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Class [ PI3Ks h;ave traditionally been divided into two distinct sub-classes based upon
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Benistant et al,, 2000}. In vivo proof-of-principle studies using the PI3K inhibitors
LY294002 and wortmannin, demonstrate that inhibition of PI3K signaling slows tumor
growth in vivo (Powis ef al., 1994; Shultz et al., 1995; Semba ef al., 2002; Ihle et al.,
30 2004).

Overexpression of Class | PI3K activity, or stimulation of their lipid kinase activities, is
associated with resistance to both targeted (such as imatinib and tratsuzumab) and
cytotoxic chemotherapeutic approaches, as well as radiation therapy (West et al., 2002;
35  Gupta et al.,, 2003; Osaki et al., 2004; Nagata ef al., 2004; Gottschalk et al., 2005; Kim ef
al., 2005). Activation of PI3K has also been shown to lead fo expression of muitidrug
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each occurrence of R6 may be the sane or different and is

i ndependent |y hal ogen, al kyl, aikenyl, alkynyl, cycloal kyl,
cycl oal kyl.al klyl, aryl, arylal kyl, heteroaryl, heteroaryl al kyl,
het erocyclic ring, heterocyclylal kyl, alkyl-0R7, alkyl-SR,

al kyl - N( (R il Ky A, - - ., - OR . .
" R @ (B ol S e ) 1% e ascton o
subst i t utregistaned taichematioerepri-egredab2008ach occurrence of R6' may be
the sane or different and is independently al kyl, cycloal kyl al kl yl,

or alkyl-0R7, each occurrence of R7 and RT may be the sane or

di f f er ent ThenWmpPeganseieiRigiesignaling ipdrmgasenesisky furthgr uedeyscorex hytgl findings

I k i
et or or ol et o St essEl Q‘?’%Ei%’?“fg’%ﬁé’% is BRENG Y et componly

t
5 cach odBARIVERE@ePS It PHEED (BTN Udift P 19%s Slockyahinbu J257c e al. 1995;
fornyl, aeki & af., HeboReTENEESHRspRIAtes PAEkREP at@bl@.@)ﬁzmi&}w B¥bgonizing
cycl oal k&l?aK%\éCl oal kyl al Fla/l , ?ﬁd oal ken}/f, .aryl, arylal K'o
het er oar yT* P@%&éfqné’ ing-n f-elIR feBfRRing: W%W@ﬁy Inagfive, BTENoBauR elpvaied
10 n is develbirRips, rﬁgmmvirs%faalgémf Bl%i@@iﬁ@m?{?ﬁfﬁbﬁaﬁ?ﬁa}tﬂﬂh@bai Ih?erstet
rovi so tha . al en.toge r w e ons 0
Phi ehit e 2988 TR &F ' 2t R e Bl e P B e e tese 6Ty
n + m s4.to pro-apoptolic efimuli é8taetobal iefreht 19a8)e Revopstiution 6Ms WRMESAR PTEN
d LY. b i j it t ai ni .
e e, RbeRE R g AR P 2000, Royd PGB Dl Lenes coe
‘anobher pe ereppeplotindliilhéviyers ehel.i 19880 Zhen o mt 0B sBimilatie restoration df
f | ' " ' |
of “For mul e }uncm%]'?fneﬂu@dgé n{)%gﬁ?gﬁ?ctl@rﬁﬂeﬁ'l’fmﬂﬂﬁﬂg Ache %B\lﬁ% ‘ge@%t (:%Ehl et

still another preferre i nventlon enconpas
conpotind f 28 S &f g PO0FHnkangks ard; Crargmas: 2003) and isensitizeg selirelo autatoic

the nitr ageAtsITaMBKaGNYBGEshAEoase bound to forma 5-6 nenbered
nitrogen containing heterocyclic ring containing at |east one

addi ti onal heteroatom sel ected from oxygen, nitrogen or sulfur and
whi ch mayTH2Sdessoipairdip af| Pylslga_u Ry ptag@l ani inpoarf rolein &hBﬁéguﬂiti@hllr?‘F muitiple
yet anot r e Lent . the invention encoppasses,..t
conpound%g#"agg%hg{%%gﬁgaaﬁae Se?'ﬁatRamF@i%f& O%n_nvajoaqcﬂ%gﬁ(ﬂrﬂlg?raﬁon, and
pr ef e30r ecaclivebionli afetheir lipike kinase rectivity enndributess sigsificandly ctonthe udereldbment of
For nul a & einhil h | Jtdhti

uni oh ¢ hepman ARIGIAACES. Pitnéihcit SnhBHER o JASky Py Bolehuall Rbuint the
het er ocy Geliar meghespiems it ynderfie dpsistancel to chemotherneuiiy egentsx ygenteot
sul fur  atigisitor 6 OMYsCINPIBRY adtivitie® Wopliathbersre kv thd ﬁgtemiél hhot pﬁlz R Hioit
R5 groupz. I n t. anot her Ipl)r,eferred ?nbodl ment, the i1 nventio
enconpas %@0&9{8*@09@&#808? Hzedingr ¢als to pirapoptotigstimdl Axivay| . 1 n

std hlzsanot her preferred enbodi ment, the invention enconpasses the
“compound | dazi

Qr mul I wherei.n R2 is ridipne. pyrid ne, .
oy g ridonap ngtelor P o8y el o Rk GScairkgeraTs B poneee
opt i onal Itg bautiwportart ethrgéts hin 1gortroting 3ieBlboyteo mpstiityndr dnflamedasrebligeases.
pyri di ne, ' |:RQ r 1A% di ' , r ..

Phi azol o el Al oAty B REPE RS vl BAE perqprigerc

di sti nct iafdntherebye tiigoee m i varietsnefo dipwpsiseann inteanstulard evénts.or Bignal

(1a) 3or Mghdddcion along one of these pathways that resulis in mobilization of free Ca?*,
cytoskelatal reorganization, and directional movement depends on fipid-dervied second
messengers producted by PI3K activity (Wymann et al., 2000; Stein and Waterfield,
2000},

35 PI3Kymodulates baseline cAMP levels and controls coniraciility in cells. Recent research
indicates that alterations in baseline cAMP levels contributes to the increased contractility
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or a physiologically acceptable salt, solvate, hydrate or

stereoi soner thereof, wherein R2 is as defined above. 15 In anot her
di stinct enbodi nent, the invention enconpasses a conpound of formula
(I'b) Formula Ib or a physiologically acceptable salt, solvate,
hydrate or stereoisoner thereof, wherein R2 20 is as defined above.

‘In still anaohdiemt shicst i lTﬁIs ﬁi&'@@ﬂ:hmﬂ@refoﬁeh%hb\w QR4 mK?WﬁﬂﬁR@é%ﬁldaa rd
conpound of f aicCor physi ol ogically accep ?

é For nul
salt, sol \RYi§R a'ﬂugﬁ&fra cepgqsiive B@@Féfalhﬂfﬁelﬁ@zﬂm'aw%memwmwnagm renal

def i ned -aligiies, chidiacaiypemobhg fatitbrsdddiédis, ‘ﬂﬁ&ﬂﬂbéfﬁﬂiﬁhsni Bﬁd Hiap&es.i on
enconpasses a conpound of the formula (1d): Formula I'd 100r a

physi ol ogi cally acceptable salt, solvate, hydrate or stereoisoner
t her eofs, \RHEI inhibit&id waonth E&eme@teﬂ&o@tbfck Bigdala:bﬂymctlbmfrumtem B®Y block the

?'Oﬂrhrgt (128 rgﬁf\%%ﬁr%?tvlan%@se ﬁﬁ‘éﬁé‘ tée sn !%Q 89 g S:aS lsoa tn}%ﬂammatory E:po?ile with
potential for the freatment of inflammatory and immunoregulatory diseases, including
asthma, atopic dermatitis, rhinitis, allergic diseases, chronic obstructive pulmonary
disease (COPD), septic shock, joint diseases, autcimmune pathologies such as

" 10 rtheumatoid arthritis and Graves' disease, diabetes, cancer, myocardial contractility

disorders, thromboembolism, and atherosclerosis.

PI3K inhibitor compounds and compositions described herein, including salts,
metabolites, solvates, solvates of salls, hydrates, and sterecisomeric forms thereof,

15 exhibit anti-proliferative activity and are thus useful to prevent or treat the disorders
associated with hyper-proliferation.



R51 - NO Formula le 11 or a physiologically acceptable
salt, solvate, hydrate or* stereoi soner thereof, wherein R2 and R4 are
as defined above. In a preferred enbodi nent, the invention
enconpasses a conpound of formula (1) - (V), Swherein R2 is pyridine,

pyri dazi e, i ne, pyrole, oxazole, thiazole, furan or
t hi ophen “ﬁesé} tighl Sk 16 1n i ted with 1, 2 or 3 R6 groups; nore

pr ef er abl y wherein R2 is pyridi ne pyri da2| ne, pyrimdine, pyrazi ne

O oups. 101 aEoimetbRS ifverfil bRAArXaSH e ol ineVhd g o

enconpasses a conpound having the formul a:

N 7- met hoxy- 8- ( 3- nor phol i n-4-yl pr -2, 3-di hydr oi m dazo[ 1, 2-
c] qui nazol i n-5-yl ] pyri m di ne- 5- carfpoxary de;

N-(8-(34(2R, 69)-2, 6- dlnethylnnrphu i n-43yl ) propoxy) - 7- met hoxy-
152, 3- d|hydr0|n1dazo[1 3 ;
N-(8 (3-[(2R, 6S)-2, 6-d
ydr oi m dazo[ 1, 2- c]qU|n¢
car boxam de; 2R
20di hydr oi m dazo[ T2 '

2-am no- N17- met hoxy- 8- ( 3- -rpholln 4-yl p opoxy) 2, 3-
di hydr oi m dazo[ 1, 2- c]qU|n.'oI|n 5-yl pson cotlnan1de
2- am no- N- 17- nmet hoxy- 8- ( 3- ﬁngﬁpolln 4- 0X ) 2, 3-
d|hydﬁ0|n1dazo[1 2-c] qui nazol I'n-5 y -4- netﬁ&l- 3-thi azol e- 5- car boxa

m agy Formula |
a no & J;N%&H?@ﬁy%céeptém e WP Isolr\}ate I¥y ratg :Qétg?emsomer% rggorfoxlri@rgg 20

[1,2-

R'is ~(CHz)-{CHR*-(CH)m-N{R®}R);
10 R*is a heteroaryl optionally substituted with 1, 2 or 3 R® groups;
R is alkyl or cycloalkyl;
R*is hydrogen, hydroxy or alkoxy and RS and R® may be the same or different
and are independently, hydrogen, alkyl; cycloalkylalklyl, or alkoxyalkyl or R® and R¥ may
be taken together with the nitrogen atom to which they are bound to form a 3-7
15 membered nitrogen containing heterocyclic ring optionally containing at least one
additional heteroatom selected from oxygen, nitrogen or sulfur and which may be
optionally substituted with 1 or more R groups, or R* and R® may be taken together with
the atoms to which they are bound to form a 5-6 membered nitrogen containing
heterocyclic ring optionally containing 1 or more nitrogen, oxygen or sulfur atoms and
20 which may be optionally substituted with 1 or more R® groups;

O

each occurrence of R® may be the same or different and is independently halogen, alkyl,
alkenyl, alkynyl, cycloalkyl, cycloatkylalklyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
heteracyclic ring, heterocyclylalky), alkyl-OR’, alkyl-SR, alkyl-N(RYR™), alkyl-COR" -CN

25 -COOR’, -CON(R™)R™), -OR’, -SR’, -N(R"}(R™), or -NR'COR’ each of which may be
optionally substituted with 1 or more R® groups;

each occurrence of R® may be the same or different and is independently alkyl,
cycloalkylalklyl, or alkyl-OR’;



c] qui nazol i n-5-y11-4-propyl pyri m di ne-5-car boxan de;

N- (842- (4- et hyl nor phol i n-2-y1) et hoxy] - 7- net hoxy- 2, 3-

di hydroi m dazo[ 1, 2- c] qui nazol i n-5-yl Thi coti nam de;

N- ( 8[ 2- (di met hyl am no) et hoxy] - 7- met hoxy- 2, 3- di hydr oi m dazo[ 1, 2-

30c] qui nazol i n-5-yl | pyri m di ne-5-car boxan de;

N-(8-(3-(2- (hydroxynethyl)nnrpholin 4- yI]propoxy} 7- met hoxy2, 3-di hydr

oi m dazo[ 1, 2h ﬁlqw nazo é_‘nl Oir'. nam d
N- (8- (342 ARk BrTERs )E?%"lr ﬁ eyﬁ"fﬁ?fﬂﬁ?y?”t?“ﬁﬁ \esRErdentlyi hydr o
i m dazo[ 1 hidober)ialkgy alkenylbaldyl, cotivaikyli ayeloalkylaikiyl, cycloalkenyl, aryl, arylalléyl

o] qui nazof PR AR ERR ero il b péterceryalily © " 9520

2 am né- N- V- net hoxy- 8- ( 3- nor phol i n- 4-yl propoxy) - 2, 3-di hydr oi m dazo[ 1,

N - et hogsahbifeNed e SRS ARhie AT, crono. Jomm.asghh hatogen,
g]qu(J |C nglzglamncliaﬂ(ﬂ] alBOmalk?myfmlkahgiG@d"eﬂ lcymll;qcbalklpllanydtmlkegyl) aryl,
2.3 i hydCoh Hspeary bl O i s shoBRARIGH, o el ARG

azo i nam
N48- (2- hydr oxy- 3- nor phol i n-4-yl pr opoxy) 7- met hoxy- 2, 3-di hydr oi m dazo[

1,2- qhquihnegRintedePriinl 104 8R4 hrnéréhqlﬁt
N-{7-met ho né_@;e - met h%l nmor phol i n- erESFnOO-g)\(th ﬂ}e grovmﬁ " [j:(\;llhﬁll'l ggg%ﬁl

2- 10c] qu?ﬁégofal;ent kendgpetsen \Mlg]ﬂh&@toms to Wthh they are bound to form a 5-6
N- (84342- (rieyribesthrimedden JonBiirMip Hhd) 4 ¥/ in] £4,0poxy} - 7- met hoxy- 2, 3-

di hydr oi m dazo[ 1, 2- ci qui nazol i n-5- yOni cot i nham de;
N- (842-14- (cycl obutyl met hyl ) nor phol i n-2-yl j et hoxy} - 7- net hoxy- 2, 3-
di hydr oi mirdapefeired-eritspdinea dhe imenijdiencompasses d&s compound of Formula (1),

i Fa e g B S 2 i S IBhAMNERIUEIRS PBhAR SHORLEI M Bor 3 Re

N- (81( 4- egP¥or phol i n- 2- yOret hoxy] - 7- met hoxy- 2, 3- di hydr oi mi dazo[ 1
, 2- ¢l qui nazol i n 5-yl I ni coti nam de;

N-(7- rreth % rrethoxyethyl%ﬂ rphol i n- 2-yli met hoxy} - 2, 3-
20di hydr ol ferred eubgsiment hedoxpotienencomaases; the compound of Formula

N-{7- et hg)gwhare["( RE amd RY hrhddpentienti-asret hoxy] - 2, 3- di hydr oi m dazo[ 12
- ¢ ﬂgé nazol i n- 5- Ani cot i nam de;

N- V- hoxy- 8- ( 3- nor phol i n- 4-yl propoxy) - 2, 3-di hydroi m dazo[ 1, 2-c] qui n
azol i n-5- lnﬁtn]l pyotheli prefeered eodooliment; the Invention encompasses the compound of

252-an nog £ 2, 3-d azo
125 °0) orAAL DA AR BB o !
N[ 7- met hoRhg- t@“(‘@khf@ﬂ'pﬁ -6 membgrest visogsn) coptathing heteooyalic diag opritaiBingJatui n
?é F' I N- 5- 1e%dtlmd a8kl hé@éﬂbﬂ%@cﬁe‘d‘%ﬁ%@ﬁéﬁ%%n or sulfur and which may
i met h# é’%ﬂé‘!@ﬁ"%@ﬁ?tﬂ%ﬁﬂ%ﬂ ormage; R SQURS. 3-
30di hydr oi m dazo[ 1, 2- c] qui nazol i n-5- Apyri m di ne- 5- car boxam de;

In yet another preferred embodiment, the invention encompasses the compound of

Formula {1}, wherein R* is hydroxy.

36 Inanother preferred embodiment, the invention encompasses the compound of Formula
(1), wherein R* and R® are taken together with the atoms to which they are bound to form
a 5-6 membered nitrogen containing heterocyclic ring optionaily contaihing 1 or more
nitrogen, oxygen or sulfur atoms and which may be optionally substituted with 1 or more
R® groups.
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rel -N-(843-[(211, 6S) -2, 5-di net hyl nor phol i n-4-yl j propoxy) - 7- met hoxy- 2,
3- di hydroi m dazo[ 1, 2- c] qui nazol i n-5-y1) - 6- net hyl ni coti nam de;
rel-6-acetarrado-N-(8-{3-[ (2R, 6S)-216-di net hyl nor phol i n-4-yl ] propoxy}
- 7- met hoxy2, 3-di hydroi mi dazo[ 1, 2-c] qui nazol i n-5- yChi cot i nam de;

35N[ 7- met hox lin-4- - 2, 3-di hydroi m dazo[ 1, 2-c] qu
onsol | o By 2t AERed pmbodinert 6 Bidio sRerpeses the compound of

6- am no- NFdrifwieed ) akgretr R3ismstylol i n- 4 yI pr opoxy) - 2, 3-di hydr oi mi dazo[ 1
, 2- qqui nazol i n-5-y11-2-net hyl ni coti nam de;

2- am no- N- [ 7- met hoxy- 8- ( 3- nor phol i n-4-yl propoxy) - 2, 3-di hydr oi m dazo[ 1
, 2- ci qui Instibencthér yréjeréd matbadimpnt i the divaamﬁenamrbm@é% ¢ compound of

56- anino HOX - (3-mmrphol i nd- vl propaxy) -2, 3-

di hydroi méoép' ;ﬁ@ yhge(%%nlg '?H 1 ﬁ"é%PWHH’H?ﬁ epyrgzmé/, pyroie, oxazole,

2- am no- Nhtazolﬁemrﬂmgf tBlo(:&nu.)opﬁnnially]subsyiutﬂdapﬁDdy)z{ﬁBﬁ%brbupi;‘ @ioné dazo[ 1

, 2- c]qui C
N( 7- met hor'5>;]t3é/1:7e -H C%H P%nc%zﬁ?ﬁéﬂ@%@ @}% ﬁ]\}rgr o] ﬁzc? %'[ﬂllaﬁol%'] qui naz
olin-5- cﬁﬂﬂpmlb’cﬁubﬁ’dmede\ﬂtm 2 or 3 R® groups.
2- ([ 2- (di met hyl am no) et hyl j am no}- N {813- (di met hyl am no) pr opoxy] - 7- ne
t hoxy2, 3-di hydr oi m dazol | . .

, 2- c]’c?w g 2dlistireEembadimentsihg inentor arenmnRassass compound of formula (la)
2-ani no- N- {80- (di net.hyl am no) pr opoxy] - 7- et hoxynl—,—>di hydr ol m dazo[ 1,

2- c]quinazolin-5-y1}-1, 3-thi azol e- 5- car boxam dg;

15rel- 2-am no- N- (843- g ~8) - 2, 6-di net 4-yl | propoxy)-7-m
et hoxy- 2, 3- : N

di hydr oi m dazo[ 1, 2-c] thi\g;z( i e- 5-gar boxam de;
rel-6-amno- N-(843-[ (2R ' 1 e p M 1 propoxy} - 7- met
hoxy- 2, 3- di hydr oi m dazo[ 1, 2- c] C]UI nazol i n{5- Ani cot;@o}le
-ca

2-[(2- hydr oxyet hyDam nol - N-g met hoxy- 8- (3oqor phol i n-4syl propoxy) - 2, 3-
20di hydr oi m dazo[ 1, 2- c] qui nazol i n-5-yl i pyrim di née oxani de;
N[ 7- met hoxy- 8- ( 3- nor phol i n- 4-yl pr opeoiia & 3-di hydroi m dazo[ 1, 2-c] qui

nazolin-5- y1]-.2- = Met ho r opyl )an no rimdine-5 rboxani de;
2-an o Py Plonled SRRk S e . WA srcisre 98 amal Btk Whe(R 81 1
, 2- c] quiimag définedsabpivé.pyri m di ne- 5- car boxani de; CM

25N[7ﬁnethoxy 8- ( 3- nor phol i n-4-yl propoxy) - 2, 3-di hydroi m dazo[ 1, 2-c] qu
I nazol'i n-5-

yl]-2-[ (3o ﬁﬁfptbﬁbqifﬁﬁmcaembﬁfﬁl@syt JreninyRtien eneAmiaseesa gempeingrf fermula (Ib)
21( 2- met hoxyet hyl ) am nol - N47- net hoxy- 8- ( 3- nor pholi-R-4- y| pr opoxy) - 2, 3-
di hydr oi m dazo[ 1, 2-c] qui nazol i n-5-yl ] pyri m di ne- a-ca>boxanide;

24[ 2- (di et hyl am no) et hyr] am no) - N17- met hoxy 3 phol i n-4-yl propo
v)-2,3-

@ hydr oi mi aazo[ 1

4-yl pr opoxy) -2, 8<di hydr ogwjgizol 1
, 2-ci qui nazol i n-5- y11-2Zpyrrolidin-I-yl pyrinidi ne€5- cafboxani de;
35N[ 7- met hoxy- 8- ( 3- nor phol in-4-yl iorgpmmré 2, 3- di hydr oi m dazo[l 2-c]lqu

i nazol i n-5- azi n- e- 5- car box
N7 et hs FETReHA b BreP e Ry iy 9B s Fidkirerme AhoBrs R, n
azol i20- 54is gd flefredmbpbal | n- 4-y| pyr 1m di ne- 5- car boxani de;
N17- met hoxy- 8- ( 3- nor phol i n4-yl propoxy) - 2, 3-di hydr oi m dazo[ 1, 2-c] qui na
zol i n-5- y1]-6-pi perazin-1-ylnicotinam de hydrochl ori de;

In still another distinct embodiment, the invention encompasses a compound of formula

(tc)
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56-[(38)-3-am nopyrrolidin-1-yl]-N47-net hoxy- 8- (3-norpholin-4-yl propo
xy) - 2, 3- di hydroi mi dazo[ 1, 2- c] qui nazol i n-5-yl i ni coti nam de
hydrochlorlde hydr at e;

6-[ (3R)-3-am nopyrrolidin-1-yl]-NL17-nethoxy-8-(3-norpholin-4-yl propox
y) -2, 3- dlhydrol mi dazo[ 1, 2-c] qui nazol i n-5-yfini coti nam de

hydr ochl ori de; N
6-[ (4-fl uorobenzypam no] - Nd7- net hoxy- 8- ( 3- nDrphollr- ylpropoxy) 2, 3-

10di hydr oi m dazo[ 1, 25 nazol i n- 5- yI]n|co
6-[ (2-furyl met hyDam mo] - Nif7- met hoxy- 8- ( 3-
di hydr oi m dazo[ 1, 2- CT;ZZZJzoIin 5- yfinicot
6- [ (2- met hoxyet hyDam n 1 th = 8- :
dlhydr0|n1dazo[1 2-c] qui nazol i n- 5- yI]nlcotlnanlde
15N- U- et hoxy- 8- ( 3- nor phol i n4-yl propoxy) - 2, 30d\pydr0| zo[ 1, 2-c] qu
nazol i n-5- yl1]-6-(1H pyrrol -1- yI)nlcotlnanlde

N47- met hoxy- 8- ( 3- nor phol i n- 4- yIpropq*ymuﬁla dlhydr0|n1dazo[1 2-clquin

azol i n-5- ol in
N (7 et nGg PRYARIBRHR e tentarts B SoGtR. bieBate or sarestsamensrept herein Rt
zol i n-5- BMsldafiinedabovem de;
6- [(21; di met hyl pr opanoyDam no] - N17- nmet hoxy- 8- ( 3- nor phol i n- 4-yl propox
y) 2, 3> di hydroi m dazo[ 1. 2-c] qui nazol i n-5-yl i ni coti nam de;

6-[ ( cycl oiv xgb ghethendisinshembedimppty thednvteolign xdodrpassashaddnmpoting lopthepoxy)
-2, 3- di hyg hghgk?azo[l 2-c] qui nazol i n-5-yani coti nam de
25hM7 nmet hoxy- nor phol i n4-yl propoxy) - 2, 3- dlhydr0|n1dazo[1 2-c] qui
nazolin-5- y1]-6-(2, 2, 2- trlfluoroethoxy)nlcotlnam
N[7-nethoxy-8-(3-nnrpho|in-4-y|propoxy)-2,3-dihydr

i n- 4y propoxy) - 2, 3-

i i zo[ 1, 2-c]quin

30d|hydr0|n1dazo[1 2 chU|nazoI|n
N- 17- met hoxy- 843- (4- net hy
1, 2- c] qui nazol i n-5-yOnifcotin

N[7 nmet hoxy- 8- ( 3- nor phol}i n- 4- yIpropoxy) 2, '-dihydroin;fii;;i;z-c]quin
azol i n-5-

y1] - 2-{[ (et hyl am no) car boiyl i am no) - 1, 3- th{\iole 4R24r bo i de;
35N- U- met hoxy- 8- (3 mor phol ijn- 4- yIpropoxy) 2, 3-di hydroi m dazo[ 1, 2-c] qu
i nazol i n-5- yll {Rnethyl&ﬁlno)carbonyllanlno}nlcotlnan1de

N17- met hoxy- 8 (3 nDrpholln 4- yIpropoxwhrﬁu%|glhydrolnldaZO[l 2-c)quin
azolin-5- yl]-2-(nethyl anlno) 1, 3-t hi azol e-4- car boxam de;

N[ 7- m® hoxy- 8- A RhyS| ey acapplableosalty soivate.dvAtAte o sieraaisemer, thesPfiui na
zol i n-5- yani cwmeramm"cm':d R* are as defined above.

5N-{ 8] 2- (di met hyl am no) et hoxy] - 7- met hoxy- 2, 3- di hydroi m dazo[ 1, 2-c] qu
nazolin-5- y1}-2,4-dinethyl -1, 3-thi azol e- 5- car boxam de;

N- (8( 2- ( dinnyet anydtieridisinet dmbodiment/mhe ventich, chodinpyishesiaofoahd 42the] qui n

azolin-5- O*%% ﬁlgethylnlcotlnanlde
6-(Risopropy o) car bonyl | am nol - N- V- met hoxy- 8- ( 3- nor phol i n-4-yl pro

poxy) - 102, 3-di hydroi m dazo[ 1, 2- c] qui nazol i n-5-yl jnic m de;
N[7-nethoxy 8- (3- nor phol i n-4-yl propoxy) - 2, 3-di hydr oi dazo}l 2-clquin
y-l yPQ

azolin-5- yl]-6-pyrrolidi icotinanide;

R¥ N o) N
\__'4/\ /L
: 0 N NH
o)
15 ™~ R2 0

Formula le
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6- (di met hyl am no) - N47- net hoxy- 8- ( 3- nor phol i n-4-yl propoxy) - 2, 3-

di hydr ai m dazol 1, 2- c] qui nazol i n-5-yUni coti nam de;

15NA7- met hoxy- 8- ( 3- pi peddi n- 1-yl propoxy) - 213- di hydr oi m dazo[ 1, 2- c] qui
nazol i n-5- yl I nicotinam de;

N17-met hoxy- 8- ér(?:a M{g r‘r;{géf%hy adoebtabld sa)ftygolvdte, h?/dlt}a\(g bPLMegRz oL fhereo} quin

azolin-5- yfini

N-[ 7- nmet I‘qurele-F(ZanlR)earedBNeﬁnqd aoexy) - 213- di hydr oi nmi dazo[ 1, 2-c] qui n
azol i n-5- 20ygni coti nam de;

6- { Ret hyl am no) car bonyl ] am no} - N47- met hoxy- 8- ( 3- nor phol i n- 4-yl pr opoxy
)-2,3- dilRydr errﬁdl&z@pmmgmt,utqmnwanzt@mmc@nmasns espmpaundief, formula (1) - (V),

6-fl ugy o- %grgmrp@t,g'l ?,gnd”gﬁr%hn%}nﬂa@ 8. PyRIARO BYrbIe? oa A Wil Rl H AR 8L

1, 2- CjQUInaZO I n-

252- am nothﬂplﬁn%PWW BUQSQtW‘ﬂI%M%OF@W WPBR®H Xyore Rregersabiy whereiniRids o
[1,2- cl waﬂﬁ\é%}‘riﬂaﬁnd ]ﬂynilmcﬁné’@n?é%tn% ﬁ‘yr&l@r&&&@@og%azol ogh%p_a& hydr of m

2- (et hyl am no) - N- V- 35;:\5( mor pAol I n- 4-y| pr opoxy

i dazo[ 1, Bubsit t&ﬂ“f‘ntﬁz“elzlf’ﬁ VATPUBS- 3- t hi azol e- 4- car boxami de;

| sl - F- met hoxy- 8- ( 3- nor phol i n-4-vyl propoxy) 2, 3-di hydroi m dazo[ 1, 2-c] qu
i nazol i n-

N- E8- {%- A%Swgﬂ%%{ﬁefgﬂéi w@&e?lmm g iRYRRtN ANCRIIRASESD A EPRMBPYNEASIVINg thee

yl ] ni cot ifosmlale;

6 am no-N- V- TR Pz?%ﬁ%’—# géﬁcgr %l@-d—ﬁpl%pgxys)aqg(éfl?lytjzl"blmlgazo%dé oi m dazo[ 1,

- c]quinazolin=
\3 7- met hoxy -cBifr@zaiin-flylpyrimidingtSpraipmamjde?, 3- chydr oi mi dazo[ 1, 2-cl qu

I 5- vyl
II\IE]{ &ZSEBI ?dl et K l\. gmﬁ 2%/ ﬁ'sthryrer?%pm"nﬁbyé]p?pﬁ%r 0 rt:fhlthgx%o[ 1,2-c]quin
azol i ¥- 5- yl} rﬁ :};glhytafgmrg@zo[ -c]qumazolm-s ~yi}nicotinamide ;

N-{8-[2-(dii swtmvf(mssp)z%télﬂéw&miorﬁrﬁﬂ.mzsmp%p%xﬂtmh@%w“ dazo[ 1, 2-c]
gui nazol i n5-yQOnj cot1 n
5N (8- [ 2- (di eﬂq’%/ﬁ'&ﬁﬁ’fﬁw)@ﬁ?&%ﬁ]@q}"fr?é?'ﬁb@cy')@ Adigreftyli Sithiearle st 1, 2- ¢j qui

nazol i n-5- yl kaioeamisem de;

N- {843- (di net Ia.m [ OPOX roi mdazo[ 1, 2-c] qui
na{zol i ng yl }ni CEHF f’ﬂ:mf XY (8 BN Y-yTrapcx 5%% [ la

N- ( 812- (di net Wydmlmxd}am[mm@mulmamn-ﬁqﬂyl ;2 iBazdleh§-daboramidao[ 1, 2- c] qui n

6l\ll-zjm?I Ret5hOig}'g_%’ﬁBN—Q@rg%?\nx;gsx}?-morphollg-dl-yéorgpcgqh2& oi m dazo[ 1, 2-c] qui

nazol i n- 5- y1ﬁlfwd(qimﬁﬁw{éﬁ-@@')'pwlﬁ‘ﬁdi]ﬁeméoimnm{am de;

N-[ 7- et hoxy- B-4AngN- btthﬁsthdPMb{h Sodliylpdi oi m dazo[ 1, 2- ¢l qui

nazolin-5-0 yli-2-(me i ne-'5- car boxani de;

15N- (8- ( 3- ani HBW?FS’&TB idaz [7’ 2@9%‘!8&%?"'2’531]&%9’5‘11'01 Aithiazale-5-carhoxamidaazol i n

- 5’3 25 2-amino-N-[7-methoxy-8-(3-morpholin-4-ylpropoxy)-2, 3-dihydroimidazo[ 1,2-
c]quinazolin-5-yl]-4-propylpyrimidine-5-carboxamide;
N-{8-[2-(4-ethylmorpholin-2-yl)ethoxy]-7-methoxy-2,3-
dihydroimidazo1,2-cjquinazolin-5-yl}nicotinamide;
N-{8-[2-(dimethylamino)ethoxy]-7-methoxy-2,3-dihydroimidazo[1,2-

30 clquinazolin-5-yl}pyrimidine-5-carboxamide;
N-(8-{3-{2-{(hydroxymethyl}morpholin-4-yl]propoxy}-7-methoxy-
2,3-dihydroimidazo[1,2-c]quinazolin-5-yhnicotinamide;
N-(8~{3-[2-(hydroxymethyl)morpholin-4-yl]propoxy}-7-methoxy-
2,3-dihydroimidazo]1,2-c]guinazolin-5-yl)nicotinamide;

35 N-{8-[3-(dimethylamino)propoxy]-7-methoxy-2,3-dihydroimidazo[1,2-
clquinazolin-5-yi}nicotinamide 1-oxide;
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Ani cotinam de trifluoroacetate; ]

[ 7- met hoxy- 8- ( 3- nor phol i n- 4-yl propoxy) - 2, 3-di hydr oi mi dazo[ 1, 2- cj qui na
zolin-5- yllthi ophene-2-car boxam de;

[ 7- met hoxy- 8- ( 3- mor phol i n- 4-yl propoxy) - 2, 3-di hydr oi m dazo[ 1, 2-c] qui na
zolin-5- 20y11-2, 4-di met hyl -1, 3-t hi azol e- 5- car boxam de;

2- met hoxy- N- F- a%tnh@acm%ﬁén&e;t@t@hio%ouﬁ-@ﬁwx})-ia Anahidiaakdf 9azol 1

2- cl qui nazol i n- rim di né-5-carboxa
ﬁgg‘l

N- [ 7- met hoxy - 8SladngeRigrsylpytnmidinesbsateyamides- di hydr oi m dazo[ 1, 2- ¢] qui
2‘2@2'7' pretShoyll ?-frhétﬁcﬁﬂyd}i[g? mo hohn-4—ylpropoxy)-2 3~d|hydr0|rrr1|g?zrﬁ[1d 25001, 2- ¢] qu
- X - -

i nazol i n-5- Oyygﬁﬂ?%ﬂ%ﬁ' %EY%?}E’&M Y"?Y')"'C"t'“am'd%

N47I mes hoxy - 8- 636Mpphiglatrmﬁd§=w-[?9ﬁl@zﬂmyB-{?—nﬁnﬂoﬂ&-ﬁ@%rﬂb@@}ﬂ[ 1,2-c]quin
VIR ok iy it fir o

5- met hoxy- NA7- Ndembhydrexx-a-mmpmmu-y&pmpymﬂemhw23&1rq;umndrdazm dazo[
1, 2- ciqui nazoé]hnﬁ.lgz ry)ﬁ]ﬂf'oﬁ

[ 7- met hoxy- 8- ( ropbxy) 2, 3-di hydroi m dazo[ 1, 2-c] qui na
zolin-5- yi1]- 6Nrfé'mgﬂﬂWtﬂoﬁr(ﬁanethnlmorphOiln—4-yl)pr0p0xy]-2 3-dihydroimidazo[1,2-
356- (qagetyl am gjg),, lﬁ‘erﬁ}tn E{atﬁ QS nor phol i n- 4-yl propoxy) - 2, 3-

di hydroi m dazo }({i ui'nazol | n-lg-yl ] ni coti nam de;

N-[ 7- met hoxy- 8 ( &wnamyblppm@@wy«}-mrgpmh?rm@moﬂye&%[ 1, 2- c] qui
nazol in-5. yl] ghdbinidizoie cRlindzolfsyniicahankby acceptabl e sal t,

sol vat e, hydra]gel {cgrem SO er eq preferred

enbodi ment, th ?%Eﬁsﬁ gﬂb@ﬂﬁ%gg?é@%"@dﬂ%w 7HRGPRYBRe formul a:
N-[ 7- met hoxy- Sdifigiraimiqzzol1i BelfuinbpsipR®yihicolingmideny dr oi m dazo[ 1, 2- c] qui
nazol 5- ylj

N[ 7- lrlrgt hoxy- 8“((5%%hr qu'ﬁr{‘%z metbaysiyymorraolin- 3visthe M-85 of 1, 2- ¢] qui

nazol i n-5- yO0-@hydseimjdazoliR-clnaimagain-5-yl)nicotinamide;

S e oy N SRR oh SR ARl HERERPE BT e 01 ™ 022

o[ 1, 2- c]qui nazo
N- E7- met hoxy- 8‘-?19‘39?149}' m'}ﬂﬁﬂmf’-wlﬁﬂopoxy) 2, 3-di hydr oi mi dazo[ 1, 2- cl qui

nl\l-afgl[ I2n(g| rrgéLlN Tﬁeﬁio {8%%((21 étﬁ;ﬂ n?%”éré&dl ﬁ%ﬁ{)ﬂo&?}dazo[ 1,2-c]quin

azol i fo 5. 15y|‘¥ h%w%ﬂéﬂpC?écy.]llwnazoIm-S-yIYmco’tmamld

N-{843- (di met hyl{ametrayxpadpnmethyimohbipxd.yifinsthehy Rz St GhyBreiRidzdp12- ] qui

nazol i n5-yl }n'(ﬁ&tl haLBiTh g%l}mcotlnamlde .
N-[7-methoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-c]quinazolin-5-
yllpyrimidine-4-carboxamide;

25 Z~amino-N-[7-methoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazof1,2-
¢]quinazolin-5-yllpyrimidine-4-carboxamide:
N-[7-methoxy-8-(3-morphelin-4-yipropoxy)-2,3-dihydroimidazo[1 ,2-clquinazolin-5-
yl]-1-methyl-1H-imidazole-4-carboxamide;
rel-N-(8-{3-[(2R,68)-2,6-dimethylmorphalin-4-ylJpropoxy}-7-methoxy-2,3-

30 dihydroimidazo[1,2-c]quinazolin-5-yi)pyrimidine-5-carboxamide;
rel-N-(8{3-[(2R 68)-2,6-dimethylmarpholin-4-ylJpropexy)-7-methoxy-2,3-
dihydroimidazo[1,2-clquinazolin-5-yi)-6-methylnicotinamide;
rel-6-acetamido-N-(8-{3-[(2R,68)-2,6-dimethylmorpholin-4-ylJpropoxy}-7-methoxy-
2,3-dihydroimidazo[1,2-c]quinazolin-5-yl)nicotinamide;

35 N-[7-methoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1 2-c]quinazolin-5-
yl]-1-methyi-1H-imidazole-5-carboxamide;
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6- {[ (i sopropyl am no) car bonyl | am no}- N[ 7- met hoxy- 8- ( 3- nor phol i n-4-yl p
ropoxy). 2, 3-dihydrol midazo[ 1, 2- c] qui nazol i'n- 5- ygni cot i nami de;
20N-{812- (di net hyI am no) et hoxy] - 7- met hoxy- 2, 3- di hydroi m dazo[ 1, 2-c] qu
i nazolin-5- y1}-2,4-dinmethyl-1, 3-thi azoI e- 5- car boxam de;

N[ 7- met hoxy- 8- 2 m)r hol i n- 4- %I et hox%/ -2, 3-di hydroi mi dazo[ 1, 2-c] qui na
zolin-5- yOni d&methoxy-8-(3-morp dlin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-

[ﬁl 6- fzim3n0 Ntﬂtﬁltfﬁ&dlﬁ%@l]@gﬂ]eﬁl Bicatinghiag! m)r}ohol |5n 4-yl] p[ 0I00><yzj 7-me
oXy- i i a azolin ni cot i nam de;
rel- 2- ani no- N-Z? {"@y ﬁ'@g "h'@)‘Y‘g %WFH’L&H WB‘?QBH’B’I)%{?/‘@!??'X/W'BF%G&W 7-me
t hoxy- 2, 3- c]qu1nazohn-5-y!]-4 -methylpyrimidine-5-carboxamide;

di hyd d d
2 am o N[ 7- RERResE B T TP hRlbR Gy 88800 dr o mi dazof 1
, 2- clqui nazold:hydﬁalmiqazy[n;mm]duumoﬁn-tsan]hmbﬁrmmiee

Cnazol 1n- 5. y G AIPEIVE REREREG mdRolbronot) DR R R 2 < O
N[ 7- met hoxy- 8-C{Hmaxofirbiyi]ii; Sﬂ-eypdzple@omjo))xé}mﬂeﬁl hydroi m dazo[ 1, 2-

| |
ccceptable salt-mBHioPEtient 3 RaARAZ BhydoRibeRbfl 7 ot s
therd0is a di yﬂﬁ‘é@@?ﬂwd%et ween the chenmical name and the chenical
t t d
over t ﬁéechﬁﬁlzﬁ%?@’n“gﬁﬂﬁ' R B L N S S e R
nechani sm thé a@ﬂ ?ﬁlﬂumaégléh$-yl}mwﬁ cafbgzpsaragdesur prising

llacg? vity for tzb@nharNJ{a KiLtﬂli'né!ﬁ mﬁm&;ﬂ?@ad T2 B-dnldroaneBAt-
c cal and s ructu yﬁ ?ﬁbg"ae?ﬁ over those corrpounds of the prior
¥

art. It is bel %‘”ﬁ 7 PAPAYPAIERS vity i s based on the

cheniigal st r ucéh-amiro- NJ(@{S:WGanﬂ.ﬁrd|maﬂwmdrplwhalyljbft@obﬁﬁl-ﬁlbﬂ%x@fz 3-
t he conpounds substituted

with R5 and 1 g%'éfﬁ%?ﬂig c]g%%azgﬁrbsglapyré{p@mg%ﬁaég 9% and R2
provi de the nedebaming-M(8{3(213. SsgmMmeWMmmnn-gwl]atowoxga"f—meﬂﬁxy-a 3-

allow for acti Yoi ,hmggwgr%%@yzghﬁ bﬁgﬁféoﬂlﬁam& erm'alkyl' refers to

a straight or anc adicdl consisting. solely

of carbon and 2H{Rthyieetivbaminol-brl¥ anethexy-&63-apipholin-¢-aiphnexeri3-

hydr agen at omginy@RShRiaBe[ iy MH-BL dinB&VdashxafRIB; One to ei ght
carbon atons, yg Whi chp[kg_d;‘tﬂached tygb*rﬁﬁi Irnest of xt he nol ecul e by a

singl e bond, dGEHMEROXY- N%RW)EWY’P"HB‘PW 3-dinydreimidezell gpgiuinazolin-5-
met hyl et hyl ( :yqqq(w»,ekﬁoxypsrowyammo]pjrmawlsrcaama&ndbr di rret hyl et hyl

(t-butyl). 20 ers to an ali dr ocgr.pbon
group cont ai ni nﬂ'ﬁggﬁﬁgﬁd%%éﬁ{mﬂ% Weﬂ'}‘?ﬁy%il}% @Hﬁ‘é ﬁzb
strai ght or meMdth-ybpwmdmd-Squam ng about 2 to about 10
T2 Bopenyi | ST met B SR mokcl Ao k20 AR gk e gpuinazoling,
term "al kynyl yllﬁe[(%mrnh@llMsdm@n@nmlrmipwmddiuwccacttmm:daydr ocar bonyl
nthe range ofameodRReRolIRITIRBIER 8IS i A o 2 g
inther ange gh Vﬁmtdaéo[&-ﬁ OJ%’ITH?OWWTYBPM&‘F'@'H@@FQWENHP bei ng )
pr Eﬂ;I e][ r edéI ﬁ Q-{[Z-@ﬁl’?idmylbmr nefeth@atrifidp N—Fﬁ-ﬂﬁ@tﬁéxy tés%sttmﬁ%oﬂﬁtf@:&abo@s-glap
as defined her atta i a 0X o0 the rest “of
mol ecdl e. Repl‘jg@'a'fﬂrﬁlf’%%?giciwaégm% Y 1%5@3"8'? BRREPARRIYRt hoxy and
ﬁt hoxy. thmn'thx{S-[aL(umeo ﬂimﬁsr-ﬁﬂmlkkagsw;wﬁmﬁ&gﬁ@h ned
erein attac \Y age to an al kyl group ich is then
attached to t%&ufﬁ%ﬂ"%¥9@'@?‘f3}$@mg *any carbon from
N-[7-methoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-clquinazolin-5-
yll-2-pyrrolidin-1-ylpyrimidine-5-carboxamide;
35 N-[7-methoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-clquinazolin-5-
yl]-2-{(4-methylpiperazin-1-yl}pyrimidine-5-carboxamide;
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al kyl group that results in the creation of a stable structure the
rest of the nolecule. Representative exanpl es “of those groups are

- CH20CH3, -CH20C2115 The term "cycl oal kyl " denotes a non-aromatic
nono or multicyclic ring systemof about 3 5 to 12 carbon atons such
as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and exanples of

mul ticyclic cymLpaﬁJﬁMJa):gg LRy theﬁawg,r%{)%gégkg Iothb¥dory 2 {¥in-5-

and nor bor nyl grou S _‘g |cy roups
e.g sprio (4, 4Yl-gsperphejin. Y’ﬁé"mfémm5*w*é¢>@m!d@(I al kyl " refers to cyclic

ri ng-containi ng.[va\qgtﬁ@kﬁa.@pﬁ,bﬁjheh Iéﬁ,;{ogﬁa% Ef&?@dﬂoﬂnﬁfa Vatp %qugﬁﬁ”

up to 8 carbon g% dir ctlélqyattac rou
al so attached YOwPiRerazn-i-viy B?’H!déhﬁtifoélﬁw%r bon fromthe al kyl

group that ressl3s)- thnﬁlh@pﬁfoﬁ@ihhw Nl[?'-é‘:e k&3 wdrpidiH4s,] Sﬁ#ﬁ&yﬁlé 3-
cycl opr opyl net CV. et ent | et hyl erm

)altr yl " y rg?‘/ers i%y%[f’ ?§°£+j¥§&ﬂ E'Q\F/@'"Fﬁé %ﬁ@yﬁrﬁﬁ'@]@f‘%”fhﬂfﬁlﬁ- to 14
gar Eon iat Oﬁ SGEBRRS- aﬁiiamslrrollmﬁ-ﬂ|3511]W{T—mbﬁfok?-h;{gfnﬁﬁ?ﬂitﬂthLylprbﬁt?@')lﬁ|3-

i phen e ref.e n_ ays ro s defi ned
hEIPEI nydl rectl élﬁ%(mﬁ'ggégztoﬁ gﬁ%l%‘?""@r’f‘ﬂfﬂf"g@'ﬂ'&%|hﬁgf8°'ﬂgff% n which is
then attached 6{{4tfhierabenzylmminadN:7enethoxyrg-(3molpholin-4-gipredryka,B- gr oup
motecile e g AndiGpfdeat| S flna B RalhAMELL T 7 LT Cove e 1ing:
refers to a st@'ﬂ%umlmﬂtbyllwllmif?bﬁ'rraelhoxsﬁ@-(?rmmhnwmmuxp)qz,sst s of

carbon atons a&lﬂy&rélﬁiﬂ%ﬁ i-@]qﬁh&?olfﬁ n%’hn‘?éﬁldéﬂ ected fromthe group
0 25 consisti ng of nitro S, é gen and sul fur. For

pur poses of thf¥ |WEW§'W')8@’W@ “Nd?'@?ﬁt}@ﬂﬁr -memiolinbyiprobona, be a
monocyclic, bi muyadromda“zotfz-ﬁmginhﬁonhlsih@]nﬁ:\sﬁﬁsﬁﬁ‘liev\h' ch may include

fused brldge iro rjn d the nitrogen, phosphorus,
carboh® oxyg egN 8# "?@?W @"@f'ﬂ?@x?IWﬁB" oRExEregbyireindargl glayinezefays-
be optionally yl}e&i—dil—t—pykrdsld-wﬂaoﬁnmmdd,l dation states. In addition, the
02 A B PLE EA e LfALsl
het er oar yl n@IphOERMlenemt®UCh heterocyclic ring radicals

i ncl ude, bUt A7y B-faq et Et'rJﬁ k3-8 drgli'r{]c?gzop %IHU'H?TOI'"'S‘

benzodi oxol yl , benzodi oxanyl, bar
di oxoPhnyl , ~ i nABICPUTARYEE: napht hyr| d| nyl, perhydroazepinyl,

BPZP?é : Rzl D@Fﬁtzlvnﬁélhytﬂ'opaﬁbﬁ)%ﬂﬁr&i}#fnor)r(ngtlﬁl S @édgll'pr?g}?r?/—ﬁwyﬁ%&poxy)-z 3-

35i soqui nol i n hyd%%@?‘%fBGazzaﬂWé%?}B%W Incgtinagdelr oi soui nol yi |,

2' peri di ny: dpﬁ [teyciuprapptcarisbnyarnind pe{Afiethoky- Saswrdirp!rm?ﬂbrwbxy)-z 3-
oxopyrrol i di rroly -

pi peri donyl, ngrro ll%éﬁ?%ﬁzf%{r}iéémﬁg%%beﬁhﬁ"ﬁg pyri dazi nyl,

oxazolyl oxaz dﬂ{ﬁwﬂ'@%ﬁdﬁtmrnmlm%ylprapmtw-ﬁ 3- dlhyﬂquazn[siqaéa]thaiohn-&

i soxasol i di nyly. W?ﬁ-@l’ifld&)‘deth&xg et hiazolinyl, thiazolidinyl,
i sot hi azol yl, qU|nuc q% othlazo |d|nyI indonI, isoindolyl,
[

i ndol i nyl, " i sd¥Haeetheyy-8 %{ﬁwlﬂﬁ‘ﬂﬁf@PW)-z&@iwﬁﬂﬁﬂazgﬁrﬁidhyfhaZQIin-S-
qui nolyl, i sowlm@ﬂ.mbro,ﬁaﬁﬁmmlﬁérﬁﬁgw nol yl, 5benzi m dazol yl,

thladlazolyl r enzot hi azol benzooxazel yl, fury!,

t et r ahydr of ur t‘{/)&o%f'g%lj SY/"H} HE{Z%@HW'BE@T%W?W""D%M@WHMTM

t hi ansr phol | n)dlhydtdmwmtmé]qmuézoﬁ%fqubdlﬁ\aiﬂw@mr pholinyl sul fone,

d| oxaphosphol n hr oman i sochroman 10The term

' het eroaryl " EN Pg‘ ?‘%'Sﬁé?%%b@’é% ReLagiy X'QWP@HPE 12 %Q'h%@?'ﬁﬁ%ﬁpﬁﬁ ei n

whi ch are G]qumazohn-S-yl}nlcotlnamlde
N-{7-methoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-clquinazolin-5-
yll-2-{[{methylamino)carbonyl]amino}-1,3-thiazole-4-carboxamide:

35 N-[7-methoxy-8-{3-morpholin-4-yipropoxy)-2,3-dihydroimidazo[1,2-cjquinazolin-5-

yll-6-{[{methyiamino)carbonyl]amino}nicotinamide;
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aromatic. The heteroaryi ring radical nay be attached to the main
structure at any heteroatom or carbon atomthat results in the
creation of a stable structure. The heterocyclic ring radical
may be attached to the main structure at any heteroatom or 15carbon
atomthat results in the creation of a stable structure. The term
"het er oar yl al kiT-mediaxy$-{Bembmshelinedyiptopoky)e, 3-ditiyd@imidszal e cliaihabeine-n
directly bondegh. IaIkyI radi cal may be
attached to tﬁg] %grﬁhg%hl&{)q@thl%gwg%gé%ﬂﬂ %t om from al kyl group
that resul ts il ﬁ@“@‘@&t@d‘ﬂomﬁow-&ﬂaﬁb&ﬂs&3—dd:lydnoemdath[1'ﬁfe]mmemhn-5~
“heterocycl y1"ynRbfhdmitg @ heterocylic ring radical as defined
herein. The heterocylyl Ting radical nmay be attached to the main
structure at ayd %?@P@QV'@M"&)%M@%{ @rd. Braihydeodnidezol1 B—cidumazol;n 5-

creation of a yﬁ]t.@hldanggh§|up3_g{,§m|@§'gg,%o§§,ﬁgb heterocyclylal kyl" refers
to a heterocyl| at?e%ra i cal as fined herein di rectly0 bonded to

al kyl group. ™ %V@W%tk%]'?d@ﬁfm erfliydroimidazaiba-clavinapalin-5-

mai n st ruct ur eyllé-n@yfdbtinbemet N the al kyl group that results in the

creation of aqi_ﬁﬁsble s ryct.u term "carbonyl™ refers to an
0

oxygen atom b R %?@SW%QFWJIN’@ 'ﬁﬁ?‘@@hﬁ'ésﬂpf Bwlicdinnencxy)-
bond. 10The t e 8, -yoipemitazo @xckaiezomsls spbisotmbrridaor | ne, - ofil or i ne

T o oS e M orbiiodd Heant o bl Bkt £ SahAR o,
this is taken ME-pwatidiatsygnisoangties conpound, salt, pol ynor ph,

i seqer, hydrat g hi s
i nvéntion nmay Bg Htﬁ%l}%%ﬁ\g??)qrﬁ %?ﬁe-‘béﬁa ﬁr&? rﬁqhgﬁ'ﬁzrgmwgéoxyg%%endl ng upon
the |ocation aﬂwdfmmlﬂaéoléﬂ-@]ﬁ'énﬁmllh-@th&]n@gmmdeuent s desired.
Asymmgtric Carﬂlﬂ”méfh%ﬂﬁaf@-)bﬂéﬁdﬂ[‘ﬁﬁﬁﬂabom f@ﬁhg&mﬁ&%&ﬁ) 2-clquingzolin-5-
configuration, resultlng inracemtc m xt ¢asdutF A

singl e asymt?P'E°M"éf’P, and di astereomeric mxtures in the case of
nul tiple asymwF?LMthWBEQZ@yrrblmuﬁﬂyleﬂldig msldm}am.daﬁatmtha%&m@.' SO
be present dus( {0 et est.ricted rotation out a given bond or

exanpl e, the QWP%H "B%E?*Id adj oi ning two substituted aromatic rings of

t he specified N}B’Hlpethnd;&&(ﬁpim&hdihbneylémomzm ﬁ:hmom&amtﬁmchemamﬁ%m

in eijsher cis M’?‘Hﬁd d.orm is intended that all such
configuration ?l nc ng to enant| oners and di astereoners), are

i ncl uded wi t hifnf (Pﬁ&fla@um)earbﬂﬂ!tl]aeﬂlfm}ééﬁﬂneﬂmm&(&mmrprmm-ﬁedprmbxy)-z 3-
conpounds ar e gHyarSmidebd§2- @é@%ﬁnlrs nitD R i rabl e bi ol ogi cal

activity. Sep rated %ure oroé)artl a url Ied isoners and
st er eoi soner s SgloFRrNd Aimaetipxy %‘E“EFR?S 'MPFCPﬁO%Yh? églibydraimidazabh@ounds

nen; .So'nnve”t"’“”ﬂ’???'ﬁ‘ 5‘“‘“"‘“’“@"“’“’5 e Separation of ouch. mater | al s can
1 {S 5ccorrpl i '"835\‘ @,a E?% nfﬁg‘é‘ﬂ@{%&i‘wﬁ%ﬂ‘l@’d&?'m‘dﬂ?{é 2-

pr esent |nventc]qmmaablmas-y%am&szeabmb&an‘hdﬁ,rrB of the conpounds as

o sl osed et o o B ARG LA SEFSBAARAS 2 g
the conpounds GBIUIT@ZQIM-&M 3Tﬂmazoler4wa'rp¢rarma:eut| cally 20 acceptable

It" f
i ) on cal t "oF R ALY Geod P2 s Rl 2R Rl >
see §9 M Berg&oyfﬁ'“%@“camammceutlcaI Salts," J. Pharm Sc!. 1977,
66, 1-19. Phawpsqglamtﬁ@étﬁaécywmb&@heaeaﬁ%éxm.Bsidy’E Vcé]r{lﬂ'?a‘iolﬁpé ai ned by

reacting the mpin conpound, functioning as an’ I norganic
or organic acYWieYNERHAE a salt, for exanple, salts of hydrochloric

acid, sulfuri ¢-aiheN-[7réthdsy- M@&mwfohm%r&aox%&? RaRcRdinfdani[§ 230' d,
carrphor sul foﬁhc aci.d, 'ingl i,.C ag%d mal ei"c aci d, succinic acid and
citric acid InFgeR-YInigQtPamidee pt abl e salts al so i ncl ude those in

whi chst he mai N-fZangthonyds-{3:mokpholin-438presox@l2,8-adrdimidaed e Dedlawha bl s
yllisonicotinamide;
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30 conpounds nmay be prepared by reaction of the cOrpounds with the
appropriate inorganic or organic acid via any of a nunber of known
nmet hods. Alternatively, alkali and al kaline earth nmetal salts of

aci di c conmpounds of the invention are prepared by reacting the
conpounds of the invention with the appropriate base via a variety of
known net hods. EBE?_ ' 1S 6, ( t D .

i nvention incl u[\g ] E@%@S’%ﬁ@?‘ @Rg ]?errl'&i]? %}{?%%@jﬁ'&!ﬂ I‘é%ﬁﬁ{lﬁeaqﬁnazolm-&
quat er nary am’rﬂﬂmgpﬁlr‘@mf@; which are forned, for exanple, from

i norgani c or orhg?p_ C ‘rB"j‘ét . AR I o
For exanple, suc ag(fj%%g%ﬁwtg t|rné)n sgﬁ)t(@)?i rﬂ%ﬁé{}%&’,‘i?@ é@gﬁﬂgﬁ‘b’gt ?Lﬁ{eﬁolm
al gi nate, ascoPbdinEotinanyee:t at e, benzoate, benzenesul fonate,

bi sul f gt €, but y@te.(deiharfif)eths: Bxy-£ 3N RHIdE AR DSolquinazolin5-
ci nnamat e, cycl (ﬁgt(aneyr_ opl (g%at @%glru?oﬁa{ag& ggﬂec%s’ui f]%t%nr&zohn 5
et hanesul f onat é!', IeQting , 5 glucoheptanoate, glycerophosphate,

hem sul fat e, hep@IBqaiRthyRFHAGBRIBxyITHhehbee2, 3Rl Aidakad 29 quinazolin-
2- hydr oxyet hanssw fopate, itaconate, |actat'e, nmal'eate, nundelate,

net hanesul f onat@/N%® $%al enesul fonate, nicotinate, nitrate,

oxal at e, panmpaNe[8-[p4dimetiniatming)ethoxy}i7amethods-BBAMYIRIIARIaOHA (286 iAot -8-
pi val e, propk]gﬁ]‘?gtﬁ me ccinate, sulfonate, sulfate, tartrate,

t hi ocyanate, tosyla E &hd undecanoate. 10 Base salts include al kal i

met al sal ts subH7asethorysss S-monphniih-4-gtfiropoxga?, 8-inyatcimidang 1,20 duinazelkas-
salts such as g,ﬁ_bﬁhlémy%ggnwﬁﬁaﬂn?rg_&%&aw nd anmonium salts with
ch as”dic ohex

0rgani c bases am ne a nmet hyl - D- gl ucani ne.

Addi tional |y, HNdéinethexyré Oi@bﬁe{raﬁ*wlpl'@ogﬂoijﬁrdfmdmimidazpib,ﬂfn]qdirzazdtin-s-
with such agenyqazq&e{fﬂmb)pwirkwlnet@hérﬂs%nﬁaéh_ as 15 nethyl, ethyl,
propyl, or bUtKI chlorides, brom des and i odides; dialkyl sulfates

|i ke d&f met hyl , NdBsRInopmnewysi-methioxye-dibydreimidazel istrindinazolintong
chai n hal i des gHdbtiasmideasiuordagetayd;, nyristyl and strearyl chlorides,
brom des and igdides, aralkyl ides |ik |l and phenethyl

br om des and o@ﬂZﬂéh%'ﬂSﬂ%gWF&lﬁ%y Wﬁiﬁ‘%‘%@?@’ﬂ?%m?ﬁq%ﬂ%ﬂﬁ%n

is a conpl ex oylltbioglEneehtaramanddgonpound of the invention in the

lid state. | AGH UL DIt S
oL Compl exes ST el Sat b BRONOL Mot E i pibiired  2islaulfazSin
met haf®l . Hydr¥l-d4-dimethd-s@thiagdleScorbexarhidepl vat e wherei n the sol vent
is water. 25 %-ﬂ{ém%&[?cﬁbthﬁwit?-‘rﬁdr&{bﬁnﬁgﬂ#g@%@gﬂ% oiftfiaezB8 2

inventionO This invention also relates to utical conpositions
cont ai ni ng oneXBYINAAIR-SadRPETIIe-BFarbp@mid®sent i nvention. These
conposi tions cru7-heetitixyls-@atorbRolichiBrtpokl) 2, 31eH &r@%ii%&%&f@% uRREGRLS.
ef fect by admsﬂj_%m_%ldon to a patient in need thereof. patient, 30
for the purpo I i nvention, is a mamal, i ncluding a human, in
f\nﬁed ef treat Mr-nfemowm(smmrphmmaylpmpnﬂ;)tz,:?aihparomie&w_ ; ﬁz-cﬁgiﬁfa%ﬁﬂfs%,
t he present i | .phar maceuti cal conpositions that are
conpri sed of ;w@ﬂééﬁgﬁr%&'&%ccept able carrier and a
phar maceut i cal Ny7 —éfeﬂ'&%ﬁav@'m%@lm-%ﬂpmpowmdidydromidﬁo{1 2-euiratolind-
t he present irgf]eﬂmeqm_1ﬁ_tggg&ggg@é,%ﬁﬁhdéz acceptable carrier is

hat | | at y

preferably a carrier 'that is re Ive 35non-toxi ¢ and i nnocuous to

a patient at Q%H@Q??E‘Y'Q{'Vdﬁ%m€’6h§1(%°ﬂmh°ﬂm'ﬂwfil§¢ﬁ%):'2,@eﬂl’a(dmimidayo[dﬂft he
do not Vi1 at o O et focts of the. act|ve i ngrodient .

A phar maceut i cal"& & e fm%o%‘%%ﬁ”°69h°ﬁ'bﬁﬁlﬂ‘FRPWh2=Br‘%7Yé'fcﬁm%ﬁZ@[hét -

amount whi ch pjouneein-g-yleisotnantdde;exerts an i nfluence on the

ticul ird | [ ted, Th ds of th t
Pvent on can e IR SN AP R- AP aEaurs B icazobE HBpgazoin.s-
carriers wel | Wrbmethyimicotisaraide; usi ng any 5 effective conventional
dosaggs uni t fcﬁ-(ﬁ:etylaﬂﬁﬁ&%—[‘ﬂmb%bﬂﬁ%orﬁ%o‘ﬂ\ﬁv-fyr!]pdroééxqr?-g,Sr-el ease

dihydroimidazo[1,2-c]quinazolin-5-ylinicotinamide;
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I n anot her enbodi nent, the conpounds of this invention may be

tabl eted with conventional tablet bases such as | actos€, sucrose and
cornstarch in conbination with binders such as acacia, corn starch or
gelatin, disint egratl ng agents intended to assist the 20 break-up

P e B A R R I

acacia, |ubri qamtcetimamadaﬁed to inprove the flow of tablet granul ation

ol ot 0 Fes A IERERBER PRl g Rttt lebessiine besfer ~ ' 11

magnesi um cal ciumor zinc stearate, dyes col oring agents and

flavord n 25 oi |l of e
chor ry 1007 risaed SEiboinaRRRE T kon enbrleSteR nspmeoll i iEe Grmelae

tabl ets and md- mﬁmxm&ﬁ(é -raerobglinedoylpropoxy2es-gibydreintidazb(d, z-athﬁhazoun-s-
exci pients for H’IléStlrlna[MBéal | i qui d dosage forns include dical cium
phosphat e and a] uents such as water and al cohols, for exanple,
ethanol , benzy¥-7mesivsy-8-@raorpbwlinet-Yigiopexy) & T-ohpdreimidazbHe2-clatinhzalin-5-
w t hout the a%tg_mgfh iccin@fenaceutical |y acceptabl e surfactant,
suspendi ng agent &D 0 enul Sifyi 24? agent. Various other materials may
be pr¥sent as HSHPRGE-Ermehontdr WPB‘@O%&WWOR%) -PRydihydedimiderofl &5

t he dosage unlcqquuﬁzum.a.y]aﬁgﬁ,am@g ets, pills or capsules nay be
coated with s ersi bl e powders and

granul es are LEH'QE hé’xﬁ"g'amt'ﬂ@p'b‘ﬁ@ﬁawqppwﬁ §f3“§ﬂﬁycﬁa'ﬂ'é@ﬁ3§[1%§]9§lp@mmﬁﬂ
‘Th provi de tylje, 4}dhmetml41c(gﬂmh:>lerﬁ-carbomime§t ure with a dispersing or

Sui tabl'e o sp Er R RE R B it Lanucieudiinle? shimpoar:

exenplsi fi ed byilnikotdwnitie;eady nenti oned above. Additional excipients,

above, by al @@Sﬁéﬁﬂéﬂ%\i@% T e

i nventi on” nay SaflligoBeamiget he form of oil-in-water enul sions. The oily

Degetabi & Sﬁ s %“9“’@2""*"““"’a'ﬁb*ﬁ‘}?ﬁf”°*“é‘ﬁ{'§et§§’§’a%' -Poftho- Bttty
occurring g %%E fa@'geﬁﬂr%%&lquyaa - ﬂlﬂ'qqt'aw@ént h, (2) natural ly
occ ;J_m: ng Phowm%dmtmmhmaietmy] hﬁlgﬂ'loﬁﬁdd dh&ﬁyt%rfi'm"dazBﬁ 2-aghnﬁéz°ofnﬁf5-
partial ester e y- acj ds _and hexitol anhydri or
10 exanpl e, E’I}%r‘{gﬁ" %ﬁg f Lmsatl on products of said
partial ester N—m-meihexmwz-nmrmmhde-ylétbmxyexMh;&irmpﬁtla}tom eet]hyth&en-5-
sor bitan nono {]rﬁ@&t% Pﬂjbe emul sions may al so contain sweetening and

flavoring age Zapenm ons may be fornul ated by suspendi ng
the active i n@?"@d@@ﬁ?’” (8- &%%@5)5%56%etbyimorpl'@dmﬁw)dipcopbm}-?e'nehhp*}% 3-

ayachiss of |, @lrhirRidhzors.esndolio-SyRASMAMEGSI | Or i a ni neral

oi L such as liqui r suspensi ons may contain a

t hi ckeni ng agé%% %I}'gﬂ '@&3 -FBR, §§h%ﬁT%"etblé‘E'§M"nﬂaﬂllfopMﬁfmﬁihom-? 3-
g <rate Zler 3;&0922 dnhf?dgt?musmne@qmnafmm Wﬁ@fmhgs‘ba%&aﬁ’idﬁrgﬁioat e one
or nore .col or ?r?ém%ﬁ%gge@ﬁ’&'%?% G °P'T"g\¥g1"¥9ﬁ£h6éﬁ£@ drojigazeid2or
nore sweet eni ngungeslinss-glimminitdas5eaborsnide;y saccharin. Syr ups and

el i Xips may bgy_dG ents, su

ex arer gl ycglr{fgclé T%”r’%%@fae%wgg Tezt '%E%P%f ?‘gfélwr@[?%g@ 2 @gleﬁazolm-a
for mul ati ons M%Byrlml@@e-émlmxamﬁederml cent, and preservative, such as

met hyl and prﬁp[yl AREROENS i?@*?ﬁ&gﬁ%gﬁﬁgﬁ%"ﬂ fg]l gents. The

conmpounds  of thls I nv |on ere nterally,
that is, subcelqaﬁezﬁ!@rﬁyyllnyﬁm@%&oa@pﬁmlﬂm raocul arly,

I ntr asyngy iagihl¥iolobiehilyPBeapiabR dak; sdlate, hydrate or stereoisomer thereof.
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interperitoneally, as injectable dosages of the conpound in
preferably a physiologically 30 acceptable diluent with a

phar maceuti cal carrier which can be a sterile liquid or m xture of
| i qui ds such as water, saline, agqueous dextrose and rel ated sugar
solutions, an al cohol such as ethanol, isopropanol, or hexadecyl

al cohol , I I I thy &

gl ycer oI Q%I?eggstﬁesrégﬁg 5%%%‘ b%?.ﬁee% %goéhgﬁ%%?gﬂg'ﬁg- - PhanHI{“a?éFII%WE
such as péepl(:f@sihmeeﬁiéerypglcﬁiqtptm@iep@tedot*es ardcadenpeaeied, the. dhatrical aaind
ester or, ﬁ,ef-,atty 35acid glyceride, or an acetylated fatty acid

gl yceri de wth or without the addition of a pharmaceutically
accept abl e surfactant such as a soap or a detergent, suspendi ng agent

such as pediholt béiﬁg? B@uWﬁny tHERRNYE RlebhArRSE the compoundls of the gresent invention
hydr oxypr cel Iose or, car box cel1ul ose

| h
emul si fyi aég'éggh 'ﬁﬁﬁ Wity ot ey inbibiian Pgahosaé?wmsgm EH“IT@@ aad chemied!

0i I s whi chn@atruﬁerausmmtynoﬁéﬁah@ﬁ @@hﬁdilﬁ]‘dsfdfrtﬁélbﬂéﬂ ais 19fs bgie%{a% that this
OI’ syn tic

i nvention are5thlésty tro g} L abl e,
origin, fBYPEYAGAPRILY 5 1‘4“{9 lIfe o §eﬁ9€‘P6’PF s d%P?@ﬁ@@reﬂae
oi |, cor nbasidity of kiev@ngpoundpas awmtmébdlnghﬁﬁoﬁpt@hélly sﬁusﬂtﬁ‘tbb Qﬂtﬁﬁsfabid

aci ds a acid s ri and

aci d. Iﬁabl ”ﬂk’g‘lf '?Ig/e gécp‘i‘%préai 83% ‘dR %ﬁ@éﬁe 8FEf SaE}In%%IIV@V against

i sopr opyl theyamipsapsiete. lsmnsﬁblaﬂowﬁHmhwtymhud@ fatty acid alkali netal,

ammoni um and triethanol am ne salts and suitable 10 detergents

include cationic detergents, for exanple dinmethyl dialkyl amonium O

hal i des, BRUER’IORG | di ni um hal i des, and al kyl ami ne acetates; anionic
detergents, for exarrpl e, alkyl, aryl, and olefin sulfonates, alkyl,

olefin Ll_ggr g g(}/cerl de sul fat es, and sul fosucci nates;

non-i &hi ¢ feé‘i" al ¥|sref9’ 10 a stragntor branched Bydrerartsw chain ragisak apnaisting -

al kanol alrfwiﬁ9 of ea?ﬂorm’ud’rﬁm@n@érﬁﬂ%oﬁmg)wél Bﬁz)a‘ﬁbd td?far@ﬁﬂ%l’ﬁéﬁ dophgle
or pro et er ge

Ot o Eiaitng BpadiiRfion Fala 1BHto R IR e ubE Giot Sihmevsi] Whigh & attached

quar t emar ip themashpithe swlldcsle ysa siegle basd,rsush as ﬂmtralﬂw peetian tetiiyi| n-propyl 1-

conpositi e I om about 05%
o mbout BEoYEIA (rebriBHERRLAL nitent, SHB RYERRF bl o,

Prese?¥at ?%?ﬂanakw f efers tmgn alimhatic bxdrg@rtumwowmmmggmgon darbon
order to gubldbari 44 vitlidHThBRbE alstrhighBdr P ahdRbd I;Pﬁraﬁbﬁe% é?lfalﬂ HHvﬁ-I%tdeth
such compgsiti ﬂIS ng contain a non-ionic sur

hydr ophi | 213968 H} Fa¢ %h?tafﬁéee BHEBENYr EPEIPSRYIy2- B@pemlﬁalkﬂdm-pmmﬂ 2-
about 17. méthgl-lqerapdriyt, i-mkerfd) @t pdnyl.n such fornul ati on preferably
ranges from about 5% to about 15% by wei ght. The surfactant can be a

si ngl e conmponent havi ng the above HLB or can be a m xture of 25 two
or no?%e cOmpiererialkyriviivefacs toleestchéasht oetsrahitiad chhih llnyﬂrroaér'bm&yl @édlcals having at O

surfact a”Eﬁst‘bﬁ@%gfb’&an b%ptt@ﬁé"bmfé&’ . h%&h& ndld %g%ﬁfggo@?r to]2 carbon

pol yet hyl ene sor ers, or ex

monool eat AomE dwittheadisalgharin dr theaangedfgihoutdishitot © aafbart dtgine lpﬁesanilsdmmg
with a hyslepplaps g, b@gsyl. formed by the condensation of 30propyl ene
oxi de with propyl ene gl’ycol . The pharnaceutical conpositions nay be
in the formof sterile injectabl e aqueous suspensions. Such

SuSpemsi Oﬁseiéﬁﬁ“élﬁmiyf)&éﬂdt@é &da}ﬂﬂ@%@l é&%eﬁ’ﬁed(ﬁé}% SBERRA 2 BRI linkage
sui tabl e d| E‘Eﬂﬁ or vvett& Ig@f S suspendi ng agents sucH a?
for exanpPdic Ssbdie molestig R %ﬁ%@%%ﬂ@ﬁ of thasgiouas pia rHetBoxy and
hydr oxy prethgstyret hyl - cel | ul ose, sodi um al gi nate, pol yvinyl pyrrolidone,
gum tragacant h and gum acaci a; di spersing or wetting

The term "alkoxyakyl” denotes an alkoxy group as defined herein attached via oxygen
35  linkage to an alkyl group which is then attached fo the main structure at any carbon from
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agents which may be a naturally occurring phosphatide such as

l ecithin, a condensation product of an al kylene oxide with a“fatty
acid, for exanple, polyoxyethylene stearate, a condensation product
of ethylene oxide with a long chain aliphatic al cohol, for exanple,
hept adeca- et hyl eneoxycet anot, a condensati on product of ethyl ene

oxi de wi takyhgmapthaiireslis dn e aiation ofia Stable sirutiure the aest df thednaleduti t ol
such as e satl on

pr oduct (Fﬁdan eﬁﬂ%%ﬁ%ﬂgl&?%ﬂhﬁ;&%gﬁﬂﬂggﬂﬁ ?(;55?20&{3 @ ’véd froma
fatty acid and a heX| tol anhydride, for exanpl e pol yoxyet hyl ene

sor bi t an yRemh eRcRalk F" BeRdteS b nBnlafintficdhdrd d}rn?tﬁl'?’d&@!H r%?;osy?%n%fsa%oﬂﬁ a

sterile injectabl’e solution or suspension 10 in non-
par entier 4P 19 cAREOR HABF BURH aS YRIOPEIPY K BYaletmty], %’Pmlscmhbe&d) Ian@ammples

that may dpehu@rpe )tﬁaioalkﬂ grtf)lﬂ:fs ifIGdEb S dydf‘@ﬁa?ﬁhthﬁ' d?ﬁﬁ{an I§ﬁ’d I:'B b OHS n

i sotoni c sodium.chloride solutions and isotonic uco

addi t i on,9"nshyridged pyclig gff?qpsOrép'émEGﬁQ}'@rgf‘P'{ﬂ'ﬁ'zﬁg ’@Pf@r{ﬁuﬂbmzﬁb sol vent's
or suspendlng medi a. For this purpose, any bl and, fixed oil may be
enpl oyed udi ng, s t no- _.or. di ce rldes I n addition,

Farty” aci U8 et iPvaeRkaRE" el e Gip B andstubiano cdine pridanain OF rerce

i nj ectoablo#sbouh abounSsp td ®earbibn ahmsummaﬁmh&awawm on\n?ﬁBﬁthh‘éh%ﬂs%d
inthe f 0 adm ni.stratign. o

These co(r%pr!tg‘}s qtéﬁg&@%h’ sg'r'}"g'e%té"w% "rﬁ%( W& ]ﬁ'Lng}‘% Hﬁ%'"éﬁ"r’tabl e
non-i rri tceaation oba stapleesttuctung stchi as carolopnbpalrnerbhyulcgaobuwmﬂwer at ures but

i ey d atcag?é othGCt al tenmperature and will therefore nelt in the
‘recqyumtoyre e@ge 9he drug. Such materials are, for exanple, cocoa

butter and pol yet hyl ene glycol. Another fornulation enployed in the

met hods qfnettéithn Wsl%férs A HRRki® Paoﬁ‘day indlif M%é@#s %io' Vﬁ#%ﬁﬁéibﬁﬁs
(" pat ches" 2 Sﬁh Lran ermal patches may be use
cont i nuo§¥thRS BRIYb AR B'u?trﬁmqj%”%ﬂ‘yéf‘” A, E'Bﬁﬁlylhnds of the present

| nvention in controll ed armunts_ The constructl on and use of _
known_ 1 n 1PRAET} ERDisu fetded fo SV Glin 85 Beg Fos 9l paSTRAES skt 1
1991, i ngewyparsatetidedbereimwitiph isdhar attechpd todhe mgrastaletse abany®rbon from

: \
o oS SR B3] b g oI ETRE et ol .-

par ent er af é&%»m%ﬁt*ﬂa}n i nclude |iposomal, polymeric nicrosphere
and pol yneric gel forrrul atlons that are known in the art. It may be
desi r abl g_por ne\%essa i ntroduce the pharmaceutical conposition to

the 35 pdf'f&Hm Veler w%.r%farsta@iﬁtaﬁé?%teéﬁw eradripdrasiicaliwkiclon and

use of meesists obdarien ateatsianddiont e fodive hb@rdia%myeélact@é fr&mﬁé@%ﬁyt [ Ca|
wel.l e art. Direct ues far “exanp
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ass nt a e | ver Sste
DUDaST o HENReAObRILAN bl S o Sforit B IMIWARICA bios o i o ™
t he body! oxmn@@g@lfurmms im tishpterasyelicing radicd) tiaybeXyptiosallyedtidiet itd 30
1991. TheasRRRARLGP SRR lﬁb%ntioﬂvtﬁ%lt eff %nﬁﬂnég 8‘? ﬁgﬁ & g%é?&.fn zed;

conventional pharmaceutic acce e conpou
generdl | gnd ﬁ!eéméad@@i rpay %%P?W'@Wé"’(ﬁ#“ﬁ%i%ﬁ@ §.e. hetarearomatic gr lmteroaryl

desired. afpmtie)) Examdlesii QGAINEIEDcYRE rifg YAl EcISIE BuCAIRBBhrhitdds, | N
azetidinyl, acridinyl, benzodioxolyl, benzodioxanyl, benzofurnyl, 6arbazolyl cinnolinyl
dioxolanyl, indolizinyl, naphthyridinyl, perhydroazepinyl, phenazinyl, phenothiazinyl,
phenoxazinyl, phthalazil, pyridyl, pteridinyl, purinyl, quinazolinyl, quinoxalinyl, quinolinyl,

35  isoquinolinyl, tetrazoyl, imidazoly! tetrahydroisouinolyl, piperidinyl, piperazinyl, 2-
oxopiperazinyl, 2-oxopiperidinyl, 2-oxopyrralidinyl, 2-oxoazepiny), azepinyl, pyrrolyl, 4-
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10 appropriate dosage fornms can be utilized. Such ingredients and
procedures include those described in the follow ng references, *each
of which is incorporated herein by reference: Powell, MF. et at,
"Conpendi um of Exci pients for Parenteral Formul ations” PDA Journal of
Phar maceuti cal Science & Technol ogy 1998, 52(5), 238-311; Strickl ey,

ot he ni el Sl P, BBy, RSN kSR R ey,
" Sci ence &trezolihbdany, |&®%ply535(083130h&mg, BdPholinyl) thiezoiyl, tﬁiaz@hylath;az]?hdmyl,
" Ex

oot o o AP RE b SR BTl B8HE491 ) it
Cormonl y ngebqumlwc@ajahmmmn@hédwedmlspMnoltlademydrgedqmmtyl
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adm ni stration 1 nc acrd ents (exanpl es 1nc Ut are
not |im t&drahydrafueyl; E?UQBYQIOPIGF'W-I en ikenzethieayl; tiamaergholinyldihtzerdrphdlioy]

aci d, nit ghifoxrse tilamorppalidRbuiting MiexpE8SHNRIzhGX BXRIBDIN, %ﬁ o‘rI%‘ﬁKIbUt are

not |ini ted to a nia sol ution, ammoni um car bonat e, ol am ne,
monoet hanSPSHPREMNY ot assi um hydr oxi de, sodi um bor at e, SOdI um
carbonate, sodi um hydr OXI de, triethanol am ne, trol am ne);

d I b I wd d
cel | ulbse THR P Acbriotead Tein iy bspTIa dro oot roe el PP B prees
i ng I glelzgatonmhe. Thethetéroartybdhg dical hanbalattached to lﬁ@ln%?ﬂstnﬁ?xﬁém Gta ﬁ? Egt
|a:1 mted t)&e%ﬁa?dgg%ﬁéaztﬁé %rggﬁﬁ%t 1%9@(% '?I*I%ﬁg%ﬁ% ﬁ%é%!ﬁ?q%@’? exanpl es

include but are not linmited to benzoic acid, butyl paraben,

et hyl par ahgg het@%{?&ﬁh% &8k npé)ﬁ@%tﬁﬁﬁ%'?he ﬁ@gi &mc%QE%%ter?%W or

antim crobial preSer va i ves ncl ude are no
benzaI‘%onF%IP?'SétHF‘dF'?HSSU@é“mQrﬁﬁmmﬂﬁétﬂb!ﬂﬁt@'@fur ®enzyl al cohol ,

cetyl pyridini um chloride, chlorobutanol, phenol, phenylethyl al cohol ,
phenyl mer g anti oxi dant s (exanpl es

H trate Eilfyg e? rosal%; ¢ ) €

Pncl ude bape B heeRrriRIOL feres Rdairaryl ringiradicalassiahiped bareinidirgety,
but él atl gdbmdwgmyl ugscmpeTbehptemeydalhyd@mh@zmmbuw%hmmamr&ﬁcmre
aci 1 U asSCcor na sQail

D bl 11 ¢ QR RS AR Qo BB B RS CRNR RER ARG srictingy

bi ndi &Y materlals (exanpl es include but are not Ilmted to bl ock

pol ymers, TH@%eHﬁaﬁet%Q%Iyl" referﬁi’cpé F%I&gﬁc‘%ﬁﬁé di cgsyo%?ﬁ{cis@érgﬁ The

polyurethanes si ] 1 cones, oxan rene di ene
copol ymer &sterosyiylrigg |"P‘F§°§i§@¥t%‘3 Ftiagheeblodhe mats| aﬁrdlétlm at anychetasoatbinmirt ed

t 0 pot asstamEbARNAIEAM:en tHe PesRA DY HBlBRASRPRLE, sodi um acetate,
sodiumcitrate anhydrous and sodiumcitrate di hydrate)

25 The term "heterocyclylalkyl" refers to a heterocylic ring radical as defined herein directly
bonded to alkyl group. The heterocyclylalkyl radical may be attached to the main structure
at carbon atom in the alkyl group that results in the creation of a stable structure.

The term "carbonyl” refers to an oxygen atorn bound to a carbon atom of the molecule by
30 adouble bond.

The term "halogen” refers to radicals of fluorine, chlorine, bromine and iodine.
Where the plural form of the word compounds, salts, polymorphs, hydrates, solvates and

35 the like, is used herein, this is taken to mean also a single compound, salt, polymorph,
isomer, hydrate, solvate or the like.
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carrying agents (exanples include but are not limted to acacia
syrup, aromatic syrup, aromatic elixir, cherry syrup, cocoa syrup, -
orange syrup, syrup, corn oil, mneral oil, peanut oil, sesane oil,
bacteriostatic sodiumchloride injection and bacteriostatic water for
injection) chelating agents (exanples include but are not limted to
edet at e di sodi um and edetic acid) col orants (exanples include but

are not |+ud tc.%%pbﬁ’nd:s' Q&theﬂw@ﬂtmr@'%&@gg&%gd 'g) OrZ%OﬁfoaS&?A%t%g :sgl\éYers,
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ot hal at dFd gPlaten ok o plef el de BHPIR. dha rentairboadl adsiing 840
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bases (e@?ﬁraé%d i puleudE parttla&u eptmﬁedl isninersd and  btenedisomerby dr apbérhit Cor

hi.J
Bgﬁ (T)TEQE fﬁ?ﬂﬁﬁ??éo%nrgﬁ ¥f ﬂ'le +rHéVéIFB& ﬂﬁ% fn%rﬂ@H i%ggﬂs%r <':led within the

oi nt ment )SCOPRALNE RigsgAL 'evmﬁlﬁeeF@e(qurlﬁﬁaﬁ@@armhe@@pam@mypf mba—mnem can

i ncl ude petacab@piBbd by Biah8&rd tBchriidieskAoW® MORY drOXY or pol yhydr oxy
al cohol s, nono-or pol yval ent al cohols, saturated or unsaturated fatty

al cohol s, saturated or unsaturated fatty esters, saturated or
unsat ur atTehé mlesEmt ingentioncGlscieities BRI ifdtins @F tHe, coﬁ’ibbﬁﬁb@hé eiklosed herein,

d de h K d

Sonl ot 1 S50, 8 kol AR RERm G, SRSy etplon, ot
pht hal at solyates pndowodiugs 0§@I|\lbeltcsmeurwsmf@ampiebudEI'ld)tﬁma'pBarhmt:euucally
l'im t,gd ta%c@ﬁtgﬁé‘gélt“ rEf@Fdé“to(H kﬂatﬁ@%ﬁ%ﬂ%&&g r%ri nlc%ryocf' érﬁ%\ggg ra(aﬁ Eﬁr? sar?t of’'a

mneral oil, oleic aci dvvate
i nj ecti ofomMepeid ‘I’féh%\a'ieéﬁntf"ib\fef\t'ﬁ"-e&?f @ﬁ"@lﬁdsgﬂ $rM! Berget efral.f*Bharmaceutical

irrigati (Ea]ts,"%Phéﬁﬁ fdgrigng, eeeﬁm@ (heRmBlRBcd) Q&Q&aﬁetﬁaﬁ% gmmag those
| X,

e By AR e ok bo R e Sk, S SN e o
organic acid to form a sali, for example, salts of hydrochloric acid, sulfuric acid,

D 25 phosphoric acid, methane sulfonic acid, camphor sulfonic acid, .oxalic acid, maleic acid,
succinic acid and citric acid. Pharmaceutically acceptable salts also include those in

which the main compound functions as an acid and is reacted with an appropriate base to

form, e.g., sodium, potassium, calcium, magnesium, ammonium, and chorine salts.

Those skilled in the art will further recognize that acid addition salts of the claimed

30 compounds may be prepared by reaction of the compounds with the appropriate
inorganic or organic acid via any of a number of known methods. Alternatively, alkali and

alkaline earth metai salts of acidic compounds of the invention are prepared by reacting

the compounds of the invention with the appropriate base via a variety of known methods.

35 Representative salts of the compounds of this invention include the conventional non-
toxic salts and the quaternary ammonium salts which are formed, for example, from
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suppository bases (exanples include but are not limted to cocoa
butter and 5pol yet hyl ene glycols (m xtures)); surfactants (exanples

I ncl ude but are not limted to benzakoni um chl ori de, nonoxynol 10,

oxt oxynol 9, polysorbate 80, sodium |l auryl sulfate and sorbitan
nono-pal mtate); 10 suspending agents (exanples include but are not
limted teoAgMo oPGBEAE LR Pé}”rg} Yhe Sk! |
hydr oxyet hyl ™ cel | ul ose,_ahygroggépr 0 yﬁege{lﬁgf?s{dﬁ ﬂih%%&y#g%%?ﬁ‘%' SiiEh
met hy| cel PEHRitiopagAlisninclide spelats, |adingte, alginatga essoribatenaspadats henzoate,
sweet eni NgeR@RBsSfonaka BRlIRte, HiR/radecl | L4 PASAPNE
dextrose, 15glycerol, . manni tQquE} prb%lyﬁfghgé'ﬁ?ﬁﬁéotﬁ 6@%@%&%@%ﬁé’oﬁlﬁim &,
sor bi t ol 5@@} §REOpIOngley| cliglggnnaten d Hiadeavlauifpiex arpihanssulfonatade mearate,

are nog | gﬁbéhﬁﬂ:térmaf&lgﬁﬁﬁérﬁﬁhd%?bﬁ%?t RerigGfdté ﬁébtagﬁt&b!@am%&erﬁloﬁde.

(exampl es_i ncl ude t e not limted to acacia, alginic acid,

car boxyme PRI I‘qﬁimés eg' b&ﬁP@fﬁth%ﬁﬁy gts, b“@°§%¥§ar‘?°t%?h ynaleptey| raardelate,

gel atin, hiethdndsgionaies e 2-mhinyleneslifchase, ni&@ﬁlra@é.oﬁﬁfdt@ke&am%,yVﬁéWAate,
sul e

pyrrolidone. and pregel.atinized starch); 25.tablet and ca .

di | uents E%?@'Q%%r e@eﬂsﬁ'gal‘%dé'%l‘?f‘%ﬁf"é"%gl PiTateq PVBlels b RERGTELR C supsinate,
phosphat egulfoasle; sylfake ctadmats, thiveyansie| fosyhie; aad yideahhdane cel | ul ose,
powdered cel |l ul ose, precipitated cal ci um carbonate, sodi um carbonat e,
sodi um phosphat e, sorbitol and starch); 30 tablet coating agents
(exanpl esBasecsaligdnglude slikali metal isakts swnh asopdtassiling agd sodiam, saity,dalkxinetdayth

cel l ul ose I I C 0S .

(et hyl cel Tnﬁfb\égg@%%@lggéa Fﬁ%gh?ﬁ%ﬂ%ﬂ%@émgbgﬁ azgtae péu‘{’%rlgls?[”él{%ﬁ'd&gamc
shel | ac) ; bases sughgs dicydehaxylemingnddy-saihyl-Srallgsnine. sAdditienally, desicmittagen
but are nednthihify igesligsomaly bagustedead Gith BLENS EQ)dwertag{ﬁ RAlides such as

di si ntegrants, ( mpl es 1 nclude but are not Timted to al'ginic acid,
car bo%m?ﬁ%ke&ﬁﬁ‘l 85%“[:&?%&’?% chiprdes, (Bremidesand logides gyl sulfates like
p:)l acrit | | dimetion, mhwnuimmselfa}tie,n&ﬁecﬁaﬁgl y-%nfatéslhgar@r‘?iagfﬁ?mefgg@h;ag decyl,
al gi nat e, [ gllate and starch): . bta j dant s
(exanpl esla?&glnwg%%b Sglt'g!a'&g?h'ﬂ' St Z’H”P@B%BP‘F &ﬂdﬁéﬁ' gqaﬁﬁytg?hdggrlﬁe benzyl
st ar ch anehd phegpthyt kiomideslapotheasit s (exanpl es i ncl ude but are not
limted to cal cium stearate, nagnesium stearate, mneral oil, stearic

add and zinc stearate); 10 tablet/capsule opaquants (exanples include
but af® - ndEClvaR P iherRUIRsEMithisinyentigniis)a canpler o a poventiandg eaepnund of

(exanpl esthb leHEsh Blthe 86IR1 fafe. | ExEiviphely LOIVEREWIRIAR UG guwgﬂetr?ot \itad to
t hi ckeni ng agents f( exarTBI es |{1%I yde but are not imted to beeswax,
cetyl alc xR PR ?Lmd; of the invention with ethanol or methanol. Hydrates are a

specific form of solvate wherein the solvent is water.

25  Pharmaceutical compositions of the compounds of the invention

This invention also relates to pharmaceutical compositions containing one or more
compounds of the present invention. These compositions can be utilized to achieve the
desired pharmacological effect by administration to a patient in need thereof. A patient,
30 for the purpose of this invention, is a mammal, including a human, in need of treatment
for the particular condition or disease. Therefore, the present invention includes
pharmaceutical compositions that are comprised of a pharmaceutically acceptable carrier
and a pharmaceutically effective amount of a compound, or salt thereof, of the present
invention. A pharmaceutically acceptable carrier is preferably a carrier that is relatively
35 non-toxic and innocuous to a patient at concentrations consistent with effective activity of
the active ingredient so that any side effects ascribable to the carrier do not vitiate the
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tonicity agents (exanples include but are not limted to dextrose and
sodium chl oride); viscosity increasing agents (exanples include but
are not limted to alginic acid, bentonite, c,arboners,

car boxynet hyl cel | S&se sodi um nethyl cel | ul ose, pol yvinyl

pyrrolidone, sodi um alugl nate and tragacanth); and cm 25 wetting
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monool eat e, &rﬂrox yethyl ene stear
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with (i) 100 - 1000 ny of the desired conpound of this invention as a
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lsuspensi @c%l@fﬁapbﬁrﬁ)%e& thé%rdlh&&rf?éms&lgo?tr %Heﬂéc?gafaﬁﬁ' ‘cydaE céo%?alﬁ%r

0 he desired, water-insal uble cofpound of t vent

sodi um c#BBRPURgrtaRts) Juksicants, @ge nipert\iitens wmaﬁg‘ﬂﬁmsfsowcmse calcium
chl orisde ghospHae, apdrss statlchohol 15 Hard Shell Capsules: A large
nunber of unit capsules are prepared by filling standard two-pi ece
hard gal anti ne capsul es each with 100 ng of powdered active

i ngr edi erb, arkBi@ermgmbbdinmrt,ottes  cofhpogndy otethiSUErﬁVéﬁtuﬁﬂdmﬁj @ @dbleted with

Mgt o R E 2050 GEhY Boa oyl eRe AT, 3 BShhEn wig
olive oi |bmd§rqo$@bas@t¢aaﬁdcqrmsm@w gﬁ}atlnediﬂategratlag pgents intended to assist the
di Splz%cerﬂ%gk- Eﬁd 'stBlu%Bt'mto?rth%lﬁéf O\&Mn§ %’dﬁﬂ}rﬁ&ia}uoﬂ%}ﬁﬁ'é& é&%“%{%%h

contalnlng he active I ngre es ar
and dried Q'W@G'QCPWest?fﬁar@m guar m Gn @fﬁ@%‘@ﬂtﬁe@cﬂﬂaduhﬁ%@r igtepgled to

pol yet hy limp@ve theciw ofgbul@ﬁgmnulaf& a&rtalﬁr@eni ﬁe%ﬁ@ﬁéﬁoﬁaﬂl@f fAkterial to the

25m sci bl e madléﬁ t%gﬂ dTabIg @ée go er of tablets are
pr epar ed SBYAESTSAE Tl dins gBd AP "tEH‘Q'E"p telcy Stezge agish o magneriimy
of acti vealchgr edzieosteatata, dygs, aflortgldgentd pdndfidvomiNaghints st asPepgerfint,
O 25 oil of wintergreen, or cherry flavoring, intended to enhance the aesthetic qualities of the
tablets and make them more acceptable to the patient. Suitable excipients for use in oral
liquid dosage forms include dicalcium phosphate and diluents such as water and
alcohols, for example, ethanol, benzyl alcohol, and polyethylene alcohols, either with or
without the addition of a pharmaceutically acceptable surfactant, suspending agent or
30 emulsifying agent. Various other materials may be present as coatings or to otherwise
medify the physical form of the dosage unit. For instance tablets, pills or capsules may

be coated with shellac, sugar or both.

Dispersible powders and granules are suitable for the preparation of an aqueous
35 suspension. They provide the active ingredient in admixture with a dispersing or wetting
agent, a suspending agent and one or more preservatives. Suitable dispersing or wetting
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magnesi um st earate, 275 ng of mcrocrystalline cellulose, 11 ng. of
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cancef® ofS PYECPLL SRPREBRy tract include, but are not limted to
smal | -cell and 25non-snmall-cell lung carcinoma, as well as bronchi al
adenona a opul monar | as - EX | es of brain cancers
i ncl ude, ﬁﬂryB%‘faﬁﬁ e I’"r?i"t%ed??r@”i??%?h"“Et%‘fﬁegeﬁ OhS9RSIH EUEhiRE: Tori xample,
cer ebel | aglyeerd, papylenalghast, rapehitob we, suomedell Sudhl faghalatonse map BISH EBntaifiSa
well as 3 e . | nea rs_of the le.
repr oduct ?‘\a/rgiﬂgérg'aﬁid) %%t&@gﬁﬂ@ h ;bfs ehﬁ%@ﬂ?ﬁ%p}é&g&? Pgrag%itagg?agﬂrg\g and
‘testi &l afolHI¥ASEMSTUNDrs of the fenml e reproductive organs incl ude,

but are not linted to endonetrial, cervical, ovarian, vaginal, and

vul var ca.Pcer, as well as sarcoma of the 35uterus.
he compounds of this invention may also be administered parenterally, that is,

subcutaneously, intravenously, intraccularly, intrasynovially, intramuscularly, or
interperitoneally, as injectable dosages of the compound in preferably a physiclogically
30 acceptable diluent with a pharmaceutical carrier which can be a sterile liquid or mixiure of
liquids such as water, saline, aqueous dextrose and related sugar solutions, an alcohol
such as ethanol, isopropanol, or hexadecyl alcohol, glycols such as propylene glycol or
polyethylene glycol, glycerol ketals such as 2,2-dimethyl-1, 1-dioxolane-4-methanol,
ethers such as poly{ethylene glycol) 400, an oil, a fatty acid, a fatty acid ester or, a fatty
35 acid glyceride, or an acetylated fatty acid glyceride, with or without the addition of a
pharmaceutically acceptable surfactant such as a soap or a detergent, suspending agent
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Tunors of the digestive tract include, but are not limted to anal,
colon, colorectal, esophageal, gallbladder, gastric, pancreatic,
rectal, small-intestine, and salivary gland cancers. 5Tunors of the
urinary tract include, but are not limted to bl adder, penile,

ki dney, renal pelvis, ureter, urethral and human paplllary renal

cancers. SHGR c BpElin, ngaghpmers,yt mafiweslisiossi mhydraxypeonyimethyiceliuiose, o

mel anone cafshxyakihgRelasse) BPemMSB R BRI afd otk 56&1% e, but
are not |Iim 'txgd thg hepat ocelrlnul ar carci ﬁon%h%l%é@ ce Facapjglhﬁ%has

with or without fibrolanellar variant), chol angi ocarci noma

(i nt r aheplaistrativsl deoiduetiicts aan: béQﬁBﬂ in m@'pd?‘bﬁft@l%l f&?rlﬁaiaﬁ&r% bfthR invention are
chol a gl(?carm rs incl ut are not limted to

Cauantus TG OF BPRPRHRY 2SI LPORERG, obRaMNaGATSIgn 1 SHHERA RGN ol
Mer kel csbybadnl oil, cEsame, orlamdttmaedrmil.aﬁ@ﬁvous lolive amrweqarolat&ﬂﬁaéhdamre%@ﬂ

h |
cancer s SR Mo ) AT B, A S 0 v
squanous Sﬂ;léalble fathnadic esters are| fiod exarbple, ethyl aledte bihdisopebpiyOriisiStel slLigibRd

| ynph
B ki (1 P el oty Seid el R BrmioHh A SR oo SRl Bpa puabe
ner vd@s @Hmts s&h@mm@omlndptmpnta@w exagnpte tlintetyil tiatkyt amsamb.omhaiofes,

the soft atkyﬁﬁﬁﬁlmuﬂﬁtlﬁﬁ@é%r aRE8 Eﬁ"lrlegﬁ\fégétﬁ %ﬁ%dgérﬁ%@c%" %ggpp e, alkyl,

| ynphosar conme, ,and_rh osa coma em as’ | ude

not |inmi 884 @8daelsfia ﬁ‘g‘@r‘ . 1Yk eRielin, gthere ang nhoeglyasride sufakesni and
‘chronic bwmheauéﬂa@ Inerice &ietéi@érﬂé“ forMERARBIEN Paty aRHHeE By Hgtt)haa'cfdy
cel | Ieuk m BP @e qll,sor%rs have been wel characterl ze
humans, %‘?@ CExi leReraYProRYIgNe)g ot Athylene roxidames| Ropyigne
can bst t maae edpdﬂymank:ram atmphotedc ﬁéttarmttsewr Ie&ﬁhplgoéllaﬂ-‘bt bfd-?ﬁmoﬁﬁop{ohiﬁe S
resen reatin nent" as state
'Ito hr oughohﬁ H? @(f?ca ﬁ?rlllanr?tq-[@gea"gggg%o%'gwgﬂ? |§§rYéq" & m'é“‘@es t he
nmanagenment or care of a subject for the purpose of conbating,

a1 1 evi at g ek ilfal Beimpdloh i ifls iGN WABbREY L BIBLA R Bbou® Sorto

of a di sease or disord carci no
ki nase dPRIHFSY by weinht of Becqative ngeeriensin splytion Pm&ed@ctwmamasﬁér@ may

the beeablBie Gdedla@RintRicbushy SAGrddrogd Mnﬁrﬁz@%?reﬁﬁl?faté‘irﬂaﬁﬁ af treVdifeYof

(such as r05|ne ki nase act|V|t6g I ncl udi_ng
phosphot W]%ﬁ PRGN, GOMBPGSiHRLS dnay gonRinea tqogéo%l‘i’rﬁtlﬁ@%a'ﬁf haviiigna Uivderpbile-
t he presbpﬁphllmvtmiuncen(ma) ireferstayl of Ordm estoutli 1920t @bsut wcimé“dl&nmy of

angi ogen c [ nf

(1 e vat Reras i Bich oA Sp BRMER tanB FPRRRHLY . BB PPy et

(CoPD) ) , Thesuifzntanteadibed siegle compbnent dmding WisesghdvarHid srocatheissa mixture of
[ di : ' I h t

Cardthe RovarraRRonndbie ekl b ERETHER P Mo iy

neur odegener ati ve disorders, 15 netabolic disorders, nociceptive

di sor der ﬂlustﬁﬁih& ftﬁ'éﬁ\'fﬁc@ht%%s‘éﬁ Mg, paPéHtéfﬁﬂgiMuﬁho?%rQ%rtﬁe cHss rcﬁr]:? lyethylene

di sorders. el ess, such cancers and ot her di seases can

treat ed WP‘I‘P’I: oRAB SRSt [R5 xREwlen SOFhipB MPRRPleste giad dhe Sgly fmaleasilar

mechani sweight adductrof atttdee dxltie withl AhydPEisHabR Haz@é WBERed tiathK lcBASEhsaftsh of

the 9 SO;rar%%{ﬂene oxide with propylene glycol.

The phamaceutical compositions may be in the form of sterile injectable aqueous
suspensions. Such suspensions may be formulated according to known methods using
suitable dispersing or wetting agents and suspending agents such as, for example,
35  sodium carboxymsthylcellulose, methylcellulose, hydroxypropylmethyl-cellulose, sodium
alginate, polyvinylpyrrolidone, gum tragacanth and gum acacia; dispersing or wetting
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20 The phrase "aberrant kinase activity" or "aberrant tyrosine kinase
activity," includes any abnormal expression or activity of the gene
encodi ng the kinase or of the polypeptide it encodes. Exanples of
such aberrant activity, include, but are not limted to, -
over - expressi on of the gene or polypeptide; gene anplification

Tty Ly e WrRhOF Bo SRy bacifrind iokineRad udy BRI, S edtddfSion
etc. The progyetipf arnaibyien@ axide athpr Bty deid, fQIreXﬂEbfeodelyoiyethyrmblaiemgteaa
ki nase aCEbﬁ(diatroﬁ%S&ﬁ&'o‘f )étl'@fePQ harBRA éi)blnp Q:ﬂ?inté? %ﬁgﬁckél of: I for, example,

COITpI‘I Sl ng m ni st'erin ectl ve anoun
pr esent Q@ﬁ‘ﬂﬁc‘@rﬁfhﬂ?f@%‘ﬁi@%aﬂi tcgndqaéatmrpﬁsct qfr@tryte@elm witly mapartial

30 sol yat gsier (drREH #Hh 4 Bt -acidHa®l f%xﬂél%&ﬁgé Poi @g@ﬁ% %u?aﬂbﬁﬂw&ééte

fornms thereof. Kinase actjvity can i nhi b
vitro), off iFopdRNSalAN proghctofAmeay! P%O’ﬁ%}”ébta p@&%ﬁtealdeyveadg fiomenfatty
patient i Bcidand adexitd aphyRide; foﬁ/éidﬁ%f)@froxﬁléﬁ%hégorﬁm PE8REYISate.

disorders 35 The present invention also provides nmethods of treating
di sorders and di seases associated with excessive and/ or abnor mal

angi gge Se?'hf stehmaﬂpf:t@brel preparatish @ay apbbeex Meﬁ%ﬁhﬁ&a@fb s@ﬁﬁbﬁ’%ﬁ B@Sehsion
can el et eri pus r

Candi 17 oo s, Fat-E8 dePaftbreny SBRaihe diisal i Sivert pRELE R thchgts that may
vessel s. Bhemployed bredfor example, watah &inger's etlution dedionic scaiLhe ohicride solutions

ti | t . el t al

22 S e i34 ALl B b
638), ageas slyandsionsusaeading mgdﬁle Fartthtser(m anyddand, fixssoilbhaybe einploged
Opt ht hal MpEiuYhg s?/rftﬁétlc ri‘agl%?- or %Z;iycgﬁc@s In"KRfAMiBR CfH{gﬁécn&g %ﬁgg%lelc ?cud can be

psoriasis, retrolental | asi as, angi of | br oma
r heund? oi Hseé‘r"f'FnGiRrPEa"PWX)Of'Wﬁ%t?@ﬁ%m s, in-stent restenosis, vascular
graft restenosis, etc I n addition, the increased bl ood supply

associ ate W|th ous and neop tissue, . e urages grow h,
oo Bt o RS SR R SubhERE) RS BSEI oS o
growt h of raotahadirhm(sd'atmdoﬂ tplerﬂh@ Teeseadompositiond ¢EMie Hrepared €9 nfiXing §Rad8g
route for 5 and t
consequencfer(':)g:;srgrgﬂ)(F ﬁ& l ﬁtgtn@ﬁ%%@ﬂ_@%ﬂ?%@%%ﬂ%g e‘f‘ﬁ%’ag’(%‘;s‘aﬁﬂ'q“'d at
i nveni? onthedactaletempieraturedand will ibatefare aneli lnpﬁ’le\rectumahoyrelshse e drug. Such
af or enent mgféﬁsls%wm%@ﬁ@hé CHSHBURBF Snd SolfbthyldRE di do,fbla _biting and/or

reduci ng bl ood vessel formation; by inhibiting, ocki ng, reducing,
decreasing, etc. endothelial cel | proliferation or other types

|][1vol Vﬁd Aﬁbtﬁélgftﬁ@iﬁﬁiﬁsh Sempl‘?ayméhh e ﬁﬁ!l-ﬁ:ldt ngﬁ‘i‘l‘éé ﬁé@érkd ' ﬁﬁer@@ﬁpéﬁéb%
of such ¢ se nistration Based upon standard

| abor at or§ gs'ﬁ%?d{?&e% eF(rl F@?&i Sat “@b&fﬁﬁiﬂﬁ?gahgﬂf’ IS ey R ased to
‘tr eat aent proVidagprdinupudr dissoatinwots difssisrdefitse enrdpeungs oftheiptesnsRvEIeioa in
by standa har | ol cal says

For “the. b Shode. e eiytiin dp sR 08 Rafla AR ERTSHS e e IR ot
above in mlmmawtw%{rﬂgaﬁr;s @owpumngmm ipthe Aedees,esql tUS Ratent tNoe 5,628,262
of known ggdiy Cgﬂﬁé’tﬁ “ﬂfbﬁ %@or %dt Qerteirneﬁwft( rte}ﬂé?érﬁ: oBgid i eﬁyp%g be

effective dosaq hi's nventlo can rea
det er m netPnelwcied @éf’?ﬂiﬁwcﬁ?- pe&eﬂed@@nrc@manﬁ detvery efiphamrnaceytienl agends.
the agdive ingredient to be adnministered in the

Controlled release formulations for parenteral administration include liposomal, polymeric
microsphere and polymeric gel formulations that are known in the art.

It may be desirable or necessary fo introduce the pharmaceutical composition to the
35 patient via a mechanical delivery device. The construction and use of mechanical delivery
devices for the delivery of pharmaceutical agents is well known in the art. Direct
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30 treatnent of one of these conditions can vary widely according to
such considerations as the particul ar conmpound and dosage unit

enpl oyed, the node of adm nistration, the period of treatnent, the
age and sex of the patient treated, and the nature and extent of the
condition treated. 35 The total amount of the active ingredient to be

adni ni st eeerchiouiek | fog dore éﬁérhgyle,r aﬂﬁﬁmsftérm@ 28 dlﬂac@glo Hé |{fﬁau§ @sé&?lg%vo?\%)

ng/ kg body_wei rgm about
about 20 WEB@ @%i" 'He?at @r '"@ﬁﬁﬂ%ﬁtéqqt veaiEypr a%%o bypass the
schedul esblwd-lbramabajﬂerf rGme Goeh timplahicble ddlivay @sdﬁw o) o8 the t@A§®It of

every fo eks dition,

pati ent uarsgeﬁg *% gg@ﬁ%gPﬁtoé}'%idsgngﬁ of t&%?’%ﬁ?’n g?%%@egf'nmﬁepatﬁ'ﬁyhlﬁe
benef isci eﬁOt‘ioﬁ%tSSm&aiiISObwgalnce bet ween phar macol ogi cal effect and
5 tolerability. A unit dosage may contain fromabout 9.5 ng to about
1500 ng of active ingredient, and can be adm ni stered one or nore

ti mes perThgagonipositions of therinvgndion sadajso chhiravtheageneational dbemi@eetﬁmalry
adm ni str di

admi ni ane%&%ﬂéaﬂgycogﬁbﬁﬁ%bg’?ngrb&%h& gaﬁeral [} RO as | BHISIUP Githes, as
t echni queBcessarY §F é*eé%fﬁ%l @b\éerﬁlpw procadures fgOpTegAlig shich comiposiiahg in
wei ghyp. -Eb?ro%\'glga%agélfbd‘ﬁ 851 Bk difiz&l0s Aot ﬁ%éﬁ?éhté"‘ahé ﬁﬁhﬁ%@%a{uo@e

fromO.0 g.of total body weight e aver.ag
vagi nal dB%%?géeﬁc@ hith W& falloping @f%fﬁ'l“iﬁsbéacfhr EfrrWD'cbl'St'BCUZUUaWQI hegein fby
total bodyfergicghPowdhas.BY ef a;ge'cmndendh@pafoadcip@ﬁ@&ﬁ PREhtaRN Fwn%dlatzons

Fi e, aaif Saboly regpaiicabNare ATeomap TEoEcPeRsorp-Td: SHirey

required R.G rtRamential Forcalatigng o Snafl Mdlwmi)?l@érapwtﬁﬁﬂwéfﬂétw in TeeUdiked

bl f
fo 100 mhe? B o DTt e Fiutibtu BHES G B 2SrwpBr ol
cont i nui r’ﬁ@(ﬁio@%@%&eﬁgﬁnﬁﬁnaoﬁ eaeh "Bxdipients and I'ﬂheweuige clojectdblegProdudtéfe
t tt endi
20 i agnee | SOy pRarriceB Ui Subhs PecrnBlobl ToaR S PN oyed, the
age and general condition of the patient, tinme of adm nistration,

route of Gt{ilrmufhlﬁtlééﬁﬁ%a&@t@aﬂﬁgr@ﬂ@ﬁ@%&@aﬁfmTuQSd d& BprofFiatd to formulate
comnbi nati . ons treatment and nunber

of dddes U c‘ﬁ"%ﬂlﬁBu?{dgsd‘?te?qlﬁépﬁ&Péscgﬁfime@ﬁ?’? BAYEE: a phar maceutical |y

acceptabl e salt or ester or conposition thereof can be ascertai ned by

t hose skil i.onal treat

o nat 1215 isl st Robmities g S 3R % b ot et s e fmari
adni ni st ac@dhﬂtoqmlcwldenmameutl cal agent 30 or in conbination
with one or nore other pharnmaceutical agents where the conbination
causes no unacceptabl e adverse effects. For exanple, the conpounds of
t hi s 25 nv @liBiFInG AasBtT dRKAMRIES WREHIK fknarannet. lied - for eMnasiatsolusion,

ant i i nf | R ca@Bﬁé@%bﬁanbiWﬁ%ﬁ%tﬁéﬁ%m@'bH't@éshﬁ'n hydroxide, sodium
anti arr hyt nti - hyper chol sterol ena,. anti-dyslipi dem. a

anti - di a%‘@fqt% SgAIUEYRATRAELS: SQEiHmy Rydr {”ﬁ@af‘?]ﬁ@‘"eago\ﬂ@'ﬂe)as with

adm xtures and conbi nati ons 35t hereof. The additi onal phar nmaceuti cal
agent can e al euk | nic f af itre oin
T opur | RGRSTERNE: el b L Bt imea Ty rferedianpen and ada
am f @8t i wbarcaal};ubi ci n, anmsacrine, anastrozole, anznet, aranesp,

argl abin, arsenic tri oxi de, aromasin, 5-azacytidine, azat hi opri ne,
BCG or tice BCG bestatin, betamethasone acetate, 5 betanethasone
sodi um plaetgsiehtpsopdilants (Rxenwlesbinglude diuh agahdlalinitedbtogarbonl idivaide, CCLF,,
bor t ezomighy F%@ citonin, canpath, capecitabine, carboplatin,
casodex, ce] esonegﬁa(;glcﬁ} euki n, cerubidine, chloranbucil, cisplatin,
cl adri bi ne, cladribine, clodronic acid, cycl ophospham de, cytarabi ne,

dacanbaz aftedisslasdrhetBgents (RBMPREGERdeRE A RNEMIRS RHiRRYeR 3RS BR2LE
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UFT, uridine, vairubicin, vesnarinone, vinblastine, vincristine,

vi ndesi ne, vinorelbine, virulizin, zinecard, zinostatin stinmalaner,
zofran, ABI-007, acol bifene, actimrune, affinitak, am nopterin,

ar zoxi fene, asoprisnil, atanestane, atrasentan, BAY 43-9006
(sorafenib), avastin, CCl-779, CDC-501, cel ebrex, cetuximb,
crisnatol 4 a [ e 1 xQr ubi. ci n-

CLL P o anfRGE, SRR oS Rl B GRS,
fenret i ni BetylPRiabeamthépagaliendmethylnsrate, plopgparebdn stiidndpetoatep| ant ,
hol m um 166 DOTMP, ibandronic acid, interferon gamra, intron-PEG

i xabepi | one, keyhol e |inpet henDcyanln L- 651582, | anreoti de,
| asof oxi f anEmiorpljak pressrvstiveni (examplgs oReleden but afenoetr imited: to Menzalignium

| | posogral oiyliftel Ben2dbidhiun dhBFig 'anzﬂeé(]ﬂih‘dp'cﬁg[ﬁnl r:&ﬁgﬁaﬁl de, chlorobutanol,

nol at rexe | i mersen, onco-T i dem 'paclTtaxe ygI’u amat €,
10 panmi dr %F%{PE phP@%hﬂﬁ{Wh‘P# DI’E?I')"“@‘-"?P nitgate auhiimers ral oxi f ene,

ranpi mase, 13-cis -ret| noi ¢ acid, satraplatin, seocalci toI T- 138067,

tarceva, xopre nosin. a ia furlne tlplfa )
ti rapazan‘?'ﬁé Gﬁ.’ﬁsg ??r'BﬂF‘F%hEpar?r%é' tﬂ?mc’r%ﬁg o@%ﬁorbyj palmitate,
vapr eot| dbutylatwal a:ydrbxyamasrolaepomtyratedll NhydiMyRsend; lﬂwpoéﬁés%ﬁﬁbﬂﬁl C acid,

acid The addi tional, pharyg ce ti agent
can a gﬂ %@%M’D&g‘r ng’? pHacP?'%’Z?cel Socyns  @aseqrpate. "&ﬂe'so il
but yr at e fopn#liehyde sufadyiats, lspdltmntmabneulf iteit oposi de, tr ast unmazab,
gefitinib, intron A rapanycin, 17-AAG U0126, insulin, an insulin
.derivative, a PPAR |ligand, a sulfonylurea drug, an a-glucosi dase

‘i nhi bit orb"‘ﬂlflﬁ watanialfe( examptpp-lr]_@dqnémttﬁre ot liraiteiOiDodk\palyrhérs) batural and
11-bet a- "@Rtﬂe‘ﬂ@'rﬂb&&r eé? ryl]atesa dakRrdingitdsl \LHtdnes; o gﬁﬂoﬁn% and styrene-
derivative, PACA P derivat’ive, secretin or secret

deri vit i Viditad 'ﬂﬁ?%’ﬁ et i - hyper-proliferative agents which can be
added to the conposition include but are not Iim'ted t o compounds
listed o e. cancer hermt her a {nh the, eTh 25 11th
i 1 on CUTTTS R ReeIey, robe Buihe iot BRHE: L pormiun aeipbesihote
ref er encedlpcstasﬂmrasohasqdmteagaodame acetatn repdium, cittate kemblyérous . andagotiilsh ichRte
chl or anbug )l, spl atin, col aspase, cycl ophospham de, cytarabi ne,
dacar ba2| ne, ofactl nonyci n, daunorubi ci n, doxorubicin (adriamycine),
epi rulfi cin, etoposide, 5-fluorouracil, hexanethyl nel ani ne,

hydr Oqur&?ryuhﬁ Qééﬁt@ (E@Rampled RHefLBB U aF@H&QM%H o ah&’éﬂ‘%&t‘u earomat:c syru
mechl or et hamﬂ% 6- mer capt opuri ne, 30 mesna, nethotrexa rﬁ; Ph

C, nit oxaHPIEHe ik R S e COBRE HUB 0 REANTR (SYEURY SN SO all.ownrneéah oil,
st r ept oz omHanut dilasEseafeasll, badibragtearisotiunt EHIAB GidbtioN bAY baskiidatic water for
vincristi, BJ% tlo‘?@d Vi ndesi ne. G her anti-hyper-proliferative agents
sui tabl e F e with the conposition of the invention 35incl ude but

are nt limted to those conpounds acknow edged to be used in the

1 t t -
Phar macol Sare Bie (GefleriaaRe ButBRER TR i ot ooty gpo cceti
Mol i nof f md)al , publ. by McGawHill, pages 1225- 1287, (1996),

whi ch is hereby incorporated by reference such as aninoglutethinide,
Lasparaglnase azat hi oprine, 5-azacytidi ne dadribine, busulfan,

di et hyl st§9lorabls (sxamples jncludg; but aes petdasipe Jo FEERRRedNe 3, HRAC Red No. 20,

er yt hgoohyrings e NoaslerDae Birt 96.1D) ID&S Bradi 1. -5, b&c:SOrange No. 5, D&C Red

D
fl uor ode ridin | uor odeo yurl di ne nonophosphat e, ~f | udar algll ne
phosphat 3@%}’ ﬁﬂﬁ?ﬁ{a@dﬁﬁﬁé’x‘wlr ani de, hydr oxyprogest er one caproate,

i darubicin, interferon, medroxyprogest erone acetate, negestrol

acet at e, H axel . .penfostatin,.

N- phosphoér@@n@iifaéftg@%&%% 3“?'%/% R},areprrcft B'ﬁ&ﬁf’f:tlorsﬁ’,ené’%@sti ne,

t eni posi de, testosterone propionate, thiotepa, trinethylnelam ne,
uridine, and vinorel bine. 10 G her anti-hyper-proliferative agents
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(2) provide for the adm nistration of |esser anpbunts of the

adm ni st er ed chenot herapeutic agents, (3) provide for a

chenot herapeutic treatnent that is well tolerated in the patient with
25 fewer del eterious pharnmacol ogi cal conplications than observed with
singl e agent0 chenot herapi es and certain other conbined therapies,

(4) provi éiﬁul%ﬁ&mh%iférhé‘@exﬁmbfe@%desﬂﬁ%é HB? rﬁﬁutefalté fa@é&éﬁce&ﬂ%%goi )6@5&

I n mammal s, especi a humans 5) provid I gher respons
rate anor?g&cqmbas@ae'yhtm@?ﬂsgearatf g)sfitaing WP'F%W"&HBE‘%I @'%V?thﬂ?ne 50
resul ts ahohc®bsdrateg good as those of the agents used al one, conpared
to known instances where other cancer agent conbinations produce
antagonistic effects. S EXPERI MENTAL Abbrevi ations and Acronyns to A
conpr shengica psd:laﬂhgoégdnlw (edampiagi intiuoe Hutes nby witen b gel6ie Bha tdkll@bse
ordi nary ski htgﬁl EEZ art appears in The ACS Style Guide (third
edi tion) or E%% Atal i nes for Authors for the Journal of Organi c
Chem stry. The abbreviations contained in said lists, and all
abbr evi atg Vi a hem f inary.skill in the
art are hﬂea(r?'ggy | n(l‘é“%%@g‘re gt"é u% B{rlte ger gﬁicg&'ﬁe‘? r"g‘“"&s%@ Gipngmgng oil, cocea,
i nvent i oripenthel, oAroe glblpeepﬂmmaad garfilin)klent i f ied in accordance with
the Bgriodic Table of the Elements, CAS version, Handbook of
Chem stry and Physics, 67th Ed., 1986-87. More specifically, when the
fol | owi n@W@Wa@éw@earlécfuﬁ@eaut Rfeo Dgh Bimited e glygerot | yopmene glyey! and
have t he dofdifoM Ng meani ngs: acacacetyl acet onate 20Ac20acetic
_ dr| de AGO (or QAc) acet at e anhydanhydr ous agaqueous Araryl |Th
2 mat nospher e

levigating agents (examples include but are not limited to mineral oil and glycerin);

o

15
oils (examples include but are not limited to arachis oil, mineral oil, olive oil, peanut oil,
sesame oil and vegetable oil);

20 ointment bases (examples include but are not limited to lanolin, hydrophilic ointment,
polyethylene glycol ointment, petrolatum, hydrophilic petrolatum, white cintment, yellow
cintment, and rose water ointment);

penetration enbhancers (transdermal delivery) (examples include but are not limited to

<N 25  monohydroxy or polyhydroxy alcohols, monc-or polyvalent alcohols, saturated or
unsaturated fatty alcohols, saturated or unsaturated fatty esters, saturated or unsaturated
dicarboxylic acids, essential cils, phosphatidyl derivatives, cephalin, terpenes, amides,
ethers, ketones and ureas)

30 plasticizers (examples include but are not limited to diethyl phthalate and glycerol);
solvents (examples include but are not limited to ethanol, comn oil, cottonseed oil,
glycerol, isopropanol, mineral oil, oleic acid, peanut oil, purified water, water for injection,

sterile water for injection and sterile water for irrigation};
35
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spectros cﬁwoqmm parafiir; steary! ataghodtwhite meg@Emsryeiow wax);
m CPBAnet a- chl or oper oxybenzoi ¢ aci d 10ddoubl et dddoubl et of doublets

DABCOL14- di azabi cycl o[ 2. 2. 2] oct ane o
suppository bases (examples include but are not limited to cocoa butter and

5  polyethylene glycols {mixtures));

surfactants (examples include but are not timited to benzalkonium chloride, nonoxynol
10, oxtoxynol 8, polysorbate 80, sodium lauryl sulfate and sorbitan mono-palmitate);

10 suspending agents (examples include but are not limited to agar, bentonite, carbomers,
carboxymethylcellulose sodium, hydroxyethyl cellulose, hydroxypropyl cellulose,
hydroxypropyt methylcellulose, kaclin, methylcellulose, tragacanth and veegum);

sweetening agents (examples include but are not limited to aspartame, dextrose,
15 glycerol, mannitol, propylene glycol, saccharin sodium, sorbitol and sucrose);

tablet anti-adherents (examples include but are not limited to magnesium stearate and
talc);

20 tablet binders (examples include but are not limited to acacia, alginic acid,
carboxymethylcellulose sodium, compressible sugar, ethylcellulose, gelatin, liquid
glucose, methylcellulose, non-crosslinked polyvinyl pyrrolidone, and pregelatinized
starch);

25 tablet and capsule diluents (examples include but are not limited to dibasic calcium
phosphate, kaolin, lactose, mannitol, microcrystalline cellulose, powdered cellulose,
precipitated calcium carbonate, socdium carbonate, sodium phosphate, sorbitol and
starch);

30 tablet coating agents (examples include but are not limited to liquid glucose,
hydroxyethyl cellulose, hydroxypropyl cellulose, hydroxypropyl methylcellulose,

methylcellulose, ethylceliulose, cellulose acetate phthalate and shellac);

tablet direct compression excipients {examples include but are not limited to dibasic
35  calcium phosphate);
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or1-(3- diﬂ%@gﬁgﬁ&ﬂﬂ&@%&wﬁmeW%E&ggtglgrﬁueic%ﬂcu?or%gﬁw lin potassium, cross-

HCI hydr oc] _eeenanti oneri t excess | rzr’ﬁ%"
EL SDevapdinked pelyvinyipyrrolidone; epdiurg abinate: sodiuBCiarai glyoullatentmhstarch);
ES- MSel ectrospray mass spectroscopy Et OAcet hyl acetate EtOHethanol

(1009 Et SHet hanet hi ol 35Et 20di et hyl ether Et3Ntriethyl am ne
5 tablet glidants (examples include but are not limited to colloidal silica, corn starch and

talc);

tablet lubricants (examples include but are not limited to calcium stearate, magnesium
stearate, mineral oil, stearic acid and zinc stearate);

10

tablet/capsule opaquants (examples include but are not limited to titanium dioxide);
D tablet polishing agents (examples include but are not limited to carnuba wax and white

wax);

15
thickening agents (examples include but are not limited to beeswax, cetyl alcohol and
paraffin);
tonicity agents (examples include but are not limited to dextrose and sodium chloride);

20

viscosity increasing agents (examples include but are not limited fo alginic acid,
bentonite, carbomers, carboxymethylcellulose sodium, methyicellulose, polyvinyl
pyrrolidone, sodium alginate and tragacanth); and

€ 25  wetting agents (examples include but are not limited to heptadecaethylene oxycetanol,
lecithins, sorbitol monooleate, polyoxyethylene sorbito! monooleate, and polyoxyethylene
stearate).

Pharmaceutical compositions according to the present invention can be illustrated as
30 follows:

Sterile IV Solution: A 5 mg/mL solution of the desired compound of this invention can

be made using sterile, injectable water, and the pH is adjusted If necessary. The solution

is diluted for administration to 1 — 2 mg/ml. with sterile 5% dextrose and is administered
35 as an 1V infusion over about 60 minutes.
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chr omat ogr aphy- mass spectroscopy hour, hours 5hexhexanes, or hexane
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HVPThexamet hyl phosphoric triam de HOSThydr oxybenzotri azol e i oHPLChi gh
performance |iquid chromatography insolinsol uble |IPA sopropylam ne

Pr CHi sopr tﬂhfélh bwlb¥ chrWra“e’lﬂn GRAERHR! W‘Qer‘ﬂ@ Bﬁ%p%ﬂﬁtloﬁ% be prepared with

spect rosc&g m al um num hkl de L i1qu

chr omat og - L@mg ‘Eflﬂ‘%i dEﬁW@rﬁﬂP@Pﬁ%ﬁ? %@E@'SE@F@W@W'?M powder, (ii)

20LDAl i t hgzuayi ingeii epdilmnditiae™BAd ki 1300"0 8600 mgUbéstihedo. Meormulation is
reconstituted with sterile, injectable saline or dextrose 5% to a concentration of 10 to 20

5 mg/mL, which is further diluted with saline or dextrose 5% to 0.2 — 0.4 mg/mL, and is
administered either IV bolus or by IV infusion over 15 — 60 minutes.

Intramuscular suspension: The following solution or suspension can be prepared, for
intramuscular injection:
10 50 mg/mL of the desired, water-insoluble compound of this invention
5 mg/mL sodium carboxymethylcellulose
4 mg/mL TWEEN 80
9 mg/mL sodium chloride
9 mg/mL benzyl alcohol
15
Hard Shell Capsules: A large number of unit capsules are prepared by filling standard

two-piece hard galantine capsules each with 100 mg of powdered active ingredient, 150
mg of lactose, 50 mg of cellulose and 6 mg of magnesium stearate.

20  Soft Gelatin Capsules: A mixture of active ingredient in a digestible oil such as soybean

oil, cottonseed oil or olive oil is prepared and injected by means of a positive

displacement pump into molten gelatin to form soft gelatin capsules containing 100 mg of

the active ingredient. The capsules are washed and dried. The active ingredient can be

dissolved in a mixture of polyethylene glycol, glycerin and sorbitol to prepare a water
25  miscible medicine mix. ‘

Tablets: A large number of tablets are prepared by conventional procedures so that the
dosage unit is 100 mg of active ingredient, 0.2 mg. of colloidal silicon dioxide, 5 mg of
magnesium stearate, 275 mg of microcrystalline cellulose, 11 mg. of starch, and 98.8 mg

30 of lactose, Appropriate aqueous and non-aqueous coatings may be applied to increase
palatability, improve elegance and stability or delay absorption.

Immediate Release Tablets/Capsules; These are solid oral dosage forms made by
conventional and novel processes. These units are taken orally without water for
35 immediate dissolution and delivery of the medication. The active ingredient is mixed in a
liquid containing ingredient such as sugar, gelatin, pectin and sweeteners. These liquids
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35

' - bi ' [ rocene
ech qUe%. bll'l?é da;%Be%Xln%ESr?c%h'rﬂé’ fbeer compressed with viscoelastic and
thermoelastic sugars and polymers or effervescent components to produce porous
matrices intended for immediate release, without the need of water. '

Method of freating hyper-proliferative disorders

The present invention relates to a method for using the compounds of the present
invention and compositions thereof, to treat mammalian hyper-profiferative disorders.
Compounds can be utilized to inhibit, block, reduce, decrease, etc., cell proliferation
and/or cell division, and/or produce apoptosis. This method comprises administering to a
mammal in need thereof, including a human, an amount of a compound of this invention,
or a pharmaceutically acceptable salt, isomer, polymorph, metabolite, hydrate, solvate or
ester thereof; efc, which is effective to treat the disorder. Hyper-proliferative disorders
include but are not limited, e.qg., psoriasis, keloids, and other hyperplasias affecting the
skin, benign prostate hyperplasia (BPH), solid tumors, such as cancers of the breast,
respiratory tract, brain, reproductive organs, digestive fract, urinary tract, eye, liver, skin,
head and neck, thyroid, parathyroid and their distant metastases. Those disorders also
include lymphomas, sarcomas, and leukemias.

Examples of breast cancer include, but are not limited to invasive ductal carcinoma,
invasive lobular carcinoma, ductal carcinoma in situ, and lobular carcinoma in situ.

Examples of cancers of the respiratory tract include, but are not limited to small-cell and
non-small-cell lung carcinoma, as well as bronchial adenoma and pleuropulmonary
blastoma.

Examples of brain cancers include, but are not limited to brain stem and hypophtalmic
glioma, cerebellar and cerebral astrocytoma, medulloblastoma, ependymoma, as well as
neuroectodermal and pineal tumor.

Tumors of the male reproductive organs include, but are not' limited to prostate and
testicular cancer. Tumors of the female reproductive organs include, but are not limited to
endometrial, cervical, ovarian, vaginal, and vulvar cancer, as well as sarcoma of the
uterus.
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(trifl 4 1) Tumors of the urinary tract include, but are not limited to bladder, penile, kidney, renal
pelvis, ureter, urethral and human papillary renal cancers.

Eye cancers include, but are not limited to intraccular melanoma and retinoblastoma.

10 Examples of liver cancers include, but are not timited to hepatoceliular carcinoma (liver
cell carcinomas with or without fibrolamellar variant), cholangiocarcinoma (intrahepatic
bile duct carcinoma), and mixed hepatocellular cholangiocarcinoma.

Skin cancers include, but are not limited to squamous cell carcinoma, Kaposi's sarcoma,
15 malignant melanoma, Merkel cell skin cancer, and non-melanoma skin cancer.

Head-and-neck cancers include, but are not limited fo laryngeal, hypopharyngeal,
nasopharyngeal, oropharyngeal cancer, lip and oral cavity cancer and squamous cell.
Lymphomas include, but are not limited to AIDS-related lymphoma, non-Hodgkin's

20 lymphoma, cutaneous T-cell lymphoma, Burkitt lymphoma, Hodgkin's disease, and
lymphoma of the central hervous system.

Sarcomas include, but are not limited to sarcoma of the soft tissue, ostecsarcoma,
malignant fibrous histiocytoma, lymphosarcoma, and rhabdomyosarcoma.

25
Leukemias include, but are not limited to acute myeloid leukemia, acute lymphoblastic
leukemia, chronic lymphocytic leukemia, chronic myelogenous leukemia, and hairy ceijl
leukemia.

30 These disorders have been well characterized in humans, but also exist with a similar
etiology in other mammals, and can be treated by administering pharmaceutical

compositions of the present invention,

The term “treating” or ‘treatment” as stated throughout this document is used
35  conventionally, e.g., the management or care of a subject for the purpose of combating,
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29, 2Pty AR yte R 3 5 PR Bl on,
cardiac hypertophy, atherosclerosis or heart failure), neurodegenerative disorders,

15 metabolic disorders, nociceptive disorders, ophthalmic disorders, pulmonary disorders, or

renal disorders. Nonetheless, such cancers and other diseases can be treated with
compounds of the present invention, regardless of the mechanism of action and/or the
relationship between the kinase and the disorder.

20 The phrase “"aberrant kinase activity” or “aberrant tyrosine kinase activity,” includes any
abnormal expression or activity of the gene encoding the kinase or of the polypeptide it
encodes. Examples of such aberrant activity, include, but are not limited to, over-
expression of the gene or polypeptide; gene amplification; mutations which produce
constitutively-active or hyperactive kinase activity; gene mutations, deletions,

O

substitutions, additions, etc.

The present invention also provides for methods of inhibiting a kinase activity, especially
of phosphotidylinositol-3-kinase, comprising administering an effective amount of a
compound of the present invention, including salts, polymorphs, metabolites, hyrates,

30  solvates, prodrugs (e.g.. esters) thereof, and diastereoisomeric forms thereof. Kinase
activity can be inhibited in cells (e.g., in vitro), or in the cells of a mammalian subject,
especially a human patient in need of treatment.

Methods of treating angiogenic disorders

35
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35 The total amount of the active ingredient to be administered will generally range from
about 0.001 mg/kg to about 200 mg/kg body weight per day, and preferably from about

37



Met hod E Agilent 1100 HPLC system The Agilent 1100 HPLC system was
equi pped with an Agilent 1100 aut'osanpl er, quaternary punp, and a

di ode array. The HPLC colum used was a 30 Waters Sunflre (2.1 x 30
mm 3.5 un). The HPLC eluent was directly coupled with a 1:4 split to
a Finnigan LTQ ion trap nmass spectroneter with el ectrospray

i oni zat i $h01 spfg Waahﬁé'ggom*mgddy weighbperldBg0 Glimicalhs usefubdosing sthbeules

ion time GEGengH femt shd f&ﬁthﬂéﬁ‘?ﬁ%ﬁceg d%a;ﬁ n'lgi1 td Bfcss 8\'7'%%0?%3%1%?%{3?9 In

positive o negative ion nod were Al
forni ¢ addgitiogn@ryg helidayssinp which apatienis n%d%th acirdg foaBraactiraintperiod of

el ution fipmn ﬂa@ﬁ’otﬁ benaiieiaP 30the QWRFalSpAlafBeNbliRSerd (pramhhMbdicH S8l dnd

mMJm n was us anlnltlal mnute
at 95% B toer "t’y rﬁ H[}‘f gesagfogy copiain fram aheut 8.50maite @beut 1508 mgaf activee

H PLC: Prigradiebt, wad cih e wdfirfstefddashedHmdrd t
typi cal | )ﬁ.@JS|In a_G,lson 5 Il-lP Cs temrn 8 Iﬁ@g%ﬁs&h&h@gg S’Z’lﬁegffy

punps, a 1Ge S¥Fra8esdAl: SO53g5 dPr adniniska nd Y)déJGQFQ’hy'T’GB@EISt dtravenagsa
C 18 coI untran(umcglar.\é\(ﬁ‘clﬁamoﬂe and b’éﬂadf@l‘hll j8flioAs, an@lﬁélo?fh?usﬁl%bmhdé@@vﬂl

gigf o¥,“. E ?” 8 a\k& he 3@? ol %F%%‘l? ?ﬁ;lt/ﬁﬁ @?ttqdém"%so' Vfﬁﬁeavesﬁa?n?aﬁasre%tal

sol uttoon dosége cegipen vdl neeserablyi melfdoyn ©10dtte ROVI hiykg ofi tsedl baey V«%@ht The

gr adi ent 0% t A to
W in 11 oqEieg v SebinlCosee Kot Wil RV ralf ({E o 280 ol ot
product Redeweight.dbesyerage ddilyrtopicabdosage aegim&d willr pré2fabiyibe Rommat aizooe
I\/P . 15

ed Ot B ot andara, o PRG bl pnifkhdy, TREARGPRER) Mncin 0
(e g. Spqupra {¥/ be-that regyired toy ma@t@n aCHaily, dopg e from; 0(21933239 maskg. b‘lghe
usi ngssi everage kilEinhilslictoRsags fe rggsgf
syste?ns A Vgl’l ‘{f/ of eluti ﬁg@s ﬁg%?@ﬁp&g@%ﬂ@ﬁ&ﬁo eé?ralstr)lgd mtc{t?'nle
experi meRPgY W mgﬁ ocols. 20 General Preparative Methods eTh 25 The
particul ar process to be utilized in the preparatl on of the conpounds

compound CheBUFEHE SHBRMe Hiva A, BHFRng St B BF £edh celmioml Vary
subst i t uentardipgdy the retuse |andt$mfepm¢f the dnedlﬁmﬂ bomdarmmddhby the attending

re at e o Those

1? aclto %és g%gngéehg tﬁér)(;%%{cl)\II |%fgfdwgggy' one g‘%m ;&néarl'r%{ S%ltg 'I[']e 995t %}éj gpoeral

The conpﬁ%'?ﬂi%orb?f tf‘% eatiemgrmq SFradaistratiopr @p@r@@dwlﬂ@éomratﬁnf\mcretlon of

cheni cal tﬁeemrqglmg c3RbRBtbrial asetHy Ike: THE VBsitdasHh ft?é%‘f“m%ﬁ'a'nﬂ%ﬁx%erof
in

gener al e t| ve net ﬁ are present ed to al e rea

synt he5| %CE'BH%liﬂ?fsi BPresrat W@E‘é’ﬁ‘to"l%l?'@{mﬂ&wt'cﬂlfx fAcqeptable salt or

detai | edestar tOfCCﬂmﬁOSﬁhﬂmb&Eﬁ bﬁhnﬁe Fﬂseﬁﬁdﬂhﬁﬂ bbethaéiié 'sklllggqpr hthe art using
nme ing the working exanpl es

L‘Cygggﬁk %%ern ﬁahi %ﬁf@;#s

ounds tan be made according to conventi onal
chem cal net hods and/ or as disclosed below, fromstarting materials
whi ch ar éo?rlﬂ:n@ﬁonﬁﬁ gially available or producible according to
routi ne, —conventronal m cal methods. General nethods for the
preparation of the conpounds are given below, and the preparation of

r epr esentgé b&ﬁ.peeﬁﬂg%fﬁﬁﬁ u'w%nﬁcﬂ’?ﬁér‘; bg%ﬁhﬂm téuJeH rtﬁ‘é gﬁl 'ﬂ?ma %éegsal i O?é‘}'t

Synthetic transformations that e 'syn
conpdUndST B CamRIRation et eeroramary wh%@wa@%gal @Q@T‘tsl"wl%ﬂ? Aesiembination

i nvol vedcausek i@ !ﬁéﬂ&é}ﬁ@d@ aQ\f'er§é> epsstad Foxoéxaﬂ'rﬁbﬂeS tlhé‘&ﬁﬁﬁéhﬁﬂs ] ﬁ-’]:%( ROYHORY
| éctions _of etic

or accessible to l@l in the art.

t r ansf or il i hs® q‘i’%ﬂ}”aﬁé SFHOWR E%qué?fquf?éat'vﬁucﬁﬁ‘t'@ﬂamma ory, analgesic,
immunoregulatary, diuretic, antiarrhytmic, anti-hypercholsterolemia, anti-dyslipidemia,
anti-diabetic or antiviral agents, and the like, as well as with admixtures and combinations

35  thereof.
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n_Pr
R T LR e ey LR
Oxf ord, melmq}e@m) G@umdﬁae ichtoranotaicil,; c@am? Reled;nldms(claﬁgmneehmsdm@ acid,
|
ot 11 ¢ sy YERbH e, SHAGARRT deatszipe ' Rfhoninl /A8 Hoxofel dappron.
Cheni st r ydecaaroperpiwsphater cdelestogenr ddemul@mggmno& Gdepidamedrol, RieSlorelin,
Sanmeg, Jdéﬁrazgﬁéﬂéﬁnetrgﬁllbegﬁap& Ei?dﬁsﬂ&?et%ﬁjlo%kiﬂ@ﬁdu@%&&%lgm EI%E‘%&H@C

Press: Oxford @S tion, recudrring revi
met hodol dejy-188H G 'a@redekt%u%fan%mé epiginin eRestin alfm@pogemremwa;m

New Yor k; erg¥rgiedl estrydd, Resadiol, é@tﬁ‘émﬁ%hé}bho te/ Qb dfium R@ﬁﬁﬁﬂ%&ré&i’?ﬁ Qthyol,

TR S TR S A R SR S R Sy
'Synt hesi Sloxdridie, lubenazolse fludaratine, Ayuurbddiaparidire inBndphosstiste, BLlidiesasi
CFoubBn VBT meBmeRdts, s, ﬁhﬁ%ﬂ@ %%%@%Mpémuaﬁe%bﬁg@w
synt het i gammagsfdr gemtitabine] gemzinGhe glasakc, Ablﬁdelacaosereﬂw gdaniﬁa&orbﬂidﬁ
& gani Schielh, piESRIn"C ipcBRo:, | eihiaR ot ARRETe , nydspennee,
and REAcdksitumpmmgb F'wf%bhé#?éublcm ofosﬂemﬂem interierems alhacy interfeman-alpha) 2,
inferferon aifa-2A, interferon alfa-2B, interferon alfa-n1, interferon alfa-n3, interferon beta,

20  interferon gamma-1a, interleukin-2, intron A, iressa, irinotecan, kytril, lentinan sulphate,
letrozole, leucovorin, leupralide, leuprolide acetate, levamisole, levofolinic acid calcium

salt, levothroid, levoxyl, lomustine, lonidamine, marino!, mechlorethamine, mecobalamin,
medroxyprogesterone acetate, megestrol acetate, melphalan, menest, 6-mercaptopurine,

Mesna, methotrexate, metvix, miltefosine, minocycline, mitomycin C, mitotane,

25  mitoxantrone, Modrenal, Myocet, nedaplatin, neulasta, neumega, neupogen, nilutamide,
nolvadex, NSC-631570, QOCT-43, octreotide, ondansetron HCI, orapred, oxaliplatin,

paclitaxel, pediapred, pegaspargase, Pegasys, pentostatin, picibanil, pilocarpine HC|,

pirarubicin, plicamycin, porfimer sodium, prednimustine, prednisolone, prednisone,

premarin, procarbazine, procrit, raltitrexed, rebif, rhenium-186 etidronate, rituximab,

30 roferon-A, romurtide, salagen, sandostatin, sargramostim, semustine, sizofiran,
sobuzoxane, solu-medrol, sparfosic acid, stem-celi therapy, streptozocin, strontium-89

chloride, synthroid, tamoxifen, tamsuiosin, tasonermin, tastolactone, taxotere, teceleukin,
temozalomide, teniposide, testosterone propionate, testred, thioguanine, thiotepa,

thyrotropin, filudronic acid, topotecan, toremifene, tositumomab, frastuzumab, treasulfan,

35  ftretinoin, trexall, fimethyimelamine, trimetrexats, triptorelin acetate, triptorefin pamoate,

UFT, uridine, valrubicin, vesnarinone, vinblastine, vincristine, vindesine, vinorelbine,
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0 (1) I'n Reaction Schenme 1, vanillin acetate can be converted to
internmediate (I11) via nitration conditions such as neat fum ng
nitric acid or nitric acid in the presence of another strong acid
such as sulfuric.acid. Hydrolysis of the acetate in internediate -
(I''1) woul d be expected in the presence of bases ouch as sodi um

hydr oxi defiruliz'in,h izinecirdd r nostiin (shmplanws,sizufﬂamyABmeljeabmibiaalm cédtilmune,

comounact e wldﬁ%@& argbHERE . LS BaflelRAb *fatonldn, ' faf TAShG
(G eene, (Wwenlhm ayastip, (F\IFI’TQPrCzﬂ@@BW\é celebngps cetuxidaga m’nsnaiyln tdypstesone
Wiey & Se@fie, Neaacms#\fﬁ W%Le%ﬁgﬁﬁfbﬁﬁ@ﬂlﬁf aemum%%as?én Ofe&ﬂt&am

to those of fornula can | eved usi g
pr esefice Qibrn'fa@ﬁnéxatﬂcaih ferpelinide; histarviag: dikygeas @gderHﬂstoellndm@mebumpiant

Reduct i omoqﬁuuhbfemlddmgr @daadwmcf %ﬂulsﬁte&éébh g&Hﬁ.Q %&Cﬁ@@'iﬁaﬁf&ne,

usi ng irqgn in acetic acid as In resence_of

sui t abl e Ks¥N9lgdiimRet mea’tq%nw oﬁ- % Q@'&&‘Ed&l y'§§0f°7€ﬁﬂﬁ9er|§1!’%n lcmafamlb
COﬁpoundﬁnlﬂfoxff@idTLH'iﬁoéMhét)e s-LOE Iipﬁ‘s&ﬁépMTPQ”E)f MK, mﬁf&eﬁﬁ/ | lllérﬂorbt?cm

best acco et hy| enedi ami ne_in t resence of a cat

coch oo BHstee! R PG | ROSTRS. ORI A GOATIRIS.
of fanmlgmn(u‘h‘bhdat)a dsndmhnw-m tzs:zulqa:aﬁé@ﬂn |m1mcmaﬁfe@1e&1mh§w13-cls
cyanogen

SR AR, Sahofaf SBRETGR T ST, et B S Sin, dvewsin At .
sol vent diaedfuene, Dpifeoib, 1E'aphzamnw, OELHya88,. toFamifena) TednsMIR-107R} e@kpdtiar,
greup in sel ed and..can
Do hocomyFRIoRuE et verilrfif AR, 20100 ool 28 BF GopBiRancia
Prot ect i Veer@foups in Organic Synthesis; Wley & Sons: New York,

1999)(s Al kyl ation of the phenol in forml a (X) can be achi eved using
a base such cesi um carbonate, sodi um hydri de, pot assi um

t - but oxi d&'& ﬁg%lt'%f Hhagpacslical agept feNsEsh %QQECIW%rP%GIWCtShIaHH.
intr OdUthaﬂibp[afhnasﬁtﬂldﬁa ebgtate, beaU, n@oﬁﬁ!bﬁﬁpﬁ@rﬁbh%e ét&@éld&? t&rs%zab

such as a or, a_sul fona ast | rmula_ (1)
can bo. t Qe B BIFRY A PPRBY Y . e%és%ah B8Ul, 26 BB St PPAR
anhydr i ddigared, aaddfemykaba‘dalg( ahmgfmbsmasegmmtmbb@@d;uan]m @TRaTB inhibitor, a
appr QRri g B | . ] o)

apro??c ?oﬁgﬁ@] E‘Bs% ﬁg |on b'E¥ ?"g ‘PCgF%acg:\%?PvgﬁYl&néﬁJ ,aaGIP
conpound defivatiye.RAGAR.I WACbP dpaveéuewcuﬁtmr alsecretibdervatican be
converted to a structure of formula (XII) using ammonia in the

presence of iodine in an aprotic solvent such as THF or dioxane.
Al kyl at i &tptigpaliand- fwﬁﬁfnﬂp"fﬁﬁt"r% pEgMte Whigh sancbe agdedyionihevaamnositing inglude

base suclpubgrears iivitecRy deaipalieds IBesH sHnhRdhtHheRbihBRIpd HRid Eyfnens in the
:} 25 11" Edition of the Merck lndéx. (1986), which is hereby incorporated by reference, such
as asparaginase, bleomycin, carboplatin, carmustine, chlorambuci, cisplatin, colaspase,
cyclophosphamide, cytarabine, dacarbazine, dactinomycin, daunorubicin, doxorubicin
(adriamycine), epirubicin, etoposide, 5-fluorouracil, hexamethylmelamine, hydroxyurea,
ifosfamide, irinotecan, leucovorin, lomustine, mechlorethamine, 6-mercaptopurine,
30 mesna, methotrexate, mitomycin C, mitoxantrone, prednisolone, prednisone,
procarbazine, raloxifen, sireptozocin, tamoxifen, thioguanine, topotecan, vinblastine,

vincristine, and vindesine.

Other anti-hyper-proliferative agents suitable for use with the composition of the invention
35 include but are not limited to those compounds acknowledged to be used in the treatment
of neoplastic diseases in Goodman and Gilman's The Pharmacological Basis of

40



10 butoxide in a polar aprotic solvent such as DM or DMSO with

i ntroduction of a side chain bearing an appropriate |eaving group
such as a halide, or a sultanate group. Reduction of the nitro group
in formula (XII1) could be acconplished using iron in acetic acid or
hydrogen gas in the presence of a suitable palladium platinumor

ni ckel Cat’!‘ﬁér)é?éut;c@ﬂi’rﬁﬁ %ﬁ‘\ﬁ/)?&n?fedﬁm epéln;ﬁ?.f éﬁMgé}aw HiC p&B@s 1225-

i mdazoline of fornul
et hyl enedil2®f. AE99G3, Wh‘éh;ﬁ é@ém@c@ﬂpoat@chbsargfgmn%@hdags @rrmnghﬂathlmlde L-

sul fur w gép éﬂé@?ﬁ aiEh‘ﬁbpﬁMé' Bééééﬁﬂln@fclmrﬁéuﬂn fcﬁeﬁt tg% fre t%%

t hose of f S acco | i'shed using cyanogen
presence luorrd %Qﬁg/ C%nfge gqgtﬁx a seryHyyRTPRATE adenlne ethinyl estradiol, 5-

di i SOps Op§dcbdRLxFERdIS, os-ﬂwédéaxmdmb arrdAb Fr’ét@d fisd Y@d?ﬁ s
DCM or djchl orgg‘i’hane m des of f%?%g aagm yéﬂan Y ;%
h

usi ng act '\ERYRESEL G sﬂgtﬁﬂf}eash PYYPEPHSSIST NS GaAREP ‘éﬁ'rP'E!6'§- o?"terfefon
al t er nat i metsoxfrogesiensai ngeatate D andtdstol Glceter NfheBALAP rm.ﬁt@@Dﬁ@éthMI

agents such a PYI a rotlc sol vent

5React i onp‘ggrﬁ ?3 h‘?s%ﬁch%étﬁiglgﬁec ﬁpaé%m) Bu?ﬁim('ﬁt'"?’ort?&lP%S‘de
(X), pr ep’@sbdteamectnsplnnatedhmtnpnemm&ylrbdammaywtcﬁlﬁd ahdviaohelbing. XVI )
usingactivated esters such as acid chlorides and anhydrides or 10
alternatively formed using carboxylic acids and appropriate coupling
agent s su@thengniPlyaeErprofifaTativeragenis] suitable fir ase ayith dite corspsitien tof theTihvention
coul d t NeRoils CAES! &8 IO BIARHrloah MG bhot B GhuBASCorhi 50

‘as cesium, car bonat e, sodium h or pot assi um
pol ar apr ¢rivatives Weﬂtecgmﬂo’a@nmﬁtfanomo with introduction of a side
chain bearing an appropriate |eaving group such as a halide, or a

sul fonat e oun. React on ,Sche | n Reaction Schene
4, a &%rrpgg g@f "?%??ﬁj? CYiexic a%&%"p‘éﬁi‘éﬁé@sﬂ}&@@dé icB@ainglien, with asompound
conver t edortcorrgositien 698k Ipyesent ingertioh willdep@ @St ers such as acid
chlorides and anhydrides or alternatively formed using carboxylic

aci ds and appropriate coupling agents such as 10 PYBOP, DCC, or EDCI
in pol ar @pr otyield bettereflicacy Reredusihg Hfe grbwthpfa tesbr agewgnalipinate frer tiitoa
(XVI1) w Jeaglereiy ted and can be

acconpl i s%eddﬁgpfqﬁ)andar @5% h%ggﬂ{egégeeﬁgah&% W; Wits, P.GM;
Prote€tive G oups in Organic Synthesis; Wley & Sons: New York,

1999). A' (Q)’| atgrend®frot e ABRAMMIratidh foﬁrlégébla atrb¥his Qraﬁxebﬁdlﬁﬁf%'té?'&?%emo-
usi ng L{Ch as, cesi um carbonate, sodi um hydride, or potassium
t- 15 but ?raaﬁulcr‘?g&“f?ol ar aprotic solvent such as DVMF or DMSO with
introduction of a side chain bearing an appropriate |eaving group

such as a(Spal 'pqgvidg forth a%gn{o?ﬁe%;?eﬁg ©eBment that is well tolerated in the patient with
25  fewer deleterious pharmacological complications than observed with single agent
chemotherapies and certain other combined therapies,

(4) provide for treating a broader spectrum of different cancer types in mammals,
especially humans,

30
{6)  provide for a higher response rate among treated patients,
(6) provide for a longer survival time among freated patients compared to standard
chemotherapy treatments,

35

(") provide a longer time for tumor progression, and/or
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Reaction Schene 5 5 In Reaction Scheme 5, a conpound of fornula XVIIlI
can be converted to the bis chloride conpound of formula Xl X using
chl orinating agents such as POCL3 or COCl 2 in aprotic solvents. The
chloride thus obtained can be converted to imdazolines of fornmula
)O(1 through reaction with appropriate quantities of ethanol ani ne or
a suitably protected substitute, followed by activation with a

sui tabl e @yti vasl ficRap ahd Bhd waabmﬁ rdotd | ga%xi ad Bo&théﬁ{ﬂogg of ﬁEE@gn@

hal ogenatlng ent s(ﬁg) | ori XXl “can be convert
ani ne ?lr‘%ﬂ?ﬁ‘?r? IS%%"Q)\’“SSE?WE%WP@@'BPT ARNRGeE ASRN santingtines stachice
as anmoni antagdriistialetisttde, or protected ami nes such as benzyl amine.in
a pol a{msol vent such as DVF or DVBSO. Fornmation of the phenol depicted
in formmula X can be acconplished through deprotection of the nethyl
et her using any of the conditi onsEXRERIMENTAI the literature 15
(Geene, T.W; Wits, P.GM; Protective Goups in Organic Synthesis;
Wley & Sons: New York 1999). In order that this invention nay be
bet t er ur&@mﬂﬂdn_gbﬂMng exanpl es are set forth. These
exanples are for the purpose of illustration only, and are not to be
construed 20 as limting the scope of the invention in any manner.
Al | plibl | & sempiebengiy list nEthelabbeiviationseuseddyrqrgarid elubrmgtsroebxelrrencmli in the
their ent

arf 8bpears |r|r"fﬁéﬁ@§' FeSG i Bh @Hﬁgﬁj tﬁdtﬁ Lﬁq&égg {’o?';&fgwogs ferdhs

pyri m di ne 4-carboxylic ac

yrrm
was di | ut<&rma %P&an(og@wstwwﬁ@s raétmewaﬁlaqmngqnamed(m 20 dists2Gng all

T et S, e )t 00 4600, 1080

t
and the pPEREPYP &ePEhp ol PHPORRS Pf s t@Merﬂtmno%c'@@wﬁl@Iemms are
fi :j tret e idetified rcanbrdanes with des PéHrﬁﬂﬁ&'ﬁib!dJéﬂﬁé Eléi‘n?rdé |%§%r§l§% Vl@érﬁb?ok
and treat ent r ution until acidic e title
conmpound %&e%ﬁ%&r’g?}'&gcﬁ t?’hhgd g’é&a‘i& whi ch was col | ected by vacuum
filtrati oviorerapedifically, whemthaatodluwng\abbre@‘éﬂmsr@,e ) throlighdihis disclosure,
(DVBSO-c1 9.35 (1H, d), 9.05 (1H, d),
7.99(11- ilhe%’%vﬁf:%{oﬁ%wﬁ@é ?FMFE@Prepar ation of
2-am nopyri mi dACAR- 5- car boxy! iasekiaceton@e0 | eLN Sodi um
(12) -9 (di et rp@gyjmst hyl ) - 3- mgjch@xa ArhgadiePPr op- 1- en- 1-ol ate was
prepared as des %% ZhICth n et al. (Synthesis 2002, 6, p.
7720) . 25Sodi Ulf C acetate
(1Z) 2- (di met hmhydret hyl') - 3- menRgdryiug3- oxopr op- 1-en- 1-ol ate (1.37 g,

.8 mmol)

aq aqueous
Ar aryl
f:-: 25 atm atmosphere

9-BBN , 9-borabicyclo[3.3.1]nonyl
BINAP 2,2%bis(diphenylphosphino)-1,1*-binaphthyl
Bn benzyl
bp boiling point

30 brs broad singlet
Bz benzoyl
BOC - tert-butoxycarbonyl
n-BuCH n-butanol
-BuOH tert-butanol

35 {-BuOK potassium feri-butoxide
C Celsius



was diluted in DW (12 nL), and guani di ne hydrochl oride (640 ng, 6.7
mmol ) was added. The mixture was stirred at 100C for 1 h, then was
cooled to it and diluted with water. Mt hyl
2- am nopyri m di ne-5-carboxyl ate precipitated as a |light yellow solid,
whi ch was isolated by vacuumfiltration (510 ng, 50%: 1H NWR
(DVMBO-cl1l6) 8: 8.67 (s, 214), 7.5 r 30s, 2H), 3.79 (s, 3H). Methyl
2-am nopyri m dFﬂlg‘ZS-car boxyl af’@mﬁ%'gg ng, 2.0 mmol) was diluted in
met hanol (5 nL)CAdont ai ni ng a &erw shimpsiuahitsed er . Li t hi um hydr oxi de
(122 ng, 6.1 rTEIB|) was added, aBd%th reaction mxture was stirred at
60 C overni ght.””fhe ni xture wWEd"¢ ‘?{E@HW ated under reduced pressure,
then diluted i @Dhat er and adj cerbeml! tiimigktole with 1 M NCI. 2- 5
Am nopyri m din ar boxylic i recipitated as a white solid,
whi ch %as i sol ?Pg‘éﬁby vacuum ?’l(éh%Pgl{Cﬁon (244 ng, 90%: 1H NWR
(DVBO-d6) 8: 12€iite®( 1H, br s)dla@neRe¢@isarth)fijter7agent, Delite® Coyp.
| nt er medi at e CgolfhgPr eparati on ida) badn i hol i ne
hydr ochl ori de H—g To a sol ut?[E)E;lmlo?lgc%-'z%pé)%ggé%%\%P%%rrpgpane (45 g,
0.29 mol) in tof¥MB (100 nl)catken-18 nuelersdnaopelihiesomance3s g, 0. 44
mol ). The sol upiompaas stirr eghofcHidtoferb@berzdb adiyr | Ng Which tine a
pr eci Eitate formed. After cooling toit, 'the precipitate was isol ated
by vactium fil tfat i on, washed 994¥etet her, and the solid was discarded.
The nother |igadr was aci di fi@shbMtohdédBlet{ 4 M in di oxane, 72 n, 0.29
mol ), which ca t he desired, pjroduct t ecipitate as an HCl salt.
Sol vent was reﬁ%ggg under redﬂééﬁﬁzﬁsﬂ%ﬂgg% € he 20 resul tant
solid was drieiBUo afford thel,Bididzebicyoiys.¢miundgd-76ne90%) : 1H NMR
(DVBO d6) 8: 1a~A45 (1H, br s) : n?h 7 H,.. 3.74 (2H, t), 3.39
(2H, m, 3.15 i?, m . 3.03 (’%i\?f’f%’d’c' ,ez‘%'?é’%%'ﬁ??,’en). Internediate D
25 Pr&par ati onP&M 2- eni no- 4- plicgropetiiandi ne- 5- car boxylic acid 0 H2NA
N OH To a sggEppi on of et hy&iethyl azodifarbox

ca

2- am no- 4- pr opé/écl pyri m di ne- 5& boxyl at e y&afeo g, 4.8 mol) in
ecomposition
DIA diisopropylamine
DIBAL diisobutylaluminum hydride
20 DMAP 4-(N,N-dimethylamino)pyridine
DME 1,2-dimethoxyethane
DMF N, N-dimethylformamide
DMSO dimethylsulfoxide
E entgegen (configuration)
25 EDCl or 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
EDCI - HCI hydrochloride
ee enantiomeric excess
El electron impact
ELSD evaporative light scattering detector
30 equiv equivalent
ES-MS electrospray mass spectroscopy
EtOAc ethyl acetate
EiOH ethanol (100%)
EtSH ethanethiol
35 ELO diethyl ether
EtsN triethylamine
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30 MeOH (20 nL) and THF (30 nmL.) was added a 2 N NaOH sol ution (10
m.). The solution was stirred at room tenperature dverni ght and then
neutralized with 1 NHC (20 nL). It was then concentrated under
reduced pressure to 30 m, filtered, and dried to give the desired
product which was used wi thout further purification (0.6 g, 69%.

| nt er nedi at e EM®& Pr epar at i o9-fhioréhwhmethaxy2anmetyiv| ni cotinic acid 0 H2N
OH to A susp ion of 6-am nQ- Lcotinonitrile (1.0 g, 7.5
nmol ) in an 'aq‘f}zous KCH sol u{alggﬁﬁ%gerM) was heated at the
reflux tenper&@MS for 3 daygas phoaratagraphytiass spectrosaspycool ed t o room
tenperature, meutralized W th,copggatrated HCl, filtered and dried to
gi ve the desired product whi cﬁ was used without further purification
(1.1 8§, 96% . P®X | ntermedi at Bexar@seprhiexandn of tett- butyl

2- (2- hydr oxvetipWmRDr phol i nedrdta R M &ynetiCfesbnahcs 00H 20 Met hyl
nor phol i n-2-y etate (5.0 g 31.4 mmoi ) was diluted with THF (10
nL) and water nL) and tr BXaEeetAyIphrspoeraEdeLUm car bonat e (4.34 g,

31.4 mol ). Thmprhi ck suspenpegin&th@phospheid tribmige sol ution.
mmol ) was added and t he

D -text-butyl dicarbonate (6 8‘? , 31.4

reaction mxtu s stirred¥ rogﬁfbe%%tf'ﬁ?%t. The reaction mixture
was tihen extr&fied 25 wi th Thighgeeomhdte iqliehhdidyraptHyayer was dri ed
(MgS™) and Cﬁ_ﬁgfentrat ed underS lrgguced pressure. The sticky oil was
triturated w ether and t h&SPEEG ti ng solid was coll ected by vacuum
filtration (3IFAg, 45% . Theisopropuiemineas di luted in THF (20 nl) and
treated with ution of sqdi xide (2 N, 5 n) and stirred
ovef ni ght . Thgor?g‘acti on m xt %ﬁg%\%@%g@%centrat ed under reduced
pressure and ffhen diluted wi ifatgst er 30 and Et0Ac. The pH of the
aqueqys | ayer ywas adjusted t ; Mﬁas’b' was separ at ed,
dried (MgSO4) . and concentr at g%%ﬂ%g%grtﬂgl@ed plrggtgdssger{ .) The solid (29,
8.15 mmol) whs then dissol vB8 in THFE (10 nL) and treated with a

borane sol uti bAH(1 M in THF, ither&umiinthydsge) and the mxture

stirred at itL or 12h. The r acciéc;_nmnipxturhe was then diluted wth
met hanol (100-%L) and st rr etFH4d SHPMBIGIERNY Nt The sol uti on was t hen
LC-MS liquid chromatography-mass spectrometry
20 LDA lithiumn diisopropylamide
M mol L™ (molar)
m multiplet
m meta
MeCN acetonitrile
_ (_') 25 MeOH methanol
MHz megaheriz
min minute, minutes
ul microliter
mL milliliter
30 pM micromolar
mol mole
mp melting point
MS mass spectrum, mass spectrometry
Ms methanesulfonyl
35 m/z mass-to-charge ratio
N . equivL" (normal)
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concentrated under reduced pressure and then diluted with DCM The
solution was 5filtered through a layer of silica to renove the borane

salts,

gi ve an oil

(1.8 g,

(DMBO-d5 ) 8: 4.46 (1H,

3. 45( 2K,
m, 1.39 (9H,
24{fterf-butvl

3NG8- 3. 29 (3H,

969 :

and the filtrate was concentrated under reduced pressure to
HPLC M5 RI = 2.22 min, mr = 232.2; 1H NWR
3.81-3.73 (2H, m, 3.72-3.64 (1H, br d),
MNabrémSednifmidd 1H, br s), 1.55-1.48 (211,
S%{ 10 Internedi ate G Preparation of

(i met hAsi | v | o%8NCASI&Ry| i 443- chl or opropyl | mor phol i ne

0"-Th 15 Step MMNPreparati on meMyrbp

hdlie2- vI met hanol

trifluoroaceta&Wh HO 0 20, A .solution of tert-butyl

2- (hydr oxynet h

r phol i ne- 4Nicleas

SHGResONENGE 5. 06 nmol ) in DCM

(15 nlL} was treated with triférther oacetic acid (2.5 nL, 10.1 nmol) and

stirred at ver ni ght.

reduced pr essu&%s%to yield at
s), A.95 (1H,
m, 3.47-3.32

9.30 (1H,
3.76-3.63 (2H,
td), 2.76 (11i; t). Step 2:

The reacti,on m xture was concentrated under

OHEREHi 1 (1 .1 g, 94%: NVR (DVBO d9) 8:

dpat9- 4. 06 25(1H, br s), 3.93 (1H, dd),
Fi%lél m, 3.22-3.09 (3H, m, 3.92 (1H,
)

aration of

2-Mert-butvileknethvGsil vfl opagleset hvfl nor phol i ne 300r' | TBDVSONH

Mor phgj i n-2-yl p@é,%tﬁ@r);

treated with trie

L{qg‘%&%@gﬁﬁylé&ﬁéﬁﬁfﬁgﬁ%@ﬂml ) in DCM was

mne (1.

tert-butyl di met hyl silyl chl ordighdorppaligdiug(il}s. 06 nmol ). The ni xture
was stirred atpgopey 2 h anthdih@imfdcbiafy €d. The filtrate was then

concentrated u

er reduced pressure and the residue was suspended in

a dilute sol utPdn of sodi um MFIFEKE 'earithro of hyslregen iom penceniEationxt ur e
was stirred foph30 nm The nipHelyie was then extracted with DCM and

concer115t rated u‘gger

20

25

30

35

pKa
PPA

PS-DIEA
PyBOP

rac

TBDMS, TBP
TBDPS, TPS
TEA

THF

Tf

TFA

TFFH

reduced press

nega{ilvreqoéa%tr?m ]:)P gqmuilib-rl}nr% constant
negative logarithm of equilibrium constant for association
poly(phosphoric acid)

Polystyrene-bound diisopropylethylamine
benzotriazole~1-yl-oxy-tris-pyrrolidino-phosphonium
hexafluorophosphate

quartet

racemic

rectus (configurational)

retardation factor (TLC)

retention time (HPLC)

room temperature

singlet

sinister (configurational)

triplet

tert-butyldimethylsilyl

tert-butyldiphenylsilyl

tristhylamine

tetrahydrofuran

trifiucromethanesulfonyi (trifiyl)
trifluoroacetic acid

Fluoro-N, N, N’ N'4etramethylformamidinium
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5 product was taken to the next step without further purification: 1H
NVR (DMSO-d6 )8: 5.40-5.14(1H, br s), 3.69 (I H m, 3.56-3.50 (IH,
in), 3.46-3.3(3H, m, 3.27-2.97(1H, br s), 2.78 (1 H, dd), 2.68-2.55
(2H, m, 2.35 (1H, m, 0.87-0.82 (91-1, m, 0.02 (6H, s).

Step 3: Preparation of

2- (fffertbutvi(di methvi)sil ylHexgiijomephogdtatel- (3- 10

chl or opr opyl | mgrphol i ne oh. K I

2- (Vert-butyl ( et hsti|y|]§§‘<'§?%‘%§‘h§’?S"%’P{ﬁ?§Yi ne (2.1 g, 9.07 nmol)

in DCM (20 nL)TN@R treat ed wWNN NV étrameinetayigriadiamite 27. 2 mol ) and

1-chl oro-3- | sfyeg@propane ”-t?_rﬁelﬁ?lsilﬁgmaﬁd’gml ). The reaction m xture
e

was stirred at_rt overnight. edction m xture was concentrated
under 5 educed ¥ essure t hen pateiuenesdifioyyl MPLC (1 SCO, 0% MeOH 100% DCM

to 25% MeOH 75¢ DCM) . The pr ogifte 4a88)uedkad €d as an oil (560ny,
2099 : HPLC MS Rl = 2.66 nmin, W+ = 308.4,310.4; 1H NWR (DVBO d6) 8:

3.79-3.69 (1HWH¥), 3.63 (2H “oShtewigngpatiol H ), 3.50-3.36 (3H,
g T3 (g 280 20l ) 184 154, L9, L5
, , 1. , , 0. ., s), 0. ¢ s). i
Pr epa?ati on off 4-1(2- oxi do- 1, ?@E%B{%"ﬁ@‘ﬁé%ﬁﬁ‘h-yl ) met hy11nor phol i ne
hydr owhl oride ,p 0-Th 0-s, KNO 5HCI 3-Morpholi n-4-yl propane-1, 2-di ol
2.1 g, 7 i lLved i 15 ni d | tq 0 C. .
The ool oeLpTERItEe TRl fe?géfthéﬁ i, Rkt P EHRIER Pek BRseihn s siaing
I ccormpenerttdbatevhsatsetiine theelbivest meapanadntr Airfamd roibiureldemsiti jid¥n
mm Lrgn gn n . $ge g e E g re.OI rei es 'ﬁggcl‘ulld
(25" S8, LAng I ket IEC b G A SorU Y ik Balfel @ Rphn
m 4.82 (vepselsidfyrough mebhet 1geptad) Comroarcigl graia Heaggnts BAnB5soENBAwerE- ised
526- 1 i i »
2 31526-wAiHdht fukier Eurﬁkaﬁﬂn._ Rk Qéﬂgf?ddog%%tﬂated%fe‘f @9&56@3?3?5&9%93 dsfe% t’o
2.

cycl opent yI am no)ni cotini c acid. uoroni cotinic

(13 molUseaH@ BYRh splamt SYarprater toamproxifpately 1Sovmne Hig. All temperatures are

reported uncorrected in degrees Ceilsius {°C). Thin layer chromatography (TLC) was
performed on pre~-coated glass-backed silica gel 60 A F-254 250 um plates.

20  The structures of compounds of this invention were confirmed using one or more of the
following procedures.

NMR
£y 25 NMR spectra were acquired for each compound and were consistent with the structures
shown.

Routine one-dimensional NMR spectroscopy was performed on either 300 or 400 MHz
Varian® Mercury-plus spectrometers. The samples were dissolved in deuterated

30  solvents. Chemical shifts were recorded on the ppm scale and were referenced to the
appropriate solvent signals, such as 2.49 ppm for DMSO-d6, 1.93 ppm for CD3CN, 3.30
ppm for CD30D, 5.32 ppm for CD2CI2 and 7.26 ppm for CDCI3 for 1H spectra.

GC/MS

35
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1 20 were conbined in anhydrous THF (5 nL) and triethylam ne (0.59
m., 4.25 mmol ). The mi xture was heated at 60 C for 3 days. ‘The

m xture was concentrated under reduced pressure, and the residue was
suspended in water. The aqueous m xture was brought to pH 3 with
phosphoric acid. The resulting precipitate was coll ected by vacuum

Hnedislee _ . Itate .
50 C o grinetBififactinidls $B08%a (EPA5) 4erE Dplihel} WA HEMBFHhol Bl sord pies
RT = 1. 14spgairometeriaquipped HewlgttHPrirard BRBDGHS) Cigomatdglph(vith akl au HP-5

8.50 (1H, 7 4 . .
broad s,) FQ%WSO(OZEZ%’HL?M E)o?ﬁ%? 892-? %ﬁ?é%&mghggzgkgo%#@@?hgd%}%o C
Exanpl es BRéARRErawerepeanngd Fomdip-230 amu at 0.34 sec per scan.

N17- met hoxy- 8- ( 3- nor phol i n. 4yl propoxy) - 2, 3- di hydr oi m dazo[ 1, 2-

c] qui nazol i n-5-ylipyrimdi ne-5-carboxanm de 10 Step 1. Preparation of
4-fornmvl- 2- met hoxv- 3-nitrophenvl acetate 0 H3C ONO2 CH3 Fumi ng nitric
acid (2200 nlL) under nitrogen was cooled to O C at which tine
vanillin acetate (528 g, 2.7 nol) was added portionw se, keeping the
internal tenperature below 15 10C. After 2 h the resulting m xture
was poured over ice with stirring. The slurry was filtered and the
resulting solids were washed with water (3 x 100 nlL) and air-dried.
After 2 days the solids were heated in DCM (3000 nL) until conplete
di ssolution. The solution was allowed to cool to roomtenperature
whi | e hexanes (3000 nL) was added dropwi se. The solids were filtered,
washed wi th hexanes (500 nmlL) and air dried to give the desired
20product (269g. 41%: 1H NMR, (DMSO-c16) 6: 9.90 (s, 1H), 7.94 (d,
1H, 7.75 (d, 1H), 3.87 (s, 3H, 2.40 (s. 3H). Step 2: Preparation of
4- hydr oxv- 3- met hoxv- 2- ni tr obenzai dehvde 0 HONO2 0, CH3 25 A m xture of
4-fornyl-2- net hoxy- 3-nitrophenyl acetate 438 g (1.8 nol) and

pot assi um carbonate (506 g, 3.7 nmol) in MeOH (4000 nL) was stirred at
roomtenperature for 16 h. The reaction m xture was concentrated
under reduced pressure to afford a viscous oil. This was dissolved in
water, acidified using a solution of HCI (2 N) and extracted with

Et 0OAc. The organic | ayer was washed with brine, dried (MgSO4) and
filtered. The solvent was concentrated under reduced pressure to 1/3
vol une and the resulting solids were
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5filtered and air-dried to give the title conmpound (3179, 88%: 1H
NVR (DMSO-d6) 8: 9.69 (1H, s), 7.68 (1H, d), 7.19 (1H, d), 3.82(3K,
s). Step 3: Preparation of

4- (benzvl oxv) - 3- met hoxv- 2- ni t r obenzal dehvde 10 :

4- Hydr oxy- 3- met hoxy- 2- ni t r obenzal dehyde (155 g, 786 nmol) was

di ssolved in DVF (1500 nL) and the stirred solution was treated with
pot assi ug@gbonate (2179, 1.57 15nol) foll owed by benzyl brom de
(161 g, p. After stirring for 16 lithe reaction mxture was
concentrated under reduced pressure and separated between water (2 L)

and Et OA ' Il WWAS ed with bri 3 2 L
dried (sg‘I |%rsnl%mrpa%t% e t%ﬁ% I g%t%@tgoﬁ'thr a ead'\élaﬁ’ﬁ’ga e"?@dﬁé’@dﬂ‘%’@(@@ﬁ@”ﬁh@‘d
resul i nde & mpdeowkar don.r iHigh atesdurei liguidecHGmatbgiaphy-elegirvspray eass tsbectra
conmpound : : 9.77 (1H, 20s), 7.87 (1H,
d) ,”pyf’ss%"%’ﬁ%’%&%’%%&"%ﬂﬁ”%"?4.‘*%59‘{%9%, 7.3% (3H, ﬁ% 5. 36 EZH,
s), 3.05 (3H, s). Step 4: Preparation of

4- (benzvivpivdd Arehhoxv- 2-ni trobenzonitrile .25 lodine (272 g, 1.1

mmol ) was added to a m xture of 4-(benzyl oxy) - 3-nmet hoxy- 2-
ni t robenzal dehyde (220 g, 766 mmol ) and ammoni um hydr oxi de (28%

sol utijponHew SeKaROH Y IPLCTEuidgebdwi r i i
was tlr earggle\l/t\n&?h s% ﬁ]@é—{ﬂ;ﬁl %49, SIg E,GHU§83 %P&%%ﬁ%ﬁ%eﬁﬁé?{%%
under 1 oHEEGRT SPLSHHE 2 4V REF SIS 3R Oluiy (1 %38 M| & §mhea Gison
filter egaumanhpté:' und b Hibﬁﬁ@ngL(CKS%nfﬁa)J [\rlﬁ/zg;% sgl%%tgﬂgég@r \gﬁh‘ gétggdsgﬁtiérgiﬁon.
coaApoun sol i 2. . ; . ; ,
759 ( 1H,S%§3fa ’?fﬁf'ggfé’ﬁ?‘,%gﬁi",m 3&62@%,‘“%4}“% ?3“?”(”*‘%”9, log ytimesa 'Q'%}O the,
Step 5: Pumper aft ibos inpfhe2scunten G-hé- ittt WAl 23- auatdmitrie e wteri with 0.62%5
f\ 133(:1.3883&?%% 9% Watéh i BEBBNMRWr B0TBY" A Grablehl BRESF RO 1% B t0

' 95% B over 3.5 minutes at a flow rate of 1.0 mL/min was used with an initial hold of 0.5

minutes and a final hold at 95% B of 0.5 minutes. Total run time was 8.5 minutes.

Method B (LCQ5)
20 )
Agilent 1100 HPLC system. The Agilent 1100 HPLC system was equipped with an Agilent
1100 autosampler, quaternary pump, a variable wavelength detector set at 254 nm. The
HPLC column used was a Waters Sunfire C-18 column (2.1 x 30 mm, 3.5 pm). The
HPLC eluent was directly coupled without splitting to a Finnigan LCQ DECA ion trap
9 25 mass spectrometer with electrospray ionization, Specira were scanned from 140-1200
amu using a variable jon time according fo the number of ions in the source using positive
jon mode. The eluents were A: 2% acetonitrile in water with 0.02% TFA, and B: 2% water
in acetonirile with 0.02% TFA. Gradient elution from 10% B to 90% B over 3.0 minutes at
a flow rate of 1.0 mL/min was used with an Initial hold of 1.0 minutes and a final hold at
30 95% B of 1.0 minutes. Total run time was 7.0 minutes.
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gl acial acetic acid (3500 nL) and water (10 nL) was cooled to 5 C and
treated with iron 10 powder (182 g, 3.25 nol). After 3 days the
reaction mxture was filtered through Celite, and the filtrate
concentrated under geduced pressure. The oil, thus obtained, was
treated with brine, neutralized with a sodi um bi carbonate sol ution
and extracted into DCM The resulting enul sion was filtered through
Celite af rhc\@%@rhr he organic | ayer was separated, washed with
brine, dri i sul fate) and concentrated under reduced 15
pressure to afford the title corrpound as a solid (145 g, 88%: 1H NWR

S5 15 (Bl 60 ArLE yseim. The abient 14y BLE svsloi udsipieispith an Agier
3- (benzv| d§9 aGosamSler iqlmtdarrmrst i dl@dlelmoﬂe\e]:tbyZThérEﬁllenhri 0§ed ¥8s a
ol ) ana Ve SIBE o QLAY (BN SR, U e HebGosent ek diecty
degassed foupl@Dwith adtttaspll teea haagadLT(Q lﬂlﬂ&aﬁima%'fsﬁéctﬂcﬁxé’ﬂeﬁ\ﬁlm él@@tf&sb:%?
m xt ure [

(1t rate (B3, Shochal ARE HCARE Bl il (e o Vafidtic o o aredraing to
sat ur at ed theowimber iof tons tiro thet spusest ummg)m&md og xegativedah mioti, Eh@éernfEh&ere
organig |ay %te‘(‘?ﬁlﬂ‘éﬁ%’? ﬂﬁﬂlé"é&@ &d §'eacegd'n5tﬁ$ ﬁlﬁ%ﬁfﬂr???rﬁlafagig?b&&%{ge 4

and concentr at e reduced pressure he res
recryst al fiPRet% Eote $8% A overds. Herwahtgg at @ figivrate obf t1h ntwmhe-vamuqmlmm an

145 g, 8 o 0
6 933 %‘ e (an 208 g tPiHrome Bt { il (TG medes 2.0

s), 3.33 Step 7: Preparation of
8 (benzyl oXxV) - 7 rret hoxv- 2. 3-di hydr oi m dazof 1, 2- cl oui nazol i n-5-am ne

3 (be M‘?@ﬂ 8(>D(4, 5-di hydr o- 1H i m dazol - 2-y1) - 2- net hoxyani | i ne (100
g, 336 rrm)l) and triethylamne (188 nL) in DCM (3 L) was cool ed to oC

e, <o S A MR Bl Pt B 51 S
gr adual | yPropB18rcoluth(a x @3r ek t128A), and tauFianigers LEL iehdthpwhids speb@ometer
sol ution ity é@&%@?@doﬁ%dﬂn @b&%ﬁ%ﬂé‘&@anﬁ@&] B! z%cffz% qns.ﬁg)?%ﬂv?}%e

organic Iﬁger was tines with saturated |carbon

fol | oded 159 Y0P t3CHP" '"a/a?n&e RHEReLOf fRns inhiieosass. cThepluantsawetsr Aed%
(sodi um saddtariteile iarmhteroNitle 010284 TEALHNICE: 7% WE&0n RICBRPINIE vhm (901’8% FFA.

sem soli t ne s t cont am atl on

( DVBO- d5) géd Ef'%@“‘?" ng(ﬁf Em &%‘J"'ﬁ"-‘f( Minglps &} a @W( f;ﬁ'ié Pf1 H)muw'nmas

(2H, m, BseWilh3an, inital.hold of 0.5 minutes and a final hold at 85% B of 0.5 minutes. Total run
time was 6.5 minutes.

25
Method E

Agilent 1100 HPLC system. The Agilent 1100 HPLC system was equipped with an Agilent
1100 autosampler, quaternary pump, and a diode array. The HPLC column used was a
30 Waters Sunfire (2.1 x 30 mm, 3.5 um), The HPLC eluent was directly coupled with a 1:4
splitto a Finnigan LTQ ion trap mass spectrometer with electrospray.ionization. Spectra
were scannec_i from 50-1000 amu using a variable ion time according to the number of
ions in the source in either positive or negative ion made. The eluents were A: water with
0.1 formic acid, and B: acetonirile with 0.1% formic acid. Gradient elution from 10% B to
35 90% B over 3.0 minutes at a flow rate of 1.0 mL/min was used with an initial hold of 2.0
minutes and a final hold at 95% B of 1.0 minutes. Total run time was 8.0 minutes.

49

O



15 Step 8: Preparation of

5-am no- 7- met hoxv- 2, 3-di | wdr ol m dazof 1. 2- cl oui nazol i n-8- ol

bi s(trifluoroacetate) *4, HON NH2 atH3 2 TFA

203- (Benzyl oxy) - 6- (4, 5-di hydro- 1H i m dazol - 2-y1) - 2- net hoxyani |l i ne (30
g, 93 mmol) was added portionwi se over 1 h to a round bottom fl ask
containing TFA (400 nmL) precooled with an ice bath. The reaction

m xture vegpheaivEdiFLe:60 C and allowed to stir at this tenperature
for 17 h=a I C Tme it was cooled to rt and the reaction mxture
concentrated under reduced pressure The resulting residue was taken

up in DCbapstatie PPKBNRSS %aﬁhefao ?énrég%gp&%f n{oggbg@fkgg%géﬁgraegu{c@

mat eri al thus obtai ned was_ di sso

and concdithG AR *auIpPelilh deo Er“é@% de2pumpRe a@ilsani2 1R uosaniplarag Gilson
dried ovecrdswaﬁawut@dtowaﬁ@ armmtdbrdnqwr?et%amé PraIby & 150Cmh, 4b6 Az;@ﬂégféﬁg

(44.7 009 1H NVR
( 2H  br tglu]hoﬂ gspd Wit ¢ a(,gflvs rg} A @8 watenwith O(I% TFA ggrgbs@ver&ragggagqtpr@tﬁle

gf h7drret hvaithive. 89 $FADFﬂlmlmglrnj’edﬁ&r|?rdﬁEthﬁé)co%n§1 as a solutron the compound was
i hydr oi

5- Ami no- %10%2 gelf %L%%%ﬁ%&%@e% %T:B‘lﬂsn’&]z%(?%’ Salvent B in Solvent A

bi s( twoi f laver daaamatee)wr(rﬁﬂﬂrv mgte &f 25 midhin. WThe didctidrits) contiiaMg (A9 datied

CUirr oo SAETER e BrpyinayiRy b AR BR, O Ry

102, 3-dlhydroi m dazo[ 1, 2-cl qui nazolin-8-ol trifluoroacetate was

i S(j ted PrepSratiQdRipdled, thus prepared, (1.1 nmmol) was dissol ved
stum carbonate (1.41 g,4.3 mmol) and Internediate C

(218 rrg, 1.1 mml) were added, and the m xture was stirred at 70C for

30 miB. Ageh érhﬁ‘.‘é@heduﬁ}h%é&dt@ﬂcﬁucfbl(r&ﬂ&oﬁﬁph?(mms) ceafied S@c?b(léfgnd

car bonat e and stirring was co |nue

for 1 h. SAﬁaﬁﬁkﬁgﬁ%ﬁPmaearQW Teﬁt“é'ﬁ%’e‘if?& St Vi Goehal. b Otg Gias.)197Rs
added, am, 2be3-Eprpesyatsing siiea delcarndme 4rd dévides siicheds thehBiotal€ Flash

Corite, GRRRnRG i EReRER ERBS shlreBBrden sy e ab R, P BR oRermensa

under redatechblpr essure, dry | oaded onto silica gel, and purified by
bi ot gge el uting with 5-10% net hanol in DCM fol | oned by 5-15%

met hanolic amonia (2.0 M Aldrich) in DCM The 20 resultant oil was
triturat &engraliPreparativeMethods of hexanes: Et 0Ac (15 nl) to afford the
desired as a solid (171 ng, 44%: HPLC I\/B RT 1 07 mn, M= 360. 3;

1H NI\/R( Od612§6 7.43 élH, ﬁi& 03(2H t), 3.88
(4H, m, gy lgr Regcess te be eq.dn tt@ Qrgpatrgﬁupn #f thezcoggpoyz;# usﬁgd ingthig7
(2H, m. embodrment of the invention depends upon the specific compound desired. Such factors
9 25 as the selection of the specific substituents play a role in the path to be followed in the
preparation of the specific compounds of this invention. Those factors are readily

recognized by one of ordinary skill in the art.

The compounds of the invention may be prepared by use of known chemical reactions

30 and procedures. Nevertheless, the following general preparative methods are presented
to aid the reader in synthesizing the compounds of the present invention, with more
detailed particular examples being presented below in the experimental section
describing the working exarraples.

35 The compounds of the invention can be made according to conventional chemical
methods, and/or as disclosed below, from starting materials which are either
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25Step 10: Preparation of

N- 17- met hoxv- 8- ( 3- nor phol i n- 4- vi propoxy) - 2, 3-

di hydrol m dazoll, 2-cl oui nazol i n-5-v11Pvri m di ne- 5- car boxam de

7- Met hoxy- 8- ( 3- mor phol i n-4-yl propoxy) - 2, 3-di hydr oi m dazo[ 1, 2- ¢] qui naz
olin-5-amne (100 ng, 0.22 nol) was di ssol ved i n DVF (5 m), and

oy e g L8 e QLAY i B

subseque nme;hoa'lad &eeneia dﬂth@srpr th@r wemrstm o the dompourtdsare gvegHielow, and

S5Et OAc wa

filtrati oﬂweta%g%é}%ﬁﬁé&%]?? eﬁ@%%bhﬁﬁ:@wd{éﬁ% ':Zr%ﬁﬂ @m)& W@?Mle_ 1. 07
mn, M-r= 466.2; 1H NVR (DVMBO-d6 +2 drops TFA-d) 8: 9.48(2H, s),

9.39 (3H, Spith@icOFariskéimat]

or 1), 4 th et % éms t?r(ﬁ?wﬁa}?e &hplogec%%_ltﬁg% r'kh%ﬁ%?f ?gﬁﬁmgr?djst?fthls
3.52 (2H lnﬁfntlog agtg i sy,q!;heszg ojg'lt%rqulqﬁs lngolv;e)d u(lﬁ}esmjhesggoafmmumszof
Preparati fms ifibention are known by or accessnble to one skilled in the art. Collections of synthetic
N48434( 2 Sl)fﬁﬂ’ég di met t nAnor.phol |n- 4- vi | proPoxv} - 7- met hoxv-

2, 3-di hvdl"df B MY B ERWNA L e RIlaEORs. SHE R i nani de

8- (3- [(2R 6S) - 2, 6-Di rrethyl nor phol i n-4-yl ] propoxyl - 7- met hoxy- 2, 3- di hyd

00 di | ved
o1 10 0L R A B T i DRy P S30L v
PYBOD ( BZB Grd ar@eke Lompoéhensive Qigamio ﬁ'ramjdmiahgﬂsaahdl @d; Wik’-wCH: MelSyork
nmol ) wer@ g)bsequently added, and the m xture was stirred at room
e

tenperatu overni ght. Et0Ac was added, and the precipitate was
i sol ated by vacuum filtration to give the title conpound (156 ng,

61% : HPL o1 |
TR NS s Aoy Sigts Gl H i o
8.01 ifl HYork fg 49 (1H, d), 458(21I , 4.34 (2H, t), 4.27
(21-1, m), 4.03 (3H s), 3.81 (2H, ,353(2H d), 3.29 (2H m,

2.69 (2H, 2.27 30 Preparation of
N- (8434( 2R U%ﬁ F( aﬁg%t"ﬂ%rw&%ﬂ‘ifﬁ’?@f’" ’PE?%%@&&" hesit BFrb%dy: John Wiley:
2, 3-di hydﬂew?fode(zew) 2-cTqui nazol i n-5-v1)-2. 4-di net hvi-1

3-t hi azol e- 5- car boxam de

8-(3-] (2R 6S) - 2, 6- Di net hyl mor phol i n-4-yl ] pr opoxy} - 7- met hoxy- 2, 3- di hyd

roi mi 2Pz Jp-8; blegedusyi Wanstiom Metalsimtbe( Sathess Om@ﬂplﬂnﬁkgamﬁdabcsml 2ndl

o { | e- 5- car boxyl d (58
Irrg, 0. sglenfom‘?*‘)ﬁg’%ﬁ"e‘% BB andy, & fgagol o- o car boxylic acid (

di i sopropyl ethyl am ne (0.16 m, 0 93 mml) wer e subsequently added,
and the niA! Ragueas Eaf | Tﬁe’:‘ﬁn@fcldp@&@ SFeRERIeAls Ube ORIRIC S @the sidsl SRR Wf?e;y
to giv

added, a pitate was isolated by vacuumfiltration
t he t|t|er}g%02§%‘3rt\§§'!()131 mg, 80%: 10 HPLC MB RT = 2.05 min, M-1.=

.527.125 1H NVR (DMBO-de + 2 drops TFA-d) 8: 8. 02 (1H d), 7.43 (111,

(2114 %8 A%lég?tr y. O 3]%]3@12(%‘%! %W Ak (E?}%l grefig ’V‘%ﬁ%"yi"')i d:'{nf&nal

m, 1.13 o Tcgnsfonnatfons Pergamon Press Oxford, UK (1995)

G. Wilkinsor; F.G A. Stone; EW. Abel, Eds. Comprehensive Organometallic Chemistry;
30  Pergamon Press: Oxford, UK (1982)

B.M. Trost; |. Fleming. Comprehensive Organic Synithesis; Pergamon Press: Oxford, UK
(1991)

35 AR. Katritzky; CW. Rees Eds. Comprehensive Heterocylic Chemistry; Pergamon
Press: Oxford, UK (1984)
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Exanpl e 4 Preparation of

2- am no- N47- met hoxy- 8- ( 3- nor phol i n- 4- v1propoxy) -2, 3-

5di hydr oi m dazort 2-cl qui nazol i n-5-v11-1, 3-thi azol e- 5- car boxam de.

107- Met hoxy- 8- ( 3- nor phol i n-4-yl propoxy) - 2, 3-di hydroi m dazo[ 1, 2-c] qui n
azolin-5-amne (250 ng, 0.70 ma)) was dissolved in DMVF (4 nL), and
2-am no- 1, 3-thi azol e-5-carboxylic acid (110 ng, 0.76 mml) was added.
PYBOP (5 4 opyl e

nmol ) vvef%Rrsrg ggglﬁeﬁmhg%%@j:@l Sgﬁ%ﬁ Eﬁé ?&ﬂﬁ %\ﬂ/a%ggél rre’(?gg{ (?%%SW

t enper at uf ECBIAM) igss: q?ﬁ@fddﬁgl(‘i%)pr oduct was isolated via HPLC to
15 give the title conpound (80 0.ng, 24%: HPLC MS RI = 1.03 mn,

M= 486.3; 1H NVR (MeOH-d4 + 2 drops TFA—& 8: 7.90 (1H, d), 7. 79
(1H, &), G Hanschsd- B Famppes; SJBOT@zlPr, kys. Fgupretensie) Megicral Chemishy,;
2.10 (2H,Pegamdn Bhest1Oklord UK Eg@gjpl e 5 20 Preparation of

2- am no- N- 17/- met hoxv- 843- nor phol i n-4-yl propoxy) -2, 3- di hvdr oi m dazof 1
. 2-cl qui nazol i n-5-vilisonicotinam de

7- Met hoxyin 8dﬂlﬁemliéqnhlmhg revibwslop sm@étw)m&héddbdgyﬁmbmééaéa&énausé Dbz

lin-5- d
o i mopyidratarts: AoMErBANe Yotk STgarie Sy heress ohoM et emateraRe et
(217 wy, far ORyawicoSyntiesis: dohs YYilegphew tioyk: amenﬁotéosﬂ:ﬁhéﬁs ofINSdral PRI dlscts;

e USR8 B PS8 i g e on

conpound /’(@Gafr@epom% Orgapio\Byrifliests; Aczﬁnbmrc ﬁresM SéﬁbreQB@BandMeNMBen der

O d6 e b
(D\gg C)g nis 06%&!& bgHo%E}en %@-&(%Hﬁhﬁin 55@’}9 é&}n%l]% 535 (@érngﬁre
7. 38 ( 11 dptabaggs of %tfpﬁﬂ trangformatiges  ineiude beh@m:caﬂ A;g;s;tra(czs—i which , mady (i
(311,15S) sedrcl&d (u'é 8theP CAD Onbie(cttBeitihders Rffgbadh &b Drg%né&he(nz Hheptge

t), 3.13 reparation o
) i no- \BARSI W 9W§W%Pﬂﬁ'"aswﬁf6p@d/@5é0§s 10di

i nrciroimdazor, 2-clqu

| nazol i n-5- v11- 4- met hyl -1, 3-t hi azol e- 5- car boxam de

.

52



7- Met hoxy- 8- ( 3- nor phol i n- 4-yl propoxy) - 2, 3-di hydr oi mi dazo[ 1, 2-c] qui naz
ol in-5-amne (100 15ngy, 0.28 nol) was dissolved in DV (3 nL), and

2- am no- 4- net hyl t hi azol e- 6-carboxylic acid (44 ng, 0.28 mmol) was
added. PYBOP (217 ng, 0.42 mmol) and diisopropyl ethyl am ne (0.15 ni,
0.83 mml) were subsequently added, and the m xture was stirred at rt
overnight. The m xture was purified by HPLC to give the title
conpound (6 ng, 4%: LC MS RT = 1.06 mn, M+= 500.1; 1H NVR (DMSO d6
) 8: 12.59 (1H, 20s), 7.55 OR ci ))ReagtiohSdhidie®), 6.98 (1H, d), 4.13
(2H, t), 3.93(4H, m, 3.86 (3H, s), 3.55 (4H, t), 2.47 (3H, s), 2.45
(2H, t), 2.33 (4H, m, 193(2H m. Example 7

2-am no- N- 17- net hoxyg- 813 ol i n-4-yl propoyv) by digoi dazol |
2- 5clqui nazolin-5- b il -4 ova ov N ne- SEgr i de ﬁﬁr&ﬂsﬁ

7- Met hoxy- 8- ( 3- rhhﬁphcﬂ’l NY4-yl propoxy) -2, 3Hs"h 1 die8@p[ 1, 2- cj qui naz
ol in-5-amne (100 Li 10 CﬁgRgO 28 nol ) was dlssolveli kn DMF (3 i),
and I nternmedi ate D(5 Eg 0.28 mmol ) was added CP(Zl?rrg 0. 42
nmol ) and dii sopropyl ethylam ne (0.15 i, 0.83 wer e
subsequent |y added, and the n}, u e was sti rred rt overnight. The
resulting precipita s\dl I %nd wash HNEO 9 gl ve the
title conpound (76 l 52% H NVR

(DVBO-d6 with 2 'éﬁ’op Tmh@ad) 15 8: 10. 04 P_Ll- , 15'#025) 9.14 (1H, s),
8.02 (11-1, d), 7.43%gH, d), 4.48 (2H, dd), Q\Ras (211, t), 4.21 (2H,
dd), 4.01 (211, m) 3.98 (311, s), 3.65 (211, 3.52 (21-1, d), 3.30

(2H, br t), 3.13 (4H, (}ﬁ, 2/2\f1(2H n, 168(5\@ 0.95 (3H t).
Exanple 8 20 Preparatig@ /\/NHz
N- (8- 12- (4- et hvi t pgr p - 2- B R xv 1- 7- oxv 52l

di hydr oi ni dazorl , 2-cﬂ>qu azé®i n- 54/ 1} Ffas Step 1:
Preparation of N 18- (befdizyi oxv)-7- nethoxy 203 dlhydr0|n1dazoll 2-

cl oui nazolin-5-vllnicotin nlde

8- (Benzyl oxy) - 7- met hoxyvp, 3- dlhydr0|nldazo[IWB-c]qU|nazoI|n 5-am ne
(21 g, 65 mmol) and nicotinic acid (12 g, 97.7 | ) were suspended
in DMVF (240 nL). Diisopridpw ethylamne (33.7 g, 1269 4 mmol ) and then
PYBOP (51 g, 97.7 e gr

=N N Deprotection
H — I
PG..
O NH; PG\O /J\NHz
O‘Ra
Vi
> )
[ Base | R2COOH
1 T L
RX Rt P
HO N" NH, R\o N/LNHz
O-.R3 O\Ra
Xl
) y (x)
f
N o
1
O\R,B H

In Reaction Scheme 1, vanillin acetate can be converted to intermediate (I} via nitration
conditions such as neat fuming nitric acid or nitric acid in the presence of another strong
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added and the resulting mxture stirred with overhead stirring for 3
days at anmbient 10 tenperature. At this time, the resultant
precipitate was isolated by vacuumfiltration. After repeated washing
with EtOAc, the material was dried under vacuumw th slight heating
to yi eld the title conmpound (27.3 g, 98%: HPLC M5 RT = 1.09 m n,

= 481.42jd suchNieRU(fDIEBid GHydralysis opthe Biedtatt) in Fiterthedtd (), wolld b 89

(15 ooy e s i o e s e

( 2H t), pptasgu.(n?,hydrgglde in a protic Stlegnt BuctPasempethatal o Rratéction of intermediate (IV)

el oun naz o phne R U O) B R et by standrd methocs

N[ 8- ( BenA@renng) T:W siuie B/GM.3Pmitenfive Grotpsdn Gfgan- Synthesisaniley &-Sorggni ¢
t d 1 d

golt t“gm f ﬁ\ée'(sv?kQ(ggcn gg!?g dﬂiﬂ%rél?ﬂ’gﬁc Fggg fgl'rf?@%\?ﬁ?%w&é oiLfo}F L@A@I)fﬁﬁm

react i on h#aghipved Weieg REWQRA mdh@me@emfmlmenmrogp solvamt suhh @s THF

t enper at W Qidx@he. 1 ReBudkbn Bﬂhﬁ hittd gBup In fﬁﬁﬁ.}l& | &lid %Se% Shed g i iron

reaction 25 m xture was then concentrated er redu ressure.

resul ti nd" ReRticAzd Mdf%ﬁﬁ A3} e Prasenemef arﬁé&taﬂé Pakrsiive riatinumueratpkel

underior eaemgt.PCOMISIEn odeameh@g bEFbrrha wlgk&.h ﬂbgﬁﬁfgﬁﬁe% ﬁ?p@lejrégglr | |e h iR

MeOH and and concentr
The resu|bgcﬁ%&8 f%&ed\h@m eﬁ??‘%&?dm'?%lﬂ B PigSERGe qfa&a@hjﬂsmw asfiPRente!
to give tsbBurtwith reatingpThindydidatiod ogporﬁﬁaﬁndsldﬂo@nwsmll)tﬁt&owommmld\ﬂﬂg—

bus) o, eepichE et diafodiMinideln bl onhin pfat ploe e e, 5o

(1H, m, Utethyiaring, digppropylBthylaptite, o pyridirlin @He)ogehated sSiBerit3liet as BLCM or
gStlgFlf {7 dﬁ%’?ﬁ@%ﬁ*’ﬁ r%%?\ﬁ%ﬁggﬁfdféchgg r%;oug in formula (IX) will be dependent on the
2, 3- di hy @FBiPsalReiesdt @ndzcm %ﬁ%ﬁ@@llﬁmdgmﬂqf@ﬂ@@ﬂhws (Goeqrten MiWe Wutgar bo

xvlate. p.aMAPRRbHE @?mﬂfs it Urﬁ‘érﬂf?gjaﬁk@s:fwn@?@ﬁm ke&ﬁr@?n g).n DVF

(5 n) r eat Wi th t
rret hane\;\%?kfys?ﬁlw °§&!°dﬁ983' i %P!iT”PéL( ﬁa'sée ﬁ?ﬁﬁ"ﬁd ARG erhasAsyEh AR Camn
stirred atrbohafepsodiuh hipdridd, suSdiastRiIn B-botoxitB & £ pRCAPAsticEoRRAT Ssbhids

ot o Nl REpBSEith oty o Rt chfin Sy fiprostele aies giowb

addi ng t lsactpasa dalidsd onadulkbitd grovp dLamlyydraities of Forenuleed)ctandre fiormédusing

was stirrg j d

P esaur o “Sigfed Slors SBUR 600 i e r R, Sl B GomigEY

i sopr opaﬁ@!boﬂyll?@%déH@W@W@mummntﬂﬂlﬁh as BXBOPabP&€. suIERGIdn of
sodi um hydppasmnts asibeat e. The organics were dried (MySO4) and

o centrated under reduced pressure. The residue was triturated with
EtOAc and filtered to give the title compound 20 as a solid (850 nyg,
'840/() HPLC M5 RI = 2.48 nin, M+= 551.2; 1H NVR (DVMSO-d6) - 8: 12.7
(1H, s), 9.32 (1H, dd), 8. 72 (1H, dd), 8. 46 (1H, dt), 7.60 (1H, d),
7.51 (1H, dd), 7.07 (1H, d), 4.23-4.19 (2H, nm), 4.15-4.10 (2H, m,
4.04-4.02 (2H, m, 3.93 (3H, s), 3.91-3.78 (2H, M, 3.75-3.66 (1H m
3.56-3.48 (11-1, m, 341-3.35 (11-1, td), 2.97.2.76 (1H br s),
2.74-2.56(1K, br s), 2.04-1.94 (1H, br nm 1.94-1.84(1H, br m, 1.39
(9H, s): Step 4: Preparation of

N47- met hoxv- 8- (2- nor phol i n-2-yl et hoxv) - 2. 3-

di hydr ol m dazof 1, 2- ¢l oui nazol i n-5-vl | ni coti nam de.
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5 tert-Butyl

242- ({7- met hoxy-5-[ (pyri di n-3-yl carbonyl ) am no] - 2, 3-di hydr oi m dazo[ 1,
2- c]qui nazolin-8-y0oxy) et hyl ] nor phol i ne- 4-carboxyl ate (650 ng, 1.44
mmol ) was dissol veglsg n trifluoroacetic acid (10 nL) and stirred at rt
for 4 h. The reaction m xture was 10 concentrated under reduced
pressure, and the resulting oil was diluted with nethanol (1 nL) and
pul l ed through a silica bound-NH2cartri dgéa. The sol ution was
concentrated under reduced press . e title conpound as a
solid (45 ng, 69%: HPLC MS RT = 021 mn, M-1+= 451.1; 1H NWR
(DVMBO-d6) 8:12.8-12.7 (1H, br s), 9.32 (1H, s), 8.73 (1H d), 8.46
(1H, d), 7.60 (I H d), 7.54-7.49 (1H, m, L. 08(11-1, d) 4.22-3.99
(6H, m, 153.94(3H, ~37a8 (AiH,, i1Hd), 3. 66 58 (1H, m gR. 47 (1H
t), 2.95 (1H, d) ¥ .65 (2H; , 98-.7 8 , M——— Step 5:
Preparation of NAS-1 Ng’tzhyl nor phol i - 2-yf | e@%lgw{ - 7- nBE¥ow 2, 3-

di hvdr oi m dazon, 2-cl (ﬂﬂ azol i n-5-vlini coti nam’de 20

14[ 7- Met hoxy- 8- ( 2- nor fMbl i n- 2- yl et hoxy) - 2, 3-@ibhydr oi m dazo[ 1, 2- ¢] qui n

azolin-5- ylinicotinam degNifluoroacetate (100:4y, 0.18 in THF

was treated with acehyd 25(30 1..1,|) NG ST Red for
30 min. before &ding _sbd] m!fﬁft'&ﬁﬂt ory.bo ¢dr i de {333 —Rg—0-»53
nmml ) and acetic acid (13"@1_, 0.23 mol ¥ The MHaction nixture was
stirred at 60 C overnpgh! after which it wddgiluted with nethanol
and a drop of 2 N hydbg hloric acid to dissgiye all solids. The crude
solution was purified @ C (G lson, 5% MCN / 9B9%\H20 to 50% MeCN
/ 509%-120 gradient, 0.19%! ). The fractions or efl ncentr at ed
under reduced pressu erNdi IBrtegfNwi th a mi md‘F met hanol and
pul I ed t hrough ®sj houhd NFZCarTTi dye +o.g J:\rﬂ title
conpound as a solid (17 m220%: HPLC M R :0.2'§, 2 M= 479, 1;
1H NVR (DVBO d6) b5: 12.01153(1H, s), 9.32 (1H, s),R*71 (1H, d), 8.45
(1H d), 7.59 (1H d)poy-54-7.47 (1H ), 7.06 (@, d), 4.23-4.08
(3H, m, 4.06-3.98 (2ZH,"mM 3.92 (3H, s), 3.77 (1H d), 3.67-3.57 (1H,
m, 3.46 (1H t), 2.84 (1H, d), 2.68 (1H, ,N2.30 (2H, qg), 1.99-1.79
(3H, m, 1.74 (1H, t), 2%9% (3H, t). Exsa N 10Preparati on of
N- 41342 (di met hvi ani nd} v1- 7- net h 3Ndi Rydr oi mi dazol I, 2-
cl qui nazol i n-5-vi }pwi m di ne- 5- car Boat e]%ﬁ k  Sodium hydride
(865 ng, 22 mmol, 60% di spersion in m OiH ) was diluted in DVF
(35 isnl). -
N- (8- Hydr oxy- 7- met hoxy- 2, 3- di hydr oi m dazofj}, 2- ¢] qui nazol i n-5-yl ) pyrim
i di ne-5-

5

N
|

In Reaction Scheme 2, a compound of formula (IV), prepared as described above, can be
converted to a structure of formula (XH) using ammonia in the presence of iodine in an
aprotic solvent such as THF or dioxane. Alkylation of the phenol in formula (Xi1) can be
achieved using a base such as cesium carbonate, sodium hydride, or potassium t-

10  butoxide in a polar aprotic solvent such as DMF or DMSO with introduction of a side
chain bearing an appropriate leaving group such as a halide, or a sulfonate group.
Reduction of the nitro group in formula (XI11) could be accomplished using iron in acetic
acid or hydrogen gas in the presence of a suitable palladium, platinum or nickel catalyst.
Conversion of compounds of formula (XIV) to the imidazoline of formula (XV) is best

15 accomplished using ethylenediamine in the presence of a catalyst such as elemental
sulfur with heating. The cyclization of compounds of formula {(XV) to those of formula
{(XV1) is accomplished using cyanogen bromide in the presence of an amine base such as
triethylamine, diisopropylethylamine, or pyridine in a halogenated solvent such as DCM or
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car boxam de bis(trifluoroacetate) (1.75 g, 3.1 nmol) was added,

fol |l owed by 2-chl oroN, N-di net hyl et hanam ne hydrochl oride (890 ng, 6.2
nmml ). The reaction m xture was stirred at it until gas evol ution
ceased and then was heated to 50 Cfor 2 h. At this tinme, the m xture
was cooled to rt, and an additional equivalent of 2-chloro-N N 20

di net hyl efigblp@gihaeehiasitye Amises o fqmulg (hgan Be formed lupingeastivetttiezsterd kech

resultin ' i [ ; ' ; e
S BASLAIAS ai e t th O BU C M,

cooling to rt, the excess Sodi um r

the addi t PRACRSTAIGERUPHNG AGERLH 8UGH 3 %Y%Oﬁd%c@xpf BRECE N nndar @petic solMers.

with DCM The conbined organic |layer d were dried (sodium sulfate)

and concentrated under reduced pressure. The resultant solid was

triturated with Et 0Ac and 25 hexdtesiansScheme 3y the title conpound as

a solid (710 ng, 56%9: HPLC MS Rl = 1.09 mn, M+H#= 410.1; 1H NMR

(DVBO-ds + 2 drops TFA-d) 8:.9.47 (2H, s), 9.39 (1H s), 8.12 (1H,

d), 7.52 (1H, d), 4.61 (4HN 4.26 (2H, m, 4.03 s), 3.67 (2H,

br t), 2.93 (6H, s). 0 30RPeg@pAration

N41343- 12- ( hydr oxynet r phoi |-A—4—vt-psopox ho®v-

2, 3-di hydr oi m dazofy i QL N-5-vi ) ni ggi s N% Step 1:
Preparati on of 2

N-(843-12-ffltert- butvl?ﬂiamet hvl)silvllmrl met h\?l‘k?mrp#ol i n4-vl| propo
Xv}-7-met how 2, 3-di hvdr oi ij. dazof 1, 2- cl aui nazol i n-&\-n\{Owi cotinam de S
TBOMSO A suspensi on of

NI —( 8- hydr oxy- 7- met hoxy- 2, 3- di hydr oi m dazo[ 12=¢] qui nazol i n-5-

y@¥ coti ham de bis-trifluoroacetate (650 ng, /1. 22 mmol ) in DWF (20

m.) was treated with 10 cesi um car bonat . , @ 10 nmmol ) and
stirred for 1.5 h before addP®&# | ntgrme e (0J@6 g, 1.83 mol)

and triethylamne (0.34 WL_ZW‘mmT\P e NeaM7 ORZnmi xture was
stirred at 60 C overni ght, afR"&r  whi ch ti@uﬁtait Whs concentrated under
reduced pressure and the residue was extracted with a solution of 20%
i sopropanol/ 80% chl orof orm and washed wit h(ﬁ saturated sol ution of
sodi um hydr oge_n carbonate. The organic |ayer "was 15 dried (MgSO4) and
concent r dt B§AEHAASChERE I &FoFmonad Pforma (Xernepared s sleseribed ehosd con bé
0 P T D o e it e by ites pr

; . = : m_n = 609. 2; 300- ¢ . 9.

(vt ) eRBEDy ornd Usind il agels snd sampiats a9uphpd sgpnikcucias
g. 84( (1H, RYBOR,. IXIC, Aor ED Gl GiHpolia) aprﬁti@ﬁa!\(e)hﬂs. IT?izsbcrzoud% thed b@éo:&ee&gd gcﬂH, Zﬁ) :
.95 (1H, L 22-2. H . H,
Gy, L ofofbpurs irbite ) yefn Bagud ey gedigncatiintie. sodihn gy,

Pr epar at iROMSBIMNEQUEDX(ds in 2 galgransctieeiviant sua ap BMA orBMBOoithinticdiction of
‘%OXV‘ % st By GAZRblopfafieslintPdBls Suich 28R 3 LtEnate group.

L

N-(8-(342-(fffert-butyl (di methyl)silylioxy}methypnorpholin-4-ylipropo
Xy} -7-met hoxy- 2, 3- di hydroi m dazo[ 1, 2- c] qui nazol i n-5-yOni coti nam de
(260 ng, 0.43 mmol) was suspended in THF (2 nL) and treated with a
solution of tetra-n-butylamoniumfluoride (1N, 0.64 nt., 0.64 mol)
in THF. The resulting m xture was stirred at rt for 4 h and was then
di luted
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with water and extracted with 20% i sopropanol/ 80% chl orof orm dri ed
MySO4) and concentrated under reduced pressure. The residue was then
rlturated with nmethanol and filtered to give the product as a solid
100 ng, 47%: HPLC M5 RT = 0.19 min, M-r= 495.2; 1H NWVR (DWVSO d5)
:12.7 (1H, s), 9.33 (1H, dd), 8.73 (1H, dd), 8.46 (1H, dt), 107.60
1H, d, 7.54-7.49(1H, nm), 7.06(1K, d) 4.66 (1H, t), 4.20-4.09 (4H,
m, 4.07-3.98 (2H, m 3.93 (3H, s), 3.76 (1 H, br d), 3.48 (1H, td),
3.42-3.26 (4H, m, 2.83 (1H, d), Reapfion Scherad 2.47 (2H, t),
2.03-1.91 (3H, m. Exanple 11 15 Preparation of
N- (84342- 11wdr oxymet hvi | mor phol i n-4-vi |l propoxv}-7-met hoxv-
2. 3-di hydr oi m dazof 1, 2- cl qui nazol i n-54/ 1) ni coti nam de. 20 Cesium
carbonate (3 g, 9.37 nmol) s added to a suspensi on of

AmAHA

N- ( 8- hydr oxy- 7- | N’}
met hoxy- 2, 3- di hydr oi ni 2-¢] qui nazol i n- 5- yOni cot ilhapi de

bis-trifluoroacetgate g 1.88 gmlgnin DVF ( idcstlrred
for 1.5 h before adorn i ate—+H-{6- 398, ter
h, the reaction rrixtureo\vvas treated wth anotheq equi ei\t B
~|:[3eact|on m xture
was extracted

25Internedi ate H and stjJyed at 60 C overnight. Th
was concentrated under duced pressure and the prod(#g}'l
with a solution of 20% i sopropanol/ &0%,chl orof orm a Mashed with a
saturated sol ution of sodi um hydrQgeR. gar bonateB The organics were
dried (MySO4) and &ﬁ?&%?_fﬁ'?’ht ed 3r redufed pré8¥ire, “and the
resulting residue was triturgget Aand gl tered. The solid
was then purified by HPLC (G | sory 5% H 95% H20 to 50% MeOH 50%
H20 gradient, 0.1% NHAOH) to give ®he title conpound (160 ny, 18%:
HPLC M5 R = 0. 19 mn, M-r= 495.2; 1H NVR (DMSO d6+ 1 drop TFA-d) 8:
13. 40-13.38(111, br s), 9.45 (111, @) 8.90 5(1H, dd), 8.72 (111, d),
8.06 (1H, d), 7.77 (1H, dd) 7.51 (1H, d) 4.59 (2H, t), 4.49-4.41
(1H, br s), 4.33-4.22(411, , 4.06 rﬁ?} s) 4.05-3.92(211, m,
3.86-3.67 (21-1, m, 351(2H d), 313(4H n. Exanple 12
Preparati on of

N4843- (di net hyl am nol or opoR! N@K/ QL\S di hvdr oi m dazof 1. 2-

dl qui nazol i n-5-vl | ni coti nam oxide.N H. ep 1: Preparation of

N-f 8- (benzvl oxv) - 7- met hoxv- 2, 3 d?mi’drm m dazof 12- cl oui nazol i n- 5-
vfinicotinam de 1-oxide. ot 20 The title conpound was synthesi zed
from 8 (benzyl oxy) - 7- net hoxy- 2, 3- (B

In Reaction Scheme 4, a compound of formuia (IX), prepared as described above, can be
converted to amide (XVII) using activated esters such as acid chlorides and anhydrides or
alternatively formed using carboxylic acids and appropriate coupling agents such as

1o PYBOP, DCC, or EDCI in polar aprotic solvents. Removal of the protecting group in
formula (XVIl) will be dependent on the group selected and can be accomplished by
standard methods (Greene, T.W.; Wuts, P.G.M.; Profective Groups in Organic Synthesis;
Wiley & Sons: New York, 1998). Alkylation of the phenol in formula (XVI) can be
achieved using a base such as cesium carbonate, sodium hydride, or potassium t-

15 butoxide in a polar aprotic solvent such as DMF or DMSO with infroduction of a side
chain bearing an appropriate leaving group such as a halide, or a sulfonate group.
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di hydr oi m dazo[ 1, 2-c] qui nazol i n-5-am ne as described in Exanple 8,
step 1 (1.31 g, 95%: HPLC M5 RT = 2.38 min, M-1+= 444.1; |ll NWR
(DVBO-d6 + 2 drops TFA-d) 8: 4.00 (311, s), 4.22-4.28 (21-1, m,
4.53-4.60 (211, m, 5.42 (211, s), 7.36-7.46 (3H, m, 7.51- 7.54
(21-1, m, 7.58-7.69(211, m, 8.04 (111, d), 8.17 (11-1, d), 8.56
(1H, d), 8.93-8.94 (1H, 25 Step 2: Preparation of

N- (8- hydr oxv- 7- met hoxv- 2, 3- di hy drrabliceSkheds

cl oui nazol i n-5-vOni coti nam ’e_'sl oxi de brstrifluoroacetate salt. 81
2 TFA The title conpound wa ynt hesi zed from ¢l

N48- (benzyl oxy) - 7- rreth
5di hydr oi m dazo[ 1, 2- c] )
described in Exanpl 808, “§t ep” 2 QH4Tg_,92t'€' ~0 3 1= 0.35 mn,
VEr= 354.2; 1H NWR (DVvb@dg + 2 drops TFA-d) 6 937(3H s),

4.17-4. 24 (2H m, 4.51-4'57 (21-1, m, 7.17 (1H, 9@(} 7.66 (1H, dd),
7.88 (1H, d), 8.17 (1H, d)xvig) 53-8.5@.,(1H n, 4. 94 (1H, m.
10Step 3: Preparation of N48-12-(difnet hyl am no)proPoxyl- 7- met how 2, 3-

xi de as

di t wdr oi m dazof 1. 2- ¢l oui nazol i n{J#y! | ni coti nam de 1- oxi is The
title conmpound wqﬁNsym/ﬁti zed friom N- (&ulareg oxy- 7-m /-2, 3-

0di hydr ol m dazo[ 1, - c] qui na - SNANI cagfehtnam de

bi strifluoroacetate salt.as rihed Th Exanpl©9 NTOTCI37%) : HPLC

MS RT = 1.08 nm M-11= 439 2 1|h|' NV ( DVBO- d6+ 2 doo TFA-d) 8:
(2.19-2.25 (21-1, m, 2.84 (3rp~ )(Xxnf 23-3.28 (2H, m, ;}xg (3H, s),
4.22-4.35 (4H, n), 4.54-4.61 (2H 7.48 (11-1, d), 7.

(11-1, m, 8.06 (1H, 20d), 8.19 (1M~\d), 8.57 (1H d

Exanpl e 13 Prepar z
2- am no- NA7- met hoxy-84% 3- nor n- 4- vi B‘f’ﬁﬁ}ﬁ_‘ﬁ? A
25di hydr oi m dazof 1. 2- cl qU| Bz n (Hpyri m di 'HQ-S car Box&¥kede.

Step 1. Preparation of 4-hydrogy- 33 rret hoxv- 2-ni t robé?}g;@nl trile

ooy )

5 In Reaction Scheme 5, a compound of formula XV1ll can be converted to the bis chioride
compound of formula XIX using chlorinating agents such as POCI; or COCl, in aprotic
solvents. The chloride thus obtained can be converted to imidazolines of formula XXI
through reaction with appropriate quantities of ethanolamine or a suitably protected
substitute, followed by activation with a suitable activating agent such as a sulfony)

10  chioride, PPhs, or an halogenating agent such as SOCl,. Chloride XX| ¢an be converted
to amine XXII through the use of any source of nucleophilic amine such as ammonia,
phthalimide, or protected amines such as benzyl amine.in a polar solvent such as DMF or
DMSO. Formation of the phenol depicted in formula X can be accomplished through

_ deprotection of the methyl ether using any of the conditions outlined in the literature

15 (Greene, T.W.; Wuts, P.G.M.; Protective Groups in Organic Synthesis, Wiley & Sons:
New York, 1999).

In order that this invention may be better understood, the following examples are set
forth. These examples are for the purpose of illustration only, and are not to be construed

20 as limiting the scope of the invention in any manner. Al publications mentioned herein
are incorporated by reference in their entirety.
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HONO2 5 4- Hydr oxy- 3- nmet hoxy- 2- ni t robenzal dehyde (200 g, 1.01 nol) was
dissolved in THF (2.5 L) and then amoni um hydroxide (2.5 L) was
added followed by iodine (4649, 1.8 no)). The resulting m xture was
allowed to stir for 2 days at which tine it was concentrated 10under
reduced pressure. The residue was acidified with FIC (2 N and
extracted into diethyl ether. The organic | ayer was washed with brine
and dri edlésodl |1£ sul fate) and concentrated under reduced pressure.
The resid hed with diethyl ether and dried under vacuumto
provide the title conpound (166g, 84%: 1H NVMR (DMb0O-d6) 8: 11.91

(1H, s), @67 d, 7.20 (1H, d), 3.88 (3H, s) 15 Step 2:
Prepar at i 2 éd}aeA

3- met hoxv- 4- ( 3- nor phol i n- 4- vlpropoxv) 2-nitrobenzonitrile ( N2 cK)
20To a so 2-nitrobenzonitrile (3.9 g,
20.1 nmol g’*éﬁ’hp%ﬁ)gt’ @gmﬁﬁ‘?ﬁ\/{\ﬁé’ gﬁ ezﬁ;ldgem um car bonate (19.6 g, 60.3
nmml ) and Internediate C (5.0 g, 24. 8Cmm|) The reaction m xture was
heated at 75 .0 overni ght then cooHe Moom tenperature and
filtered through a pad of silica gel cdncentrated under reduced
pressure. The material thus obtained was d w thout further

purificatjqfy yﬁtnﬁzﬁh ’I oo %Hﬁrﬁaﬁw m%fs dilutedi yater (00.mL), Potassium

2- am no-3- net Shol1 n enz nitr

3- Met hoxypetm@sgaf@#qaﬁeﬂqm%wwmoampptazsmwhydmmme Gi T48(ndl) were
24.1 mml éddéﬂsarﬁi&ﬁ@m@é w3 fﬁéé@éd & 7%0’('901(115 9 @tﬂanﬁﬂq &9@4&%@%&; gn

‘Wat
ot e e @réqmatemarame%ev B porahrosen Coin F@ﬁﬁ@a@msecqr@pnmatw at

wh:j ch tlh mmhmmmrpmrmdguma% M@rfar#tg@a@dlv?mrmhemrd@@dimf ?cﬁiﬁitoh;[je
and was L. aci e filtr concentrat e
under red%gg%&%'?e #t@ °[°8‘pr8§ C%nt%tealals@t 31%' %E wasedeqted byt
which ti macpmhdiﬁtaimnmmhdrindriahelam&naﬂde(ﬁeImg/\lsa%)T'hmmg; Mscngs)gl urry
was fjlte V&ﬁ%é”l th O 10 Et OAc an

wat erfs He%{/’] g*’%?@@?‘;é’? %gﬁ(%dﬂ’t @F‘gg‘mc | ayer was washed

W th saturated sodi um bi carbonate solution. The organic | ayer was
separ at edpgtheddspgd t hrough a pad of silica gel The resultant

sol uti on Wwas concentrated under reduced pressure to provide the title
conmpound (6.5 g, 92%: 1H NWR (DMbO-d6) 8: 7.13 (1H, d), 6.38 (1H,

d), 5. 63 Rrépkratisn &)Zran‘iin%rﬁﬁdiheislcar@m@ﬁ: 4t s), 3.55 (4H br t),
2.41 f2H, t), 2.38 154H m, 1. (2H, quint). Step 4:

Preparation of
6- (4. 5-di hvdro-1Hi m dazol - 2-v11- ﬁ hoxv- 3- ( 3- nor phol i n4- v1propoxv)

aniline XN
N/J\N

Sodium (1Z)-2-(dimethoxymethyt)-3-methoxy-3-oxoprop-1-en-1-olate was prepared as
described by Zhichkin et al. (Synthesis 2002, 6, p. 7720).

25 Sodium (1Z)-2-(dimethoxymethyl)-3-methoxy-3-oxoprop-1-en-1-olate (1.37 g, 7.8 mmol)
was diluted in DMF {12 mL), and guanidine hydrochloride (640 mg, 6.7 mmol) was added.
The mixture was stirred at 100 °C for 1 h, then was cooled to rt and diluted with water.
Methyl 2-aminopyrimidine-5-carboxylate precipitated as a light yellow solid, which was
isclated by vacuum filtration (510 mg, 50%): "H NMR (DMSO-d;) &: 8.67 {s, 2H), 7.56 (br
30 s, 2H), 3.79 (s, 3H).
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To a degassed m xture of

2- am no- 3- met hoxy- 4- ( 3- nor phol i n- 4-yl propoxy) benzonitrile (6.5 g,
22.2 mmol) and ethyl ene diam ne (40 nL) was added sulfur (1.8 g, 55.4
mol ). The m xture was stirred at 100 C for 3 h at which tine water
was added to the reaction 25 m xture. The precipitate that was forned
was col | atied 2amainapyiridnodtasrhoxylate (300 nigh 810 rainolp Was dituted jhmethaok (5

4 25
vacuum { g, %gmzaﬂﬁnﬁ_‘g?ev@ 4 Ef/%mqugm L@égéj %ﬁﬁ aé? m§65 e“%‘ﬁ“% a‘dd%ﬁ
6 25 ( 1Hana}he vgaghion mpsture yas stirgs atB0.IC ovsynigts. Fie (direnyas naentErid,
t), 2.44ndés reHilcedlprg&u(‘e? therCdiuttid)in water  ad adiabed topH BaRAT REHEN 2f

7- met hoxv- 8- ( -nnrﬁ alin- vlpropox

di hydfoi I‘?\“ﬁﬁ%‘lﬂm’@ %ﬁéﬁf‘-‘r?éﬂﬂqcﬁi E?Teﬁ'ﬁitﬁ@d asanbite solid, which was isclated by N
N2 0) 0, Gt R@BOUER4 R (HANR M3B%,S s 875 X1MA5 e 40 o7

6- ( 4, 5- dif§#drE: B1)ni dazol - 2- y1) - 2- met hoxy- 3- ( 3- mor phol i n- 4-yI pr opoxy)
aniline (17.2 g, 51.4 muol) and TEA (15.6 g, 154.3 mmol) in DCM (200

m.) precooled to 0 C. After 1 h the reaction m xture was concentrated
under re L2 ure and the resulting residue stirred with Et OAc

(300 10L) overnight at rt. The resulting slurry was filtered to
generate_the title.comeund 10 nated WI h_érl et hyl am ne

hydr obr ord-oRE2agn 21 ¢ L M - 1+= 360. 2.

,,St ep 6: Prepar at| on of

‘ no- NA7- met hoxv- 843- nor phol i n- 4~y l.pr opoxv) - 2, 3-

dl(mrol m dazof 1, 2- cl oui nazol i n- 5- @*’vri i ne- 5- carboxani de. 15

7- Met hoxy- 8- ( 3- nor phol i n-4-yl propo 2 13d hydr oi m dazo[ 1, 2- c] qui naz
olin-5- arrbla%oﬁutﬁ:ﬁ of-brén2-2- dﬁiﬂirt)prb&m e{4s b\zsmm%n(e%mm ﬁr9§i

ot 1> andatet BeErB Ge, P4 | s n?%g%wﬁﬂ%ﬁé%ﬁ . Buring 2

subsequemhich tiatda grecipitdtetformnath »A&fier ecoling tstij the @rbc@itaﬂetwawsmlaﬂeg ltvly .

Et OA

gi ve.t o RepEtalt eSfR i el ShF e AiBhae yRlaiB R frblef Rl el ©
4812; 1Hasiified pisdiCl%4 M in dinxans, T?-le- P-2%mob, vhich caysed jhe c@swad produgt to
d), 7.43 feETttaf@as &h ﬁél) éa?tH’Sdﬂant ﬁa@l%ﬁ?dded Qﬁdér)redtﬁeaﬁ éhke gl)id tgé 04

25( 2H, 21-1
n, ( 3018 fQSEFanr?PFd was griegtp. afforéme tlﬂﬁféarﬁpp@dﬂﬂ QFSPQ%)a NMH (BM O-dy) &
NA7- met hax44(# @*a?@b:l-ﬁ?#‘(ﬂﬂﬂh?@%v()m% 33.99 foM) 03 0% 924%)13%3 (2H, m),

cl oui nazql.i n-5- 26-(2-nwrolidin- Iet'hV| ni coti nam d
9, q m} ( )
‘ O Intermediate D
25
Preparation of 2-amino-4-propylpvrimidine-5-carboxylic acid
O
e
5
H,N" °N

To a solution of ethyl 2-amino-4-propylipyrimidine-5-carboxylate (1.0 g, 4.8 mmol) in
30  MeOH (20 mL) and THF (30 mL) was added a 2 N NaOH solution (10 mL). The solution
was stirred at room temperature overnight and then neutralized with 1 N HCI (20 mL). it
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7- Met hoxy- 8- (3- mor phol i n- 4-yl propoxy) - 2, 3-di hydr oi m dazo[ 112- c] qui naz
olin-5-amne (150 ng, 0.21 mMmol) was dlssolved in DWW (2 n), and
6-(2-pyrrolidin-1-ylethyDnicotinic acid (92 ng, 0.42 mml) was added.
PYBOP (217 ng, 0.42 mmol) and diisopropyl ethylam ne 10 (73 gL, 0.42
mol ) were subsequently added, and the m xture was stirred at rt

over N Ot vl R R SRPinde PRI FEES 8 30 B, Mo Sl il Gl 0

and mashe COplI ous Ive e co
(81 ny, 69Yegiredmpedy hwmsyse@wrtmut furdiver maafxomm.ag}m%o DVBO-ds + 2
dr ops TFA—d) 8: 9.30 (1H, s), 8.99 (0.5H, m, 8.50 (1H, d), 8.24

(0.5H, m 06 (1H d), 7.53 (1H, d), 7.46 (1H, d), 4.55 (2H t),
435(2HI 2H, t), 154.01 (3H, s), 4.00 (2H, m, 3.68 (2H
m, 3§0(4H r’r), 3.51(2H, m, 3.29 (4H m, 3.11 (2H m, 2.26 (2H,
m, 2.02 (3H 1,87 (3H . EXQWPI e.15 ‘Preparation of

64cycl opeRrtSHESF REL YN LORIBICRE8hol i n- 4- vl or oPoxv) -
52, 3-di hydroi m dazoFl 2-cl qui nazol in-5-vilnicotinamde. 1) NO NN
0") N O)

7- Met hoxy- 8- ( 3- nor phol i n-4-yl propoxy) -2 34 hydroi m dazo[ 1, 2- c] qui naz
olin-5-amne (150 ng, 0.21 nmol) was/gmf\yr@ﬁd in DV (2 nm), and

Internmediate 1 (60 ng, 0.29 mmol) 10 |vva,s added. PYBOP (217 ng, 0.42
mmol ) and dii sopropyl et hyl am ne (R313Y 0742 nmmol) were subsequently
added, and the mi xture was stirred at rt overnight. The solids that
formed were isolated by vacuumfiltration and washed copiously with

et hyl mceAa‘umdneloglove-mﬁiﬁo-mmétmlm&ﬁm@tﬁﬂﬂ'e {60g 5 nd88 in ahiBgGedds HhH=
b oads) Seg 18”1 ) BAE yé%%ﬂeﬁ%x%m&fam%%ms d&gerfélﬁﬂmelln
broad s), was Gcmle(dZﬂsl room temp@atufs ineutrdlized wikb coddnirtied HEI fikefetidndrdried to
318 (or O3 SaGe back whish fhe bl ilow e yafth 4. o Sg%T Ly

m . By using the nethods descri bed above for Exanples 1-15, and by
subst i ut infsniclamte ® appropriate starting materials, Exanples 16-104
found in the table bel ow were sinilarly prepared.

Preparation of ferf-butyl 2-(2-hydroxyethyiimorpholine-4-carboxvlate

0._.0
4P

(J,
Methyl morpholin-2-yl acetate (5.0 g, 31.4 mmol) was diluted with THF (10 mL)} and water
(10 mL) and treated with potassium carbonate (4.34 g, 31.4 mmol). The thick suspension
slowly went into solution. Di-ferf-butyl dicarbonate (6.85 g, 31.4 mmol) was added and
the reaction mixture was stirred at rt overnight. The reaction mixture was then extracted

25 with THF and EtOAc. The organic layer was dried (MgSO.) and concentrated under

reduced pressure. The sticky oil was triturated with ether and the resulting solid was
collected by vacuum filtration (3.7 g, 45%). The mixture was diluted in THF (20 mL) and
treated with a solution of sodium hydroxide (2 N, 5 mL) and stirred overnight. The
reaction mixture was concentrated under reduced pressure and then diluted with water

30 and EiOAc. The pH of the agueous layer was adjusted fo 5, and the organic layer was
separated, dried (MgSO,) and concenirated under reduced pressure. The solid (2 g, 8.15

20
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Table 1 Itzl Structure LGM5 mz Method 16 N---) ONO

1-mmn-- N --y---ON. A N ON) OH H3C, OH RT=1.13 M1 Kmr= 481.4 Route 4 17
CH30NO CN--"--'ON'N'ThN ON)..OHLL..J H3C RT=1.12 M n MM 479.1 Route
4 18

mmol) was then dissolved in THF (10 mL) and treated with a borane solution (1 M in THF,
16 mL, 16.4 mmol) and the mixture stirred at rt for 12h. The reaction mixture was then
diluted with methanol (100 mL)} and stirred at rt overnight. The solution was then
concentrated under reduced pressure and then diluted with DCM. The solution was

5 filtered through a layer of silica to remove the borane salts, and the filtrate was
concentrated under reduced pressure to give an oil {1.8 g, 96%): HPLC MS RT =2.22
min, MH* =232.2; "H NMR (DMSO-ds ) 5: 4.46 (1H, 1), 3.81-3.73 (2H, m), 3.72-3.64 (1H,
br d), 3.45 (2H, 1), 3.40-3.29 (3H, m), 2.93-2.73 (1H, br s), 1.55-1.48 (2H, m), 1.39 (gH, s).

10 Iintermediate G

Preparation_of 2-({[tert-butyl(dimethylsiivl]oxy}methyl}-4-(3-chloropropyl)

morpholine
O

TBDMSO. A __N._~_Cl

15

Step 1: Preparation of Morpholin-2-vimethanol! trifluoroacetate
0/\ E
HO\)\/NH HOWH('i
)
20

A saolution of terf-butyl 2-(hydroxymethyl)morpholine-4-carboxylate (1.1 g, 5.06
mrmol) in DCM (15 mL) was treated with trifluoroacetic acid (2.5 mL, 10.1 mmol) and
stirred at rt overnight. The reaction mixture was concentrated under reduced pressure to
yleld a thick 0il(1.1 g, 94%): NMR (DMSO-d; } §; .30 (1H, s), 4.95 (1H, s), 4.19-4.06

25 (1H, brs), 3.93 (1H, dd), 3.76-3.63 {2H, m), 3.47-3.32 (2H, m), 3.22-3.09 (3H, m), 3.92
(1H, td), 2.76 (1H, f).

Step 2: Preparation of 2-({]tert-butyl(dimethylisilylloxyimethylimorpholine

0
30 TBDMSO\)\/)\IH

Morpholin-2-yimethanal trifluoroacetate (0.7 g, 3.03 mmol) in DCM was freated
with triethylamine (1.67 mL, 12.1 mmol) and ferf-butyldimethylsilyl chioride (0.91 g, 6.06
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*NOOCN.--.N"...-...0 NoYJ H3C..0 HO RT=0.19 Mn MN= 495.1 Route
4 19 INO'SI NN''N..H H3CO RT 519.1=0.21 Mn MN= Route 4 20
9-13--) 0,1 LNIO

10

15

20

mmol). The mixture was stirred at rt for 2 h and then filtered. The filtrate was then
concentrated under reduced pressure and the residue was suspended in a dilute solution
of sodium hydroxide {10%, 5 mL), and the mixture was stirred for 30 min. The mixture
was then extracted with DCM and concentrated under reduced pressure to a foam, The
product was taken to the next step without further purification: *H NMR (DMSO-d; ) &:
5.40-5.14 (1H, br s), 3.69 (1H, m), 3.56-3.50 (1H, m), 3.46-3.3 (3H, m), 3.27-2.97 (1H, br
s), 2.78 (1H, dd), 2.68-2.55 (2H, m), 2.35 (1H, m), 0.87-0.82 (9H, m), 0.02 (6H, s).

Step 3: Preparation of 2-({[ferf-butyi(dimethyl)silylloxy}methyl)-4-(3-
chloropropvlimorpholine

\* .
TBOMSO._ A _N_~_.Cl

A solution of 2-({[tert-butyl(dimethyl)silylJoxy}methyl)morpholine (2.1 g, 9.07 mmol)
in DCM (20 mL ) was treated with triethylamine (3.8 mL, 27.2 mmol) and 1-chloro-3-
iodopropane (1.85 mL, 18.1 mmot). The reaction mixture was stirred at rt overnight. The
reaction mixture was concentrated under reduced pressure then purified by MPLC (ISCO,
0% MeOH/100% DCM to 26% MeOH/75% DCM). The product was isolated as an oil
(560mg, 20%): HPLC MS RT = 2,66 min, MH" = 308.4, 310.4; *H NMR {DMSO-dj) 5:
3.79-3.69 (1H, m), 3.63 (2H, t) 3.59-3.52 (1H, m), 3.50-3.36 (3H, m), 2.73 (1H, d), 2.61
(1H, d), 2.35 (2H, t), 1.94 (1H, td), 1.83 (2H, qt), 1.73 (1H, 1), 0.83 (9H, s), 0.00 (6H, s).
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NI O O NI #NN21/4----, N c23H3C, Ohi

.) RT=0.20 Mn MV = 509.1 Route 4

L.
21 un) n3- 0 * H3C.O N NN H O N RF=0.23 Mn MAE 465.2 Route 4 22
H3C 0 0 40 H3CO

10

15

Y 20

25

Intermediate H

Preparation of 4-[(2-oxido-1,3,2-dloxathiolan-4-yl)methyiImorpholine hydrochloride

N o

L NAPO

HCI

3-Morpholin-4-ylpropane-1,2-diol (2.1 g, 9.07 mmol) was dissolved in DCM (15 mL) and
cooled to 0 °C. The cooled solution was treated with thionyl chloride (1.81 mL, 24.8
mmoal) and then heated at the reflux temperature for 1 h. The reaction mixture was then
concentrated under reduced pressure to give a solid (2.5 g, 97%): 'H NMR (DMSO-ds) 5
11.4 (1H, br s), 5.64-5.55 (1H, m) 4.82 (1H, dd)}, 4.50 (1H, dd), 4.02-3.71(4H, m), 3.55-

| 3.33(4H, m), 3.26-3.06 (2H, br s).

Intermediate |

Preparation of 6-(cyclopentylamino)nicotinic acid.

6-Fluoronicotinic acid (300 mg, 2.13 mmol) and cyclopenfylamine (0.84 mL, 8.50 mmol)
were combined in anhydrous THF (5 mL) and ¥riethylamine {0.58 mL, 4.25 mmol). The
mixture was heated at 60 °C for 3 days. The mixture was concentrated under reduced
pressure, and the residue was suspended in water. The aqueous mixture was brought to
pH 3 with phosphoric acid. The resulting precipitate was collected by vacuum filtration,
washed with water, and dried in & vacuum oven for 1 h at 50 °C to give the title compound
as a solid (63 mg, 14%): HPLC MS RT = 1.14 min, MH"= 207.2; 'H NMR (DMSO-dj) &:
12.28 (1H, broad s}, 8.50 (1H, d), 7.73 (1H, dd), 7.28 (1H, d), 6.42 (1H, d), 4.16 (1H,
broad s,), 1.90 (2H, m}, 1.67 (2H, m), 1.53 (2H, m), 1.43 (2H, m).



NNNHO-.. RT=1.12 Mn MEl+ = 495.3 Route 4 23 00cH3 SONO H -,.
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Examples
Example 1

5 Preparation of N-[7-methoxy-8-(3-morpholin-4-yipropoxy)-2,3-dihydroimidaze{1,2-
clquinazolin-S-yl]pyrimidine-5-carboxamide .

N o
N0 N¢LN SN
O\) OcH " N/)
10 O
Step 1: Preparation of 4-formyl-2-methoxy-3-nitrophenyl acetate
H
0 O
Hac)J\o NO,
O‘cr@

Fuming nitric acid (2200 mL.) under nitrogen was cooled to 0 °C at which time vanillin
acetate (528 g, 2.7 mol) was added portionwise, keeping the internal temperature belo{v
15 10°C. After 2 h the resulting mixture was poured over ice with stirring. The slurry was
filtered and the resulting solids were washed with water (3 x 100 mL) and air-dried. After
2 days the solids were heated in DCM (3000 mL) until complete dissolution. The solution
was allowed to cool to room temperature while hexanes (3000 mL) was added dropwise. O
The solids were filtered, washed with hexanes (600 mL) and air dried fo give the desired
20 product (269 g, 41%). "H NMR, (DMSO-d5) §: 9.90 (s, 1H), 7.94 (d, 1H), 7.75 (d, 1H),
3.87 {s, 3H), 2.40 (s, 3H).

Step 2: Preparation of 4-hydroxy-3-methoxy-2-nitrobenzaldehyde
H
O
HO NO,
o‘CH3
25 A mixture of 4-formyl-2-methoxy-3-nitrophenyl acetate 438 g (1.8 mol) and potassium
carbonate (508 g, 3.7 mol} in MeOH (4000 mL) was stirred at room temperature for 16 h.

65



CNOO.) 40 H3C...O Nl N\r NH O LN N RT=0.32 Mn MN= 466.3 Route 1
25 NO

10

15

20

‘25

30

()) 0 HBGGO'NI0O N NH2 RT=0.34 Mn

The reaction mixture was concentrated under reduced pressure fo afford a viscous ofl.
This was dissolved in water, acidified using a solution of HCI {2 N) and extracted with
EtOAc. The organic layer was washed with brine, dried (MgSQy) and filtered. The solvent
was concentrated under reduced pressure to 1/3 volume and the resuiting solids were
filtered and air-dried to give the title compound (317 g, 88%): 'H NMR (DMSOQ-ds) 5: 9.69
(1H, s}, 7.68 {1H, d}, 7.19 (1H, d), 3.82 (3H, s).

Step 3: Preparation of 4-(benzvloxy)-3-methoxy-2-nitrcbenzaldehyde

©/\o NO,
O~CH,

4-Hydroxy-3-methoxy-2-nitrobenzaldehyde (155 g, 786 mmol) was dissolved in DMF
{1500 mL) and the stirred solution was treated with potassium carbonate (217 g, 1.57
mol) followed by benzyl bromide (161 g, 0.94 mol). After stirring for 16 h the reaction
mixture was concentrated under reduced pressure and separated between water (2 L)
and EtOAc (2 L). The organic layer was washed with brine (3 x 2 L), dried (sodium
sulfate) and concentrated under reduced pressure. The resulting solids were triturated
with Et,O (1 L) to give the title compound (220 g, 97%): 'H NMR (DMSO-ds) §: 9.77 (1H,
s), 7.87 (1H, d), 7.58 (1H, d), 7.51 (1H, m), 7.49 (1H, m), 7.39 (3H, m), 5.36 (2H, s), 3.05
(3H, s).

Step 4: Preparation of 4-(benzyloxy)-3-methoxy-2-nitrobenzonitrile
™
N
O‘CH;;

lodine (272 g, 1.1 mmol) was added to a mixture of 4-(benzyloxy)-3-methoxy-2-
nitrobenzaldehyde (220 g, 766 mmol) and ammonium hydroxide (28% solution, 3 L)
dissolved in THF (5 L). After 16 h the reaction mixture was treated with sodium sulfite (49
d, 383 mmol} and concentrated under reduced pressure to afford a thick slurry. The
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slurry was filtered, washed with water (250 mL) and dried to afford the title compound as
a solid (206 g, 95%): *H NMR (DMSO-ds) 8: 7.89 (1H, d), 7.59 (1H, d), 7.49 (2H, m), 7.40
(3H, m}, 5.35 (2H, s), 3.91 (3H, s).

Step 5. Preparation of 2Z-aminc-4-{benzyloxy}-3-methoxybenzonitrile

SN
@Ao NH,

OcH,

A degassed solution of 4-(benzyloxy)-3-methoxy-2-nitrobenzonitrile (185 g, 651 mmol) in
glacial acetic acid (3500 mL) and water (10 mL) was cooled to 5 °C and treated with iron

10 powder (182 g, 3.25 mol). After 3 days the reaction mixture was filtered through Celite,
and the filtrate concentrated under reduced pressure. The oil, thus obtained, was treated
with brine, neutralized with a sodium bicarbonate solution and extracted into DCM. The
resulting emulsion was filtered through Celite after which the organic layer was
separated, washed with brine, dried (sodium sulfate) and concentrated under reduced

15 pressure to afford the title compound as a solid (145 g, 88%): 'H NMR (DMSO-d) &:
7.32-7.44 (5H, m), 7.15 {1H, d}), 6.47 (1H, d), 5.69 (2H, s), 5.15 {2H, s), 3.68 (3H, s).

Step 6: Preparation of 3-(benzyloxy)-6-{4,5-dihydro-1H-imidazol-2-yi}-2~

methoxyaniling

20

A mixture of 2-amino-4-(benzyloxy)-3-methoxybenzonitrile (144 g, 566 mmol) and sulfur
(55 g, 1.7 mol} in ethylenediamine (800 mL) was degassed for 30 minutes then heated to
100 °C. After 16 h the reaction mixture was cooled to room temperature and then filtered.
25  Thefiltrate was concentrated under reduced pressure, diluted with a saturated sodium
bicarbonate solution and extracted with EtOAc. The organic layer was washed with brine,
dried (sodium sulfate), filtered and concentrated under reduced pressure. The resulting
solids were recrystallized from EtOAc and hexanes fo afford the title compound (145 g,
86%): 'H NMR (DMSO-dy) &: 7.27-7.48 (5H, m), 7.14 (1H, d), 6.92 (2H, m), 6.64 (1H, m),
30 6.32 (1H, d), 5.11 (2H, s), 3.67 (3H, s), 3.33 (2ZH, s).

67



RT=1.54 Mn M+ = 494.3 Route 1 28:

H3C, , , e..
M n Mer

.. N-. " -, 0ioN k)H3CA €ii3 0 - "N CH3 RT=1.23
= 507.2 Route 1 29 H3C.1/4"..... N ----- ,0 KYH3CM -CH3 N 0

N0O11 NrN, H RT=1.95 Mn nw _ 550.2

O

10

15

20

25

Step 7: Preparation of 8-(benzyloxy)-7-methoxy-2.3-dihvdroimidazo[1.2-

clquinazolin-5-aming
N
] .
v
©/\o N”j\NHz
Osci,

A mixture of 3-(benzyloxy)-6-(4,5-dihydro-1 H—imidazoi-z-ylﬁ-z-methoxyaniline (100 g, 336
mmol) and triethylamine (188 mL) in DCM (3 L.) was cooled to 0 °C and treated with
cyanogen bromide (78.4 g, 740 mmol). The reaction mixture was stirred and aliowed to
warm to room temperature gradually. After 16 h the reaction mixture was diluted with a
solution of saturated scdium bicarbonate and extracted with DCM. The organic layer was
washed 3 times with saturated bicarbonate solution followed by multiple washes with
brine, The organic layer was dried (sodium sulfate) and concentrated under reduced
pressure to give a semi solid (130 g with triethylamine sait contamination): *H NMR
(DMSO-dg) &: 7.30-7.48 (7H, m), 5.31 (2H, s), 4.32 (2H, m), 4.13 (2H, m), 3.81 (3H, s).

Step 8: Preparation of 5-amino-7-methoxy-2.3-dihydreimidazo[1,2-clguinazolin-8-

ol bis{irifluoroacetate)

N
/

»
NA\NHz

HO
Ovch, 27TEA

3-(Benzyloxy)-6-(4,5-dihydro-1H-imidazol-2-yl)-2-methoxyaniline (30 g, 93 mmol)

was added portionwise over 1 h to a round bottom flask containing TFA (400 mL)
precooled with an ice bath. The reaction mixture was heated to 60 °C and allowed fo stir
at this temperature for 17 h at which time it was cooled to rt and the reaction mixture
concentrated under reduced pressure. The resulting residue was taken up in DCM and
hexanes and concentrated under reduced pressure, The material thus obtained was
dissolved in MeOH and DCM (250 mL, 1:1 } and concentrated under reduced pressure.
The resulting solid was dried overnight under vacuum with low heat to give the title
compound (44.7 g, >100%): 'H NMR (DMSO-ds) &: 7.61 (1H, m), 6.87 {1H, m), 4.15 (2H,
brt), 4.00 (2H, m), 3.64 (3H, s).
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Step 9: Preparation of 7-methoxy-8-(3-morphalin-4-vlpropoxy)-2.3-
dihydroimidazof1,2-clguinazolin-5-amine.

e
(\N/\/\O N/ANHZ
o/

o“(.‘.Ha

5-Amino-7-methoxy-2, 3-dihydroimidazo[1,2-clquinazotin-8-ol bis(trifluoroacetate) (500
mg, 1.1 mmol) was diluted in DCM (10 mL}), and triethylamine (0.75 mL, 5.4 mmol) was
added. The suspension was stirred at rt for 1.5 h, after which time 5-amino-7-methoxy-
2,3-dihydroimidazo[1,2-clquinazolin-8-ol triflucroacetate was isolated. The compound,
thus prepared, (1.1 mmol) was dissolved in'DMF (10 mL). Cesium carbonate (1.41 g, 4.3
mmol} and Intermediate € (218 mg, 1.1 mmol) were added, and the mixture was stirred
at 70 °C for 30 min. Additional Intermediate C (109 mg, 0.55 mmol) and cesium
carbonate (350 mg, 1.1 mmol) were added, and stirring was continued for 1 h. Another
aliquot of Intermediate C (109 mg, 0.55 mmol) was added, and the temperature was
increased to 75 °C. After 3 h, the reaction mixture was cooled 1o rt and filtered through a
pad of Celite, washing with methanol and DCM. The filtrate was concentrated under
reduced pressure, dry loaded onto silica gel, and purified by biotage eluting with 5-10%
methanol in DCM followed by 5-15% methanolic ammonia (2.0 M, Aldrich) in DCM. The
resultant oil was triturated with a 1:1 mixture of hexanes:EtOAc (15 mL) to afford the
desired as a solid (171 mg, 44%): HPLC MS RT = 1.07 min, MH'= 360.3; 'H NMR
(DMSO-ds) 6: 7.43 (1H, d), 6.73 (3H, m), 4.03 (2H, 1), 3.88 (4H, m), 3.69 (3H, s), 3.55
(4H, m), 2.42 (2H, 1), 2.35 (4H, m), 1.87 (2H, m).

Step 10: Preparation of N-[7-methoxy-8-(3-morpholin-4-ylpropoxy)-2,3-
dihydroimidazo[1,2-clquinazolin-5-vllpyrimidine-5-carboxamide .

O

Lo
0O
(\N/\/\O Néj\N d =N
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7-Methoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[ 1,2-c]quinazalin-5-amine (100
mg, 0.22 mo!) was dissolved in DMF (5 mL), and pyrimidine-5-carboxylic acid {41 mg,
0.33 mmol) was added. PYBOP {173 mg, 0.33 mmol) and diisopropylethylamine (0.16
mL., 0.89 mmol) were subsequently added, and the mixture was stirred at rt overnight.
EtOAc was added, and the precipitate was isolated by vacuum filtration to give the title
compound (12 mg, 11%); HPLC MS RT = 1.07 min, MH'=466.2; 'H NMR (DMSO-d; + 2
drops TFA-d)} 8: 9.48 (2H, s), 9.39 (1H, s), 8.05 (1H, d), 7.47 (1H, d}, 4.59 (2H, m), 4.35
(2H, brt), 4.26 (2H, m), 4.02 (3H, s}, 4.00 (2H, m), 3.67 (2H, br t), 3.52 (2H, m), 3.33 (2H,
my), 3.16 (2H, m), 2.27 (2H, m).

Example 2

Preparation of N;(B-_-[3-[12R,6$)-2,6-dimethvlmor|:_;h6lin-4-vI]grogog{-?-methog.

2.3-dihydroimidazo[1,2-clquinazolin-5-yl)nicotinamide

,L

Hsch

O

Olll

Hs

8-{3-[(2R,65)-2,6-Dimethylmorpholin-4-yljpropoxy}-7-methoxy-2,3-dihydroimidazo[1,2-
clquinazolin-5-amine (200 mg, 0.52 mmol) was dissclved in DMF (2.0 mL}, and nicotinic
acid (76 mg, 0.62 mmol) was added. PYBOP (322 mg, 0.62 mmol) and
diisopropylethylamine (0.33 mL, 1.55 mmol} were subsequently added, and the mixture
was stirred at room temperature overnight. EtOAc was added, and the precipitate was
isolated by vacuum filtration to give the title compound (156 mg, 61%): HPLC MSRT =
1.34 min, MH*= 493.3; 'H NMR (DMSO-d; + 2 drops TFA-d) & 9.53 {1H, s), 9.03 (1H, d),
9.00 (1H, d), 8.07 (1H, d), 8.01 (1 H, dd), 7.49 (1H, d), 4.58 (2H, m), 4.34 {2H, 1), 4.27
{2H, m), 4.03 (3H, s), 3.81 (2H, m), 3.53 (2H, d), 3.29 (2H, m), 2.69 {2H, m), 2.27 (2H, m),
1.15 (6H, d).

Example 3

Preparation of N-{8-{3-](2R,68)-2 6-dimethylmorpholin-4-yl]propoxy}-7-methoxy-

2.3-dihydroimidazof1,2-clquinazolin-5-yl}-2.4-dimethyi-1,3-thiazole-5-carboxamide
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8-{3-[(2R,6S)-2,6-Dimethylmorpholin-4-yljpropoxy}-7-methoxy-2,3-dihydroimidazo[1,2-

5  c]quinazolin-5-amine (120 mg, 0.31 mmol) was dissolved in DMF (1.5 mL), and 2,4-
dimethyl-1,3-thiazole-5-carboxylic acid (58 mg, 0.37 mmol) was added. PYBOP (193 mg,
0.37 mmol) and diisopropylethylamine (0.16 mL, 0.93 mmol) were subsequently added,
and the mixture was stirred at room temperature overnight. FtOAc was added, and the
precipitate was Isolated by vacuum filiration to give the title compound (131 mg, 80%):

10 HPLC MS RT = 2.05 min, MH"= 527.1; "H NMR (DMSO-ds + 2 drops TFA-d) & 8.02 (1H,
d), 7.43 (1H, d), 4.38 (2H, m), 4.32 (2H, m), 4.22 (2H, m), 4.00 (3H, s), 3.81 (2H, m), 3.53
(2H, d), 3.28 (2H, m), 2.72- 2,63 (8H, m), 2.26 (2H, m), 1.13 (6H, d)
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5 dihydroimidazo[1,2-c]quinazolin-5-yl]-1,3-thiazole-5-carboxamide.

)
O/\/\O ¢ /L J\[>—NH2

CH,

Q 10 7-Methoxy-8-(3-morpholin-4-yipropoxy})-2,3-dihydroimidazo|1,2-clquinazolin-5-amine (250
mg, 0.70 mol) was dissolved in DMF (4 mL), and 2-amino-1,3-thiazole-5-carboxylic acid
(110 mg, 0.76 mmol) was added. PYBOP {543 mg, 1.04 mmol) and
diisopropylethylamine (0.61 mL, 3.50 mmol) were subsequently added, and the mixture
was stirred at room temperature overnight. The desired product was isolated via HPLC to

15  give the fitle compound {80.0 mg, 24%): HPLC MS RT = 1.03 min, MH*= 486.3; 'H NMR

(MeOH-d, + 2 drops TFA-d} &: 7.90 (1H, d), 7.79 (1H, d), 7.50-7.60 (2H, m), 3.70 (2H, m),
3.30 (2H, d), 3.20 (2H, g), 2.10 (2H, s), 1.35 (10H, m).

Example 5
20
Preparation of 2-amine-N-[7-methoxy-8-{3-morpholin-4-ylpropoxy}-2,3-
O dihydroimidazof[1,2-clquinazolin-5-yllisonicotinamide
N
>
N o
(\ N0 N¢LN i - NH2
_0\/[ O\CHa H =N
25

7-Methoxy-8~(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-amine (100
mg, 0.28 mol} was dissolved in DMF (3 mL), and 2-aminopyridine-4-carboxylic acid (38
mg, 0.28 mmol) was added. PYBOP (217 mg, 0.42 mmol)} and diisopropylethylamine
{0.15 mL, 0.83 mmol) were subsequently added, and the mixture was stirred at it
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overnight. The mixture was purified by HPLC fo give the title compound (50 mg, 37%).

LC MS RT = 1.02 min, MH= 480.3. "H NMR (DMSO-ds } 5: 13.25 (1H, br s}, 10.15 (1H,

brs), 8.42 (1H, br s), 8.08 (1H, s), 8.06 (1H, d), 7.43 (1H, d), 7.75 (1H, s}, 7.50 (1H,d),

7.38 (1H, dd), 4.50 (2H, dd), 4.35 (2H, br ), 4.27 {2H, dd), 4.01 (3H, s), 3.99 (2H, br s),
5 3.66(2H, 1), 3.50 (2H, d), 3.31 (2H, brt), 3.13 (2H, m), 2.25 (2H, m).

Example 6

Preparation of 2-amino-N-
10 dihydroimidazo[1,2-c]quinazolin-5-vil-4-methyl-1,3-thiazole-5-carboxamide

i

oo on
N0 N/J\NJH/( 3
H

"
0\/' o\CHa S\( N

NHz

7-Methoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-c]quinazolin-5-amine {100

15 mg, 0.28 mol) was dissolved in DMF (3 mL), and 2-amino-4-methyithiazole-5-carboxylic
acid (44 mg, 0.28 mmol) was added. PYBOP {217 mg, 0.42 mmol) and
diisopropylethylamine (0.15 mL, 0.83 mmol) were subsequently added, and the mixture
was stirred at rt overnight. The mixture was purified by HPLC to give the title compound
(6 mg, 4%): LC MS RT = 1.06 min, MH"= 500.1; 'H NMR (DMSO-ds ) 8: 12,59 (1H,

20 s),7.55 (1H, d), 7.47 (1H,s), 6.98 (1H, d), 4.13 (2H, 1), 3.93 (4H, m), 3.86 (3H, s), 3.55
{(4H, 1), 247 (3H, s), 2.45 (2H, 1), 2.33 (4H, m), 1.93 (2H, m).
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Example 7

2-amino-N-[7-methoxy-8-(3-mor| holin-4-yIpropoxyj-2,3-dihydroimidazo[1,2-
5 clquinazolin-5-yl]-4-propylpyrimidine-5-carboxamide

*‘i'> CHg

N o
N0 NAN
© Och, " NS

7-Methoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-c]quinazolin-5-amine (100

10  mg, 0.28 mol) was dissolved in DMF (3 mL}, and Intermediate D (50 mg, .28 mmol)
was added. PYBOP (217 mg, 0.42 mmotl) and diisopropylethylamine (0.15 mL, 0.83
mmol) were subsequently added, and the mixture was stirred at rt overnight. The

<3

resulting precipitate was filtered and washed with MeCH to give the title compound {76
mg, 52%): LC MS RT = 1.64 min, MH"= 523.3; 'H NMR (DMSO-d; with 2 drops TFA-d)

15 8:10.04 (1H, br s}, 9.14 (1H, s), 8.02 ('1H, d), 7.43 (1H, d), 4.48 (2H, dd), 4.33 {2H, 1),
4.21 (2H, dd), 4.01 (2H, m) 3.98 (3H, s), 3.65 (2H, 1), 3.52 (2H, d), 3.30 (2H, br f), 3.13
{4H, m), 2.24 (2H, m), 1.68 (2H, m), 0.95 (3H, 1).

Example 8
20
. O Preparation of N-{8-[2-(4-ethyimorpholin-2-yl)ethoxy]-7-methoxy-2,3-

dihydroimidazo[1,2-clguinazolin-5-yl}nicotinamide.
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Step 1: Preparation of N-[8-(benzyloxy)-7-methoxy-2, 3-dihvdroimidazo[1,2-
clauinazolin-5-yiinicotinamide '
N
C)
N O

@/\O N/)\ E/U\Gq
O. CHy =7

8-(Benzyloxy)-7-methoxy-2,3-dihydroimidazo[1,2-clquinazolin-5-amine (21 g, 65 mmol}
and nicotinic acid (12 g, 97.7 mmol) were suspended in DMF (240 mL).
Diisopropylethylamine (33.7 g, 260.4 mmol) and then PYBOP {51 g, 97.7 mmol) were
added and the resulting mixture stirred with overhead stirring for 3 days at ambient
temperature. At this time, the resultant precipitate was isolated by vacuum filtration.

After repeated washing with EtOAc, the material was dried under vacuum with slight
heating to yield the title compound (27.3 g, 98%): HPLC MS RT = 1.09 min, MH*= 481.2;
'H NMR (DMSO-dg + 2 drops TFA-d) 8: 8.32 (1H, s), 8.89 (1H, br m}, 8.84 (1H, d), 7.89
(1H, br m), 7.82 (1H, d), 7.37 (1H, d), 7.27 (1H, d), 7.16 (6H, m), 5.18 (2H, s), 4.36 (2H,
t), 4.04 (2H, t}, 3.78 (3H, s).

Step 2: Preparation of N-{8-hydroxy-7-methoxy-2,3-dihydroimidazo[1,2-

clauinazolin-5-yl)nicotinamide
N
[ )
N O
o NANJ@
H -
Ochy =

N-{8-(Benzyloxy)-7-methoxy-2,3-dihydroimidazo[1,2-clquinazolin-5-ylnicotinamide (20 g,
45.1 mmol) was added portionwise over 1 h to a round bottom flask containing TFA (400
mL) precooled with an ice bath. The reaction mixture was heated to 60 °C and allowed to

stir at this temperature for 17 h at which time it was cooled to ambient. The reaction
mixture was then concentrated under reduced pressure. The resulting residue was taken
up in DCM and hexane and concentrated under reduced pressure. The material thus
obtained was dissolved in MeOH and DCM (250 mL, 1:1) and concentrated under
reduced pressure. The resulting solids were dried overnight under vacuum with low heat
to give the title compound (17.3 g, 66%): HPLC MS RT = 1.09 min, MH"= 481.2; 'H NMR
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(DMSO-ds + 2 drops TFA-d) & 13.41 (1H, s), 12.21 (1H, brs), 9.38 (1H, s), 8.78 (1H, d),
8.53 (1H, d), 7.85 (1H, d), 7.59 (1H, m), 7.17 (1H, d), 4.54 (2H, m), 4.21 (2H, m), 3.98
(3H, s).

2. 3-dihvdroimidazo[1,2-clqguinazolin-8-yiloxy)ethviimorpholine-4-carboxyiate.

HaC._O._.O
N
HaCEtf M
T NAN*@
Hac’o : &

A solution of Intermediate F (420 mg, 1.83 mmol) in DMF {5 mL) was freated with
triethylamine (340 pl., 2.44 mmol) and methanesulfonyl chioride (141 uL, 1.83 mmol) and
the mixture was stirred at rt for 1.5 h. A suspension of the compound prepared in
example 8 step 2 (650 mg, 1.22 mmol) in DMF (20 mL) was {reated with cesium
carbonate (2.0 g, 6.10 mmol) and stirred for 1.5 h before adding the preformed and
filtered mesylate. The reaction mixture was stirred at 60 °C overnight and then
concentrated under reduced pressure and the residue was extracted with a solution of
20% isopropanol / 80% chloroform and washed with a saturated solution of sodium
hydrogen carbonate. The organics were dried (MgSQ,) and concentrated under reduced
pressure. The residue was triturated with EtOAc and filtered to give the title compound
as a solid (850 mg, 84%): HPLC MS RT = 2.48 min, MH*=551.2; *H NMR (DMSO-d;) §:
12.7 (1H, s}, 8.32 (1H, dd), 8.72 (1H, dd}, 8.46 (1H, dt), 7.60 (1H, d), 7.51 {1H, dd), 7.07
(1H, d), 4.23-4.19 (2H, m}), 4.15-4.10 (2H, m), 4.04-4.02 (2H, m), 3.93 (3H, s), 3.91-3.78
(2H, m), 3.75-3.66 (1H, m) 3.56-3.48 (1H, m), 3.41-3.35 (1H, id), 2.97.2.76 (1H, br s),
2.74-2.55 (1H, br s}, 2.04-1.84 (1H, br m) 1.94-1.84 (1H, br m), 1.39 (8H, s).
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Step 4: Preparation of N-[?—methoxv-a-(2-morpholin-2-vlethox-v)-2_,_3_-
dihvdroimidazof1,2-clquinazolin-5-yllnicotinamide.

tert-Butyl 2-{2-({7-methoxy-5-[(pyridin-3-ylcarbonyl)amino]-2,3-dihydroimidazo[1,2-
clquinazolin-8-yljoxy)ethyllmorpholine-4-carboxylate (650 mg, 1.44 mmol) was dissolved
in trifluoroacetic acid (10 mL) and stirred at rt for 4 h. The reaction mixture was
concentrated under reduced pressure, and the resulting oil was diluted with methanol (1
ml) and pulled through a silica bound-NHM; cartridge. The solution was concentrated
under reduced pressure to give the title compound as a solid (45 mg, 69%): HPLC MS
RT = 0.21 min, MH"= 451.1; "H NMR (DMSO-ds) 3: 12.8-12.7 (1H, br 8), 9.32 (1H, ),
8.73 (1H, d), 8.46 (1H, d), 7.60 (1H, d), 7.54-7.48 (1H, m), 7.06 (1H, d) 4.22-3.99 (6H, m),
3.94 (3H, s), 3.78 (1H, d), 3.66-3.58 (1H, m), 3.47 (1H, t), 2.95 (1H, d), 2.82-2.65 (2H, m),
1.98-1.78 (2H, m).

Step 5: Preparation of N-~{8-[2-(4-ethylmorpholin-2-yl)ethoxy]-7-methoxy-2 . 3-

dihydroimidazo[1,2-clquinazolin-5-ylinicotinamide -

HaC
N
! 0
Ll L8
0 () NJ\N’k@q
Hae© - A =

N-[7-Methoxy-8-(2-morpholin-2-ylethoxy)-2,3-dihydroimidazo[1,2-c]quinazolin-5-
yijnicotinamide frifluoroacetate (100 mg, 0.18 mol) in THF was treated with acetaldehyde

(30 pk, 0.53 mmol) and stirred for 30 min. before adding sodium triacetoxyborohydride
(113 mg, 0.53 mmol}) and acetic acid (13 pL, 0.23 mmol). The reaction mixture was
stirred at 60 C overnight after which it was diluted with methanol and a drop of 2 N
hydrochloric acid fo dissolve all solids. The crude solution was purified by HPLC (Gilson,
5% MeCN / 95% H,0 to 50% MeCN / 50%H.0 gradient, 0.1% TFA). The fractions were
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concentrated under reduced pressure then diluted with a minimum of methano) and
pulied through a silica bound NH; cartridge to give the title compound as a solid (17 mg,
20%): HPLC MS RT = 0.21 min, MH"= 479.1; 'H NMR (DMSO-d¢) 8: 12.75 (1H, s), 9.32
{1H, s), 8.71 (1H, d), 8.45 (1H, d), 7.59 (1H, d), 7.54-7.47 (1H, m), 7.06 (2H, d), 4.23-4.08
{3H, m), 4.06-3.98 (2H, m) 3.92 (3H, s), 3.77 (1H, d), 3.67-3.57 {1H, m), 3.46 (1H, 1), 2.84
{1H, d), 2.68 (1H, d), 2.30 (2H, q}, 1.99-1.78 (3H, m), 1.74 (1H, £}, 0.99 (3H, 1).

Example 9

Preparation of N-{8-[2-{dimethylamino)ethoxyl-7-methoxy-2,3-dihydroimidazo[1,2-
clauinazolin-5-yl}pyrimidine-5-carboxamide

l N
H
O. s N//l

Sodium hydride (865 mg, 22 mmol, 60% dispersion in minera! oil) was diluted in DMF (35
mL). N-~(8-Hydroxy-7-methoxy-2,3-dihydroimidazof1,2-c]quinazolin-5-yl)pyrimidine-5-
carboxamide bis(trifluoroacetate) (1.75 g, 3.1 mmol) was added, followed by 2-chloro-
N,N-dimethylethanamine hydrochloride (890 mg, 6.2 mmol). The reaction mixture was
stirred at rt until gas evolution ceased and then was heated to 50 °C for 2 h. At this time,
the mixture was cooled to rt, and an additional equivalent of 2-chloro-N,N-
dimethylethanamine hydrochloride (445 mg, 3.1 mmol) was added. The resulting
reaction mixture was stirred at 50 °C overnight, After cooling to rl, the excess sodium
hydride was carefully quenched by the addition of water and the mixture was extracted
several times with DCM. The combined organic layers were dried (sodium sulfate) and
concentrated under reduced pressure. The resultant solid was triturated with EtCAc énd
hexanes to afford the title compound as a solid (710 mg, 56%): HPLC MS RT = 1.09 min,
MH*= 410.1; "H NMR (DMSO-d; + 2 drops TFA-d} 8: 9.47 (2H, s), 9.39 (1H, s), 8.12 (1H,
d), 7.52 (1H, d), 4.61 (4H, m}, 4.26 (2H, m), 4.03 (3H, s), 3.67 (2H, brt), 2.93 (6H, s).

Example 10

Preparation of N-{8-{3-[2-{hydroxymethylimorphoiin-4d-yllpropoxy}-7-methoxy-

2,3-dihvdroimidazo[1,2-c]quinazolin-5-yl}nicotinamide.

78



RT=1.93 Mn M# = 551.2 Route 2 50 CN-----........... Th Q0 H20 NO
NANIjt HOI N L..NH RT=1.03 Mn M# = 549.1 Route 2 51 Cl)H3CM

("NNNOis NO NNTh5 HCl :. TvH2
LD
N o
(\N/\/\O NﬁLN)k@q
0]) HaC™" ; =
HO

Step 1: Preparation of N-{8-{3-[2-({[tert-butyl(dimathv)silviloxyimethvlimoroholin-
4-yllpropoxy}-7-methoxy-2. 3-dihvdroimidazo[1.2-clquinazolin-5-vnicotinamide

i
N o
(\N/\/\c,m“»\@,
Oj) H;,,C"O H P
TBDMSO

A suspension of N-(8-hydroxy-7-methoxy-2,3-dihydroimidazol[ 1 ,2-c]quinazolin-5-
ylnicotinamide bis-triflucroacetate (650 mg, 1.22 mmo!) in DMF (20 mL) was treated with
10 cesium carbonate (2.0 g, 6.10 mmol) and stirred for 1.5 h before adding Intermediate G
(0.56 g, 1.83 mmol) and triethylamine (0.34 mL, 2.44 mmol). The reaction mixture was
stirred at 60 °C overnight, after which time it was concentrated under reduced pressure
and the residue was extracted with a solution of 20% isopropancl/ 80% chloroform and
washed with a saturated solution of sodium hydrogen carbonate. The organic layer was
15 dried (MgS0O;s) and concentrated under reduced pressure. The residue was triturated with
EtOAc and filtered to give the title compound as a solid (260 mg, 35%): HPLC MS RT =
2.36 min, MH=609.2; 'H NMR (CD;0D-d,) &: 9.24 (1H, d), 8.60 (1H, dd), 8.48 (1H, di),
7.53 (1H, d), 7.46 (1H, dd), 6.94(1H, d), 4.21-4.05 (6H, m), 3.88 (1H, br d), 3.74-3.55 (4H,
m), 2.85 (1H, d), 2.82 (1H, d), 2.60 {2H, 1) 2.22-2.13 (1H, m), 2.05 (2H, qt), 1.94 (1H, t),
20 0.91(9H, s), 0.08 (6H, s).

Step 2: Preparation of N-(B-{S-[Z-(hydrogmethyl1morgholin-4—yl[grogo&h?—

methoxy-2 . 3-dihydreimidazo[1,2-clquinazolin-5-vlinicotinamide.
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HO
N-{8-{3-[2-({[fert-butyl(dimethyl}silyljoxy}methyl)morpholin-4-yl]propoxy}-7-methoxy-2,3-
dihydroimidazo[1,2-c]quinazolin-5-yl)nicotinamide (260 mg, 0.43 mmol) was suspended in
THF (2 mL) and treated with a solution of tetra-n-butylammonium fluoride (1N, 0.64 mL,
0.64 mmol) in THF. The resulting mixture was stirred at rt for 4 h and was then diluted
with water and extracted with 20% isopropanol/80% cﬁloroform, dried (MgSO,) and
concenirated under reduced pressure. The residue was then triturated with methanol
and filtered to give the product as a solid (100 mg, 47%): HPLC MS RT = 0.19 min, MH'=
495.2; 'H NMR (DMSO-ds) 8: 12.7 (1H, s), 9.33 (1H, dd), 8.73 (1H, dd), 8.46 (1H, dt),
7.60 (1H, d), 7.~54—7.49(1 H, m), 7.06 {1H, d) 4.66 (1H, 1), 4.20-4.08 (4H, m), 4.07-3.98
(2H, m) 3.93 (3H, s), 3.76 (1H, br d), 3.48 (1H, 1d), 3.42-3.26 (4H, m), 2.83 (1H, d), 2.70
(1H, d), 2.47 (2H, t), 2.03-1.91 (3H, m).

Example 11

Preparation of N-(8-{3-[2-(hydroxymethyl)morpholin-4-yllpropoxy}-7-methoxy-

2 3-dihydroimidazo[1,2-clquinazolin-5-vi)nicotinamide.

; I

N o
(‘\N/\I/\O NJ\N N
o] oH Hae™° Ho >

Cesium carbonate (3 g, 9.37 mmol) was added to a suspension of N-(8-hydroxy-7-
methoxy-2,3-dihydroimidazo[1,2-c]quinazolin-5-yi)nicotinamide bis-trifluoroacetate (1.0 g,
1.88 mmol) in DMF (40 mL.} and stirred for 1.5 h before adding Intermediate H (0.39 g,
1.88 mmol). After 3 h, the reaction mixture was treated with another egquivalent cf
Intermediate H and stirred at 60 °C overnight. The reaction mixture was concentrated
under reduced pressure and the product was extracted with a solution of 20%
isopropanol/ 80% chloroform and washed with a saturated solution of sodium hydrogen
carbonate. The organics were dried (MgS0,) and concentrated under reduced pressure,
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and the resulting residue was triturated with EtOAc and filiered. The solid was then
purified by HPLC {Gilson, 5% MeOH/ 85% H0 to 50% MeOH/ 50% H,O gradient, 0.1%
NH,OH}) to give the title compound (160 mg, 18%): HPLC MS RT = 0.19 min, MH*=
495.2; 'H NMR (DMSO-d;+ 1 drop TFA-d) &: 13.40-13.38 (1H, br s}, 9.45 (1H, d), 8.90
(1H, dd), 8.72 (1H, d), 8.06 (1H, d), 7.77 (1H, dd), 7.51 (1H, d) 4.59 (2H, t), 4.49-4.41
(1H, br s), 4.33-4.22 (4H, m}, 4.06 (3H, s) 4.05-3.92 (2H, m), 3.86-3.67 (2H, m), 3.51 (2H,
d), 3.43-3.13 (4H, m).

Example 12

Preparation of N-{8-[3-(dimethylamino)propoxyl-7-methoxy-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl}nicotinamide 1-oxide.

N

|
Hac\ll\l/\/\o NAN N
CHa, 0. H I P

CH3 N|+
o

Step 1: Preparation of N-{8-(benzyloxy)-7-methoxy-2 3-dihydroimidazo[1.2-clauinazolin-5-

vi]nicotinamide 1-oxide.

N
|
N o
O NIJ\N =
O. Hol
CHg N""
&
The title compound was synthesized from 8-(benzyloxy)-7-methoxy-2,3-
dihydreimidazo[1,2-c]quinazoliin-5-amine as described in Example 8, step 1 (1.31 g,
95%). HPLC MS RT = 2.38 min, MH'= 444.1; 'H NMR (DMSO-d; + 2 drops TFA-d) &
4.00 (3H, s), 4.22-4.28 (2H, m), 4.53-4.60 (2H, m), 5.42 (2H, s), 7.36-7.46 (3H, m), 7.51-

7.54 (2H, m), 7.58-7.69 (2H, m), 8.04 (1H, d), 8.17 (1H, d), 8.56 (1H, d), 8.93-8.94 (1H,
m). '

Step 2: Preparation of N-( 8-hvdroxy-7-methoxy-2,3~dihydroimidazo[1,2-
clquinazolin-5-yliricotinamide 1-oxide bistriflucroacetate salt.
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The title compound was synthesized from N-[8-(benzyloxy)-7-methoxy-2,3-
dihydroimidazo[1,2-c]quinazolin-5-yi]nicotinamide 1-oxide as described in Example 8,
step 2 {1.41 g, 24%): HPLC MS RT = 0.35 min, MH'= 354.2: 'H NMR (DMSO-ds + 2
drops TFA-d) 8. 3.97 (3H, s), 4.17-4.24 (2H, m), 4.51-4.57 (2H, m), 7.17 (1H, d), 7.66 (1H,
dd), 7.88 {1H, d), 8.17 (1H, d}, 8.53-8.56 (1H, m), 8.93-8.94 {1H, m).

Step 3: Preparation of N-{8-[3-(dimethylamino)propoxy]-7-methoxy-2.3-
dihydroimidazo[1.2-c]quinazolin-5-ylinicotinamide 1-oxide.

N
|
N o
Hac\r’q/\/\o N’/‘]\NJ\fﬁ
H H P
CHs O\CHs I\r

o

The title compound was synthesized from N-(8-hydroxy-7-methoxy-2,3-
dihydroirmidazo[1,2-c]quinazolin-8-yl)nicotinamide 1-oxide bistriflucroacetate salt as
described in Example 9 (42 mg, 37%): HPLC MS RT = 1.08 min, MH*= 439.2; *H NMR
(DMSO-d + 2 drops TFA-d) &: 2.19-2.25 (2H, m), 2.84 (3H, s), 3.23-3.28 (2H, m), 4.02
(3H, s}, 4.22-4.35 (4H, m), 4.54-4.61 (2H, m), 7.48 (1H, d), 7.66-7.71 (1H, m), 8.06 (1H,
d), 8.19 (1H, d), 8.57 (1H, d), 8.85 (1H, bs).

Example 13

Preparation of 2-amino-N-[7-methoxy-8-{3-morpholin-4-ylpropoxy)-2,3-
I

dihydroimidazo[1,2-clquinazolin«b« rimidine-5-carboxamide.
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Step 1: Preparation of 4-hydroxy-3-methoxy-2-nitrobenzonitrile

N
HO NO,

He©

4-Hydroxy-3-methoxy-2-nitrobenzaldehyde (200 g, 1.01 mol} was dissolved in THF (2.5
L) and then ammonium hydroxide (2.5 L) was added followed by iodine {464 g, 1.8 mol).
The resulting mixture was allowed to stir for 2 days at which time it was concentrated
under reduced pressure. The residue was acidified with HCI (2 N} and extracted into
diethyl ether. The organic layer was washed with brine and dried (sodium sulfate) and
cancentrated under reduced pressure. The residue was washed with diethyl ether and
dried under vacuum to provide the titte compound (166 g, 84%): *H NMR (DMSO-ds) &:
11.91 (1H, s), 7.67 (1H, d), 7.20 (1H, d), 3.88 (3H, s)

Step 2: Preparation of 3-methoxy-4-(3-morpholin-4-vioropoxy)-2-nitrobenzonitrile

Y
‘/\N/\/\o NO,

° H;,(’;’0

To a solution of 4-hydroxy-3-methoxy-2-nitrobenzonitrile (3.9 g, 20.1 mmol} in DMF {150
mL} was added cesium carbonate (19.6 g, 60.3 mmo!) and Intermediate C (5.09,24.8
mmol). The reaction mixture was heated at 75 °C overnight then cooled to room
temperature and filtered through a pad of silica gel and concentrated under reduced
pressure. The material thus obtained was used without further purification

Step 3: Preparation of 2-amino-3-methoxy-4-
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3-Methoxy-4-(3-morpholin-4-ylpropoxy)-2-nitrobenzonitrile {7.7 g, 24.1 mmol) was
suspended in acetic acid (170 mL) and cooled to 0 °C. Water (0.4 mL) was added,
followed by iron powder (6.7 g, 120 mmol} and the resulting mixture was stirred at room
temperature for 4 h at which time the reaction mixture was filtered through a pad of Celite
and washed with acetic acid (400 mL). The filtrate was concentrated under reduced
pressure to 100 mL and diluted with EtOAc (200 mL} at which time potassium carbonate
was added slowly. The resulting slurry was filtered through a pad of Celite washing with
EtOAc and water. The layers were separated and the organic layer was washed with
saturated sodium bicarbonate solution. The organic layer was separated and passed
through a pad of silica gel. The resultant solution was concentrated under reduced
pressure to provide the title compound (6.5 g, 92%): "M NMR (DMSO-dg) 8: 7.13 (1H, d),
6.38 (1H, d), 5.63 (2H, brs), 4.04 (2H, t), 3.65 (3H, s), 3.55 (4H, brt), 2.41 (2H, t), 2.38
{4H, m), 1.88 (2H, quint.).

Step 4: Preparation of 6-(4,5-dihydro-1H-imidazol-2-yl}-2-methoxy-3-(3-morpholin-
4-ylpropoxy)aniline

i

N

H

(\N/\/\O NH;
© H30’0

To a degassed mixture of 2-amino-3-methoxy-4-(3-morpholin-4-yipropoxy)benzonitrile
(6.5 g, 22.2 mmol) and ethylene diamine {40 mL) was added sulfur (1.8 g, 55.4 mmol).
The mixture was stirred at 100 °C for 3 h at which time water was added to the reaction
mixture. The precipitate that was formed was collected and washed with water and then
dried overnight under vacuum to provide the title compound (3.2 g, 43%): HPLC MSRT
= 1.25 min, MH*= 335.2; 'H NMR (DMSO-de) 8: 7.15 (1H, d), 6.86 {2H, br s), 6.25 (1H, d),
4.02 (2H, t), 3.66 (3H, s), 3.57 (8H, m), 2.46 (2H, t), 2.44 (4H, m), 1.89 (2H, quint.).
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Step 5: Preparation of 7-methoxy-8-(3-morpholin-4-vipropoxy}-2. 3-

dihydroimidazof1,2-clquinazolin-5-amine

i

N
(N0 N"LNH2
&) O\CH;;

5  Cyanogen bromide (10.9 g, 102.9 mmol) was added to a mixture of 6-(4,5-dihydro-1H-
imidazol-2-yl)-2-methoxy-3-(3-morpholin-4-ylpropoxy)aniline (17.2 g, 51.4 mmol) and TEA
(15.6 g, 154.3 mmol) in DCM (200 mL) precooled to 0 °C. After 1 h the reaction mixture
was concentrated under reduced pressure and the resulting residue stirred with EtOAc
(300 mL) overnight at rt. The resulting slurry was filtered to generate the title compound

10  contaminated with triethylamine hydrobromide (26.2 g, 71%): HPLC MS RT =0.17 min,
MH*= 360.2.

15

7-Methoxy-8-(3-morpholin-4-yipropoxy)-2,3-dihydroimidazo[1,2-c]quinazolin-5-amine (100
mg, 0.22 mol) was dissolved in DMF (5 mL), and Intermediate B (46 mg, 0.33 mmol)

20 was added. PYBOP (173 mg, 0.33 mmol) and diisopropylethylamine (0.16 mL, 0.89
mmol) were subsequently added, and the mixture was stirred at rt overnight. EtOAc was
added, and the solids were isolated by vacuum filtration to give the title compound (42.7
mg, 40%): HPLC MS RT = 1.02 min, MH'= 481.2; *H NMR (DMSO-d; + 2 drops TFA-d)
8:9.01 (2H, s), 8.04 (1'H, d), 7.43 (1H, d), 4.54 (2H, m), 4:34 (2H, brt), 4.23 (2H, m), 4.04

25 (2H, m), 4.00 (3H, s), 3.65 (2H, br t), 3.52 (2H, m), 3.31 (2H, m), 3.18 (2H, m), 2.25 (2H,
m).

Example 14
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Preparation of N-[7-methoxy-8-(3-morpholin-4-ylpropoxy)-2.3-dihvdroimidazo[1,2~

clgquinazolin-5-yl

N I\

7-Methoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-c]quinazolin-5-amine (150
_ mg, 0.21 mmol) was dissolved in DMF (2 mL), and 6-(2-pyrrolidin-1-ylethyl)nicotinic acid
: Q (92 mg, 0:42 mmol) was added. PYBOP (217 mg, 0.42 mmol) and diisopropylethylamine
16 (73 pL, 0.42 mmol) were subsequently added, and the mixture was stirred at rt overnight.
The solids that formed were isolated by vacuum filtration and washed copiously with ethyl
acetate 1o give the title compound (81 mg, 69%): HPLC MS RT = 1.05 min, MH'= 562.2:
"H NMR (DMSO-d; + 2 drops TFA-d) &: 9.30 (1H, s), 8.99 (0.5H, m), 8.50 (1H, d), 8.24
(0.5H, m), 8.06 (1H, d), 7.53 (1H, d), 7.46 (1H, d), 4.55 (2H, 1), 4.35 (2H, 1), 4.24 (2H, 1),
15 4.01(3H, s), 4.00 (2H, m), 3.68 (2H, m), 3.60 {4H, m), 3.51 (2H, m), 3.29 (4H, m), 3.11
(2H, m), 2.26 (2H, m), 2.02 (3H, m), 1.87 (3H, m).
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Example 15

5 2,3-dihydroimidazof1.2-clquinazolin-5-yllnicotinamide.
N
|
N o
(\N/\/\o N,*Njﬁ
s} H

7-Methoxy-8-(3-marpholin-4-ylpropoxy)-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-amine (150
mg, 0.21 mmol) was dissolved in DMF (2 mL), and Intermediate | (60 mg, 0.29 mmol)

10 was added. PYBOP (217 mg, 0.42 mmol) and diisopropylethylamine (73 pl., 0.42 mmol)
were subsequently added, and the mixture was stirred at rt overnight. The solids that

formed were isolated by vacuum filtration and washed copiously with ethy! acetate to give
the titie compound (80 mg, 69%): HPLC MS RT = 1.74 min, MH'=548.2: 'H NMR
(DMSO-ds + 2 drops TFA-d) & 8.71 (1H, broad s), 8,39 (1H, broad s), 8.03 (1H, d), 7.44

15 (1H, d), 7.04 (1H, broad s), 4.51 (2H, 1), 4.34 (2H, 1), 4.25 (2H, 1), 4.13 (1H, m), 4.03 (2H,
m), 4.00 (3H, s}, 3.67 (2H, 1), 3.52 (2H, d), 3.32 (2H, 1), 3.15 (2H, 1), 2.26 (2H, m), 2.03
(24, m), 1.72 (2H, m), 1.61 (4H, m).

By using the methods described above for Examples 1-15, and by substituting the

20  appropriate starting materials, Examples 16-104 found in the table below were similarly
prepared.
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Hf----- N
68 OThON 0 1

,0, N,

yCH3 0) H3C, 0S RT=1.07 Mn MV = 500.1 Route 2
N
Route 4 69 9H340NO H3C, N'

...... Ou,"0 113... RT=1.02 Mn MNVW= 451
...... ., OWNS\ H3C,0HI rCH3 r, N
Table 1
Structure LC-MS
Ex mfz
Method
N =
,"> RT=1,13
)N\ 0 Min
= +
N 8) N N =N MH™ =
ol/\\) /\(g\ : HJ\@ 4814
Hac, *
16 Route 4
N =
B RT=1.12
. Q CHs N ©O Min
H
o HeC” Z 479.1
17 Route 4
'}"‘> RT=0.19
j“\ O Min
I/\N/’\/\O N {fl{ | N MH* =
o Hyc O = 495.1
18 HO Route 4
N =
”> RT=0.21
N O Min
N 0 NN N MH* =
':]3/\/\ . B & 519.1
HaC )
19 Route 4
gHa r}l*—> RT=0.20
1 N O Min
N/\]/\/\O N/ N , NN MR =
o} e H Z 509.1
3
20 Route 4
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RT=1.38 M n M\

= 443.0 Route 4 70 CH3NO H3C -

ONNAa u "...0
.CH3 RT=1.03 Mn MN= 423 Route 4 71 40NO (---N-=--,------ ONNNO
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Min
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)
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BIOLOGICAL EVALUATION

5 The utilily of the compounds of the present invention can be illustrated, for example, by
their activity in vitro in the in vifro tumor cell proliferation assay described below. The link

between activity in tumor cell proliferation assays in vitro and anti-tumor activity in the
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clinical setling has been very well established in the art. For example, the therapeutic
utility of taxol (Silvestrini et al. Stem Ceils 1993, 11(6), 528-35), taxotere (Bissery et al.
Anti Cancer Drugs 1895, 6(3), 339), and topoisomerase inhibitors (Edelman et al. Cancer
Chemother. Pharmacol. 1996, 37(5), 385-93) were demonstrated with the use of in vitro
tumor proliferation assays.

Demonstration of the activity of the compounds of the present invention may be
accomplished through in vifro, ex vivo, and in vivo assays that are well known in the art.
For example, o _demonstrate the acfivity of the compounds of the present invention, the
following assays may be used.

Biological Assays

The effects of the compounds of the present invention were examined by the following
assays.

[Determination of ICy, values of compounds in kinase assay of PI3Ka]

Chemicals and assay materials

Phosphatidylinosito! (PtdIns) and phosphatidylserine {PtdSer) were purchased from
DOOSAN SERDARY RESEARCH LABORATORIES (Toronto, Canada). Recombinant truncated
forms (AN 1-108) of the human p110a and p110a subunits of PI3K with N-terminal Hise-
Tags were expressed in S, frugiperda 8 insect cells. Recombinant human P13Ky (full
length human PI3K p110yfused with a Hise-tag at the C-terminus expressed in S.
frugiperda 9 insect cells) was obtained from ALEXIS BIOCHEMICALS (#201-055-C010; San
Diege, CA). [¥°P]ATP and unlabeled ATP were purchased from AMERSHAM PHARMACIA
BIOTECH (Buckinghamshire, UK) and ROCHE DIAGNOSTICS {Mannheim, Germany),
respectively. Scintillation cocktails and MicroScint PS™ were purchased from PACKARD
(Meriden, CT). Maxisorp™ plates were purchased from NALGE NUNC INTERNATIONAL K.K.
(Tokyo, Japan). All other chemicals not further specified were from WAKO PURE
CHEMICALS {Osaka, Japan).

Solid-Phase Lipid Kinase Assay

To assess inhibition of PI3Ko. by compounds, the Maxisorp™ plates were coated with 50
ul/well of a solution containing 50 pg/ml Ptdins and 50 pg/ml PtdSer dissolved in
chioroform:ethanol (3:7). The plates were subsequently air-dried by incubation for at least
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2 hours in a fume hood. The reaction was set up by mixing 25 pL/well of assay buffer 2x
(100 mM MOPSO/NaOH, 0.2 M NaCl, pH 7.0, 8 mM MgCl,, 2 mg/mL BSA (faity acid-
free}), and 7.5 ng/well PI3Kain the lipid ﬁre-coated plate.10x test compounds were
added in 2% DMSO. The reaction was started by adding 20 pL/well of ATP mix {final 10
UM ATP; 0.05 uCifwell [y**PJATR). After incubaticn at RT for 2 hours, the reaction was

" terminated by adding 50 pl/well stop solution (50 mM EDTA, pH 8.0). The plate was then

washed twice with Tris-buffered saline (TBS, pH 7.4). MicroScint PS™ (PACKARD)
scintiliation mix was added at 100 pl/well, and radioactivity was counted using a
TopCount™ (PACKARD) scintillation counter.

The inhibition percent at each concentration of compound was calculated, and 1Cy, values
were determined from the Inhibition of curve.

The following compounds displayed an average ICs, of less than 10 nanomolar in the
p110o assay: Entries: 1,2, 3,4, 5,6, 7, 8,9, 10, 11, 13, 16, 18, 19, 20, 22, 23, 27, 28, 29,
30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 42, 44, 45, 46, 51, 52, 54, 55, 58, 60, 63, 66,
68, 69, 71, 73,74, 75, 76, 78, 83, 85, 87, 88, 89, 92, 94, 100, 101 and 103. The following
compounds displayed an average 1Cg, of between 10 nanomolar and 100 nanomolar in
this assay: Entries: 14, 15, 17, 21, 25, 26, 41, 43, 47, 49, 50, 53, 586, 57, 61, 62, 93 and
98. The following compounds displayed an average |Cs, of greater than 100 nanomolar
in this assay: Entries: 12, 24, 48 and 59.

[Isozyme selectivity test in PI3K]
Chemicals and assay materials

A recombinant {runcated form (AN 1-108) of the human p110B subunit of PI3K with an N-
terminal Hisg-Tag was expressed in S. frugiperda 9insect cells. Recombinant human
P13Ky (full iength human PISK p110yfused with a Hisg-tag at the C-terminus expressed in
S. frugiperda 9 insect cells) was obtained from ALEXIS BIOCHEMICALS (#201-055-C010;
San Diego, CA).

o

Determination of ICs, values of cormpounds in kinase assays of PISKf and PI3Ky

Kinase assays using recombinant truncated p110B or the full length p110ywere
performed in a similar manner as described in the part of [Determination of 1Cs, values of
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compounds in kinase assay of PI3Ka] except that these isoforms were assayed using 7.5
ng and 25.0 ng of protein/well, respectively.

The following compounds displayed an average ICs; of less than 10 nanomolar in the
p110B assay: Entries: 1, 2, 3,4, 5, 6,7, 8, 9, 10, 11, 13, 16, 18, 18, 20, 22, 23, 27, 28, 29,
30, 31, 32, 33, 34, 35, 36, 37, 38, 309, 40, 42, 44, 45, 46, 51, 52, 54, 55, 58; 60, 63, 686,
68, 69, 71, 73, 74, 75, 76, 78, 83, 85, 87, 88, 89, 92, 84, 100, 101 and 103. The following
compounds displayed an average |Cs, of between 10 nanomolar and 100 nanomolar in
this assay: Entries: 14, 15, 17, 21, 25, 26, 41, 43, 47, 49, 50, 53, 56, 57, 61, 62, 93 and
88. The following compounds displayed an average |Csp of greater than 100 nanomolar
in this assay: Entries: 12, 24, 48 and 59.

[Determination of IC5, values of compounds in cell based assays of PizK activity]
Chemicals and assay materials

86-well collagen freated clear bottom/black sided Costar plates were purchased from
CORNING LIFE SCIENCES (Corning, NY; at.#3304). Gibco RPM! medium (Cat.# 11875),
Biosource anti-phospho-AKT (Ser 473) antibody {Cat.# 44-621G) and recombinant IGF-1
(Cat.# PHG0074) were purchased from INVITROGEN (Carlsbad, CA). The secondary
donkey anti-rabbit IgG horse radish peroxidase conjugate (Cat, # NA934V) and ECL
chemiluminesence reagent (Cat.# RPN2209) were purchased from AMERSHAM
(Buckinghamshire, UK). Cell cuiture tested bovine serum albumin solution {35% in DPBS;
Cat# A7979) and all other chemicals were purchased from SIGMA (St. Louis, MO). The
Wallac Victor2 1420 Multilabel HTS Counter was purchased from PERKINELMER
(Wellesley, MA)

IGF-1 induced AKT phosphoryiation assay

To test inhibition of IGF-1 induced AKT phosphorylation by compounds, A549 cells (5 x
10* cells/well) were seeded in 100 pL of 0.1% bovine serum albumin (BSA) in RPMI
medium in 98-well collagen treated clear botiom/black sided plates and incubated
overnight at 37 °C in a §% CO, incubator. 10x compound solution (in 0.1% BSA in RPMi)
was added to the plates and incubation at 37 °C was continued for 1 hour. All wells
(except no IGF-1 controls) were then treated with 25 ng/ml IGF-1 for 10 minutes at 37 °C
in a 5% CO; incubator. Following removal of the supernatants and washing with the wells
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i on
prolifer agupem ts Yvere removed and 50 uL of a solution comprising the primary anti-

phospho-AKT{Ser 473) antibody diluted 1:250 in TBS containing 0.1% BSA was added to
each well (except control/background wells). The plate was then incubated for 1% hour at
room temperature. Supernatants were removed, each well was washed 3 times with 200

10 pl TBS, and 100 L of a solution containing the secondary donkey anti-rabbit igG
antibody HRP-conjugate diluted 1:100 in TBS-T (TBS containing 0.1% triton). Plates were
then incubated for 1 hour at room temperature. After removing the secondary antibody,
each well was washed 6 times with cold TBS-T, 100 pL of ECL was added to each well,
and the plate was placed on an orbital shaker for 1 minute. The plates were then read on

15 aWallac Victor2 1420 Multilabe! HTS Counter using the luminometry window (maximum
light detection is measured at 428 nM). 1Cs values were determined from the inhibition
curve.

The following compounds displayed an average |Cs, of less than 100 nanomolar in the

20 A549 cell assay: Entries: 2, 3, 6,7, 8, 10, 11, 13, 16, 18, 19, 20, 21, 22, 23, 27, 28, 29,
31, 32, 33, 35, 37, 38, 39, 42, 46, 47, 52, 60, 63, 66, 68, 69, 70, 71, 74, 75, 76, 77, 83,
85, 90, 81, 94, 95, 99, 101 and 103. The following compounds displayed an average ICs,
of between 100 nanomolar and 1000 nanomolar in this assay: Entries: 1, 4, 5, 9, 30, 34,
36, 40, 41, 45, 51, 54, 55, 57, 58, 61, 62, 64, 67, 72, 73, 78, 80, 82, 84, 86, 87, 88, 89,

25 93,96, 97 and 100. The following compounds displayed an average ICs, of greater than
1000 nanomolar in this assay: Entries: 12, 14, 15, 24, 25, 26, 43, 44, 48, 50, 53, 56, 59,
65, 79, 81, 92 and 98.

30  Mouse
To evaluate the in vivo anti-tumor effect of PI3K inhibitors, efficacy studies were
conducted in the NCr athymic female mice (Taconic, NY). Human carcinoma cells of
various histological types were harvested from mid-log phase cultures using Trypsin-
EDTA {Gibco). Cells were pelleted, rinsed twice, and resuspended in sterile. HBSS

35 (Hank's Balanced Salt Sclution) fo final concentration of 2.5 x 106 cells/ml. Cells were
implanted subcutaneously (s.c.) in a 0.2ml volume (5 x 106 cells} into the right flank.
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Denonstration of the activity of.the conpounds of the present

I nvention may be acconplished through in vitro, ex vivo, and in vivo
assays that are well known in the art. For exanple, to denonstrate
the activity of the conpounds of the present invention, the follow ng
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coated w Hh g.pa 29 pUnel | of a solution containing 50 pg/nlPtdlns and
50 pg/ m §Serdi ssol ved in chf or of or m et hanol (3:7). The pl ates

wer e 18ubsequently air-dried by incubation for at least 2 hours in a
fume hoogygt The reaction was set up by mxi ng 25 invveII of assay
buffer 2x (100 mM MOPSQO' NaOH, 0.2 M NaCl 0, 8 MM MyCl2, 2 ng/niL
BSA (f at t eyaiugte the Exyiyo anthmprsfigelafglaK lml@mS..qﬁ’qan:esnunpswere

pr e- coat e8ndictddin WHSE%& aﬁﬂﬂmﬂﬂd%tﬂmﬁlaﬁdlﬂﬁdmﬁlaﬁ%ama dehg of
reactlonwa rtes %20 %dlfwell Ahap m x (final 10_5p.M
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added at impentgdisaibdutangadsly {ic.p ica Dsﬁnlyolwae (0006 cells) bitantheaighofte®unt T"
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20, 22. ravg@ouszfagm%rggratlgb of g&mpound rats were warmed under a heating lamp for 5
minutes, then placed in a restraining device, and injected infravenously via the tail vein
using a dosing volume ranging from 2 ml/kg to 5§ mL/kg with a sterile 25 gauge needile.
Oral dosing utilizes sterile disposable feeding needles (18 gauge/2 inch) from Popper and
30  Sons, New Hyde Park, NY. Tumor growth was measured with electronic calipers 2-3
times a week anc_i tumor weight (mg) calculated according to the following formula:
[length (mm) x width {mm)2)/2. Percent inhibition or tumor growth inhibition (TGI) is
calculated on days of measurement using the following formula: (100 - mean tumor value
of freated (T)/mean tumor of control value (C) x 100) = % T/C. Of note: the control used
35 in the calculations is either the “untreated control” or “vehicle”, whichever provides the

most conservative representation of the data.
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32, 33,
58, 60,

10

15

20

25

30

35

34, 35, 36, 37, 38, 39, 40,.42, 44, 45, 46, 51, 52, 54, 55,
63, 66, 68, 69, 71, 73, 74, 75, 76, 78, 83, 85, 87,

it is believed that one skilled in the art, using the preceeding information and information
available in the ari, can utilize the present invention fo its fullest extent. Those skilled in
the art will recognize that the invention may be practiced with variations on the disclosed
structures, materials, compositions and methods without departing from the spirit or
scope of the invention as it is set forth herein and such variations are regarded as within
the ambit of the invention. The compounds described in the examples are intended to be
representative of the invention, and it will be understood that the scope of the invention is
not limited by the scope of the examples. The topic headings set forth above are meant
as guidance where certain information can be found in the application, but are not
intended {o be the only source in the application where information on such topics can be
found. All publications and patents cited above are incorporated herein by reference.
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this assay: Entries: 14, 15, 17, 21, 25, 26, 41, 43, 47, 49, 50, 53,
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It is believed that one skilled in the art, using the preceeding

i nformation and information available in the art, can utilize the
present invention to its fullest extent. Those skilled in the art
will recognize that the invention may be practiced with variations on
the disclosed 5 structures, materials, conpositions and net hods
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14,  The compound of claim 13, wherein R? is pyridine, pyridazine, pyrimidine,
pyrazine, pyrole, oxazole, thiazole, furan or thiophene, opticnally substituted with 1, 2 or
3 R® groups.

15.  The compound of claim 14, wherein R? is pyridine, pyridazine, pyrimidine,
pyrazine, pyrole, oxazole or thiazole, optionally substituted with 1, 2 or 3 R® groups.

16.  The compound of claim 1 having the formula:
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20.  The compound of claim 19, wherein R? is pyridine, pyridazine, pyrimidine,

pyrazine, pyrole, oxazole, thiazole, furan or thiophene, optionally substituted with 1, 2 or
3 R® groups.

21, The compound of claim 20, wherein R? is pyridine, pyridazine, pyrimidine,
pyrazine, pyrole, oxazole or thiazole, optionally substituted with 1, 2 or 3 R® groups.

22.  The compound of claim 19 wherein R® is alky!.

23.  The compound of claim 1 having the formuia:
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Activation by (gyyogyfy ¥ “Jﬂéﬁ'f” T4 ef'l?é? -Gedio in

Chenor esi st andiydrdimiBazyi]1,2Cipinaza03-y)dddinadime32- 23440. 116.

Zhao, H.; Dupqntr. Y TEN i nhibits
(cel | proliferati onrqlétg?l gﬁ?[fh(ezs%ngﬂpjég%o )ﬁ%@o};@mﬁpé@wgﬁ g cel |

surface 1 G| F(‘h&‘i&"pﬁ'@!@%#%h21°Iﬂ“3‘a§¢|655-m)mctﬁalﬂme cel I's. Owcogene 2004,

23, 786-794. LD H&HE&‘F
G] oerup, O. Nj{éﬂ/ﬁéhﬂﬁmrp]hohﬁ 230 ﬁmethlbﬁg-a 35(1"‘%%& SO opl’n of PI3K
is essential FEP’”B?%ﬁeﬁymWﬁmfdéct or signaling and oncogenic

t ransf or mat i ON-(7#ethoxyMR{4-(2-AtelisbxySiBYHmblphSiin-AyMaRGy) b33,  16296- 300.
dihydroimidazo[1,2-clquinazolin-5-yl)nicotinamide;
N-{7-methoxy-8-[(4-methylmorpholin-2-yl)methoxy]-2,3-dihydroimidazo[1,2-
clquinazolin-5-yl}nicotinamide:

N-{7-methoxy-8 -(3-morphoi|n-4»-ylpropoxy) 2 3—d1hydr0|m|dazo[1 2-c]quinazolin-

5-yl)pyrimidine-4-carboxamide;
2-amino—N—[T-methoxy-8-(3-morpholin—4—ylpropoxy)-2,3-dihydrcimidazo[1 2-
c]quinazolin-5-ylpyrimidine-4-carboxamide;
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118. Zhou, B. P.; Liao, Y.; Xia, W; Spohn, B.; Lee, M-H; Hung,
M-C. Cytoplasmc 40 |ocalization of p21Clpl 1IWAF1 by Akt-i nduced
phosphoryl ati on i n HER- 2/ neuoverexpressing cells. Nat. Cell Biol.
2001, 3, 245-252. What is clained is: 1. A conpound having the
formula: or a physiologically acceptable salt, solvate, hydrate or
stereoi soi ner thereof, wherein: Rl is

SUDSL ] LUt 60 Wty Lo o B e ot G PP 2 R Rl PR et
R4 is .hydr oger%yrﬂﬁ(}ﬁ'reﬁygaU'r'mgea%a’?y‘ﬂgqﬁoxﬁgﬁéﬁd Rs may be the same or
o a1 Koxyal Kylosgr Fand By o Lk et bk FAV Bt T ogen
atomto which d{fﬁﬁeryﬁég%zogg),ﬁﬁc&a@%azr%@?%yﬁp@_m;&ﬂ%-ﬁbcglr%amiqer; ogen

cont ai ni ng hetr@MNb(BASH(2R, 6818, befinethyiaidryhotiodtylprob oyt meposj-2ane

addi tional he ni trogen or sulfur and
whi ch may be ISE’E’ @%&@ﬁ%@oﬂ’gﬁf‘ﬁﬁﬂoﬁbw%m%IP'c%'?agm ] groups, or R4
and R5 may be relgkanetarvigetN{&-{34 2R 68 6-dirvethylmorphbiire -y vepori@- bound
toforma5-6"[g§.;g}9_r ) Tl ., DG neker e Lg.rin
optional ly contai ni r?g‘g?ﬂgé%ﬁ%ragz{ﬁ??ic%@r?%g{ggg‘p\&g%géb fur gtoms and
whi ch may be &H¥insiBPxvS-Grnerphalin-doyiRipraxyi2,8rdihydraimidazald @ugiguinazolin-
each occurr engs)atmEGyrFRRRidhbAe S BoRamilief f erent and is

i ndependent |y _hal ogen. al kyl, al kenyl . al kynyl, cycl| oal kyl,

icycl oal kyl al kﬁ;ﬂ"!'"‘g'ﬁy[?:m%wéfyaﬁﬁmf’f 'wdmozvh%géﬂwmmiﬂakqm 2-
tl\ll?}?-el'; ?%;:I i(%7b]q%i?azdliﬁtsl?ylllwérﬁéthﬂrlﬂigi{lﬁﬂami@; kyl - OR7, , al) kg?- <Ry

-N(R7) (R7), o%am’mwe@ggﬁﬂ&?‘"\%@%@%’é’%g F@“E’Gﬁ@ﬂ 2t ut ed
with 1 or nor elqReazpliodpg]-4-methylpyrindidihe-Saarboxemnide; of Rs may be the
same or diffegent_ and s hNGe b |y L 4 Gyel oal al klyl, or
al kyl - ORT,; %%néggé%rﬁ%g‘gﬁﬁﬁ%ﬁggéﬁ@L%h‘ﬂ&%é’mﬁ%’é t he sane or
di f f erent anddinydrpimidarehtigwiduinazglin-Sylnicotinakide; al kenyl , al kynyl,
cycloal I cyl, Qéé?ﬂiﬁ@hﬁ?‘!n?étﬂé%i&-(&%ﬁ}dﬁﬂhrl@-@ﬁo logg)?(i,s-g?{yﬁ}o%ia&o 1

het eroaryl, heter occryltB ic_ring, heterocycl eteroa YF?AI kyl ;
each occur r en€i8uigpzalin-5-Wi-1 . JutgeeiedSrarioxamides, hydroxy, cyano, fornyl,

acetyl, hal OgRA7-nRAhdNg-8- whaliradz-ylﬁi%oxﬁ)'-iseiwﬁydro%i@ﬁbﬂ,Q-d}r?mﬁ&aﬁrky-'1
cycl oal kyl al kllill t'C%ﬁJ oal kenyl , aryl, arylal kyl, heteroaryl,
het erocyclic Y"hd&,'" s ocycl yl al kyl, or heteroaryl al kyl; n

i s an i nt eger 2{Rddinisiylamitiofathyi)amino}-M-{8gB(difnethylabhido)picpbxyiTemehowi- S 0

t hat when whe e . - with the ata to which
they are boun%aﬁﬁm@%ﬁﬁ%@@gl@% %lg‘{l}lg g@%ﬁ"@%ﬁ?ﬂﬁ%ﬂ%i ng, n + m
2. The conpouddmfo-BHEi{3-(dmethylaming)pRpoxyd-7emethexye?)dwlinydrairaidazoi ty2-

“he I ' : i ' i P 3 R6 . 3. Th
teroary 0p{ﬁgan&lld].mse%gg{sum%&gﬁ%xémm% or groups e

compound of claim 1 n R5" "are' i ndependent |y al k%/I. 4.

The conpound @F'Z@FH'FQTM(?'{%@R@W}-%'thmOrpﬁﬁlé?-fﬁﬂ@'ﬁm)@ ththoxd t h

t ,h;e nitr ogent Q.B‘Q!iﬁyﬁﬂ)ri]h‘rtﬂaﬁﬁﬁ Ezh@!ﬂuiﬂé_ﬁliﬁ-fswmﬁ¥ﬁrﬁidﬁ@fsfftbz?b';s_kaﬁlif@. nber ed

nitrogen containpin r containihg at | east_one

addi ti onal heieisgﬁgﬁ%ﬁégﬂggégﬁér%éﬁ%@%}%ﬂ?mﬁPlt"r‘b-y%ﬁ*fomxykmmﬁwomd

whi ch rrgy ]lc)e D,p{tcir@daiiMwaso[bS—é]ﬁwpﬂbgh\igtMn&omagﬂw;ﬁ RE groups. f5- I The

conpound of c reln r oxy .. _The, conpound of claim

1, wherein R4£’§?‘$Y§§X§Q§Y‘fwaﬁ%' g‘E‘FﬁE’?‘Y‘@ @'ITWIHT"'(’)‘&%“ gg??‘y&%iséh t hey

are bound t o dibydmimidaz6] 12 rijgeinedolin-3-yiipydmidinei-earboxgnidet er ocycl i c

ring optional X LN ] I-L1,0pe) X n sul fur atons

and-uny ch may MRS BIRY Brdle R R GG e -
5-yl]-2-[(3-methoxypropyl}amino]pyrimidine-5-carboxamide;
2-amino-N-{8-[3-(dimethylamino)propoxy]-7-methoxy-2,3-dihydroimidazo[1,2-
clquinazolin-5-yl}pyrimidine-5-carboxamide;
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7. The conpound of claim1l1l, wherein 123 is nethyl. 8. The conpound
of claiml1, wherein R2 is pyridine, pyridazine, pyrimdine, pyrazine,
pyrol e, oxazole, thiazole, furan or thiophene, optionally substituted
with 1, 2 or 3 R5 groups. 9. The conpound of claim2, wherein R2 is
pyridi ne, pyridazine, pyrimdine, pyrazine, pyrole, oxazole or

t hi azol e, optionally substituted with 1, 2 or 3 R6 groups. .. 10. The
conpound of cl g\l havi ng the formul a: 11. The conpound of claim
10, wher ei n RNIEBReR&E-merpholinad-vipeopoxyk 2, W@Vﬂf@lmlém‘kﬁ?ﬁhwwmmﬂ-e

oxazol e, thi azsiyﬂwz-mwmrprﬁrn-niwpgﬁﬁr@amnwlm s-véa.w&hvd&ut ed with 1.

2 or 3 R6 grou %tﬁ p_‘ I"Taim 11, wherein R2 is
pyridi ne, pyri g’i@l X VH‘?’"H!“HEN [yrelboxyes- (m@r@hfém—%xlampm&ﬁ-

thi azol e, opti dlhydrbiynr&mmz—b]qhiﬁdzdmtdlyljbynr%rdﬁfe Scdfbortnagps. 13. The
P orereth AR G B B8 sathon B morpopaA-Werore o) .
oxazol e, t hi az2Belihydroimidaza]1 k| quireerolin-5 M pyrinidihe-B-caritshinidét ed Wi th 1,
oyet dine. oyr iR RN Shada B W@W%ﬂ@&@e@dﬁoﬁ 2

t hi azol e, optlfdﬂlaha@he-@bdlmcomaaudwth 1, 2 or R6 groups. 16.The
T Phor e n Ra o meRENG hclfnd Aoy 2o 'HJJ@ B0 A ofinggor o
oxazol e, thi aZ%V%Q'WUPW"&MPNﬂmG#m?eﬁ@arbgmmldﬂaI ly substituted with 1,
/2 or d3 R6 gr ousz-melibxy-Bly Q-thg Dﬂylﬁlfogﬁm'ﬂ’@-&ﬂyc’r%ﬁé Qbiﬁé]ql.li?lazohn-
Pl avol'e, ot 1 GAERI mebiaipareriad sPYImitine £-exberidey: oups. 19, The
conmpound of C'M{meWY-Bf(G-rﬁdimdhﬁW}Ibr%poxy)-@%-dl diu?onﬁﬁHH%QH@c Lmﬁio%hm

19, wherein ne, pyrazine, -pyrol e,

oxazol e, thi azoylz2-91¥%rgla%n yl'ﬁ%i"?ﬂ Hél‘r?&%f%’s% al |y substituted with 1,
2 or 3 R6 gr oghbﬁ—meﬂtbxy—ﬂ(é—nmmmmm@lmbp@tmra-zﬂﬁ)ydlr&mﬁtraabrl %@qm&azohn-
Ph s e SRR PN BB e 1010 20 8
compound of cl|&l(3F)iDammeprralidiRg!-yiENeF fydthoxy-8-(3-morpholin-4-yipropoxy)-2,3-
dihydroimidazo[1,2-cJquinazolin-5-yljnicotinamide hydrochloride hydrate;
&-[(3R)-3-aminopyrrolidin-1-yl]-N-{7-methoxy-8-(3-morpholin-4-ylpropoxy)-2,3-
dihydroimidazof1,2-c]quinazolin-5-y{]nicotinamide hydrochloride;
6-[(4-flucrobenzyl)amino]-N-[7-methoxy-8-(3-morpholin-4-yipropoxy)-2,3-
dihydroimidazo[1,2-clquinazolin-5-yl]nicotinamide;
6—[(2-furylmethyl)amino]-N—[?-methoxy—B-(s-morpholin-4-ylpropoxy)-2,3-
dihydroimidazo[1,2-c]quinazolin-5-yllnicotinamide;
8-{(2~methoxyethyl)amino]-N-[?-methoxy-&-(3-morpholin-4-ylpropoxy)a2,3-
dihydroimidazo[1,2-c]quinazolin-5-yl]nicotinamide;
N-{7-methoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-clquinazolin-
5-yl}-8-(1H-pyrrol-1-yl)nicotinamide;
N-[7-methoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-c]quinazolin-
5-yl}-6-morpholin~4-ylnicotinamide;
N-{7-methoxy-8-[3-(methylamino)propoxy]-2, 3-dihydroimidazo|1,2-c]quinazolin-
S-yl}nicotinamide;
6-[(2,2—dimethylpropanoyl)amino]-N-[?—methoxy-a-(S-morpholin-4-ylpropoxy)—2,3-
dihydroimidazo[1,2-c]quinazolin-5-yl]nicotinamide;
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23. The conpound of claim 1l having the fornula: 24. The conpound of
claim 23, wherein R2 is pyridine, pyridazine, pyrimdine, pyrazine,
pyrol e, oxazole, thiazole, furan or thiophene, optionally substituted
with 1, 2 or 3 Re groups. 25. The conpound of claim 24, wherein R2 is
pyridi ne, pyridazine, pyrimdine, pyrazine, pyrole, oxazole or
thiazole, optionally substituted with 1, 2 or 3 Re groups. 26. The

conpound of cla[(ayo?@mﬁwaebdhyﬁ@mmb}swr mélrhoﬁ%-(aqﬁ&’eﬂamdéylaﬁbﬁeiﬁ'ﬂ to

f th din
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c] qui nazol i n- NY#- ]Ttejhdmi&lﬁnﬁofﬁh@lﬁhtbﬂm%ﬁb S-dlhydrmm[dazop .2-clquinazolin-

N (843- R2R, 6S h 2, 3-di hyd

ol m dazol 1, 2 & A THerRe B ueelamee > ’

(I;Fr E, 8- m( gaRg[leHBrrﬁtmﬂ(ﬂyhmh@hd #Inrogo?ryéﬁa-?nﬂwg&qnﬁazggg ilgmmaaz%nﬂl hy
i z i i az

car boxam de; %ﬁn&#gﬂ%@h{n@%&éﬁ'@mﬂdﬁ nor phol>/| n- 4-yl propoxy) - 2, 3- '

di hydr oi m dach {isabubyylamina-biH7m&hgdls-BrBetpholirzdlyRrdporgrhBx ani de;

2- am no- Ng- et &

di ﬁ;ndp o e §°"$‘]Jaé?@n2;§p9“"%’]‘#P%/‘J.'@Sﬁ'ﬁ’%ﬁ%‘%am de;

2-am no- N-f 7- W@ﬂ3ﬁﬁ1ﬂ1ﬂﬂwlﬂl]ﬁﬁrﬂzﬂyﬂﬂﬂpmy}ﬂ-% -dihydroimidazo{1,2-

di hydr oi m dazfquireBlst8lyA#kdimids Y 11 - 4- met hyl - 1, 3- t hi azol e- 5- car boxa
m de;

2- ani no- N- V- mé-HoRgthexy-8-Gemasplslined-vipropexvirg Sxgipydroipidtiznlicd-clnwinakzotio] 1, -
2% c] qui nazol lﬂﬂylﬁz-ﬂﬂrhetﬂylaﬁMéé?Héﬂyl]&rﬂhBW 51ﬁr§£§9ﬁ—%ﬂﬁamlde,

0 hycirof i G SHE B TP hoh DN brhpert P drinisbomidazol, 2 clquinazolin-
N-{842- (di et Iﬁyylmq[mthylbmbca?bml]ﬁmmW%ﬁnﬁh'ﬂﬁdr oi m dazo[ 1, 2-

N (BT o { by AR Bk et R R PR B Sheolmisemett pclevimmanliay of
m dazo[ 1, 2- 1q&rvilarhéthylBmjron1dbthiazaleiddesrboxamide; _
N- (8- (3- [ 2- ( hygvay YBRKI w\@mhwé&% BIR N il ddTBH LY Gindsoih By A7

oi m dazo[ 1, 2-c] qui naz oti‘na
N- 043- ( di met hyllRieetngMises poxy 1- 7- met hoxy- 23- di hydr oi ni dazo[ 1, 2-

c] qui nazol i n- peelipaipmsth _ . g
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N[ 7- met hoxy- 84\(.{:3-[aqmpmrhyxmﬁowtm9]ppmho2y 3 3dimptilsiRiidEze@ 206 &uindzolin-

ui nazol i n-5- y% E_b%t ﬂig' di n-1-yl et hyDni coti nam de;
6- (cycl openty él#f y- 8- ( 3- nor phol i n- 4-yl pr opoxy) -
2, 3-di hydroi nﬁdﬁwo{:mpﬁam]nwnanlazm]ammE}-N#[Y-matIm:ayf&a(ﬁ-rderpholm—4~ylpropoxy)
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6-[ (2, 2-di et hyl propanoyl ) am no] - NL7- met hoxy- 8- ( 3- nor phol i n- 4-yl propo
Xy) -2, 3- di hydroi m dazo[ 1, 2- c] qui nazol i n-5-yl | ni coti nam de;

6-[ (cycl opropyl car bony) am no] - 4- (7- net hoxy- 8- ( 3- nor phol i n-4-yl propn -
2, 3- di hydroi m dazo[ 1, 2- c] qui nazol i n-5-yani coti nam de

N- 17- met hoxy- 8- ( 3-rnor phol i n4-yl propoxy) - 2, 3-di hydr oi m dazo[ 1, 2-c] qu

nazol i n5-y1] -6- (2, 2, 24df | uonmet hoxy) ni cot i nam de;

N- V- net hoxy- 8- ( 3- hol i n- 4- r.opoxy) - 2, 3- di hydroi m dazo[ 1, 2-cj qui n

70l 16 y 1] - 6. RO AP B M-8 morpholin Ay prapoxy) 5.5
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lin5-y1] - 2. B9 hioknisiihk- it @i WS o1 .2-clquinazolin-

ﬁ[zg- Imr;t hgxll- 8-hg ﬁogeﬁgﬁ}g? ?ﬁ%f}?ﬁbehbﬁﬂog%gb%z’gﬁ rol m égla‘lbz[?c,"ﬂp% %i na

zolin-5- 'yl iilpyerRgrf-erboxamide;

MN-{842- (di met hyfeami Aanesthexyylr-metiBh D s X ddtri el oldhRZsInls-2- ¢l qui n

azol i n5-yl1}-2, ﬂ-.dl neh?g/l_- 1, 3-thi azol e- 5- car boxami de; o .

N- (8- 2- (di et Fafipg )%t hoxy] - 7- met hoxy- 2, 3- di hydr oi mi dazo[ 1, 2- ¢] qui

nazol i n5-y1} - @-ansihdN-[THmethbrasi(8Hemorpholin-4-yipropoxy)-2,3-dihydroirmidaza[1,2-

6- { ai sopropyl am r .am nol - N- V- met hoxy- 8- ( 3- nor phol i n-4-yl pro
poxy)- 2, 3-di % ?‘%%%ﬁ‘a%g@?%‘?t ?E‘f%ui nazol i n-5-ylj ni coti nam de;

N17- met hoxy- 8-N-B-methphe8-{Srmbrhigiindadprydex)-2,3diitydebimldaizold 2ef]duiRazoligui n
azol i n5-y11- 6 5R)ifshRibilianiids:y! Ni coti nam de;
6- (di net hyl am {cé- N467 nmet hoxy- 8- ( 3- nor phol | n4-yl propoxy) - 2, 3-
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i uor oo N | 7 TSR i HIRRAT- BB B RBRAR 2 cauiaratny
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azol i n5-yOni cehyjipphélfs-2-carboxamide;
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N V- met hoxy- 8- ( 3- m)r‘phol i n-4-yl propoxy) -2, 3-di hydroi mi dazo[ 1, 2-c] guin
azol i n5-y1] -2, 4-di met hyl- 1, 3-t hi azol e- 5- car boxam de;

2- met hoxy- Ng- met hoxy- 8- ( 3- nor phol i n- 4-yl propoxy) - 2, 3-di-hydr oi m dazo[ 1
, 2- c]guinazolin-5-yllpyrimdine-5-carboxam de; L -
N[ 7- met hoxy- 8- ( 3- nor phol i n- 4-yl propoxy) - 2, 3-di hydr oi m dazo[ 1, 2- c] qui
nazol i n5-y1] - 3-furam de; _ o _
N[ 7|- _me'é h0f<|y£ &{Bﬂwmmal-(anc#pbﬁIipg@ﬁmbxﬁﬁ&-dh&'df&ﬁﬁtﬂdibﬁl@z@iq&inazcﬂihgUl
nazol i n5-y 9p. = 3a.car baxam de; .

NL7- met hoxy- 8- @f%g%W§W?ﬁ[’3?'y?ﬁ%§&?{}3"-"%’?‘5’%i hydr oi ni dazo[ 1, 2- ¢] gui n
azol i n5-y1] - 2-Hmeﬁgbky-mi[z-méthme&-e@-moqmobm*ajmrmxy)-a3—dihydroimida_zo[_1,2-
12 o gui naz sl SR ARERES ket COxy) - 2 5l hvdrotm dazel
5- met hoxy- N47-Nrt-methpxg8(3-muasphiiot4-yiprdpykp2Badiydroihiczdi 18 diyainataiaz o
1,2- c]qui naij_',g&ﬁjrglln'dgi cot i nam de;

N-[ 7- met hoxy- 8-(3- nor phol i n- 4-yl propoxy) - 2, 3-di hydr oi m dazo[ 1, 2- c] qui
nazol i n5-y1J- S-Hempiiony-848-masphali-4-yipropoxy)-2,3-dihydroimidazo[1,2-c]quinazolin-

6- (acetyl am n@yiidpHERk b Staimtadior phol i n- 4-yl propoxy) - 2, 3-

di hydr oi m dazg\; 1 Z%I gui nazol'i n-5-yl | ni coti nami de;

N- F7- met hoxy - S-{3mathpRrei(S-maIrhalinroferepsxy)-28-dinydreimisiarpll 2-eainazaiip-g ui
nazol i n5-yl j niscgl2-AiaAyile 3-thizdlelbobaptdsal | y acceptable salt,

sol vate, hydrate @r s:hij}eoiﬂ?omsr t her %OI' ._42!8. Corrpzoun_ds according to
rany one of th PrEPRE -%e qﬁfpéﬁ%,morp olin-4-y! proppxy)— ,3-.d|h.ydr0|m1dazo[1, -
‘N[ 7- net hoxy - 8jdubrazolirebiglinicotihamida; opoxy) - 2, 3- di hydr oi mi dazo[ 1, 2- c] gui
nazol i n5-yl i nicQtd4 nam,ds; a2 . . -

N[ 7- et hoxy- g}?@éﬁ‘%*%ﬂﬁ et GBS YRraRe ) Sy drepaeR 2] gui
nazol i n5-y1] - GlqusargiineG-yiicatinamitie; _ o
f’imé’f hgiXé;J N [ :frehé gsgyl-ﬁél-@‘gf@fnogﬁgyyaéa%b@,%%%&hm?d»éaﬂ:é%j&&iﬁézfau‘?.az°
N- 17- met hoxy - @-{I-meHlsotinamids] pr opoxy) - 2, 3- di hydr oi mi dazo|

1, 2- ] gui nazoli(BBetyldning) K- Hirfihols13-RoptHomr el irdscapexan de;

N4812- (di net hyl(aait%lo, Iat Pxig - 7- et h%Xﬁ-_ZéHS- di, r@dnr?p(ﬁ%gzo[ 1, 2-c] gui na
zol i n5-yl }ni c girvargim @20 2-clquinazolin-5-yllnicofinamide;

N-{ 8- I[ 3- E(3 di lrrisNQNLTQhW&{EmmhbHﬂ4WrBW)~2,B?d1IﬁHFﬁirﬁfd@izcﬁ[ﬁ %ag@lidazetie] qu
i nazol i n5-yl } i, iham.de;

6-{[ (i sopropyga@ﬁ'ﬁ%[}?ﬂ'g%nyl | am no) - N47- net hoxy- 8- ( 3- nor phol i n4-yl pro
poxy) - 213-di bydrpiysicgicellylacZepialiel saltzsiivate, hyghiatensrestéresiacidethereot.

N- (842- (di net hyl am no) et hoxy1- 7- met hoxy- 2, 3- di hydr oi nmi dazo[ 1, 2-c] qui n
azol i n5- él} -2,4-dinmethyl-1, 3-thi azol e- 5- car boxamn de:

N( 7- met hé&y - SomponpdpResordngioanyoneef thepclgmailhgimemelydazol 1, 2- ¢] qui na

zol i n-5- ylj nNaeig /3. ined- -2 3 di imi _claui -

rel-6-am no-N- %%%%? [ Z_RE 6“3}33?5%"- ?jiylr;r)rg?pr?ﬁ )rr%?ghhg?riohn}' afﬂ[] ’Sr‘%qp”é'}?f? l_in7_ me

t hoxy2, 3- di hy@ngn tﬂ‘é’g:ﬂ% 2- ¢] qui nazol i n-5-yl ) ni coti nam de;:

rel- 2- ami no- NNEB-nd H B mdrphokh B liHyBrofnivhddi 2R PN th

oxy2, 3-di hydr itﬁlﬁdazt% '1 g—.}%ﬁﬁ?_n;ﬁ?}pﬂ%l) pyHryi m dli ned-?{- car b%afgme;

2-am no- N- { 7- REtiPaREhgnicat H‘Frol i n- 4-yl propoxy) - 2, 3-di hydr oi ni dazo[ 1

N—2{ SE]ZQ?LnaZOE%T@W) Z'-Eeﬂiomsll nzE(Scﬂagbbmmgd-%lprgpﬂxyé-z,}dihyédroirriiciazgn,2]- _
- (di et ﬁg}cﬁﬂ%{?l ociéﬁ arhigQBt hoxy- 2, 3-di hydroi m dazo[ 1, 2-c] quin

azol i n5-yl } pyr"m di ne-5% 4 o§<a9n de;

N][ 7- et hory- 8N([B-|n!lﬁimcp{yeﬁ-(qqndmy\bﬁn-¢-gtpxgpox2_ )-Badiﬂymirﬂiﬂa@al?azquuirﬁzolin-

c] qui nazol i n- BxMloi QY: Il ner b= car, 1.0r @ physiol ogically

accept abl e sa?ty,}j 2'58%!@&5?33{#5%%%@2 %@@%ﬂgﬁ'somr thereof. 29. A

phar maceut i caN-{8dafrimethyleminethexdi/ngehonsiBalihydramidezel Reclquinadotin-m 1

or a physi ol O%ﬁu"}“aﬁﬁ ptabl e salt, solvate, hydrate or
stereoi soner thereof and a pharmaceutically acceptable diluent or

carrier. 30. N¥fd3-{dimethueaingeaprosdiposihexba 3einydicimitezd 1. drdautazolime

5-yl}nicotinamide;
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doxi rubi ci n, tanoxifen, etoposide, trastumazab, gefitinib, intron A
rapamycin, 17-M5 U0126, insulin, an insulin derivative, a PPAR

| i gand, a sul fonylurea drug, an aglucosi dase inhibitor, a biguanide,
a PIP-1B inhibitor, a DPP-1V inhibitor, a 11-betaHSD i nhi bitor,
G.P-1, a GP-1 derivative, G P, a QP derivative, PACAP, a PACAP
derivative, secretin, secretin derivative, aldesleukin, alendronic

1 retam ne. SEsHToERiASBonBari R e et st durere

anastrozol e, &h3uilydrobmidazsfh2-ciquinzablinas-ykrictinamider i oxi de, aromasin,

acerath, bet aniresoriehyBRneR Rk o BRI E Goo RReetA

sul fate, broxf¥H2Alimethyk1,8tuintdle-Stvathokdraiie; cal ci t oni n, canpat h,
capeci t abi ne, g, g
cer ubi di ne, c[fl o@gﬁiog%?lqz ngt?éﬁcﬁatl I&ﬁ&ﬁ’zg h@? J"%‘*%ﬁ%“ﬂ“’"“""{’ 5-

_)cl odroni c a'dianOtlft?FWQ)phospham de, cytarabi ne, dacarbazine,
dact
actinonycin, r@%lﬁﬂ?ﬁém?—(a @'@Rﬂdre%ste (?Qﬁﬁ‘qéﬁ'n nﬂl&ﬁexp@g‘o)?a%g-ﬁ%{h%fn

deni | euki n dlftltox epo- ne eslore

di et hyl sti | beﬁ?’S‘PVdFBW'd‘E@éhz‘CM@F@m‘Y' Wﬂﬁm@ﬁ di ne, doxor ubi ci n,
dr onabi nol , D\WiiB&h&Eo- Ms-{m{lm 68 qteaiimemyth%ﬁsr@lm-a%aﬁa oﬁﬁlf-MQ!thﬁ

B AL AP A A B £ St O o

1$9i d, et ngph@samlﬁb%ETSmdmpxsf-aq_s-amﬂ:_ rmln?-fetqﬂmm)l- Gl-cfﬂ:iﬂgélllnmgzcﬂ 2-

i nasteride [ uconazol e udar abi ne,

5-fl uorodeoxyu | %éﬁd g}{&%{%ﬂﬁ%‘h%%é?%ﬁ?ﬁ'{w&ouram | (5-FU),

fl uoxynmestero rﬁé{&EfZi-(dmm’tﬁimInblﬂthm}bmlhckyfﬁﬁeahudn@mrdazb[a (R4glyiinazolin-

ful vestrant, {dhe-S1E4/ hf(éhtﬁhé"e gentuzumab, gl eevec, gliadel,
goserelin, granl etron HCl, histrélin, hycantin, hydrocortone

eyrthro hydr ox PGy ethasnB-tEmahaliadwinreroxy)-BBidihvdmimisagoiLet an,

i darubicin, i fcmirggblﬁ%_ymggnﬁm,ﬁé gq;aﬁjoggm,dea nt er f eron-al pha 2,
interferon alfa-2A, &gﬁ&erongg{ |nt rferon alie- n nl
interferon al A an%hysp BRCHFP "a‘-"a't ?ﬂ' V‘E'fﬁteg%l'rﬁﬁ'ePﬁOme" thereof.
Interleukin-2, intron A iressa, iri notecan kytrl I, lentinan

sul phate, Ietr rin rolide r0|d

evam soi% 1 ATRnfison 844 2bblnon GBI Sompplifn Srer g hgin ore
| oustin e)hyssroim‘;lqamame?ptafde Sﬂldllsolwmc hydsatetch aterevisones drodvedf anti @,

medr oXy prd&sdcal gg&tp acet at e, nel phal an, nenest,
6- mer captdg'purl ne, E)Esna %ﬂ%ﬁﬁ%&a@iamtw X, mltefosine,

m nocycline, mtonycin C, nitotane, mtoxantrone, Mdrenal, Mocet,
nedapl at i3p, NgHe gﬁérﬂmacéﬁtw&l?&ﬂnpd&ﬂléﬁ%ﬂa&m ﬁ%h@r@ﬂ‘tﬁ@corﬂﬁél}f@%pes ntin
( NSC- 631570 001 eﬁ}reotl , .ondansetron HCl, orapred, oxa Ip atin,
paclitaxdé erBB%H B]Fy gase Pegasys, pentostatin, picibanil,

pi |l ocarpine HCl, pirar ub| cin, plicanycin, porfl rrer sodi um

o e T o e Rl e 1R 308 ARG e RE L oA

r of er on- Aurthepaciiveicdmposd. agen, sandostatin, sargranostim serrustl ne,
si zof Il ran, sobuzoxane, sol u-nedrol, sparfosi c acid, stemcell

t herapy, st re tozocin, strontium89 chloride, synt hr0| d, tanoxifen,
t ansul 0si38; t AB@RkArMareuticakeamResition of claimas, aherein edithet iantive

t enozol orébﬁkseuﬁoqe LAGRI ﬂgper SrSierBiv, afe [rmémongagégg{ag% gL red,

t hi oguani_ne,- t hi ot epa, rotropin t'opot ecan,
t or eni fer'me“’c‘Qf§9'-flﬁtHB’rrﬂlb'f5ﬁ9r %&tt‘%ﬁmc QWéﬂéﬁph@ﬂStEH@ﬁ'thﬂlahdlexaI l,

tri met hylaRelgdipiaemid, ahilbesebeantivird Bh&4te! i n acetate, triptorelin
panoat e, UFT, undine, valrubicin, vesnarinone, vinblastine,

vincristine, vindesine, V|norelb|ne, virulizin, zinecard, zinostatin
stimal amsg, zUhe pharmABauti¥alconasseitioh beagim w,twh@mimme taithdr ik

compound is gemcitabine, paclitaxel, cisplatin, carboplatin, sodium butyrate, 5-FU,
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38. The

net hod of claim37, wherein the cardi ovascul ar di sorder is

t hrombosi s, pul nonary hypertensi on, cardi ac hypert ophy,
at herosclerosis or heart failure. 39. The nethod of claim 37,

wher ei n

the inflamatory disorder is COPD. 40. The nethod of claim

37, wherein the angi ogenic disorder diabetic retinopathy, ischemc

retinal -

vein occlusion, retinopathy of prematurity, macular

degener aaoﬁmubrdm@amafuh aéto;ﬁisﬁiécﬁﬁﬁunﬂﬁéﬂ igaftint, |rﬁr%hrﬁp|r%%m 17-AAG,

d t
oot ohoc s Al el B PP Gend S e g e a1

met hod oglubdsmésmmmdrwmgmmdie,fﬁp‘a’m Bénhibiten radBPPJIW' inRibiBf e 1 -beta-

thera.peu Pdp rf]%?é@%h?%é@ﬁ%ﬂ%%%%oﬁ@ %gﬁgnﬁ ageof 3 AR m 1.

conpri SI

42. The

deriviative, secretimisecrelin deﬁmtise,rawdrmmmpatemrohmfaeitlaal'raf@rodé,s or der

of the brea

A

5 Canehion DeaR AP A BB 2R S ©"

di gest i vamtutdgin, amsaciing, pnastazole, ayamet| aranesp, sigiabjn, Iamdncamkudeeck

t hyroi d,

The net ho

@magfmprﬁaaﬁgfne%ﬂméﬁnﬁémeé B&GOBF&a bﬁgan%eteg%% {4 or

wher e cancer I's a

| eukeni aacetate, betamethasone sodium phosphate, bexarotene, bleomycm sulfate, broxuridine

"'\\
AN

®

, bortezomib, busulfan, calcitonin, campath, capecitabine, carboplatin, casodex,
cefesone, celmoleukin, cerubidine, chlorambucil, cisplatin, cladribine, cladribine,
clodronic acid, cyclophosphamide, cytarabine, dacarbazine, dactinomycin, DaunoXome,
decadron, decadron phosphate, delestrogen, denileukin diftitox, depo-miedrol,
deslorelin, dexrazoxane, diethylstilbestrol, diflucan, docetaxel, doxifluridine, doxorubicin,
dronabinol, DW-166HC, eligard, elitek, ellence, emend, epirubicin, epoetin alfa, epogen,
eptaplatin, ergamisol, estrace, estradiol, estramustine phosphate sodium, ethinyl
estradiol, ethyol, etidronic acid, etopophoes, etoposide, fadrozole, farston, filgrastim,
finasteride, fligrastim, floxuridine, fluconazole, fludarabine, 5-flucrodeoxyuridine
monophosphate, S-fluorouracil (5-FU}, fluoxymesterone, flutamide, formestane,
fosteabine, fotemustine, fulvestrant, gammagard, gemcitabine, gemtuzumab, gleevec,
gliadel, goserelin, granisetron HCI, histrelin, hycamtin, hydrocortone, eyrthro-
hydroxynonyladenine, hydroxyurea, ibritumornab tiuxetan, idarubicin, ifosfamide,
interferon alpha, interferon-alpha 2, interferon alfa-2A, interferon alfa-2B, interferon affa-
n1, interferon alfa-n3, interferon beta, interferon gamma-1a, interleukin-2, intron A,
iressa, irinotecan, kytril, lentinan sulphate, letrozole, leucovorin, leuprolide, leuprolide
acetate, levamisole, levofolinic acid calcium salt, levothroid, levoxyl, lomustine,
lonidamine, marinol, mechlorethamine, mecobalamin, medroxyprogesterone acetate,
megestrol acetate, melphalan, menest, 6-mercaptopurine, Mesna, methotrexate, metvix,
miltefosine, minocycline, mitomycin C, mifotane, mitoxantrone, Modrenal, Myocet,
nedaplatin, neulasta, heumega, neupogen, nilutamide, nolvadex, NSC-631570, OCT-
43, octreotide, ondansetron HCH, orapred, oxaliplatin, paclitaxel, pediapred,
pegaspargase, Pegasys, pentostatin, picibanil, pilocarpine HCl, pirarubigcin, plicamycin,
porfimer sodium, prednimustine, prednisolone, prednisone, premarin, procarbazine,
procrit, raltitrexed, rebif, rhenium-186 etidl_'onate, rituximab, roferon-A, romurtide,
salagen, sandostatin, sargramostim, semustine, sizofiran, sobuzoxane, solu-medrol,
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sparfosic acid, stem-cell therapy, streptozocin, strontium-89 chioride, synthroid,
tamoxifen, tamsulosin, tasonermin, tastolactone, taxotere, teceleukin, temozolomide,
teniposide, testosterone propionate, testred, thioguanine, thiotepa, thyrotropin, tiludronic
acid, topotecan, toremifene, tositumomab, trastuzumab, trecsulfan, tretinoin, trexall,
trimethylmelamine, trimetrexate, triptorelin acetate, triptorelin pamoate, UFT, uridine,
valrubicin, vesnarinone, vinblastine, vincristine, vindesine, vinorelbine, virulizin,
zinecard, zinostatin stimalamer, zofran, ABI-007, acolbifene, actimmune, affinitak,
aminopterin, arzoxifene, asoprisnil, atamestane, atrasentan, BAY 43-9006 (sorafenib),
avastin, CCI-779, CDC-501, celebrex, cetuximab, crisnatol, cyproterone acetate,
decitabine, DN-101, doxorubicin-MTC, dSLIM, dutasteride, edotecarin, eflornithine,
exatecan, fenretinide, histamine dihydrochloride, histrelin hydrogel implant, holmium-
166 DOTMP, ibandronic acid, interferon gamma, intron-PEG, ixabepilone, keyhole
limpet hemocyanin, L-651582, lanreotide, lasofoxifene, iibra, lonafarnib, miproxifene,
minodronate, MS-209, liposomal MTP-PE, MX-6, nafarelin, nemorubicin, neovastat,
nolatrexed, oblimersen, onco-TCS, osidem, paclitaxel polyglutamate, pamidronate
disodium, PN-401, QS-21, quazepam, R-1549, raloxifene, ranpirnase, 13-cis -retinoic
acid, satraplatin, seocalcitol, T-138067, tarceva, taxoprexin, thymosin alpha 1,
tiazofurine, tipifarnib, tirapazamine, TLK-2886, toremifene, TransMID-107R, valspodar,
vapreotide, vatalanib, verteporfin, vinflunine, Z-100, zcledronic acid or combinations
thereof

34. A packaged pharmaceutical composition comprising a container, the
pharmaceutical composition of claim 29 and instructions for using the pharmaceutical
composition to treat a disease or condition in a mammal.

35. A method of inhibiting phosphotidylinositol-3-kinase in cells comprising
contacting a cell with one or more compounds of ¢laim 1.

36. A method of treating a disorder mediated by phosphotidylinositol-3-kinase
inhibition in a mammal comprising administering to a mammai in need thereof, a

therapeutically effective amount of one or more compounds of claim 1.

37.  The method of claim 36, wherein the disorder mediated by phosphotidylinosito-3-
kinase is an angiogenic disorder, an inflammatory disorder, an autoimmune disorder, a
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cardiovascular disorder, a neurodegenerative disorder, a metabolic disorder, a
nociceptive disorder, an ophthalmic disorder, a pulmonary disorder, or a renal disorder.

38.  The method of claim 37, wherein the cardiovascular disorder is thrombosis,
pulmonary hypertension, cardiac hypertophy, atherosclerosis or heart failure.

39.  The method of claim 37, wherein the inflammatory disorder is COPD.

40.  The method of claim 37, wherein the angiogenic disorder diabetic retinopathy,
ischemic refinal-vein occlusion, retinopathy of prematurity, macuiar degeneration,
neovascular glaucoma, psoriasis, retrolental fibroplasias, angiofibroma, inflammation,
rheumatoid arthritis, restenosis, in-stent restenosis, or vascular graft restenosis.

41. A method of treating a hyperproliferative disorder in a mammal comprising
administering to a mammal in need thereof, a therapeutically effective amount of one or
mare compounds of claim 1.

42, The method of claim 41, wherein the hyperproliferative disorder is cancer.

43. The method of claim 42, wherein the cancer is a cancer of the breast, respiratory
tract, brain, reproductive organs, digestive tract, urinary tract, eye, liver, skin, head and

neck, thyroid, parathyroid or a distant metastasis of a solid fumor.,

44, The method of claim 42 wherein the cancer is a lymphoma, sarcoma, or

leukemia.
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