— Hi"he 1?11>§Qrel(_v|)§as clabbed to 0 room
tel(nm:ram w1th sn,ﬁ‘;r@ ﬂZle(grg:mgwat@waa;-ﬁlte@d-lppt @dg@ashedmnt(ldhet}jyl

7. 18- 1H), 6.91-6.90
etl?eatoglyezl }g%f7ﬂqj)roq&u%olg 401@824)3 37 3.69 (m 1H).
3 527- 31116?04umaze11+rﬁ 4- OZ(Bé)ﬁz) ﬁﬁlodmas%ﬁsoh%dlﬁ céncdRftrdtéd H,SO,
1.65-1.59 H, 1.42-1.45

(3 )mQ)C E@mcqmraqedf@\l {3 B wansd qﬁrgr@gwwmwhw(rmgll)l

{3 BH)
PR LG A 90 g g
The A8 wal Ippured 11&9 -1(76 %Ztef dith 3grrthe8 Hhe piddipitale B4ds fIltd2d and

feéfYQ‘@llf?e@ 17151?1@1*'_0%9 gvvezq-ﬁo g 9%7 %uézoo tm;tr(i]ﬂ;m{aaohn 4-ol @g%

7-Fluoro-6-nitroquinazolin-4-ol (518mg, 2mmol) was dissolved into thionyl

chloride (3 mL) containing 2 drops of DMF. The solution was refluxed for 3 h. The
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J= 2.8Hz, 1H), 6.82-6.81 (d, J= 3.2Hz, 1H), 4.16-4.12

(t, J= 6.8Hz, 2H), 3.56 (s, 1H), 2.59-2.56 (t, J=
W@20ab002823) ; MS (nl e): 400 4( I\/H). Conpound 1BQT/US2009/049182

201FI NVR (CD30D, 400 MHz): 8. 58- 57 (m 2H),

Sogeégwgs %2?31 83 uaieréecﬁﬁgg%@asures *'32 %féore} 48041(%887 ﬁwrg ]%')m

nl‘élf umgzoﬁﬁl)e Kw}ﬁ& %s u%lg‘_dlrgc%  thd h&xt s?ef%th%ugguﬁﬁjoatlén

[ @h&oro Ykﬂuor®-686tr3q18832(otlne@ﬂ 36etkmryl emzpnangn@@%sng iy

2 i) g ftetorisqorinp L mbE s Rk /88 byl 3 v

anlidolcd frd DI {e@[&%re”rqfﬁe Wrz)pitatd ©ds ﬁl&‘,redlahl)d, whed with water
1H), 8.22-8.20 (dd, J= 1.6Hz, 9. 2Hz, 1H).

to e, 0.9 gof W-@retliynylphengl) grBuoreynitrpqgnazpligi- Q@m(ei@i%)

308 §%§tu%{%fN ﬁb%%y%% ;Sfélb%%?g?o Blifigo %@azoﬁ%%%nﬁn@élo

m@ Bﬁlﬂﬁ;lﬁﬁld(ShCI;JitHK) B mH) 3 o0 obstnc 135 fnlSlvlms
re@u;gqquor % ,]q) Aféer @GQlfd w%gmste%ﬁa%ﬁbwugggé tgﬁ(amﬂ]_\ylth 5%

qgm%éggy d?dslt: t% b %de &1%9 %ﬂ’%@te gy &%aééon %Hh

Et@ﬁﬂj—lzThe]diﬁanlﬂ la9€rs (veere thhed?(mﬁﬂsa?ur%d (odne drd Hz(a Ialnd dﬂlH)
THGgPIvopt s iy o 4fdcs e piossi o 53 424 mgg 1) NI
. 90 3.87 (t,
etﬁ%?g%le%@r%lgﬁ?ﬁ d”frﬁﬂl mgle%g% sy.eglgov(sto ?d J= 6. OHZ,(
2H) , N&-(34thyaylpBeyD- A upraqeinaza 1@ -456-1oxnnmrg § S0 @ b8imanol)

wiy ol ong D iy oMU he BB Ryl e

chi’oréfdlfmaﬁ 8bial, 4. mndol9Hal 8ddeliHd the/mBBuré aB%o(rﬂt,emi)erature and
8. 8Hz, , 157.84-7.82 (d, J= 8.0Hz H, 7.41-7.37
stiged ag 20 § Fi2 h to gjve phepg- 47(32qth171@71p1\1pﬁyf,an3]19) -74Mproquinazolin-

6- %ﬁ?l%a% %6_§? éé% (qléhﬁge%h%@z I\%_D%Qet@ylgtgl liegi 2%1;61%11% Home,
0.B81B20B. Wi aiticd Rl Firtiar 7@ for 2,594 Afer @blod (@ réidn ( S,
N TSR TR S
wakzr, 21"1%"&{;arili&"iavyelsvvgsgcd%cglg—hra(téifjand‘]an‘l%i"eQ Hth SsiB&Foolddlh o give

7.98 (s, "1H), °7.89-7.87 (d, J='9.2Hz, 1H), 7.84-7.82
45 mg (’50%}8010}4@2,2-]iié)hox‘yethjzl)ﬂ-@7(d@¢thylammb) eth,y )-3HE4-(3-

7.29-7.27 (d, J= 8. OHz 07-7.06 (d, J= 2.8Hz,
6“15?.‘;‘/?1’1’@“37 mé“o?f] f'%omﬁmn%oépﬁﬁ Yli 4. 3 g5. (3 82 (t, J=

255

’ﬁdikg%laﬁl“a% 0131é @52-%1651?0)(8&h§1-3:1 gz Q&'ﬂéthyﬁtlfﬁmo)gthgg (;-34 -(3-

etl(lmylmelpylamq)ﬁf yoroq@QaZ@h@ml))urewfﬁa@g;fb & senol L in| NR (2
8. 60: 8. 56
b e Jiacdgolfesubpt ghitas 3 Tg (bl iBapiide 3y

stllﬂd)i at 80°Clfor 1 9xn(dikn cbeled. tO IBom ferdidzaturktlt wis firtdd Qith ethyl
(dd, J= 2.4Hz, 9.2Hz, 1H), 7.86-7.84 (d, J= 8. 0Hz,

acﬂq)e angl washed g'gh (water ynd bripey Thq_pq)ganu; layer yag goqC@ntrged and

R biiefcdtnd O Gg oomboua P, by, i da dgRich

(t, 'HENSIFSHaM SO0IE,0Mm0/NE2BUE POF, WS2089/(@404 8DHz, 1H), 8.67
(s,1H), 8.06 (s,1H), 7.93(d,J=7.6Hz,1H), 7.65(d, J = 11.2Hz,1H), 7.42 (t, J =
8.0Hz,1H), 7.25 (d, J = 7.2Hz, 1H),6.88 (s, 1H) 6.87 (d, J=2.8Hz, 1H), 4.24 (s,1H),
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1H), 3.55 (s, 1H), 3.27 (s, 1.5H), 3.05 (s, 1.5H),

1.92-1.85 (m 1H), 0.82-0.77 (m 3H), 0.69-0.65 (m
wapdp/odmB4i me): 453.5 (Ml). Exanpl e 157: SyntPEBUS2009/049182

3-(2-(dinethyl am no)ethyl)-1- (4-(3- 5

s G PEAoar TEh 98 iies Ao el BB sa e b

MKHSE)0Ms Bl pw. 10To a sol ution of
2-am'no-4-nitrobenzoic acid (6.00 g, 32.94 mmol) in

et hanol (40 nmL) was added formam din acetate (6 80 g,

BRI SRy 6 A e S P e T AT By igind-

7-Rlegfolphiiad Rlinasylh1 H Bhigs: o2t 3 H e Edmipolifid $e3)er al
portions of cool ed ethanol, and then dried in vacuo to

gi vells: sothgtic gy toffompenngdrl§§us sheran tP@rhO‘M— ol as a

yel l ow solid. 15A m xture of 7-nitroquinazolin; -oI

(3.4 g, 17.09 mmol ), tdai onyl chl ogide (20 an DI\/F
(0.5 %> r efd: or 4SJN Ner t he, xture
cool ed @'om te ure, thﬁ' ony hT ri de

was renoved by eviaporation anld the resi due

azeotroped with toluene to afford 2.61g (70% of
product 4-c ro-7- nitroquinaz ne as a yellow sh
solid. ZOHQ\, ure of 4-chlor moqw nazol ine (2.0
g, %04 ), Tsopr a<51olH )

3-thyn er;zenam ne O mol ) -was Or fltrxed
for 57h The resul tifg gturevaas cool ed/fTd-koom
tenperature and refrigerated. The precipitate was
filtered out, washed with cold isopropanol several
tinmes, anvd\d%cledln uotoglve26g(344:@\;fS

N- (3- et heny1 moqw I a

yel | OW—%/Xﬁl i ’ﬁﬁt{’/&ﬁl

N-(3- ethynylr%e - -nltroqumazolg/nmlne (2.0 g,
6.89 mol ), Sn€l (% 0 g, 26.37 mol ¥, and et hyl
acetate (50 nL) was refluxed for 3h. The m xture was 5

subj tedien (Yomext raeal) wias dissaivast inynetbaned & @l podaymjtrogen at
o ORS00 B B R ST A ™R S

reﬂﬁ}fe’df fdr 3 hGang c686&¢o @om temperature and treated with 2N HCl to adjust its

3-et hynyI phenyl ) qui nazol i ne- 4, 7- di am ne
pli,gf GwALET ithe MIKtWE weas cangsptrated, the residue was dlluted w1th ethyl

n
B 40 e AT
43, @ @h) of 7pmetlﬂlxyr@ -{iB8quihjzoliaridol10 DI\/F (2 m) was
Zf‘jl‘jre q ho(xi,_(régl@otqs zoh%té&l -0 wgso cron]\?erste fo oom]gt)omna l\g@ Ina

m%ﬂ@hﬁﬁ?ﬁ)‘%@lﬁ! desDRodn BixaRpbYieet hane- 1, 2-di am ne (33.5
The m xture was stlrred at 80C for 1 h

e DN (DMS0: A6 A0S 8 (511085.© ()% EDCoed .05
ol PR/ T pe b PabgRad SR dofsd i, 675 @
TSR THL RS W SHOV I AGALEL PR MRS W (0 AHRBAE, 21,

2.6D(cé+t 2lat, @) Ak (mudHY,i0er thSH) MSl(mée)n4ﬂ7L(M+]t)o gi ve
Compound 157 as a yellow solid in 75%yi el d.
1H NVMR (CD30D, 400 MHz): 8.57 (s, 1H), 8.48-8.47 (d,

Extimpte OFt- lﬂ-)"'gyntﬁes/'}@oi(@om%(ﬁ')nds§6@97és 1H), 8.07 (s,
1H), 7.98 1H) , J= 8.0Hz, 1H),
7. 42CGrn38m@s 166278 Wekzprendgpd 1n7a Bdnrer 3gnifat, to that desekibgd in
1I;][|2i Y6%3 .12 (d, J= 2.8Hz, 201H), 6.83-6.82 (d, J=
a , L ,389385(t J= 6.8Hz, 2H), 3.56 (s, 1H),
2.72-2.69 (t, J= 6.4Hz, 2H)4, 2. 35 (s 6H); M5 (nle):
399.4 (M+l). Exanples 158 1693 Synt hesi s of Conpounds
158- 163 Conpounds 158-163 were prepared in
a manner simlar to that described in 25 Exanpl e 157.
Compound 158:
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1H NMVR (CD30D, 400 MHz): 8.59 (s, 1H), 8.52-8.49 (d,
J= 8.8Hz, 1H), 8.11-8.08 (d, J= 2.4Hz, 1H), 8.09-8.08
W@ 10062825 4Hz, 1H), 7.98 (s, 1H), 7.83-7.81 30PCT/US2009/049182
8.0Hz, 1H), 7.43-7.39 (t, J= 7.6Hz, 1H), 7.32-7.30 (d,
J= 7.6Hz, 1H), 7.18-7.17 (d, J= 2.8Hz, 1H), 6.85-6.84
(d, J= 3.2Hz, 1H), 3.81-3.77 (t, J= 6.8Hz, 2H), 3.56
Céspouhd 1662- 74-2.67 (m 6H), 2.02-1.95 (m 2H),
1.14°1.10 (t, J= 7.2Hz, 6H); MBS (me): 441.5 (M).
Co GUNYIR OMSO-d6, 400 MHz):9.90 (51 1H), R (8 VEID.LR 62601 Hu-B )8

D L P JETRAB Y ol i g
Catti s B gt g (SRR oy

(s.35)2MBHy/e)L#) 6 (M+88- 6. 83 (d, J= 3. 2Hz, 3. 90- 3. 85
(m 1H), 3.67-3.64 (m 1H), 3.55 (s, 1H) 3.23-3.18
(m 1H), 3.01-2.94 (m 1H), 2.86-2.82 (m 1H),

Cpfdg-39: (. 1K), 2.32-2.26 (m 11, 1 98-1.91 (m

1.75-1.69 (m 1H), 1.18 (s, 3H); MS (me): 439.5
(M F NAGR oMt 4DBOIHZ}0.04 (s 1H), 5,69 (5.1 VR 5 CD3BI09

o3Pl g T 2 53 o2 iy T e 7o
sy s P gl b o [ 4 B 83 Wﬁz 28,

3.88-0147(m, 418, A5 (t J=A8HZ,. 215, 2.4 ] -248(3, 485z MSLi)/¢): 6782461)81
(d, J= 3.2Hz, 1H), 3.82-3.78 (t, J= 7.2Hz, 2H), 3.61
(s, 1H), 2.73-2.33 (m 10H), 2.28 (s, 3H), 2.00-1.93

Cé%%ld)l68|\/5 (me): 468.5 (Mrl). Conpound 161: 201 TI NMR

400 MHz): 8.59 (s, 1H), 8.51-8.49 (d, J=
6HH NIVH) (DBISORE 408 NiHy): 269 (s, RS .66, uﬂlma 627(s939)78 9%

<s%9%£7§92§@°?'358 O 1 -7 7 g ey 21 04 22 . .36

738 g 8 g0 0.5 REOPIALl T B g (P, S7FRL I Bk lom),

2 860, BHATI2 28D, 24120 1, 24 L) B85 (28 Aen(\H.
1.69-1.55 (m 2H); Ms 25(me): 439.5 (Mtl). Conpound
162: 1FINVR (CD30D, 400 MHz): 8.59 (s, 1H), 8.51-8.48

C((rﬁ%o&dl%@ OHz, 1H), 8.11-8.09 (m 2H), 7.98 (s, 1H),
4781(d J= 8.8Hz, 1H), 7.43-7.39 (t, J= 308.0Hz,

1H) , '"H/NBRR zszsq -d6, 498 MHB1.94 () H), B.6DFs,THLA 62(s, LI, 8.08

53267 951 3y O 8480 1.5 m2Bh 15 y £ 7 G g b e
2t 2 88 S gl B 1, ) A% 4000 g on,

2 460D (md BB 51 §MtLJ=7 2FEaIpH LN A0-D6B: (mil HENNRS((GR30D] 1 24a01).
MHz): 8.60 (s, 1H), 8.53-8.50 (d, J = 10.0Hz, 1H),
8.12-8.10 (m 2H), 7.99 (s, 1H), 7.84-7.82 (d, J=

c&nch'ﬁldl]?b') 7.84-7.82 (d, J= 58.0Hz, 1H), 7.44-7.41
8J_76Hz 1H), 7.33-7.31 (d, J= 7.2Hz, 1H),

19‘}171\11;{31 gmglsn):d@, 4®B|2\(IHZ)-I) 92 G, B6), 8.695 s, H), 8]65 G,16528.07
L ) g 183 75550 30 Carph). 3 5009 29 Tt 14Dy 6 Th6.
2@'”( gb ((g s %‘b@";]%f%) e%%g”@gé"%& BN 886 Bviol).

(4-(3-ethynyl phenyl am no)
107-fl uor qu| nazolin-6-yl)-1H i m dazol - 2( 3H) - one
Example, S0k dinhBaorrefEGER 2F&YIfe route to Conpound 164 is

S hov‘z’gf4§)letlse?l\§r(human epidermoid carcinoma) were seeded in DMEM at 2.5x10"

cells/well in 96-well plates and incubated overnight. The DMEM medium was
60
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OJ r\1 2-am no-4-fluorobenzoic acid (1.55 g, 10 nmol)
was di ssolved into 15 formam de (5 nL) and stirred at
wWQa20@002845 6 h. The m xture was cool ed to room PCT/US2009/049182
tenperature with stirring. The preci pltate was

dlgalbée%[p% |tl%;‘gﬁt) 6%3%!?%‘%!; %ﬁd gvléﬂ Ogl g hfy seru reere Dtl\(/)IE r\Illgdl:lIimS

|
AfleFbg R 0aZ M ads 9 gt ﬁ%a@““é%”ncen% P agdREy
caCB well) TM@la%&dﬁﬁe@[@bmﬁegMnbherﬁtglht ring in 2015m n.
The m xture was stirred at 100C for 3 h and cooled to

r oorfFacerip pempeuwnd waredisrohied i DMRO setfiaddng (/e FBS-free
il
DA B RSPl T BSREhRY g Bt 111 e

0.72,10. (MQ()GSHG andt(Q. mmmﬁmﬂutméoﬁbomﬁﬁﬁﬁis at Varlous concentratlons

7- Fl yor o- 6- ni t roqui nazol i n- 4-
W%rﬁgfl%w@dvqlht(bo th"bfﬁl) [eX et ewt@és (Elerﬂ_lytemyﬁfe&msﬁh@@e@nder

50};1 C%)z B ? r\%)smﬁe‘:%g ve dd)fﬁirg)g V}%? eg{}% gg%%%rg é u}f%e?%éﬁ Was

adaf:(fl Qféhcﬂ o€ hiecvbﬁrpzuﬁd-u@ated Grellfhdd @y GfaBOtdiiwls, ¥élicved by
was used directly in the next step w thout
1n9u_hfat1pn vaddrdre CO, at 37°C again for 45 min.

itr

7-fl 6- I
3 ouhDsemerdatum Rathus iR SR AR 00T ofpelLlysis
bdff@ir @oﬁtﬁﬂﬁfg%ﬁm Tﬁés-OI"@H 8-6?90 WNHCPaﬁ’é?@2 Eﬁ‘f/llmﬁ ¢.9,

and cool ed to room tenperature. The precipitate
TIWQB X 10Q, ené drofende wslitas (i pdimhapretining 0 g5 e/l Bopgptiof 1

b T SATY M08 Y08 AL UHE P Bl A @t
th f&ea@& inmitopheBieladddd fohmedigre b BUféic@deli TRzl [fsAec das Répt

, 1 mol) and SnCl2. 2H20 (171 ng, 4.5 mmol) in
ate%QfﬂO‘@@ég]ate (35 m.) was refluxed for 2 h. After

i ¢ riBogref G HebTET oS by Befion FhngiareS 87 5Bs wes

addBdltd J‘%lw%ﬂﬁb}?@‘l%dyélfévﬁgﬁt% WPEKBNEM N EASAS-000 N&ind

organi c |l ayers were d with saturated brine and
ineitAtcalrd 26?@ ewernighewsblgueid shakingr diowediumges diseddakahd the

pressure to give 225 (81% bﬁ\éf - ,
plade wgﬂqmﬁh%‘yfgﬂ} 200 1l @b Iﬁa‘i%ﬂhl o3 GrmgpadYhel o6 blpcking

o S BB 0177 M NSRRI a9 & Besh k20
0.0616 Mg{HQ’(l@pHﬁﬁM) aﬁldSl wmy \sesscﬂdvled:ltd mttmtd)lkiE blazkimig)
containing pyridine (17.5u 0. 21mmp Phenyl

pre?ﬂdafeofﬂ?erpéete W@ gl%ilzate@)atl%S réer hvvalgh %@alééh%l%ng he
m XUHL 018 kl ?15@5 vg;%e({%%fﬂe ﬁ&l ﬂle Itg ()v W%tshed with 960 L of

to give phe enyl

DEIFIA W@ﬂpﬁﬁf&?@gs |b[1ﬁ"eb’édﬁ@diﬁﬁ§@t(ﬁ% Tween-20) 3 times. 80 uL of
N1- (2, 2-di et hoxyeth

San@ﬂ%@lh&@h‘e@(?embi Tirlszcépﬁﬁﬁn &5Q MyaCo.018miANA, and §.0atidEdcen-

2R 3 Wi ok onlsitadint mey e pd RS bR
In@&ﬁylbna%gkeﬁtﬁlu%gqt w@%m%@ gﬁtﬁrshaﬂﬂ organic |ayer

was concentrated and puri a sifica colum to

gl VéT }ﬂefplﬁl@ wak Qshaf agaln with 200 uL of DELFIA wash buffer 3 times.

- di et hoxyet hg -1-(2-(di et hyl am noz
I@tm_ypﬁ 0.3 g/ Bu-PT6 antlbody (Perkin Elmer, AD0040) in DELFIA assay

T T L (L

shb@ingt RHANL QAN EWKI20013; SPDEBFIA wash buffer 3 times, 100 uL of
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25 et hynyl phenyl am no) - 7- f | uor oqui nazol i n-6-yl ) urea

(45 nyg, 0.08 mmol ) in DM (2 nL) was added
w@2diowswesul fonic acid (28.5 ng, 0.15 mmol ). AEEUS2009/049182

m xture was stirred at 80C for 1 h and then cooled to

t erature. It _was di th eth acetate
DEP B SR Kkt ngr, 4 Op ] hED) d&fb@aﬁ*f‘cmlcalgﬂéwnoo@é
¢ \ | | t
cof RSNk 3@ for WA baRcthbtIng B P8 O SOTFL R
( DI\/S@udtﬁsceﬁG@wM—E):ash@ed]fB 6QQ niHy, V&ttﬁg(%ﬂ nnd exctalidiz and 620
. 8.357 (s,1H), 8.06 (s,1H), 7.93(d, J= 7.6Hz, 1H),
nn?%ks(skﬂm J= 11.2Hz, 1H), 7.42 (t, J= 8.0Hz, 1H), 7.25 (d,
~(]— zllr_ll)gfﬂ?tion]ﬂé@es %e?@caﬁéﬂat&l"ﬁs 8ks(d, J=2.8Hz, 1H), 4.24

WO 2010/ 002845PCT/ US2009/ 049182 3. 66 (t,
J=2.8Hz, 2H), 2.66 (t, J=6.4Hz, 2H), 249253(m4H),

0.98-0.93 (m6H); )
165 SLhesls o, bl S et A s BRI
(3-e 1yl no)
7- met hoxqu nazol i n- 6- Sygﬂ%l ﬁ—FGF Vtvjeazoﬁlgl?(l g]f_|5;e11 el
(Conpound 165) The synthetic route to Corrpound 165 is
shown bel ow Sodi um (92 ng, 4 mmol) was
di ssolved in nmethanol (4 nlL) under nitrogen at OC.
witer&l ‘signad 06 cmmpmtmqluzi/ai&’zrepnesxe—nds the flpdk8emce detnwkd framsthe well

B ATy &L e St o R e g et RS o

flidrschidctdtcdtedl- froth HRIwlh®hith6bhifafcWas! S BRHCRA btk 86mpditl
resi due was diluted with ethyl acetate and washed w th

angielr; angisignal THEGT walli wpreagats thedtosesaensatdeteried from the well
929 t ni ty oqui nazol i n-4-ol.
ng- ]R/g?rﬁgxy elfs atnfﬁéac%t rwtl)fl;lltzlgﬁt aﬁgﬁ%ogp%%{ converted to

Co m@g@dahl@?(cd)ﬂbeﬁtreitﬁ)nrraqlﬁ&rd t6 InmlblaEGlRR dchiatty 8¢ 30%d) bete
i n Exanp NMVR ( DMSO- d6, ~ 400
sui%fw}le@lwl%%atmlsmgth@e?ﬂeﬁltﬁk@ Sofgfv%s (s, 1H), 8.05

(S 1 . .
7 21T Y836 et o of COfiphRl (3P EGER &by, Their
1CsgyaldesZaddd, frdbid)) 004 y Mt B) AM) , 3.91 (s,3H), 3.64 (t,
J=7.6Hz, 2H), 2.65 (t, J=7.2Hz, 2H),2.58 (m4H), 0.97
(m6H); M5 (me): 457 (Mtl). 20 Exanpl es 166-170:
Synthesi s of CompogigeR M BOHIMENTSCOMPOUNds 166- 170
vvere prepared in a manner simlar to that described in
Exampll ef i8S catuiCe dipolonetl 1h8Bis specification may be coRFbNME in any

PR i b et o
al(e‘fﬁatlizl)ﬁeauﬁre gélrvfn‘é thd san?e @ valdf) or Gmildr %rEgs%H)Thué whdess

(s 3.95 (s,3H), (t, J=2.8Hz, , 3.59 (t,.
expmslg}s@tedzqqylergnglee(og fgq,tyre dslqsad @onlyl 3B e%qm? of a generic

N O d6, 400 MHz .94 1
se%%gto%@%f%%?o%&@ %ﬁa&‘%\és 8.09 10 (s, 1)H) 7. 9(33( d,H) J =
7. 6HzroHhe aﬂox&ZieZcrﬁ%mﬁMnngﬁ)lledKn 2k irdcanbasﬂy &lclzrtaid He,

6.79 (d, J=2.4Hz, 1H), 6.73 (d, J=2.4Hz, 1H), 4.22
esg@t@]_ﬁharagteg@tl%%ofgps pregen-; 5nV(ept101}} and g‘p&loutzq.q})artlng from the spirit

o SR Fl y Fls, o gionc

adﬁﬁﬂlFtd\iMRo@Dh&@esimd d0ditidiz) F&x @:@m@m ﬂ:tb‘i)lpOl&ld@ StricyrhHy

an%lo%gusfcog (?ﬂlp%’q% ggthﬂln(gltlo\@_casy%g p%tde ﬁ_ﬂ us}_% te gzaccgce this
1nJe‘n¥10§Hzl“hu§ 'd}her @m%@dl%nts]a'rg aﬁb’%wth%ﬂ")ne cthigd (s, 1H), 3.94
3H), (t, J=8.4Hz, 2H),
242(s 8H) 234(s 3H) I\/IS(rﬂe) 484(M+1) 20
Compound 169:

X 100%
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1FI NMR (DVBO-d6, 400 MHz):9.94 (s, 1H), 8.69 (s, 1H),
8.62 (s,1H), 8.08 (s, 1H), 7.92 (d, J= 8.0Hz, 1H),

W@ 2002885 (m 2H), 7.21 (d, J= 7.6Hz, 1H), 6.FEr/82009/049182

J=2.4Hz, 1H), 6.72 (d J=2.4Hz, 1H), 4.24 (s, 1H), 3.93

J=6.8Hz, 2H), 2.46-2.50 (m 6H), 1.80
“%fAﬁg?%ﬁEms, 1.00-0.96 (m 6H): M5 (nfe): 471
(Mr1). 25 Conpound 170: 1FI NVR ( DVBO- d,
400 VHE ool S&d&tﬁﬁollo&nﬁgf&ﬁuﬂd‘b 8.65 (s, 1H), 8.07
(s, 1H), 7.91 ( . 8Hz, 1H), 7.43-7.39 (m 2H), 7.22
(d,J—72Hz 1H) 678(s 2H), 4.49 (d, J= 2.0Hz,
2H), 4.23 (s,1H), 3.95(s,3H); Msy(nfe): 396 (Ml). 30
Exanpl e 171: I nhibition of REGFR” act ivity A431 cells

(human epi dernmoi d car cgho re seeded i n DVEM at
2.5x104 cells/well in 96 “plates and i ncubat ed
over ni ght. The DVEM nedi dscarded and the

pl ates were washed witR 200 i I N ofRserum free DVEM
medi um After the nedium wls di scarded, 90 ilL
serum free DVEM nedi um was added to each well. The

inpylaees wer e incubat ed again overnight. Each test

conpou
o P e Rowenttot e iie RS OB B hinel eng. ¢ he
hﬁi@(ﬁ}@e ik Rikensl, Okydf, argl, 3 cl@alﬂ;yl RetdrocydlodlRyl, RetOrbaryl,
013, and 0.004 ILIM Sof,utl ons of conpounds at

allvam @léfglt%@n@bﬂp@rapmn@rb@%al&%bé?@rhoemmbgnxlgmlw vel 1)
sul ﬁg{m %&4&}&@?{% Opg%lgé,tly&?p i ncubat ed under 5%

200 ng/ M EGF

(Bi osource, PH®064} was added to ch of t R
conpound-treated | s (apd e-@ms_ e contrpls
foll owed by 10 incub Ndnder at 37C\ggaree

for Aftel repgpval of A he nedium Yo each.
wel |°ka€/é’?'§&8%8~4i%o ilL of rltt(bz)el b lysis buf Per contai ni nél

whieh W Trd, S; Hlor(3pbhdd SHR?, R, and/RNaRdeRAGer Ly lerﬂwaﬂgmlkenyl
0.1% Triton X-100, and ‘protease inhibitors (1iug

allggybtayaloalkyb hv@rq_cwglpﬁkky anpegithicteroaryl g@RnﬁrgﬁelissttQaethq:r W1th

g NlSL Lo M L R AR K B2 O ko B

uBefueit&l, o8 erombkie n@lglcbnﬂayﬁ@ B3esrdaphs @dlcct&ﬂﬂfom\l‘er(lﬂ a@hs
100 il | of 0.5 1g/m anti-EG-R anti body (Perkin
anlegeh of R nandd), jpdspendgaily. ipHaallgl e\}épnylmqﬂmywr%wnd R,
C 25C
0 %@%fﬁ.“é e tﬁ&ggﬁﬁh&ﬁ hﬁgkélrg%%ea% qhabehRingldZoC
satmated hmsa’iﬁrapddabeammtlwaag edntmniﬂg ¢ (heietdatcm‘ls fofdckddArom N,

mas buf f er [ 00 L of bl ocki ng buffer (PB
R A it cort ot g and B9 SMINGRES i G S RER MY, R
alﬁ@@?@ﬂ(y%ﬁ"%@l Q31 Mcjfgr'gcl:}’/%al Hrhgtcf‘oarﬁnglkéxg? %%lthi’éﬁs
added to initiate the bl ocking procedure
aligd sarborgilbear ey aslk@gCafbonyll cnbvmylamglenml@nshakmmg The
bl ockj n 1buffe mggﬁélscarded and the plate was washed
VR T o 16 BT il LFI A wash buffer (PBS buffer
contxiiong, &}Qs%vﬂimﬁm%@l{ 3Ky, liﬂ& BAlkiyhyd, &y, /aarahleyl,
di | uent (20 M Trj s- A/lp 3, 150 NaCl 0. 1% BSA
hespacysl@dosl Tesseaph a&ﬁkpaﬁc@nm plkeKyqaRkonyh svBnQsigEhank QT
te were then added to each well. Incubation
mgﬁh&%%%??nued at 25C for 1 h wth gentle shaking The
pl ate 1y\@&nyﬂ$1©dala3g@1b@tlwddhwﬂ05)al&ﬂ;tr@fcy@lil\,f-_alﬂﬁzl valsdnyl, or
buf f er time 0.100 ilL. of 0.5 gg/.mlEu-PT6 i
akyRyl %@gﬂoelpiéﬁf E".Sﬁg Blith@pothgrh§ 4pgmberc e oA Yaisedky! pufstibyted
(Perkin Elmer, 1244-106) was added and i ncubated at
25C for 1 h with gentl e shaking After washing with 200
ilL of DELFI A wash buffer 3.,tinmes, 100 ilL of DELFIA
enhancenment (Perkin El ner, 5001 0010) was added. The
i ncubation was conti nued at 25C for 30 mn wth gentle
shaki ng FIl uorescence was neasured at 620 nm by
Victor3 (340 nmexcitation and 620 nm em Ssi on)
5Inh|b|t|on rates ver e calculated as folloms signa

o o -
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151 C50 val ues (concentration required to inhibit EGR
activity by 50% were subsequently cal cul ated usi ng
W beox2siB t 2. 0 software. The resul ts sheUI/UBNI/ 049182

all of Cbnpounds 1-170 inhibited EGFR activity. Their

Wk Rk Refers i SPitbmapy ity EvicB el boarsBpotld ke o
kg oﬁ@ﬁfdnml}c ALt itiBYofier SRR Ged An@n¥idconbi nati on.
feature disclosed in this speC|f|cat|on may be

replécQHODQTQN'alternatlve feature serving the sane,
equi val ent, or simlar purpose. Thus, unless expressly
stated otherw se, each feature disclosed is only an
exanpl e of a generic 25series of equivalent oREsimlar

features. From t he above description, oﬁe Rb

skilled in the art can easily ascertain the/éséﬁrkﬁgﬂ/

char c ristics of the present inventio and willt ho

depaf-t i E\@C?ma?mdﬁtf D haFh QRopiRYdbdr . cal makE -
1n\()@1{1é19ﬁ'§s changes ofRY RS RS "ﬁ{deﬁ&ﬁieﬁﬂ‘ly, e, hl‘ﬁ%ﬁ BikeRN, §Rynyl,

adapt It to various uSages and condit’ions
cyeloatpl,detecanypmalkg$ asyly erdtetaradryly 30 anal ogous to the

conmpounds of this invention can be nmade and used to

practice this invention. Thus, other enbodinents are

also within the clains. WO

2010/ 002845PCT/ US2009/ 049182 WHAT 1S CLAINED

conmpound of the following fornula: 5 in whvc nN

each of Rl, R2, and R5, |ndependently, i s H hallo
ni trd, TRAEHBPOWEL Slaimylymdeirin anggh Rs anddbriy| | alokyn ;

| |
g/ ottt . O LR BRI SRR
argl, bnbrqtcrambfdzmpki R°ead %mgah@mth ﬂmltﬁWgchatnmm Wthh they are

am nocar bo am nosul f on Rd N
ot T G e bR e gt 0 RABioing poniaipine 1-
3 &tbhoafoths seRLE©A dnt N &.and.s.3, 4, or 5; each of Ra, Rb,
and Rc, independentiy. is H, alkyl, alkenyl, alkynyl,
cycloalkyl heterocycloalkyl aryl, or heteroaryl or

Rip Rc r. w,th, the e

Choy o Gt AT i InbB 38T BB a i atihifBeen
atohiA SE twhi cht tBEly ar@lattadhRuPfok@ alidyg1ic ek dif Mefdlldwihg formula:

het eroat ons sel ected from N, O and S; 15and each of Rd

and Re, independent!y,Ry VIH IIkyl al kenyl , or

al kynyl; or Rd and Re, th the nitrogen to
whi ch they are attache rm 12 nenbered

sat urat ed, unsaturated, Qeéﬁaﬁgﬁgtlc ri ng containing
1-3 heteroatons sel ec ¢ iR, and S; and the
ot her of R3 and R4 |s HaI8 nlbro am no, cyano,

gt ol AL KA by 20V, Y g

NR or CRR’, each R and R’, independently, being H, alkyl, or halo; and each of R;,
Rii, Riii, Riv, Ry, Ryi, Ryii, and Ryiii, independently, is H, alkyl, or halo.

/=\
—N_ __N—R?

5. The compound of claim 1, wherein one of R; and Ry is O , In
which R is H, alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, or
heteroaryl.
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20al kyl car bonyl, carboxy, al koxycarbonyl,

car bonyl am no, sul fonyl am no, am nocarbonyl, or
wa@npiinosashs onyl ; Xis 0, S, or NRf, wher ePCI/B820095049182

H, al kyl, al kenyl, alkynyl, aryl, cycloal kyl,

het erocycl oal kyl , heteroaryl, alkyl carbonyl,

al koxycar bonyl, am nocarbonyl, or am nosul fonyl; 25Y

is phenyl optionally substituted with halo, nRtrogd

cyano, al kyl, alkenyl, or akynyl, or optionallly fused

with another 3-8 nenbered ring, or Y is al kybNNoN g

substituted with phenyl which is optionally )

subs®.i e samppyng Hfzplasm Jniwhersin @%ﬂ&s #ARATS al k€nyl, » in

YRR I r iropal i -
wRIEh RN, i RO R SRRy bR RRRL B or
hetgrdarghahd efchRef,R‘Riad ReiniddRendéeme perdaingl] ylkeriys, dralkynyl.
al kyl, al kenyl, al kynyl, cycloal kyl, heterocycl oal kyl,
aryl, or heteroaryl. 3. The conpound of claim1,
wherein one of R3 and R4 is 10in which n isrdl Okd2;
Ra is H alkyl, alkenyl, alkynyl, cycloal kyl, | |
het erocycl oal kyl , aryi, or heteroaryl; and RJ &\B@,
together with the nitrogen atomto which they ;ﬂg
at t abhdde companns d-clpmple wheradr orae ik aanddis insat br at ed,, in

Y- thGr ont ai.ni d t I
AR R L0 AL Sl SRR SEQERATALER B
which tladirRattached) €dies 3vii2thicrhb&cdbdtiagdnudhamttd omMitdiiatic
.they are attached, forma hicyclic ring of the
riggtangAning lrbhsienoatompselegicn fioat . B 2 S ne, n8, and m,
i ndependently, is 0, 1, 2, or 3; Ais Nor CR Bis NR
or CRR, each R and R, independently, being H, alkyl,
or hal dfheamthpeach odflaid® RHyhdReinlZ isR¥.v, R, Rvi, Rvii, and
Rviii, independently, is H alkyl, or halo. -NyN-Ra 5.
The conpound of claim 1, wherein one of R3 and R4 is8,

in which Ra is H alkyl, alkenyl, alkynyl, cycl oz [,
het er ocycl oal kyl, aryl, or heter oar @
The conpound of claim 1, wherein cggesxe™NR3 andyR4™1 s0,

i n vthi dhe Rampeurid, ofgldiyl 8, whickedmylis al kynylS @ycl oal ky} ,
het er ocycl oal kyl, aryl, or heteroaryl; and each of Rd
and Re, independently, is H, alkyl, alkenyl, or
al kyny| .THRaBehpblind of claim 1, wherein X is O, NH, or N-CH3.

11. The compound of claim 10, wherein Y is

}‘“: N o T
oL

13. The compound of claim 12, wherein Y is ’

12. The compound of claim 1, wherein Y is
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Nyl\J Re 7. The conpound of claim1, wherein
one of R3 and R4 is05 in which Ra is H alkyl,
w@bkenydsss or al kynyl; and Rd and Re, together RET/HS100%049182
nitrogen to which they are attached, forma 3-12
menbered saturated, unsaturated, or aromatic ring
containing 1-3 heteroatons selected fromN, 0, and S.
10 8. The conpound of claim1l1l, wherein Zis N
1510. The conpound of claim1, wherein Xis 0, NH, or
N- CH3!L. Tha compandegbumd 2ovherdem ¥nislQ, N er Mir@HYyandsZ is N.
2012. The conpound of claiml1l, wherein Y is 13. The
compound of claim 12, wherein Y is 14.
The ENMPRYBShAdunal AiclirhA4, WheieRi dheXdfiRS a8d RO or N CH3
and Z is N 515. The conpound of claim 14, wherein one
R3 and R4 is Ro, in which nis 1 and each of Ra,
B&* independently, is H, alkyl, alkenyl,
N cycl oal kyl, heterocycloal kyl, aryl, or
r oaé{yl hGvhidihg 1sCP£ERPéé%H NS Qibahﬂﬂ R4 mdé’ﬁ@ﬁc%hﬂy,%ﬁ
of R3 and RA is Ra IR13 N 100Rc,” in which n'is
allRdl, alkerty], adkyayl, cyelokiémly heteaicksingliyl, expt] avdicteydaryl.
het er ocycl oal kyl, aryl, or heteroaryl; and Rb and Rc,
together with the nitrogen atomto which they are
at t aghetdthe EQhpodddf LRinmBEAPRhedinseH W edd RYyASat ur at ed,
or aromatic ring containing 1-3 heteroatons sel ected
ffom N, 0 and S. 15 2017. The conpound of claim 16,
BRp and Rc, together with the nitrogen atomto
Ney are attached forma bicyclic ring of the

Ag f 915%131 nis 1 or 2; R*is H, alkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl; and R and R°, together with the nitrogen atom to

b

which they are attached, form a 3-12 membered saturated, unsaturated, or aromatic

ring containing 1-3 heteroatoms selected from N, O and S.

17. The compound of claim 16, wherein R” and R¢, together with the nitrogen
atom to which they are attached, form a bicyclic ring of the following formula:
R, Ri R R;
N
my ma
Rii Ry Rii Riv

viii

m3

2

wherein each of m;, m,, ms, and my, independently, is 0, 1, 2, or 3; Ais N or CR; B is
NR or CRR’, each R and R’, independently, being H, alkyl, or halo; and each of R;,
Rii, Riii» Rivs Ry, Ryi, Ryii, and Ry, independently, is H, alkyl, or halo.
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wherein each of m, n2, nB, and n4, independently, is
O, 1, 2, or 3; Ais Nor CR Bis NR or CRR , each

woREngoR43 i ndependently, being H, al kyl, or hedDUSz2n2049182

each of 25RH, Rvii, andi ndependently, is H, alkyl, or
halo. /[------- \ -NI-Ra Il 18. The conpound of cla]
14, wherein one of R3 and R4 isO, in which Ra_i “H
al kyl, al kenyl, al kynyl, cycloal kyl, heterocycl o%

a
IT<\lyIR
ound n

Ra ]

aryl het er oary Re.. 519, .The co
vl gy ophebeLaREla DA LEMY o R 518, The con
whigh R 1saH kalkyl, alkgnydiiyrdl,kyohikyL Yelely kibhikyl, aryl, or

het er ocycl oal kyl, aryl, or heteroaryl; and each of Rd
hesgigarRe, i ndependent |y, is H,_ al kyl, al kenyl, or

alkynyl. Ral Rd Il Re 20. The conmpound of claim

14, wherein one of R3 and R4 is 10 in which Ra is H,

al kyl, al kenyl, or alkynyl; and Rd and Re, togéet’herrd

with the nitrogen to which they are attached, fporm

3-12 nenbered saturat ed unsat ur at ed, or aronefi iﬁge

cont n 1-3 h r el ect ed f ,
1?nelrgg 6’? HBI %Sﬁ'ﬁem%% d?éllrspound is
mGﬂH&pﬁﬂfASH JaﬂayZOalkelq§1 alkynyl, cgz’caoauéylpﬂ@eé élatlkﬁallryl or

conposi tion, conprising a compound of claim1 and
hettraanhiead eachafiR; aad&pméme@d@am isdtl, alldr ddlsgnyl, or alkynyl

23. A nmethod of treating cancer, conprising

adm nistering to a subject in 20 need thereof an

effective anmount of a compound of claim 1. R% 24Rd

The nethod claim 23, wherein the cancer is | ung, ,L

cancer, head and neck cancer, col orectal cancef, “Re

panCiOe. atfilg cocnallgocu%rd of claim 14, wherein one of R3 and R4 is 0 ,

in which R* is H, alkyl, alkenyl, or alkynyl; and R¢ and R®, together with the nitrogen
to which they are attached, form a 3-12 membered saturated, unsaturated, or aromatic

ring containing 1-3 heteroatoms selected from N, O, and S.
21. The compound of claim 1, wherein the compound is Compounds 1-170.

22. A pharmaceutical composition, comprising a compound of claim 1 and a

pharmaceutically acceptable carrier thereof.

23. A method of treating cancer, comprising administering to a subject in

need thereof an effective amount of a compound of claim 1.

24. The method claim 23, wherein the cancer is lung cancer, head and neck

cancer, colorectal cancer, or pancreatic cancer.
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