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WD 2005/ 051391 PCT/ US2004/ 039020 QUI NAZOLI NONE COVPOUNDS W TH REDUCED

Bl CACCUMULATION Field of the Invention [0001] This invention relates to
mel anocortin-4 receptor (MC4-R) agonists and net hods of their preparation.
More specifically, the invention relates to quinazolinone conpounds that
exhi bit r &UEEHOPIYaccunul ati on properties when adm nPSTEPEEHPYOY subj ect .
Background of the Invention [0002] Mel anocortins are peptide products
resulting frompost- translational processing of pro-opionelanocortin and
are known to have a broad array of physiological activities. The natural

mel anocortins_include the different t | an vl at i ng hornone
(o o b MErQUINAEOT NG GomPOBRDs BIER kEpBRE BidagoUmitadioNter od 0o
be the main endogenous nel anocortins. [0003] The nel anocortins nedi ate
their effects through nel anocortk g&ﬁp ors gl\/C-Rs) a subfam |y of

ielg,p fion tive different

G protein coupl ed recept ors The nvea recept or
subtypes (MCI-R to MC5-R). M -R nedi at es ntation o hai r and
skin. M2-R ROt es t'ﬁ'élsé"l“feé'@‘é’g rejatesde H’%@ﬁocg)m&rﬁﬁﬁgﬂ’é@é“'i t he adrenal

gland. M=3-RaghfiskdhdinBiifadlicf #T fieBhtation CXRIES égiﬂbéll%tﬂ?eumé\ﬁﬂbn MZS-R i's

consi dered t ave a role 1n the exocrine syste 0004] The
mel anocor t i nrelaiesde puinazpli@neRjompotnds dhatrex tmtarndmdab@necum@le r. M4-R
may participate i ul at,i ng the, fl O%bg%ct vi sual and sensory information,

coordi nate a¥ eso‘f’gg%ﬁg Berd t5’0"’}1 and/ or participate in the

nodul ati on of autonomc outflowto the heart. K G Muntjoy et al.,

Sci ence, 257:1248-125 (1992). Significantly, inactivation of this receptor
by gene targeting has resul t eBackgrouned ofitite iwestiop a maturity onset
obesity syndrone associ ated with hyperphagi a, hyperinsulinema, and

hyper gl ycem §0002] HuszNefarmicodins aré:abptideBﬂ(od):cts]ré&ulﬂng (rmegm)st- MZ4-R has 1 |
-- 1 W 2003/ 051%91 PCTI U82004( 039020 al so E%g cat h I n ot her

di sease st at #@NPAHPRR|iATECRISING 91 péOc?P?HP"d%'F%W Q?%P S %Hs%rders

neuronal i nj BrdRparphy QfﬁWéﬂﬂbgca!'d%ﬁhﬁQ@BTh@ﬁatufr@l\/rﬁélano&ﬂﬁﬁs irickledthg or der s,
and sexual behavi or d| sorders. E. Hadley and C.  Haskel |l -Luevar;o The

pr oopi onel andaﬂaremtrtymssobmplamnyteNtfmwatmgamnngae (¢-M8lg5B-MIH gelSH
and ACTH. Of these, a~-MSH and ACTH are considered to be the main

endogenous melanocortins.

[0003] The melanocortins mediate their effects through melanocortin
receptors (MC-Rs), a subfamily of G-protein coupled receptors. There are at
least five different receptor subtypes (MC1-R to MC5-R). MC1-R mediates
pigmentation of the hair and skin. MC2-R mediates the éffects of ACTH on
steroidogenesis in the adrenal gland. MC3-R and MC4-R are predominantly
.- expressed in the brain. MC5-R is considered to have a role in the exocrine

i gland system.

[0004] The melanocertin-4 receptor (MC4-R) is a seven-
transmembraﬁe receptor. MC4-R may participate in modulating the flow of
visual and sensory information, coordinate aspects of somatomotor controi,
and/or participate in the modulation of autonomic outflow to the heart. K. G.
Mountjoy et al., Science, 2567:1248-125 (1992). Significantly, inactivation of
this receptor by gene targeting has resulted in mice that develop a maturity
onset obesity syndrome associated with hyperphagia, hyperinsulinemia, and
hyperglycemia. D. Husznar et al., Cell, 88(7): 131-41 (1997). MC4-R has
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[ 0005] Furthernore, observations in connection with endogenous MZ4- R
antagoni sts indicate that MC4-R is inplicated i n endogenous energy

regul ation. For exanple, an agouti protein is normally expressed in the skin
and is an antagoni st of the cutaneous MC receptor involved in pignentation,
MC1-R M WP? @% O%hh at al., Science, 278:135-138 (199ACT/YH(pago2o
overexpression of agouti protein in mce |leads to a yellow coat col or due to
ant agoni sm of MC1-R and increased food intake and body wei ght due to
antagonismof MC4-R L. L. Kiefer et at, Biochem stry, 36: 2084-2090 (1997);
D. SO Lu at a

. . sy 371: 7 t | at ed t AGRP
an agout i pr@ls(?il??%d Sﬂﬁg in Qﬁleégﬁ?ﬁ %§%€%§1‘"Q%Hglgl W@g'%@% er"'% e:\/ln I(:ong )et
at, Bi ochem cBiduaseulaRéBorde?d oAl ThjRSs &%s&r@lgg){nfﬁrﬁ%ﬂut Bfﬁﬁtfé\?ér' on of

AGRP in mce increases food i ntake and ‘causes obe oes not alter
pi gment at i on cognitivedisprders,and sweb@ehavmr@!@ordqrsg M.ze,adadienaodggs)

Toget her, th | eper gy

r egul atlon mékgﬁere\gh é i ﬁqu?},-. 6‘16‘;”0?} ?(dgggesgf’or a
rational dr u@85de4099). for the treatnment of obesity. [0006] In connection
with MA-R and its uncovered role in the etiology of obesity and food

i nt ake, the ' art n | udes r ort of . conpounds a conposi fions that
act as agoni E‘&ocy(ir ant @%}ﬁrg}%‘e pns;%c P'ég‘" Qudege M@
6,060, 589 demmagéme@,'meﬂbltﬁgﬁmtﬁaﬂ |@|hﬁ>i|6§ﬂéat?h %naé eﬁmm&rﬁéégwg si gnal i ng

activity of nelanOcortin receptors. uU. 054, 556 and
5, 731, 408 desegulaion: drarigxampig, aefgaﬂﬂtéitmo@msmmgﬁy]esmssed)m tieskiR r ecept or s

i 2ol oses. NORTR R ARgopih BF ATk da M recadod Ve n ebeRfaible " on
net hods of uMGl’gRsu\thCO)Mpmmmdﬂ dloSbmﬂae W?S%—&&&Q‘tggéﬂ)edioﬂ;e\()@r 2005/ 051391

PCT[ US2004/ 039020 _ di sorcgers npounds descri bed i ncl ude
am di no- and OYeEXPEESSION f APy Hf mdPé"HE% '%Ha tp arvellew coateolor deetq vari ous

other cl assegnpigoRRfPernes-Rane ub@fsaséa @Rlasade AR HRRY Witk dtRgagoni St
activity. For exarrpl e, WO 01/70708 and WO 00/ 74679 R agoni sts

that are pi pantagionisncohld6drds LahdKiedrsral iy Bioesemisifryl QGVID&JRGEIBGBQEhd WO

99/ 64002 di s - R ' . PiAL.O | ne de ves. O her
known el ano@o%ﬁf%@ée&?@ﬁé%@oﬁd}?@z ﬁ??ﬂirdéggﬁ%%j pe(?r‘er% A&%ﬁ% unds

cont ai ni ng aannoadipfotemshainsiogue, Ratadoided ME4IR Yt AGHTAC 1LRS TANE Fon

di sclosed in WO 01/55106.  Sim lar agonists _are disclosed in WO 01/%55107
whi ch conpri §éahrBRrefare. Biephys. Res. Commun, 237:629-631 (1997). Administration

of AGRP in mice increases food intake and causes obesity but does not alter
pigmentation. M. Rossi ef al., Endocrinology, 139:4428-4431 (1998).
Together, this research indicates that MC4-R participates in energy
regulation, and therefore, identifies this receptor as a target for a rational drug
design for the treatment of obesity.

[0006] In connection with MC4-R and its uncovered role in the etiology
of obesity and food intake, the prior art inciudes reports of compounds and
compositions that act as agonists or antagonists of MC4-R. As examples,
U.S. Patent No. 6,060,589 describes polypeptides that are capable of
modulating signaling activity of melanocortin receptors. Also, U.S. Patent
Nos. 6,054,556 and 5,731,408 describe families of agonists and antagonists
for MC4-R receptors that are lactam heptapeptides having a cyclic structure.
WO 01/10842 discloses MC4-R binding compounds having a multitude of
structures and methods of using such compounds to treat MC4-R associated
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conpounds containing tertiary amde or tertiary amne groups. Finally, WO
01/ 055109 di scl oses nel anocortin receptor agonists conprising aromatic

am nes which are generally bisam des separated by a nitrogen-containing

al kyl linker. %0008] Guani di ne- cont ai ni ng conpounds having a variety of

bi ol ogi ca™O ¥He¥#Mi es are al so known in the prior art?cﬁg?m@%%ﬂ‘ﬁf’e, U.S.
patent No. 4,732,916 issued to Satoh et al. discl oses guani di ne conpounds
useful as antiulcer agents; U S. Patent No. 4,874,864, U S. Patent No.
4,949,891, and U.S. Patent No. 4,948,901 issued to Schnur et al. and EP

0343 894 di scl ose uani di no conpounds. usefu] as protease inhibitors and as
anti - pl asmi ndigaersneme 9f BreFam desgribed jneludp araiginongnd guasidingn s  ssued

to Okuyana eéofﬁghﬂn é’%g'leg%ﬁa h%té}gglryngg_no conmpound useful as an antiviral
|

agent. Guani df ne- ntalrning conpounds are al so disclosed in other
references. For exanple, U.S. Patent No. 6,030,985 issued to Gentile et al.
di scl oses guiidd@lne cYamousetbeucasses af gompowads hgvehdepdiselased @§ conditi ons

in which inhpbi.ti Ni LrJCL0X] S ' |Gl such as
stroke, schi 6Y5ﬂ9 Mﬁ% ) '%&%ﬁ“g‘waﬂ'ﬁ‘”p%@h{b?%@ Q,’Sl?@ﬁ@?%b&\fﬂ(‘)%z 381 issued
_toh_CEen_ et abo/7d699 ldieRseddCuR ggougwsrthaﬁa‘re pﬁmﬂdﬂnmv\o Zg%rg?gmdﬁmgl dn selectively
i nhi biting or antagonizjng, a" | nt I.NS. . .

PCT/ US2004/ 0detatives oyt ‘%@Pﬂ&éﬁ?’%ﬂﬂgg{’b@ﬁ%gf’ﬁz Hecipes @gé?iﬁg%ﬂ'%t urated 1-
azacar bocycl j =V|i , Mad o] el ki &_ﬁﬁ& as having
anti-secret OFF&TéF\%g%@%{’o@?@Hg@n&gﬁ?\éﬁ?il Pf%g%ggwﬁqgeﬁggggﬁﬁqﬁo 4,211, 867

i ssued t o Rasgomsistsrincl8de aravatmamine compaunds coataining apioe ecidiresidues, he

treatment of cardjovascul ar dis. ) \ RA E | vat l.ves are

i sel osed byPaREdIIIRoRsn 18ERES st dbere MU ARAB N LT “he user u
in therapy ta%ﬁ@@tarémﬁéa@wihwo 0490351037 vehiein coinpriSe argmatitearimgpounds  are
di sclosed in 02/ 18327. The guani di_nobenzam des are disclosed as useful

for treatingcomporngs aprfainiiktertiary prtida extertjany an)inergeoupsntinadlly sV vari ous

qui nazol i non ' 96‘93% | | ' No.

10/ 444, 495, g&ﬁq@@ﬁggﬁ%ﬁd%ﬁﬁéﬁ ,I 5%’%2{65? goﬁéﬁ%@%ﬂ%ﬁ%%ﬁ&gﬁ é)Elp':nt er nati onal
appl i cati on amitey wRiCh/doS@@hé iy bisanpdds segraratedrbyle oinogen-conta®tiog as WO

03/ 099818, U. EX ekt ent Application No. 10/850,967, filed on May 21, 2004;

i nt er nati onaf b'§1 €ation no. PCT/USO4/ 15959; and U.S. Provisional
Application Nos. 60/382,762, 60/441,019, 60/473,317, 60/523, 336, and

60/ 524, 492 eqed0s)f whi GuanhRliteeeqityining compounds having a variety of biologicai

activities are also known in the prior art. For example, U.S. patent No.
4,732,916 issued to Satoh ef al. discloses guanidine compounds useful as
antiulcer agents; U.S. Patent No. 4,874,864, U.S. Patent No. 4,949,891, and
U.S. Patent No. 4,948,801 issued to Schnur ef a/. and EP 0343 894 disclose
guanidino compounds useful as protease inhibitors and as anti-plasmin and
anti-thrombin agents; and U.S. Patent No. 5,352,704 issued to Okuyama ef al.
discloses a guanidino compound useful as an antiviral agent. Guanidine-
containing compounds are also disclosed in other references. For example,
U.S. Patent No. 6,030,985 issued to Gentile et al. discloses guanidine
compounds useful for treating and preventing conditions in which inhibition of
nitric oxide synthetase is beneficial such as stroke, schizophrenia, anxiety,
and pain. U.S. Patent No. 5,952,381 issued to Chen ef al. discloses certain
guanidine compounds for use in selectively inhibiting or antagonizing owfs

integrins.
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I ncorporated by reference in its entirety and for all purposes as if fully
set forth herein. [0011] Despite the recent disclosure of various conpounds
that exhibit MC4-R agonist activity, a need remains for nem/conpounds and

pharmaceuti cal _coppositions that may be used to treat -
di seases affH%% 8?’@%?&2 states. A need also renmains for c 0@&{:@2&& exhi bi t
desi rabl e pharnmacol ogi cal properties such as conpounds that have reduced

bi oaccunul ati on properties in subjects to which they are adm ni stered.
Summary of the Invention [0012] The instant invention provides potent and

specific ago snal | ul e Thus t here has been
provi ded, i nrtb?;égordang@ﬂﬁﬁ?h ﬁmeg'the'@F"IS’Pr%dn@ﬁY sokiretedn’-" conpounds of
fornula | A I|dBacaniosyslicesylidepeaddrivativesibfajuznidng h@&lk&k}é‘é&ﬁ@hﬁ@ih salts
t hereof 4. WD 2005/051391, PCT/ US2004/ 039020 0 R5 1-1 RA RB R "~

R4 R3 N ~ Nantrsecrplery g9d bypogycrmigactiviies bvdé;SaH@nWwE#Z%&G"é RLis
selected fro | ral al kyl
aryl, heterogﬂégq%e%dgﬁ%sgpy@ﬁgﬁfﬁgb Hb&?a?e{]éﬂ% glrtééy l'réla?{l%%ﬁfl fet tMé

cycl oal kyl al ltgﬂatmanktﬁm,alrduomsowwld;seaseaDtlyer quanidise dEﬂvaweelae@t ed fromH or

2oyt i o, SRS Ui PR NG & 835,90 1SLEL REBeTondi ot 8L 781 Safuky
het er ocycl yl a:hﬂ')drdp \E ectr et imfidnambision, th@.m’éuarﬁdllhdﬁ%zan%e%l"hbbuﬁaQUps R3,
R4, and R5 are in ependentI@?el ected fromH NH2, CN,

NO2, or, substdre gisclpsed inMQi02{1&3ered f@lwgdmbe@zamld@mgmclom ag s
sel ect ed frorﬂsb‘rl.ﬁfcrrst to%ﬁﬁ' Qﬁtﬁ]g@%qp&l&béfé%e‘j aryl, alkyl, alkenyl,
a 8rocyc

al kynyl, cyclo roar heterocyclylalkyl,
arylalkyl heteroarylalkyl or cycloalkylalkyl groups; and Z is sel ected
froma pi per 409Hlne” of Thesithasisof various ginazolinone compounds is set forth

in U.S. Patent Application No. 10/444,495, published on January 29, 2004 as
US 2004/0019049, international application number PCT/US03/16442,
published on December 4, 2003 as WO 03/099818, U.S. Patenf Application
No. 10/850,967, filed on May 21, 2004; international application no.
PCT/US04/15959; and U.S. Provisional Application Nos. 60/382,762,
60/441,019, 60/473,317, 60/523,336, and 60/524,492 each of which is hereby
incorporated by reference in its entirety and for all purposes as if fully set forth
herein.

[0011] Despite the recent disclosure of various compounds that exhibit
MC4-R agonist activity, a need remains for new compounds and
pharmaceutical compositions that may be used to treat MC4-R mediated
diseases and disease states. A need also remains for compounds that exhibit
desirable pharmacological properties such as compounds that have reduced
bioaccumulation properties in subjects to which they are administered.

Summary of the Invention

[0012] The instant invention provides potent and specific agonists of
MC4-R that are small molecules. Thus, theré has been provided, in
accordance with one aspect of the invention, compounds of formula IA, 1B,
mixtures thereof, or pharmaceutically acceptable salts thereof
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whi ch may be additionally substituted. [0013] Conpounds provided by the

i nvention further include prodrugs of the conmpounds of forrmula I A and I B,
pharmaceutically acceptable salts 5 WD 2005/ 051391 PCT/ US2004/ 039020
thereof, stereoi somers thereof, tautomers thereof, hydrates thereof, or

sol vat es HR8¥P513910014] The | nvention further provi deBCEERMBHIERO6f formul a
A and IB in which R3, R4, and R5 are all H [0015] The invention further
provi des conpounds of fornmula A and IB in which R3' is selected fromthe
group consisting of substituted and unsubstituted cycl ohexyl,
2-al kyl cycl ohexyl, 2,2-dia % alky_gyclohexyl
2, 4-di al kyl cycl ohexy A :

3, 4-di al kyl cyclohex
3,3,5-trialkyl
am nocycl ohexyl ,
di am nocycl ohexyl

-4l kyl cyel oheyl, - al k
Q %ocgc‘feﬁghexy ™~

{ycl ohgxyl, 2, 4-d] ani ndc
ocy(ﬂg‘?xyl 2, 6kdi am
di am nocycl oh cychptiexytz 3. 2

al koxycycl ohexyl , 2 3- dlalkoxyc cl ohexyl, 2, 4-di al kox cyclohexyl 3, 4-
dialkoxycyclohexyl 2, 5- dmﬁlkoxmcyclohexyl 2, 6- dlalkaﬂycyclohexyl, 2, 2-
dialkoxycyclohexyl, 2- al kyl t hi ocycl ohexyl 3-a|ky|thiocyc|ohexy|, 4-

al kyi t hi ocycl ohexyl, 2, 3-@hal kyl t hi ocycl ohexyl, 2,4-dﬁ%lkylthiocyclohexyl,
3,4- dial kyl thiocycl ohexyl, 2,5-dial kylthiocycl ohexyl,

2, 6-di al kyl t whetg/cl ohexyl , 2, 2- dialkylthiocyclohexyl fl uorocycl oal kyl

quoroaIkyIcycIoaIkyI trlfluoronethylc | oal kyl , clopent |, cycl oheptyl,
cycl ohexenyl , cycl ooct Rf js S!EleGiGQIff@SItiiléh’ﬁé'K-Wd UQUW&W g}s’

2o ko RSB o SO BB AEVE'Q?'M?"‘?,%?@W fodamenty!

decal i nyl gr eygealk Iallqt ialkengt, lamynﬂn‘ooalkylmwps R3' is selected fromthe
group consisting o substltuted and unsubstltuted cycl ohexyl ,

2, el oycloheryt 2 Resh GELATHS) RISl o RSk BIHIBRY ey
I et hyl quedralgaaiiy, a’ikcﬁiﬁr‘ amgﬁmh@@mx lamﬂno Ryl hh’étéw‘drﬂhﬁét\él'ocycly[

trlnethylcyclohexyl utylc | ghexy] I Sopi hocanp
met hy| syelbaliyl, heterpeysialing eyda é@JW a'@“%@'ﬂﬂyéﬂlaﬁw&ﬁf%mgr oups,

[
or o- 4- nethylcyclohexyl 4-f| uoro-2- nethyl cycl ohexyl,
[

f1uor o-2- et hyl cige] ReRYIRS dretifdddenAERIPEALBAGHRRERY 1, B, Br,
OH, NH;, CN, NO, or substituted or unsubstituted alkoxy or alkyl groups;

2

-di
5-
di
u
-di

R? is selected from H or substituted or unsubstituted ary!, alkyl,
alkenyl, alkynyl, cycloalkyl, heteroaryl, heterocyclyl, heterocyclylalkyl,
arylalkyl, heteroarylalkyl, or cycloalkylalkyl groups; and

Z is selected from a piperazinone of formula
0 *??{,
Y\ N
HN\/I '

which may be additionally substituted.

[0013] Compounds provided by the invention further include prodrugs
of the compounds of formula |A and |B, pharmaceutically acceptable salts
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WD 2005/ 051391 PCT/ US2004/ 039020 2-nethyl -4-trifluoronethyl cycl ohexyl,
2-fluoronet hyl cycl ohexyl, trifluoromethyl (polycyclic cycloal kyl),
fl uoronet hyl (pol ycyclic cycloal kyl), and fluoro(polycyclic cycloal kyl)

groups. [0016] The invention further provides conpound [ A and I B
i n which Q%Z%?’gﬂﬁmsubstitut ed or unsubstituted pol ycyiF?@%@gﬁ%gﬂkyl gr oup.

In sone such enbodinents, R3' is a substituted or unsubstituted polycyclic
cycl oal kyl group having the formula Il [0017] The invention further provides
conpounds of formula A and IB in which RL is a substituted or

bstitut | . tituted tituted
phenyl et hyl - graiot SreoiRir it sierett, BirdunduReledt hhdhabs gttt orea
phenyl et hyl gohupestheiedfs a 4-substituted phenyl ethyl group or a
2, 4-di substituted phenyl ethyl group. In sone enbodinents, RL is selected

from phenyl et 2, 4-di chl orgphenyl et hyl,,  4- net hoxyphenyl et hyl, 4-
phenoxyphenyl@%ﬁ . 4- gihsAB ﬁ?ﬁ@%@ﬁflgrgﬂd%?wpﬁ%gﬁ@fe@ﬁvmﬂ |A-and IB
chi or opheny! af Hich B3 fRU@haRPFesrlAatHY! , 4- et hyi phenyl et hyl,

cycl ohexenyl et hyl, 2-net hoxyphenyl et hyl, 2-chl orophenyl et hyl,

2-fl uorophenyl e‘tlllg%l , 3-_met hoxyphenyl et hyl , 3-fl uorophenyl ethyl,
t hi enyl et hy!l [0PH8bi yI etTigl inventionfuithsnpseddes eemppyunds af fafmetaHAsandiBny| et hyl |

G il oron5 1 TmRaTI 53 Blectsdt frd HAY S RBhAKHA BRIl and

2- 1 uor o- 4- natrisukgtithtedydyeldingiyl, 2-alkyidycloberyte2 RydiattylcitiopsanEsay | et hyl

eot ot o) olligRYicfeidhom 2 Ay BRg 2 eekerdpheyt 2.5, Y Phemvtetivl
(pyridyl)( hydﬁmxwawldshémtmhiaIWcmagﬂwa(@w}Fpﬁgg@E %%%%'}5%@0“” I'n

still other enbodi nents, Rl is selecte romz2-f hyl et hyl ,
2- chl or o- 4- ed.RdNgMisHGIPBERY) 2-aminqoyelobexd i paingdyclohexyl] 41 ophenyl et hyl , 4

2, 40 chi or ot anoT ST £ fsibeyclibeRlC 4-dp oI, 3401 opheny et hy!
groups. [ 0018jiaminecyclokexyl,dh5diamihecygiotexyd 26-diarnodydiohekylf 2roul a 1 A and 1B

in which R2 i | ect f bstitut bstituted het | yl
oroups o sSRTPERAENDN ARSIy ohe s epbORIoR s, 1n Sont

enbodi ment s, dikbxybicls t | é}gp(fg, | ridinyl,
pi peri di nyl, r{ﬁﬁi‘lé(grgczilﬁém @sﬂmwﬁwé‘wﬁ?ﬁg%ﬁw. ny ,éx{"g{sfegh%rof ur)a/myl ,

furanyl, pyr WﬁYP'PKlﬁW.r%ﬁ ialkoxyeyephemy); 2, 6-dialicerygyiciobenyh thany| , pyranyl ,
| o i ARGy SphEKAE SHTHAG Ay, DR cioh iV - YT
alkylthiocyclohexyl, 2,3-dialkylthiocyclohexyl, 2,4-dialkylthiocyclohexyl, 3,4-
dialkyithiocyclohexyl, 2,5-dialkylthiocyclohexyl, 2,6-dialkylthiocyclohexyl, 2,2-
dialkylthiocyclohexyl, fluorocycloalkyl, flucroalkylcycloalkyl,
trifluoromethylcycloalkyl, cyclopentyl, cycloheptyl, cyclohexenyl, cyclooctyl, 2-
arylcyclohexyl, 2-phenylcyclohexyl, 2-arylalkylcyclohexyl, 2-benzyicyclohexy!,
4-phenylcyclohexyl, adamantyl, isocamphenyl, carenyl, 7,7-dialkyinorbornyl,
bornyl, norbornyl, and decalinyl groups. In still other embodiments, R® is
selected from the group consisting of substituted and unsubstituted
cyclohexyl, 2-methylcyclohexyl, 2,2-dimethylcyclohexyl, 2,3-
dimethylcyclohexyl, 2,4-dimethyicyclohexyl, 2,5-dimethylcyciohexyl, 2,6-
dimethylcyclohexyl, 3,4-dimethyleyclohexyl, 3-methylcyclohexyl, 4-
methylcyclohexyl, 3,3,5-trimethylcyclohexyl, 4-t-butylcyclohexy!,
isopinocampheyl, 7,7~dimethyln6rbomyl, 4-isopropylcyclohexyl, 3-
methylcycioheptyl groups, 2-fluoro-4-methylcyclohexyl, 4-fluoro-2-
methylcyclohexyl, 4,4-difluoro-2-methyleyciohexyl, 4-trifluoromethylcyclohexyl,

6



I m dazol yl,
enbodi nent s,
formula 8 i

!. }

R2 is selected fromheteroaryl or heterocyclyl groups of
WO 2005/ 051391 PCTI US2004/ 039020 N N N N N 11~7NH . \\

CSy | i Hn v O\\" H\H \/ IIH /~1Irl/NI1,/J1 \ NH/N N |
00008120 H or O 2N NY 0==/\ J H which HﬁWﬁ@“ﬂﬁHﬁ”l onaIIy

or may be unsubstituted. [0019] The invention further provides
formula A and IB in which R2 is selected fromsubstituted or

/ N/ ' M&X®
substi t ut ed

conmpounds of
unsubstitute
R2 is sel ect
PCT/ US2004/ 0

d aryl or cycloal kyl groups. For exanple, in sonme enbodi

triazolyl, tetrazolyl, or pyridazinyl groups. In some such
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ment s,
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trifluoromethyl(polycyclic cycloalkyl), fluoromethyl(polycyclic cycloalkyl), and
fluoro(polycyclic cycloalkyl) groups.

[0016] The invention further provides compounds of formula |A and IB
in which R is a substituted or unsubstituted polycyclic cycloalkyl group. In
some such embodiments, R* is a substituted or unsubstituted polycyclic
cycloalky! group having the formula I|

ol
[0017] The invention further provides compounds of formula IA and IB
in which R! is a substituted or unsubstituted arylalkyl group such as a
substituted or unsubstituted phenylethy! group. In some such embodiments,
R'is a substituted phenylethyl group such as a 4-substituted phenylethyl
group or a 2,4-disubstituted phenylethyl group. In some embodiments, R! is
selected from phenyiethyl, 2, 4-dichlorophenylethyl, 4-methoxyphenylethyl, 4-
phenoxyphenylethyl, 4-bromopher§ylethyl, 4-methylphenylethyl, 4- ~
chlorophenylethyl, 4-fluorophenylethyl, 4-ethylphenylethyl, cyclohexenylethyl,
2-methoxyphenylethyl, 2-chiorophenylethy!, 2-fluorophenylethyl, 3-
methoxyphenylethyl, 3-fluorophenylethy!, thienylethyl, indolylethyl, 4-
hydroxyphenylethyl, 3,4-dimethoxyphenylethyl, 2-chloro-4-iodophenylethyl, 2-
fluoro-4-methylphenylethyl, 4-chloro-2-fluorophenylethyl, 4-bromo-2-
fluorophenylethyl, 2-fluoro-4-methoxyphenylethyl, 2-trifluoromethyl-4-
fluorophenylethyl, 2,4-difluorophenylethyl, 2,4-dimethylphenylethyl, 2,4-
dimethoxyphenylethyl, (2-pyridyl)ethyl, (3-pyridyl)ethyl, (4-pyridyhethy!,
(pyridyl)(hydroxymethyljethyl, and (phenyl)(hydroxymethylethyl groups. In
still other embodiments, R’ is selected from 2-fluoro-4-methoxyphenylethyl, 2-
chloro-4-methoxyphenylethyl, 4-fluorophenylethyl, 4-chiorophenylsthyl, 4-
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H2N HO E  which may be additionally substituted or may be unsubstituted.

[ 0020] The invention further provides conpounds of fornula A and IB in
which R2 is selected fromsubstituted or unsubstituted heterocyclylal kyl, or
cycloalkylanlno ﬁtoups For exanple, in sone enbodlnentﬁ R2 is selected
froma gr s a substituted or unsubstituted cy3 86¥8BVF%HWno group;
a substituted or unsubstituted piperazinylal kyl group such as a

pi perazi nyl met hyl group or an N-nethyl pi perazi nyl net hyl group; or a

pi peridinylal kyl group such as a piperidinylnethyl group or a

pi peri di nyl et nt,ion furt | unds of
formula I A an é(]‘“+r§ ﬂﬁ%j’\%ﬁ %ﬂéﬂl EEF 8icﬁgf%°;|%¥|ﬁéh%a‘gsﬁﬂﬁ?ﬁ? Eq%hsavﬁ’n'pn‘g formul a
Of" HN 10 \WmoaweZ-flasiphenfeyUsaapd/ 039020 I n sone such enbodi nents, Z is
a pi perazinone having the following formula \i . ONHWI [0022] In sone
enbodi ment s, nven [ e nds in which the t112 val ue for

t he conpound @%Lss thzﬂ?'ggenq %3 nBV’gﬁ%COTQOUB‘FS of forpulRdAianddB: i ssue

wi th high bl dadviner REs sslests fronfsiistiited bi YSkub Iﬁlﬂﬁ? e%Lﬁ( In sone
such enbodi nents, the t112 is | ess than or ab ouutst oﬁ?t glyli‘ﬁﬂfu?o

enbodi ment s | Substiufacker Wsubstiutedsheteivesy!igroupss Unjsente erabodimeints, IR? _
COMpOUI(S) I8 KBcRRR o L BABbR R8T e SEA Ve Rk R B, 222 "

accordance with anot I nvent' as a

phar maceut i ca‘notrpdml‘rnylamlmmrpbollnmaenmmfummrfu&lnwp rr@ﬁdl"ﬁhﬂ%ﬁrcﬂﬂcor ding to
t he i nstant tB §E5 qn ? g q Hﬁ aégpfeutlc ccepta Ie carrier.

i nvention furfREPERYBtaa¥d0 vl pyranys t %‘"ﬂiy agyl, thelnventlon!n
preparing a ﬁéﬁammﬁomanwfﬁ}ﬁé@ﬁyﬂ%i%lw fofimdiagl gﬁr gtleﬁdl Etnbagﬁ)reat' ng an

MZ4- R medi at ed, di sease.  In nbodi nénts, suc I'sease 1S esity or
type 11 diabé ZOIYG)GQ%OMh@F@Zﬁ% of Pyfidazinyh opoupsi de dpmersusbcor dance wi t h

another  aspephibimbhfs, RPEHILOR fl%rﬁrﬁéfé%jar?lf et PyIGtols M aftommaiat ed

di sease,



IR . A

conprising admnistering to a subject in need thereof, a conpound or
conposition of the instant invention. In sone such enbodi nents, the
conpounds of the invention exhibit reduced bi oaccurmulation in the tissue and
pl asma of the subject. [0025] In one enbodinment, a disease to be treated by
those net NSH20¥PSI¥he instant invention is obesity or F§HYSINARRMet os.

[ 0026] In one enbodi nent, a conpound or conposition of the invention is
intranasally admini stered. 11 WD 2005/ 051391 PCTI US2004/ 039020 [0027] In
one enbodi nent, a conpound or conposition of the invention is adm nistered
to a human subject. [0028 her obj egts, featuhes and advant ages of the
present invention wll appa detail ed

description. It should nder §t ood, ho ver|, th the detailed
description and t he speci 7 exa \ES, + whli indic il preferred
enbodi nents of the invention, are given by way of illustration only, since

vari ous changes and nodiflcatlons within the spirit and scope of the
invention will become a toN&Qfgé skiN in 14 from this
detail ed description. D#pagfed Scr ption(vné he i pnstant invention

rel ates to novel classe§\otm$nal N%oule\\ | anocertim 4 receptor (MA4-R)
agoni sts. These conpounds can be fornulated into conpositions and are
useful in activating MCA-R, or in the treatnent of MCZ4-R=nedi ated di seases,
such as obesity, type | ete ect i uncti ~ pol ycystic ovary
di sease, conplications {resulting fro or |associatgd w obesity and

di abetes, and Syndrone 030pNJhe-f o] | defioni tions are used

throughout this speC|f|cdi|on [ 0031] AIkyI groups ificl ude strai ght chain
and branched al kyl groups haV|ng ﬂrontl to ab t 8 carbon atons. Exanpl es

of straight chain alkyl @UpS | ethy “opyl , butyl,

pentyl, hexyl, heptyl, jand ctyI[jgr ups. Ies f b anched al kyl groups,
include, but are not UWﬂk;eg pr.opyl »sec- but NY - butyl, and

i sopentyl groups. Representatlve S bstltuted aIkyI groups may be

substituted one or nDre exa ~ amn Ai o, al koxy, or
hal o groups such as F, group 32] cl kyl groups are
cyclic al kyl groups suc but notZllimt +o, cychopyopyl, cycl obutyl,

cycl opentyl, cyclohexyl, ”cyclohepty and cyclooctyl Wroups. Cycl oal kyl
groups al so incl udes rlngs that are substltut d wth

IR % ¥
@ =
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which may be additionally substituted or may be unsubstituted.

[0019] The invention further provides compounds of formula ‘IA and IB
in which R? is selected from substituted or unsubstituted aryl or cycloalky!
groups. For example, in some embodiments, R? is selected from aryl or
cycloalkyl groups of formula |



} | i —

straight or branched chain al kyl groups as defined above, and further
include 12 a_ WD 2005/051391 PCT/ US2004/ 039020 cycl oal kyl groups that are
substituted with other rings including fused rings such as, but not |limted

to, decalinyl, tetrahydronaphthyl, and indanyl. cloal kyl _ar al so
gl el oal Ryl gr M but hot s 0HBR

i ncl ude pdYQePeriIdicyci oal kyl groups such as, but not nor bonyl ,
adamantyl, bornyl, canphenyl, isocanphenyl, and carenyl groups.
Representative substituted cycl oal kyl groups may be nono- substituted or
substituted nore than once, such as, but not limted to, 2,2-, 2,3-, 2,4-

2,5- or 2,6-disubstituted cyclohexyl groups or pono-, di- or tri-
substituted norbornyl or cycl oheptyl groups, wpPeh may be~substituted with,
for exanple, alkyl, alkqQxyssamnm no hige cyanex. or halo Qups. [0033]

Al kenyl groups are stffai ght” thai br ayiched ¢ lic |¢ kyl  groups
having 2 to about 8 d¢arbon|atons, urthe udi ng ast one double
bond, as exenplifigg~for~ nstance vi pyl Nprgpenyl , R byFenyl, 3-

but enyl , isobutel, cy&l ohexenyl, opent enyl, cycl ohexfdi enyl ,

but adi enyl, pentadi enyl, and hexad#®enyl groups!anong others. [0034] Al kynyl
groups are straight chain or br anch882 i ower al IJ\'JI|2 groups Avi ng 2 to about
8 carbon atons, and further including at |least one triple bond, as
exenplified by groups, inclyding,,but not linited to, ethynyl, propynyl,

and butynyl groups. %éryl groups are lic aromatic hyd,LVL(;car bons t hat

do not contain hetefQatons. Thus & gr oups | , but—are ot limted
to, phenyl, azul engh Yeptlal ene, bipherdtene, i e, fliuorlene,
phenant hrene, tH:;Nphen , pyrene; napht hace ryse bi ph&hyl ,

ant hracenyl, and naphthenyl groups. Although the phragg "aryl groups”

i ncl udes groups containing fused rings, such as fused aromatic-aliphatic
ring systens, it does not anlude aryl groups that have ot her groups, such
as al kyl or hal o groups, nded to one of the ring nenbers. Rather, groups
such as tolyl are refefqreq to as substituted aryl groups. Representative
substituted aryl groupg _nmay be nono-substituted or substituted nore than
once, such as, but nglimted to, 2- , .3-, 4-, 5-, or 6-substituted phenyl
or benzyl groups, wWich may be substituted w th groups including, but not

limted to, alol k .2l Kyl no, or halo. 1 005/ 051391
PCT/ US2004] 038058 mﬂn"%éﬁ@“@ﬁ%ﬁ‘i‘?&ﬁ@?d A RY gPéﬁ‘EEgﬂﬁ\\%%f rom6 to 14 ring
menber car bon

[0020] The invention further provides compounds of formula IA and 1B

in which R? is selected from substituted or unsubstituted heterocyclylalkyl, or
cycloalkylamino-groups. For example, in some embodiments, R? is selected
from a group such as a substituted or unsubstituted cyclopropylamino group;
a substituted or unsubstituted piperazinylalkyl group such as a
piperazinylmethyl group or an N-methyipiperazinylmethyl group; or a
piperidinylalkyl group such as a piperidinylmethyl group or a piperidinylethyl
group, '

[0021] The invention further provides compounds of formula |A and IB
in which Z is a piperazinone having the following formula

ﬁ/\“‘{
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atons. [0036] Cycl oal kyl al kyl groups are al kyl groups as defined above in
whi ch a hydrogen or carbon bond of an al kyl group is replaced wwth a bond to
a cycl oal kyl group as defined above. [0037] Aryl al kyl groups are aIkyI
groups as defined above in which a hydrogen or carbon_bond of an

group is re@PRUSEH3ME th a bond to an aryl group as def Frd&ds 3\996/\9:&’020[ 0038]
Het erocycl yl groups are nonaronatic ring conpounds containing 3 or nore
ring menbers, of which, one or nore is a heteroaton1such as, but not
limted to, N, 0, and S. The phrase "heterocyclyl group” includes fused
ring species including those conprising, fused aromati ¢ ang nongromatic
groups. The phtseree sush embaditaals g is 2 piperazingneghayrg thesfolampgifamuga a

het er oat om such as, but not limted to, quinuclidyl. However, the phrase
does not include héterocyclyl ar hawe ot her groups, such as al kyl
or halo groups, bonded to one of t ers. Rather, these are

referred to as "substituted heterocyglyl ups". Heterocyclyl groups
i nclude, but are not I|imted to, pié i nor phol i no, thi onorpholino,
pyrrolidino, piperidino and honopip N roups. Representative

substituted heterocyclyl groups may be no-substituted or substituted nore
t han once, such as, but not limted to, Zworpholino or piperazino groups,
which are 2-, 3-, 4-, 5-, or 6-substitutesl, or disubstituted with groups
including, but not limted to, am no, al koxy, al kyl,  cyano, or hal o. [0039]
Het er oaryl gr fd022}ar e almsmneemhodgnemsrﬁbemwnbonlpmvmleagcmmundsdne ring

menbers, of whic e or s _a_het ted to,
N, 0, and S. %\'%'ﬁr ki V%}P%??ﬁhéﬁ81'\988"§£%0‘§§§fp@?‘ﬁ § ?r?t%éj']t%oﬁo ggups such
as furan, thi apheyif.a NEUEWit hlgﬁcbmtfdr;sérmsmhamlambmm daeokidney, @@ i dazol e,
triazole, dithiole, oxathiole, isoxazole, oxazole t hi azol e |soth|azole

oxadi azol e, oR&8Hi 37 sP@e syChemhadimentsathsitszi§i1ess thapar abgubd haursanding — wo
2005/ 051391 PCLSAABSARENCR 199 thelh 87 abBYY 3 Abdlisiit e SUbiddH RF RN Ry azi ne,

triazi ne, oxazlne, |soxazl ne, h i azl ne, azepin, Lpl n, lepin
di azepi ne, bemufpouad(s)hade beemladnmu@term:h Al t hough t he phr ase "het er oar yl
gr oups” includes fused ring conpounds, the phrase does not include

e 2 L o e e BT RIL oG, B BBt 10, o S
referred to agspsstasithé ivedtion, a composition such as a pharmaceutical formulation

or medicament comprising a compound according to the instant invention and

a pharmaceutically acceptable carrier. The invention further provides the use

of the compounds of the invention in preparing a medicament or

pharmaceutical formulation for use in treating an MC4-R mediated disease.

In some embodiments, such a disease is obesity or type |l diabstes.

[0024] There has also been provided, in accordance with another
aspect of the invention, a method of treating an MC4-R mediated disease,
comprising administering to a subject in need thereof, a compound or
composition of the instant invention. In some such embodiments, the
compounds of the invention exhibit reduced bioaccumulation in the tissue and
plasma of the subject.

[0025] In one embodiment, a disease to be treated by those methods of
the instant invention is obesity or type |l diabetes.

[0026] In one embodiment, a compound or composition of the invention

is intranasally administered.
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het eroaryl groups”. Representative substituted heteroaryl groups may be
substituted one or nore tines with groups including, but not limted to,

am no, al koxy, alkyl, cyano, or halo. In sonme enbodi nents, heteroaryl
groups include from5 to 14 ring nenbers. [0040] Heterocyclylal kyl groups
are al kyl WYPaWs954e! defi ned above in which a hydrogenPSFX€%¥ﬁ@ﬁm§bnd of an
al kyl group is replaced with a bond to a heterocyclyl group as defined
above. [0041] Heteroaryl al kyl groups are al kyl groups as defined above in
whi ch a hydrogen or carbon bond of an alkyl group is replaced with a bond to

a heteroaryl as defined abave. [0042] Am nocarbonyl qroups ar.e groups
of the fornul @%qun,onmsg&weﬂt, cq@éqﬁg&w%&éﬁe §|V1ef‘ nt, and
each is indepfgrmﬁhisyereg%gq{mﬁgméﬂ, or substituted or unsubstituted
al kyl, cycl oal kyl, aryl, heterocyclyl or heteroaryl groups, as defined

above. [0043] In igner al, "substituted" refers to a ?r oup as defined above
in which onel®t28fore HoH®s obiscis, featuiggandadyantages 47 ieiptesenkinvention

B ok

limted to, a ; an oxygen atomin
groups such aandérgtbodxhowgren, frmt the detaijedydergniptiomant dheg specifippexamyplds.est er

groups; a sulfur .atomin oups such as, thiol.groups, alkyl .and aryl

sul fide group¥ "%lﬂ‘#%’ﬂ]‘é’g Fﬁg@ ,e@m%ﬁg}ﬁs %#%%B‘g’enﬁ‘ﬂh agﬁ!gf‘éQiQYe"_V@FB ps; a

nitrogen atomySridiefly Séifke varfoldinanges and aRmificatisiis dthittthe sBirlalkyl am nes,

aryl am nes, al kyl aé?/l anm nes, diarylamnes, N oxide i mdes, and enam nes;
r

s
a silicon at oReope oftbapavention wikbegone epparentitvithpss skiled juthe2abiom as i n
trial kylsilyl Hﬁ%gg%ﬁeggiﬁ%ﬁic’wyl silyl groups, alkyldiarylsilyl groups, and
; er

triarylsilyl het eroatons i n various other groups.
Substituted alkyl groups and al so substituted cycl oal kyl groups and ot hers
al so include groups in which one or nore bonds to a carbon(s) or
hydrogen(s) atomis replaced by &efailetl Deseriptiorr oat om such as oxygen in
carbonyl, carboxyl, and ester groups; nitrogen in groups such as i m nes,
oxi mes, hydraf@0f8], andhainstantésventionselateSubsovelnasses\of sowlliydlecule

substituted aryl,, substituted h cl yil d substituted heteroaryl also
include rings ”ﬁ%ﬂ%"?%éfa"r’?‘r‘.%“qgfy@ﬁ@w%ﬁ"ﬁ}mscﬂﬂ‘e&eb%’mf"wdé cﬁ? reogen atomis
repl aced wi t hf@nfiudsted tifto offgdeRiond afdnard hesfar iarativatiysMcaur e6r ia ke oal Kyl ,
substituted aryl, substituted heterocyclyl and substituted heteroaryl

groups nay al ¥eateentipi ME4-R-mediatedhdiseasas, greips ohgsity, type Il diabetes,
erectile dysfunction, polycystic ovary disease, complications resulting from or
associated with obesity and diabetes, and Syndrome X.

[0030] The following definitions are used throughout this specification.

[0031] Alkyl groups include straight chain and branched alkyl groups
having from 1 to about 8 carbon atoms. Examples of straight chain alkyl
groups include methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, and octyl
groups. Examples of branched alky! groups, include, but are not limited to,
isopropyl, sec-butyl, t-butyl, and isopentyl groups. Representative substituted
alkyl groups may be substituted one or more times with, for example, amino,
thio, alkoxy, or halo groups such as F, Cl, Br, and | groups.

[0032] Cycloalkyl groups are cyclic alkyl groups such as, but not limited
to, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and cyclooctyl
groups. Cycloalkyl groups also includes rings that are substituted with
straight or branched chain alkyl groups as defined above, and further include

12



defined above. [0045] Pharmaceutically acceptable salts include a salt with
an inorganic base, organic base, inorganic acid, organic acid, or basic or
acidic amno acid. As salts of inorganic bases, the invention includes, for
exanple, alkali metals such as sodiumor potassium alkali earth netals
such as %P 05R51aMd nmgnesi um or al umi num and anmoni ZCTAS2W4PI8206f or gani ¢
bases, the invention includes, for exanple, trinmethylamne, triethylamne,
pyri di ne, picoline, ethanol am ne, diethanol anm ne, tiethanolam ne. As salts
of inorganic acids, the instant invention includes, for exanple,

hydrochl ori c aci,d hydr oboric acid,,. nitri cid, sylfuric acid, and
p%osphori c acP¥Floglkyl groyps taE?rW@tea‘i\”ﬁg?ﬁ'leﬁé'"gﬁé‘ﬂﬂ%'ng MESSINGS i ncl udes,

for exanple, b@as Mkindt lIMREA t& dedsirl, tétraHyared i Heny!f umeric acid,
oxalic acid, tartaric aci cli | act'i ce acniqd, rrasHI el céig‘gl?}',é%cﬁﬁplggyléci d, succinic

acid, malic abvdoalkytgraups @lsodnclade pplycycliveyeloaldylgroops suels ag, butmedt

-t ol uenesul f gai i | ] cids, the instant

!Dnvent ion inc ug%%?&fng’Fb @Xﬁr}%béﬁ‘aﬁ%@ﬁ}@%mﬁ]%ﬁéﬁé?f?&a"meﬂﬁt ARA " Aci di ¢

am no aci ds i calenylgrofips. Reprasestatios sabstitoted Gydioalky| GloubaMay béfiofo- 16 VO

2005/ 051391 PCTé ldilﬁgaM 038%{210 [004% The tern}‘"prot ected” wWith respect to
hydr oxyl gr oup¥Ps O sYpHiuted morg tBan PRGR)SYEh @sobpinatdimited te 2. 2or ms of

t hese functio 9 e ' f ' | g tion with a
prot ecti ng grgﬁ:-o' %ﬁoahswteggis tﬁ?gbs"gﬂtie??g%lsﬁ%w ﬁfeal'?rgsﬁ zﬁ%@&ag"tb ﬁgge set forth
in Protectivesdhsditiged narimyrgdarcyclsheptikaroups, rhien mayhe/sybstitutsd with, for M,

John W & Y . d Editiaon, 1999) which can be added or
rgmr;ved 3Zi ngét?ﬂﬁp%:‘\%fggldgpéégy'%mog@'h'ﬁﬁ?#%lrogihﬁ!o%9 1 es of protected

hydr oxyl groups include, but are not Iimted to, silyl ethers such as those

obt ai ned by r[8038] on ofAlkeinyidrouns argrstrajyht vhaih, branenee B cydlelowér allgt not
tri et hyl chl orosi |l ane,

limted to, t-but Idimeteéﬁyl-chl- rosi | ane, ] )

triisopropyl CWIOHPé?iaVQH - 1 about B gaghgr atems, and furthasdacivdipaat lesst one  and
ethyl ethers e t-her

met Kyt hi omet ha?mg? ﬁgpd’bﬁﬁ%gﬁf'ﬁﬁ“ﬁ%}%ﬁwwgﬁ %’H@%@H“e@whé} . 2-

met hoxyet hoxyRueRyl isebutenyl, ceelphexanyb syelapgnteryineyciohekadiemgh petaajdnyet her |
allyl ether, 1 et Y . but not limted to,
ben>z/oyl f or mat gmg%PﬁhPﬁa hgcg@gf‘@,&mc%ﬁgq%gﬁ‘gﬁt e, and trifluoracetate.

Exanpl es of protected am ne groups include, but are not limted to, am des

such as, fornf®3dp, acMkymyl geyupisraré straightciedingt BeanchBed I8WeIZaKY desudsm des,

such as phthalimd 4 Bnd gi trkll)i Qsycci ni rgfde' and ot hers. Exanpl es of

protected sul ?IW?IOG BHrp carbon atoms, and further including at least one triple
bond, as exemplified by groups, including, but not limited to, ethynyl, propynyl,
and butynyl groups.

[0035] Aryl groups are cyclic aromatic hydrocarbons that do not contain
heteroatoms. Thus aryl groups include, but are not limited to, phenyl,
azulene, heptalene, biphenylene, indacene, fluorene, phenanthrene,
triphenylene, pyrene, naphthacene, chrysene, biphenyl, anthracenyl, and
naphthenyl groups. Although the phrase “aryl groups” includes groups
containing fused rings, such as fused aromatic-aliphatic ring systems, it does
not include aryl groups that have other groups, such as alkyl or halo groups,
bonded to one of the ring members. Rather, groups such as tolyl are referred
to as substituted aryl groups. Representative substituted aryl groups may be
mono-substituted or substituted more than once, such as, but not limited to, 2-
» 3-, 4-, 5-, or 6-substituted phenyl or benzyl groups, which may be substituted
with groups including, but not limited to, amino, alkoxy, alky!, cyano, or halo.

13



L. 1

i nclude, but are not limted to, thioethers such as S benzyl thioether, and
S-4- picolyl thioether; substituted S-nethyl derivatives such as hemthio,
dithio and am nothio acetals; and others. [0047] Prodrugs, as used in the
context of the instant invention, includes those derivatjves of the instant
conpounds WAPEPHUdHer go in vivo nmetabolic biotransfor ﬁgir'fUéﬁo,o"’Wﬂ?@nzyrmt ic
or nonenzynmatic processes, such as hydrolysis, to forma conpound of the

i nvention. Prodrugs can be enployed to inprove pharmaceutical or biological
properties, as'for exanple solubility, nelting point, stability and rel ated
physi cochem cal  _propertiges absorptio ar ofdynam cs and ot her

del i very-rel ;Ipes g@épgﬁné?ts'[wzﬁ u%ﬁ“ﬁ?@?@ﬁ&‘l %B'FE MEmbRr SAIRRLS pot ent
and specific segri sts of MZA-R that are small nol ecul es and may exhi bit
reduced bi oaccumul ation properties when adm nistered to ani mal subjects. In
accordance wth gone 17 WD 2005/051391 PCT/ US2004/ 039020 aspect of the

i nvention, t Oﬁallent i &Vﬁﬁ?"(yﬁbﬁ?ﬁi(‘;ﬂ HEHRSATR Akvd praupsiAg definad abve imi xt ur es

t hereof, and Wﬁﬁéﬁ?&]ﬁ@ﬂél f ?WP P rovi ded
by the invention urthe#éﬁi%dggﬁggﬁgpt@éﬁwﬁﬁgag%%g%%% oI #@gﬁ |t§ | A and
| B, phar macela cycldaligylgrogpasidefinahbabovet her eof , stereol soners thereof,
tautoners thereof, hydrates thereof, and sol vates thereof. Conpounds of

formula I A or ave t ' ctures; 5 R5 R mR R3' Rl~ R4
R3 Rz NN ZIOEZ%PN *N la[5§| é@%ggﬁs %‘% Bl RS aﬁﬁ'&?fﬁ%%‘ﬁdg YHCh Br mul a 1 A
and | B, Rl ishylebger edcdrbombosdidsan alkybgroap is!rspldisd with 8 Bort s ahlarl.
het er oaryl al l’:a/l , ar)é{?g hgt Eroaryl ,  heterocyclyl, cycloal kyl,

het er ocycl yl HRYP aSEFENBAPRYYRI kyl , al kenyl, al kynyl, or alkyl groups. In
sone enbodi nents, RL is a substituted or unsubstituted arylalkyl group such

as a substituyoegspr UnHEsidchsiyRfolhs r%rf&?‘émﬂfi@HH% Séﬁpoaﬁa@ﬁéﬁtgu N9 © ¢ ut ed

enbodi ments, Rl is a substituted phenyl ethyl group as a
phenyl et hyl gt BUROEs riag membgrs gisvhichitang gritaeng ie@hdterpatorp sude bs asut

- hal ophenyl - hyl 2. 4-di hal | et hyl
L L E e T
di chl or ophenwr@tmddeﬂnmumxhw@thﬁéizg fusédrhrematy ARE Mvhatoiatic 4-

br onophenyl et hyl , 4-pet hyl pheny| et h -chl orophenyl et hyl , 4-
pheny grgups. Tﬁgpm/as% als mclud%s polycyclic ringpsysteyms cor¥taininga

heteroatom such as, but not limited to, quinuclidyl. However, the phrase does
not include heterocycly! groups that have other groups, such as alky! or halo
groups, bonded to one of the ring members, Rather, these are referred to as
“substituted heterocyclyl groups”. -Heterocyclyl groups include, but are not ‘
limited to, piperazino, morpholino, thiomorpholino, pyrrolidine, piperidino and
homopiperazinc groups. Representative substituted heterocyclyl groups may
be mono-substituted or substituted more than once, such as, but not limited
to, morpholino or piperazino groups, which are 2-, 3-, 4-, 5-, or 6-s‘ubstituted,
or disubstituted with groups including, but not limited to, amino, alkoxy, alkyl,
cyano, or halo,

[0039] Heteroaryl groups are aromatic ring compounds containing 3 or
more ring members, of which, one or more is a heteroatom such as, but not
limited to, N, O, and S. Heteroaryl groups include, but are not limited to,
groups such as furan, thiophene, pyrrole, isopyrrole, diazole, imidazole,
isoimidazole, triazole, dithiole, oxathiole, isoxazole, oxazole, thiazole,
isothiazole, oxadiazole, oxatriazole, dioxazole, oxathiazole, pyran, dioxin,
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fl uor ophenyl et hyl , 4-ethyl phenyl et hyl, cycl ohexenyl et hyl, 2-

nmet hoxyphenyl et hyl , 2-chl or ophenyl et hyl , 2-fl uorophenyl et hyl, 3-

met hoxyphenyl et hyl , 3-fl uorophenyl et hyl, thienylethyl, indonIethyI, 4-

hydr oxyphenyl et hyl . 3, 4- dlnethoxyphenylethyl 2-chl oro-4 |odo hen | et hyl, 2-
fl uoro-4- 5ﬁgﬁylethyl 4-chl or o- 2- quorophenerthﬁF U208 = 2-

fl uor ophenyl et hyl , 2-f|uoro 4- met hoxyphenyl et hyl , 2- trlfluoronethyl- -

fl uorophenyl et hyl,, 2,4-difl uorophenyl et hyl, 2,4-dinethy|pheny|ethy|, 2,4 18
WO 2005/ 051391 PCT/ US2004/ 039020 di net hoxyphenyl et hyl , (2-pyridyl)ethyl,

(5o 1) et it SR O Bt ne, pibib kg S S et 1 e

sel ected f ronm)&{mhmgepasznmd)@ﬁ emhembxéfme behbfiran Jarget hoxyphenyl et hyl ,

4-fl uor opheny] e %R enyl et hyl chl or o- 2- f'l uor o henyl et hyl ,

2, 4-di chl orop'ﬁ%li’ﬁ’{zé’fll'@f‘ &hﬁ%@'ﬁ?ﬁ% groapyl gzpun@r desifused pgeny| et hy!
I t

group. I'n stiddmes dd?ﬁ{e]'. hgt?%é mlﬁlﬁdéﬁ%oxy lﬁ@ﬂt}yﬁlt haye other

phenyl et hyl , , 2, 4- [ or ophenyl et
phenoxypheny| @olp$ poadegd tﬁmembehﬂgyhembemew@h ainefkyi g:blu)n*s Réther,

et howyphomyt e sFube PRE RUGE blsrtohar? AT G sl eitgflutes

met hoxypheny| iétbdaryl Jrobpsdr RepessdntitivelsubbituR@NaE gy henyl et hyl ,
3, 4- di et hoxy hen Iryet@; Ipr chl oro- 4- |os'clijophe | et h){) ?ﬁ?ﬁmﬁ?g @
utn

met hyi pheny| et4hptituted Pneer Bose Bmeér\rdﬁmmyp%t ding, ot limited to, amino,

2-f 4-b I
2-tri 1 uorom %*?%‘;VH?% R . e s ARbaREHi TR ﬂ@‘p&m
2, 4- di met hy| phelade &onyb to 244mg|mwmbebsyphenyl ethyl, (2- pyridyl )et hyl ,
(3-pyridy|)ethy|, (4-pyridyl)ethyl, (pyridyI)(hydroxynethyI)ethyI,

h ) (hyd t hyl ' bstituted .
(het or oar y! ) (BP0, ywet P SersiTISLiipbF i By iAR3R et e cleve in
(aryl) (hydr oxwhieh Iamy)dedigeﬂ orgzanbigrs bordi bBan hlkylegtoap ik wm&wtw’twa ®dnd to
(aryl) (al koxy Ma sub tneat ed and unsubstituted
(aryl) (aryl o& ”ﬁ@tp?@;gy)c ggUp %ﬁiﬂ @®bo¥eand unsubsti tut ed
(aryl) (aryl al koxymethyl )ethyl, substituted and unsubstitut ed

aryl) (heter me
Ear);il gghetergg%?};rgxyﬁe@t{%\%wgh Yo %s’%ﬁ“ﬁﬂig%s unsu st | tut ed

(het eroaryl ) (iR Ryveregan @tQ%VlPO" bm of aualkyl ginup iseeplanedtwithea bond to
(heteroaryi) (fpy Wgyéﬁgtd%y 5\% ituted and unsubstituted

(heteroaryl) (aryla substituted and unsubstituted
(heteroaryl) (heteroaryl oxynet hyl )et hyI and substituted and unsubstituted
[0042] Aminocarbonyl groups are groups of the formula RR'NC(O)-,

wherein R or R" may be the same or different, and each is independently
selected from H, or substituted or unsubstituted alkyl, cycloalkyl, aryl,
heterocycly! or heteroaryl groups, as defined above.

[0043] In general, “substituted” refers to a group as defined above in
which one or more bonds to a hydrogen atom contained therein are replaced
by a bond to non-hydrogen or non-carbon atoms such as, but not limited to, a
| halogen atom such as F, CI, Br, and }; an oxygen atom in groups such as
hydroxy! groups, alkoxy groups, aryloxy groups, and ester groups; a sulfur
atom in groups such as thiol groups, alkyl and ary! sulfide groups, sulfone
groups, sulfonyl groups, and sulfoxide groups; a nitrogen atom in groups such
as amines, amides, alkylamines, dialkylamines, arylamines, alkylarylamines,
diarylamines, N-oxides, imides, and enamines; a silicon atom in groups such
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(heteroaryl) (heterocyclyl oxynet hyl ) et hyl groups. [0050] In conpounds of
formula A and IB, R2 is selected fromH or substituted or unsubstituted
aryl al kyl, heteroaryl al kyl, al koxy, al kylam no, 19 WO 2005/051391

PCT/ US2004 20 di al kyl am no, aryl, heteroaryl, heterocyclyl, cycloal kyl,
heterocch@?éﬁg 191 cycl oal kyl al kyl, al kenyl , aIkynyI,PSTﬂéﬂw P390 ups.
Compounds of fornmula A and IB with R2 val ues such as those set forth above
have been found to exhibit reduced bioaccumrul ati on properties as evi denced
by lower t112 blood plasnma values in test subjects to which the conpounds

have been adyg;:ni r r A _conpou . al so provide inproved

pl asnma Omxcg\géﬁﬁgéslﬁlgﬁgd ﬂ@ﬂjgr g@%ia(@g@ég&iﬁg’goelggﬁﬁrﬂﬁwlGiFi%Hpsvéi‘Ges. In sone
enbodi ment s, tRdrylsilylgrbeps; emdfothen lsetbriatdrs BOvatous b3 rbﬁb'é.eﬁuﬁﬁ&%acyd yl
groups or substituted or énsubstituted het er oaryl groups.” I'n other

embodi nent s, 34! PIOUDS and 230 sHbsHtuted syeloalkireupsiard bthers atsedngyde di ny! |

pi peridinyl, oW RIAMYH on8RF i i i t et.r ahydr of uranyl ,
furanyl, pyr rg([gllii)‘ggir rigl , pgprol ;ef&?btbﬁi}‘g%h%%??iﬂap@ﬂéﬁgmd&%?%ﬁﬁ%%ﬁ pyranyl,
t et rahydr _opyrfaihl_ﬁlpf?d ¥ arkangddoa etoroatem slich py vaygeryin, cdrbbma otatbexypyr i ni di nyl
oroups. In SSASHE Kounds T RER 1 orolés B Akiingp. oxbree cveisanst, or
het erocycl yl apdauigpilespf fornmula 20 _ 1 - WD 2005/ 051391 PCT/ US2004/ 039020 /N
\' %NN N\ NHCNH, CGT3HNO J Nv H~N NZ Nt/j] HW-( + GNO

HANT _H v V[0&44\] NH Substituted cycloalkyl, substituted aryl, substituted heterocyclyl
and substituted heteroary! also include rings and fused ring systems in which
a bond to a hydrogen atom is replaced with a bond to a carbon atom.
Therefore, substituted cycloalkyl, substituted aryl, substituted heterocyclyl and
substituted heteroaryl groups may also be substituted with alkyl groups as
defined above.

[0045] Pharmaceutically acceptable salts include a sait with an
inorganic base, organic base, inorganic acid, organic acid, or basic or acidic
amino acid. As salts of inorganic bases, the invention includes, for example,
alkali metals such as sodium or potassium, alkali earth metals such as
calcium and magnesium or aluminum, and ammonia. As salts of organic
bases, the invention includes, for example, trimethylamine, triethylamine,
pyridine, picoline, ethanclamine, diethanolamine, triethanoclamine. As salts of
inorganic acids, the instant invention includes, for éxample, hydrochloric acid,
hydroboric acid, nitric acid, sulfuric acid, and phosphoric acid. As salts of
organic acids, the instant invention includes, for example, formic acid, acetic
acid, trifluoroacetic acid, fumaric acid, oxalic acid, tartaric acid, lactic acid,
maleic acid, citric acid, succinic acid, malic acid, methanesulfonic acid,
benzenesulfonic acid, and p-toluenesulfonic acid. As salts of basic amino
acids, the instant invention includes, for example, arginine, lysine and
omithine. Acidic amino acids include, for example, aspartic acid and glutamic
acid.
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H'" NHNf DHNj / HNN HONkk HNO ~-OQ N,O OHH HNNKkK O/ N
H 21 WD 2005/051391 PCT/US2004/039020 which nay be additionally .
substituted or may be unsubstituted. In sonementﬁogizm_ents, I t hte |dn}/ent i on
rovi des conpounds of formula A and IB in i C is selecte rom
gubstitutéﬂ0 5H3Ubst i t ut ed heterocyclylal kyl, or cy®CHASKIHEMN N0 groups.
For exanple, in some enbodinments, R2 is selected froma group such as a
substituted or unsubstituted cyclopropylam no group; a substituted or
unsubstituted pi perazinylal kyl group such as a piperazinylmethyl group or

' ' I : [ i di nyl al kyl such as a
o 6 1 R o e Bty o Rl o Srsshesevso e
oun) Dranp) SOUBY, AUy ThRH BRorplo o df Hade tfithiathed il H:0%, <!

group. Exanples include conpoldnds of the OW Ng 1
addi tional |y Bigeated frogtundssirablg reastiongitNaipratiicting gioup®niddN tbifhosy  H2N

L. HO [0051}]: Q .and .| R4, and R5 are

i ndependent | yéks"lle e@?{ gg%ﬁ'sg%hés tﬁlgé@?’éﬁ?hﬁ‘g} ; rc@&iv&ﬁg@ueﬁ,m NG

substituted Synthesis, Greene, T.W.; Wuts, P. G. M., John Wiley & Sons, New York, NY,
(3rd Edition, 1999) which can be added or removed using the procedures set

forth therein. Examples of protected hydroxy! groups include, but are not
limited to, silyl ethers such as those obtained by reaction of a hydroxyl group
with a reagent such as, but not limited to, t-butyldimethyl-chlorosilane,
trimethylchlorosilane, triisopropylchlorosilane, triethylchlorosilane; substituted
methyl and ethyl ethers such as, but not limited to methoxymethyi ether,
methythiomethyl ether, benzyloxymethyl ether, t-butoxymethyl ether, 2-
methoxyethoxymethy! ether, tetrahydropyrany! ethers, 1-ethoxyethyl ether,
allyl ether, benzyl ether; esters such as, but not limited to, benzoylformate,
formate, acetate, trichloroacetate, and trifluoracetate- Examples of protected
amine groups include, but are not limited to, amides such as, formamide,
acetamide, trifluoroacetamide, and benzamide; imides, such as phthalimide,
and dithiosuccinimide; and others. Examples of protected sulfhydryl groups
include, but are not limited to, thioethers such as S-benzyl thioether, and S-4-
picolyl thioether; substituted S-methyl derivatives such as hemithio, dithio and
aminothio acetals: and others.

[0047] Prodrugs, as used in the context of the instant invention,
includes those derivatives of the instant compounds which undergo in vivo
metabolic biotransformation, by enzymatic or nonenzymatic processes, such
as hydrolysis, to form a compound of the invention. Prodrugs can be
employed to improve pharmaceutical or biological properties, as for example
solubility, melting point, stability and related physicochemical properties,
absorption, pharmacodynamics and other delivery-related properties.

[0048] The instant invention provides potent and specific agonists of
MC4-R that are small molecules and may exhibit reduced bioaccumulation
properties when administered to animal subjects. In accordance with one
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or unsubstituted al koxy or al kyl groups. In sonme enbodi nents, each of RS,
R4, and R5 are H 22 WD 2005/051391 PCTI US2004/ 039020 [0052] I n conpounds
of formula 1A and IB, Z is a piperazinone of fornmula N HNJ which may be
additionally substituted. In sonme enbodinents, Zis a piperazinone of
formul a N‘Ygz‘}qﬁd“-’llﬁlsorre such enbodi ments, Z is a pi perBEF/R’éH@‘”@ﬁW@orrml a N
HN [ 0053] Conpounds of formula A and IB wth Z values such as those set
forth above have been found to exhibit reduced bioaccunul ation properties
as evidenced by lower t1/2 blood plasna values in test subjects to which

th ds h st CGe | h I
b ov dor v S5R BT Hen vt 1 e o P oa PuBPRHEDs SERTR RGeS br i n
Cmax val ues ﬁﬂgwe?,]&tgé?%f HUMIPHAaLE Lt cally éb@e&atﬂéfsbﬁ@l%re& mﬁmbsms

reductions i I'ntake) at 16 hours and npK a were al so
observed in pravidesiuy; t@etlevarwpnwfﬂmerdmlmmwﬁndﬁs ¢fdhm§pmp|oun odi formula

posbessi ng. r EhBREIR et BN BHSsTERE seRL Berd Hefel Sl

are set fort puitmbRetheriof, qyersteb askreel) and doivatesithereahoCempaindo2 005/ 051391
PCT/ US2004/ 039020 [ 0054] In caonpoynds of forrmula IA and IB, R3' is selected

fromH or sfsswuia Wy edBhavgtbadeiowing slUGMES: al kyl, al kenyl al kynyl ,
cycl oal kyl, heteroaryl, heterocyclyl, heterocyclylalkyl, aryIaIkyI,
het er oar yl aI kyl, or g:ycl ogbkyl al kyl groups. Ingsome gfbodi ments, R 3" is
selected from substl groups. In sone
enbodi nent s, i s Jgel e vy of Rlubstirfut ed and
unsubst i t ut ed cy w cyclhifiexyl ,
2, 3-di al kyl cycl ohexyl | cycl johexyl ,
2, 6-di al kyl cyclzo I =~

R

N z

A B
[0049] In compounds of formula 1A and IB, R! is selected from

substituted or unsubstituted arylaikyl, heteroarylalkyl, aryl, heteroaryl,
heterocycly!, cycloalkyl, heterocyclylalkyl, cycloalkylalkyl, alkenyl, alkynyl, or
alkyl groups. In some embodiments, R' is a substituted or unsubstituted
arylalky! group such as a substituted or unsubstituted phenylethyi group. In
some such embodiments, R' is a substituted phenylethyl group such as a 4-
substituted phenylethyl group or a 2,4-disubstituted phenylethyl group such as
4-halophenylethyl, 2-halo-4-alkoxyphenylethyl, and 2 4-dihalophenylethy!
groups. In some embodiments, R! is selected from phenylethyt, 2,4-
dichlorophenylethyl, 4-methoxyphenylethyl, 4-phenoxyphenylethyl, 4-
bromophenylethyl, 4-methylphenylethyl, 4-chiorophenylethyl, 4-
fluorophenylethyl, 4-ethylphenylethyl, cyclohexenyiethyl, 2-
methoxyphenylethyl, 2-chlorophenylethyl, 2-flucrophenylethyl, 3-
methoxyphenylethyl, 3-fluorophenylethyl, thienylethyl, indolylethyl, 4-
hydroxyphenylethyl, 3 4-dimethoxyphenylethyl, 2-chloro-4-iodophenyiethyt, 2-
fluoro-4-methylphenylethyl, 4-chloro-2-fluorophenylethyl, 4-bromo-2-
fluorophenylethyl, 2-fluoro-4-methoxyphenylethyl, 2-trifluoromethyl-4-
fluorophenylethyl, 2,4-difluorophenyiethyl, 2,4-dimethylphenylethyl, 2,4-
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di al kyl cycl ohexyl, 3-al kyl cycl ohexyl, 4-al kyl cycl ohexyl,
3,3,5-trial kyl cycl ohexyl, 2-am nocycl ohexyl, 3-am nocycl ohexyl,

4- am nocycl ohexyl, 2, 3- diam nocycl ohexyl, 2, 4-di am nocycl ohexyl,

3, 4-di am noc clohexyl 2, 5- dlan1nocyclohexyl 2, 6-di anm_noc clohexyl

2, 2-di am A4 é@ 2. al koxycycl ohexyl ,  3-al koxycyBFi&31y/039020
4-alkoxycyclohexyl 2,3- dialkoxycyclohexyl 2, 4- di al koxycycl ohexyl ,
3,4-dialkoxycyc|ohexy|, 2, 5- dialkoxycyclohexyl, 2,6-dialkoxycyc|ohexy|,
2, 2-di al koxycycl ohexyl, 2- al kyl thi ocycl ohexyl, 3-al kylthiocycl ohexyl,

2 4o al ky'  HRRYERAsieti Ry AL ERD DRIy (+-myridyheth
di al kyl t hi ocwr@yg@um@nﬁg{mn@m artd mpnyl;(hmkymaﬂﬁﬂ)étm ftoupi awycl ohexyl

fl uorocycl oal k

| uor oal | oal k tr|f uor o | oal k
cycl opentyl , %9 hepR Ime'}é%ﬁép d fremacd-teRrey -m ﬁ@?ﬂ?@ﬁb;yl

2 ppeny vl Sheidend: °§‘%"“e‘ﬂ"@““*ﬁZﬁi‘g&%ﬁéﬁw‘@”’iﬁf‘?ﬂy'f’%b@ﬁ}ﬂ%‘?‘g\ &1 nor bor ny1

bornyl, nor bohlmydt-?-fhmbpimuletlnw,ﬂ 4gi1@1.llpr9ph$mv|@hyll, #-lsomephenyletyhends, R3, is

sel ect ed frogﬂ%{ﬁ& @ﬁ’ Cﬁﬁﬂﬁﬁ!ﬂl@&? @i%@%@ﬁ %E?Odq@s%ﬁtsu&wsbgélb&%ed
cycl ohexyl t C

2, 3-di net hyl gped prli@wéthylzza aicmatcrmbﬁyletr@naxmbtho%yéhermémylhul cycl ohexyl ,
2, 6- dlnethylc%clohexy : met h cl ohex " thyI cl ohexyl ,

4- et hyl cycl GRERYAYP snyeﬂlv! ﬁh@ﬂﬁﬁ‘@p tfwéﬁymefwnhenm .;%/rm ohexyl ,

5ot hyl oy el ShesenemyRUER AEYBAERY S, doichpRt M‘WC' et
tAfr:‘]Ic:J(J:‘) (r);)rzre trrﬁnetbdnqmd:lbovieﬂwl,z dhlaraphenylethyl, 2-ﬂmu'¢9hegwtatb{1:a%yl 4-
f 1 uor onet hyl ﬁﬁﬁ%’%’f‘?ﬁy'&ﬂyf é ﬁ% ﬁé‘?%ﬁt@ﬂb%ﬁ&v&qg@ % hé’ﬁ RS?'ilylétaﬁl

2005/ 051391 BALHEIAGA/ Ay, fz-wmmmphewlmynlmmm oal kyl), and
quoro(poncycllc cycl oal k oups. In sone enbodi ments, R3'" is a

Cubot |t e Srethylataeetiu 2ilusi-denidpeheny it ZorafBupTOPherUREY L uCh
erbo o0t s offlrh . el Ad ISR HRIIRENHA FlorRBNGUEY . £ 02

group haV|ng the ormu npounds o and | B may
exhibit r edua:hfd:ordpmqlathwu z;mdumeﬂlytmenyleﬂwl |214-dnnellbbxml'tejngtaﬂwlt(ﬁ whi ch t hey

Subj ects. epuryesn; Crairihrt. Sbyudieth PURRD GUTroRFESHIBRYE t ea (o
rodents suchp ﬁérlmr?ﬁr@fyﬂnétﬁyl?ethhoé{um&:te@ﬁﬁdj0ﬂ§ubéﬁhﬂéﬂes felines, rabbits,

gui nea pigs, = porcines es’ such as humans and nonkeys, and the |ike.
I'n some (heteroaryl)(hydroxymethyl)ethyl substituted and unsubstitute

(aryl)(hydroxymethyl)ethyl groups, substituted and unsubstituted
(aryl)(alkoxymethyl)ethyl, substituted and unsubstituted
(aryl){aryloxymethylethyl, substituted and unsubstituted
(aryl)(arylalkoxymethyl)ethyl, substituted and unsubstituted
(aryl)(heteroaryloxymethyl)ethyl, substituted and unsubstituted
(aryl)(heterocyclyloxymethyl)ethyl, substituted and unsubstituted
(heteroaryl)(alkoxymethyl)ethyi, substituted and unsubstituted
(heteroaryl)(aryloxymethyl)ethyl, substituted and unsubstituted
(heteroaryl)(arytalkoxymethyl)ethyl, substituted and unsubstituted
(heteroaryl)(heteroaryloxymethyl)athyl, and substituted and unsubstituted
(heteroaryl)(heterocyciyloxymethyl)ethyl groups.

[0050] In compounds of formula IA and 1B, R? is selected from H or
substituted or unsubstituied arylalkyl, heteroarylalkyl, alkoxy, alkylamino,
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enbodi nents, the invention provides conpounds in which the t1/2 value for
the compound is |ess than 35, 30, 25, 20, 15, 10, or 5 hours in a tissue
with high blood perfusion such as brain, liver, kidney, and heart. In sone
such enbodi nents, the ti,2 value for the conmpound is |less than 4 hours and
in some NPOWHMIAYs is |ess than or about 3 hours in ZCTUSIYHOYP20, subj ect
to which the conmpound has been adm ni stered. [0056] One or nore conpounds
of the invention may be included in pharmaceutical formulations or

medi canents. Such conpositions include at |east one conpound of fornula IA

and/ or | B and, har.naceut | cal | cceptaple carrier. Therefore, the

conpounds of d‘?'%’#‘ﬂﬁ n?'ﬁ@nhe%@%ﬂyﬁﬁ d QQL cﬁ’B%’ﬁ‘:‘ébQ?t@'ﬁ@tﬁ'%hﬂnts and

phar maceut i cadycfoalkyldiiatl alkényll Calky+i8 o @lkyl Q%Hs.ng;o%gb(%%s%f%ﬂ%ﬂ% gg disease
e i abetes, erectile

such as, but not limted to, obeng, typ
dysfunction, ‘ﬁﬁfl@c‘%tﬂ RC valugsysugh asdese $aidortly abievebave beemfosioddo enbodi nent s,

the MC4-R ' ' ' j 3 [ ' tes. 25

20051 051301 P IIESY6ET BRabEyRURRRL Hrctardetbm. ovige MR B ferPodrea at ca

di seases i nclpiasma adhiesiis test subjetis ta whidl thetcompougdsd halgebeeh, a conpound or
iti f. t.h ' t i tion. | h enbodi ts, th

conpounds. of B9RINEtared el i SorapRis o REYBRIMErPE PRSTRC i ssues

such as int remapngiu@s_amj rﬁépggo@@ﬁ@@i,ﬁﬁm_@eégkgiﬁ@tm.x @Qgégn ﬁéﬁﬁé on pf t he

conpounds and conpositigns of the invention nay Dhe acconplished using

various met heabodinentsy R tihselectedfom pulestited on unsubslitued mstetooymiyl, t he
d i § o i i Qinsh ' |ly. 858 The i
comounds r ;ﬁ g@lﬁs}?Il %%&g%deté%rapmnoéfue@hﬁﬁgdjhé@hm@& ei [ 8 ] Cer oo oot

conmpounds ma stereors Plous st ereoi somers
i ncl ude enantenbadimentsiiREss selected from anistitited o8 URsEHILEEQ WYfidingl, | SOMErs. I n

sonme cases, qQpe . stereoisoner may, be re active and/ or may exhi bit

benefi ci al e%f'%%r{@n 'rP’p%@ﬁWé(L i"égﬁh?lg'yg‘t?wgm%ﬁ@"%ﬁ- ttrabwdeofurenylvhen separ at ed

from the ot hdurangl, eyReliGRYTESYrfdlyl, {HRMHER I, td Ifah?ardfﬁt)éhéfwlgé}f?aﬁ e skill of the
t d eCtive pre

ordinary artisan to separate, and/or to0 se re said
st er eoi soner detraletieriragylytetrahydrothienysamy, pyrazinyl; thiazahdt pyrimidimyent i on

oer j _ t ; e mic . |
o ot cal |y udeHERy Clntoli iy @sont By BTBE S, bR P ghsy Bes T or
conposi ti ons saitiecsuahesmbbdiments) & dsl sélgctetiony hetepoaty| Wé%eﬁb@?él?ltﬂ?gﬁp of the

i nstant i nventf' on. .or pharmaceutically acceptable salts or tautoners
thereof, witH ceutically
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acceptable carriers, excipients, binders, diluents or the like, to treat or
aneliorate a variety of disorders. Exanples of such disorders include, but
are not limted to obesity, erectile disorders, cardiovascul ar di sorders,
neuronal _injuries or disorders, inflammtion, fever, cognitive disorders,
sexual bel¥ %%?msﬁ?%orders. A therapeutical ly effectivECAESMENNer refers
to that anount of one or .nore conpounds of the instant invention sufficient
toresult in anmelioration of synptons of the disorder. The pharmaceutica
conpositions of the instant invention can be manufactured by nethods well
known in the art such as .convention granul ating, m xing, dissolving,
encapsul ating, |yopht i { Sses, anong

f'ng ati
ot hers. The conposi{lions |[can b he fgrmo for ‘gxanplle,” granul es,
WD 2005/ 01391 PCTI U$2004/ 039020
s, €lixi e suspensi or’ solutions. The

powders, tablets, c
supposi tories, inject™Nons, énul st
i nstant conpositions can be fornulated for various routes of adm nistration,
for exanple, by oral adm nistration, by intranasal adm nistration, by
transnmucosal admi nistgatiemr, by gectal adm pi st kation, stipeut aneous

%h ?i &hs,i

adm ni stration as meyltﬁj' nt r ayhe ? intraﬁﬁqﬁ seul ar,
i ntraperitoneal, inﬁ§§g? al , irMyao Hlar i ntlr avent
conmpound or conpounds NHhe ins i Avent Scan’ al

r injection. The

NHdmi ni stered in
a local rather than a systenm c fashion, such as injection as a sustai ned
rel ease fornulation. The foll owi ng dosage forns are given by way of exanple
and shoul d not be co rugd- as | LRjti J

t he st@pt inventign. [0060] For
oral, buccal, and s ti rs, ¢” susgensi ons,
gel caps caph@i;/;je accept abl e as
b

granul es, tablets,
sol i d dosage fofms. \{hese canHbe prepared, ~{ or-exanpl m xi ng one or
nor e conpounds of theﬁ nstant invention, or pPpharmaceutically acceptable

salts or tautoners thereof, with gt | east one additive or excipient such as

a starch or other addidjve, Suit ditives of.excipientg are sucrose,
| act.ose, cellul ose gugarN manni tito), xtran, /A0 ol, starch,
agar, alginates, chitins,| chitgsans,| pectins, tigagacan{h gum gum ar abi c,

gel atins, collager®i~c¢ in, al , §ynthetic or sem hetic polymers
or glycerides, nethyl ceIIulose,ﬁhydroxypropylnethyl-celIulose, and/ or
pol yvi nyl pyrrolidone. Optienally, orq%jdosage fo&gs can contai n ot her

ingredients to aid i such nactiv QQ9nt, or
at e, or Qreservativeg sudgh as paraben or
as ascorgi c-Neci d, togoplrerol or
1 1

sorbic acid, or anth

| ubricants such as{magnesi um s
cysteine, a H N N '
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di sintegrating agent, binders, a thickeners, buffers, a sweeteners,
flavoring agents or perfum ng agents. Additionally, dyestuffs or pignents
may be added for identification. Tablets and pills may be further treated
with suitable coating materials known in the art. [0061] Liquid dosage
forms for Y¥PA5Hhi stration may be in the formof pR% ﬂﬁ&@ﬂﬂ’?%’é’l ly
accept abl e enul si ons, syrups, elixirs, suspensions, slurries and solutions,
whi ch may contain an inactive diluent, such as water. 27 WD 2005/ 051391

PCTI US2004/ 039020 Pharmaceuti cal fornmul ati ons may be prepared as liquid

suspensi ons or,, solutjon Si a sterile liquid, such as, but not limted
to, an oil, wiblE ,m%)h{)e 339@%‘?‘8’ %t‘MPmﬁagﬁéJ"@ﬂb%m@@& Ipis@meaceuti cal |y

suitabl e surf@ﬁbaﬂmnts,&hlémﬁiimgﬁg@rgsﬁoggjggrai?iadﬁgzggggﬁd gy be added

for oral or parentgral admnistr OvVe, Suspensi ons
may i ncl ude owhich RSjgselgctes fromsubsiituteduar unsubstitutediheteredydiglalkpbanut oi |,

sesane oil, c Qi r il nd olive oll. Su i on preparation
may al so conté{cﬁldye@%ﬁ@(a(#m'ﬁg%t eogﬁa&@ﬁe's'ﬂéﬁmfse@bm)me&?gﬁ? SP@GFﬁdgpyl

nyristate, fafrom agiodpgush esiaisubstidedoritdubiitited ajdopragyibmifty Gidupdes.
Suspensi on fornul 6{1 i ncl ude al cohal s, such as, ut not"limted to,

et hanol , i sop? SP5% 'tgtgazlﬁgﬁ?éubﬁﬁ%eﬂﬂe@iﬁﬂﬂW',Qfgll}}éé?'bﬁs@nd propyl ene
glycol . Et herﬁaeclagig@hﬁnétﬁgpgroﬂﬁb{ Ialhrﬁ-"rge‘ilhs}lﬂFel%Qw‘rﬁélﬂﬂ@'pgﬁf %% ), petroleum

hydr ocar bons 's ral oil ‘and petrolatu an al so be used
i n suspensi orpipefidinylakylgroup [s0Cib a3} afuiperidityimetiyhyroupnorms sipeadinglethye. 9., to
del i ver conpo . ofRzadm . ni stratign by inphalatjon (e.g., to
del i ver conpoéjﬁgé' ﬁfﬁ?%gﬁﬁ"?"ﬂ%ﬂﬁgg may he ﬁ%&ﬁﬂg@m %@HBS&H Tati ons may
be a sol uti onyunsaibstiutad al df@vcldwwﬂgfoup(?rE)@@rﬁﬁJé@incﬁJ@B"@ﬂﬁBdlﬁxd@QNH?eOpr opriate
sol vents and fOﬁti.ongl gﬁot er conpounds such as, but not limted to,
stabilizers, 'QREWHBCPK 'QIWiﬁﬂbWF&be agdditionallyishstituted) nodi fiers, surfactants,
bi oavail ability nodifi.ers and conbinations of these. Exanpl es of intranasal
formul ati ons and net hods of adm nistration can be found in WO 01/41782, WO
00/ 33813, WD 91/97947, U.S. Patent No. 6,180, 603, U.S. Patent No.

5, 624,898; Published U S. Patent .

No.' 10/ 374,507); and W€
reference inits enti and f
herein. A propellant S

ni trogen, carbonygj¥oXxides
conmpound or conpounds of the

5

, or

HoN ,

Y

HO

[0051] In compounds of formula IA and IB, R®, R* and R® are
independently selected from H, Cl, I, F, Br, OH, NH;, CN, NO,, or substituted
or unsubstituted alkoxy or alkyl groups. In some embodiments, each of R?,
R* and R®are H.
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instant invention are conveniently delivered in the formof an aerosol spray
presentation froma nebulizer or the |ike. 28 WO 2005/ 051391

PCT/ US2004/ 039020 [0064] Injectable dosage forms generally include aqueous
suspensions or oil suspensions which nmay be prepared using a suitable

di sper santV@OIBY ng agent and a suspendi ng agent. IHFEE%&WW@”P@rnE may be
in solution phase or in the formof a suspension, which is prepared with a
solvent or diluent. Acceptable solvents or vehicles include sterilized
water, Ringer's solution, or an isotonic aqueous saline solution.

Al ternatively, rile Qils may .  be enployed ol vents or suspending
agents. Pref el;'oz{i%?; t héﬁcﬁ"mPSPXf’%PfE?"%ﬁlﬁ lé ?'ﬁ%@%—@@l Rieenaginopa@fudi ng
natural or syfatmglai c oils, fatty acids, nono-, di- or tri-glycerides.

[ 0065] For injection, the pharmaceutical fornulation nay be a powder
suitable for reconstitution with qg appropriate solution as described above.
Exanpl es of these include, but are f 'tgﬁifo, freeze dried, rotary
dried or spray dried powders, anorphgus povefs, granul es, precipitates, or
particul ates. For injection, the formjl ati ons may optionally contain
stabilizers, pHnodifiers, surfactabNs, bioavailability nodifiers and

conbi nations of these. The conpounds na e fornmul ated for parenteral

adm ni strati by injecti.o ch a ol us injection or_continuous
i nfusion. A %'Eywa%%afj@ﬂﬂ?ﬁﬁ@rsm?ﬁﬁ”%t ﬁﬂﬁoﬁﬁeﬁboﬁlm%@ﬁeﬂs or in
mul ti - dose cqiip@iaiitione df @stfilla For rectal administration, the pharnaceutical

formulations may be in the formof a suppository, an ointnent, an enenma, a
tablet or a creamfor release of conpound in the intestines, signoid

fl exure and/or rectum Rectal su i S @#% prepared by nixing one or
nmore conpounds of the instant inventyon, oN'pharnmaceutically acceptable
salts or tautoners of the conpound, i th adqceptabl e vehicles, for exanple,

cocoa butter or polyethylene glycol HNwhich/is present in a solid phase at
normal storing tenperatures, and presen In a liquid phase at those
tenperatures suitable to rel ease a drug pnside the body, such as in the
rectum Ols may al so be enployed in thespreparation of fornulations of the
soft gelatin type and suppositories. Water, saline, aqueous dextrose and

rel at ed sugarn sometsurhssmbodimehtes 2rie bpiparkzingne epfeinpuRd i n the preparation
of suspension formul ati ons which may al so contain suspendi ng agents such as
pectins, carboners, nethyl cellul 05 29 1 |

'
NI

1S

[0053] Compounds of formula IA and [B with Z values such as those
set forth above have been found to exhibit reduced bioaccumulation
properties as evidenced by lower 1, blood plasma values in test subjects to
which the compounds have been administered. Generally, such compounds
also provide improved plasma Crax values and may also provide improved
brain Cmax Values and intracerebroventricular (icv) efficacy. Significant
reductions in FI (food intake) at 16 hours and 30 mpK (mg/kg) were also
observed in some subjects for some compounds of formula IA and IB.
Compounds of formula IA and IB have been found particularly suitable as
possessing reduced bioaccumulation properties. Examples of such
compounds are set forth in the various embodiments described above.

Hiitnsnie
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WO 2005/ 051391 PCT/ US2004/ 039020 hydroxypropyl cellul ose or carboxynet hyl
cellulose, as well as buffers and preservatives. [0067] Besides those
representative dosage forms described above, pharnaceutically acceptable
excipients and carriers are generally known to those skilled in the art and

are thus RPYWHEH the i nstant invention. Such exci BCENSL0LARWarri er s
are described, for exanple, in "Rem ngtons Pharnmaceutical Sciences" Mack

Pub. Co., New Jersey (1991), which is incorporated herein by reference.
[0068] The fornulations of the invention may be designed for to be

doscri bed nOBRR Thus T enBhoHaRRELGhHEd S LS sReciag Tramdbone
formul ated fogybstinéd of h@ghbrsﬁhﬁ@@ary@ralmrausérfywerw yﬁ%gclompﬁﬂlste Qﬁgl nstant

conposi tions may al so conprise, for exanple,  posones,’ or sone

ot her encapsuﬂ'%t@wyﬁm hetesecyelyalisd, a'&lﬂ'ﬁ%l*@ﬁﬁpawlalhyl,aor ayctoaligdalkylel ease form

t d | g# f th
phar naceut | e AR T e SotARm e, RY iCEdBi ol SERIVEIS or "Gyl i nders and
bl ant §dsL2mr§?’§?§:\ﬂ¢mmm scupa dmocwl s P ?ﬁ?ﬁ?%@gr "3l s
Ser(::)h as silic %ﬁ&o%ﬁon%?tgﬁe(&s&hgﬁtp%dﬁﬂ%”g@tﬂ-'tﬁé?@ﬂd Aexmerapeutical |y
effective dosaky@dvcsmxypztmrau@welbhe?ii ihﬁiualﬁﬂgmbﬁl%y |24 dfesu' ts in

$

anel ioration of Sy dosages ma dependi ng on
condi tions of 'G*E'ﬁﬁ@@he%@ |k){i@@lﬂhﬁévlgﬁt6~dlgli<uleydbhenéa‘3 #h conditions,

Fate, and cordRuBEsh SARACIIMAONTAHBERANA St SdrakitkEStem ai ni ng
effecti vearmLmamlmogcmabkyiy\a-hmmbdyﬁabhbﬁylnd-%nﬂﬁoéy&!tiﬁeﬁk?l 293“06“ ment ation and
t herefore, we wthin th o%géﬁﬁfﬁvovthe I nstant i nventi on.

t her apeuti cal ?/mgmc(\;“élf’h? vighexyh SrtHiagningeyelahexyk BLﬁt—e of

adm ni strati Qlamidcd9s 1f DB . ounds of 30 WO
2005/ 051391 PCT/ US2004/ 039020 atrﬁ@%f:ﬁd %rl hvg%{ﬁﬁgwlsoq{aex?@rgpwl ation that

exhibits a hi%@WﬁW'Qh@M,l%ahknmyclohw 44aﬂqoamu:ﬂohexyhﬂ¢% is the dose ratio
et weon L050 SARCUIREERRR 4 BfAkEhlohaoRahdco F 2aieo i B6BeR iz Bne papuiat i on
and the ED50 dlaikmkycydlohexyl,l‘@Sactm%wblbhexﬁfzf zrzﬁaw@cywcléﬁ)&mfz the
popul ati on. aqkeyltlﬁ|ocyclonexyl?%5glk?lrtf%ogfélgl{exyl 49alkylth|ocyc!ohexyl 2,3-
dialkylthiocyclohexyl, 2,4-dialkylthiocyclohexyi, 3,4-dialkylthiocyclohexyl, 2,5-
dialkylthiocyclohexyl, 2 6-dialkylthiocyclohexyl, 2,2-dialkylthiocyclohexyl,
fluorocycloalkyl, flucroalkylcycloatkyl, trifluoromethylcycloalkyi, cyclopentyl,
cycloheptyl, cyclohexenyl, cyclooctyl, 2-arylcyclohexyl, 2-phenylcyclohexyl, 2-
arylalk;lllcyclohexyi, 2-benzylcyclohexyl, 4-phenylcyclohexyl, adamantyf,
isocamphenyl, carenyl, 7,7-dialkylnorbornyl, bornyl, norbornyl, and decalinyi
groups. In still other embodiments, R* is selected from the group consisting
of substituted and unsubstituted cyciohexyl, 2-methylcyclohexyl, 2,2-
dimethylcyclohexyl, 2,3-dimethylcyclohexyl, 2 4-dimethylcyclohexyl, 2,5-
dimethylcyclohexyl, 2,6-dimethylcyclohexy!, 3 4-dimethylcyclohexyl, 3-
methylcyclohexyl, 4-methylcyclohexyl, 3,3,5-trimethylcyclohexyl, 4-t
butylcyclohexyl, isopinocampheyl, 7,7-dimethylnorbornyl, 4-
isopropylcyclohexyl, 3-methylcycloheptyl groups, 2-fluoro-4-methylcyclohexyl,
4-fluoro-2-methylcyclohexyl, 4,4-difluoro~2-methyicyclohexyl, 4-
trifluoromethylcyclohexyl, 2-methyl-4-trifluoromethylicyclohexyl, 2-
fluoromethylcyclohexyl, trifluoromethyl(polycyclic cycloalkyl),
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standard pharmaceutical procedures in animal cell cultures or experinental
animals. [0071] The present invention also provides nethods of enhancing
MZ4-R activity in a human or non-hunman ani mal. The net hod conprises

adm ni sterjng an effective amount of a conpound, or conposition

i nst ant iri‘i’/%ﬂ‘t 0581t sai d manmal or non- human ani mal . F@étqo‘\‘/gjs’%‘iounts of
t he conpounds of the instant invention include those anounts that activate
MZ4- R whi ch are detectable, for exanple, by an assay described below in the
illustrative Exanples, or any other assay known by those skilled in the art

h d i i i h h
bt vati on of MudtofBvPRR BRI s RPuvhr o BB Tisy Rl P oaiyihatonin: iy an
el evat ed CAI\/Psor‘ne\eﬁibc@mné@t@FR?Q@latszQttht%ﬂterinsﬂﬁﬂﬂbted"b"oqﬂy@hé‘&{d’oaliéybl

"activating” neans the ab of a corrgoun to initiate ect
si gnal . Ef f ec8ioye- a{'ﬂrﬁa'r‘i‘tessqﬁiﬁ;ﬁm%ﬂ@@eﬂiﬁcRud%atshb§wumnm§UMiltutedal | evi ate

synpt ons of agéﬂ r oﬁﬁﬁgtnﬂaltﬁeﬂﬁmﬁiatﬂvat' ng M4-R [0072] An MZ4-R
whi

di sorder, |ate |sease nmay be treated by those nethods
provided, |ncIude any bi ol ogi cal disorder or disease in which MA4-Ris

i nplicated, or which inhibition of ntiates a biochem cal pathway
that is defective in the disorder or ate. Exanples of such

di seases are obesity, erectile disord:rsawc rdi ovascul ar di sorders,

neuronal injuries or disorders, |nf i , fever, cognitive disorders,
type Il diabetes, polycystic ovary?® Syndrone X, conplications from
obesity and diabetes, and sexual behavi of disorders. In a preferred

enbodi ment, the instant i nvention provides conpounds, conpositions, and

met hods effec for nd bo reduci ng
seruminsulin angl gl ucose 'F &?éwtgé 'é?i‘ﬁ!ﬁ %'&@J\H%BQOOSI 051391
PCT/ US2004/ 038i6accurmedsficrt pimertiesnni ahimill Subjectsetb whidte ilysar8fadhiifiSteréd t ¥
aci ds. Accordin i nsta inven ion is particular effective in
ds. A d% %(g t t t larly effect
treating thos ‘g] é‘tﬂ* § ayinglu % B@an anckpen-buraan animalssdisats, or type ||
di abet es. [ 00F@mpids eﬁtriansmaﬁuri mugeét%cm@ Buif a:‘éfn&t*aiﬁiet'gﬂ% %th%"sgigf)' on,

therefore, neans an alleviation synpt ois assocl wth der or
di sease, or aMicend iats, hovinesoenwses, sanimesfelises)irabits, guimeagigs/mpt ons,  or

Prevent ! on, orporbhB8 e o BP0 Bhn AR i L ST SBTRLS: o T
synpt ons or dsmbodin'@ntshd'iepmgnmﬂﬁpmmd@é cbh@odhé@ﬁﬁﬁhicﬁ&hérﬁﬁ%iﬁjfophe
reduction in b B/ound is less than 35, 30, 25, 20, 15, 10, or 5 hours in a tissue with high

blood perfusion such as brain, liver, kidney, and heart. In some such

embodiments, the #,; value for the compound is less than 4 hours and in

some embodiments is less than or about 3 hours in a tissue of a subject to

which the compound has been administered.

[0056] One or more compounds of the invention may be included in
pharmaceutical formulations or medicaments. Such compositions include at
least one compound of formula IA and/or IB and a pharmaceutically
acceptable carrier. Therefore, the compounds of formula IA and 1B may be
used to prepare medicaments and pharmaceutical formulations for use in
treating an MC4-R mediated disease such as, but not limited to, obesity, type
li diabetes, erectile dysfunction, polycystic ovary disease, and Syndrome X.
in some embodiments, the MC4-R mediated disease is obesity or type |l
diabetes.
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wei ght, or a reduction in anmount of food or energy intake. In this sane
vein, successful treatnent of type | or type Il diabetes may include an
alleviation of synptons or halting the progression of the disease, as
measured by a decrease in serumglucose or insulin levels in, for exanple,
hyper i nsul"%/?lé‘}??’&ﬂ?’%}r hypergl ycemic patients. [0074] ScRERVSPNPINYstrates a
general synthetic route that may be used to synthesize various

guani di nyl - substi tuted qui nazol i none conpounds. As shown in Schene |a,
nitro and am no qui nazol i none conpounds such as (d) and (e) may be readily
converted int | et hqra of guani di nyl ui nazol i nones by converting the
am no functioﬁgg‘ffy to ?lthpgﬁg%t@@yﬁﬂiﬂ@'ﬂfmﬁgﬁﬁ%‘aﬁﬁﬁﬁ%‘ﬂémd&s possessed by

conmpound (f) . gdthinfst 262 861580Mh inéagﬁeré&ﬁﬁtdggﬂ)(cﬂﬂa ndg?oﬁ'ﬁ)g%ftfél'i%f‘m& h

t hi ophosgene. | sothi ocyanate ‘conpounds suc e readily
convert ed i ntipstant imveotien kusomesucioembaodithenits, thy compaondsof thet h a sui t abl e

of the. deos r dveiioh il Bebred BioaRtadtlioh FBkIRERF ik Sngorain 2! O"
acconpl i shed dnblochplasnt dfiesibjecturiministratich oftharReHpbuadS Ands

1-[3-(di met hyl am nQ) - propyl ] - 3- et hyl carbodi i m de hydrochl oride and then
with a suitabfBENRES! Sst?féﬁe epfion nay bepgrempished usingivadous methods

(S)-2- (fl uor ofirhY thBs® AEEZIHER: hebint ! | I e substitut ed
conpounds may be prepar es u_sﬁg t |g rﬁ@?h%?@fbé’g?ﬁé@ﬁg‘\ﬁhéﬁﬁ@cﬁ%i la using an
appr opri at el ycorpssitiaruisadininistered inttabasallyl i ¢ aci d. 32 WD 2005/ 051391

PCTI US2004/ 039020 O her conpounds may be prepared by using

(b () e NOREBETR Rt Eoribousiti ) 8RR 8 88 pefnddé, () ve. Weo
FN F" " ' Nereoisérdrs1ThdiNarioug sberddiSorvers(igglude enantiomers,

diastereomers, atropisomers and geometric isomers. In some cases, one

stereoisomer may be more active and/or may exhibit beneficial effects in

comparison to other stereocisomer(s) or when separated from the other

sterecisomer(s). However, it is well within the skill of the ordinary artisan to

separate, and/or to selectively prepare said stereoisomers, Accordingly,

“sterecisomers” of the instant invention necessarily includes mixtures of

stereoisomers, individual stereocisomers, or optically active forms.

[0059] The instant invention also provides for compaositions which may
be prepared by mixing one or more compounds of the instant invention, or
pharmaceutically acceptable salts or tautomers thereof, with pharmaceutically
acceptable carriers, exéipients, binders, diluents or the like, to treat or
ameliorate a variety of disorders. Examples of such disorders include, but are
not limited to obesity, erectile disorders, cardiovascular disorders, neuronal
injuries or disorders, inflammation, fever, cognitive disorders, sexual behavior
disorders. A therapeutically effective dose further refers to that amount of one
or more compounds of the instant invention sufficient to result in amelioration
of symptoms of the disorder. The pharmaceutical compositions of the instant
invention can be manufactured by methods well known in the art such as
conventional granulating, mixing, dissolving, encapsulating, lyophilizing,
emulsifying or levigating processes, among others. The compositions can be
in the form of, for example, granules, powders, tablets, capsules, syrup,
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00 NI NFNCSTF, ,, NNA1HH MO(h) N FNLN"'~ H( NH [0075]
Scheme 1 b illustrates another generally applicable nmethod that may be
enpl oyed to synthesize a | arge ngnber of guan}dinyL SUbStltgteahe

ui nazol i nones _and heterocyclic derivatives of such conpounds re
gar bon of YA IEhe ri ngyof the qui nazolinone is repFad@R2WHH0Y mtrogen
atom As shown in Scheme 1 b, conversion of conpound (d) to (e) nay be
acconpl ished by initially adding trinethylphosphine to forma reactive

i m nophosphorane internediate, adding a substituted isocyanate such as a 33

1. 5/ 051 91 PCTI U82004/ 039020 cycl oal kyl isocyanate for
exanpl e, a pol?"f/‘%égg'tpg $JUEG ?f}ft'@n'f”é)s N INIES, § Qi '°“§n8¥'ﬁ| nal | y
formng (e) bmseamlcbhmsmf)nﬁf&dn'b%éfﬁtfnhl.ﬂéteﬂﬂfér'\la?lbu%%?% o%‘é?ﬁgnﬁ%tr?tmﬁt not

limted to a substituted piperazine. Schene HO\ \ |
O NH2 HZNN eﬁa QYgTal adminjsirptian, diy lntrnnalsa t;;;drnlurlnr@.ﬂlrjent:drna:néSR!i nOtz% e?CN— R3~
v v NiE NN 23 &;“

general proce ure t at Ignﬂgé\éiré\t%n h??% plrepaﬁ%?rg @W'(?é'wgﬂ’t@f‘ O}

guani di nyl - suadmlrtlsitamncpa wal at intratiecal; dntravendas, iSin\EcAar, ,Hozc
intraperitoneal, intranasal, intraccular or intraventricular injection. The
compound or compounds of the instant invention can also be administered in
a local rather than a systemic fashion, such as injection as a sustained
release formulation. The following dosage forms are given by way of example
and should not be construed as limiting the instant invention.

[0060] For oral, buccal, and sublingua! administration, powders,
suspensions, granules, tablets, pills, capsules, gelcaps, and caplets are
acceptable as solid dosage forms. These can be prepared, for example, by
mixing one or more compounds of the instant invention, or pharmaceutically
acceptable salts or tautomers thereof, with at least one additive or excipient
such as a starch or other additive. Suitable additives or excipients are
sucrose, lactose, cellulose sugar, mannitol, rﬁaltito[, dextran, sorbitol, starch,
agar, alginates, chitins, chitosans, pectins, tragacanth gum, gum arabic,
gelatins, coliagens, casein, albumin, synthetic or semi-synthetic polymers or
glycerides, methyl cellulose, hydroxypropylmethyi-cellulose, and/or
polyvinylpyrrolidone. Optionally, oral dosage forms can contain other
ingredients to aid in administration, such as an inactive diluent, or lubricants
such as magnesium stearate, or preservatives such as paraben or sorbic
acid, or anti-oxidants such as ascorbic acid, tocopherol or cysteine, a
disintegrating agent, binders, a thickeners, buffers, a sweeteners, flavoring
agents or perfuming agents. Additionally, dyestuffs or pigments may be
added for identification. Tablets and pills may be further treated with suitable
coating materials known in the art.

[0061] Liquid dosage forms for oral administration may be in the form of
pharmaceutically acceptable emulsions, syrups, elixirs, suspensions, slurries
and solutions, which may contain an inactive diluent, such as water.
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R3CO2H + \ + NHZ HZN NOz PCOCI 3, reflux O R3tN aN02 R3= H, Al kyl, Aryl,
Arylal kyl, etc. 34 WD 2005/ 051391 PCTI US2004/ 039020 [0077] Schenme 2b shows
yet another alternative route that may be used to prepare various conpounds
of of the invention. SCHEME 2b 0 ~~ 0 O PCC13 HON R3 + HH N N0O2 R3 N NOzZ
[0078] StiWP2MA818Y route that may be used to prepar e PEAUSENY0398Ypounds of
the invention is depicted in Scheme 2c. SCHEME 2c \ 0 PCCI 3, 160 C, 0 10
mnHaa NO2 RBN N0O2 R3 0 [0079] The present invention, thus generally
described, wll be wunderstood nore readily by reference to the foll ow ng

I whi gh I d b fill ation and are not intended to
e TP e ooy P i B ool Sl sboensont o
PCT/ US2004/ 03ARnEXAMY & SteriPRfA, sTizh dsoblirtdtiehiBlto cad 8l gitar ad terms are

used t hroughout the les: Boc: t-Butyl carbamate’ prot’ Ag group
Celite(r): D@gm,@mjgor@ inations ofthese gBh@rmaceutically suitable surfactants,

suspending agents, emulsifying agents, may be added for oral or parenteral
administration.

[0062] As noted above, suspensions may include oils. Such oils
include, but are not limited to, peanut oil, sesame oil, cottonseed oil, corn oil
and olive oil. Suspension preparation may also contain esters of fatty acids
such as ethyl oleate, isopropyl myristate, fatty acid glycerides and acetylated
fatty acid glycerides. Suspension formulations may include alcohols, such as
but not limited to, ethanol, isopropyl alcohol, hexadecyl alcohol, glycerol and
propylene glycol. Ethers, such as but not limited to, poly(ethyleneglycol),
petroleum hydrocarbons such as mineral oil and petrolatum; and water may

also be used in suspension formulations.

[0063] For intranasal administration (e.g., to deliver compounds to the
brain), or administration by inhalation (e.g., to deliver compounds through the
lungs), the pharmaceutical formulations may be a solution, a spray, a dry
powder, or aerosol containing any appropriate solvents and optionally other
compounds such as, but not limited to, stabilizers, antimicrobial agents,
antioxidants, pH modifiers, surfactants, bioavailability modifiers and
combinations of these. Examples of intranasal formutations and methods of
administration can be found in WO 01/41782, WO 00/33813, WO 91/97947,

: U.S. Patent No. 6,180,603, U.S. Patent No. 5,624 ,898; Published U.S. Patent
Application No. 2003/0229025 (U.S. Serial No."10/374,507): and WO
03/072056 each of which is hereby incorporated by reference in its entirety
and for all purposes as if fully set forth herein. A propeltant for an aerosol
formulation may include compressed air, nitrogen, carbon dioxide, or a
hydrocarbon based low boiling solvent. The compound or compounds of the
instant invention are conveniently delivered in the form of an aerosol spray
presentation from a nebulizer or the like.
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DAST: (Di nethylam no)sul fur trifluoride DCM Dichloromethane DI BAL:
Di i sobutyl al um num hydri de DI EA: N, N-Di i soproyl et hyl am ne DM
N, N- Di et hyl f ormami de DWVSQO  Di net hyl sul f oxi de EDcci:l : Lorid S onc: Bt hyl
1- (3-Di net hyl am nopr opyl ) - 3- et hyl car bodi i m de hydrochl oride t OQAC: y
acfat ate Et ?'%E?Pﬂg ol Io)Claol)d' s Reagent: PCT/US2004/039020
(D met hyl am nonet hyl eneam nonet hyl ene) di - met hyl amroni um chl ori de HOBt:
Hydr oxybenzotriazole HPLC. Hi gh perfomance Iiquid chromatography HC:
Hydrochloric acid HBTU. O Benzotriazol-1-yl-N, N, N, N -tetranethyl uroni um

h fl h KGQH ' droxide LC. Ljquid Chromatography Ms:
Vase Spect§ osBUBH e HleRiAHIE AGTA0R /BT RAPTETBI Bl A aquRBRRISHIE oxi de
NVP:  1- Met hyl oroipstispehkidh8 Wfich Nu?:peguelba@a W&%‘“Wﬁl{??&@?%ﬁ* gpectroscopy

PS-CDI: Pol ynmer supported carbodiimde resi oacetic acid THF:
Tet r ahydr of ur WAiting agenbane agyispendinrrgen, duacoblEoRoms SayTbER Sldon

R T e e e
diluent. Acceptable solvents or vehicles include sterilized water, Ringer's
solution, or an isotonic aqueous saline solution. Alternatively, sterile oils may
be employed as solvents or suspending agents. Preferably, the oil or fatty
acid is non-volatile, including natural or synthetic oils, fatty acids, mono-, di- or
tri-glycerides.

[0065] For injection, the pharmaceutical formulation may be a powder
suitable for reconstitution with an appropriate solution as described above.
Examples of these include, but are not limited to, freeze dried, rotary dried or
spray dried powders, amorphous powders, granules, precipitates, or
particulates. For injection, the formulations may optionally contain stabilizers,
pH modifiers, surfactants, bioavailability modifiers and combinations of these.
The compounds may be formulated for parenteral administration by injection
such as by bolus injection or continuous infusion. A unit dosage form for
injection may be in ampoules or in multi-dose containers.

[0066] For rectal administration, the pharmaceutical formulations may
be in the form of a suppository, an ointment, an enema, a tablet or a cream for
release of compound in the intestines, sigmoid flexure and/or rectum. Rectal
suppositories are prepared by mixing one or more compounds of the instant
invention, or pharmaceutically acceptable salts or tautomers of the compound,
with acceptabie vehicles, for example, cocoa butter or polyethylene glycol,
which is present in a solid phase at normal storing temperatures, and present
in a liquid phase at those temperatures suitable to release a drug inside the
body, such as in the rectum. Oils may also be employed in the preparation of
formulations of the soft gelatin type and suppositories. Water, saline,
aqueous dexirose and related sugar solutions, and glycerols may be
employed in the preparation of suspension formulations which may also
contain suspending agents such as pectins, carbomers, methyl celluiose,
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O01 I BH3 "~-0 01 NTFA O HMOH Oo (NWit BocHN' v Nv Ow 4 3 2
6- Met hyl pi perazi n-2-one Step 1. Synthesis of N-Boc-al ani ne-N -benzyl gl ycine
met hyl ester (1) [0081] To a stirred solution of N-Boc-L-alanine (1

equi val en benzyl glycine nethyl ester (1 equi |
di chl or one %gdr?l’gm%gsl added TEA (1 equival ent) and HOBt Y’?iﬁ@%@;"\t}gf’%‘m),

followed by EDCI (1 equivalent). The solution was allowed to stir at room
tenperature under N2 for 48 hours. The reaction was diluted with 10% HCl,
and the organic | ayer was separated and dried over MgSO4. Crude product was

o ot 00t D B Pl 81 58R b BRI TSR ice. 20 el 22 sufiely o P 09!

[ benzyl - ( 2- t efrelbertvatiyear bonyl am no-propyl ) - ami no]-acetic acid nmethyl ester
(2) [0082] To a stirred solution of BH3 in THE (1 M 2 equivalents), was
added dropw olution.of dipeptide (1) in THF. The reaction was then

mai nt ai ned aflspgugn te %rtgogq)?epﬁs Vg Qa%age ferinsdesaribad @bere net hyl ene
chl ori de, wasiRméicticyaeBeptane Hbiphsht@ ¥R HelS 1 iGH nes 37 V0
2005/ 051391 RCT USS004] St omgﬁ)gra ﬂe?%@%gﬁ%ca aff Stohn ' 200
Et OAc/ hexanesthgse Blilled inethe @skandearethusl insiuder)in theinistanit éaentioh. 84689 . Step 3.

Synt hesi s of - |- : - 0z i azine,.(3). [0083] Ester (2)
was stirred I%xcﬂﬁé;rgt)ég&é&%ﬁﬁ%ﬁ@é#s%@%ﬁd@&?%& N Fs?%l'}pionf'he sol vent was
t hen r enoved,Pharthdceaticat Scibnecsliacie PuBsOby dléw Jersépl1ud1§whieRlir i de and
washed with a satur?tig sol Egaec%n of Na2CC3. The organic |ayer was then
separ at ed and"tRPRESY PSR BCRg desired pi perazi ne conpound (3) as a
white solid (87%. Step 4. Synthesis of 6-(S)-nethylpiperazin-2-one (4)

[0084] To a doobpr oet Mhedosnllafioofthe fvahtis® Al tm@é@%ﬁrwse added 3

. . i
equi val ents of chl oroethyl chl orof ormate and Huni g's bas equi val ents).

The sol uti on Shest-agtingy tagt-rleasingeng-aating med sustaineshreleasingresdescribed
below. Thus, the pharmaceutical formulations may also be formulated for
controlled release or for slow release.

[0069] The instant compositions may also comprise, for example,
micelles or liposomes, or some other encapsulated form, or may be
administered in an extended release form to provide a prolonged storage
and/or delivery effect. Therefore, the pharmaceutical formulations may be
compressed into pellets or cylinders and implanted intramuscularly or
subcutaneously as depot injections or as implants such as stents. Such
implants may employ known inert materials such as silicones and
biodegradable polymers.

[0070] A therapeutically effective dose refers to that amount of the
compound that results in amelioration of symptoms. Specific dosages may be
adjusted depending on conditions of disease, the age, body weight, general
health conditions, sex, diet of the subject, dose intervals, administration
routes, excretion rate, and combinations of drugs. Any of the above dosage
forms containing effective-amounts are well within the bounds of routine
experimentation and therefore, well within the scope of the instant invention.
A therapeutically effective dose may vary depending upon the route of
administration and dosage form. The preferred compound or compounds of
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directly | oaded onto a silica gel colum and chromatographed eluting with
Et OAc/ hexanes (4:6). The isolated carbamate internmedi ate was dissolved in
met hanol and heated at reflux for 2 hours. Renoval of nethanol provided tge
desired pi perazin-2-one (4) as an off white solid (yield was not optim zed,
but was POXPHAtlel y 60% for the 2 steps). 6(S)-net hCTHSHEVEPIN- 2- one
compounds of the invention were made according to the follow ng nethods by
EDC activation of the thiourea intermediate to the carbodiinde followed by
coupling with 6(S)-nethyl piperazin-2-one. Synt he[S| S8OI 6(S) - Mot hyl

6- (S) - et hyl pjperazin-2- one guani di n onpounds [ Q085 - Met hy

pi E)erazi n-2- one 'aﬁaﬁﬂm"ﬁ'ét'%'%ﬁgﬁﬁag'aﬁ?( exﬁ"ﬁﬂ%ﬁth’%?hﬁé@?ﬁ%ﬁé@’@d .
according to Thetheapati iﬁl@é)@rsltﬁé@o@@faﬂldbét?ofe%xifgﬁdYﬁér%ﬁéht%f%fe{& thiourea

internedi ate to Brovidethe carbodiimde fo couptin

6(S) - Met hyl pWpiEh£anheexessettas/theTetis benees 1 eandRDR4/THRAERY is tRENTHES! S

OF 2-(R -FL I N | F THYLP] PE I E
Synthest s of JOTRrTE (o, 2aRar iy pokator dld i Evls Rtk dbee empauficaly cve 1
0 Ove O H3Neffectin@li 5% afthe papultioh ThetRsdarkd EDS, afd tGhhinedlbyO N\ O

i AST .(N O cl,. N . .
LEATRA 10 H stglng)ar ph(armaceutlcal procedures in animal cell cultures or experimental

animals.

[0071] The present invention also provides methods of enhancing
MC4-R activity in a human or non-human animal. The method comprises
administering an effective amount of a compound, or composition, of the
instant invention to said mammal or non-human animal. Effective amounts of
the compounds of the instant invention include those amounts that activate
MC4-R which are detectable, for example, by an assay described below in the
illustrative Examples, or any other assay known by those skilled in the art that
a detect signal transduction, in a biochemical pathway, through activation of
G-protein coupled receptors, for example, by measuring an elevated cAMP
level as compared to a control model. Accordingly, “activating” means the
ability of a compound to initiate a detectable signal. Effective amounts may
also include those amounts which alleviate symptoms of a MC4-R disorder
treatable by activating MC4-R.

[0072] ‘An MC4-R disorder, or MC4-R-mediated disease, which may be
treated by those methods provided, include any biological disorder or disease
in which MC4-R is implicated, or which inhibition of MC4-R potentiates a
biochemical pathway that is defective in the disorder or disease state.
Examples of such diseases are obesity, erectile disorders, cardiovascular
disorders, neuronal injuries or disorders, inflammation, fever, cognitive
disorders, type Il diabetes, polycystic ovary disease, Syndrome X,
complications from obesity and diabetes, and sexual behavior disorders. In a
preferred embodiment, the instant invention provides compounds,
compositions, and methods effective for reducing energy intake and body
weight, reducing serum insulin and glucose levels; alleviating insulin
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(OH NN F MOH cN~ F H 2-(R)-Fl uoronet hyl pi perazi ne

39 WO 2005/ 051391

PCT/ US2004/ 039020 Synthesis of 2-(R)-Difluoronethyl pi perazine HO HO /

C(=0)H e 0 OVe MeO | NOVe C HyNI HY NaBH4 0 0 MeO Cl ||ve0/M3|0|/~(
O\ /1 NONH HO IO MO C_ JL)YOM v\NON :r ‘%g
Li Al Ha VORI E IO H NN O C N SWERN OH DAST C E PEIT 2"9%("%‘% MEOH N

H 2-(R)-Difluoronmethylpiperazine \ I \ FF M0 MO/ Step 1.

Synt hesis of N-benzyl serine nmethyl ester

resistance; and reducing serum levels of free fatty acids. Accordingly, the
instant invention is particularly effective in treating those disorders or diseases
associated with obesity or type |l diabetes.

[0073] “Treating” within the context of the instant invention, therefore,
means an alleviation of symptoms associated with a disorder or disease, or
halt of further progression or worsening of those symptoms, or prevention or
prophylaxis of the disease or disorder. For example, within the context of
obesity-, successful treatment may include an alleviation of symptoms or
halting the progression of the disease, as measured by reduction in body
weight, or a reduction in amount of food or energy intake. In this same vein,
successful treatment of type | or type |l diabetes may include an alleviation of
symptoms or halting the progression of the disease, as measured by a
decrease in serum glucose or insulin levels in, for example, hyperinsulinemic
or hyperglycemic patients.

[0074] Scheme 1a illustrates a general synthetic route that may be
used to synthesize various guanidinyl-substituted quinazolinone compounds.
As shown in Scheme 1a, nitro and amino quinazolinone compounds such as
(d) and (e) may be readily converted into a plethora of guanidinyi
quinazolinones by converting the amino functionality to an isothiocyanate
functionality such as possessed by compound (f). This may be accomplished
reacting the amine group with thiophosgene. Isothiocyanate compounds such
as (f) may then be readily converted into a thiourea such as compound (g) by
reaction with a suitable amine cbmpound such as (18,25,3S,5R)-(+)-
isopinocampheylamine. Preparation of the desired guanidinylamine such as
compound (h) may then be accomplished by reacting the thiourea with a
compound such as 1-[3-(dimethylamino)-propyl]-3-ethylcarbodiimide
hydrochloride and then with a suitable amine such as cis-2,6-
dimethylpiperazine, (S)-2-(fluoromethyl)piperazine, or the like. Various
fluorine-substituted compounds may be prepared using the methodology
shown in Scheme 1a using an appropriately substituted 4-nitroanthranilic acid.
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[0086] To a stirred solution of serine methyl ester hydrochloride (3.0 g,
19.28 nmmol ) and triethylamne (2.7 nL, 19.28 nmol) in nethyl ene chloride

(30 m-) was added benzal dehyde (1 equivalent), followed by 2 g anhydrous
MySO4. The mixture was stirred at roomtenperature in a sealed flask for 20
hours, and"®RAWH'IHY solids were filtered away, and thePFT{USPU#RNNS
evaporated. The residue was redissolved in nethanol (50 nL), and sodi um
borohydride (1 equivalent) was carefully added. The m xture was stirred for
30 mnutes, was 40 WD 2005/051391 PCT/ US2004/ 039020 diluted with methyl ene
chl oride, was shed w th NaH and S thep .dri ovyer nagnesi um

sul fate. Tho QUEF AtmREpbils MR biePAied 155G B Ganihraniic el B Wiseel was
used crude. M4itrRntENNeRAg. serine nethyl ester was nmde in a simlar
fashi on using ani sal dehyde in place of benzal dehyde. Step 2. Synthesis of
N- benzyl - N-chlLoroacetyl serine nethyl ester [0087] To an ice cool ed

sol ution of tﬁQHglwfééabenzyl am no acid prepared as described in Step 1 and
triethylamne (1 equivalent) in nethylene chloride, was added chl oroacetyl
chloride (1 equiaal ent) drogyise. After 1 hqoy, the reaction was washed

wi th 10% HCl , madid the organi cyl ayer was sSMdg@ated and_ dried over sodium

sul fate. Crude pr ct WgsH t ogr aphed o @ lica gel eluting with 60%
Et OAct hexanes ( Rf S B 3)NH,I v'g desired tiYl e’c as a colorless
oil (67% . Step 3.F Synthesi &alr 7Gi - benzyl cydfo se iGhne [0088] The

chloride prepared in Step 2 was dissolved in acetonitfile, amd benzyl am ne
was added (3 equivalents). The solution was heated a reflux for 20 hours,
during which tinme a solid fornmed in the flask. The rg¢action was cool ed, and
the solvent was renowgd. The residue was di ssqiyed i nmet hyl ene chl ori de,

was washed w th MEhHE and was dried overMé®sS@4. Crude product was passed
through a silica gel g (100% Et QAe,—RE—= 0. giving a white solid

serine glycin nasimlar
fashi on using p-net ho>l€ybenz;l&l;[\I nd the p- rfet hox l&?ri vative of
the starting material. Step 4. i 2

Synthési s of
1, 4-di benzyl - 2- (R) - pi peraai nemet hanol [0089] To an ice cooled m xture of

Li AlH4 (10 equival ents) in anhydrous THE under N2 was added the cyclic
di peptide produced ifh Stepr 3 in THE dropwi sq )The resulting grey m xture

was heated to refM 16 hgurs. The rq@g@? was carefully quenched with
H20, NaCOH, H20 (1:1: a N e 41 ‘@\/\ o}
N ,
o 888G
N NCS F \\ Nj\Nw
] H H
y O(h)
e
\Q\/\N
X

o

NN
Ho LNk
i

[0075] Scheme 1b illustrates another generally applicable method that
may be employed to synthesize a large number of guanidinyl-substituted
quinazolinones and heterocyclic derivatives of such compounds where a
carbon of the benzene ring of the quinazolinene is replaced with a nitrogen
atom. As shown in Scheme 1b, conversion of compound (d) to (e) may be
accomplished by initially adding trimethylphosphine to form a reactive
iminophosphorane intermediate, adding a substituted isocyanate such as a
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WD 2005/ 051391 PCT/ US2004/ 039020 resulting white m xture was filtered
through celite. The filtrate was dried over MSO4 and concentrated, giving
the desired product as a colorless oil (93%9. Step 5. Synthesis of

1, 4-di benzyl - 2- (R) - f | uor onet hyl pi perazine [0090] To an ice cool ed sol ution
of DAST (VQWSAHPYnts) in nethyl ene chloride under NECRASZAHRINY: he

al cohol prepared in Step 4 in nethylene chloride dropw se. The yell ow
solution was stirred at OCto room tenperature for 20 hours. The reaction
was diluted with NaHCO3, and the organic |ayer was separated and dried over

sodi um sul fate. , The crude roduct was chromat ographed on silica gel eluting
with 10-50% YhESesxaratgifY expranle. RlFXICisadyanatetp pedice a yel | ow oi |
(40% . Step hegis : = Tl j . ] .

140 B benzyl (T aaes A il Torring (EPRERNIGH BESRE AEHT It an amine

di chl or oet har®jchaasy bat nol lonitast toyd subbstituted pipesazing.3 equi val ents) was added.
The resulting solution was heated to reflux for 16 hours. The reaction was
directly | oad$ SRbY silica gel colum and chromat ographed eluting with
10- 20% Et CAc/ hexXanes. The internedi ate di carbamate was i solated as a clear
oil. The internedi ate di carbamate oil was dissolved in nethanol and heated
at reflux for 2 dours. The solvgnt was then thord¥tighly renmpved giving the

desi red depr ot ectes i perazine ds a white solid for 2 gteps). Synthesis
of 1, 4-di-p-net honzyl -2-(HQ .I peYy azine- car bo hyde
, 4-di - p- met hoxyben2yT ~2Z CRj; d || t hyl pi perazine~] 0092 |‘Fb a dry flask

contai ning a solution of oxalyl? chIR'ori e in nethyl ene chll_p](l' L0 M 1.2
equi val ents) at -78C was added DMBO (2.4 equival ents) dropwi se under a
stream of nitrogen. After stirring for 15 mnutes, a solutipn of

1, 4-di - p- net hoxybenzyl - 2- (R) - pi perazi nenet hanol (1 equivalent) in methylene
chl ori de was added dropwi se, and the resulting solution was, stirred for 1

hour. TEA (5 eg#iyal ent g was®added, and the 42 W 2005/ 051391
PCT/ US2004/ 039 m.xt ue s adged to NakeB(aq)syPsSyparated, and dried

over MyS4. Aftef Yilterihg)) tHE fi [tr‘a‘g—was-cool ed lf 0o <78 nd DAST was
added dropwise (1.2 e A f&hy-Fhe IS)ICP:I' a.g or ange “solut i pn\ s stirred
for 12 hours. The reaction wal tp{@n di | PERRR"t h aqueous sug N

bi carbonate, and the organic |ayer was separated and chronmat ogr aphéd in
silica (10% Et OAc/ hexanes) giving the desired title difluoro conpound as a

light brown qob76P3% - Scheme 2a illustrates ancther general procedure that may be
used to prepare a wide variety of guanidinyl-substituted quinazolinone
compounds.

SCHEME 2a
HO,C '
RSCOZH + + :@\
NH; HaN NO,

POCI;, refiux

R3J*‘N NO

R3= H, Alkyl, Aryl, Arylalkyl, etc.

2
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Deprotection of the difluoride was carried out in the same manner as
described in Step 6 using a-chloroethyl chloroformate giving a white solid
(85% . Synthesis of 2-(R)-fluoronethyl pi perazine and 2-(R)-

di f | uor onet hyl pi per azi ne guani di ne conpounds [0093]

2-(R) - Fl udY‘aﬁ%‘?’H % per azi ne and 2-(R)- difl uoronet hyl SCFRSAPHE%Yuani di ne
conpounds of the invention were prepared according to the nethods descri bed
herein by EDC activation of the thiourea internmediate to provide the
carbodiimde followed by coupling with 2- (R)-fluoronethyl pi perazi ne or
2-(R)-dif|uorﬁﬁ§5?ylpipgrazinE EYNTHESIS 6FE§6S - 6- METHYLPI PERAZI N- 2- ONE)

H ONH ste%7lsynt REidngLbghgws et anetnenaliarnafie fputshat mayhe | | -

am no} pr opanet&é , | BzNH Et SH, DCC SEt

CH2Cl 2 [0094]“§?§§%&ﬁfa§2ﬁﬁ bé%ﬁﬂ#??ﬁggﬁ63%§%% arggd wi th benzyl oxy-
carbonyl -L alanine (15.0 g, 67.2 mmol) and 67.2 niL of dichloronethane. To

43 1 | WO 208GHEMEED pCTI US2004/ 039020 this nmixture was added DVAP (0. 82
g, 6.72 mmol) and chilled EtSH (0C, 5.46 nL, 73.9 mmol) followed by the
addition of DCC (15.2 g, 73.9 in one porti The @gdition of the DCC

1) O/
is highly exopfeymc s the rei on w | {podgubbl en addjition, and the
reaction shouemi\ yel | H¥enyedy The—+esutting ture stirred for
30 minutes at 22C7T rResJ’uItii_| PR, solid  was then pesy nﬁ vacuum
chro ?9ography

filtration, and the filtrate was concelAtrated. Silica I

usi ng hexanes g pol a&k { Y gﬁé/ af forded 93%
yield (18.0g, [%UZ%@ mmf?m%?ﬁc%tﬁé;r @gtsélgtrhégjm%g)rb% uctdqu%p%gﬁ%?ibggs oil. Step 2.
Synt hesi s of Bempylndsl®)the imeentiph iLdepictedlirySchea®ate 0 O BzNH SEt Pd/ C,
Et 3Si H BzNH

SCHEME 2¢
o POCI;, 160 °C, @\/\ o
10 min
N —_— N
N . ]: ]
HN NO, R"J{\N NO,
RO
0O

[0079] The present invention, thus generally described, will be

understood more readily by reference to the following examples, which are
provided by way of illustration and are not intended to be limiting of the

|
present invention.
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Aceton H [0095] To a stirred solution containing S-ethyl (2R)-2-

{[ (benzyl oxy) car bonyl ] ami no}- propanethioate (18.9 g, 62.5 mmol), wet 10%
Pd/C (1.89 g), and acetone (347 m-) at OC was added triethylsilane (29.9
m., 187.5 mmlo%. The resulting m xture was stirred for 30 mi nutes at OC and
then filtdfRWAI3Ugh celite using ethyl acetate to waZRTUSEOYEPPe
thoroughly. The filtrate was concentrated and partiti oned between
acetonitrile (500 m-) and hexanes (150 nlL). The | ayers were separated, and
the acetonitrile phase was washed once with hexane (150 ml -) and then
concentrated to provide the desired product (59.4 mmol, 95% which was used
in the next step wi thout further puk'z(fi Lan. Step 3. Synthesis of Methyl
N-((2R) - 2-{[ (benzyl oxy) carbonyl]- am &%% | Yglycinate O BzNH H H2NG yOwe
HCl BzNH rN | NaCN i : . WO 2005/ 051391

PCT/ US2004/ 0 T oogz% @%"%E&@gﬁ%"#%ﬁg aﬁ@tt?'"é‘?‘ﬁ ?W%‘éﬁ?‘ﬁ%ﬁ?%’?&ﬂb@& wi t h
benzyl (1 R)-Bxarmpes$tyl - 2- oxoet hyl carbamate (59.4 mmol) and 347 ni of
anhydrous nethanol. The resulting m xture was cooled to OC and gl yci ne

nmet hyl ester drochloride, (29.3 q, 237.6 nmpl) was added. After 10
mnutes, 1.0 #&(NaG\IBI-M in ﬁ'&é?y(lgg'%?ﬂ?a%ﬁﬁe’ |9RHR added and the reaction
was al | oned Calite®r m t o 22CDptermacebls eadrfitfilice dgkhPn M xture was then
concentr at ed,%ﬁﬂj ssol ved iﬁa,di ?%‘H%I et her%&ZO nm) and placed in a
separatory f 1. The orgtAmetpvammoipdiunkifivetde t h sat urated NaHOB (200
m.) and sepdd@eied. The basDichisidRRdsaneayer was washed twi ce with diethyl
ether (2 x 2& m.), and the conbi hed organic |ayers were washed with brine

(2 x 200 m_),%&L'

ted with NRsgbUtHalyminHBdyEide ed. Silica gel chromat ography

usi ng 2:1 hexypas/ et hyl acey\m@i%bﬂ@, @4 lhePOl arization to 1:1
hexanes/ et hyl cetate provided the c\ie5| red product as a clear oil in 75%

.

yield (12.5 #Mb41. 6 ol ) . Neh-Eimsthylfomaraides of
(6S) - 6- Met hyipjiger azi n- 2- onglmbthy Bakbiad H-Ove H2N-GyOve HO T N. "™

EDCI: 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride

EtOAc; Ethyl acetate

EtOH: Ethanol

Gold’s Reagent: (Dimethylaminomethyleneaminomethylene)di-
methyl ammonium chioride

HOBLt: Hydroxybenzotriazole

HPLC: High perfomance liquid chromatography

HCI: Hydrochloric acid

HBTU: O-Benzotriazol-1-yl-N,N,N',N'-tetramethyluronium
hexafluorophosphate

KOH: Potassium hydroxide

LC: Liquid Chromatography

MS: Mass Spectroscopy

MeOH: Methanol

ml.: Milliliter

NMO: N-Morpholine oxide

NMP: 1-Methyl-2-pyrrolidinone

NMR: Nuclear magnetic resonance spectroscopy

PS-CDI: Polymer supported carbodiimide resin

TFA: Trifluoroacetic acid

THF: Tetrahydrofuran
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ON O NaCNBH3 in THE MeOH H [0097] To a solution of nethyl

N-((2R) - 2-{[ (benzyl oxy) carbonyl ] - am no}propyl)glycinate (12.5 g, 44.6 mol)
i n anhydrous nethanol (446 nlL) under an atnosphere of N2 was added 10% Pd/ C
(1.25 g). The flask was then placed on a Buchi hydrogenat or and purged
three ti m¥OMPMIRY followed by 3 times with H2. The FPEASIEHO al | oned
to stir under hydrogen (2.2 L, 98.12 nmmol) until no nore hydrogen was
consuned. Once conplete (24 hours), the reaction m xture was poured through
Celite and the filtrate was concentrated. Ethyl acetate(5-10 nL) was added

causing a white solid t dried and
coll ected to provide thgvﬁﬁﬁo‘%ﬁc}%ﬁ“@’%@ﬁ"ﬂ%&?@ 8 g, 42.37 mmmol).
(The filtrate can be concentrated and nore of the product can be crashed

out by addition of ethyl acet&fhesitbfe-RBMH ,Eg &bdit g,ngat erial remains, it will
be in the filtrate. 45 WD 2005/ 051391 PCT. 2004 039020

(. 3R 4R) - 3, 4- PYRROLI DI NEDI OL HYDROCHLORIDE HO OH CIH [ 0098]

(3R, 4R) - 1- ( Phenyl get hyl ) 3 4- pyrrol i di nedi ol (250 ng, nmol ) was

di ssol ved in ethyl acgt adde @Mﬂsu;ﬁaeny on of ¢g0%)\Pd n carbon in
et hyl acet at eseeilhe xtu hyd oge at edpp—a—Parr qgkeﬁ?\?r at 57
PSI for 12 hours. The reac oF was thed filtered thesiy el 1 @ r enove

catal yst. Excess 4N HC in dioxane was added and then concentrated give the
title conpound as a brown oil which was used without furthey purification.
SYNTHESI S OF (3S, 4S) -3, 4- PYRROLI DI NERFQL. HYDROCHLORIDE HO OHBfs C'H N H
[0099] (3S,49)-1-(Phenyl net hyI) 3, 4- ol i di nedi ol was convgrted to the

title corrpound using the proee fgcribed above for synt hesi s of
(3R 4R) -3, 4-pyrroli d| nedi olj\ J\hl ori de.

): j )i j 0
"y MeOH "y BocHN \)LOMB

G-Methy!ptperazm-2-one

Step 1: Synthesis of N-Boc-alanine-N’-benzyl glycine methyl ester
(1) |
fcos1} To a stirred solution of N-Boc-L-alanine (1 equivalent) and N-

benzyl glycine methyl ester (1 equivalent) in dichloromethane was added TEA
(1 equivalent) and HOBt (1 equivalent), followed by EDCI (1 equivalent). The
solution was allowed to stir at room temperature under N3 for 48 hours. The
reaction was diluted with 10% HCI, and the organic layer was separated and
dried over MgSQ0,. Crude product was chromatographed on silica (30%
EiQAc/hexanes) giving the desired product (1) as a clear oil (75%).

Step 2. Synthesis of [benzyl-(2-tertbutoxycarbonylamino-propyl)-
amino]-acetic acid methyl ester (2)

'[0082) To a stirred solution of BH3 in THF (1 M, 2 equivalents), was
added dropwise a éolution of dipeptide (1) in THF. The reaction was then
maintained at room temperature for 24 hours and then diluted with methylene
chloride, washed with NaHCO3, and dried over MgS0Os4. Crude product was
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SYNTHESI S OF THI OMORPHOLI NE 1, 1- DI OXI DE HYDROCHLORIDE O CIH H [0100]
4- (Phenyl net hyl ) t hi onor phol i ne 1, 1-di oxi de was converted to the title
conpound usi ng the procedure described above for the synthesis of
(3R 4R) -3, 4- %r rol i di nedi ol hydrochloride. 46 WO 2005/ 0%1/%31
PCT/ U52004YB3889Y3%ISYNTHESI S OF (3R, 5R) - 5- ( HYDROXYMETHYEY U3 208488383% DI noL
TRI FLUOROACETATE (SALT) HOOH TFA N H Step 1. Synthesis of
1-(1,1-Dinethylethyl) 2-nethyl (2R 4R)-4- hyd roxy-1,2-pyrrolid fined
i carboxylate HO 0- 0 O [0101] Trinethylsilyl.diazomethane (3.89 nmol) was
slowy added to an i ol)sﬁdslutio

ROy

(4R)-1-{[(1,qbr@m?é?9f95€?<ﬁ§ ] t&mawi}\ ?6%-5*9&9&83‘95?9’.9?"6'?9“‘& (0.75 g, 3.25
mol ), 60 mdég}é&ﬁﬁ@dgactggg colorie@s opadeanol . The reaction was stirred for 2
a

hours on the I ce h, was warnmed to room tenperature, and was concentrated

to give 0.89 g of the title conpound as clear yellow oil, 1H NVR (400
MHz, DNVSO- D6Hitep ppm 1.8ynthesis g? 1-bfnsvl(ﬁrfﬁi)-mfilllﬂ%?xﬁ'.mpﬁﬁz"le , 2.4 (m 1
1H)

H, 3.1 (m 1 H, 3.5 (dd, J=10.8, 5.7 Hz, 3.6 (s, 3H, 4.2 (m 2

| 47 VIO 20QEAR51391 ) _
b mCho R 130 EGbt U3RRUARAAR 500 BoiioUnTRASTR, G for 4

(hydr oxynet hjbjr. ITipy soleentdvasethenionpvad andHle mesidoawasgedispolve®iu (6. 46 ol

as a sol uti Orr]neltﬁ'ylgﬁg %h!%’ﬁae %91 %jas 8d%\ﬁthi 4 Saturated solution of Na,C0Os. The

organic layer was then separated and dried over MgSO, giving desired
piperazine compound (3) as a white solid (87%).

Step 4. Synthesis of 6-(S)-methylpiperazin-2-one (4)

[0084] To a dichloroethane solution of 3 at room temperature was
added 3 equivalents of chloroethylchloroformate and Hunig’s base (3
equivalents). The solution was stirred overnight, and the reaction was then
directly loaded onto a silica gel column and chromatographed eluting with
EtOAc/hexanes (4:6). The isolated carbamate intermediate was dissolved in
methanol and heated at reflux for 2 hours. Removal of methanol provided the
desired piperazin-2-one (4) as an off white solid (yield was not optimized, but
was approximately 60% for the 2 steps). 6(S)-methyl piperazin-2-one
compounds of the invention were made according to the following methods by
EDC activation of the thiourea intermediate to the carbodiimide followed by
coupling with 6(S)-methyl piperazin-2-one.

Synthesis of 8-(S)-methylpiperazin-2-one guanidine

compounds

[0085] 6(S)-Methy! pipérazin~2-one guanidine compounds of the
invention were prepared according to the methods described herein by EDC
activation of the thiourea intermediate fo provide the carbodiimide followed by
coupling with 6(S)-Methyl piperazin-2-one.
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cool ed solution of (1,1-dinethylethyl) 2-nethyl (2R 4R)-4-hydroxy-1, 2-
pyrrolidinedi carboxylate (0.36 g, 1.47 mmol) in THF. The reaction was heated
at 70C. for 48 hours. The reaction was quenched with isopropanol and then
saturated NaHCC3. The m xture was diluted with water and extracted tw ce
with et hylWa2WpAt18%!1 The organic | ayers were washed wit RCTURNYEF020, i ed

over MgSO4 and concentrated to give 0.185 g of the title conpound. 1H NWR
(400 MHz, DI\/BODG) bppm14(m 9 H), 18(m 1H, 20(m I H, 3.0(m 1
H),34(m| H, 3.6 (m 2 H, 33.7.m; 1 H, 41 (m 1H, 4.9 (dd, J=5.3,

5.3 Hz, , h
o R e e ) o

(2R 4R) - 4- hydr oxy- 2- (hydroxynmet hyl ) - 1- pyrrolidi necarboxyl ate (0.185 g,
0.852 mml) was stirr 0 i f.. nethylene chloride: TFA for 14
hours. The reaction wa nh{ér? e t%léf?)é'lé'%%{ﬁ@etﬁme%% mat erial was used
wi t hout further purification. 1H NVR (400 MHz, D6) 5 ppm1.5 (m 1 H),

2.2 (m 4 H, 3. H, 3. ppEQHH), 3.6 (m 3 , 4.3 (m | H, 5.3
(s,br, 2 H, 8.6 (sfbr H)s br, 1 H. 48 WO P005/ 051391

PCTI US2004/ 038028 IS Cl S-2,6-Di - *1- CARBONI TRI LE
HYDROCHL ORI DE SNHsN —S@-t—heel—s—e&

4- Q/ano ci s- 3, 5-di met Byl pi per Hpne-1 carb acid teect-butyl ester 0y0
N CN [0104] 4.00 g of cis-3,5-dinethyl pi perazi ne-1-carboxylic acid
tert-butyl ester (prepared according to the nefth @on Jacobson et. al.

J. Med. Cheni st 1999, Vol. 42, 1123-144) in{ 91 m 4 of dichl oronet hane
was treated w di um bi carbonate (4.7 g) f Iowedoby addi ti on of

cyanogen brom .5 m). The reaction m xture was heated at reflux

overni ght, was fr¥terged, and Wasg,wrﬁd by coI chromat ography (0 to

50% et hyl acet at e/ hex nes)
JO A
”fl// 0

LiAl H4

o

Qﬁ' T,
C

o

j DAST [ j [ j
—————t
e M e O H iy,
gy / KO F g F

O) 2-(R)-Fluoromethylpiperazine
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to afford 3.9 g of the title conpound as a white solid, 1 H NVR (CDClI 3, 300
MHz) 6 ppm1.33 (d, 6H, J = 6.5 Hz), 1.44 (s, 9H), 2.54 (m 2H), 3.09 (m
2H), 4.09 (m 2H); 73C NWR (CDCI 3, 75 MHz) 16.70 (2C), 28.54 (3C), 53.86
(40, 80.86, 114.10, 154.22. 49 WD 2005/ 051391 PCT/ US2004/ 039020 Step 2.
Synt hesi s W@ 20050589% o et hyl - pi per azi ne-1 - car boni tri | ECTHEAGEROYY | de 1cN
N (I N [0105] 4-Cyano-cis-3,5-dinethyl pi perazi ne-1-carboxylic acid
tert-butyl ester (1.0 g) in 10 m- THE was treated with 4.0 N HCl/di oxane
(25 nL), stirred for five hours and concentrated to provide 1.1 9 of the
title conpound. 1HN ,wggg . Mﬁ{# 4 (d, 6H, J 6.6 Hz),
2.65 (q, 2H, J = NRSQ g?z gPBEI eq‘%%f—ﬁ? 3.63 (m 2H) 13C
(DVBO, 75 MHz) 164 73 (ZC) 46 81 (2C 0.80 (20, HQ4.20. SYNTHESIS OF

Cl S- 2, 6- DI METHYL- PI I N-1- OL Step 1. Synthesis
of cis-3,5-Di rrethyl (3- 8xo but pi perazi nesl ca \licomacid tart-butyl
ester 0°\/0 NC,Q,N © Mpo 005/ 05139 7 ; 739020 [ 0106]

C s- 3, 5-di et hyl pi peraz ne- 1- cag@%xyllc aci g egter (3.00 g;
prepared according to the net hod Jon ¥@Cob3¢€ al.: J. Med.

nmet hyl vi nyl ketmeme 7 rrL) at roomtenperature gn8 hefited at reflux for two
days. The reactio ; t hen concentrated, diluted THE and heated at

reflux for 1 day fo e purifying by colum chromatography (0 to 10%

Chem stry. 1999, Vol. 42, 1123-144) in 47 nL chl org-LQEer,was treated with

MeOH DCM) to afford0. 8§5g of thet ound a:soalcly;ar colorless oil.
2 fq’ﬁ/ 0
MaC
MeO LiAlH,
MeO. MeQ.
Y

N
E j _SWERN _ [ j
L DAST
'y, OH F MeOH %

-(R)-Dlﬂuoromethyl piperazine

Step 1. Synthesis of N-benzyl serine methyl ester

[0086] To a stirred solution of serine methyl! ester hydrochloride (3.0 9,
19.28 mmol) and triethylamine (2.7 mL, 19.28 mmol) in methylene chloride
(30 mL) was added benzaldehyde (1 equivalent), followed by 2 g anhydrous
MgSO,4. The mixture was stirred at room temperature in a sealed flask for 20
hours, and then the solids were filtered away, and the filtrate was evaporated.
The residue was redissolved in methanol (50 mL), and sodium borohydride (1
equivalent) was carefully added. The mixture was stirred for 30 minutes, was
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1H NVR (CDCI 3, 300 MHz) 6 ppm 1.08 (d, 2H, J=6.07 Hz), 1.47 (s, 9H), 2.17
(s, 3H, 2.52 (m 6H), 3.10 (m 2H), 2.86 (bs, 2H); 13C NWR (CDCl 3, 75 MHz)
17.6 (20, 28. 62 (5C), 30.8, 37.34, 42.46, 53.57 (40Q), 79. 85 154. 49,
208.29. St e? @nt hesi s of cis-2,6-Di nethyl-piperazin-| - }/drochl ori de
N N OoH Y9Hps 3, 5- Di met hyl - 4- (3- oxo- but yl ) - pi pe?&f{lﬁé‘mi’“ P hoxyl i c
acid tert- butyl ester (1.00 g) in chloroform (40 nmL.) was treated with

m chl or operbenzoic acid (77% 0.97g ) at 0 C. The solution was allowed to
warmto roomtenperature and stirred overnight. The reaction mxture was

then cool ed t i1t ve pre washed with saturated
aqueous sodi uﬁ\"ﬂ?‘g&f‘% e"iel W?Hr“ﬁﬁéﬁg @I 'ﬁ%ﬁgpﬁs‘f‘"f\ﬁ’ﬁsgﬁn and
concent r at ed. dﬁé@oﬁ@r&hdgﬁeyiem émﬂé@" T’rfédiéblrédjtltlé PR ddd MasBbtiltbl 3ed MeOH  and
treated with an excess of 4.0 M HCI/di oxane. The reaction m xture was

stirred over nygflow ahhan@mqﬁmqw& U%-E@lhmwbémﬂatlm@HWWesterMSlo%

131 13, Mot noli By " & CirehPS sy iERBAR ) Pt en bl & (M

3- METHYL- AZETI N—3 OL HYDROCHLORIDE O N H O Step 1. Synthesis of
1- benzhydryl - &eR 2di n- 3Spnthesis\of Ndiesayl-N-ctdbraacatykderine methyl ester
1- (di phenyl nmet hyl ) - 3- ( met hanesul phonyl oxy) azetidine (1.0 g) in THE (17

other 2t 0 GRTY oo, TORMEECHid BN e AR ot aPiAGHG (hen
quenched wit hpmmcaasdeemmua Steyslit lalﬁdbn@tﬁﬁlbmwé e eqliwéllbﬁ’d) afmietyRatah

Celite, and caglcentrat ed. e residue was then take nmet hyl’ene
chloride and GRISHER Wag Rd QI"B'EO@&G'HHGH@R@ (510QHUjYﬁ|%nt&§FQM|%Q eAftelf bl | owed by

brine. The or NS r S h%'é[b ered,
concentrated gﬁug' giuérl %ﬁo bysgﬁsﬁr@}g%ﬁﬁﬂo%%?é ?Eﬁé@(’g QAc/ hexanes)
to provi de 64sepajatsd arrwbdmed meercs@dpmmaulfatas Caudﬂ pmductywim ow oil. ESMS:

B ML) chrofifatBlAHER on' Gl Bluting $hn Bos EOASReRards (Rf = 0.3)

1- Benzhydryl -
giving the desired title compound as a colorless oil (67%).

Step 3. Synthesis of di-N-benzyl cyclo serine glycine

[0088] The chloride prepared in Step 2 was dissolved in acetonitrile,
and benzyl amine was added (3 equivalents). The solution was heated at
reflux for 20 hours, during which time a solid formed in the flask. The reaction
was cooled, and the solvent was removed. The residue was dissolved in
methylene chioride, was washed with 10% HCI, and was dried over MgSQ,.
Crude product was passed through a silica gel piug (100% EtOAc, Rf = 0.5)
giving a white solid (80%). Di-N-4-methoxybenzyl cyclo serine glycine was
made in a similar fashion using p-methoxybenzyl amine and the p-
methoxybenzyl derivative of the starting material.

Step 4. Synthesis of 1,4-dibenzyl-2-(R)-piperazinemethanol

[0089] To an ice cooled mixture of LiAlH, (10 equivalents) in anhydrous
THF under N; was added the cyclic dipeptide produced in Step 3 in THF
dropwise. The resulting grey mixture was heated to reflux for 16 hours. The
reaction was carefully quenched with H,O, NaOH, H,O (1:1:3), and the
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N 52 WD 2005/ 051391 PCT/ US2004/ 039020 [0109] To a solution of

1- benzhydryl -azetidin-3-o0l (640 ng) in nethylene chloride (6.0 m-) was
added 4A nol ecul ar sieves. The reaction vessel was purged with nitrogen

fol |l oned g%oaddltlon of NMO (800 ng) and then TPAP (42 ng% The reaction
was stirrd¥O3WESIHGht and then filtered through a pl BGTHS2EMINY o yiel d
335 ng of the title conpound as a clear, colorless oil. 1H NWR (CDCl 3, 300
MHz) 5 ppm 4.03 (s, 4H), 4.61 (s, 1H), 7.25 (m 2H), 7.32 (m 4H), 7.50 (m
4H). Step 3. Synthesis of 1 Benzhydryl 3-nethyl -azetidin-3-ol HO N [0110]
1- Benzhydryl azefldl é 35 ) diethyl ether (6.0 nL) was treated
with 3.0 M neesyling Pﬁtts a\fﬁsof&ter%d E!nr%ligme"& h&he fittrate wag Yriedover C,
stirred for C

bi car bonat e. Tﬁgoéﬁ“ﬁfﬁﬁﬁgﬁ*@?h@@ﬁ‘g%% QeFRoSBHEC SPHERUTESERN (%, (o).
and the conbi ped organics were dri ed over nesiun1su|fate and

concent r at ed $®PH-ovi dSyIdhesiy fo",{l'lﬁ'éanlYI"a( fsswromatbylpipgraaine col or | ess
oil. 1H R (CDCI 3, 300 MHz) 5 ppm 1.53 (s, 3H), 1.96 (s, 1 H), 1.96 (d,

§H§6J(r=n 2[0U9b%13 19|'o(£h |c%'7'60ﬂ1)9d(=snc$u%5l‘%se'g(%éq "yﬁltehg%i’ir%%lggyléﬂg 2H)
:)F,)lC%etU gg B 62/282 ¢htor31a)ur(n)d1qrd¢mas addetbthetlalipl pEpardd i5Step@ RAAGHYBASO L

1- benzhydryl - é’ %Aﬁfsus ogqséﬁgt&n\p@sﬁlrﬁed%@q:(ol@om) was treated
with 4.0 N H%hﬁie@é(tﬁf@fo?éo%o”?s)ﬁé’}éag@ﬁﬁﬁ;he RteWRTREHIOL ML UM

hydr oxi de on carbon (we Degusa type n en reacted with
hydr ogen on &organic Iawrvm;eswamtedmd dﬂlegmveaSOdiErrmlfate Thke crmlet i on m xture

concent rati orP BRacusE Pt usd ARBTG o8l Sl b Bdhess o

Pl PERI DI N- 4- QRO AR/hxBir¥s gihdVihe-d3neaititioRbRipould l3sd yellow oil (40%).

Step 6 Synthesis of 2-(R)-fluoromethylpiperazine

[0091] 1,4-Dibenzylfluoromethylpiperazine from Step 5 was dissolved |
in dichloroethane, and a-chloroethyl chloroformate (3 equivalents) was added.
The resulting solution was heated to reflux for 16 hours. The reaction was
directly loaded onto a silica gel column and chromatographed eluting with 10-
20% EtOAc/hexanes. The intermediate dicarbamate was isolated as a clear
oil. The intermediate dicarbamate oil was dissolved in methanol and heated
at reflux for 2 hours. The solvent was then thoroughly removed giving the
desired deprotected piperazine as a white solid (90% for 2 steps).

Synthesis of 1,4-di-p-methoxybenzyl-2-(R)-piperazine-
carboxaldehyde 1,4-di-p-methoxybenzyl-2-(R)-
difluoromethylpiperazine

[0092] To a dry flask containing a solution of oxalyl chioride in
methylene chloride (2.0 M, 1.2 equivalents) at -78°C was added DMSO (2.4
equivalents) dropwise under a stream of nitrogen. After stirring for 15
minutes, a solution of 1,4-di-p-methoxybenzyl-2-(R)-piperazinemethanol (1
equivalent) in methylene chloride was added dropwise, and the resulting
solution was stirred for 1 hour. TEA (5 equivalents) was added, and the
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I ON Step 1. Synthesis of 4-Methoxyi m no-piperidine-I-carboxylic acid
tart-butyl ester N ON [0112] A solution of tert-butyl
4 oxo- 1- pi peri di necar boxyl ate (2.0 g) and nethoxyl am ne hydrochl oride (2.93

in THE (6 was treated with sodi um bicarbonate | ssol ved in
wat er (20 v&r‘l’.f““%é i phasic m xture was stirred vi gor(g%if[@?qo%” m nut es,
diluted with water, and extracted with ethyl acetate (x3). The conbi ned

extracts were dried over magnesi um sulfate, filtered and concentrated to
afford 2.12 g of the title conpound, which was used w thout further

BU07 Hoy . S poftre Vi sttt to NaHpLhlh SeBBta nd ded ovimdsy. Allesg (1
2H, J = 6.07 ﬁ'?ehng%h%&lﬁﬁte@é@co&éd WO780054RPBART W hg 5&@3@8%%?@02 St ep 2.

Synt hesi s of Piperidin-4-one O nethyl -oxi me hydrochl ori de
[0113] 4- Met heguivatents). pT e resulting orange olution waa(sradedéomz)hows déeer in NEC]—l

(10 nL) was t d stirred at room

t enper at ur e o@ggﬁ'ﬁ?g%m%g?@% %ﬁuﬁggg%%é@?ﬁ'?%rpéﬂa 02 g}ehorgfglc of

t he t2 i El ;e(corﬂayemglay\iséﬂsmtedmd gmggmgrépm hmﬂlcakmobﬂ\lﬁtdw&%an(%@ zl\lﬂlji)Z) 3b77
ppm t — m

(s, 3H), 9.089¥ihe thqu&“%%ﬂ!ﬁB‘P@ Qa%npwﬁ'mhwtmmqm 3%). HYDROCHLORI DE

N HO HO [01 rboxyl ate (500
T in T (oot R aRliodd ke dhied AP SirR rdAnRE ST

br om de/ di et hqescrtbeulm Step Bosimy)a-cHlbmetinll ahlbmwformasteaiviogdvhite seittm t o room

t enperat ure a(égs’/ stirred for 48 hours. The reaction was quenched with sodi um
bi car bonat e, ?)ut ed with saturated Rochele's Salt, and extracted with

nmet hyl ene chloride (x3). The conbi ned organics were filtered through

Celite, concentrated, @&Byhthesis of 2-(R)-fluoromethylpiperazine and 2-(R)-
difluoromethylpiperazine guanidine compounds

[0093] 2-(R)-Fluoromethylpiperazine and 2-(R)-
difluoromethylpiperazine guanidine compounds of the invention were
prepared according to the methods described herein by EDC activation of the
thiourea intermediate to provide the carbodiimide followed by coupling with 2-
(R)-fluoromethyipiperazine or 2-(R)-difluoromethylpiperazine.

SYNTHESIS OF (6S)-6-METHYLPIPERAZIN-2-ONE)

© N
o 2 N j'l”’ff/ ”
H

Step 1. Synthesis of S-ethyl (2R)-2-{[(benzyloxy)carbonyl]-
amino}propanethioate

Q 0
BZNH o 10 mol % DMAP gy
EtSH, DCC SEt

CH,Cl,

[0094] A 250 mL round bottom flask was charged with benzyloxy-
carbonyl-L alanine (15.0 g, 67.2 mmol) and 67.2 mL of dichloromethane. To
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purified by colum chromatography (0 to 40% Et OAc/ hexanes). The i npure

resi due was then taken up in MeOH (5 mM-) and treated with 4.0 M HCl/di oxane
(4 m), stirred for 30 m nutes and concentrated to provide the crude title
conpound. 55 WD 2005/ 051391 PCT/ U52004/ 039020 SYNTHESI S _OF ETHY!

(3S) - 3- HYDHORY 18RO | NATE HYDROCHLORIDE CIH ,,OH N (‘5CT{1|’SRP%°39P%9115]
Acetyl chloride (10.8 nL, 153 mmol) was slowy added to ice cold 100%

Et hanol (100 nlL). (3S)-3-hydroxy-L-proline (5 g, 38.2 mmol) was added and
heated at 100C for 16 hours. The ester was concentrat ed to a solid and used

i th f : J=8.1 Hz, 3
b1 (Pt e ebaie wadhged VAR Faz 5505 Shel pEThileEtSH T, 4 4 (m 1
9.0 1

[szs 3s§33 NE@H@E%WF%(QRQ&OI OIIO%WE%%&HO"DO&BSS[%%E O o
Step 1. Synt h@mEOI@antTﬂwladpssﬁ qﬁma@a isthighly lexotheemic@d\thetieadtithhé])l The
titl | the met hod
L, SO e BRIk T ok BB 508 T 1o
%—Iz2 E)I\/(SO D6) reGultingixtlr Wasbhﬁe&fﬁmo dirtdtes at 22°0,, Thb;bf‘es%ltiﬁé wititd oli§- 6 (m(m|
1 H 9. om(s m%&%gmct‘@d@r UU "W%65¢@mélyetqvw gsaw&va@@bozo Step
2. Synthesis Qiucaldelcﬂroﬁ\df@ér‘%bhfhémb)h&aﬁéé‘wlth?a%@ré&on?'fd@tlhy' 1,2-pyrrolid

I nedi car boxyl ate
hexaneslethyl acetate afforded 93% yield (18.0g, 62.5 mmol) of the desired

product as a colorless oil.

Step 2. Synthesis of Benzyl (1R)-1-methyl-2-oxoethylcarbamate
o 0
BzNH Pd/C, Et,SiH BzNH
SEt - H
Acetone, 0 °C
[0095] To a stirred solution containing S-ethyl (2R)-2-

{{(benzyloxy)carbonyllamino}- propanethioate (18.9 g, 62.5 mmol), wet 10%
Pd/C (1.89 g), and acetone (347 mL) at 0°C was added triethylsilane (29.9
mL, 187.5 mmol). The resulting mixture was stirred for 30 minutes at 0°C and
then filtered through celite using ethyl acetate to wash the celite thoroughly.
The filtrate was concentrated and partitioned between acetonitrile (500 mL)
and hexanes (150 mL). The layers were separated, and the acetonitrile
phase was washed once with hexane (150 mL) and then concentrated to
provide the desired product (59.4 mmol, 95%) which was used in the next
step without further purification.

Step 3. Synthesis of Methyl N-((2R)-2-{[(benzyloxy)carbonyl]-
amino}propyl)glycinate

o)

NaCNBH, in THF \K\H/Wf

MeOH C
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O Q " o O0O// [0117] Ethyl (3S)-3-nethyl-L-prolinate (0.837 g, 4.32
nmml ), bis(1,1- dinethylethyl) dicarbonate (0.942 g, 4.32 mmol), and
triethylamne (1.5 nL, 10.8 mml) were heated in an approximately 2:1

m xt ure of ;ﬁ—g{; thanol at 75C for 16 hours. The reaction was allowed to
i

cool to rogv ture, then diluted with water. ThePE€FUBRI4I3IA20r € Was

extracted 2 X with ethyl acetate. The organic |ayers were washed with 1 N
NaOH, dried over MgS™4, and concentrated under reduce pressure to give the
title conpound (855 ng, 3.3 mmol) as a clear oil, 1H NVR (400 VHz, DMSO D6)

1B (i ORI o008 mf rBuddboiom ek was charoen with beizy (RN . St ep
met iyl 1 py T O mcn T e (P o ad 7 HiY OF Bl methanls mmo
3.31 nL of a il’ﬁSqJﬁEg MY¥iLTR Wea conlked ta 08B dndghyoine metisyl 8Btgrce col d THE ’
?(Zjlsugé;)n ‘S?Ire'} Eglaro%hlgﬁggﬁ?g%q @f nedél @ﬁ?@b&%ﬁl 39%9(%'8@69'?7& mingesabP M and
28 s s st a8 g S0 005
reaction was %ﬂé&%ﬁlgodwa&ﬁ?ﬁsﬁ?é%s@ t. Thekeagtion mbxture stasdthelaHCOB. The
Were dried ovr NBSGHAndcowed i dictty Stner 200 OCA R Bigeed 1.7 sbualarvc t o
title corrpounﬁ",””%ﬁisﬁéfa OWTQJB%%FQ/W@S’MasthMﬁheatunatedfﬂm'ogr(gob H-!L?NR (400
(m 119 3.1 ?ﬁ? Bt e besid o681 Byewas ipSibchticg wiigjetnpteters.
gy_l nt rljlesi)i 18f Z(JQQOQB)L)BaMTHyd:erﬁE]ipi;d bﬁgalmh %géﬂgsrwé,gq?%hgdwm{ Bﬁli%fjl')').i( ge CIH N
[ ] ﬂ-&?m(f_r),uc?r?edl Wr%h ?\la';"é‘ 4>alm3 tcor}{cen rated. éilica ge?lcl:rg;gr:g;raphy

using 2:1 hexanes/ethyl acetate with gradual polarization to 1:1 hexanes/ethyl

acetate provided the desired product as a clear oil in 75% yield (12.5 g, 44.6
mmol}.

Step 4. Synthesis of (6S)-6-Methylpiperazin-z-one)

H
N
0 NaCNBH; in THF N

MeOH

[0097] To a solution of methyl N-{(2R)-2-{[(benzyloxy)carbonyi]-
amino}propyl)glycinate (12.5 g, 44.6 mmol) in anhydrous methanol (446 mL)
under an atmosphere of N2 was added 10% Pd/C (1.25 g). The flask was
then placed on a Buchi hydrogenator and purged three times with N, followed
by 3 times with Hz. The reaction was allowed to stir under hydrogen (2.2 L,
98.12 mmol) until no more hydrogen was consumed. Once complete (24
hours), the reaction mixture was poured through Celite and the filtrate was
concentrated. Ethy! acetate(5-10 mL) was added causing a white solid to
crash out. This white solid was dried and collected to provide the desired
product in 95% yield (4.8 g, 42.37 mmol). (The filtrate can be concentrated
and more of the product can be crashed out by addition of ethyl acetate. If
any starting material remains, it will be in the filtrate.
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met hyl - 1- pyrroI|d| necarboxyl ate fromstep 3 was dissolved in a 1:1 m xture
of nmethylene chloride: nethanol. Excess 4N HCl in di oxane was added, and
the reaction stirred at roomtenperature for 1 hour, concentrat ed under
reduced RESSHUhE and then used in the final step (see Schene (g) t

(h)). 1H NKP2%898 M, DVSO D6) 6 ppm 1.1 (d, J=6.2 HZ’CT@S%""R”%Z"(m 1 H)
2.1 (m 2H 3.1 (m 1H 33 (m 1H 3.4 (m 1H) 4.5 (dd, J=12.1, 8.1
Hz, | H 4.7 (dd, J=12.3, 3.1 Hz, 1 H). SYNTHESI S OF ETHYL

(3S) - 3- HYDROXY- L- PROLI NATE HYDROCHLORIDE CIH,,OHH H O 0 [0120] Acetyl

chloride (10.8 ) col d 100% Et hanol (100
m). (3S)-3- hyd%ﬂﬁ'ﬁ%‘%’:r@%@a& R%V&ﬁﬁﬂﬁﬁﬂtfhi HYBROGHLORIBEd at 100C
for 16 hours. The ester was concentrated to a 58 WD 2005/051391

PCTI US2004/ 039020 solid and used Mothou@hl)urlfl cation. 1H NVR (400 Mz,

DVMSO-D6) 6 ppm 1.2 (t, J=8.1 Hz, 3 9(m 2H 3.3(m 2H 41 (m |
H 4.2 (q, J=7.1Hz, 2 H 4.4 (m 1/H 9.0 @GH! H 10.4 (s, | H.
SYNTHESI S OF (2R, 3S) - 2- METHYL- 3- PYR | NOL HYDROCHLORI DE G H HN H3C OH

Step 1. Synthesis of 1-(1, 1-Di et hyl ethyl) 2-ethyl (2S, 3S)-3-
hydroxy-1, 2-pyrrolid i nedicarboxylate 0.0H NO 0O [0121] The title

et hods used PooBF cpar gﬁﬁul‘?t‘“"ﬁé‘e&@ﬁe*ﬁ@?ﬁ ARaILARlc (256 g, 1540 "¢

(2S, 39) - 3- netmyiol)was gigsolesd methylummaxemmuaﬁdedWaW&:éHQ@n M’ﬁo%m@O D6) 5

ml.2 (m 3 1.9 (m 2 H 4.1
?ﬁ] 4 H_)(5 P ar%%"(%@?@/%%o%%@{ewm&gm@am P@fep 2.
Synt hesi s of hydtdgehatdrrg BInp Sitioy 12 hdumt Mifle redetiohlvas thar fliteted through
Celite to remove catalyst. Excess 4N HCl in dioxane was added and then

concentrated give the title compound as a brown oil which was used without
further purification.

SYNTHESIS OF (3S,4S)-3,4-PYRROLIDINEDIOL HYDROCHLORIDE
HO - OH
[ ; CIH
N
H

[0099] (38,45)-1-(Phenylmethyl)-3,4-pyrrolidinediol was converted to
the title compound using the procedure described above for the synthesis of
(3R,4R)-3,4-pyrrolidinediol hydrochloride.

SYNTHESIS OF THIOMORPHOLINE 1,1-DIOXIDE HYDROCHLORIDE

Qj

[0100] 4-(Phenylmethyl)thiomorpholine 1,1-dioxide was converted to
the tifle compound using the procedure described above for the synthesis of
(3R,4R)-3,4-pyrrolidinediol hydrochloride.
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d inmethylethyl)(d inmethyl)silyl]oxy}-1,2 pyrrolidined icarboxylate Si- 06 N
O 0 0 [0122] 1-(1,1-dinethylethyl) 2-ethyl (2S,3S)-3-hydroxy-1, 2-
pyrrolidinedi carboxylate (8.98 g, 34.7 mol), imdazole (2.36 g, 34.7 nmol),
di et hyl am nopyridi ne (50 ng, catalytic) and chloro(1, 1-

di net hyl et"?@?“?’é"ﬂﬁlhyl silane (4.96 g, 32.9 mmol) were SETEREGYEP¥o0om
tenperature for 16 hours. The reaction was diluted with water and 1 N HCl to
make the m xture acidic. The mixture was extracted three tines with

met hyl ene chloride. The organic Iayerwas washed with 1M HCl, dried over

MySO4 to give th L 0|I 10.88 29.1 mmol).

1H NMVR (400 w%ﬁ%%ﬁp %Agw R@Lﬂ% NQL3 H) 1.3

(m9H)1-7(mIH)19(m TTﬁ>( (m 1H 41(m 2H

4.4 (m | H). ES+ = 374.30. 60 V\D 2005/ 051391 PCT/ Us2004/ 039020 Step 3.

Synt hesi s of 1, 1-Di et hyl et hyl (ZHOSS) 3 {[(1,1- dinethylethyl)(d |rrethyl)s

i lyl]oxy}-2- (hydroxyrret hyl ) - 1- pyrr necar boxylate Si- %0 N OH

[0123] The title conmpound was prepa{ed f 1-di net hyl et hyl) 2- et hyI

(28,35)-3-{[ (1, 1-dinet hyl et hyl ) (di rreN1yI)S|Iy xy}-1, 2-

pyrrolidi nedi carboxyl ate using the hods used for preparation of 1, 1-

di net hyl et hyl (2S, 3S)-2- (hydr oxynet hyl ) - 3-net hyl - 1- pyrrol i di necar boxyl at e.

1H NMR (400 MNstep TIVSO SyntBesiprof- 10(1Q1-Dimﬁ1wﬂth9l)&-fﬂ’éth9[é2ﬂimp4.(m 1 1.4

(m 9H 1.6 (m I H 3lyar6iv-112-b?rr3haldeﬂica3'b 4.3 (m 1 H)
4.8 (m 1 H. Step 4. Synthesis of 1 D net hyl ethyl (2R, 38) 3-{[(1,1- d

i rret hyl et hyl ) (di nmet hyl )si |yl ] oxy}-

{[ (et hyl sul f onyl ) oxy] met hyl }- 1- pyrral i di necarboxyl ate Si-

,”«O--..
o’l\ °

NG

[0101] Trimethylsilyl diazomethane (3.89 mmol) was slowly added to an
ice cooled solution of (4R)-1-{[(1,1 -dimethylethyl)oxylcarbonyl}-4-hydroxy-D-
proline (0.75 g, 3.26 mmol), 60 mL toluene and 20 mL of methanol. The
reaction was stirred for 2 hours on the ice bath, was warmed to room
temperature, and was concentrated to give 0.89 g of the title compound as a
clear yellow oil. "H NMR (400 MHz, DMSO-D6) & ppm 1.4 (m, 8 H), 1.8 (dt,
J=12.8,4.9 Hz, 1 H), 2.4 (m, 1 H), 3.1 (m, 1 H), 3.5 (dd, J=10.8, 5.7 Hz, 1 H),
3.6(s,3H),42(m,2H).
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100 Os 0 O [0124] Methanesul fonyl chloride (3.85 nL, 39.29 mvol) was added
to an ice cold nethylene chloride solution of 1,1-dinethylethyl

(2R 3S)-3-{[(1,1- 61 WD 2005/051391 PCT/ US2004/ 039020 di et hyl et hyl)

(di net hyl ) si | }-2- (hydroxynet hyl)-1-pyrrolidi necarboxyl at e 6 05 g,
26.19 molWO &‘?/?&'l’ 1et hyl amine (7.28 mL, 52.38 mmol). QTﬂéé‘E’i"P%

warned to roomtenperature, stirred for 16 hours then concentrated under
reduced pressure. The crude material was dissolved in ethyl acetate and
washed with saturated NaHCO3, dried over I\/gSO4 and concentrated under
reduced press The u nat i fi silica gel colum

chr omat ogr aph #eﬁoz *gi vec!f_| ﬁFﬂslchcﬁ é‘ﬂ@éﬁ%vﬁ -Bydroxys269 g, 11.4
mmol ). 1H NVR (400 Mz, th HVUOH Inpcapboyylates (s, 9 H 1.4 (m 9
H 1.7 (m 1 H 2.0 (m 1H 3.2(s 3 H 3.3 (m 2H) 3.7 (m 1 H 40 (m
1 H 42 (m 1H 43 (m 1H. SHO— 410.16. Step 5. Synthesis of

1,1-Di nethyl ethyl (2R 3S)-3-{((1, 1-

di met hyl et hyl ) (di net hyl ) sil yl ] oxy} - 2- @y ;@H pyrrol id inecarboxylate SiC
cc' 0=~ CH3 0 [0125] Superhydride (45N nL, 1 M 45.8 mvl) was added

dropwise to an ice cold solution of -di et hyl ethyl (2R 3S)-3-{[(1, 1-
di met hyl et hyl ) (di met hyl ) silyl]oxy}-2-{[ (@ethyl sul fonyl ) oxy] net hyl } - 1-
pyrrolidi necarboxylate (4.69 g, 11.47 ) in THF. The reaction was war med

to roomtenperature and stirred for 16 howrs. The reaction was quenched
wi th i-propanol until gas evolution ceased. The reaction was diluted with

concent r at ed RGar r odurarie A8 mihor sl SULOGER TPLwAS Bt ioft cd by
silica gel cofogled wiummob@rhpmgethwewalzaneml {9R, hR)-aq?a%mm 2( 2. 69g, 8.5
gggg; b5i%?%ﬂ&‘6%ﬁ&%%gaﬁfgﬁp8%ﬂ‘m§) T%Fél The re@Cmn wae l\eﬁtedl H 2.0
(m 1 H 3.3 4m0°C. fdr 43 foursh The Maction was quenched with isopropanol and then

saturated NaHCO3. The mixture was diluted with water and extracted twice

with ethyl acetate. The organic layers were washed with 1N NaOH, dried

over MgSO4 and concentrated to give 0.185 g of the title compound. "H NMR

(400 MHz, DMSO-D6) & ppm 1.4 (m, 9 H), 1.8 (m, 1 H), 2.0 {m, 1 H), 3.0 (m, 1

H), 3.4 (m, 1 H), 3.5 (m, 2 H), 3.7 (m, 1 H), 4.1 (m, 1 H), 4.9 (dd, J=5.3, 5.3

Hz, 1 H), 5.1 (m, 1 H).

Step 3. Synthesis of (3R,5R)-5-(Hydroxymethyl)-3-pyrrolidinol
trifluoroacetate (salt}

HO

’

O":/OH TFA

N
H

[0103] 1,1-Dimethylethyl (2R,4R)-4-hydroxy-2-(hydroxymethyi)-1-
pyrrolidinecarboxylate (0.185 g, 0.852 mmol) was stirred in a 1:1 solution of,
methylene chloride:TFA for 14 hours. The reaction was concentrated, and the
crude material was used without further purification. 'H NMR (400 MHz,
DMSO-D6} & ppm 1.5 (m, 1 H), 2.2 (m, 4 H), 3.0 (m, 1 H), 3.1 (m, 1 H), 3.6
(m, 3 H), 4.3 (m, 1 H), 5.3 (s,br, 2 H), 8.6 (s,br, 1 H), 9.2 (s,br, 1 H).
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4.0 (m 1 H). ES+ = 316.22. Step 6. Synthesis of 1,1-D nethyl ethyl

(2R, 3S) - 3- hydroxy-2-nethyl - 1 -pyrrolidinecarboxylate ,%9€H O ( Iv CH3 O
[0126] Tetrabutyl ammonium fluoride (16.7 ni, INin THF, 16 73 mmol) was
added to a solution of 1,1-dinmethylethyl (2R 3S)-3-{[(1
d|nethyleﬁﬂ@pyfﬂﬁﬁgthyl)5|IyI]oxy} 2- met hyl - 1- pyrrolldpﬁggﬁyﬂﬂ%yﬁﬁte in THE
and stirred for 16 hours at roomtenperature. The reaction m xture was
concentrat ed under reduced pressure and purified by silica gel columm
chromat ography to yield the title conpound (1.55g, 7.8 muol). 1H NMR (400

MHz, DMSO D6) 1 H 3.3
(m 2 H 3.5 (%W%S%W@?%g'%fﬁtggﬁgp' E@%O}E%Rgt@ep
Synt hesi s of (2R, 3S)-2-Met hyl F drochl ori de , SOH C H % H
CH3 [0127] The title conpound was prepared from 1, 1-di methyl et hyl

(2R, 3S) - 3- hydr oxy- 2- net hyl - 1- pyrrol i di [ boxyl ate usi ng the nethods used
for preparation of [(2S, 3S)-3-nethyl-2-pyrtolidinyl ] nmet hanol hydrochl ori de.
"H NWR (400 MHz, DI\/ISOD6)6ppm12“( 7.0 Hz, 3 H 1.7 (m I H 2.1 (m
1H 3.2(m 2H 33(m 1 H 3.9¢m NH 85 (m I H 9.0(s, | H 9.4
(m I H. ES+ = 101.82. 63 WD 2005/051391 PCTI US2004/ 039020 SYNTHESI S OF
(2R, 3S) - 2- (HYDROXYMETHYL) - 3- PYRROLI DI | HYDROCHLORIDE 0,0OH CIH N H OH
Step 1. Synthesis of 1,1-Dinmethylethyl (NR 3S)-3-hydroxy-2-

(hydroxynet hyl ) - 1- pyrrolidi necarboxylate o,0H ON OH O [0128] The title

conpound was gy gRar ed gpofiebid bf A-CYdHo-G £5 Uk tiyipiperazine-1-

carboxylic acid tert-butyl ester

hel

0.0
Y
®
w |}| oy,

CN

[0104] 4.00 g of cis-3,5-dimethylpiperazine-1-carboxylic acid tert-butyl

ester (prepared according to the method E. Jon Jacobson et. al. J. Med.
Chemistry. 1999, Vol. 42, 1123-144) in 91 mL of dichloromethane was treated
with sodium bicarbonate (4.7 g) followed by addition of cyanogen bromide
(7.5 mL). The reaction mixture was heated at reflux overnight, was filtered,
and waé purified by column chromatography (0 to 50% ethy! acetate/hexanes)
to afford 3.9 g of the title compound as a white solid. "H NMR (CDCls, 300
MHz) & ppm 1.33 {d, 6H, J = 6.5 Hz), 1.44 (s, 9H), 2.54 (m, 2H), 3.09 (m, 2H),
4.09 (m, 2H); *C NMR (CDCl;, 75 MHz) 16.70 (2C), 28.54 (3C), 53.86 (4C),
80.86, 114.10, 154.22.
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et hyl (2S, 3S)-3-hydroxy-1, 2-pyrrolidinedi carboxyl ate using the nmethods used
to prepare 1, 1-di nethylethyl (2S, 3S)-2-(hydroxynethyl)-3-nethyl-

pyrrolidi necarboxylate. 1H NVR (400 MHz, DVsO-D6) 6 ppm 1.4 (s, 9 H 1.6
(m1H 1L.9(m 1H 3.1 (m 1H 3.2(m 2H 3.4 ( 2 4.1 (m 1 H.
ES+ = 213?‘.’(%29?"5’2%-’/?197 (-Boc). Step 2. Synthesis of "ecEuShodosod

(2R, 3S) - 2- (Hydroxynet hyl ) -3-pyrrolidinol hydrochloride CTH,,OH NOH H
[0129] The title compound was prepared from1l, 1 -dinethylethyl

(2R, 3S) - 3- hydr oxy- 2- (hydr oxyrret hyl ) - 1- pyrrolidi necar boxyl ate using the

met hods usedeéo P epare S 38 3 met hyl - 2-pyrrol i di n¥ ] met hanol

hydr ochl or i de>tepPHf- 639)"‘8 -Ipllgergzm -caphonitrile .y 1 64 WO
2005/ 051391 PCT/U82004/ 92@' 92 5(m 2 3.2(m 2H 33 (m 1H 3.5
(m 1 H 36(m 1H 41 (m I 87(sIH)95(mIH).ES+=11797.
SYNTHESI S OF N- 3- AZETI DI NYLNETHANESULF DE N"S Step 1. Synthesis of
N-[ 1- (di phenyl nmet hyl ) - 3- azeti di nyl ] nef han sulfonam de I\ I\ MsCl, TEA \ N~
CH2CI2 Na Oi0 N/ NS [0130] A solut, on

1- (di phenyl nmet hyl ) - 3-azeti di nam ne (\sy SI ‘7ed according to the nethods of
Arinmoto et. al., J. of Antibiotics 39 (9 , 1243-56, 1986) (197 ng, O0.83
nol ) in'dichl ororrethane (10 mM-) was tr| ated with excess triethylamne at
0C foll owed by net hanesul fonyl chloride 71 pL, 0.91 nmmol). The reaction
was stirred for 30 m nutes and then concentrated and purified on silica gel
(0 - 10% net hanol / di chl oronmet hane) to provide 185 ny of the desired product
as a white sdi185] Lo/ v8-Cxane-gissB,2-direthplpiperazine:tl esarboxyliclac Bri-tstyp 2

Synthesis of Mg @zphj fi AV ITEHIRAAES He®AMTE 0 N HEiELFHE mi),

stirred for five hours and concentrated to provide 1.1 g of the title compound.
"H NMR (DMSO0-D8, 300 MHz) & ppm 1.24 (d, 6H, J = 6.6 Hz), 2.65 (g, 2H, J
= 11.1 Hz), 3.27 (d, 2H, J = 12.2 Hz), 3.63 (m, 2H); "*C (DMSO, 75 MHz)
18.73 (2C), 46.81 (2C), 50.80 (2C), 104.20.

SYNTHESIS OF CIS-2,6-DIMETHYL-PIPERAZIN-1-OL HYDROCHLORIDE

N
\\\"E j"u
N

OH

Step 1. Synthesis of cis-3,5-Dimethyl-4-(3-oxo-butyl)-piperazine-1-
carboxylic acid tert-butyl ester

<

0.0

\‘ L]
\\\ l,’
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Na O\~ 0 N3O~ ~0 N MOH NOS 65 WO 2005/051391 PCT/ US2004/ 039020

[0131] A solution of N[1-(di phenyl nmet hyl ) - 3-azeti di nyl]- net hanesul f onam de
(185 ng, 0.585 mmol) in MeOH (10 m-) was treated with 1 m of 4.0 N

HCvdi oxane and t hen reacted overnight with hydrogen ga The
reacti on WY Hs then filtered through a pad of OePFT@tS%t ﬂOJ%WQed Wi t hout
further purification. SYNTHESI S OF

(4E) - 3- METHYL- 4- Pl PERI DI NONE- O METHYLOXIME N O'N Step 1. Synthesis of

1, 1- D et hyl et hyl 3-net hyl - 4- oxo- 1- pi peri di necar boxyl at e 1. H, Pd(OH)2 O

O Cl , . . HE 0.0 32 f
S ot w1 - 1 9aRer {30 Rh-al i blderavie 1Al a3 “h%b%”ﬂ%sarhanm (10
n) was treat(ecDO/\g*tﬂre}éalfédedGI'd[ﬁlg axtveanéthod ETUbn JaE@Eédﬁ’\ﬁdapyJ%Ehad' um

hydr oxi de. 6 ure \égs t hen reacted overnig rogen gas at 50
psi. The reac h?m' s 1RENVPL A2l B2B-144)d0dR miephlpéoforrnwasdraatad with and t hen

k T; d h
et et hyl am ne oV "“%")‘6’?5 [T FALY S i tnBorafing i heateld ot i oris g, 5. o
mol ). The r edaysi dinevigactian Waedi"lémcortoeotratedrdllute@mthal’HFF ahddleatdeﬂl@ﬂndup in
di chl th t h
ol Toved by HETER B/ 5ctoft bibirgBbyiebimn Ber el o hu 0 s 10% sl f ate and
purified by ddeOMDCM)doaffonr B8BSg bﬂtf\@&ltl@@oﬁﬂﬂﬁfn@w&egmo 0441039020
provi de 734 K/l th - met hyl - 4- oxo-1 - pi per ?i&necarboxyl ate
as a white sol @ R}@Rﬁwﬁw PRDD@F%(dBZdeTQO@ HZL‘!&EQS%) 21 1.5 (s,
O H 2.4 (m @ b %@m%ﬁ "al)Lo?rﬁ é&zgemg? ); 48 NMRYchick, P8midg™ - Step

2. Synthesis
[ (et hyl oxy) |1rﬁ &@C)lzﬁ Qé-’e(tﬁﬁiJ 3&8a3'b64y4h4& 51)&'0(40)019 85, 154.49, 208.29.

Step 1. Synthesis of cis-2,6-Dimethyl-piperazin-1-ol hydrochloride
N
\\\\\\\\\‘E N j’am 7 ’,”
OH
[0107] Cis-3,5-Dimethyl-4-(3-oxo-butyl)-piperazine-1-carboxylic acid

tert-butyl ester (1.00 g) in chloroform (40 mL) was treated with
m-chloroperbenzoic acid (77%, 0.97g) at 0" C. The solution was allowed to
warm to room temperature and stirred overnight. The reaction mixture was
then cooled to 0° C, filtered to remove precipitates, washed with saturated
aqueous sodium bicarbonate, filtered through a plug of silica gel and
concentrated. The residue was taken up in a 1:1 mixture of DCM and MeOH
and treated with an excess of 4.0 M HCl/dioxane. The reaction mixture was
stirred overnight and then purified by column chromatography (0 to 10%
MeOH:DCM) to yield 50 mg of the title compound. ESMS (0.41 minutes,
(M+1) 131.13, Method E).
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IN HZNOCH3, N 'I~" NaHC0O3 THE O O,N 1 [0133] A solution of

1, 1-di net hyl et hyl 3-net hyl - 4- oxo-1- piperidinecarboxylate (367 ng, 1.72
mmol) in THE (10 nL) was treated with nmethyi hydroxyl am ne hydrochl ori de
(503 ny, 6.02 mmol ) followed by a solution of sodium h dro en car bonat e
(506 nm, é".’%%O“F/WF‘%l inwater (3 nL). The reaction was? WHORIYor ousl y
overnight. The reaction was then filtered, diluted vm'th vvater, and
extracted with dichioronethane. The crude material was purified by colum
chromat ography (0 - 10% et hyl acetate/ hexanes) to provide 197 ng of the

desired product as m1l. 1 (d,
J=6.8 Hz, 3 H) 1. S?N%"@ﬁ?%g# ?qY'ﬁjﬁ%éf@P ?WE‘W%C@LQ% H 3.8 (s,

3 H. Step 3. Synthesis of (4E)-3- hyl - 4- pi peri di none O-nmethyloxime 0 YO
NHCO N | MOH/ O0.NO N 67 V\D 2 5/ 051391 PCT/ US2004/ 039020 [0134]

1, 1- Di et hyl et hyl (4E) - 3-net hyl - yl oxy)i m no] - 1-

pi peri di necar boxyl ate (197 ng) vvas dilssql vef|+@|ret hanol , treated with 4.0 N
HCl / di oxane (4 m-) and stirred over The reaction was then

concentrat ed to prow de the product as a white solid (170 ng). The crude

material was th urth urification, SYNTHESIS OF

4, 4- DI METHYL N%t%f @?éS?ﬁWWH@Mo@nd was synthesi zed using
the following literature procedure which is hereby incorporated by
reference and for all purposes HO j f fully set forth inits entirety. Liu,
Hsi ng-Jang; Browne, Eric N.C. and ., Sew Yeu. Can. J. Chem 66,

2345- 2347 (1988). SYNTHESI S OF (4, 4-{Dl O—|EXYL) AM NE NH2 [0136] The
title conpound was synthesized using the i

[0108] A solution of 1-(diphenylmethyl)-3-(methanesuiphonyloxy)
azetidine (1.0 g) in THF (17 mL) was treated with 3.0 M methylmagnesium
bromide (1.2 mL) in diethyl ether at 0° C. The reaction was stirred for 1.5
hours at 0° C and then quenched with saturated aqueous sodium bicarbonate,
filtered through Celite, and concentrated. The residue was then take up in
methylene chioride and washed with saturated aqueous sodium bicarbonate,
followed by brine. The organic layer was dried over magnesium sulfate,
filtered, concentrated and purified by column chromatography (0 to 60%
EtOAc/hexanes) to provide 640 mg of the title compounds as a clear, yellow

oil. ESMS: 240.19 (M+1), 1.22 minutes, Method D.

Step 2. Synthesis of 1-Benzhydryl-azetidin-3-one
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purposes as if fully set forth inits entirety. Faller, A, McPherson,

D.T., Ner, P. H, Stanway, S. J. and Trouw, L. S. WO04/5913A1 (2003). 68 WD
2005/ 051391 PCT/ US2004/ 039020 SYNTHESI S OF

N- (3. .{2-(2- FLUORO 4- ( METHYLOXY) PHENYL] ETHYL} - 4

OXO- 3, 4- DIVYBEIREAIBU NAZOLI NYL) - N -[ (1 S, 2S, 3S, 5R) - 2, 6 P§T/US2004/039020

TRI METHYLBI CYCLO 3. 1.1 ] HEPT-3-YL] CARBODI IMDE (CARBODIIMDE A) OF O (- N
NN [0137] N-(3-{2-[2-fluoro-4-(nethyloxy)phenyl]ethyl}-4-o0xo-3, 4-di hydro-
7-quinazolinyl)-N[(1 S, 2S,3S,5R)-2,6,6-trinmethyl bicycl o[ 3.1. 1] hept - 3-

yl ]t hi ourea ntly Lrred. wth Argonaut PS-Carbodjiimde (1.5 eq) for 15
hours in THF. i)resi nféﬁssoﬁfqppequd)%%y%ga@i@"é‘éTq(i?(ﬁ%”199 Mcar bodi i mide A
was di | uted t methyierohlonds (& 0treL)0haEaddetd Al ickoulir didmun W&.’ ih

SYNTHESI S OF N-{3-[2-(2,4-DI CHL HENYL) ETHYL] - 40OXO- 3, 4- T-Qu i

NAZOLI NYL} - Nvessel was paraasl with nitrages-foliguy ditianyof BMO (800 mig) and

N (321 (2 4 dea ot 672 midh T bpblornad sitecpve? iR Bnctnep i ny 1) v - [ (1
ST od i i n a gt Bt Ed 538 10 e S colmng s aRciouRs, Dent L
resin was filf Igﬂ Syik %W‘?Zgbﬁmgﬁ%w 6&%’5&0&3 (1% 4E)ptGhds.cdtHluted to a
known vol ume 7@5gimeH, 3.elzgm' qmgpf.sbg%\gm.mol arity. 69 WD 2005/051391

PCT/ US2004/ 039020 SYNTHESI' S OF 2- CHL 3% 2. (2, 4- DI CHLOROPHENYL) ETHYL] - 7- N

| TRO-4(3H) - QU I d N . C' NN Step 1. Synthesis of
2- Ani né-@[z-%%i%i m&ﬁémﬁmﬂrmwlﬁrmegbdmﬁﬂmw C N
HO

B
O

[0110] 1-Benzhydryl-azetidin-3-one (335 mg) in diethyl ether (6.0 mL)
was treated with 3.0 M methylmagnesium bromide in diethyl ether (0.52 mL)
at 0° C, stirred for 10 minutes and quenched with saturated aqueous sodium

bicarbonate. The solution was then extracted with methylene chloride (x3),
and the combined orgahics were dried over magnesium sulfate, and
concentrated to provide 363 mg of the title cdmpound as a clear, colorless oil.
'H NMR (CDCls, 300 MHz) 3 ppm 1.53 (s, 3H), 1.96 (s, 1H), 1.96 (d, 2H, J =
8.42 Hz), 3.19 (d, 2H, J = 8.42 Hz), 4.34 (s, 1H), 7.17 (m, 2H), 7.26 (m, 2H),
7.31 (m, 2H), 7.40 (m, 4H). |

Step 4. Synthesis of 3-Methyl-azetin-3-ol hydrochloride

HQ

~
_l HCI
—N
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HH2 NN [0139] To a stirred solution of 4-nitro-isatoic anhydride (10.0
g, 0.048 nol) in CHC 2 (100 m-) was added 2, 4-di chl or ophenet hyl am ne
(10.08 g, 0.053 nol) followed by DM (10 nlL). The reaction m xture was

stirred at._roomtenperature for 30 mn. The resulting S then
di ssol ved WY&203993! ool 2 and washed with 1.0 M NaOH. P%@%@ﬂgﬁm\'\ﬁzgd or gani ¢

| ayers were concentrated under reduced pressure and purified by silica gel
flash chromatography (0-100% Et OAc/ hexanes el uent) to give the product
(16.5 g, 97%yield) as a yellow solid. HPLC retention tinme: 3.04 mn;

Met hod A Sl) z 354 (M+l). 70 WO 2005/051391 PCT/ US2004/ 039020
Step 2. Synt fﬁ?"ifof 3 %US(P?f'&Q’Di%Hr?ﬁ%ﬁméwyﬁj@?thyquzeﬂdm 3105(3?34%19!) in

H, 3H) - qui nazqlibogAi1ONAL) Whs Eleate@\bitrkﬂd N diARl B%Ehﬁﬁl%\ﬁ{éﬁ%a ution of

2- am no- N-[ 2- (24d|chloropheny ni trobeénzam .82 mmol)
in toluene (3BXcRE$ OfAB%"aﬁﬂdEdWéfOlﬂC@m carbbut(weh Dﬁguphdrmgﬂné’hersoﬂmmene (4.5

nm., 8.5 mmmol) r d to .60C and irred. for 4
hours. The sovlv%eﬁl%n rg?%&ﬁ”ﬂ@eﬁ%%?‘f @%ﬂengg%tﬂng%{ng%%éP?%s added
to the resi dukhe rHaetipn etikiprd whse thersfilteeed tl’ﬁfﬁlﬁg?rﬂCéhté Y@vdehifafdd, dngteqy and
washed with Cl2 to give the product , 86%y|eld) as a white

solid. HPLC raKRown gangenitation an Wﬁwlﬁbeyh%'ﬂthempumfmgowsn mz 378 (M1).
Step 3. Synthesis of 2-Chloro-3-[2-(2, 4-dichl orophenyl)ethyl]-7-

ni tr o- 4( 3H) - ISYNAHESISCOR PIGERfDI L QXIMEH
3-[2-(2, 4-Di chl or ophenyl ) et hyl ]-ﬁldtl‘#%loémﬁl Oil qui lr(al:’;{o ?'F\"égch’)RE (2.0 ¢

5.26 mol) and PCI5 (1.2 g, 5.79 mmIN wer e added to a flask containing
POCI 3 (20 nmL) and the resulting soledti was refluxed wth stirring for 6
hours. The reaction was allowed to|cool [to HFGInd stirred

N
I

Step 1. Synthesis of 4-Methoxyimino-piperidine-1-carboxylic acid

tert-butyl ester
O YO Y
N

’N
~o

[0112] A solution of tert-butyl 4-oxo-1-piperidinecarboxylate (2.0 g) and
methoxylamine hydrochloride (2.93 g) in THF (66 mL) was treated with
sodium bicarbonate (2.95 g) dissolved in water (20 mL). The biphasic mixture
was stirred vigorously for 10 minutes, diluted with water, and extracted with
ethyl acetate (x3). The combined extracts were dried over magnesium
sulfate, filtered and concentrated to afford 2.12 g of the title compound, which
was used without further purification. "H NMR (CDCI3, 300 MHz} 5 ppm 1.49
(s, 9H), 2.34 (t, 2H, J = 6.07 Hz), 2.57 (t, 2H, J = 6.07 Hz), 3.51 (1, 2H, J =
6.07 Hz), 3.56 (t, 2H, J = 6.07 Hz), 3.85 (s, 3H).
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overnight at this tenp. The POCI 3 was renoved under reduced pressure and
CH2Cl 2 was added to the residue. The unreacted starting material was
renoved via vacuum filtration and the product was purified by silica gel
flash chromat ography (100% CH2Cl 2 eluent) to give the product (0.96 9, 46%
yi el d) 71“(&)202@1853?’851391 PCT/ US2004/ 039020 as a whiteP EHU%PO‘”& RVR (DVBO
D6) 400 MHz 6 ppm 8.35-8.25 (m 3H), 7.58 (d, J=2.2 Hz, 1H), 7.41-7.34 (m
2H), 4.41 (t, J=7.5 Hz, 2H), 3.15 (t, J=7.5 Hz, 2H) ppm SYNTHESI S OF
3-AM NO N-{ 3-[ 2- (4 FLUOROPHENYL) ETHYL] - 4- OXO- 3, 4- Dl HYDRO- 7- QUI NAZQOL|
NYL}-N -[(1 S, 5R 4 6 T IVE'IZH.Y | CY 3.1. 1] HEPT- 3- YL
AZETI DI NECA ‘DAM T '“B egis\p JQ‘W’ RAeNPpethy, OllmsM@ggllgnde
1- Di et hyl et hyl [ 1-(di phenyl methyl)-3- azetid inyl]carbamate (B0020, TEA N
THE N O ~N aNO4-1 [0142] To a sol N n of
1- (di phenyl met hyl ) - 3-azeti di nam ne| (232 ng, 4, 0,97 Mol ) in THE (6 m-) at OC
was added a solution di-tert-butyl] dichrbonate’ (255 ng, 1.17 mmol) in THE
(4 nmL). The reaction was warnmed to m t enperature and di chl or onet hane (4
m-) was added to bring the slurry J}lnto solution. The reaction was stirred
overni ght, concentrated and then pyN fied by colum chromatography (0 - 30%
et hyl acetate/ hexanes) to afford Qll ng of the desired product as a white
solid. LOMS: MrH 339.19 at 1.20 |m nutes, Method D. 72 WD 2005/051391
PCT/ US2004/ 039020 Step 2. Synthesis of 1, 1-Di nethyl et hyl
3-azetidinyl carbamate C NaO H2, Pd(OH2 NO No MeOH ~NI, O 4"~

[0113] 4-Methoxyimino-piperidine-1-carboxylic acid tert-buty! ester in

MeOH (10 mL) was treated with 4.0 M HCl/dioxane (1.0 mL) and stirred at
room temperature over night. The solution was concentrated to yield 213 mg
of the title compound without further purification. 'H NMR (DMSO, 300 MHz)
0 ppm 2.47 (t, 2H, J = 6.62 Hz), 2.68 (t, 2H, J = 6.07 Hz), 3.17 (m, 4H), 3.77
(s, 3H), 9.08 (bs, 1H). |

SYNTHESIS OF 4-METHYL-PIPERIDIN-4-OL HYDROCHLORIDE
N

HCI

HO

[0114] A solution of tert-buty! 4-oxo-1-piperidinecarboxylate (500 mg) in
THF (6 mL) at 0° C was treated with 3.0 M methylmagnesium bromide/diethy
ether (0.'80 mL). The solution was allowed to warm to room temperature and
stirred for 48 hours. The reaction was quenched with sodium bicarbonate,
diluted with saturated Rochele’s Salt, and extracted with methylene chloride
(x3). The combined organics were filtered through Celite, concentrated, and
purified by column chromatography (0 to 40% EtOAc/hexanes). The impure
residue was then talfen up in MeOH (5 mL) and treated with 4.0 M
HCl/dioxane (4 mL), stirred for 30 minutes and concentrated to provide the
crude title compound.
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[0143] A solution of 1,1-dinethylethyl [1-(diphenylnethyl)-3-
azetidinyl]carbamate in MeOH (10 nL) was treated with of 4.0 N HCl/di oxane
(1 nL) and then reacted overnight with hydrogen gas at 50 psi. The reaction
m xture was then filtered through a pad of Celite, concentrated and the
crude redYUESEPysed without further purification. SFEYS¥WEPhesis of
3-Am no-N-{3-[ 2-(4-fl uorophenyl)ethyl]-4-oxo- 3,4-dihydro-7-qu
inazolinyl}-N-[(1 S, 2S,3S,5R)-2,6,6- trinmethyl bicyclo[3.1.1 ]
hept-3-yl]-1- azetidinecarboximdamde Fly L FI/ oi J. HG NI N, 4 1laN

N X4 D "N N~ s di |
[15((2)- ({3 [ 2- (41 ﬁ’ﬁ%ﬁ%mﬁﬁ%&%ﬁ%ﬁf%ﬁwmmmue
di hydr o- 7- qui nazol i nyl } am no) {[ (1'S,"23°3S, | 6,6 trinmethylbicyclo[3.1.1

] hept-3-yl]Jimin o}nmethyl)-3-azetidi nyl]carbamate (synthesized using

1, 1-di et hyl et hyl 3-azeti di nyl car bamat e tlggqet hods descri bed
previously) was treated with 4CIH N HCl A di oXane (4 nl-) and stirred
overnight. The reaction was then purifi y preparatory HPLC to provide 3-
am no- N-{3-[ 2- (4-fl uorophenyl) et hyl] - 4+bxo- /ngydr 0o- 7-qui nazolinyl}-N -
[(1 S, 2S,3S,5R)-2,6,6-trinmethylbicyclo[3.1.1 1hept-3-yl]-1

azetidi necarboxi m dam de as a white solid. LCMs: M-H 517.20 at 2.19

m nutes, Method D 73 WO 2005/ 051391 PCT[ US2004/ 039020 GENERAL METHOD FCR
THE PREPARATIIBIGF N TRoelrhcHotir® (108 mlANABoBBOoBvegs slowyaddeddoscenf 2- Armi no

Anal d 0 i d | uf
> ohl or 0- 3. [ zg-°ld2?91¢“/ i%ﬂ%‘é‘é%@@b’b) @?‘ﬁ?’%"ﬁ%é’@ﬁﬁ? g’f?y%%é{%\)i%ne (1
equi va: ent sg a'dldedimudrdatad !aE‘IQOI_(.‘.O'?MG haBr%dU%%él?ua@@ét?clﬁﬁmmﬂtmlgh ?Ln ne (2
equi val ent s e _reaction mxture ed to reflux unti e
r ggcti on was S@Hﬁﬁf‘at"éﬁ J‘Q&HHEW@E@BO%J@&_@@@ Mitz, BMSO-DE)HepPEaG2i on
mxture vas i(f@escioiazeSiH) a.6m 0A) 8IS 2 MPAY (1RSI HPER'GIULTY Hz, 2 H)

4.4 (m, 1H)9.0 (s, 1 H) 10.4 (s, 1 H).

SYNTHESIS OF [(2S,38)-3-METHYL-2-PYRROLIDINYLJMETHANOL
HYDROCHLORIDE

OH
CIH
Step 1. Synthesis of Ethyl (35)-3-methyl-L-prolinate
S 0O
o~
s
N
H
[0116] The title compound was prepared from (3S)-3-methyl-L-proline,

using the methods used to prepare ethyl (3S)-3-hydroxy-L-prolinate
hydrochloride. 'H NMR (400 MHz, DMSO-D6) & ppm 1.1 (d, J=6.8 Hz, 3 H)
1.2 (t, J=6.8Hz, 3H) 1.6 (M, TH)2.1(m, 1H)2.3(m, 1H) 3.2 (m,2H) 3.8
(M 1HY4.2(m,2H)4.7 (m, 1H) 9.0 (s, 1 H) 10.4 (s, 1 H).
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vacuo. The crude product was purified via silica gel flash chronmatography
(0- 5% MeOH/ CH2CI 2 eluent). Step 2. Reduction of Nitro to Aniline d d O
N RNNNH R [0146] To a stirred solution of the nitro conmpound (1
equiv) in absolute ethanol (1.0 M was added iron powder (2.5 equival ents)
and aceti SY@eFFIH  equival ents). The reaction nixtur & 2‘]%1&3(9@’(9 to reflux
until the reaction was conplete as nonitoered by HPLC. The reaction m xture
was then cooled to RT, diluted with Et QAc, and washed with sat. NaHCO3. The
aqueous |l ayer was re-extracted with Et OAc (x2) and the conbi ned organic

| ayers were dgj 74 05/ 05 PCTI US2004/.039 ver 2SS4,
filtered, an teg’g%'entr RPﬁ'ﬂﬁ’éﬁ' :'.1’1 @egﬁﬁgyébiﬁ%ﬁdggt.&%eihﬂhe next
step without purificatiof-PY&§Qlidinedieg %8n of Aniline to Thiourea O d
H H[0147] To a stirred solution of crude aniline (1 equiv) in acetone (1.0
M at 0 C was added Na2CO8 (2 equival entg) followed by thiophosgene (3

equi val ents) dropwi se via syringe. THe regdction m xture was stirred at 0 C
for 10 mnutes then allowed to warfh t om.genperature. A solid
precipitated fromsolution as the \yeacti o progressed. Wen the starting
material was conpletely consuned as nitored by HPLC, the reaction m xture
was concentrated in vacuo, diluted wt etone, and then concentrated
again to renove excess thiophosgene. e Fial was then diluted with

Et OAc and washed with water. Al of the solfid was dissolved. The aqueous

| ayer was re- extracted with Et OAc (x2) and the conbi ned organic | ayers were
dried over Na2SO4, filtered, and concentrated in vacuo. The crude nmateri al

195, 50D, SLsTED L1 B 6 S baoraingte 089 432 mpA IR, nge
The reaction dﬂneihyldhy\adiczan'lbona&el(@.%m, 482 mydol)pamd tristhylaameqnis mLed in
(oot oy o8 BB e N8R an dgpoximdtely 21 e of THEdnd othanal 9" 2P"Y

at 75°C for 16 hours. The reaction was allowed to cool to room temperature,

then diluted with water. The crude mixture was extracted 2 X with ethy!

acetate. The organic layers were washed with 1N NaOH, dried over MgSQy,

and concentrated under reduce pressure to give the title compound (855 mg,

3.3 mmol) as a clear oil. 'H NMR (400 MHz, DMSO-D6) 6 ppm 1.1 (d, J=6.8

Hz,3H)1.2 (m, 3H) 1.3 (m, 9 H) 1.5 (m, 1 H) 1.9 (m, 1 H) 2.2 (m, 1 H) 3.2

(m, 1 H) 3.4 (m, 1 H) 3.6 (m, 1H) 4.1 (m, 2H).

Step 3. Synthesis of 1,1-Dimethylethyl (2S,3S)-2-(hydroxymethyt)-3-
methyi-1-pyrrolidinecarboxylate

o T

[0118] Lithium borohydride (6.6 mmol, 3.31 mL of a 2M in THF
solution} was added dropwise to an ice cold THF solution of 1-(1,1-
dimethylethyl) 2-ethyl (25,3S)-3-methyl-1,2-pyrrolidinedicarboxyiate (850 mg,
3.3 mmol) and methanol (0.133 mL, 3.3 mmol). The reaction was warmed to
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WO 2005/ 051391 PCTI US2004/ 039020 Step 4. Conversion of Thiourea to
GQuanidine CI / C NN" RNNHNR' OR FFO F[0148] To a stirred
solution of thiourea (1 equivalents) in THE (1.0 M was added EDC (1 5
equi val ents) and the reaction m xture was heated to reflux. Wien t

starting MY &048113%as conpl etely consumed as noni toredPsymsmﬂﬁ’@m(ohe
reaction mxture was cooled to RT and then the corresponding amne (2

equi val ents) and Et 3N (2 equival ents) were added. The reaction m xture was
stirred at roomtenperature for 1 hour then concentrated in vacuo. The

crude materi al rified vja prepar.ative reversed-phase HPLC MeCN wat er
el 3ent) and |r98%ﬁﬁﬁp%ééuk%a%¥h@ﬁgﬁlf@aé°ﬁ&°% Th Eﬁmmﬁz@@ﬁmjrél FOR THE
SYNTHESI S OF Y ’%1]1 THE sol ution
of a carbodi Iﬁﬁdiép?géhﬂal'?hw&lth g&é%d A of EQQ%%HE‘E rﬂg&@gv\a% stirred with
appr oxi mat el yextrastedad yiwithl @hﬂ@cotatw Thaloygamc yersndereydriad oerdlgSOpm

te eraturef a t.he . .a e was in a. salt form

t hrerp ani ne was déb scgﬁir%rd%d %ﬁaﬁ?% %{H%u t@nﬁfg%?%r’%vﬂ% Witic ich

tri et hyl am nevamasediditho)t furfiie pwmﬁétid?ﬂ WNMW%V@@%H&GID% HPL%WE; g e\all\g of
preparat | ve

i , di d d fied
ARSA RN N Ty T oL T T RARCS SR A (o

N- ( 3- { 2- (2- FLeHOBGY ETHYL} - 4
ox(o 3? 4- E)I HYDRO" 7- f&ﬁ@@ﬁ %B‘Rﬁwkﬂl 2, 4} TRI AZOL- 4- YL-N'.  [(1
R 2S, 3S, 5S) - 2, 6, 6- TRI METHYLBI CYCL HEPT- 3- YL] GUANI DI NE

TRI FLUOROACE1®E 44 Chi Samthesis of [(2 S)-IN thyl-24pyrrolidingljrhethanol
hydrochloride
R 3
ClH
N\ _oH
[0119] The crude 1,1-dimethylethyl (2S,3S)-2-(hydroxymethyl)-3-

methyl-1-pyrrolidinecarboxylate from step 3 was dissolved in a 1:1 mixture of
methylene chloride:methanol. Excess 4N HCI in dioxane was added, and the
reaction stirred at room temperature for 1 hour, concentrated under reduced
pressure, and then used in the final step (see Scheme 1a (g) to (h)). 'H NMR
(400 MHz, DMSO-D6) & ppm 1.1 (d, J=6.2 Hz, 3 H) 1.5 (m, 1 H) 2.1 (m, 2 H)
3.1(m, TH) 3.3 (m, 1H) 3.4 (m, 1 H) 4.5 (dd, J=12.1, 8.1 Hz, 1 H) 4.7 (dd,
J=12.3, 3.1 Hz, 1 H).

SYNTHESIS OF ETHYL (3S)-3-HYDROXY-L-PROLINATE
HYDROCHLORIDE

CHH ‘\\OH

0
Ne—"
O

Ir=

[0120] Acetyl chloride (10.8 mL, 1563 mmol) was slowly added to ice
cold 100% Ethanol (100 mL). (3S)-3-hydroxy-L-proline (5 g, 38.2 mmol) was
added and heated at 100°C for 16 hours. The ester was concentrated to a
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NNFO FF OH [0150]

N-(3-{2-[2-fl uoro-4-(nethyl oxy)phenyl]ethyl}-4-oxo-3, 4-di hydr o-

7- qui nazol i nyl) - N [(1 S, 2S, 3S,5R)-2,6,6-trinethyl bi cyclo[3 1. 1 ] hept - 3-
yI]carbodllmde m., 23 rrI\/Isqutlonln THF), 4H1,2,4-triazol-4-am ne (49
ng) and eX¥QIWs/ P?lwere stirred together and heated at PEFUSIAPIY iyt es.
The reaction was quenched with I nm. H2O and 5 nL of ethyl acetate. The

m xture was passed through a Varian Chem But cartridge followed by 50 niL of
ethyl acetate. The ethyl acetate solution was dried over MSO4 and

vor 1oy APURRTACRHSR BRI nlEE, 1 RALID el pls o AR

12 et oy e efmteion) oo e
trans- (t-but G4/ “féybmgﬁ)cldﬁéﬁhﬁ%)- carboxamide OH BOC.. M\"",, H

[ 0151] A suspension of trans-4-am nocycl ohexanol (1 equivalent) in THE (0.1
M was treat egyNTHES(SOP &R,58)-2METRYES-PYRROLIDINOUKYDROCHLORIDE at room
tenperature overnight, di ssolved in chloroform and washed with water to
yield a solid that was used without further purification. Step 2. Synthesis
of cis-(t-butoxy)-N-(4- quorocyquqhexyHN rbQxam de BOC. -1 N H [0152] To
a solution of (t-butoxy)-N(4-hydroxycycl ohexyl)carboxam de (1 equivalent)
in CH2CI2 (1 M cooled to -78C was added yM se a solution of DAST (1
equivalent) in CHCI 2 (0.5 M. The m was stirred at -78C for 4 hours,
and then allowed to rise to roomtenp ure. Jkg solution was poured into
saturated NaHCO3 and extract ed with chloroform dried, and evaporated. The

resulting cr 'ﬂgp Br oducby\a@hs Iff1'-((‘id| Blmefhyieqtﬁyﬂ?! éth?(‘ Hé1gg)'3'

hydroxy-1 2-pyrrolidinedicarboxylate

.\\OH
N
®) O
[0121] The title compound was prepared from ethyl (3S)-3-hydroxy-L-
prolinate using the methods used to prepare 1-(1,1-dimethyiethy!) 2-ethyl
(2S,38)-3-methyl-1,2-pyrrolidinedicarboxylate. 'H NMR (400 MHz, DMSO-

D6) 5 ppm 1.2 (M, 3 H) 1.3 (m, 9 H) 1.7 (m, 1 H) 1.9 (m, 1 H) 3.3 (m, 2 H) 4.1
(m, 4 H) 5.5 (s, 1 H).
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wi th ethyl acetate/hexane 5:95. 78 WD 2005/051391 PCT[ US2004/ 039020 Step 3.
Synt hesi s of cis-4-fluorocycl ohexylam ne H2ZN\\\" [0153] A sol ution of
cis-(t-butoxy)-N-(4-fluorocycl ohexyl)carboxam de (6.51 nmol) in CH2CI2 (20
m-) was treated with TFA (10 nL) at room tenperature. The reaction m xture
was stirr¥ORYP 3% byrs, the solvent was renoved in vEERETS2UME®He crude
product was dissolved in water and washed wth chloroform The acidic
aqueous phase was cool ed at 0C and made basic by the addition of solid KOH
The resulting m xture was extracted with CH2Cl 2, dried and filtered,

yielding the gitlg co und whi se I t.h rther..purification and
2s a 0.3 MsoPtR#n in ?ﬂi@;ﬁi's HW@%%‘M E'lﬁﬂ ﬂ!ﬁﬂi@é@ﬁiﬂ fAM NE  F
F H2N Step 1. Synthesi SMAW eé yIfdimethydsigyllexynd2yi ) (t - but oxy) car boxam de
FF Bocce N H [0154]PYreliginedisaraexylate

(t-butoxy)-N(4-oxocycl ohexyl)carboxam de (2.5 g,11.7 mml) in CH2Cl 2 (45
m-) was treated wth a solution of DAST (.63 nlL, 19.93 mol) in CHCl 2 (6
m.) at roomtenperature. EtOH (141 |, 2.3 | ) was added, and the m xture
was stirred at roomtenperature overnight. ne solution was poured into
saturated NaHCO3 and extracted with chlorofform dried, and evaporated to
yield a 1:1 mxture of the title conpgun -\‘@nd

(t-butoxy)-N-(4-fluoroclycl ohex-3-enyl)cdgrboxam de. This m xture was 79 WO
2005/ 051391 PCTI US2004/ 039020 di lved Wo.-OH2Cl 2 (40 nlL) and MeOH (14 nl)
and cooled to -78C. Ozone was bubbled int/b theSolution for 50 m nutes
until it turned green and Me2S was @ldedQ(3 equival ents). The reaction

m xture was allowed to warmto r enperature, chloroformwas added and

t he organi ¢ phase was washed

[0122] 1-(1,1-dimethylethyl) 2-ethyl (2S,3S)-3-hydroxy-1,2-
pyrrolidinedicarboxylate (8.98 g, 34.7 mmol), imidazole (2.36 g, 34,7 mmol),
dimethylaminopyridine (50 mg, catalytic) and chloro(1,1-
dimethylethyl)dimethylsilane (4.96 g, 32.9 mmol) were stirred at room
temperature for 16 hours. The reaction was diluted with water and 1N HCl to
make the mixture acidic. The mixture was extracted three times with
methylene chioride. The organic layer was washed with 1M HCI, dried over
MgSO4 to give the title compound as a clear brown oil (10.88 g, 29.1 mmol).
'H NMR (400 MHz, DMSO-D6) 5 ppm 0.0 {m, 6 H) 0.8 (m, 9 H) 1.2 (m, 3 H)
1.3(m 9H)1.7 (M, 1H)1.9(m, 1 H)3.4(m,2H)3.9(m, 1 H) 4.1 (m, 2 H)
4.4 (m, 1 H). ES+=374.30.
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with water, dried, and evaporated to yield the title conpound which was used
w thout further purification. Step 2. Synthesis of
4,4-di fluorocycl ohexylamine F F H2N [0155] A solution of
N- (4, 4-di fl uorocycl ohexyl ) (t-butoxy)carboxam de (6.51 nmol) in CH2CI2 (20
m) was t re@eWF%NBth TFA (10 nL) at room tenperature. PERASIOARINYN ni xture
was stirred for 2 hours, the solvent was renoved in vacuo, and the crude
product was dissolved in water and washed w th chloroform The acidic
aqueous phase was cool ed at 0C and nmade basic by the addition of solid KOH
The resul tinggi xfure was extrac ith CH2Cl 2 dried, and filtered
yi el di ng the FF‘]IH é conp em %ﬁ]‘?wmﬁtbﬁl_emﬂﬂgﬁﬁs)f%{ﬁ(hér purification as
a 0.3 Msolution in CH thethd)direethybsilylexyls2-¢hydraxymetbyBsal og of
7- azi do- qui nazol i ne- 4- REolidinegarboxylatel N F N N3 1 80 WD 2005/ 051391
PCT/ US2004/ 039020 Step 1: Synthesis of (2-am no-4,5-difluorophenyl)-N[2-(4
fluoro phenyl)ethyl]-ca rboxamide OF F/ KR HOBVEDCI O~} HOI a\ F v v
"NH2 2N F DDEA HH 2N F 2 [0156] To a stiNfred solution of 4,5-difluoro
anthranilic acid (2.0 g, 11.6 mmol) in anhygyous THE (30 nml-) was added
hydr oxybenzotri azol e hydrate (HOBt) (1.56 gR!TT. 6 mmol), diisopropyl ethyl
amne (2.01 n, 11.6. mol), and 4-flygoreph@nyl ethyl amine (1.52 ni, 11.6
mol ). After all of the HOBt had conpletély dissolved, EDCl (2.21 g, 11.6
mmol ) was added and the resulti ngogeh'ge olagH on was: stirred at room

0O

tenperature for 16 hours. The

[0123] The title compound was prepared from 1-(1 , 1-dimethylsthyl) 2-
ethyl (28,38)-3-{[(1,1-dimethylethyl) (dimethyl)silyl]oiy}-1 ,2-
pyrrolidinedicarboxylate using the methods used for preparation of 1,1-
dimethylethyl (28,38)-2-(hydroxymethyl)-3-methyl-1 -pyrrolidinecarboxylate,
"H NMR (400 MHz, DMSO-D6) & ppm -0.0 (m, 6 H) 0.8 (m, 9 H) 1.0 (m, 1 H)
1.4 (m, 9H) 1.6 (m, 1 H) 3.1 (m, 1 H) 3.2 (m, 2 H) 3.5 (m, 2 H)4.3 (m, 1 H)
4.8 (m, 1H).

Step 4. Synthesis of 1,1-Dimethylethyl (2R,38)-3-{{(1,1-
dimethylethyl)(dimethyl)silylJoxy}-2-
{[(methylsulfonyl)oxy]lmethyl}-1 -pyrrolidinecarboxylate

£
S
.\\O
N
0 O,
§( O:S"O
) AN

[0124] Methanesulfonyl chloride (3.85 mL, 39.29 mmol) was added to
an ice cold methylene chloride solution of 1,1-dimethylethyl (2R,3S)-3-{[(1,1-
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sol vent was renoved, and the residue was chronmat ographed on silica eluting
with 15% Et QAc i n hexanes giving the desired benzamde (2) as white
crystals (3.07 g, 10.4 mmol, 90% . Step 2: Synthesis of

6, dlfluoro 3- k2#54 quorophenyI)ethyI] 3- hydroq u inazol i one F 0O F
0 -11~- iccove)3 N F HaF H2N F POCI 3 2 3"F6’P§ﬂ"4’?"f?82°start| ng
benzam de (2) was dissolved in trimethyl orthoformate (20 nL) and heated at
120C under a stream of nitrogen for 3 hours. The solution was cool ed, and
t he sol vent was renoved by rotary evaporation. The residue was triturated

and dr ed on IREHAEF QimSthySiloxiL 2 fnionnethl B iEER e, i o
so![ i d agd J::or(ﬁlﬂﬁ'@,(iﬁow mml) and mtmﬂ%lr@&%ﬂﬂmg(ﬂi @?%I)Oﬂggg?ctmg S

i nt er nedi at e was_ sus and heated to or

mi nutes. The V& ‘&’?F’a%? EOO&‘.) r%eraﬁgéf g'&'nb\f‘é"rwbh%ﬂ"réaei‘ sencepddded| i ght | y
al kal i ne wi t hurgief mcmoed presHuE Uhé%fdﬁé'ﬁb%r%%&é dR3on2B%h %iefry a&é@ﬁiﬁ W th

Et OAc. The organic er was col |l ected ried over magnesi umsul fate

Product (3) ¢ W%ﬁh with satusatad NakGQy, idgied pvemMgSOi BRI conentrad®th f or 2
t St 7 3=
e hyl) et hyt | mtoBA BrSesthe, "7 Rl AAEHRIN R Bifiod BY Siica b dolvaane Nk R

g DI\/B|O y | /chmnaotograqr(yjt)ﬁ@vd]hbltlile_rcmmpduad(alslml(o%b0|£1(44@9? 1146 mglglé vas
i ssolved in ] was adde e
resul ting mrQ[ENE 1&3‘3‘”%@98%365@%%%9%%% ¢ 6b 045 fﬁ)@rfé) 1.4H@, r eact i on
| d
e oo Y T OGRS RSt U e

the resulti remﬁltate col'l ec
The solid \A&B‘ﬁ%@o \}‘Bcﬂ%ﬁmrrét*ﬂylﬁach'e drHDdﬁl de and dri ed (MySO4) in order to

renove trace water. Product (1) was isolated as an off-white solid (1.43 g,

4.37 mmol,  step 5. Synthesis of 1,1-Dimethylethy! (2R,38)-3-{[(1,1-
dlmethylethyl)(dlmethyl)SIIyl]oxy}-z-methyl 1-
pyrrolidinecarboxylate

5<

e

0
o:( CH,
:

[0125] Superhydride (45.8 mL, 1M, 45.8 mmol) was added dropwise to
an ice cold solution of 1,1-dimethylethyl (2R,3S)-3-{[(1,1-
dimethy]ethyl)(dimethyl)siIyl]oxy}-2-{[(methylsuIfonyl)oxy]methyl}-1-
pyrrolidinecarboxylate (4.69 g, 11.47 mmol} in THF. The reaction was
warmed to room temperature and stirred for 16 hours. The reaction was
quenched with i-propanol until gas evolution ceased. The reaction was
diluted with saturated NaHCO3; then extracted with ethyl acetate, dried over
MgSQ, and concentrated under reduced pressure. The crude material was

purified by silica gel column chromatography to yield the title compound
(2.69g, 8.5 mmol). 'H NMR (400 MHz, DMSO-D8) & ppm 0.0 (s, 8 H) 0.8 (s, 9
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959 . [0159] Followi ng the formation of conpound 1, final guanidine

qui nazol i nones were forned followi ng the synthetic nethod descri bed bel ow
(Procedure 1A): Procedure 1A [0160] To a solution of (1) (1 equivalent) in
THE was added _trimet hyl phosphine (1.5 equival ents), an h I Xt ure was
stirred atw96°8ﬁp51?9e‘rrper ature for 10 mnutes. To the im"ﬁSﬁ’ﬁg@%bz&ne

sol ution was added (1S, 2S, 3S,5R)-2,6,6-trinethylbicyclo[3.1.1]hept-3-yl

i socyanate (1.6 82 WO 2005/051391 PCTI US2004/ 039020 equi val ents). The

sol ution was heated at 70C overnight. To half of the carboimde solution
was added a T, ol utj f, ( -2, 6:,0i et h i.perazj (2; equival ents).
Af ter being hﬁﬁ'@o‘lnétd gg&%@ﬁ%ﬁ%ﬁ@?w&eﬁ@srhﬁé ’%E‘Sﬁéfrﬁ’%}j% HPLC
purification 40 (g, MeHL. hesguagiagdane product as its TFA salt. [0161] The
2-fluoro-4-nmethoxy, 2,4-difluoro and 2,4-dichloro anal ogs were synthesized

via the sanme t hway descr bed above.. ounds_of the roup. synt hesi zed
via the pat hvxgépog:cri thesisof i Dime Stﬁ)ﬁé@&@?)'hﬁy&%@'ﬁﬁthMWLE 1.
Synthesi s of (3R 5S)- Ni-Byrrolidinecarkemdate net hyl oxy) -

phenyl ] et hyl }-4-o0x0-3,4-d ihyd rog u i nazol in-7-yl)-3,5- dinmethyl-N-[(1
S,25,5 R-2,6,6 trimethylbicyclo[3.1%.1] t-3-dll'l] pi perazi ne- 1-

carboxi mdamde MO O iii.,... - ~~N a ' \ Step 1. Synthesis of (c):
2-am no- N-[ 2- (2-f 1 uor o- 4- net hoxy- phenyl&- thyl]-4-n itro-benzam de (b) (c)
M MO NH2 HNiIi N02 F HI H2N NO2 2 '

2- Fl uor o- 4- met hoxyphenyl et hyl am nelX 01 eq@]‘lgal ent), 4- nitroanthranilic
acid ((b): I equivalent), HBTU (1.5 eqyj valents), and dry THE

\ﬁ

[0126] Tetrabutyl ammonium fluoride (16.7 mL, 1N in THF, 16.73
mmol) was added to a solution of 1,1-dimethylethyl (2R,35)-3-{[(1,1-
dimethylethyl)(dimethyl)silyl]oxy}-z-methyl-1-pyrrolidinecarboxylate in THF
and stirred for 16 hours at room temperature. The reaction mixture was

concentrated under reduced pressure and purified by silica gel column
chromatography to yield the title compound (1.55g, 7.8 mmol). 'H NMR (400
MHz, DMSO-D6) 8 ppm 1.0 (m, 3 H) 1.4 (s, 9 H) 1.6 (m, 1H) 1.9 (m, 1 H) 3.3
(m, 2H)3.5(m, 1H)3.8(m, 1H)4.9 (s, 1 H). ES+=202.15.

Step 7. Synthesis of (2R,35)-2-Methyl-3-pyrrolidinol hydrochloride
\ \\O H
CIH
N
H “CH,
[0127] The title compound was prepared from 1,1-dimethylethyl

(2R,38)-3-hydroxy-2-methyl-1-pyrrolidinecarboxylate using the methods used
for preparation of [(28,35)-3-methyl-2-pyrrolidinyljmethanol hydrochloride. 'H
NMR (400 MHz, DMSQO-D6) 6 ppm 1.2 (d, J=7.0 Hz, 3 H) 1.7 (m, 1 H) 2.1 (m,
1H)3.2(m,2H)3.3(m,1H)3.9(m, 1H)5.5(m, 1H)9.0(s, 1H)9.4 (m, 1
H). ES+=101.82.
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(0.5 Min (a)) were added to a dry round bottom fl ask. The m xture was
allowed to stir for 10 hours at roomtenperature. The reaction was then dry
| oaded onto silica gel and purified via flash chromat ography usi ng 83 WO
2005/ 051391 PCTI US2004/ 039020 hexanes/ et hyl acetate. The pure fractions
were conbiHReHPI3Yoncentrated in vacuo to yield the PFOHFSERV/PPEN.

2-am no- N-[ 2- (2-fl uor o- 4- net hoxy- phenyl)- ethyl]-4-nitro-benzam de) as a
pure solid. Step 2. Synthesis of (d): :
3-[2-(2-fluoro-4-nmethoxy-phenyl)-ethyl]-7- n itro-3H qui nazolin-4-one (c)

product () 1 STRYERRCF (R g HroosvdElatiha. Yoot figbne (oS

in (c)) were added to a dry round fitted with a condenser,
and heated to reflux for 16 hours. Once conpl ete product conversion was
verified by LM, acetic acid (1 equi ent nd sodium acetate (1

equi val ent) were added to the reactiof. ] sequent m xture was heated
to reflux for 3 hours. Then, the FdHc}i was concentrated in vacuo, taken
up in ethyl acetate, and washed with r the organic |ayer was

i sol ated, the aqueous |ayer was extratted wth two nore portions of ethyl
acetate. The organic |layers were then conbined, dried over sodium sulfate,

filtered thr@tgp B8 cot Syntimdsig of AptiDimetiniéthyl 2R,3308-lydrdgy@-oduct m xture

was purified via flash(eydroxgiedhpptypyoidindcaiboxyifteof CH2CI 2/ MeOH. The
pure fractions.were conbi ned and concentrated in vacuo to yield the pure

product ((d): 3-[2-(2-fluoro-4-nethoxy-phenyl)-ethyl]-7-nitro-
3H qui nazol i n-4-one) as a pure solid. B OBynthesis of (e):
7-am no- 3-[ 2- (2-f 1 uor o- 4- net hoxy- pheny thyl]-3 Hqu inazolin-4-one MO

d OMOe) Pl ~ NI ~NF NNocz)F 2 _oH
\é’
[0128] The title compound was prepared from 1-(1,1-dimethylethyl) 2-

ethyll (25,38)-3-hydroxy-1,2-pyrrolidinedicarboxylate using the methods used
to prepare 1,1-dimethylethyl (2S,38S)-2-(hydroxymethyl)-3-methyl-1-
pyrrolidinecarboxylate. *H NMR (400 MHz, DMSO-D6) & ppm 1.4 (s, 9H) 1.6
MmM1H)1.9(m, 1H)3.1(m,1H)3.2(m, 2H)3.4(m,2H)4.1 (m, 1H). ES+
=218.24, 117.97 (-Boc).

Step 2. ‘ Synthesis of (2R,38)-2-(Hydroxymethyi)-3-pyrrolidinol

hydrochloride
CIH aw O H
H OH
[0129] The title compound was prepared from 1,1-dimethylethyl

(2R,38)-3-hydroxy-2-(hydroxymethyl)-1-pyrrolidinecarboxylate using the
methods used to prepare [(2S,3S)-3-msthyl-2-pyrrolidinylJmethanol
hydrochloride. 'H NMR (400 MHz, DMSO-D6) & ppm 1.8 (m, 1 H) 2.0 (m, 1
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84 WD 2005/ 051391 PCTI US2004/ 039020 (0164] To a solution of (d), prepared
as described in Step 2, in MOH (0.25 Min (d)) was added 10% Pd/C (0.1
equi val ent) . The mxture was sealed with a septum and degassed with

ni trogen for m nut es. Hydrogen was then bubbled thr h.the solution for
20 m nut e?oa?égslf’%'actl on conpletion was verified by Il_%r‘%é 20044090 act i on
was degassed with nitrogen for 10 mnutes. The m xture was filtered through
Celite(r) and concentrated in vacuo to yield the product ((e):

7-am no- 3-[ 2- (2-fl uor o- 4- net hoxy- phenyl )- ethyl]-3H qui nazolin-4-one). The

2 SO, 155, U e 9y 7 4 S AR T Ty S

i sot hi ocyanat 8:73sHt #1)9.5 (maz¢4)| IESw44ang7(e) MO I MOFf) F'NI1 NH F |
NCS [0165] To a mixture of (e), prepared as described in Step 3, (1

equi val ent) and Na 0.1 Mi n was added

t hi ophosgene (3 eq%éé§gaﬁlgpﬁp‘2§%lﬁ'mﬁﬂ&%%WNﬁ stirred at

roomtenperature for three hours. Once reaction conpletion was verified by

LC/ M5, the reaction was concentra \3:\ gguo o renove sol vent and excess
t

t hi ophosgene. The m xture was theh, taken up\\I/FX et hyl acetate and washed
wth water. After the organic | aye i sol8ted, the aqueous |ayer was
extracted with two nore portions of ethylNacetate. The organic |ayers were
t hen combi ned, dri ed over sodiumsulfate, filtered through a cotton plug,
g, coneent TSigl N vasyiRnbRis/ofd1 EpnBRIMERyfI)

phenyl)-ethyl]-7- |sot h| ocyghﬁ'Bmﬁﬂa“SFHE%B?“‘h"4 one). The crude product was
used in the next reactign without further purificatign. 85 WD 2005/ 051391
PCT/ US2004/ 039020 St Sy Synthesis of (Q):
1-{3-[2-(2-fl uoro-4-ng yphenyl) et hyl ] 4-oxo-3,

hydr o- q

ui nazol i n-7-yl }- 3(26rinethy| MeCiTEHdc t o [3.F] h e pt-3-y I)-th i
ourea(f) (g MOM FNLI NTTy—N®S F LN [NNHH
N\l CH,Cl, N 0\//0
N N/S\
[0130] A solution of 1-(diphenylmethyl)-3-azetidinamine (synthesized

according to the methods of Arimoto et. al., J. of Antibiotics 39 (9), 1243-58,
1986)(197 mg, 0.83 mmol) in'dichloromethane (10 mL) was treated with
excess triethylamine at 0°C followed by methanesulfonyl chloride (71 pl, 0.91
mmol). The reaction was stirred for 30 minutes and then concentrated and
purified on silica gel (0 — 10% methanol/dichloromethane) to provide 185 mg

of the desired product as a white solid. LC/MS: M+H 317.19 at 0.31 minutes
Method D.

Step 2. Synthesis of N-3-azetidinylmethanesulfonamide

H,, PA(OH),
N\3\ 58 /’ - L
MeOH NI
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[0166] To a solution of (f), prepared as described in Step 4, (1
equivalent) in THE (0.5 Min (f)) was added (1S, 2S, 3S,5R)-(+)-

i sopi nocanpheyl am ne (1.5 equivalents). The reaction was stirred at room
tenperature for 10 hours. The crude product mxture was then concentrated
in vacuo, WP i n net hyl ene chloride, and purifi e®GI{U$2404453420
chromat ogr aphy usi ng hexanes/ethyl acetate. The pure fractions were

conbi ned and concentrated in vacuo to yield the pure product ((g): 1
-{3-[2-(2- fluoro-4-nethoxy-phenyl)-ethyl]-4-o0xo0-3, 4-di hydr o- qui

gazg;/in[\hz-siyls}@séﬁ)G 63&383 nlrgrhgl/g [?z(gﬁl &3. ﬁ JD21 gg ttic:lir?l’g_rl}ll )-thiourea). Step
(et hyl oxy) phmemdr@%hllédanﬂfd%@ss%nﬂ;- @igBEChfRf in MEEI!(1 6 i) ¥las treatea o

imethyl-N -[(1. S, 2S, 5R)
met hyl bi cycl ovith 1 mh wédQ ltsliwlﬂb@weamdrtben:ean@daoxenmgﬂmmtumydg)genl\m NS F

[\%T’g?] HH - (Wsdg }grfhpr'ﬁgéﬁua'?eld’ Shel iR L fé&sﬁ%%/ 039020

equi val ent) i usedhwitfiadE fgither pdrificatfom) ) in a dry round bottomflask was added
1- [3-(di nethyl am no) - pr opyl ] - 3-et hyl carbodi i m de hydrochloride (2

equi val ent s) nd heated to 80C
for 1 hour. Thegv;ﬁes @ﬂ%ﬁ’u?f“’!ﬁﬁ&g'swa%ﬁﬁ?ﬂ&ﬁ%@ Mﬁgﬁxml%erature
for 20 m nutes. A sol ut| on of cis-2, 6-di nethyl pi perazine (2 equival ents;
0.5 Min CH2CI 2) was then added to t pN eaction, and the resulting m xture
was stirred at room tenperature for[10 mjnutes. The m xture was then
diluted with ethyl acetate and washgd witjh water. After the organic |ayer
was isol ated, the aqueous |ayer was t ed with two nore portions of
ethyl acetate. The organic |ayers weref t hen "conbi ned and concentrated in
vacuo. The crude m xture N

7

Step 1. Synthesis of 1,1-Dimethylethyl 3-methyi-4-oxo-1-
piperidinecarboxylate

g : 1. H,, Pd(OH), O\\I/Oﬁ/

N HCI|, MeOH N ,
2. (Boc),0, TEA lﬂj\
5 THF 5
[0132] A solution of 3-methyl-1-(phenylmethyl)-4-piperidinone (1.5 g,

7.4 mmol) in methanol (10 mL) was treated with 4.0 N HCl/dioxane (2.2 mL),
followed by palladium hydroxide. The mixture was then reacted overnight
with hydrogen gas at 50 psi. The reaction was then filtered through Celite,
concentrated, and then taken up in THF (20 mL). The crude reaction mixture
was then treated with triethylamine (2.3 mL), followed by di-tert-butyl
dicarbonate (1.9 g, 8.9 mmol). The reaction was stirred for two hours,
concentrated, taken up in dichloromethane and washed with saturated
agqueous ammonium hydroxide, followed by brine. The organic layer was
dried over magnesium sulfate and purified by column chromatography to
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was di ssolved in DMSO and purified via preparative HPLC using water (0.1 %
TFA) /acetonitrile (0.1 % TFA). The pure fractions were conbi ned and
concentrated in vacuo to renove the najority of acetonitrile. Sodium
carbonate (15 equival ents) was then added to the resulti ”,% aqueous sol ution
and the sMR3Y5AP15| | owed to sit at room tenperature PoF §2°ﬂﬂ(l?902\%th
occasional swirling. The basic aqueous solution was then extracted with 3
separate portions of ethyl acetate. The organic |ayers were conbi ned, dried
over sodiumsulfate, filtered through a cotton plug, and concentrated in

t i . A f ) | i lid th

fi ssol ved 1 n PENRECETe A PR TR ek Pk R0l R cent r at ed
in vacuo. Thes aeditetdolid. M NMRE40BMHE, S}IDIDIYB)Q&‘pEm 014 U=068r9 ﬂ?q!.@gsi, trile
m xture and hilized éo EII ﬁJed the pure Bis-HC salt product ((h):
(3R 5S) - I\I—(B-é }218%24 b D ¢ UM ie A 216)) bR AA ot hid) #.240m@&H3, 4- di hyd roqu
in azolin-7-yl)-3, 5- dinmethyl-N-[(1 S, 2S,56R-2,6,6-trinmethylbicyclo[3.1.1

hept - 3-yl ] pi i ne- T | ; . Wh f R3,
R e et e
t fT'uo

above using an appropriately rife-substitut edaﬁilm troanthranilic acid
in place of 4-nitroanthraniljc acid (b) in Step 1. Steps 2-6 may then be
carried out to give th&§i roduct. One skill e@y art will
recogni ze that a fluorine-sulpstitutedygyoetoanthraniliciacid 87 WO

2005/ 051391 PCT/ US2004/ 2 may beynUSee) %hi ch i neNudeS further
substituents to produceg var|i ously SUEStItEIt d conpounds where R3, R4,
and/or R5 are any of th roups herein_ described s , but not limted
to, fluoro, chloro, alkyll and al karyl .THEEXAMPLE 2. Kynthesis of

7-([ 1- ((5S. 3R) - 3, 5-di met Wy! pi perazi nyl )-2 ((2S, 3S, &°

R 5R)-2,6,6-trinethyl bicyclo[3.1.1] hept-3- yl)(1 |

Z) - 2-azavi nyl ] am no}-3-[2-(2, 4-

di chl orophenyl ) et hyl ] - 1, 3-di hydr oqui nazol i ne-2,4- dione C / C | H NIN
hli H Step 1. [8}38hesi s Aosolylign of2l, Ardimethiletiny Gamathyl-d4tixorophenyl ) - et hyl ] - 4-

ni tro- benzam ggeffipeddtbosate (367 mg, 1.72 mmol) in THF (10 mL) was treated with
methylhydroxylamine hydrochloride (503 mg, 6.02 mmol) followed by a
solution of sodium hydrogencarbonate (506 mg, 8.02 mmoi) in water (3 mL).
The reaction was stirred vigorously overnight. The reaction was then filtered,
diluted with water, and extracted with dichioromethane. The crude material
was purified by column chromatography (0 — 10% ethyl acetate/hexanes) to
provide 197 mg of the desired product as a white solid. 'H NMR (400 MHz,
CDCl3) & ppm 1.1 (d, J<6.8 Hz, 3H) 1.5 (s, 9 H) 2.5 (m, 1 H)} 2.6 (m, 2 H) 3.5
(m, 4 H) 3.8 (s, 3 H).

Step 3. Synthesis of (4E)-3-methyl-4-piperidinone O-methyloxime
ooy
N HCI N
—————
I MeOH
?’N O.-'N
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+ Hh NHZ HZN/ NOZ C (c) Ca H C HZN/ NOZ [0169]

2,4-Di chl orophenyl ethylam ne ((a):1 equivalent), 4- nitroanthranilic acid

((b): 1 equivalent), HBTU (1.5 equivalents), and dry THE (0.5 Min (a))
round bottom flask. The m xture was _allowed to stir for

were added to a dr
10 hours éYéF??é)’ﬂ?lf%rrper ature. The reaction was then dr;cqugao&g&wmto silica

gel and purified via flash chromatography using hexanes/ethyl acetate. The
pure fractions were conbi ned and concentrated 88 WD 2005/ 051391
PCT/ US2004/ 039020 in vacuo to yield the product ((c):

o i L R
d‘02¥8 r ogui- nawpemﬁﬁnfcfbwkmtef (192)ng) wvasldimd od igﬂdnetﬁ_d%olglregteglt\hiﬂ 41.9 (;\ENOEZS

0 a Qu3M: n c)., prepar s described in Step 1,(2. ,
[7. 5 rrlml (c)%é%@?@%a%n\kg?"é&h@ﬁg%&mﬁ&f %Be RAgtioR yrscihensol 5ti on in )

toluene, follcamednipated o Brovide HeProaF:IR a ﬁﬁ&@golﬁg{ﬁroi'ﬂg%}‘ﬂr&éw Qur at room

t enperature, solvent was renoved bK rotary evaporation By hi gh
vacuum The r'Baiegabwamysed withpytfurther purtfightiarcet at e and washed three tines
with water. After drying wth sodiumsulfate and rotary evaporation, an

SYNTHESIS OF 4,4-DIMETHYLCYCLOHEXANONE
O

[0135] The title compound was synthesized using the following
literature procedure which is hereby incorporated by reference and for all
purposes as if fully set forth in its entirety. Liu, Hsing-Jang; Browne, Eric N.C.
and Chew, Sew Yeu. Can. J. Chem. 66, 2345-2347 (1988).

SYNTHESIS OF (4,4-DIMETHYLCYCLOHEXYL)AMINE

NH,

[0136] The title compound was synthesized using the following
literature procedure which is hereby incorporated by reference and for all
purposes as if fully set forth in its entirety. Faller, A, MacPherson, D.T., Ner
P. H., Stanway, S. J. and Trouw, L. S. WO04/5913A1 (2003).
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orange-brown solid ((d): 3- [2 (2 4-di chl orophenyl)ethyl]-7-nitro-1, 3-

di hydr oqui nazol i ne- 2, 4-di one) was obtained in over 90%yield. 89 V\D

2005/ 051391 PCT/ US2004/ 039020 Step 3. Synthesis of (e):

7-am no- 3- ‘kpéz 4- d| chl orophenyl ) et hyl ]-1, 3 di hydroqui nazol i ne- 2, 4-d! one
(d) c NO2 (e) nCl \' 1 0 NI\ ONiliCT[ItSiﬂﬂ:t/P”i’%Pa

sol ution of (d), prepared as described in Step 2, in MOH (0.25 Min (d))
was added 10% Pd/ C (0.1 equivalents). The m xture was sealed with a septum
and degassed with nitrogen for 10 m nutes. Hydrogen was then bubbl ed

t hrough the sql ution tes. Once reaction onpl etion was verified
by LGMS, the S\@&WEﬁiﬁ QfsNd%g@ia&LWRQMMEE{;%OX\S}PHENWL]EM%LM*]e
mxture was filteXO -1t QUINAZQUINYG)eN (182538 5R):2:8,60 to yiel d
the product ((e)) 7- ERIMETBY[-B"(‘-YG&Wdiﬂ]HEEﬂh&MJ](}:AHBODHMIBE

di hydr oqui nazol i ne-2, 4-di one). The product was used in the next reaction

wi t hout further purification. 90 WOARBGDUNIDEA)PCT/ US2004/ 039020 Step 4.
Synthesis of (f): 3-[2-(2,4-dichlorophenyl)ethyl]-2,4-dioxo- 1,3-d ihyd

r oqui nazolin-?-isoti] i ocyanate (e) c¢cI N cl OHNH2 ci N!)a

O

N “
k\N N//’N'

[0137] N-(3-{2-[2-fluoro-4-(methyloxy)phenyllethyl}-4-oxo-3,4-dihydro-
7-quinazolinyl}-N'-[(1S,28,38,5R)-2,6,6-trimethylbicyclo[3.1.1 Jhept-3-
yllthiourea was gently stirred with Argonaut PS-Carbodiimide (1.5eq)for 15
hours in THF. The resin was filtered off and the solution of carbodiimide A
was diluted to a known volume to give a solution of known molarity.

SYNTHESIS OF N-{3-[2-(2,4-DICHLOROPHENYL)ETHYL]-4-0X0-3,4-
DIHYDRO-7-QUINAZOLINYL}-N"-[(1S,2S,3S,5R)-2,6,6-
TRIMETHYLBICYCLO[3.1 1]HEPT-3-YL]CARBODIIMIDE

(CARBODIIMIDE B)

Cl

N
k\N

[0138] N-{3-[2-(2,4-dichlorophenyi)ethyl]-4-0x0-3,4-dihydro-7-
quinazoliny(}-N'-[(15,28,38,5R)-2,6,6-trimethyibicyclo[3.1.1]hept-3-yl]thiourea
was gently stirred with Argonaut PS-Carbodiimide (1.5 eq) for 15 hours in
THF. The resin was filtered off and the solution of carbodiimide B was diluted
to a known volume to give a solution of known molarity.
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Cl g NCS [0172] To a m xture of (e), prepared as described in Step 3, (1
equi val ent) and NaHCO3 (3 equivalents) in acetone (0.1 Min (e)) was added
t hi ophosgene (3 equival ents) dropwi se. The resulting slurry was stirred at
roomtenperature for three hours. Once reaction conpletion was verified by
LC/ M5, t héVe2ysFidi was concentrated in vacuo to renov®@CIBISYOHP398HI excess
t hi ophosgene. The m xture was then taken up in ethyl acetate and washed

with water. After the organic | ayer was isol ated, the aqueous |ayer was

extracted with two nore portions of ethyl acetate. The organic |ayers were

t hen conbi ned, I er i I i [ n plug,
and concent raﬂd“ﬁ#gé‘bgf fg#@g-ﬁ%%ﬁ%ﬁqihm%?ﬂﬁy
3-[ 2- (2, 4- di chl or ophenyl ) et hNITRO-4(3H)-Q LINON

2, 4- di oxo- 1, 3-di hydroqui nazol i n-7-i sot hi ocyanate). The crude product was

used i n the next reacti dalw @ Gt her pyrification. 91 WD 2005/051391
1

PCT/ US2004/ 039020 Step 5. $ 7-({[((2S,3S,| R5R-2,6,6
trimethyl bicyclo[3.1.1 ]heq i oxQmet hyl }am i no) -
3-[2-(2, 4-di chl orophenyl )eth , A1 hyrdroquhazZety ne-2,4- dione cl o cl O
NN NOS H(9) ¢ 0 Na)"~-NScl OHJ"

prepared as described in Step 4, (1 equi e E (0.5 Min (f)) was
added (1S, 2S, 3S,5R)- (+)- isopinocanphell amNe (Iv5 eqNQal ents). The
reaction was stirred at room tenperature for 10 hours. The crude product

and puri 11 edSIPR1T ?22ﬁ%@g?%g%gﬁé@ﬁt&ﬂa@irf%ﬁﬁé@ﬂ%@?’&%ﬁ&ﬂ‘*a’@%f e. ‘The pure

fractions were conbi nﬂﬁr 8ntrated in vacuo to yield the pure product

((g 7 Cl Cl
@/\ i
N
H,N NO,

[0139] To a stirred solution of 4-nitro-isatoic anhydride (10.0 g, 0.048
mol) in CH»Cl, (100 mL) was added 2 4-dichlorophenethylamine (10.08 g,
0.053 mol) followed by DMF (10 mL). The reaction mixture was stirred at
room temperature for 30 min. The resulting mixture was then dissolved in
1.0 L CH;Cl» and washed with 1.0 M NaOH. The combined organic layers
were concentrated under reduced pressure and purified by silica gel flash

B] To a solution of (f),

chromatography (0-100% EtOAc/hexanes eluent) to give the product (16.5 g,
97% yield) as a yellow solid. HPLC retention time: 3.04 min; Method A;
LRMS (ESI) m/z 354 (M+1).
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( [((28 3S,1 R 5R) -2, 6, 6- trlrrethyl bi cyclo[3 1.1 ] hept - 3-

yl ) am no] t hi oxonet hyI }am no) - 3-[ 2- (2, 4-di chl orophenyl )ethyl ]-1, 3-

di hydr oqui nazol i ne- 2, 4-di one). 92 WD 2005/ 051391 PCT/ US2004/ 039020 Step 6.
Synt hesi s _of 7{[1((58 3R) - 3, 5-di net hyl pi perazinyl)-2 28 3S, 1

R 5R) -2, 6802 'i"?’ﬁ%??fyr bi cycl o[ 3. 1. 1] hept - 3-yi ) (1 2)-2- %Ei{}rsﬁ@) 30

I no} - 3- [2 (2,4-dich | orophenyl)ethyl]-1,3- dihydroqui nazoli ne-2, 4-di one (a)
cl / NS )~N'o... HH (h) A /-O NNwpo" C /~" ,.opt CHHNHI[0174]
To a solution of (g), prepared as descri bed in Step 5, (1 equivalent) in

0L i et byl a2 9 s / tﬁ S il 'fﬁﬂrgpﬁ Sviley B s

equi val ents). The rea PPQF@G wi th a water-cool ed condenser
and heated to 80C for 1 hour under a nitrogen atnmosphere. The resulting
solution was cooled to Ot A

ci s-2, 6-di nmet hyl pi perazi ne ( I val ent s;
to the reaction, and the reg g mxture
m nutes. The m xture was then IRV ¢

. N
water. After the organic |layer was ISOlﬂ:; e agpeous |ayer was
ace

{
|
|

.5 Min CH2Cl 2) was then added
as stirred at OC for 10

extracted with two nore portions of ethy
t hen conbi ned and concentrated in vacu@ e mPNOre was di ssolved in
DVSQ acetonitrile and purified via preparathlve HPLC usi né wat er (0.1% TFA)

[acetonitrile (0.1% TFA). The pure fractions were conbi ned and concentrated

in vacuo to rpAg ey he maa %trtrbél s@futroﬁ‘é??%rhbil‘l - (250 i dMBroyRe R et 10
equi val ents) was then ad
4- nltrobenzamrde (1 0 g, 2 82 mmol) in toluene (30 mL) was added a 1.9 M
solution of phosgene in foluene (4.5 mL, 8.5 mmol). The reaction mixture was
heated to 60°C and stirred for 4 hours. The solvent was removed under
reduced pressure and CH.Cl, was added to the residue. The precipitate was
coliected via vacuum filtration and washed with CH,Cl; to give the product
(0.92 g, 86% yield) as a white solid. HPLC retention time: 3.28 min; Method

A; LRMS (ESI) m/z 378 (M-1).

Step 3. Synthesis of 2-Chloro-3-[2-(2,4-dichlorophenyl)ethyl]-7-
nitro-4(3H)-quinazolinone
Cl Cl
@)
N
BN
Cl N NO,
[0141] 3-[2-(2,4-Dichlorophenyl)ethyl]-7-nitro-2,4(1H,3H)-

quinazolinedione (2.0 g, 5.26 mmol) and PCls (1.2 g, 5.79 mmol) were added
to a flask containing POCl; (20 mL) and rhe resulting solution was refluxed
with stirring for 6 hours. The reaction was allowed to cool to RT and stirred
overnight at this temp. The POCI; was removed under reduced pressure and
CH2Cl; was added to the residue. The unreacted starting material was
removed via vacuum filtration and the product was purified by silica gel flash
chromatography (100% CHCl: eluent) to give the product (0.96 g, 46% yield)
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WO 2005/ 051391 PCT/ US2004/ 039020 resulting aqueous solution and the slurry
was allowed to sit at room tenperature for 1 hour with occasional swrling.
The basi ¢ aqueous solution was then extracted with 3 separate portions of

ethyl acetate. The organic |ayers were conbined, dried over sodium sulfate,
filtered thPAW§M Lotton plug, and concentrated in vatidStYMH% product
(h) as a free base. The resulting solid was then dissolved in an aqueous

HCl solution (1 M 15 equivalents) and concentrated in vacuo. The resulting
m xture was dissolved in a 1:1 water/acetonitrile m xture and |yophilized

;O{%/ileL?StShgﬁefgéﬁg@déo HCIW'S#‘Fe a2|§ P@ géﬁwg ggprrf 8@552?_@5@63@
trimet hyl bi cy&BdH3J/42.2 I-]zhd|bt) 34947)34(1'&)2&)- ad2etvitnys7.80mz, 0B -B15 &; (2, 4-
di chl or opheny‘? *TZV 1. 3- di hydroqui nazol i ne- 2, 4-di one) EXAMPLE 3.
Synt hesi s of ?[ @}'ﬁ - -rrethyl pi per azi nyI)(IZ) 2 aza-2-(4,4-d
I fl uorocycl ohexyl)vinyl]amno}-3-[2-(2 fl
uor o- 4- met hoxX BYNTHESIS OF 3-AMINOINGG- [QI-(HEEISUIOROPHEN‘FLfETM LdxolL F NH
H 94 WD 2005/ 051393, £2ETHVBRUG4LOINKRLOLNYD [m*ﬁ-@ 2)(2 N
7- 4, 4-difl | oh -(2-
({I( i f1uorocyclo ?RMME?ME%CY&L mrmmfnglﬂm (2 MO- 1 C I;

uor o- 4- met hoxyphenyl ) et hyl] AZETINETRR
N\ sF
\©\/\ i E
“&CL by
NN

N aNCS \N.(b) MeOF
Step 1. Synthesis of 1-Dimethylethyl [1-(diphenylmethyl)-3-
azetidinyljcarbamate

(Boc),0, TEA O
N THF 0
\3\"' O N\lNJ\O#

[0142] To a solution of 1-(diphenylmethyl)-3-azetidinamine (232 mg,
0.97 mmol) in THF (6 mL) at 0°C was a’dded a solution di-tert-butyl
dicarbonate (255 mg, 1.17 mmol) in THF (4 mL). The reaction was warmed to
room temperature and dichloromethane (4 mL) was added to bring the siurry
into solution. The reaction was stirred overnight, concentrated and then
purified by column chromatography (0 - 30% ethyl acetate/hexanes) to afford
211 mg of the desired product as a white solid. LC/MS: M+H 339.19 at 1.20
mirgutes, Method D.

F

2
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F NaNN H H[0175] To a solution of (a), prepared as (f) described in Step 4
of Exanple 1, (1 equivalent) in THE (0.5 Min (a)) was added 4, 4-

di fl uorocycl ohexyl am ne prepared as descri bed above (1.5 equival ents). The
reaction was stirred at roomtenperature for 10 hours. The crude roduct

m xture w0289 3% ncentrated in vacuo, dissolved in mBCAJISZNEOPR i de, and
purified via flash chromatography usi ng hexanes/ethyl acetate. The pure
fracti ons were conbi ned and concentrated in vacuo to yield the pure product
((b): 7- ({[(4 4-d ifl wuorocycl ohexyl)am no] -t hi oxomet hyi)amin

0)-3-[2-(2-fl ho henl)ethyl 3- hydr oqui nazol i n-4-one). 95 WD
2005/ 051301 PERRZ2004 SUUIRIS of A-Dimethylofiag; -azgtidipyicarbamate

7- ([ 1- ((3S) 3- et hyl pi pera2|nyl)(1Z) 2-aza 2-(4,4-d

i f1 uorocycl ohexyl) vi gy am no} 3- [ 2- (2-f | uor o- 4-

met hoxyphenyl ) - et hyl | hydr oq ui nazol in-4-one (b) MOFF \ N j::j-F F
\N/ H MO (O IIFF CFI /H oo N H[0176] To a solution of (b),

prepared as descrikedin Stepgl, ed'dli\ﬂd(@l'tl))z in dry THEO(O 1 Min (b))
inadry round bg f Nas s a ded 1-

[ 3- (di met hyl ami n&) =T opyFT -4 et hy r bodiy hydroch

equi val ents). The reaction was fitted vm' a condenser and heated to 80C

for 1 hour. esul t] ol ution was owed to cool to roomtenperature
for 20 minut eﬂﬁ“ﬁi sol LA?S‘H%’F 0% - @WW@FT‘HJ%W&B?N@”@M&% valents; 0.5 M
in CH2Cl 2) “ﬁézétmyl]cé%ﬁihtém M@@H ﬁl‘@hLPﬂlas?ﬁ téd\ﬁ.tﬁ Sf’lt"otrll aS{?H € was
stirred at roomtenperature f nutes. The m xture was ut ed
with ethyl acék @Léandﬁwm\mn@d Wermgnmm hydxbgen gasat 60 gani The E)aetlowvas

I sol ated, the,aguadlse then fitered through a pad of Celite, concentrated and the crude

residue was used without further purification.

Step 3. Synthesis of 3-Amino-N-{3-[2-(4-fluorophenyl)ethyl]-4-oxo-
3,4-dihydro-7-quinazolinyl}-N'-[(1S,28,3S,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-yI]-1-
azetidinecarboximidamide

O\x\fb\ h{“ LN @va
N N N

Ao . N
N Dio:
“{lﬁJLOJ\\

[0144] 1 .1-dimethylethyl [1-((Z)-({3-[2-(4-fluorophenyl)ethyl]-4-oxo-3,4-
dihydro-7-quinazolinyl}amino){[(1S,2S,38,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-yllimino}methyl)-3-azetidinyljcarbamate
(synthesized using 1,1-dimethylethyl 3-azetidinyicarbamate by the methods
described previously) was treated with 4.0 N HCl/dioxane (4 mL) and stirred
overnight. The reaction was then purified by preparatory HPLC to provide 3-
amino-N-{3-[2-(4-fluorophenyl)ethyl]-4-0x0-3,4-dihydro-7-quinazolinyl}-N'-
[(18,25,3S,5R)-2,6,6-trimethylbicyclo[3.1.1]hept-3-yI]-1-
azetidinecarboximidamide as a white solid. LC/MS: M+H 517.20 at2.19
minutes, Method D.
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| ayer was extracted with two nore portions of ethyl acetate. The organic

| ayers were then conbi ned and concentrated in vacuo. The crude m xture was
di ssolved in DVSO and purified via preparative HPLC using water (0.1%

TFA)/ acetonitrile (0.1 % TFA). The pure fractions were conbi ned and
concent r at®¥@ 29993840 to renpve the mpjority of acet onPLHUSHO/ERR0 M
carbonate (15 equivalents) was then added to the resulti ng agqueous sol ution
and the slurry was allowed to sit at roomtenperature for 1 hour with
occasional swirling. The basic aqueous solution was then extracted with 3 96

WD 2005/ 051391 | thyl acetate. The
organic | ayerscﬁéﬁgﬁﬁggﬁg@%é&%ﬁﬁg?\%ﬁé Hﬁﬁﬁf%?épdﬁmt@‘ém hr ough a
cotton plug, and concentrated in valud ANALOBS) ¢ product (c) as a free base.
The resulting,soljd was, then dissolved in an aqueous HCl solution (1 M 15
equi val ent s) §?S?(E’ Loncerﬁwggﬁﬁ'si 2rAmiBo Analeds csul ting mixture was di ssol ved
ina 1.1 water/acetonitrij.e mxture and |yophilized to yield the pure

Bi s-HCl salt product ((c | pt hyl pi perazinyl) (1
Z)-2-aza-2-(4,4-difluorocycl )vinyl]a $ 0}-3-[2-(2-

f I uor o- 4- met hoxyphenyl ) - et hy roqu in -4-one). Method |

i 4-pyridyl)- 3-hyd roq

4- carboxylic acid was

uinazolin-4-one .0 N~~\ N2 Ni [0177
stirred in POC13 at room tenperature fq 0 piqut es. To the stirred
sol ution was then added 0.9 equi vaRenils of N'2- af'no- N@Lt r ophenyl ) - N- [ 2- (4-
fl uorophenyl ) et hyl ] carboxam de. The regulting m xture was then stirred for
about 15 minutes at roomtenperature it a mcrowave tube, which was then
heated to 165C in a mcrowave for 10 mnutes. LC/MS indicated conpletion of
t he reacti on.[01A8] POCI J o stied polutior a-chioor3t[Re2rddictilosoptmenytiethyiii7ved in

CH2Cl 2 d i : j I b ' | AUt LT nbi ned
or gani o1 ay er TG kAR BE s BRIMIRLR TR EERPBY AR TR o, Es ptdEa e ™ "
chr omat ogr aphesrespoading @migel(2 eqlivhlents) whi theregictioh eilktued whb Platddto Hexanes.
The resul ting product 34& $14'f | uor oghen I%et_hyl l-7-nitro-2-(4-. _
pyridyl) - 3- hyr@ﬂBﬁHPWJE%Ir? tighyyps corprieted goitdred by HRLEXem@0eminy. usi ng t he

procedures depgd idaRtlon MiGREWESs Uen cooled to RT and the solvent was removed in
vacuo. The crude product was purified via silica gel flash chromatography (0-
5% MeOH/CH,CI; eluent). ‘

Step 2. Reduction of Nitro to Aniline

R*-l?l N NH,
RI
[0146] To a stirred solution of the nitro compound (1 equiv) in absolute

ethanol (1.0 M) was added iron powder (2.5 equivalents) and acetic acid (14
equivalents). The reaction mixture was heated to reflux until the reaction was
complete as monitored by HPLC. The reaction mixture was then cooled to
RT, diluted with EtOAc, and washed with sat. NaHCO3. The aqueous layer
was re-extracted with EtOAc (x2) and the combined organic layers were dried
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97 -1 - WD 2005/051391 PCT/ US2004/ 039020 Met hod 2 Synt hesis of
2-[2-(2-fluoro-4-nmet hoxyphenyl)ethyl]-3-

met hyl - 7- ni t r o- 3- hydr oqui nazolin-4-one O F O HOI O "1 HZNsph \ | v °
Phosphoroys Oxychl oride F N ~~ MeO M crowave (Neat, 165 00s) N NOp MeO \
[0178] 3- (vé@ l}?‘%@?l&?h- met hoxy- phenyl ) - N- net hyl - pr opi onat'ﬁ% @%@%f}mﬁpm hesi zed
using an EDClI nedi ated coupling of 3-(2-fluoro-4-nethoxy-

phenyl ) - N- et hyl - propi oni ¢ acid and net hyl am ne (2M solution in THF). The
am de was then taken up in POCO3 in a microwave vessel and the mixture was

stirred about 3 min S..T0 the,stirred,splution s added out 1

equi val ent  ofV ﬁ?iﬁ@hﬁ{tﬁrﬁgnﬁweo%@"&atﬁg V@ﬁﬁ%‘aﬁﬁﬁ C\')‘l"gq SW@SW%? Usehd for 10
m nutes until jn thegiext $RP it lrifidxdsge fromred to yellow The vial was
then sealed and reacted in a mcrowave unit at 165C for 600 seconds.

Reaction conpletign was checked wiith LC/ NS,

2-[ 2- (2- Fl uor §1eR et hoxéﬁﬁl@ﬂ&ﬁi?'éloﬁﬁl"f“@ %%P—"%

ni t ro- 3- hydr oqui nazol i n-4-one _was then purified by col unm chromat ography,
eluting with Et 0AC exanesCl2- [ 2- (2- FI uor o- 4- net hoxyphenyl ) et hyi ] - 3-
met hyl - 7- ni t r o- 3- hydr d¢ Zol i n-4-orfg was then converted to Exanpl e 90
usi ng the procedures deg bed above !hrou.h t he corrgspondi ng t hi ourea
(Scheme 1 a). 98 WO 2005L051391" P 39020 gMet™ge yht hesi s of
3-[2-(2-fluoro-4-nmet hoxyphenyl)eth

met hyl pi perazi nyl ) -7-ni tro-3-hydr ogu - on B)
or o- 4- not hoxyphenyl ) et hyl ] - 2-RimiNno( 4N
net hyl pi per azi nyl ) - met hyl ] - 7- ni té)p- 3- hydr oqui nakbl i ntd-one (© MO MO O N
\' N, NCN NO2 CNN NO2 A B MOF

“[2-(2-flu

[0147] To a stirred solution of crude aniline (1 equiv) in acetone (1.0 M)
at 0° C was added Na,COjs (2 equivalents) followed by thiophosgene (3
equivalents) dropwise via syringe. The reaction mixture was stirred at 0° C for
10 minutes then allowed to warm to room temperature. A solid precipitated
from solution as the reaction progressed. When the starting material was
completely consumed as monitored by HPLC, the reaction mixture was
concentrated in vacuo, diluted with acetone, and then concentrated again to
remove excess thiophosgene. The material was then diluted with EtOAc and
washed with water. All of the solid was dissolved. The aqueous layer was re-
extracted with EtOAc (x2) and the combined organic layers were dried over
Na»SO,, filtered, and concentrated in vacuo. The crude materia! was then
dissolved in THF (1.0 M) and (15,25,38,5R)~(+)-isopinocampheylamine (1.3
equiv)} was added via syringe. The reaction mixture was stirred at RT for 30
min then concentrated in vacuo. The crude material was purified via silica gel
flash chromatography (0-5% MeOH/CH,CI, eluent).
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HN NN aNO2 CND [0179] The synthesis of nitrile A was first conducted as
described in J. Heterocyclic Chem, 35, 659 (1998)). Nitrite A was heated
in an excess of N methyl pi perazine to 110C in a mcrowave for 600 seconds
and anal yzed b LC/M5 to provide B and C. Products B and C were separat ed
by col um W‘éﬁ?‘%’ﬂﬁ%‘gr aphy on silica gel eluting with 1685F{B#8WIFB0C 2.
Compound B was the first to cone off the columm. Conpounds B and C were
then respectively converted to Exanples 99 and 71 using the procedures
descri bed herein. Method 4 Synthesis of
3-[2-(2-fluorQ-4-petho henyl Jethvl ]-7-nitro-2- (1,
2,3,4-tetraaz§ﬁeP5‘E§|)-gﬁwﬁ’%ﬁﬁmﬁwlpﬂmmt%ﬁué"lﬂ'&\ | OCHs NaN3 O F\ | OCH3
02N NCN DMF 02N L /_NLNN H, N N_. 99 WD 2005/ 051391 PCTI US2004/ 039020 [0180]
Nitrile 1 shown abdek ) Y4 mmol gs) was di sso 3 DVF (5 nl).
Sodi um azide (0.8 g, 1 idded and the m ™—was heated at
125C for 1 hour. The rd g gr (25 nL), and

i n THiF

M. t

6 1:1 (25 nl),
Fi rati on and sol vent

washed with water (25 nL), and drie
renmoval afforded 650 ng of a hrown DMSO- D6, 300 MHz) was
consistent with desired produd®=Nr mat ' ducNwit" converted to
Exanpl e 78 using the procedures scri bed herein Methgd 5 Synt hesi s of
3-[2-(4-fluorophenyl)ethyl]-2-[(4*methyl pigperazinyl)-*wethyl]-7-nitro-3-h yd
rog ui nazoli n-4-one (3) Step 1 Synthesi d| of

2-chl oro- N-[ 2- (4-fl uor o- phenyl ) - et hyl JF_a mde (1) F1' FI N-12 + ci-)
id C 11 1[0181] To a solution of 4- orop@é‘hyl ethylamne (1.0
equivalent) in dried THE was added Hunig s base (DI EA)(1 equivalent). The
m xture was then stirred for 3 mnutes at 0OC. Thereafter, a solution of

chi oroacetyl chloride (1.0 equivalent) in THE was added via a syringe over a
[0148] To a stirred solution of thiourea (1 equivalents) in THF (1.0 M)

was added EDC (1.5 equivalents) and the reaction mixture was heated to
reflux. When the starting material was completely consumed as monitored by
HPLC, the reaction mixture was cooled to RT and then the corresponding
amine (2 equivalents) and EtsN (2 equivalents) were added. The reaction
mixture was stirred at room temperature for 1 hour then concentrated in
vacuo. The crude material was purified via preparative reversed-phase HPLC
(MeCN/water eluent) and lyophilized to produce the TFA salt.

GENERAL PROCEDURE FOR THE SYNTHESIS OF ARYL GUANIDINES.

[0149] Unless otherwise noted, a THF solution of a carbodiimide such
as Carbodiimide A or Carbodiimide B was stirred with approximately 1.5
equivalents of primary or secondary amine at room temperature for 10
minutes. (In cases where the amine was in a salt form, the amine was
dissolved in minimal methanol and 2 equivalents of triethylamine was added.)
The reaction were concentrated under a stream of nitrogen, dissolved in
methanol and purified by preparative HPLC.
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period of 7 mnutes. The reaction m xture was then stirred at room
tenperature for 1 hour after which tinme the reaction m xture was condensed
in vacuo, quenched with water, extracted with ethyl acetate (3X) and dried
over I\IaZS‘v?ﬂl r concentratl on in vacuo, conpound | shown above was

obt ai ned F%"ﬁm ¢ carried on further without further Pﬁl'.'f SR O, Lo ve=
MrH 216.1 at 2.18 minutes. 100 WD 2005/ 051391 PCTI US2004/ 039020 Step 2

Synt hesi s of 2-chl oronet hyl - 3- [2 (4-fluoro-phenyl)-ethyl]-7-

nitro-3H qui nazoiin-4-one (2) F HOOC O A "cl +, N HZN NOZ N N02 2 [0182]

Corrpoundl(l R Sradii Iowedto
stir under BI?(ﬁ E&i’é ﬁl(s Tk 1 %BQQE Yu]ﬂT val ent)
was t hen addedﬂ ﬁl'?% %-% 24t Tature for
10 minutes unth] 53 WT'WH@MN INE: he
reaction nmixture was refl uxed at TRYG OACEIATE followed by renoval of
POCI 3 in vacuo (addition of triethylamne to the rotovap condenser). The
crude product so obtained was neutralized with a satfiratechirabl ution of
NaHCO3, extracted w t@ et geetate (3 tines), pver Na2SO4, and
condensed in vacuo. Puryficytion of the crude prou was carried out wth
col umm chr omat ogr aphy | ent of EtQAc in
hexanes. LC/ M5 = M+H 3. 62 Wwhedys of
3-[2-(4-fluorophenyl)ethyl]-2- [(4 th era nyI) met hyl]-7-nitro-3-hyd
rogu in azolin-4-one (3) Ftj p NI / N2 ad 2JC 3
N [0183] A solution of 2 (1 eqw vaI ent) and 4Hmeth|y pi perazine (3

equi valents) in 2 nL NMP were heated at 80C. Aft(N$t| rring for 18 hours,

F 0

-

F OH

[0150] N—(3—{2-[2-fluoro-4-(methyloxy)phenyl]ethyl}-4-oxo—3,4-dihydro-
7-quinazolinyl)-N'-{(18,28,38,5R)-2,6,6-trimethylbicycio[3.1.1]hept-3-
yllcarbodiimide (4 mL, 23 mM solution in THF), 4H-1,2,4-triazol-4-amine (49
mg) and excess NaH were stirred together and heated at 50° C for 30
minutes. The reaction was quenched with 1 mL H,0 and 5 mL of ethyl
acetate. The mixture was passed through a Varian Chem Elut cartridge
followed by 50 mL of ethyl acetate. The ethyl acetate solution was dried over
MgSO, and concentrated. This crude material was dissolved in 1 mL of

methanol, purified by preparative HPLC and freeze-dried to give the TFA salt
of the title compound.
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the dark brown solution was diluted with ethyl acetate and washed twice with
wat er. The organi c phase was then dried with sodiumsulfate, filtered and
concentrat ed in vacuo, and taken on to the next step w thout further

purification. npound 3 was then converted to Exanple %9 usi nl% the 101 1
WO 2005/ oé’i%é‘iyﬁﬁ??bszom/ 039020 procedures descri bed Heferif+o3htls
procedure yielded a dark oil, and small amounts of NMP may remain in the

product. Formation of sone anal ogous compounds required the addition of
three equivalents of diisopropyl ethyl amne. Simlar chem stry was used to
prepare Exanpl es 67, 75 Ldentifjed in the
follow ng tables. St eéqyzﬂ'éﬁlé?%%Fég‘STFI%OQB%%LgﬁEk%AMNEe

2-[(2, 4-di fl uorophenoxy) met hyl]-3-nethyl-7- n | r o- 3- hydr oqui nazol i n-4-one O
FO I~OdN\ F NN Acetone, 80C, 8h E NSR*NC2 O O\ 2a ~ 3a F

[0184] 2,4-Difluorophenol (2.5 equival ¢ as added to 2-

(chl ororret hyl ) - 3-nmet hyl - 7-ni t r o- 3- hydr arolin-4-one (2a) in acetone and
refluxed for 8 hours. The sol utlomwa‘é theti cooled to roomtenperature,
washed wi th saturated sodi um bi car bonate dried and filtered over sodium

sul fate and cempent r at SirithesisfQrams-fbiutosy)-N-(4-hydrox lohexyl)-
2-1(2,4-difl uorophenoxgrm@,m*,]d@ rreﬁ:]yl )nl t(ro y3- hygcr:%%w na];())I in-4-one in
guantitative yields. Conpound 3a was then converted to Exanple 88 using the
procedures described herein. Simlar chegisiryos used to prepare Exanples
68, 89, 92, 93, 94, 95, 96, 97, 98, and100 ¥S identified in the follow ng
tabl es. METHOD 6 Synthesis of 3-[2-(2-fljuoro-4-nethoxyphenyl)ethyl]-7- n
itrobenzo[d] 1,2, 3-triazi n-4-on®0Q_ ,\\\\\@ N NaNOz N

[0151] A suspension of {rans-4-aminocyclohexano! (1 equivalent) in
THF (0.1 M) was treated with (Boc),0 (1 equivalent). The mixture was stirred
at room temperature ovemight, dissoived in chloroform, and washed with
water to yield a solid that was used without further purification.

Step 2. Synthesis of cis-(t-butoxy)-N-(4-
fluorocyclohexyl)carboxamide
\\\\\\\F
Boc\N\\\\“..
H
[0152] To a solution of (t-butoxy)-N-(4-hydroxycyclohexyl)carboxamide

(1 equivalent) in CH2ClI; (1 M) cooled to —78°C was added dropwise a solution
of DAST (1 equivalent) in CHxCl; (0.5 M). The mixture was stirred at -78°C
for 4 hours, and then allowed to rise to room temperature. The solution was
poured into saturated NaHCOQO3; and extracted with chloroform, dried, and
evaporated. The resulting crude product was purified on silica gel, eluting
with ethyl acetate/hexane 5:95.
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FHP I NO2 F NN NO2 1 102 WO 2005/051391 PCT/ US2004/ 039020 [0185] A

m xture of benzamde (1) (3.42 mmol), water (40 nL), and concentrated HCl
(12 m-) was cooled in an ice bath, and a solution of NaNO2 (3.6 nmol) in
water (5 m-) was added drop wise. The m xture was stirred for 1 hour, and
20 mL 10 NYRZWEO§42! added. The stirring was continued F&TUSAHPHER hour, and
the reaction was neutralized with AcOH, extracted with nethylene chloride,
and dried over MgSO4. The crude product was chronat ographed on silica (30%
Et OAc/ hexanes) yielding the desired product as a yellow solid. The purified
conpound was n,convegt to anple 102 I ng,the procedures descri bed
herein. Met hogpé-:‘.p %ynt h%Y@ﬂ8f'%9§XWﬁr%hngofyf%iq)%!ﬁrﬂ'- - met hoxyphenyl ) et hyl ] -
2- hydroi soqui nolin-1-one Step 1 0 MeO Q OVe Oz + Tol uene HOOC | Noe HZN
Ref ux ON~ NOp A B C [0186] The di gerd A equi val ent) was added to a
flask equi pped with a reflux condense dean stark trap and charged with
dry toluene. The m xture was heated t X and then

2- (2-fl uoro-4-met hoxy-phenyl)- ethyl g 1 equival ent) was added. The
reaction was kept at refl ux 'oveth t, and then the toluene was renoved by
rotary evaporgtion. Purifjcation by flash chromatography using ethyl
acetate/hexan@y5§?ovid sowgan g @@d%PU@VYhN§6¢W9FEW&@“@Uﬂﬁvlb%Gmgﬂ@51391

PCT/ US2004/ 038029 mmbIPh EH, 61, 026 niph) Bs trddted\With TFEHEABnD at room

temperature. The reaction mixture was stirred for 2 hours, the solvent was

removed in vacuo, and the crude product was dissolved in water and washed -,
with chloroform. The acidic aqueous phase was cooled at 0°C and made
basic by the addition of solid KOH. The resulting mixture was extracted with
CRH;Cly, dried and filtered, yielding the title compound which was used without
further purification and as a 0.3 M solution in CHxCl,.

SYNTHESIS OF 4,4-DIFLUOROCYCLOHEXYLAMINE

F
F
HyN
Step 1. Synthesis of N-(4,4-difluorocyclohexyl)(t-
butoxy)carboxamide
F
F
Boc
Y
H
[0154] A solution of (t-butoxy)-N-(4-oxocyclohexyl)carboxamide (2.5

g,11.7 mmol} in CHxCl. (45 mL) was treated with a solution of DAST (2.63
mL, 19.93 mmol} in CH2Clz (6 mL) at room temperature. EtOH (141 pl, 2.3
mmol) was added, and the mixture was stirred at room temperéture overnight.
The solution was poured into saturated NaHCO3 and extracted with
chloroform, dried, and evaporated to yield a 1:1 mixture of the title compound
and (f-butoxy)-N-(4-fluoroclyclohex-3-enyl)carboxamide. This mixture was
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FONH2 78- F1 NMg CD [0187] The i m de (C) was di ssolved in CH2ClI 2 and
cooled to -78C. 3 equivalents of DIBAL (1 Min CH2Cl 2) were added, and the
reaction was stirred at -78C for 1 hour when LC/ M5 indicated corrpl etion of
the reaction. The solution was then diluted with ether and 10 equi val ents
of NaF and¥920%@ 3%l ent s water were added. The reacti SETHREHAENN i rred
for an hour. The reaction was then filtered through Celite(r) to yield the
crude pyridone amne (D). Conpound D was then converted to Exanple 103
using the procedures described herein. Sinmilar chemstry was used to

| 104 table. 104 WO 2005/ 051391
BT Uss004/ 09BtRNE iR Anke s LT Rest ME G ¢RIt moreconiero FAECORECBSN{ hesi s
of (3S)-N{3- \.{lé’s Babﬁlbélﬂ’fte"tl‘ﬂe Q&h@ﬁ%@?ﬁlhpﬁ%mﬂtﬂ l‘t‘i]u grgerp%(ﬁd PI&S

n-3-yl-3,4-d i hyd ro I n 0X0-
S, 2S, 3S, 5R) - W& added ewvaieetp);llsl[lezre:acnom nuqdurawa‘s]aﬂowed dzivaenls

car boxi m dam ( N )
ON""N PS—rgf)rln iﬁE J“%@%‘ﬁ):}(ﬁ iERn%qg, @Edl\?qq the ‘NJW? Rhage ["’Qﬁg'{ﬂs“ﬁdsql ution
of thiourea (With waterdrie, atd@raporited ®ndell the title compound which was used

without further purification.

Step 2. Synthesis of 4,4-difluorocyclohexylamine
F
F
_H,N
[0155] A solution of N-(4,4-difluorocyclohexyl)(¢-butoxy)carboxamide

(6.51 mmol) in CH,Cl; (20 mL) was freated with TFA (10 mL) at room
temperature. The reaction mixture was stirred for 2 hours, the solvent was
removed in vacuo, and the crude producf was dissolved in water and washed
with chlorofon'n. The acidic aqueous phase was cooled at 0°C and made
basic by the addition of solid KOH. The resulting mixture was extracted with
CHCly, dried, and filtered yielding the title compound which was used without
further purification as a 0.3 M solution in CH;Cl..

Procedure 1 Synthesis of 6-fluoro analog of 7-azido-quinazoline-4-
one (1)
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met hyl pi perazin-2-one (0.525 g, 4.60 nmml) in THE (50 m-) was treated with
PS-CDI (6.5 nmmol, 5.0 g of 1.3 mmol/g resin) and heated at 80C for 13
hours. The reaction was filtered, and the resin was washed with THF. The
crude product was then concentrated in vacuo and purified by col um

chromat ogr3BRPSON3N 5 062. 0 N NH3 in MeOH CH2Cl 2) to pr&Y{(Fe408820 of the
title conpound (Exanple 216) as a tan solid. [0189] As noted below, the
conmpounds in the follow ng tables were prepared using the mnethodol ogy
described herein fromcomercially available starting materials which are

il [ I h killed.i ' K
onchet - o RGEHL S slReRs St Aol S rbaRen ot 2, 507
PCTI US2004/ 039020 prepﬂﬁ@fbpﬁémetm&aaméﬁhasy described in Schene 1 a

and the appropriate am no indanol. anpl es 14 and 18 which include
hydroxynet hyl - substituted arylalkyl groups were also prepared using the

general net hodoIFogy of Scheme 1jfa with the appr Late am ng al cohol .
N- cyano substitura_;i O ﬁdws;&,:% s prepared by: first,
nono- Boc pr ot ect kQg a”ﬁd'ﬁ?ans di | pi pemiggi ne; C NCT ¥ t he
nono- Boc protected conp d wirttM cyanbgen bromide (2.5 eqdiv s) and
Hunig's base (1.1 equivalent); third, purifying the resul f"?rﬁg nitfile

pi perazi ne conmpound on silica gel; fourth, deprotecting the purified

conmpound; and fifth, reacting the resulting purified nitrile tgans dinethyl
pi perazi ne conpound using the nethods described herein to produce Exanple

36. Co d J 7 d.7 d i th d

of Wethod 2 wATTEhe abh Poped bR os a5 HRbarr Frb e Adh Mo and Boer

acid. [0190] ﬁhﬁol‘y‘ﬁmﬂ%%uéFHF*{SOfnﬂJ)N@@étﬁieH%ﬂﬁcybghﬁolﬂég&g drat$i ng the
X

met hodol ogy described i'n the above procedures, “nmethods, an nples. The

starting mat e(HQBY (180, H .8 mmel).dilkerwwpylethyl eming@.0hmle 116, omeoldf skill in

the art and ar i TR e i owWn

ot hods. - The 2ydAIERGShcHyIinfatnihe Bl 82 B1. TG AT SRACES) SARAHABONT

\?ﬂphhs_ynt EESi gaa_rmbmpletewcdissmeb d?EUdeL(ﬁQﬁgJ_ﬂllﬁ_amﬁﬂil) Wik agdwbﬂqﬂgi?eisl each of
| C | S ere I . ncor por at ed ., rererenc In Its entiret | 8] yset

o h berel e eABRoS SEUAT WeseRan B RoTpiampEBtyTE 0! 48 Powsso eoss 16,

Uni ted Stat es sBRbRMvad\Rithbvet iR (98 FdsidudWas ENoRtRoGaphedBhisfikaBi@ings Pat ent
Application Serial No. 10/444,495; United States Provisional Patent

Appl i cati on S#ithal5%iE1080/n Bexares, giving thaidesirgdenzamides (2) as| wirtet ent
Application S%wsﬂ':lls Pé?o78048.‘1151nﬁ17c>??90%i.ted States Provisional Application

Seri al

Step 2: Synthesis of 6,7-difluoro-3-[2-(4-fluorophenyl)ethyl]-3-
hydroquinazolin-4-one

\/\N)K/@F HC(OMe)s NJD[F
H —_—
HzN F POCl, S

N

F
2 3
[0157] The starting benzamide (2) was dissolved in trimethyl

orthoformate (20 mL) and heated at 120°C under a stream of nitrogen for 3
hours. The sclution was cooled, and the solvent was removed by rotary
evaporation. The residue was triturated with hexanes, and the solids
collected by filtration, washed with hexanes, and dried on the pump. The
formamide intermediate was isolated as a white solid and confirmed by NMR.
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No. 60/282,847; United States Provisional Application Serial No. 60/353, 183;
United States Provisional Application Serial No. 60/353,188; United States
Provi sional Application Serial No. 60/382,762; United States Provisional
Application Serial No. 60/441,019; United States Provisional |'i cation
Serial NOYOAWPATIOB17: United States Provisional Appl iPEA(USBH4EE00a] No.

60/ 523, 336; and Uni ted States Provisional Application Serial No.

60/ 524, 491. 106 WD 2005/ 051391 PCT/ US2004/ 039020 Tabl e of Exanples 4-66 No.
Structure Name MH+ 4 cH cnhi (3S)-N-(3-{2-[2- fluoro 4- 575.7 H, C CH3

hyl h i n-7-
§|rr?t 2 rox oy PR ieSiangaibicryas Sushenien Pots: @OmLNpRd heatod to 140°C fors

t t hyl bi de 5 C
chiral (38, E’s’}‘“*kf%%-*“%}*Wbﬁﬁ‘?éydf?%%@%* °rdéb%?%e°?%9f%’s'l§‘hﬂ$ﬂ ethyl ] -4
g CH a oxo- 3,allgaling: wi SNUT&théDdIMWbICMbOHate solution, and extiaotetiiwith F ~ N NI ~NCH3

car boxi mi dam SIo™e T el PR Wagbaleriqd ahd gddd Slier hagiesiunt shBe” 57 "
' 0xo0- 3, 4- di W@duqm%amllsnlatedlﬂs awhitelisbyd (JIQM 8268.88infmol; 75% for 2 steps).
yl) -3, 5-di net hyl - I\FaCHa [ (1S, 2S,5R)-2,6,6- ~NH

trimethyl bic (0] 1.1 | ra2|nel car boxi mi danmide 7 CH3 F
CW. (383/- N(%g{e?[f “2- ] ﬂs'sﬁﬁj @ZB '¥°mﬂ?ﬂ)/1%giwﬁh%wm'}-et hyl } - 4-
fluorophenyl)ethyl]-3-hydroquinazolin-4-one

o)
Uy T
“owso k\N y
3

3 ‘ 1

SN ok

[0158] Difluoroquinazoline (3) (1.46 g, 4.6 mmoi) was dissolved in

DMSO (10 mL), and sodium azide (3 g, 46.0 mmol) was added. The resulting
mixture was heated to 70°C with stirring for 4 hours. The reaction was ‘
monitored by NMR. The reaction was cooled and diluted with water, and the
resuiting precipitate collected by filtration and washed with water. The solid
was dissolved in methylene chloride and dried (MgSQ,) in order to remove
trace water. Product (1) was isolated as an off-white solid (1.43 g, 4.37 mmol,
95%).

[0159] Following the formation of compound 1, final guanidine
quinazolinones were formed following the synthetic method described below
(Procedure 1A):

Procedure 1A

[0160] To a solution of (1) (1 equivalent) in THF was added
trimethylphosphine (1.5 equivalents), and the mixture was stirred at room
temperature for 10 minutes. To the iminophosphorane solution was added
(18,25,35,5R)-2,6,6-trimethylbicyclo[3.1.1]hept-3-yl isocyanate (1.6
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0Xx0- 3, 4-di hydroqui nazolin-7- N i Nyl)-3-nmethyl-N-[4 F N
JiN(trifluoromethyl)cyclohexyl]pip FI LNH erazine-I|-carboximdam de 8 9H3
crn& N-[2-(dimethyl amno)ethyl]-N - 653.9 o Hc Ha (3-{2-[2-fluoro-4 CHa

(et hyl oxy) phen ethyl}-4- IN - N CH3 oxo- 3, 4-di hydroquj nazol | n- 7-
N~N~~N' CH 8 ‘Rﬁ”ﬁ Penyl met hyl )-N' ithyl cyclo, 6- tr 'Tﬁgqﬁ??i‘/)ﬂ?"%"yclo[s 1.1
] hept-3- yl]guanidine 107 -_ a WD 2005/051391 PCT/ US2004/ 039020 9 H C OH3
cnS (3S)-N-{3-[2-(4- 545.7 \ | o 3 -11 CHB fl uorophenyl)et hyl]-4-ox0-3,4- N
di hydroqui nazolin-7-yl)-3- | CH3 nethyl - [(IS 2S, 5R) 2,6,6 Np N ~
trimet hyl bicy ] mde 10 o
HsC) CH3 cnh %é@bgﬁ}'ﬁ Hg@%?ﬁﬁlon% Egédélg—# gﬁ@o?‘g%ﬂ ])i—g(t)rﬁ';fﬂf 2oxo N 3
3, 4-di hydroqucaﬂumrhlda-sbh;tio}'n Véas @tietea MAF-3dlutiohlds, (BS,ZW)Z& 6,6- F N HN3
trimethyl bicygl o 23 L erazine-1 carboxi mdam de 11 OH
H O -l (35! rﬁétﬁglp[p F2a(2 say] WPE@ Be5aing hasied ot Yoo for haurs.
2, 3-di hydro-| the Residud wibls se@téa I X
T 3o 5 oot - e ReRud b buflest 13@243‘3%%,/“’8%5'5“52(‘%'@3‘“9 duBnifiine’protlubt ~

nme

tri met hyl bi cy@8s#pIFA 9lhept - 3- ~NH yl ] pi perazi ne-1

[0161] The 2-fluoro-4-methoxy, 2,4-difluoro and 2,4-dichloro analogs
were synthesized via the same pathway described above. Compounds of the

group synthesized via the pathway described above include Examples 42, 44,
and 45. |

EXAMPLE 1. Synthesis of (3R,58)-N-(3-{2- [2-fluoro-4-(methyloxy)
phenyl]ethyl}-4-0xo0-3,4-dihydroquinazolin-7-yl)-3,5-
dimethyl-N'-[(18,2S,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-yl]piperazine-1-
carboximidamide

MeO.

S )\ O

Step 1. Synthesis of (¢): 2-amino-N-[2-(2-fluoro-4-methoxy-phenyi)-
ethyll-4-nitro-benzamide

[1{1TCIN

(c)
Me

+ HO OQ/\N
ALCITRY NO, ! H
HN™ N NO

[0162] 2-Fluoro-4-methoxyphenylethylamine ((a):1 equivalent), 4-
nitroanthranilic acid ((b): 1 equivalent), HBTU (1.5 equivalents), and dry THF
(0.5 M in (a)) were added to a dry round bottom flask. The mixture was
allowed to stir for 10 hours at room temperature. The reaction was then dry
loaded onto silica gel and purified via flash chromatography using
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carboxi mdamde 12 CH3 F Chiral (3S)-N-(4,4- 557.6 F

di fl uorocycl ohexyl )-N-(3-{2-[2 fluoro-4- F (nethyloxy)phenyl]ethyl}-4- N

' ~"H oxo- 3, 4-di hydroqui nazolin-7- H IvNH yl)-3-net hyl pi perazi ne-1
carboximdamde 13 HCOIl C”™ ,F chhi (3S)-N -(4-fluorocycl ohexyi)- 539.6
£° 3T N-(YO30B519Y,0r 0.4 F (et hyl oxy) phenyl | et hyl } - 4 PCE{§2004/039020

0X0- 3, 4-di hydr oqui nazolin-7- N ~I NH yl)-3-net hyl pi perazi ne-1

car boxi m dam de 14 OH H3C~~, ~~~~~ [///CH3 cair (3S)-N-{3-[(1S)-1- 523.7 CH3
H'7 CH3 (hydroxynet hyl) - 3 Jr rrethyl butyl]-4-0x0-3,4- H3c L N\ | NX

di hyd i | e t hyl - N - 1S, 2S. 5R) - 6,6 I- |INH

I o Rexdtebietinabeldtd)” The Bk Yactins el cnfiinetlbng sonddnimiot 108 Wo
2005/ 051391 PRAEE001 Ie% o (cg,zxamm-mdtze@momhatm&yip%ehworo- a-
549. 7 (rrethm phenyl ethyl}-4 N

‘ox0- 3, 4- di hydelhy gthenzamide) as agpyreygofid-3, 5- di met hyl - N - (2 N LNH
nmet hyl cycl ohexyl ) pi perazi ne- 1-carboximdamde CH3 16 H,c,o0 o cH3

(R 3 N & 2 LocshehasféOn @ HERISSIGEI A BT

LNH net hyl cycl ohexyl )p| perazin -dg'“ a

B e Sl oot

[0163] The pure product ({c): 1 equivalent) of Step 1, Gold’s reagent,
and dioxane (0.5 M in (c)) were added to a dry round bottom flask, fitted with
a condenser, and heated to reflux for 16 hours. Once complete product

conversion was verified by LC/MS, acetic acid (1 equivalent) and sodium
acetate (1 equivalent) were added to the reaction. The subsequent mixture
was heated to reflux for 3 hours. Then, the reaction was concentrated in
vacuo, taken up in ethyl acetate, and washed with water. After the organic
layer was isolated, the aqueous layer was extracted with two more portions of
ethyl acetate. The organic layers were then combined, dried over sodium
sulfate, filtered through a cotton plug, and concentrated. The crude product
mixture was purified via flash chromatography uéing a mixture of
CH.Cl,/MeOH. The pure fractions were combined and concentrated in vacuo
to yield the pure product ((d): 3-[2-(2-fluoro-4-methoxy-phenyl)-ethyl]-7-nitro- '
3H-quinazolin-4-one) as a pure solid.

Step 3. Synthesis of (e): 7-amino-3-[2-(2-fluoro-4-methoxy-phenyl)-
ethyl]-3H-quinazolin-4-one

(d)

MeO\Q-\/\ 0O MeO(e)
" NO, F S
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l-carboximdamde CH3 17 F Hc cH3 Chiral (3S,55)-N{3-[2-(2,4- 577.7 o
difl uorophenyl )et hyl | -4 oxo- N\ N''" cH, 3,4-dihydroquinazolin-7-yl} F
3, 5-di net hyl - I H [(1S,2S,3S,5R)-2,6,6- N NH c

trinmethylhic cIo 3.1. 1] hept-3 CH yl | pl perazine-1- 3 18

(3R 55) - NY %)5 %‘)’ ?_(2-fluoro- 619.8 o OHO H3c 3 4- (r?EFﬂW‘E?ﬁWB%Peny|] 1-
CH, (hydroxyrret hyl )et hyl | - 4-oxo- ~)JL N 3, 4-di hydroqui nazolin-7-yl} N q |
NY,,,cH 3,5-dinethyl-N - 4NH [ (1S, 2S, 3S,5R)-2,6,6- trinethylbicyclo[3.1.1
] hept-3 cH3 yl ] pi perazi ne-1- carboximdamde 19 CH3 H Chiral

(3S,5S)-N-{3- -2-[2=fluoro- 6 8 o0 oUO, H ¢ ' hyxy)p

(hydro (hydro%#gi hyl )ﬁ‘h?@[’r@‘f’[‘ i?d)oR@Pare%aﬁgﬁ?{&P&Pdﬁ@t%%dm'\ﬂe%y|}

G 3, 5-di rreqdad MNnNal Wi bdded 763 /67D Zoduifitefts| TR Rilddkewab ol 3 1. 1

] hept - 3- CcH3 y1] pi perazi ne-1 carboxi m dam d
(3R, 5S5) - N-{3- f%leqwﬂsﬁgserptumnd degassed with dyitregen fred Bynihutesotydsygen

di hydroqui nazghi fhefy ¥liBbidd Riroligtf tReldiftidMbr Db mifdis 2Onta R R ion
completion was verified by LC/MS, the reaction was degassed with nitrogen
for 10 minutes. The mixture was filtered through Celite® and concentrated in
vacuo to yield the product ((e): 7-amino-3-[2-(2-fluoro-4-methoxy-phenyl)-
ethyl]-3H-quinazolin-4-one). The product was used in the next reaction
without ft\thher purification.

Step 4. Synthesis of (f): 3-[2-(2-fluoro-4-methoxy-phenyl)-ethyl]-7-
isothiocyanato-3H-quinazolin-4-one

e U
N
Rt P Nes

[0165] To a mixture of (e), prepared as described in Step 3, (1
equivalent) and NaHCOj; (3 equivalents) in acetone (0.1 M in (e)) was added
thiophosgene (3 equivalents) dropwise. The resulting slurry was stirred at

MeO

room temperature for three hours. Once reaction completion was verified by
LC/MS, the reaction was concentrated in vacuo to remove solvent and excess
thiophosgene. The mixture was then taken up in ethy! acetate and washed
with water. After the organic layer was isolated, the aqueous layer was
extracted with two more portions of ethyl acetate. The organic layers were
then combined, dried over sodium sulfate, filtered through a cotton plug, and
concentrated in vacuo to yield the product ((f): 3-[2-(2-fluoro-4-methoxy-
phenyl)-ethyl]-7-isothiocyanato-3H-quinazolin-4-one). The crude product was
used in the next reaction without further purification.
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NN ' 266 C 4NH trinmethylbicyclo[3.1.1] hept-3- cH3 yll pi perazine-1

car boxi m dam de 109 WD 2005/ 051391 PCTI US2004/ 039020 21 , ChM

(3R) - 3- (di et hyl am no) N-(3 589.8 HCHcY-, NcH (nmethy ylo y)p N net

-di hyhenyl ] eth "N HAN ", oxo- 3, 4di hydr oqui nazol in

yl)-N -[(I %’%’Qé %‘R) 2,6,6 trimethylbicyclo[3.1.1 ]heﬁ’FT@sm"%wm

yl ] pyrroli d| ne-| - Cal’bOXI m dam de 22 HC'O H3c H3 MKs'

(3S) - 3- (di et hyl am no) - N- ( 3- 589. 8 CH {2-[2-fluoro-4 NN

(et hyl oxy) phenyl Jethyl }-4- F ' 'p' H, oxo-3,4-di hydr oqui nazol in-7- N HN

I G s U5 il b B
yl Ipyrrolid s b?g %ﬁ "2%}%&@;0% g\% i)gﬁglnazolln 7-

591.7 o H3C CH3 (rrethyl
N N yl) - 4- hydr oxy- 3- metH FQRFW?L% 2S, 5R) - 2 6, 6-

trlrrethylblcyclo[ 11]hept 3NO—|yI]p|p a2|ne1 H CH3 carboxi mi dani de

24" F HSC CH3 L , 5S) - N-{3 [2 (4- 55 ofluorophenyl)ethyl] 4- 0xo0- 3, 4-
CH3 di hydr oqui naz - 7- yI N di ne [(1 2S,5R)-2,6,6- ~N N CH,
tri met hyi bi cycl of \‘\
EBC
[0166] To a solution of (f), prepared as described in Step 4, (1

equivalent) in THF (0.5 M in (f)) was added (1S,2S,38,5R)-(+)-
isopinocampheylamine (1.5 equivalehts). The reaction was stirred at room
temperature for 10 hours. The crude product mixture was then concentrated
in vacuo, dissolved in methylene chloride, and purified via flash
chromatography using hexanes/ethyl acetate. The pure fractions were
combined and concentrated in vacuo to yield the pure product ((g): 1-{3-[2-(2-
fluoro-4-methoxy-phenyl)-ethyl]-4-oxo-3,4-dihydro-quinazolin-7-yl}-3-(2,6,6-
trimethyl-bicyclo[3.1.1}hept-3-yl)-thiourea).

Step 6. Synthesis of (h): (3R,58)-N-(3-{2-[2-fluoro-4-
(methyloxy)phenyl]ethyl}-4-0x0-3,4-dihydroquinazolin-7-yl)-
3,5-dimethyl-N'-[(1S,2S5,5R)-2,6,6-
trimethylbicyclo]3.1.1]hept-3-yl]piperazine-1-
carboximidamide

(9)
‘*°Q\A
F “ NJ\N“"
H H

(h)

o)

5
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NH yl ] pi perazi ne-1 carboxi mdam de CH3 25 CH3 Chh, (3R 5S)-N-{3-[2-(2, 4-
577.7 F o H3CcH difl uorophenyl)ethyl]-4-oxo N 3

3, 4-di hydroqui nazolin-7-yl}- 35-dinethyl-N - FI LNCEB[(lstS_, 3S, 5R)d2 SGGH NH
trlrrethlblch0311]het3 yl ] pi perazi ne- carboxim dam de C
C% H. cy % g‘)”IN-{S [2-(2-fluoro-4- 573.8 m ethyl 75 ?Of”g%ﬂ%] 4- 0X0
CH, 3,4-d|hydrqu|nazoI|n 7-yl}- F cH 35-dinmethyl-N NHN 3 . .

[ (1S, 2S,3S,5R)-2,6,6- ~NH trinethyibicyclo[3.1.1] hept-3- CH, vyl ] pi per azi ne- 1
car boxi m dam de 110 WO 2005/ 051391 PCT/ El S2004/ 039020 CH3 cn.

et hyl pheny ) CURIT] - a- ofd2 SoLBOR of o) FrepBitpdan Hireeiies o pren 5.1 1y
3, 5- di net hyl éﬁulvzﬂeht) ith-O~THIEXD. 1[M In ﬁ YRR, B&ryTBund bbtteny sk was adde

perazi ne-|- carboxi m dam T 7H3

L Tt B bl Ghmabyoky o piapyiaeetly B CroaH ol oot

S o ot nyl - N Rrep bt dredyh bRk SR IReRledtomuiClipe f oPaf e

] hept - 3- cH3 Kesliftingesobutionavas allowed to cool to room temperature for 20 minutes. A
solution of cis-2,6-dimethylpiperazine (2 equivalents; 0.5 M in CH,Cl) was
then added to the reaction, and the resulting mixture was stirred at room
temperature for 10 minutes. The mixture was then diluted with ethyl acetate
and washed with water. After the organic layer was isolated, the aqueous
layer was extracted with two more portions of ethyl acétate. The organic
layers were then combined and concentrated in vacuo. The crude mixture
was dissoived in DMSO and purified via preparative HPLC using water (0.1%
TFA) /acetonitrile (0.1% TFA). The pure fractions were combined and
concentrated in vacuo to remove the majority of acetonitrile. Sodium
carbonate (15 equivalents) was then added to the resulting aqueous solution
and the slurry was allowed to sit at room temperature for 1 hour with
occasional swirling. The basic aqueous solution was then extracted with 2
separate portions of ethyl acetate. The organic layers were combined, dried
over sodium su‘lfate,'ﬁltered through a cotton plug, and concentrated in vacuo
to yield product (h) as a free base. The resulting solid was then dissolved in
an aqueous HCI solution (1 M; 15 equivalents) and concentrated in vacuo.
The resulting mixture was dissolved in a 1:1 water/acetonitrile mixture and
lyophilized to yield the pure Bis-HCI salt product ((h): (3R,5S)-N-(3-{2-[2-
fluoro-4-(methyloxy)phenyilethyl}-4-oxo-3,4-dihydroquinazolin-7-yl)-3,5-
dimethyl-N'-[(1S,28,5R)-2,6,8-trimethylbicyclo[3.1.1]hept-3-yi]piperazine-1-
carboximidamide.

[0168] Compounds where one of R®, R*, and/or R® is fluorine are
prepared using the methodology described above using an appropriately
fluorine-substituted 4-nitroanthranilic acid in place of 4-nitroanthranilic acid (b)
in Step 1. Steps 2-6 may then be carried out to give the final product. One
skilled in the art will recognize that a fluorine-substituted 4-nitroanthranilic acid
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car boxi m dam de H3C CH3 (3S)-N-{3-[2-(4- 561.7 29

fl uorophenyget hyl]-4-0x0-3,4 P O H' | "CH, dihydroquinazolin-7-yl}-4- NN
hydr oxy-3-methyl-N - N N1 [(1S, 2S,5R)-2,6,6 | AN

trinmethylhic cIoBll]hept 3- O—Iyl]plperazrrel H CH3 r | m de CH
chl nl (3R‘¥%)y‘ %‘3’ 292.(4- 576.2 30 C H C' CH chl orod’&gH&g&“‘ﬁ}ﬁng 0X0- 3, -
di hydroqui nazolin-7-yl}-3,5 NI N, dinethyl-N -[ (1S, 2S, 3S,5R) - ~.aCH3 2,6,6
" H 4NH trimet hyl bi cycl o[ 3. 1. 1] hept - 3- vyl ] pi perazine-l- CH3 car boxi mi dami de
CH3 coin (3R 5S)-N-(3-[2-(2.4- 610.6 31 C 0 H3C CH3 4_di hydrogyl)eth - 70x0

N ot 7o TS WRRIRRLEh R binslnr BB el 2550 - N O

yi ] pl perazi n%ubsﬂtﬁt%%ﬁhﬂﬂtﬂﬂ@vﬂ%reWRt@nGFor(Fﬁ"l%rE%ny(tﬁe btoLps-Hréid- 606. 2
32 C \ OHC CH3 chl orophenYne-l- (hydr oxy oxo- N -7- yI} N

nmet h
3, 4- di hydr oq@eaernsd such asybut netimitedfontiyaiy| GhlP%[- ?@SRQ gdslarylong 2.6, 6 N - 3-
- trlnmethyl bicyclo[3.1.1] hept yl]piperazinel
EXAMPLE 2. Synthesis of 7-{[1-{(65,3R)-3,5-dimethylpiperazinyl)-2-
((2S,3S,1R,5R)-2,6,6-trimethylbicyclo[3.1.1]hept-3-
yl}(1Z)-2-azavinyl]amino}-3-[2-(2,4-
dmhlorophenyl)ethyl] -1,3-dihydroquinazoline-2,4-
dione

Cl

Step1.  Synthesis of (c): 2-amino-N-[2-(2,4-dichlorophenyl)-ethyi]-4-
nitro-benzamide

(a)

e *,O
(e
ct
{ \Q/\ b
N
H
cl
. HoN NO,

[0169] 2,4-Dichlorophenylethylamine ((a):1 equivalent), 4-
nitroanthranilic acid ((b): 1 equivalent), HBTU (1.5 equivalents), and dry THF
(0.5 M in {a)) were added to a dry round bottom flask. The mixture was
allowed to stir for 10 hours at room temperature. The reaction was then dry
loaded onto silica gel and purified via flash chromatography using
hexanes/ethyl acetate. The pure fractions were combined and concentrated
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dam de carboxim 111 WO 2005/051391 PCT/ US2004/ 039020 33 CH3 C

(3R, 58)-N-{3-[(1S)-2-hydroxy- 571.8 OH o H3C OH3

1- (phenyl net hyl ) et hyl ] - 4-oxo- 01 3, 4-di hydroqui nazolin-7-yl}- N N
35dirret élSZSSR) L,,CH3 2,6,6 NHNH

trimet hyl b 9%‘15(9[" 99 1] hept-3- yl]pi perazine-1- CH, camSdHAR%e 34 ¢ci H
3C CH3 cew (3R 5S5)-N-(3-12-(4-chloro-2- 594.2 o CH3

fl uorophenyl )ethyl ]-4-o0x0-3,4 N N di hydroqui nazolin-7-yl)-3,5- F CH
dimethyl -N -[ (1S, 2S,5R)-2,6,6- N [H NC trinmethyl bicyclo[3.1. 1Jhept-3- ~NH

LA e P B e RO ¢

oxo 3, 4-di hy(ﬁrtmbérnlzdm,&)&slra purd]gofidj m di n-7-yl)-3,5-dimethyl- N Np ' %H
-[ (1S, 2S,3S,5R)-2,6,6- ~NH tri rrethyl bi cyclo[3 1. 1] hept-3 yl ] pi perazi ne-1 -

T L TGS ol S e ©

dr oqui naui nazol i nol i n7dmydrpqum420im? rdienes_ di net hyl-N N IN
[ (1S, 2S,3S,5R)-2,6,6- CH ~N r| met hyl bi cycl o[ 3. 1. 1] hept-3- , yl] pi perazine-1
car boxi m dam de 37 CH, Ha |raI (3S,59) - N-(3 {2-]2-fluoro-4- 603.8

(d)
0
N
S
0 INi NO,

Cl
[0170] To a 0.3M solution of (c), prepared as described in Step 1,(2.5
g, 7.5 mmol (c)) in dioxane was added 40 mL of a 20% phosgene solution in
toluene, followed by 15 mL triethylamine. After stirring for 1 hour at room
temperature, solvent was removed by rotéry evaporation followed by high
vacuum. The residue was dissolved in ethyl acetate and washed three times
with water. After drying with sodium suifate and rotary evaporation, an
orange-brown solid ((d): 3-[2-(2,4-dichlorophenyl)ethyl]-7-nitro-1,3-
dihydroguinazoline-2,4-dione) was obtained in over 90% yield.
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ol o H3C (rret hyl oxy) phenyl ] et hyI} 4 CH, 0XO0- 3,4 di hydroqui nazolin-7- IN N
yl)-N 3,5-trimethyl-N - F NI N 111IN* ., CH [(1S,2S,3S 5R)-2,6,6 el4, NH
trimethyl bicyclo[3. 1.1]hept-3- | yl]pi pera2| ne-1- CH, car boxi ni dani de 38 C]—I
(3S)-N-(3-{2-[2-fluoro-4- 591.7 oCHB(n‘ethonxy)phen th 4Hc

cH, oxo- 3, # B0 Bqui nazolin-7- N~ ~ yI)-N-[(1 S 2%‘% g‘ﬁfﬁ’

(hydr oxynet hyI) 6,6 N 11, N NH di net hyl bi cycl o[ 3. 1. 1] hept - 3-

yl J- 3- net hyl pi perazi ne-1- carboxi m dam de 112 WD 2005/ 051391

PCTI U82004/039020 39 H3C CH3 Chiral (3S)-N-{3- [2 (4- 562.2 H' cH3

ot hy o | (1SS 5%50%8 ). Vgl 532%4 Hjehjdraghenyemdistas. 1 o

yl ] pi perazi ne- 1- car bo 'éﬂﬂ'ﬂg Q!U‘ﬁ: ﬂl "t (39)-N{3- [(1S) 2-(2, 4-
595.7 F I ; CH3 dlfluorophenyJ,) 1 NN, (fluororrethyl)ethyl] -0X0-3,4- Tj
di hydroqui nazolin-7-yl}-3- @ F N NCH3 ethyl - [(IS, 2S, 3S, 5R) ~NH
trinmethyl bi cycl o[ 3. 1. 1] hept - i perazi nQ)-| - carboxi m dam de

b@

[0171] To a solution of (d), prepared as described in Step 2, in MeOH
(0.25 M in (d)) was added 10% Pd/C (0.1 equivalents). The mixture was
sealed with a septum and degassed with nitrogen for 10 minutes. Hydrogen
was then bubbled through the solution for 20 minutes. Once reaction

(e}
cl

completion was verified by LC/MS, the reaction was degassed with nitrogen
for 10 minutes. The mixture was filtered through Celite® and concentrated in
vacuo to yield the product {(e) ) 7-amino-3-[2-(2 4-dichlorophenyl)ethyl]-1,3-
dihydroquinazoline-2,4-dione). The product was used in the next reaction
without further purification.
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41 H3 chi-' (3S)-N-{6-fluoro-3-[2-(4- 563.7 F \ [ F3C CH3

fl uorophenyl )ethyl] 4-oxo0-3,4 d ihyd roqul nazoli n-7-yl}-3- CH

methyl-N -[ (1S, 2S,3S,5R)- NN~ 2,6,6 ~NH trinethyl bicyclo[3.1.1] hept - 3-

yl ] pi perazi ne-1- carboxi m dam de 42 CH3 ~ra (3R 58)-N-{P6-fl uor o- 3-[ 2- (4-
577.7 F IWO2M805%80r ophenyl ) et hyl | - 4- 0x0-3,4 F ° CH3 PCT/US2004/035020

di hydroqui nazolin-7-yl}-3,5- ° dlnmethyl-N -[ (1S, 2S,5R)-2,6,6- NN, CH
trimethyl bicyclo[3.1. 1] hept-3- ~NH yl ] pi perazi ne-1 carboxi m dam de CH3
Chiral 43 cH, (3S)-N(3-{(1R)-2-[2-luoro-4-589.8 0 H3C CH3

(et hyl oxy) phenyl ] -1 i CH3 H' 1'1 -CH3 nethylethyl}-4-0x0-3,4 NN'U

di hydr oqui nangé/IhL-?- yl )gE'Jﬂ:'FSG—PHQ:tﬁ[%‘@s‘{'@(qré?mmﬂﬂﬁhﬂ}'zi4'§',°6,06 O~NH

tri met hyi bi cycl of 3. 1. 1] héplihgdraquinazadingg-ispthiocyanate xi ni dani de 44 YH3 C cH
ol (3S)-N-(6-fl uoro-3-{2-[(2)-fl uoro- 593.7 0 3C 3

4- (met hyl oxy) phenyl ] et hyl )-3- H' CH3 oxo- 3, 4-di hydroqui nazolin-7- N F NN
yl)-3-nethyl-N F CH3 [ (1SS, 3% "

L ¥35R) - 2, 6, 6- FNH
trimethyl bicyclo[3.1.1)hept-3 bi per azi ne-jl- car boxi m dam de 113 WO
chu.i (3R 5S)-N-(6-fluoro-3-(2-[2- 607.8

2005/ 051391 PCT/ US2004/ 039020
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o
N
cl )\
o] H NCS
[0172] To a mixture of (e), prepared as described in Step 3, (1

equivalent) and NaHCO3 (3 equivalents) in acetone (0.1 M in (e)) was added
thiophosgene (3 equivalents) dropwise. The resulting slurry was stirred at
room temperature for three hours. Once reaction completion was verified by
LC/MS, the reaction was concentrated in vacuo to remove solvent and excess
thiophosgene. The mixture was then taken up in ethyl acetate and washed
with water. After the organic layer was isolated, the aqueous layer was
extracted with two more portions of ethyl acetate. The organic layers were
then combined, dried over sodium sulfate, filtered through a cotton plug, and
concentrated in vacuo to yield the product ((f): 3-[2-(2,4-dichlorophenyl)ethyl}-
2 ,4-dioxo-1,3-dihydroquinazolin-7-isothiocyanate). The crude product was
used in the next reaction without further purification.
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oxo0- 3, 4-di hydroqui nazolin-7- F Hyl)-3,5-dinethyl-N N NI

((1S,2S,3S,5R) -2,6,6- ~NH trinethylbicyclo[3.1.1] hept-3- CH, yl]piperazine-1
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-4-7x0 ~~]WPUYOSBOY_ gi hydr oqui nazodi hydr oqui nazol i n- 7- TEU-%Q PR

methyl -N -[ (1S, 2S, 3S,5R)- N 2,6,6 ON H trinethyl bicyclo[3.1.1] hept - 3-

yl ] pi perazi ne-1- carboxi mdam de 3R 5S)-N(3-{(1 R-2-[2- 603.8 47 pH i
cH, o H3C CHc, fluoro-4-(nethyloxy)phenyl]-1- 3 nethylethyl}-4-o0xo0-3,4- i
di hydroqui nazglin-7-yl)-3,5 ] H _dinethyl -N [ (] S, 3S,5R - NN2 6,6 4NH
trimethyl bi cySteR 8: 17 1] ﬁw?te@seﬁfg)ﬂﬁﬁ §%¥yﬁé—§ﬂévet§rboxi m dami de  chhl
(3S,59)-N-(3-{(1R) - 2-[ zﬂlmeﬂW@_IHVF!Oi% dlben aninglthioxemethyllamipoky ci3
net hyl et hyl ) - 4- oxo- 3, 4- 34[&-(2,4dighlareghenyllathyl-173-dil)ydroguinazqline-2,4-
dimethyl -N -1(1S,2S,3S,dRneet 6 NH 2im H Ly 6,6- trimethylbicyclo[3.1.1
] hept-3 CH yl]pi peraz(iﬂne- 1-

cl
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[0173] To a solution of (), prepared as described in Step 4, (1

equivalent) in THF (0.5 M in {f)) was added (1S,2S,35,5R)-(+)-
isopinocampheylamine (1.5 equivalents). The reaction was stirred at room
temperature for 10 hours. The crude product mixture was then concentrated
in vacuo, dissolved in methylene chloride, and purified via flash
chromatography using hexanes/ethyl acetate. The pure fractions were
combined and concentrated in vacuo to yield the pure product ((g 7-
({{((28,38,1R,5R)-2,6,6-trimethylbicyclo[3.1.1]hept-3-
ylyamino]thioxomethyl}amino)-3-[2-(2,4-dichlorophenyl)ethyl]-1,3-
dihydroquinazoline-2,4-dione).
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[0174] To a solution of {g), prepared as described in Step 5, (1
equivalent) in dry THF (0.1 M in (g)} in a dry round bottom flask was added 1-
[3-(dimethylamino)-propyl]-3-ethylcarbodiimide hydrochloride (2 equivalents).
The reaction flask was fitied with a water-cooled condenser and heated to
80°C for 1 hour under a nitrogen atmosphere. The resulting solution was
cooled to 0°C for 20 minutes. A solution of cis-2,6-dimethylpiperazine (2
equivalents; 0.5 M in CH.Cl;) was then added to the reaction, and the
resulfing mixture was stirred at 0°C for 10 minutes. The mixture was then
diluted with ethyi acetate and washed with water. After the organic layer was
isolated, the aqueous layer was extracted with two more portions of ethy!
acetate. The organic layers were then combined and concentrated in vacuo.
The crude mixture was dissolved in DMSO/acetonitrile and purified via
preparative HPLC using water (0.1% TFA) /acetonitrile (0.1% TFA). The pure
fractions were combined and concentrated in vacuo to remove the majority of
acetonitrile. Sodium hydroxide (10 equivalents) was then added to the
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ri met hyl bi cycl o(3. 1. 1] hept-3- yl]piperazi ne-1- car boxi n‘lﬁ&ﬁégt“ﬂ (34 H CNr.i
3R, 5S) - N- MR J00HRPIN- (4- 573.8 Fi 1 fI uorophenyl) 1- et X/?Jf CH3 o H3C
CH3 4- oxo- 3, 4-di hydroqui nazol i n- NI yl }-3, 5-di net hyl - N NN~' " hCH3

[ (1S, 2S,3S,5R)-2,6,6 HLNH trimethyl b| cycl o[ 3. 1. 1] hept - 3- yI ] pi perazi ne- 1-
6H3 car boxi nmi dam de- 115 WD 2005/ 051391 PCT/ US2004/ 039020 55 H,

- oxo- 3. 4- i HESHRe PRUSENs folufn ST Ry a5 pREYd saffaR | et tvt] € 0 3
[ (1S, 2S, 35S, S%n@eﬁatﬁré\fo&mmwmldvcaychﬂ[swrhmg The Haspia@JEdHSNOHtINH
yl ] pi perazi ne-1- carboxi m dam 590. 2 d

CH H3C CH3 chvay BieReaxirapted SWQ?W@ P°ft'&“%‘3)‘2’5‘3@)’!@"\F ﬂ ?rﬁﬁé i n-
7-yl}-3,5-di ng fé}F é,vé)‘e %ﬂﬁr{bu%cﬂé?ieﬁ(o%@r SotlithR: s%ﬁhtleﬁe@d tﬁtdﬂuhacotton

trimet hyl bi cyc | pi per azi ne- | CH car boxi m dam de
plug, and concentrated in vacuo to yield product (h) as a free base. The

resulting solid was then dissolved in an aqueous HCI solution (1 M; 15
equivalents) and concentrated in vacuo. The resulting mixture was dissolved
in a 1:1 water/acetonitrile mixture and lyophilized to yield the pure Bis-HC salt
product ((h): 7-{[1-((5S,3R)-3,5-dimethylpiperazinyl)-2-((28,38,1R,5R)-2,6 6-
trimethylbicyclo[3.1.1}hept-3-yl)(1Z)-2-azavinyljamino}-3-{2-(2,4-
dichlorophenylethyl]-1,3-dihydroquinazoline-2,4-dione).

EXAMPLE 3. Synthesis of 7-{[1{(3S)-3-methylpiperazinyl)(1Z)-2-
aza-2- -(4,4-difluorocyclohexyl)vinylJamino}-3-[2-(2-
fluoro-4-methoxyphenyl)ethyl]-3-hydroquinazolin-4-
one

' F
MeC
“ ]
F I\ /[\ \\\“\\\\

N N N

H
L

94



I )

57 3 Chiaa (3R 55)-N-{3-[(1R)-2-(4- 634.7 Br CH3 0 H3 Hc cH
bromophenyl ) - 1-net hyl ethyl]- ' 4-oxo- 3, 4-di hydroqui nazolin- L cH
7-yi}-3,5-dimethyl-N Ng N 3 [(1 S 2S,3S55R-2,6,6- A NH

trimethyl bl(fz)ycl 0(3.1.1] hept-3- 8H, yll piperazine-|I carboximdam de 58 H C

CH, Chiral™ IN-{3-[2-(2,4- 593.7 CH, difluorophefYBPHPPID 4 N N
dioxo-1,2,3,4 Fi ,CH tetrahydroquinazolin-7-yl}-3,5- 4NH dinethyl-N -[(lI
S, 2S,5R)-2,6,6- trimethylbicyclo[3. 1.1 Jhept-3- CH, yl]pi perazine-l

car boxi m dam de 59 H, chiral (3S)-N-{3- [2 (4 575 7" Fi |l O0HCCH

fl uor ophenyl) I]-1- |
t et rahydroquisﬁgggll'i n-7; . |§'o¥ 9 \ %ﬁ% %Hrg%h %
trinmethylbicyclo[3.1.1 Ui - car OXI M © a daao
H (3R 5S)-N-{3-[(1S)- '2 \ CH di chl orophenyl) 1N
(hydroxyrrethyl)ethyl]-(a24 Hd|0x012340 N---.

t et rahydr oqui nazol i p-.7-yl }-3,5- yNH di net hyl - N -((1 S, 28, 3S,5R) - 2,6,6 CH,
trimet hyl bi cycl o[ 3. “i frepty 3- yl ] pl gerazi ne-1- carboxi m dam de 116 WO

N NCS

)]

MeQ
0
F
N S F
F K )k

N N N

H H
[0175] ~ To a solution of {a), prepared as (f) described in Step 4 of

Example 1, {1 equivalent) in THF (0.5 M in (a)) was added 4 ,4-
diflucrocyclohexylamine prepared as described above (1.5 equivalents). The

reaction was stirred at room temperature for 10 hours. The crude product

mixture was then concentrated in vacuo, dissolved in methylene chloride, and
purified via flash chromatography using hexanes/ethyl acetate. The pure

fractions were combined and concentrated in vacuo to yield the pure product

((b): 7-({[(4,4-difluorocyclohexyl)amino]-thioxomethyl}amino)-3-[2-(2-filuoro-4- '
methoxyphenyl}lethyl]-3-hydroquinazolin-4-one).
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61 H CH3 Chiral (3S)-N(2-hydroxy-3-nethyl-4- 453.6 O CH3

0xo0- 3, 4-di hydroqui nazolin-7- H3C, \ N, yl)-3-nmethyl-N N[(1 S, 2S, 3S,
5R)-2,6,6- ),,\CH3 trinmethyl bicyclo[3.1.1] hept-3- HON I NWyl]piperazine-|I-
H ~NH car boxi mi dam de 62 0 Chiral (3S)-N13-(2-{4-[(4- 6 " H

f I uor ophenY@) 20405538y | pi peridi F NONI N n- 1-yl } et hyl )-2‘?971‘-3%%8%@89?"??2, 3,4- 0
~I N tetrahydroqui nazolin-7-yl]-3- a LrNH nethyl-N -[ (1S, 2S5,3S,5R)- CH, 2,6,6
trimethyl bicyclo[3. 1.1 ]Jhept-3- yl]piperazine-I- carboximdam de 63 C Cl

H CH chiral (3S)-N-{3-[2-(2,4- 612.6 ] CH3 dichl orophenyl)ethyl]-2,4 NI
Nl dioxo-1,2,3,4 N tetrahydroqui olin-7-yl)-3-_o~r~ pJ. HF I

met hyl - N - [ (| Stems23s 5 Vl%ﬂ% ,BF@%HIW?%E% thylpipetazinyl){12)Zaza- 3-

yl ] pi perazi ne-1- car box2téd=gilyeresyclphexyl)vinyl (B3-2-fluord-foro-4- H C o
Q, Hc 591.7 i" CH, (noethoxyphanydrethyll-Phydraguinazalimdne o~a | ~"

t et r ahydr oqui nazol i n- 7-ylbi)- 3- 41NH nethyl-N -[ (1S, 2S,3S,5R)- cH 2,6,6 '
trimethyl bi cycl o[ 3. 1. 1Jegb t-3- yl]piperazine-|I-

F

0 JfC )

(¢}

N .
NH

[0176] To a solution of (b), prepared as described in Step 1, (1
equivalent) in dry THF (0.1 Min (b)) in a dry round bottom flask was added 1-
[3-(dimethylamino)-propyl]-3-ethylcarbodiimide hydrochloride (2 equivalents).
The reaction was fitted with a condenser and heated io 80°C for 1 hour. The
restiting solution was allowed to cool to room temperature for 20 minutes. A
solution of (S)-2-methyipiperazine (2 equivalents; 0.5 M in CH2Clz) was then
added to the reaction, and the resulting mixture was stirred at room
temperature for 10 minutes. The mixture was then diluted with ethyl acetate
and washed with water, After the organic layer was isolated, the aqueous
layer was extracted with two more portions of ethy! acetate. The organic
layers were then combined and concentrated in vacuo. The crude mixture
was dissolved in DMSO and purified via preparative HPLC using water (0.1%
TFA)acetonitrile (0.1% TFA). The pure fractions were combined and
concentrated in vacuo to remove the majority-of acetonitrile. Sodium
carbonate (15 equivalents) was then added to the resulting aqueous solution
-and the slurry was allowed to sit at room temperature for 1 hour with
occasional swirling. The basic aqueous solution was then extracted with 3
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carboximdamde 65 Hc o/ F NCH, Chiral (nethyloxy)ph nyl]fluoro 4, 605.8
~ 1~ ,, CH (ethyloxy)pheyl]ethyl}24- |IH di oxo-l, 2,3,4 o N N~. CH,

t et rahydroqui nazolin-7-yl)-3,5- H~NH dinmethyl-N -[ (1S, 2S,3S,5R)- cH, 2,6,6
trimethyl bi cycl O%ml 1 ] hept-3- yl]piperazine- I- carboxi m dam de 117 WO
2005/ 05139W0P@9F/0 boa/ 039020 66 9H, chiral (3S)-N - (£CF/USGH0E0 | of

di fl uorocycl ohexyl )-N-(3-{2-[2- | fluoro-4- N (nethyloxy)phenyl]ethyl}-2,4-
F O ~N-,,CH3 dioxo-1,2,3,4 FI Ilia LNH tetrahydroqui nazolin-7-yl)-3-

met hyl pi perazi ne- 1- carboxi mi dam de Table of Exanples 67-101 No. Structure
Name M+ 67 2 [2-f|.u ro-4- 701.9  H cH.

( met hyl oxy) phgneﬁa@haﬁ?né%ﬁﬁﬁ a%é%y p%PEQ'PﬂaVP@M%Pﬁmb]ne@ drigd A~

oxo- 3, 4- di hy dosgusatiaml sulfate, YltéredﬁhmlbigNaCéottoa rﬁugﬂld?ﬁt&bﬂcehirat[eﬂjﬁgg&ogsi 5R)

0266tr|rrethlb cIohBi E t- "_~N 3- erazine-1-
car boxi mi dam (c) ag afy %%S-ENW TPQU'F'QQ\SD was4hemdigsa@vedin HI V c~
(et hY(OXY)thHBth%bDé’ HC1%olutibn (F 1035 USRS ARPEH SRRt Vatisd - 37 et h

met hyl -

| L

The resulting mixture was dissolved in a 1:1 water/acetonitrile mixture and
lyophilized to yield the pure Bis-HCl salt product ((c): 7-{[1-((38)-3-
methy!piperazinyl)(1Z)—2—aza—2~(4,4-diﬂuorocyclohexyl)vinyl]amino}-3—[2~(2—
fluoro-4-methoxyphenyl)-ethyl]-3-hydroquinazolin-4-one).

3-hydroquinazolin-4-one

F
T8
0L
X SN NO
Nz

Method 1 Synthesis of 3-[2-(4-fluorophenyl)ethyl]-7-nitro-2- -{4-pyridyl)-

2

[0177] Pyridine 4-carboxylic acid was stirred in POCI; at room
temperature for about 5 minutes. To the stirred solution was then added 0.9
equivalents of (2-amino-4-nitrophenyl)-N-[2-(4-
fluorophenylethyllcarboxamide. The resulting mixture was thén stirred for
about 15 minutes at room temperature in a microwave tube, which was then
heated to 165°C in a microWave for 10 minutes. LC/MS indicated completion
of the reaction. The POCI; was evaporated, and the residue was dissolved in
CH:Cl; and washed with saturated sodium bicarbonate solution. The
combined organic layers were dried over MgSO, and concentrated in vacuo
and chromatographed on silica gel, eluting with a gradient of EtQAc in
Hexanes. The resulting product, 3-[2-(4-fluorophenyl)ethyl]-7-nitro-2-(4-
pyridyl)-3-hydroquinazolin-4-one, was then converted to Example 77 using the
procedures described in Scheme 1a.
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FNoN

™/ 1 g ihydro HN N -[ (1S, 2S, 5R) - 2, 6, o]
pi per azi ne- 1- car boxi m dam de a
o]

6
trimethylbicyclo[3.1.1]hept-3- HC HCHYy
69 H Chiral (3S)- N-{3-[2-(4- 657.9 CH, f rophenyl )ethyl]-2-[(4 N
n'ethy(plper zl n- 1 )rrethyl]-4- ~N N oxo- 3, 4-di hydr oqui nazol i n- 7- - NI /N
3- met hyl - %[2(’&%0 135,5R) r 2,6, 6-trimethyl bicycl of 3. 11"11]’!%%?4!03%?%0
3-yi] pi pera2| ne-1 CH carboximdam de 70 Chiral fiuorophenyl)ethyl] 625.8
\ CH i mdazol -1-yl neyl net hyl )yl )-4-ox a n-idazoo- 3, 4- ox ~N N
di hydr oqui nazol i n-7-yl | -3- rrethyl [(1 S, 2S,355R)-2,6,6 DIiN

yf | pi pter aZI n 0X P.118 WO 005/ 051391 PCTI1 US2004/ 039020
71 YH, " " éﬂ-(a?:é) 5%9 %PBEZL ogo-tbme koxyrhenyllethylbBeny| ] et hyl } - 2
H" [Im no(4 net hyI pi p Yl 'I"'t"°'1 ydroapinazolintd-gnexo- 3, 4 F HN\J. "

di hydroqui nazolin-7-yl}-3-nmethyly N N N -1S,2S, 3S,5R)-2, 6, 6-

trimet hyl bi cycl o[ 3. 1 1] hept - 3140”@ N yl ] pi perazi ne-1- C&I’bO&(I m dam de CH,
72 F H cChiral (39 N-{3 2- (4F|

h’ Phosphorous Oxychlorlde Jj@
Microwave {Neat, 165°C, 6003) ©/\/L
[0178] 3-(2-Fluoro-4-methoxy-phenyl)-N-methyl—pmpionamide was
synthesized using an EDCI mediated coupling of 3-(2-fluoro-4-methoxy-
phenyl)-N-methyl-propionic acid and methylamine (2M solution in THF). The
amide was then taken up in POCI; in a microwave vessel and the mixture was
stirred about 3 minutes. To the stirred solution was added about 1 equivalent
of 4-nitroanthranilic acid. The unsealed vial was stirred for 10 minutes until
there was a color change from red to yellow. The vial was then sealed and
reacted in a microwave unit at 165°C for 600 seconds. Reaction completion
was checked with LC/MS. 2-[2-(2-Fluoro-4-methoxyphenylethyl]-3-methyl-7-

nitro-3-hydroquinazolin-4-one was then purified by column chromatography,
eluting with EtOAc in hexanes. 2-[2-(2-Fluoro-4-methoxyphenyl)ethyl]-3-

']
| u
4-

MeQ

methyl-7-nitro-3-hydroquinazolin-4-one was then converted to Example 90
using the procedures described above through the corresponding thiourea
(Scheme 1a).
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C'. fluorophenyl)ethyl]-2-[(4 M | / 7 H hydroxypiperidin-1-yl)nmethyi]-4- "
AN oxo- 3, 4-dl hydroqui nazolin-7-yll- 3-nethyl-N -[ (IS, 2S, 3S,5R) N
2,6,6-trinethylb icyclo(3.1.1 Jhept- CH, 3-yl]piperazine-1 H carboxi m' dam de

73 H3CH_ CNral (3S)-N13-12-(4- 585.8 fluoro henY)l
rret hyl et heWQI20HSERb-3 4- H c | cH, di hydroqui nazol in- fwsjzéﬁ%gjoﬁoc

-[(1S,2S,35,5R)-2,6,6 CH, L" trinethylbicyclo[3.1.11hept-3-
yI]pi perazi ne-l-carboximdamide 74 F Hc " Chiral (3S)-N-{3-[2-(4- 658.9
CH, fluorophenyl)ethyi]-2-[(3 NYNNhydroxyplperldln 1-yl)nmethyl]-4- |
0x0- 3, 4-di hy% ui zoI i} IT_ R
nihggiclof 32-( ti]-- -
2,6,6-trinmet @' tl{1 ; ﬁt e (B) and
4

car boxi m dar pi de 75 H )
II'IPZO|N'I-4HOITB

L

f1 uor ophenyl ) et hyI] 4- 33l3-@ WLO thpx

di hydr oqui nazol i n- 7-yi ]ﬂghb‘lﬁlﬁ !'azﬂ‘lll'{“fg‘

trimethyl bicycl of 3. 1. 1¥&kpt-3 N CH, ylI]pi perazi ne- 1- car boxi m dami de o °

(3S)-N-(3 {2-[2-fluoro-4- 589.8 '76 He M"-'{f H (m;thyl oxy) phenyl Jethyl}-2- T
C

Lo 0 =N\ et hye 4~ BHO NI
di hydr oqui nazol i n- 7-yl methyllk N-[(1 S 2 5 N2JE:®
N
No S NO, (\NA\N NO,
_ /N\/I
VA B

()

[0179] The synthesis of nitrile A was first conducted as described in J.
Heterocyclic Chem., 35, 659 (1998)). Nitrile A was heated in an excess of N-
methylpiperazine to 110°C in a microwave for 600 seconds and analyzed by
LC/MS to provide B and C. Products B and C were separated by column
chromatography on silica ge! eluting with 10% MeOH in CHzCl,. Compound B
was the first to come off the column. Compounds B and C were then
respectively converted to Examples 99 and 71 using the procedures

- described herein.

Method 4  Synthesis of 3-[2- (2-ﬂuoro-4-methoxyphenyl)ethyl]-7-n|tro-2-
(1,2,3,4-tetraazol-5-yl)-3-hydroquinazolin-4-one

F. OCH F OCH
T e L O
N N
O5N N/)\CN DMF OzN N/J\fN‘
1

N
IN—‘N

H
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| :

trinmethyl bicyclo[3.1.1 ]hept-3- yl]piperazine-I|-carboximidamde 119 ..1 WO
2005/ 051391 PCTI US2004/ 039020 77 JH, Chiral (38)-N—{3-[2-(4- 622.8 F ,c

f1 uorophenyl)ethyl]-4-oxo-2- , pyridin-4-yl-3,4 ~ di hydroqu
inazolin-7-yl}l-3-pethyl- \" " "N CH N - [(1828385R)

trinmethyl bY QS@FB‘”!L 1] hept - 3 yl ] pi per azi ne- 1- car boxi m |‘§Z‘Fﬁg?oé@39?§) H H,
chiral (3S)-N[3-{2-[2-fluoro-4- 643.8 0 H C, CH,

(net hyl oxy) phenyl ] ethyl }-4-oxo- 1?, f 2- (2H—tetrazo| 5-yl1)-3,4- " | A fl
di hydr oqui nazolin-7-yl]-3-methyl- F " NqANT CH N-[(IS 2S, 38 5R)-2,6,6

He i ral | (RO 5 SN Barod Bbovk (0 bERHIRTRIRT e ey 1 P
ﬁ yl( ?gts hgls) 3?“@%) o5 %;Lg Scafi;tm agitd%%?gmcﬁ%?gmeswﬂ hd@edrahd e miktyria

yl ] %l per;3711zljI nevas-eated t 12 Hnfoad hase ﬂ@eaq:tuoamsaqoc@%)qu?;mmwew 625 8 |
'
d|yhydr OLJUI n:ig# )7%[‘(?/ Tﬂf&j&&h ltcwﬁltgd %Rﬁ%ﬂafﬁcﬁéssdévesdsin Eﬁi’/@t@ﬁé 34 1 A_N

E;LI malt hyl bi fCl)(% mlg Waéhe}dmph water @5 nylL)], phe dried ower MgS@mchtltratIQmamdie 81 F HC
fral et Tl ore S dvat afBiued 880 Mot a b sbid: P8 1A NI (DMsO-Ds,

300 MHz) was consistent with desired product formation. The product was
converted to Example 78 using the procedures described herein.

Method 5  Synthesis of 3-[2-(4-fluorophenyl)ethyl]-2-[(4-
methylpiperazinyl)-methyl]-7-nitro-3-hydroquinazolin-4-one

(3)
Step 1 Synthesis of 2-chloro-N-[2-(4-fluoro-phenyl)-ethyl]-
acetamide (1)
F
+ 0 F@\/\ o
TR N HJJ\/CI

\ 1

[0181] To a solution of 4-flucrophenylethylamine (1.0 equivalent) in

dried THF was added Hunig's base (DIEA)(1 equivalent). The mixture was
then stirred for 3 minutes at 0°C. Thereafter, a solution of
chloroacetylchloride (1.0 equivalent) in THF was added via a syringe over a
period of 7 minutes. The reaction mixture was then stirred ai room
temperature for 1 hour after which time the reac%ion mixture was condensed in
vacuo, quenched with water, extracted with ethyl acetate (3X) and dried over
Na,SO,4. After concentration in vacuo, compound 1 shown above was
obtained, which was carried on further without further purification. LC/MS=
M+H 216.1 at 2.18 minutes.
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tetrazol -1-ylmethyl)-3,4 N, N di hydroqui nazolin 7-yl]-3-nmethyl | YN

1S, 2S,3S,5R)-2,6,6- Nr(r trinmethylbicyclo[3.1.1]hept-3 C',

per azi ne- 1- car boxi m dam de 82 (3S)-N-{3-[2-(4- 621.8 F H3C C',

ophenyl ) et hy I’&]f 4-0x0-2 | ~ phenyl -3, 4-di hydroqw nazolin-7- N

3- net hVPZRﬁSIOF{ 15 2S,35,5R)- ON1 i N-N¢" PCT/US 0047039020
,6-trinmethyl bicyclo[3.1.1] hept- HN 3-yl]pi perazi ne-1 carboxi m dam de 83
38) N-[3-[2-(4- 601.8 CH3 fluorophenyl)ethyl]-2-(2

hyl propyl ) - 4- oxo- 3, 4 1\ CH di hydroqui nazolin-7-yl]-3-nmethyl- Jr. " [N

[

p

N -[(IS, 2S,3S,5R)- tri
i per azi néStepdar boxﬁwtﬁ%ﬁfﬁd’éz ‘i"ﬂ@r‘?_m%) 0@5@3@1@1 M‘B&%&?%QOZO 84
cmul  (3S) - N-( 3- [ 2- ( #itreg84-quinazolind=-PN¢ {2)or ophenyl ) et hyl | - 2- ( 2- [ 4-

met hyl oxy) phenyl ] et hyl } -4-oxo \ 3, 4-di hydroqui nagol in-7-yl)-3- Hcl IN

met hyl - N - ((1S; 3S,5R) 52, 6, 6- tHoD | bi cycl of 3. ] hepty- 3-

yl ] pi per azi ne- m datgpde+85 F CH—(ﬁS»)"‘:@\MB 1.9 T CH,

f 1 uor ophenyl ) eth JJ ettt cyclMhexyl) - 4- oxo 3, l

di hydr equi nazol i n-7-yl]-3-nethyl - ~~( JJ7 " "H ~I -[(1 2§ 38 5%’ 2,6,6

H, C trl met hyl bi cycl o[ 3. 1. 1] hept - 3- ylI | pi per azi ne- l-car boX! mydam de 86 TH. H
Chlinl (3S)-N(2,3-bis{2-[2-fluoro 4- 727.9

[0182] Compound 1 (1.2 equivalents) was dissolved in neat POCI; and
allowed to stir under N, for 5 minutes. Solid 4-nitroanthranilic acid (1.0
equivalent) was then added, and the mixture was allowed to stir at room

(
|
]

temperature for 10 minutes until the color-changed to yeliow from red.
Thereafter, the reaction mixture was refluxed at 100°C for 2 hours, followed
by removal of POCI; in vacuo (addition of triethylamine to the rotovap
condenser). The crude product so obtained was neutralized with a saturated
solution of NaHCO3, extracted with ethy! acetate (3 times), dried over Na;S0s4,
and condensed in vacuo. Purification of the crude product was carried out
with column chromatography in several batches using a gradient of EtOAc in
hexanes. LC/MS = M+H 3.62 at 3.5 minutes.

Step 3 Synthesis of 3-[2- -(4-fluorophenyljethyl]-2-{(4-
methylplpera2|nyl)-methyl]—?-nitro-S-hydroqumazolm-4 one

3)
: F.
Fm\ 1 \©\/\ i ;
JD\ N '
(j*‘N NO, _ f N NO,
¢ 2 3
N
i
[0183] A solution of 2 (1 equivalent) and 4-methylpiperazine (3

equivalents) in 2 mL NMP were heated at 80°C. After stirring for 18 hours,
the dark brown solution was diluted with ethyl acetate and washed twice with
water. The organic phase was then dried with sodium sulfate, filtered and
concentrated in vacuo, and taken on to the next step without further
purification. Compound 3 was then converted to Example 69 using the
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H ¢ (nethyl oxy)phenyl]ethyl)-4-oxo- \ | N' H

di hydroqui nazolin-7-yl)-3- ~ \" an A" cH, methyl-N -[ (I S, 2S5, 5R)-2,6,6
~\Y gt N tdnethylbicyclo[3.1.1] hept - 3- [CO[ : 640,

| ] pi perazi ne-1-carboximdanmide 87 c (3S)-N[3-[2-(4- 64

?‘/I LorgphenW%@?WFﬂs‘M 0X0-2-(2- ' JY~\ flryryyl |hydroq'tﬁ'%miﬁ°?i‘é"i%9lz?
olin-7-yl]-3-nmethyl- NN dihydr CH, N-[(IS,2S, 3S, 5R)-2, 6, 6-

t dmet hyl bi cycl o[ 3. 1. 1] hept - 3-¢ yl ] pi per azi ne-| - car boxi m dami de 88 H ¢ cN
(3S)-N-(2-([(2,4- 580.7 <cH, difluorophenyl)oxy]mnmethyl)- 3 H, C¥%N N

V- [ {15 28, srpreebues a6 B Rty RERoduls YieldelfBad ol ahd'sran” T

yI ] pi per azi negh;:c:;uatéouﬁNMPdaaydanalﬁ]ﬁltﬁelpr&ﬁullﬁC Forﬁ’ﬁ:YBhlof som}g antalo ous
3S)-N-[ 2- 0 enyl ] oxy} me
AN O 3(%999193%@%@%65 tha o RS AP O g pop atbrihy | -

yl ]Cp?f)ler azi L(e%?"gfr §@ilﬁ'§]bpggﬁ]et%vgéélg§lﬁa&%%%€é5r%%@é@ é((ﬁ 1 t@%Zﬁ 053020 90

C'' H M [@8nd8{ asa@ar[tmeduwmeofouo\megtahlem (et hyl oxy)phenyl]et hyl }-3
C, N NI net hyI 4-0x0-3,4 ~N N, -y~cH, di hydroqui nazolin-7-yl)-3-nethyl -

o1 N N ) 8475 SR R bl ERA 11 o
7

nitro-3-hydroquinazolin-4-one

F 0
Q @OH -
-~ N
NJD : - A
0 - F N NO

H%N NO, Acetone, 80°C, 8h 5 2
Ci

2a 3a
F

[0184] 2,4-Difluorophenol (2.5 equivalents) was added to 2-
(chloromethyl)-3-methyl-7-nitro-3-hydroquinazolin-4-one (2a) in acetone and
refluxed for 8 hours. The solution was then cooled to room temperature,

o F
3, 4-
n r

(
H
H
H,
H, c
yl ]
520.

washed with saturated sodium bicarbonate, dried and filtered over sodium
sulfate and concentrated in vacuo to afford 2-{(2,4-difluorophenoxy)methyl}-3-
methyl-7-nitro-3-hydroquinazolin-4-one in quantitative yields. Compound 3a
was then converted to Example 88 using the procedures described herein.
Similar chemistry was used to prepare Examples 68, 89, 92, 93, 94, 95, 96,
97, 98, and 100 as identified in the following tables.

METHOD 6 Synthesis of 3-[2-(2-fluoro-4-methoxyphenyl)ethyl]-7-
nitrobenzo[d]1,2,3-triazin-4-one

MeO o
\Q\/\ NaN02 \Q\/\
.
N NO

F
HzN \

1
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CH, oxo-2-(1Htetrazol-1-ylneth
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I NI [(13,2S,5R)-2,6,6 ~ ", CH tri rrethylblcyclo[3 1. 1] hept-3 NH
yl ] pi pera2|ne 1- carboxi i danide N-N 92 ¢ (3S)-N-(2-{[(4- 562.7 _CH,
Nrrethyl 0x0-3,4 j

fl uor ophe )oxy] nmet hyl }-3 H, C~N
di hydroqm‘ﬁaiﬁqs?‘,’ 3?1y|) 3-methyl- NN . CH, N - ((18S, 25 FERUSINA00Y |
trinmethyl bicycl o[ 3.1.1] hept-3- yl]piperazi ne-1-carboxi mdamde 93 ", -
579.2 H,c CH chloro , chlorophenyl) henyl )oxy] nmet hyl } - 3- net hyl - 4- oxo- 3, 4-
H, c%\ di hydroqui nazolin-7-yl)-3-nethyl -[ (1S, 28, 3S,5R)-2,6,6- N aNN N

" trimethyl bi [3. 1 zine-1-c¢ xiym.dam de
94 Hc H, (3R i%%ﬁr\p(z f‘%%ﬁﬂé?gb?“%dgfd @rop ‘ih)"‘&l?rﬁa@@?ﬂ'g)l ?P‘I‘g 1
gi gygr oqui naﬁ@bncerﬁratéd gml $12 f#U)Im?é{ég:ooleili imeaintige bhtt, bﬁﬂ% sohutdn, fmamgN .

, 6, 6-trimet ept - erazme "' car m dam de
122 WD 2005/ o%éig Hﬁ[' M@%@d&/’b@gﬂ%ag@@a IQB‘M'S@ rﬂwf\‘szs rl_’etdz fof 594. 7
~CH, difl uoroghgsyl t
di hydr oqui nazol I n- 73@?&)3’@_5%'@}!‘13‘0%#\5 d"yfhélsﬁﬁﬂg%zaé %Dls\)tmgé_& fcg 0
tri met hyl bi cy@hoft@r hotf, leepltthe reaction was neutrallzed with AcOH, extracted with

methylene chloride, and dried over MgSO4. The crude product was
chromatographed on silica (30%) EtOAc/hexanes) yielding the desired
product as a yellow solid. The purified compound was then converted to

Example 102 using the procedures described herein.

Method 7 Synthesis of 6-amino-2-[2-(2-fluoro-4-methoxyphenyljethyl]-
2-hydroisoquinolin-1-one

Step 1
Q MeO F
F OMe Q
A, - e O
HooC NO; HaN Reflux
o NO,
A B C

[0186] The diacid A (1 equivalent) was added to a flask equipped with a

reflux condenser and dean stark trap and charged with dry toluene. The
mixture was heated to reflux and then 2-(2-fluoro-4-methoxy-phenyl)-
ethylamine B {1 equivalent) was added. The reaction was kept at reflux
overnight, and then the toluene was removed by rotary evaporation.
Purification by flash chromatography using ethyl acetate/hexanes provided
the product C in 30% yield.
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di hydroqui nazolin-7-yl)-3-nmethyl N -[(] S, 2S,3S 5R-2,6,6 G1 "

trimethyl bi cycl o[ 3. 1. 1] hept - 3- yl ] pi perazi ne-1-carboximidamide 98 H,

(3R, 5S) - N_(ZSSLéZ 4- 627.6 H,C CH, dichlorophenyl)oxy]nethyl}-3- H, C

nmet hyl - 4- oxo di hydroqui nazolin-7-yl)-3,5- NNNOH Hdinethyl-N-[ (I

S, 2S,5R)-2,6,6- ~N tdnethyl bicyclo[3.1.1] hept-3- | cH

yi ] pi perazine-1-carboximdamide ci 99 OH Hc ﬁH (3S)-N-[3-{2-[2-fl uoro-4-
673.9 "~ o Kk (neth;@oxy)phenyl]ethyl} 2- (45~ NN

nmet hyl pi per azi yI) -3,4- F | gghydroqui na n-7-ylg-3-methyl- N NN
b NH N -[(1S, 2585, HC J Q:ﬂgCltrT'ethWbl s t-3 H CH,
yI]p| per azl ne-| -gar ba ﬁHloo [2-({[2-fluono- 67.8 YE Hc

(et hyl oxy) phenyl ] 0; y} rret hyI tH, 4--®%o- 3 (phenyl ' net hyl )

C : D

[0187] The imide (C) was dissolved in CHzClz and cooled to -78°C. 3
equivalents of DIBAL (1M in CHCl,) were added, and the reaction was stirred
at -78°C for 1 hour when LC/MS indicated completion of the reaction. The
solution was then diluted with ether and 10 equivalents of NaF and 4
equivalents water were added. The reaction was then stirred for an hour.
The reaction was then filtered through Celite® to yield the crude pyridone
amine (D). Compound D was then converted to Example 103 using the
procedures described herein. Similar chemistry was used to prepare
Example 104 as identified in the final table.
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\ NI il N CH di hydroqui nazolin-7-yl]-3-methyl- ~' N-[(IS,2S,3S,5R)-2,6,6
H C, NH trinmethyl bicyclo[3.1. 1] hept-3- yl]piperazine-1-carboximidamde 123
WD 2005/ 051391 PCTI US2004/ 039020 101 H,oH, cnti (3S)-3-nmethyl-N{2-[(4-
575.8 0 H_CH _nethyl pi perazin-1-ypnethyl]-4 HCN | N

0X0- 3- prop“@@l’ﬁ?sn\?u \" di hydr oqui nazol i n-7-yl }- N - ONECNU3RR4/039020

[ (1S, 2S, 3S,5R)-2,6,6 ~C trinethyl bicyclo[3.1.1]hept-3- N H CH,

yl ] pi perazi ne- 1-car boxi mi dam de CH, Table of Exanples 102-112 No. Structure
Name Mt 102 (3R, 5S5)-N-(3-{2-[2-fluoro-4- 590.8 (nethyloxy)phenyl]ethyl}-4

G et hyl N °?@§@@£é&§mﬁ€°€? Plﬁeﬁaﬂ@%@%rﬁé%ﬁy' e MRy
trimet hyl b| cycl o[ 3. ﬁlmi | ne Eggp @ﬁh!@g@'ﬁ(’j&'}%oi} HlM
e 8t i,

S, 2S,3S,5R)-2,6,6 4 h'clf ?rt" Hhepgmlmqﬁm- { DeT)

car boxi ni dani de 104’%‘9%“‘]‘!‘5?2“ 2( xzamp )7 H, C
df f | uor ophenyl ) et hylj‘%ol oxo F | 0 H3C CH, 1 2-di hydr oi soqui nol i n-6-yl)-3-

o]

methyl-N -[(1 S, 2S

MeO

[0188] A solution of thiourea (1) (1.796 g, 3.07 mmol) and 6-
methylpiperazin-2-one (0.525 g, 4.60 mmol) in THF (50 mL) was treated with
PS-CDI (6.5 mmol, 5.0 g of 1.3 mmol/g resin) and heated at 80°C for 13
hours. The reaction was filtered, and the resin was washed with THF. The
crude product was then concentrated in vacuo and purified by column
chromatography (0 — 5 % 2.0 N NHz in MeOH/CH;Cly) to provide 1.55 g of the
title compound (Example 216) as a tan solid.

[0189] As noted below, the compounds in the following tables were
prepared using the methodology described herein from commercially
available starting materials which are readily recognizable by those skilled in
the art or by using known synthetic methods. For example, Example 11 was
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(3S)-N-{3-[ 2- émirﬁﬂﬂdﬁncbll LE)«aummyﬁ pad Hﬁlv}hle’n metude-hyldrégeneth d-substitGRid al
Pyridin-B-yI Cdlhd azolln (ISZS 5R) -2, 6, 6-

10 N oo 11 Ablalk GrodRs weis 4S5 Pramareciieing fhie ganaralhaihoselogy of

i : - 1]-4- 2 F
oy ﬁgi&rﬁgaa(\ﬁﬁiﬂi& dpirbiidid amhiZaonbi N ephiRyUlistRiby |- 4- 0x0-2 F |

piperazine compound Example 36 was prepared by: first, mono-Boc
profecting 2,6-frans dimethylpiperazine; second, treating the mono-Boc
protected compound with cyanogen bromide (2.5 equivalents) and Hunig’s
base (1.1 equivalent), third, purifying the resulting nitrile piperazine compound
on silica gel; fourth, deprotecting the purified compound; and fifth, reacting the
resulting purified nitrile frans dimethyl piperazine compound using the
methods described herein to produce Example 36. Compounds such as
Examples 73 and 76 were prepared using the procedure of Method 2 with the
appropriated amides of methacrylic acid and acetic acid.

[0190] The compounds in the following tables were prepared using the
methodology described in the above procedures, methods, and examples.
The starting materiais used in the syntheses are recognizable to one of skill in
the art and are commercially available or may be prepared using known
methods. The synthesis of various guanidine compounds is known in the art.
Such synthesis information may be found in the following references each of
which is hereby incorporated by reference in its entirety as if fully set forth
herein: PCT publication WO 02/18327; PCT publication WO 03/099818;
United States Patent Application Serial No. 08/945,384; United States Patent
Application Serial No. 10/444,495; United States Provisional Patent
Application Serial No. 60/230,565; United States Provisional Patent
Application Serial No. 60/245,579; United States Provisional Application Serial
No. 60/282.847; United States Provisional Application Serial No. 60/353,183;
United States Provisional Application Serial No. 60/353,188; United States
Provisional Application Serial No. 60/382,762; United States Provisional -
Application Serial No. 60/441,019; United States Provisional Application Serial
No. 60/473,317; United States Provisional Application Serial No. 60/523,336;
and United States Provisional Application Serial No. 60/524,491.
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carboximidamide
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(3R,58)-N-{3-{2-]2-fiuoro-4-
(methyloxy)phenyllethy!}-2-[(4-
methylpiperazin-1-ylimethyll-4-
oxo-3,4-dihydroquinazolin-7-yl}-
3,5-dimethyl-N'-[(18,28,38,5R)-
2 6,6-trimethylbicycla{3.1.11hept-
3-yllpiperazine-1-
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{(3S)-N-{3-[2-{4-
fluorophenyl)ethyl]-2-[(4-
hydroxypiperidin-1-ylymethyl}-4-
ox0-3,4-dihydroquinazolin-7-yl}-
3-methyl-N'-[(18,28,38,5R)~

2,6 6-trimethylbicycio[3.1.1]hept-
3-yllpiperazine-1-
carboximidamide

658.9
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{38)-N-[3-[2-(4-
fluorophenyl)ethyl}-2-(1-
methylethenyl)-4-oxo-3,4-
dihydroquinazolin-7-yl]-3-methyl-
N'-[{18,25,35,5R)-2,6,6-
trimethylbicyclo[3. 1.1]hept-3-
ylipiperazine-1-carboximidamide

585.8

74

CH,

E HE 5 Chiral

Tl P
H* N n)\N’w

N

CH,

{38)-N-{3-[2~(4-
fluorophenyl)ethyi}-2-{(3-
hydroxypiperidin-1-ylymethyl]-4-
oxo-3,4-dihydroquinazolin-7-yi}-
3-methyl-N*-{(18,28,35,5R)-
2,6,6-trimethylbicycto]3.1.1]hept-
3-ylpiperazine-1-
carboximidamide
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(3S)-N-[3-[2-(4-
flucrophenyl)ethyl}-4-ox0-2-(2H-
tetrazol-2-ylmethyl)-3,4-
dihydroquinazolin~7—yl]-3-methyl-
N'-[{(18,25,38,5R)-2,6,6-
{rimethylbicyclof3.1.11hept-3-
yllpiperazine-1-carboximidamide
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F H,CAN N O.-‘CH:

N

(35)-N-(3-{2-[2-fluoro-4-
(methyloxy)phenyllethyl}-2-
methyl-4-0x0-3,4-
dihydroguinazolin-7-yl)-3-methyl-
N'-[(18,28,38,5R)-2,6,6-
trimethyibicyclo[3.1.11hept-3-
yijpiperazine-1-carboximidamide

589.8
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) HC @ CHy {methyloxy)phenyl]ethyl}-4-oxo-
\Q\/\ 2-(2H-tetrazok-5-yl)-3,4-

Jt@ JNL dihydroquinazolin-7-yi]-3-methyl-

LT AN | (15,258,385 5R)-2,66-
(U trimethylbicyclo[3.1.1]hept-3- :
yllplperazine-1-carboximidamide
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N N "/ﬁ dihydroquinazolin-7-yl}-3-methyl-
! N'-[(18,28,3S,5R)-2,8,6-
[ j trimethylbicycio[3.1.1]hept-3-
ylpiperazine-1-carboximidamide
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N N H
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%, y ”/ﬁ dihydroquinazolin-7-yl}-3-methyl-
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ﬁ ,!(” trimethylbicyclo[3.1.1]hept-3-
°”= yl]piperazine-1-carboximidamide

82 (38)-N-{3-[2-(4- 621.8
C“a fluorophenyljethyl]-4-oxo-2-

phenyl-3,4-dihydroquinazolin-7-
yl}-3-methyl-N'-[(15,28,35,5R)-
)\ <O | 2,6,6-trimethylbicycio[3.1.1]hept-
3-yl]piperazine-1-
carboximidamide
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flucrophenyl)ethyl]-2-(2-
f\ “ methylpropyl}-4-oxo-3,4-

dihydroquinazolin-7-yl]-3-methyl-
N'-[(18,28,38,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide

120



| ]

tr
N-
F

yl -bicyclo[3.1.1] hept-3- y9-1 0 pi perazi necarboxi m dam de 176 H
[2-fluoro-4- 637.6 (nethy henyllethyl}-4 \ | oxo-3,4-dihy dihydro-7
zolinyl)-4-(2-pyridinyi)- "~" " HW][(1R 2S,3S,55)-2,6,6- H~ NN
trimethyl-bic Io{3 1.1l hept-3 yl]-1- piperazinecarboxi_mida mide 177

N (3-{ 2- [ 2¥PIAGOS18 607.7 (m ethyl oxy) phenyl ] et hyl JRA/UBIYOLR i hydr o- 7
\ quinazolinyl)-N- HJ[(IR 2S,3555)-2,6,6 FL I ~

trimethyl -bicyclo[3.1.1] hept-3- " " yl]- 3 4- di hydr o- 2(1h)

I soqui nol i necarbOX| m dam de 178 N-(3 {2- [2 fl uoro 4 664. 8

|
(

met
3-{
quin
t

{

h
2-
a
h

V|

(et hyl oxy) p ] CL‘rlyl F=4=—tHoxo= J, q—ﬁn SRTay al_\.u Hy——4 41
phenyl et hyl ) K?ID’ F [ 2S, 58) i ?usc Mylrf)-{z‘iyd o[ ’1\6.:?9'3] hept - 3-
yl]-1- piperqzinegcarb ' 1,? (3-{ %‘n ,d,)ﬁ I] y|} 4801 o i/

(et hyl oxy) phenyl|] eth y

. ~N7k 8, 4+ dj4hlinydr@quinazolin- 7o L3332C| ' nyI )-N -1
L I [(1R 2S, BS, 5$he2 H N "L tLi et hyl thWJ[(m$Ssmsl5Rjnzae-
yl]1-1, 4" - bi pi peri{di fe-1' - carboxi mi dani de” ]8ettybRydda.1.ZhéptBor o-{4- 577.6
yllpiperazine-1-carboximidamide

85 | ¢ o HC I E = 1 (38)-N-[3-[2-(4- 641.9
\Q\/\ e CH, flucrophenyl)ethyl]-2-(4-
N ,1 methylcyclohexyl)-4-oxo0-3,4-
N ) )\N wcH, | dihydroquinazolin-7-yl]-3-methyl-
: g N'-[(1S,28,38,5R)-2,6,6-
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yl]piperazine-1-carboximidamide
F

B9 HG “ oneat | (38)-N-[2-{{[2-fluoro-4- 592.7
He CH, (methyloxy)phenylloxy}lmethyi)-
N Ij 3-methyl-4-0x0-3,4-
N/\[ wCH, dikydroquinazolin-7-yl]-3-methyl-
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yl]-1-
(meth
N g~J

pi
F ylo
q~JIN (
86 H

NN, i

peri di necar boxi m dam
xy)p N " quinazoliny
(1R 2S,5S) 2h6, 16

~0 i F fluoro- 4- B(HRYPEQ320

N-(3{2-[ 2-f | poggo74=—562-3
qui nazolinyl }-N 4[ (1R,:2S, 'l"
yl]-4 norpholine¢ar boxmm, dagi-£
et hyl oxy) phenyl ] ¢t hyl } -4-] o
hydr oxyet hyl

N [ (1FR 78
NN N- Y11- /@»

n IICLII IU
\ V,c ‘

|

F

7 drhjﬂ:lrtﬁquHaivuh-M@E-@'& nyl)
D ieBylN-H(18265RE3.6,60] 3.

é‘*‘m?af« gt *ﬁ%&@@

trimethylbicycio[3.1.1]hept-3-
yllpiperazine-1-carboximidamide

5%&

m
- 4- (2
1.1]

-3-

? JOQ~
hept - 3-

N L

96

(3R,58)-N-[2-({[2-fluoro-4-
{methyloxy)phenylloxy}methyl)-
3-methyl-4-ox0-3,4-
dihydroquinazolin-7-yl]-3,5-
dimethyl-N'-[{18,25,3S 5R)-
2,6,6-trimethylbicyclo[3.1.1]hept-
3-yllpiperazine-1-
carboximidamide

606.8

a7

(35)-N-(2{I(2,4-
dichlorophenyl)oxylmethyl}-3-
methyl-4-oxo0-3,4-
dihydroquinazolin-7-yl)-3-methyl-
N'-[(15,28,38,5R)-2,56,6-
trimethylbicyclof3.1.1]hept-3-
yllpiperazine-1-carboximidamide

613.6

98

(3R,558)-N-(2-{[(2,4-
dichlorophenyl)oxylmethyl}-3-
methyl-4-oxo-3,4-
dihydroguinazolin-7-yl)-3,5-
dimethyl-N"-[(15,28,5R)-2,6,6-
trimethyibicyclo[3.1.1]hept-3-
yi]piperazine-1-carboximidamide

627.6

99

(38)-N-[3-{2-[2-fluoro-4-
(methyloxy)phenyllethyl}-2-{4-
methylpiperazin-1-yl)-4-oxc-3,4-
dihydroquinazolin-7-yl]-3-methyl-
N'-[(1S,25,3S8,5R)-2,6,6-
trimethylbicyclo[3.1.1}jhept-3-
yllpiperazine-1-carboximidamide

673.9

100

{35)-N-[2-({12-fluoro-4-
(methyloxy}phenylloxyimethyl)-
4-ox0-3-(phenylmethyl)-3 4-
dihydroquinazolin-7-yl}-3-methy!-
N'-[(15,28,35,5R)-2,6,6-
trimethylblcyclo[3.1.1]hept-3-
yl]piperazine-1-carboximidamide

667.8
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{ L

r ~N ~CH pi perazi necar boxi m dam de 189 (2R, 6S)-N-(3-{2-[2-fluoro-4- 590.3
,4-di h-7-]ethyl}-4- 110 \ F oxo-3 y 0ox034-dih droro N H

qgui nazolinyl)-2,6-dimethyl-N- ((1 R 2S,55)-2,6,6 LN\rN N") .. trimethyl
bi cycl of 3. hept - 3- yl]-4- norpholinecar bOXI m i dam de 190

et hyl 1- ((ZWO[Z%@"“P@%Z fluoro-4- 632.3 H (nethyl oxy)phé’ﬁ?ﬁ%&’%@f’"}“z‘h

0Xx0- 3, 4-di hydro-7 quinazolinyl)amno]{[(1 R 255 H5)-2,6,6 NHN
trimethyl bicyclo[3.1. 1] hept-3- yl]im no}nethyl)-4- 0 pi peri di necar boxyl ate
191 4-(di rrethyl am no) - N-(3 {2 [2 603.3 H fluoro-4 70 F (et hyl oxy) ph
enyl ] et hy'} '-hr01/ of-oXxX0=374- q_|¢|yu H) da ¥ I.I(jS)_S%EWI_N

qui nazol i nyl) -W( (1R, 2 58) .1'.r| met hymemyipypet ae.hjzyi;mgmppt - BSTRI'8 Y11-1
pi peri d ingcar bokF+ A deN N- 3-{2- [02031ptdp¥2(-)an§l-3«588 b F
(et hyl oxy) phenyll ] et h @ , 4- d| hy dr|afitigdiduthazolin-7-yl}-N'-
qui nazol i nyl|) - 3,)5- di t yl - 2S, 58) -|2(16,283S1ARM2 R16- Y
trimethyl bigycl of 3. 1. i/‘ﬂ hept - 3 \%‘éﬂ,l 1 pi pqrti'W‘hW'%ﬂﬁﬁﬂdme%%am de [139 1.
N ylipiperazine-1-carboximidamide
CH,

Table of Examples 102-112

No. Structure : Name MH+

102 (3R,58)-N-(3-{2-[2-fluoro-4- 590.8
.| (methyloxy)phenyljethyl}-4-
g oxo-3.4-dlhydro-1 2,3-

H" CH, benzotriazin-7-yl)-3,5-
Q/\ dimethyl-N'-[(1S,28,3S 5R)-

ACH, 2,6,6-
trimethylbicyclof3.1.1]hept-3-

K’NH yllpiperazine-1-

cH, carboximidamide

03 [ o, | (3R.58)N-2{2-[2-fluoro-4- | 586.8

I HG CH, (methyloxy)phenyl]etr_iyl}ﬁ—
0 * j:j‘*CHa oxo-1,2-dihydroisoquinolin-6-

Q\"N v yi)-3,5-dimethyl-N'-

! S 1N,\r‘\cu, [(18.25,35,5R)-2,6,6-

N L trimethylbicyclo[3.1.1]hept-3-

‘ I yllpiperazine-1-

CHy carboximidamide
104 (38)-N-{2-[2-(2,4- 562.7
H,G difluorophenyl) ethyi}-1-oxo-
1,2-dihydroisoquinolin-6-y[}-3-
F
0 H’CCH’ methyl-N-[(1S,25,35,5R)-
N N 2,6,6-
F N )I\N/\‘,\CH, trimethylbicyclo[3.1.1}hept-3-
N A yllpiperazine-1- .
carboximidamide
105 (38)-N-{3-{2-[2-fluoro-4- 658.9

(methyloxy)phenyllethyl}-4-
oxo0-2-(1,3-thiazol-2-yl)-3,4-
dihydroguinazolin-7-yl}-3-

H
.0 He 2 N -
HC 0 d methyl-N'-[(15,28,35,5R)
\@kﬁu °“= 2,6,6-

s i GH, trimethyiblcyclo[3.1.1jhept-3-
] {T/l\“ M '{/\f yllpiperazine-1-
N carboximidamide
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WD 2005/ 051391 PCT/ U52004/ 039020 193 N-(3-{2-[2-fluoro-4- 637.3 oxo- ,0 F 3
y --]ethyl}-4 oxo03,4-dl hdih dr o-7 N N H qui nazolinyl)-4-phenyl-N - L
[(1R 2S,55)-2,6,6- " H"~N trinmethylbicyclo[3.1.1] hept-3 Y11-1-
pi pera2|necarbOX|mdam de 194 N-(3-{2-[2-fluoro-4- 560.3 H

(et hyl oxyWBRMIPF&t hyl }-4- 0 F oxo- 3, 4- di hydro- 7- 266-PCT/US2004/039020
linyl)-N-[(1R 25,55 N~ H 26,6 trimethyl bicyclo[3.1.1]hept-3- NH"O

pi peri di necar boxi mi damide 195 H N (3-{2- [2-fluoro-4- 636.7. ,0 F

0x0- 3, 4-di hy dro-7-7- ]ethyl} 4- xodi h " qui nazollnyl) 4- (4- pyr|d| nyl)- i
W[(lR 2S5, 5S ,G- O+ IICt_thI b C‘yCI of NS _“_“ep; 3 “'I 1

pi per azi necat 6(6)?(? dam de 196 N (3-{2- [Z_E]S’NE (' 2 6123
(et hyl oxy)p"lenyl]ethyl} 4- oxo- 3, 4- di hydrgs.12 .49 g|__ Eg nyl)t4-12|, 0

(et hyl oxy) et hyl |- o [ (1R, 2S, 58)¢2,.846- |tdinydro Ewnmyq;ac o[ B. 1. 1] hept - 3- "
ylllz- (130{2pi[ 23][ ?ZI n dani ;ﬂe o 4ne[tl@l~ i1sesfeglsRM noj et hy] ] - N 632. 4
0 -{2- ugr o- &< yfe
RLH%N Y)§ J\N/\ oCH; tnmethylblcyclo[s.‘l 1]hept-3-
(\N x (A yllpiperazine-1-

carboximidamide
1o (3S)-N-{3-{2-(4- - 622.8
fluorophenylethyl]-4-oxo0-2-
CH, Chial pyridin-3-yl-3,4-

\Q\,\ H’ccH dihydroquinazolin-7-yl}-3-
EID\ methyl-N-{(18,28,5R)-2,6,6-
*a

G-

, lN trimethylbicyclo[3.1. 1jhept-3-
1 yllpiperazine-1-
N K’NH carboximidamide

108 (35)-N-{3-[2-(4- 622.8
fluqmphenyl)ethyl]%xo—Z—

H.C K, i { PYFidin-2-yl-3,4-
©\/\ ’ CH, dihydroquinazolin-7-yl}-3-
h methyl-N'-[(18,2S,5R)-2,6,6-
C(L J\N wn | timetnylbicyclof3. 1. ]hept-3-

yllpiperazine-1-
carboximidamide

109 (3S)-N-{3-[2-(4- 623.8
fluorophenyl)ethyl]-4-oxo-2-
pyrazin-2-yl-3,4-

HC H:. Chiral dihydroquinazolin-7-yl}-3-

? e ch, | methyl-N'{(18,2S,38,5R)-
A o, | trimethylbicyclo[3.1.1]hept-3-
"i’}/j\ y N NH yllpiperazine-1-
carboximidamide

110 (3S)-N-[3-12-(4- 637.8
. fluorophenylethyl}-2-(5- '
methylpyrazin-2-yl)-4-oxo0-3,4-

Ha Chiral | dihydroquinazolin-7-yl]-3-
Q/\ R a methy-N'-[(15,2S,38,5R)-
2,6,6-
N

,ﬁ/L HjLN wCH; trimethylbicyclof3.1.1}hept-3-
| N L_NH yl]piperazine-1-
H,C carboximidamide
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phenyl ] et hyl }-4-0x0-3,4 N i H dihydro-7-quinazolinyl)-N -

R 2S,55)-2,6,6-trinethyl- " HNm((1 ON,,. , bicyclo[3.1.1]hept-3-yl]-1- N

piperazinecarboxinidanide 198 4- 13- (di et hyl am no) propyl | - 646. 4

N-(3-{2-[2-fl uoro-4- (m ethyloxy)-phenyl]ethyl}-4 ,0 , | F

ox0- 3, 4- d.‘ﬁ%‘i’“éfﬂfrl”lqm nazolinyl)-N -[ (1 R 2S,5S)- H 2, §8AWEMA N N

bi cycl o[ 3. 1. 1] hept-3-yl]-1- piperazinecarboxi m dam de 140 a WO

2005/ 051391 PCT/ US2004/ 039020 199 1-((Z)-[(3-{2-[2-fluoro-4- 603.3 110 F

(nethyloxy)phenyl]ethyl} 4 i 7 "\ quinaz uInazoI|nyl)an1n1no]{[(1R 25,5 'N
i 1 h

)2 66 1r] ot |(yé}3éﬂu R sﬂ‘é‘pl peri d
(0]

1 | T b CI U O L 1
I necar boxam 3% 200 4-acetyl-N-(3

(et hyl oxy) ppenyl ]oe,t hyl}-4- ihydro- ~ "“‘ﬂllll(nﬂé}hwﬁx Ryl ) - N - [ (11 R 2S,59) -
NI\ r~I H26,6/N 0 td‘l net mtt;gg cl Qloyo-4 4-8i @:fumazohh-?N
yl ] hexahydr o} | H 1, 4 Ag , r Doxi| yi)-NaMSks, 358R)-206:6-3- { 2- [ 2 f | uor o- 4-
665.4 H (nefhyl oxy)g henylLJ ny | ,4\r\ trimethylbicyclo[3.1.1]hept-3-
N "L/ T, ~ | yllpiperazine-1-
carboximidamide

112 (3R)-N-(3~{2-[2-flucro-4- 629.7
(methyloxy)phenyllethyl}-4-
Hy e oW, " | oxo-3 4-dihydroquinazolin-7-
© 0 H.Uﬂ;m yl)-3-(triflucromethyl)-N'-
N%@\ RN [(15,25,35,5R)-2,6.6-
F trimethylbicyclof3.1.1]hept-3-
N yi]piperazine-1-
carboximidamide

Table of Examples 113-215

No. Structure Name MH+

113 H N-{3-[2-(2-fluoro-4-methoxy- 548.2

phenyljethyl}-4-oxo-3 4-
‘ dihydroquinazelin-7-yl}-3-
N R hydroxy-N'{(1R,28,38,58)-

5y N 2,6,6-trimethyl-

H bicyciof3.1.1]hept-3-
oH | Yllazetidine-1-
carboximidamide
114 H {(2R,6S8)-N-{3-[2-(2,4- 610.3
dichiorophenyl)ethyl}-4-oxo-

Ci Cl
\©:/\ \éf 3,4-dihydroguinazolin-7-yl}-
N N ) H | 2,6-dimethyl-N'-
N o 1R,25,35,55)-2.6,6- -
Ky ﬁ)\().‘ I( )
o}

trimethyl-bicyclo[3.1. 1]hept-3-
, yllmorpholine-4-
H carboximidamide

115 H (3R,58)-N-{3-[2-(2,4- 608.30

Cl cl dichlorophenyl)ethyl]-4-oxo-
m 3,4~dihydroguinazolin-7-yl-
N N” H | 3,5-dimethyl-N'-
ks P o | [(1R,25,35,55)-2,6,6-
N N "O trimethyl-bicyclof3.1.1]hept-3-

y yllpiperidine-1-
: carboximidamide
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| e |

0X0- 3, 4-di hydro-7- ~o F quinazolinyl)-3-nmethyl-4-(4- i N H nethyl phenyl)-N
L [(1R 2S5,55)-2,6,6- N N trinethylbicyclo[3.1.1] hept-3- yl]-1-

pi per azi necar boxi m dam de 202 N-(3-{2-12-fluoro-4- 645.4 (nethyl oxy) phen
yl Jet hyl)-4- oxo-3, 4-di hydro-7 H qui nazolinyl) - 4- (tetrah¥dro 2- ~0O

furanyl rretW@P‘)oﬂRFl”ll N~ Ht inme hylb cyclo[ 3. 1. 1] hept - BET[SE90¢/p3502 4

pi per azi necar boxi m dam de 203 N-(3-{2-[2-fluoro-4- 628.4

(et hyl oxy) phenyl ] et hyl }-4- oxo-3, 4-di hydro-7 H quinazolinyl)-4-[3- (m

et hyl oxy) propyl]-W | [(1 R 2S,55)-2,6,6 N~ i trimethylbicyclo[3. 1.1

]hept-3- N N1 yl]-1- mnex_az_d_neaa.r_bw_m_j 141 \WD 2005/ 051391
PCT/ US2004/ 0820 204 N-(3 {2-]2- fl,uoro- aﬁl h Ao{3-[2- (2‘:'_4 637.4
(mathyloxy)pheny!]c Lyi- 4 gxo- 3, drch’o qggl 1_1' )2 zpl my 1)-4-p
ropyl-N N tri IbcyI03 pt- zjls
pi per azi necaf boxim d m e |t|‘|lﬁ’étl@jlb4cyc!5[ 91§,eptkj
(et hyl oxy) phenyl } et hyl } - 4 N yl}-1,4-dlazepane-1-
carboximidamide
117 4-benzyl-N-{3-[2-(2.4- 670.3
H dichlorophenyl)ethyl}-4-oxo-
cl cl 3,4-dihydroquinazolin-7-yl}-
\©/\,\ . N-{(1R.25,35,55)-2,6,6-
’L j.\ H trimethylbicyclo[3.1.1)hept-3-
N N D\/@ yllpiperidine-1-
H carboximidamide
118 i N-{3-[2-(2,4-dichlcrophenyl)- | 657.3
\@S ethyl}-4-0x0-3,4-
v dihydroquinazolin-7-yl}-4-
Nkﬁm )N,\ H phenyl-N-(1R,28,3S,55)-
N NN 2,6,6-
L_N trimethylbicyclo[3.1.1]hept-3-
\© yllpiperazine-1-
carboximidamide
19 oy N{3{2(24- 628.3
al al dichlorophenyliethyl]-4-oxo-
\C(/\ o \[ | f 3,4-dihydroguinazolin-7-y1}-
N N n | N-(1R,28,35,55)-2,6,6-
s P trimethylbicyclo[3.1.1]hept-3-
N H N yl]-3,4-dihydroisoquinoline-
2{1H)-carboximidamide
|
120 H N-{3-2-(2,4-dichlorophenyl)- | 568.2
Cl cl ethyl]-4-ox0-3,4-
\Ej\/\ o dihydroguinazolin-7-y1}-3-
N N H | hydroxy-N-[(1R,28,38,58)-
k\ )I\ 2,6,6-trimethyl-
N E N\j\ bicyclo[3.1.1]hept-3-
oH | yiJazetidine-1-
carboximidamide
121 N-{2,3-Dimethyl-cyclohexyl}- 563,2
: ‘-L N'-{3-[2-(2-fluoro-4-methoxy-
| N phenyl)-ethyl]-4-oxo-3,4-
=z N N g!hydt;:»lqujnazol!n-?:lyl}-3,5-
| . | dimethyl-piperazine-1-
F k'N H*h{/\[‘ carboxamidine
NH
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i 1

J~ I\~[~ quRi nethyl-N- N" [(1R 2S2S,5S5)S)-2,6,6 L
trinmethyl bicyclo[3.1.1] hept-3- N j yl]hexahydro-IH1, 4-
di azepi ne-1| -carboxi m danmi de 206 HN -(3-{2-[2-fluoro-4- 589.3 ~O 1\ F

(met hyl oxy hen ethyl}4 0x0-3,4-dih dro-7 NI NH_

qui nazol i n‘gjs %’é’ hyl SN-(1- N NJ°N= et hyl - 3- pyrr ol | GGT(HSFL0R{039020

((1R, 25,55)-2,6,6-trinmethyl- bicyclo[3.1.1 Jhept-3 N yl]guanidine 207 H
I\l-[(l-ethyI-S-pyrroIidi nyl)- 603.3 ~ nmethyl]-W(3-{2-[2-fluoro-4- OF NNH
(met hyl oxy) phenylJethyl }-4 il oxo-3, 4-di hydro-7- \N N )IN

qu| nazo||ny|\_|\|'_[(’|D ?Q, RQ\_ Hrinet ettt h\ll hi r-ur-ln 11 hant -2 N,

tyl ] guani di ne1%3L|l\—|/ N-(3-{2-[ 2- f| 0- 4-| N5 Yglﬁhe -}Ey 'N*{S'-“' 563.3
Y o

(et hyl oxy) pnenyl P | }-4- joxo- 3, 4 h' dr ? gt hy]tW H|H
[(IrR ol Il 25d, ny SK;?LG/\- Iri t hyI bi cydd FoRRY ]}. 5_ ~No vyl ]J{guani di ne
209 ~/ N-(2-tyanget hyl) N—K- 5 9.2 clrh t Wﬂb@aﬁn fret hyl pxy) phenyl ] -

Noi> R, 2S, 5

et hyl } - 4- oxot 3, 4{di hjdro-7 -chFbmeniiine N' - | [(1 X 3S5)-2, 6, 6-
"N] NI W \ltrlnethylblcyclo[S }igg 3 H yl]guanidi ne

123 N-{3-{2-(2-Fluoro-4-methoxy- | 589.2
& | phenyl)-ethyl]-4-oxo-3,4- ‘
l N dihydro-quinazolin-7-yl}-3,5-
0 dimethyl-N'-(1,7,7-trimethyl-
Q\” bicyclo[2.2.1]hept-2-y)-
N piperazine-1-carboxamidine
F s A
N NTY
H LN
124 N-(6,6-Dimethyl- 589.2

bicyclo}3.1.1]hept-2-
yimethyl)-N'-{3]2-(2-fluoro-4-
methoxy-phenyl)-ethyl]-4-oxo-
3,4-dihydrogquinazolin-7-yl}-
3,5-dimethyl-piperazine-1-
carboxamidine

125 N-(1-Cyciohexyl-ethyl)}-N-{3- | 563.3
l [2-(2-fioro-4-methoxy-

© phenyl)-ethyl]-4-0x0-3,4-
dihydro-quinazolin-7-y1}-3,5-
L JL ) dimethyl—gip_erazlne—1-
N N N/\[ carboxamidine

N-{3-[2-(2-Fluoro-4-methoxy- | 568.2

126
Cl’ phenyl)-ethyl]-4-ox0-3,4-
\Q\/\ 1 dihydro-quinazolin-7-yl}-N'-
N indan-2-yl-3,5-dimethyl-
9B Py a

piperazine-1-carboxamidine
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142 WD 2005/ 051391 PCT/ US2004/ 039020 210 N-[ 3-(di net hyl am no) propyl ] -
591.3 M (3-{2-12-fluoro-4 H (nethyl oxy)-phenyl]ethyl}-4-
0xo0- 3, 4-di hydro-7- 1 05--,-nethyl-N
tdmet hyl bi cyclo[ 3. 1. 1]hept 3- yI]guanldlne

éﬁ@ﬁ P38t hyl ) - 4- ~o oxo-3, 4-di hydro-7- quin

(met hyl oxy¥
nmet hyl et hyl ) -

Nl

[

A

NI

(1R 2S,5S) N i

(NI

N 2,6, 6-trinethyl -
yl ] guani di ne 212 N ( 3- {2[2f|uoro4 631. 3 [
0xo0- 3, 4-di hydro-7 H qui nazol i nyI) N -

~0

211 N-(3-

tetranet hyl -
trimet hyl - bi
562.3 H (et
qui nazol i nyl
1het 3 L

&l
cycl
hyl
- 3-

[ L

oo

)CI‘I_dIIIyI)'I\I ,,|_, i
)[3.1.1 Jhept-3- N
) y)phenyl]et hyl }
r -M R

(1
Y | pNN)(q

6F-4

£>1 -y}-9,5-
(Ustleitflr%%tth

[

yimethyl)-piperazine-1-
carboxamidine

o1 LEP7 g

bi c
dam i

\
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H

O@/N:‘DNH N%

N-{3-[2-{2-Fluoro-4-methoxy-
phenyl)-ethyl]-4-ox0-3,4-
dihydro-quinazolin-7-yl}-3,5-
dimethyl-N'-(1,3,3-trimethy!-
bicyclo[2.2.1]hept-2-yl)-
piperazine-1-carboxamidine

590.3

129

. ”Yda;
e adoy

(35)-N-{3-[2-(2-fluoro-4-
methylphenyl)ethyl]-4-oxo-
3,4-dihydroquinazolin-7-yi}-3-
isopropyl-N'{(1R,28,38,55)-
2,6,6-trimethyl-
bicyclo[3.1.1]hept-3-yIf
piperazine-1-
carboximidamide

587.3

130

(38)-3-benzyl-N-{3-[2-(2-
fluoro-4-methylphenylethyl]- .
4-ox0-3,4-dihydroguinazolin-
7-y-N(1R,28,38,565)-2,6,6-
trimethyibicyclo[3.1,1Thept-3-
yllpiperazine-1-
carboximidamide

635.3

131

(35)-3-tert-butyl-N-{3-[2-(2-
fluoro-4-methylphenyl)ethyl]-
4-0x0-3,4-dihydroquinazotin-
7-yl}-N-[(1R,28,3S,55)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-
carboximidamide

601.3

132

(28,58)-N-{3-]2-(2-fluoro-4-
methylphenyl)ethyl]-4-oxo-
3,4-dihydroquinazolin-7-yl}-
2,5-bis[2-(methylthio)ethyl]-
N-(1R25,358,55)-2,6,8-
trimethyibicyclo[3.1.1]hept-3-
yllpiperazine-1-
carboximidamide

693.4

129

H[( [(1IR 2 S, 59)S)- 266 ~N

RIS
bi cycl o[ 3. 1. 1] hept - 3-

(et hyI oxy) phenyl ] et hyl } - 4-
(2,2,6, 6 F N N

uam
O- 3 p(ﬂ
SS)

1

p)hiayclb[a di1heptes- bOXI m

11
4- 434,
1- NH

ro-4-

lo 3 1.

de

2

1



| 1

214 N-(3-{2-[2-fluoro-4- 576.3 H (rrethyl oxy) phenyl]Jethyl)-4- ~0o i F

0x0-3, 4-di hydro-7 | 13Sdroxy-M | [( [(1R 2 S, 3S,5955)-2,6, 6-H N] N QH
trimethyl-bicyclo[3.1.1]hept-3 Hyl]-1 pipe dd inecarboxi midami de 215
(2S)-N-(3-{2-[2-fluoro-4- 576.3 (nmethyloxy) ph en yl]eth
oxo-3,4-di‘ﬁ9c¥£"l§i°$1391~o F qui nazolinyl)-2- L(IR 2S 3S 5)%%]%20('[4@19"?&8,,8- 66
NNi N" ' Htrinmethyl bicyclof3.1. 1]het 3- Hyl]-1-pyrrolidine- Ho

car boxi m dam de 143 WO 2005/ 051391 PCT/ US2004/ 039020 Tabl e of Exanpl es
216- 258 EX. Structure Narre M—I+ 216 oHa F C CH (38)-I\|-{3-[2-(2-fluoro-4-

666. 5 kil 0O \,1 —et ||UKyp||C||yr ctJﬁ‘y’I ] A AT 2o .
pyri di n-3-y| ? 4{ di gtydroqun Ny, N~ Ts n ,e uomtoball g 8N ~NTIH
[(IS, 25,3S, 5 o tr[ |bY’c in 7y}
yl ] pi per azi re- I-cmﬁf e e (13ﬁﬁ)¢o m Q,|-ﬂf~c qro-2-|671.3
217 ci F CH,| flup ) €t hyl | Qxio- 2- MN$3@5$)%m-2 yl - 3,4 CN N"N NH
}-3- et hyl - - pXioetylpicycB[RGIBDI-BR)|- 2, 6, B-
e 3 @ 2]

ny t

"a di hydroqgdi nazjolin-7-y 3- _ , 6 o]

trimethyl bigyclo[3.1.1 Jhept-3 yl] p/ 7 Vinpetaziperiboxi midgmid e 637.4
(2-(4 carboximidamide

218 F HC C'd (39 - N-[3-

134 (BaS}-N-{3-[2-(2-fluoro-4- 585.3
methylphenyl)ethyl]-4-oxo-

; M HYN"' H | 3 4-dihydroquinazolin-7-yl}-
NY\ED/ | N{(1R25.35.55)26,6- -
T (’85” ! trimethylbicyclo[3.1.1]hept-3-

\J

I
I
h
2-

yljhexahydropyrrolo[1,2-
a)pyrazine-2(1H)-
carboximidamide
135 (38)-N-{3-[2-(2-fluoro-4- 603.3
methoxyphenyl)ethyl}-4-oxo-

H " Y .
N No, H | 3,4-dihydroquinazolin-7-yl}-3-
¥ KN ’N\(/N isopropyk-N'-[(1R,28,38,55)-
jopaadetilr -
~oy © N I/ '

trimethylbicyclo[3.1.1]hept-3-
yljpiperazine-1-
carboximidamide

138 (38)-3-tert-butyl-N-{3-[2-(2- 617.4
fluoro-4-

methoxyphenyl)ethylj-4-oxo-
( 3,4-dIhydroquinazolin-7-yl}-
/@f\/ E ] N(1R28,35,565)-2,6,6-
/4 frimethylbicyclo[3.1. 1]hept-3-
yllpiperazine-1-
carboximidamide
137 {35)-N-{3-[2-(2-fluoro-4- 690.4
methoxyphenyl)ethyl}-4-oxo-
3,4-dihydroguinazolin-7-yi}-3-

H
’DQ/\ \®§ (1H-indol-3-ylmethyl)-A'-
Y YO [(1R.25,35,55)-2,6 6-
F N NN
H N N

trimethylbicyclo[3.1.1]hept-3-
ylpiperazine-1-
carboximidamide

138 (28,58)-N-{3-[2-(2-fluoro-4- 709.4
methoxyphenyl)ethyl]-4-oxo-

H
F |4|\I N\(fN" H 3,4-dihydroquinazolin-7-yl}-
5 N N 2,5-bis[2-{methylthio)ethyl]-
- I JE ) S | A(1R25,35,55)2,6.6-
o ~g~ N7 trimethyibicyclo[3.1.1]hept-3-

s” yl]piperazine-1-
carboximidamide

130



| 1l

c"a fluorophenyl)ethyl]-4-0x0-2- N NN NI pyrazin-2-y1-3,4 (I N~" HALNH Ha
6ox o-N -[(1S, 2S,3S,5R)-2,6,6Yl O trinethylbicyclo[3.1.1 ]hept-3-

yl ] pi perazi ne-1-carboxi midam de 219 ?Na NaC CH, (3S)-N-{3- [2 (2 f UOr o- 4-
667.5 o0 CH3 net hoxyphenyl)ethyl]-4-0x0-2 Nry'"' pyrazin-2- 4 F N~YIN N
c"a di hyerQGP‘ﬁé’iE‘P{n- 7-yl)-3-methyl - CN) |~H 5-oxo-N JGT °§9§ tR) -2, 6, 6-
o trinmethylbicyclo[3.1.1] hept-3 yl]pi perazi ne-1-carboxi mi dam de 220 4"3 CH
(3R)-3-(dl fluoronethyl)-N-{3-[2-(2- 688.3 0 F Hac cHa

f1uoro-4-met hoxyphenyl)ethyl]-4 N F oxo-2- pyr| di n- 3- yI 3, 4-di hydroqw nazo \ N

[ "~ ONHKF [({3e-2S3S5-5R)—26f—t+—N—N-t1j ____y_ a8 T I 3dignt - 3-
yl ] pi per azi réﬁg-car boxi m dam i de 221 oHa rm )”N 3,@%5;’,]%{(@ [|2- (2-F 1 uoro-4-
674.6 Q H3{C n¥t hoxyphenyl), et hyh]g/),z )gpla%e vhaydlin4=y)x0- 3, 4- 4"N J

' NEHR, 1$5)-2,6,6-

N-,,,c"a dihydroqui nazol in

5-oxo-N -[ (1S, 29, 3S bé/‘i/ ﬁ: yI b iriowgthyIbiERIol3. 1] Ihasb 8~

yl ] pi per azi re 1-cag m daf i de 48D 7ﬂlb§¥ﬂbﬂl@3’ﬂ!°' &8 US2004/ 03020 222
ci Hec H(S‘E) N-{3-[2-(4 653.5 t LANST~ ch Wﬂg’ethyl] 4-loxo- 2} J NJj ~~
cH, pyrazin-2-yl}-3,4 ry ' dihydroqui nazol i Sret hyl - 9N LINH

5- oxo- N - [ ( 1S14RS, %s 5R) - 2, 6, 6 o %;St hy! REFNABR-241] hept {36772
p

yl ] pi per azi fe- 1- c&MNgBxj i d Q'SEh‘?IOPrG" e yl
(39)-N-{2-[(|3R 59) - @ ifper azl (‘29 et l %isH
f1 uor o- 4- netlhoxyphenyl ) et HyJ ‘\\\ It

—

dlmethylplperazme-1-
carboximidamide

Iltl-

141 (38)-N-{3-{2-(2.4- 595.1
dichlorophenyl)ethyl]-4-oxo-
3,4-dihydroquinazolin-7-yl}-
N-[(18,2R,55)-6,6- -
dimethylbicycio[3.1.1]hept-2-
ylimethyl}-3-
methylpiperazine-1-
carboximidamide

(38)-N-[(18)-1- 571.2
cyclohexylethyl]-N-{3-[24(2,4- | (MH+3)
dichloro-phenyl)ethyl]-4-oxo-
3,4-dihydroquinazolin-7-yl}-3-
methylpiperazine-1-
carboximidamide

142

(38)-N-{3-]2-(2,4- 570.2
dichlorophenyl)ethy(j-4-oxo- (MH+2)

cl
\Q\/\ 3,4-dihydroquinazolin-7-yl}-
N N-(2,3-dimethylcyclohexyl)-3-
a kn . J\ | methylpiperazine-1- '
H

N Y| carboximidamide

143

144 (38)-N-{3-[2-(2,4- 558.0
dichlorophenyl)ethyl]-4-0xo- (MH+3)

i e /O/ 3,4-dihydroguinazolin-7-yi}-3-
methyl-N'-(4-methyl-
N N ; A
[\ cyclohexyl)piperazine-1-
N

|
ﬂ)\O“ carboximidamide
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i I +

" N 111- N lo 111, N N'CH, oxo-3, 4-di hydroqui nazolin-7-yl}3- HN) H (NH

nmet hyl - 5-oxo-N -[ (1S, 2S, 3S,5R) CH, 0 2,6,6-trinethyl bicyclo[3.1.1] hept -

3-yl ] pi perazi ne-1-carboxi mdamde 224 9° 0 F Hc H3

(39)- N-{Zé(cyclopro ylam no)-3-[2- 644.5 |~ c¢"3

(2-f1 uor o- r%ﬁ‘tﬁléwghenw yethyl] N 4-o0xo- 3, 4-di hydr oqui MdZ52PHOFH 1 - HN ~N
I . NKN h. cH 3-nethyl-5-oxo-N H ~NH [(1S, 2S,3S,5R)-2,6,6 0

trimethyl bicycl o[ 3. 1. 1] hept - 3- yl ] pi perazi ne- 1- car boxi mi dam de 225 0i Hc H
(3S)-N-[3- [2 (4 641.4 H chI orophenyl)ethyl] 2 (IH- N ry

i m dazol - 2- 1 4=0%0—34 N-H_OH—dihy E yH—2-get hyl NH NH
5-oxo- N -[ (1 é5 S, 3S, 5R) - 266- rlmethym °e"y 1 h&g-2al

yl j pi perazi ne- 1- i m da de [2 (Zl- 699. 2 N
bronophenyl ) et hyl ] yra 2- Zﬁ,,-r-)m ry
di hydr oqui nazol ijn- 7- I }3 etﬁy(mpdNaz:r{e(ﬂ- 28 3%,5R -R,6,6- 0

trimethyl bi ¢ycl q[ 3. 17 1] he r 2| neertbxicidanide; mldamlde 22[7 Br
HC(SR)-N-{S-[Z-( - 720.1 CH brom)lpib,eﬁy )ethyl] 4-0x0-2 Ni ry IF

pyri di n-3-yl- 3, 4- di hydr qu| nazolin- \ N N~" yI }- 3 (dI flluor onet hyl )-N -
ry- L_NH [(:q,4 F,TD_JT\)—E 6,6 LIIIICLhyJI bl
yl j pl per azi ne i |

%ﬁ)ethgﬁg&;; 5353'-2 709. 5

oxi m dam i de
LYCH3 di chl dr ophen t hyl ] {4- oxo-2 yga.ag-.yur dnihbzoln-#-y1}-3-
Jm methyl-N'-(2-

)\ ﬁ | methylcyclohexyl)piperazine-
1-carboximidamide

147 38)N-{3-2-(2.- 557.8
' cl o b dichlorophenyl}ethyl}-4-oxo- (MH+3)
\Qv\ 3, 4-dihydroquinazolin-7-yi}-3-
NJI:L N methyl-N'-(3-
¥ k\N ’kN’\‘"‘\\ methylcyclohexyl)piperazine-

1-carboximidamide

¢

148 { Cl o (38)-N"-cyclopentyl-N-{3-[2- 527.2
/Q (2,4-dichlorophenyltiethyl]-4-
N I oxo-3,4-dihydroquinazolin-7-
o L N/\ o yl}-S-m_etr_iylpiperazineA-
H K/ MH carboximidamide

cl (38)-N'-cycioheptyl-N-{3-[2- 558.1
O (2, 4-dichiorophenylethylj-4- | (MH+3)
= Jk/@\ oxo-3,4-dihydroquinazolin-7-
i
Gl EI

149

& yi}-3-methyipiperazine-1-
N | carboximidamide

L_NH

150 | Cl (338)-N-{3{2-(2,4- 532.2
/ /\* dichlorophenyl)ethyll-4-oxo- (MH+3)
3,4-dihydroquinazolin-7-yl}-

cl o ‘i‘- /\,\\\ N'-isopenty}-3-

H Nk/ methylpiperazine-1- .
NH | carboximidamide
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- L

Cl ry NN N''" F dihydroquinazolin-7-yl}-3- HN LNH (difluoronethyl)-N- [(1

S, 2S 3S, 5R-2, 6, 6- trinmethylbicyclo[3.1.1 Jhept-3

yl ] pi perazi ne- 1- car boxi m dam de 145 WO 2005/ 051391 PCT/ US2004/ 039020 229
ci HCCH3 (3S)-N-{3-[2- (2 4- 687.5 CH, dichl orophenyl)eth %4 0X0-2- N
pyrazi n- 2-W02005451331 ~' k “N N "CH, NH b oxo-N [ (1S, 2S, 33’@‘@/ HE3WY 0
trimethyl bicyclo[3.1.1 ]hept-3- yl]plperazi ne-1-carboxi m dam de 230 9r Hoc
(3S)-N-{3-[2-(4- 696 OH3 bronophenyi)ethyl]-4-0x0-2 N NI ‘
pyridi n-3-yl -3, 4-di hydr oqui nazolin- n[ N N N'j ,%:H' 7- yI} 3- nmet hyl - 5- oxo- N
| yNH [(18, 2S, 3S.5R) - 6. 6.Q TI‘I_IIEJ“ h‘ h'—c‘”\l af C|JL 3

yl ] pi per azi nd51{& i m dagi de Z%r tt Ig;{'ggz (- E%?lg)d
br omopheny henyl}) et : - mh’i "I~F

di hydr oqui nazol i{n- 7- lI }-3-&\ NH l(d \yqvqa{rga. hytp pyﬂ:- - 2 S|38S, 5
R -2, 6, 6-|trinethylbicycl¥ )h &ngthglplymrazmeam ne- 1-car boxi m dam de
232 C O He CH| OH, (39)- N-{2 (cycll\eﬁ'ﬁopgarmmmmm@ [2- 6644 NIIJ .

(2, 4-di chl ojophgnyl ) et hyl ] -4-o0xo- HN'N N dio 3, 4di hydroqui nazolint7-yi}-3 I
H ~NH net hyl}- 5-axo-N -[ (1S, 2S, 3S,5R) - L~ | of
2, 6, 6-trinet h%lzklcf;ypj n[ 3. lol}hept (38)'N"{3"[2'(2,4' 574.2

/I\/\)\ dichlorophenyl)ethyl]-4-oxo-
N

N’“Q

N

LU

| 3,4-dihydroguinazolfin-7-yl}- . | (MH+3)
c 5 J\N N N'-(1,5-dimethylhexyl)-3-

N L_NH methylpiperazine-1-
carboximidamide

153 N (35)-N-{3-[2-(2,4~ 567.2
» dichlorophenylethyl]-4-oxo-
\ 3 4-dihydroquinazolin-7-yl}-
“ 9 f N-[3-(1H-imidazol-1-
\Q\/\N N yl)propyl]-s-methyipiperazine-
& s, ) y /J\N /\J\\\ 1-carboximidamide
L

Cl (3R)-N-{342-(2,4- 531.2
104 9 I dichlorophenyl)ethylj-4-oxo-
N t~1 3,4-dihydroquinazolin-7-yl}- (MH+3)

l A ' 1)-3-

cl N N «(1,2-dimethylpropyl)

N N N/Y methylpiperazine-1- :
|\/NH carboximidamide

155 : (38)-N-{3-[2-(2,4- 563.8
dichiorophenyl)ethyll-4-oxo-
° o 3,4-dihydroquinazolin-7-yi}-3-
N N3 methyl-N'-[(1S)-1-
2 phenylethyl]puperazme-1-
N N NN | carboximidamide

cyciohexylethyl}-N-{3-[2-(2,4-

156 {38)-N-[(1R}-1- 569.2
¢ 0 dichlorophenyl)ethyl]-4-oxo-
NJ‘D\ N 3,4-dihydroquinazolin-7-yl}-3-
I methy! piperazine-1-
Lo LI

Y piperas!
N/\I"\\ carboximidamide
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3-yl ] pi perazi ne- 1- car boxi m dam de

739.1 0 CH,
di hydr oqui nazol i
trinmet hyl b|c clo

(3R) - 3- (di¥? Q?P’B
fl uor o- 4- net hoxyphenyl )ethyl]-4

n-

|

“'h“‘_"

N ,' F di hydroqui nazolin-7-yl}-N -

233 PBr

fl uorophenyl )ethyl]-4-o0x0-2- Nry F pyrazin-2-yl
7-yl}-3- ~N LNH (difluoronmethyl)-N

%é?lﬁyll ] hept - 3- yl ] pi per azi ne- 1- car bOX|P[c1rﬂ%%gB3gg§)4 c cHc

)-N-{3-]2- (2 689. 5
F NN~ |
~ N'

F HO c¢" (3R -N-{3-[2-(4-bronc-2-

-3,4- N
[(1S,2S, 3S 5R)-2,6, 6-

"N Ny"F

ry oxo-2- pyra2|n 2-y1-3,4- CY 'N
[ (1S, 2S,3S,5R)-2,6,6

trimet hyl bi cycl 0[3 1.1 ] hept-3- yl]piperazi ne 1 car boxi m dam' de 235 ci H 3C
c"" (3R) - N-{342r{4-—6+—4—FCH——¢h cr““he..) r A Ox6—2 L
pyrazin-2-yli- ?7‘_- o ' "~F di hydr oqu oI| 1c lo% en et ] HSﬁz
(di fluoronetfhyl )& 1823838 5R 66-34({[ [[3.1. 1] hept-3
yl'] piperazijne-1l|-c i~de {y U82004/ 039020 236
ci Hp, H (35 -N[ 3- ? (4- 69 57 chI (ppdfrqlegwl)inel'a;inHQ (1Hindgl -3- .~
cH yl) - 4- oxo- 3, 4t di hydr oqui naz | " chthoxjrhiiar@denet hyl - 5-joxo- N| "
[ (1S, 2S,3S,5R)-2{6,6 o trinethyl bi cyz‘,\LQ 1. 1 Jhept-3- yl]pli perazine-1
-carboxi m dam de{ 237 a F Hc oH' (38) N-{ ; [ 2-(4-chloro-2- 670.4 WCH ,
f I uor ophenyl p )'?éshﬁc.l Aoxo—2—N—1—-=CH pyl t—ch .cg@ssjjm_@ycﬁbéﬁwwj{gyw-l I n-
k@\/\ i [2-{2,4-dichlorophenyl)ethyl]-
4-o0x0-3,4-dihydroquinazolin-
k)b\ 7-y1}-3,5-dimethylpiperazine-
H/ 1-carboximidamide
159 | (3R,5S)-N-{3-[2-(2,4- 569.0 |
/O/ dichlorophenyi)ethy!]-4-oxo-
" NI 3,4—dihydrocruinazolin-?-yl}-
3,5-dimethyl-N'-{4-
¢ k\N ﬁ*"/\( methyleyclohexyl)piperazine-
' KrN 1-carboximidamide
160 (3R58)-N-(1S)-1- 583.1
ol EE cyclohexylethyl)-N-{3-[2-(2,4-
\Q\/\ dichloraphenyl)ethyl}-4-oxo-
3,4-dihydroguinazolin-7-yf}-
Nkjj(:l J\ 3,5-dimethylpiperazine-1-
“ SN N N/\/ carboximidamide
krNH
161 (3R,5S)-N-{32-(2,4- 563.1
dichlorophenyf)ethyl]-4-oxo-
15 3,4-dihydroquinazolin-7-yl}-
Jm N-(2,3-dimethylcyclohexyl)-
3,5-dimethylpiperazine-1-
carboximidamide
162 (3R585)-N{1,1- 637.2

bi(cyclohexyl)-2-yl]-N-{3-{2-
{2,4-dichlorophenylethyl]-4-
oxo-3,4-dihydroguinazolin-7-
yl}-3,5-dimethylpiperazine-1-
carboximidamide
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A )

NN~ 7-yl}-3-nmethyl -5-oxo-N r yNH [ (1S, 2S, 3S,5R)-2,6,6 0

trimethyl bicyclo[3.1.1 Jhept-3- yl]piperazine-1-ca rboxi mdamide 238 o H, ¢
H3 (3R)-3-(dif|uororrethy|) N{3-[2-(2- 694.6 Hc | o' cH

fl uor o- 4- met hoxyphenyl )ethyl]-4 r " an i 1 oxo-2-pi perldln 4-y| -3 4- HN~N N
NH F di hya‘weﬁﬂﬂsﬁg B8l in-7-yi}-N- [(1 S 25 3S, 5R-2,6, ECTHYF 300
bicyclo[3. 1. 1 ]hept-3- yl]plperazine-1- carbOX|mdam de 239 9H, cH 701.6 o
H3C~',~(- CH3 (3S)-N-{3-[2-(2-fluoro 4 N V met hoxyphenyl)ethyl]-2-[(4- cH
met hyl pi perazin-1-yl)nethyl]-4- " H 1' oxo-3, 4-di hydroqui nazolin-7-yl}-3 Ilir
NH net hyl -5-ox0-N -((1S,2S, 3S 5R) - N o 2 6 . 6-trinmethylhicyclof3 1 1]hept-

H ¢ 3-yi] pi peréi ar boxj mi dam 40 {-?5 ‘N'ISP” A 694. 3 %82 CH,
(39)-N-{3-[2{(2, 4- | or opiéenil enyl)ethylj-4-oxo-
O— "

hydr oxypyrrolidi n-1-yt] - i droqu1nazolm-7-yl}

-d thyl-N'-(
di hydr oqui natol i - 7- y#} - 5 'mﬁé}g',g%igpggz@@ 5R)-2,16, 6- 0
trimethyl bicyclo[|3.1.11 hept-3 yl] miderlide dam d 241 c o0 H,¢c
cH (3S)-N-{3-[2-(4- 676. 5 | cH chI or phenyl)et hyI] 4- oxo- 2 "oryl

pi peridin-3-yi-3,/4 NHN~",CH di hydroqw nazolin-7-yl}-3- n'ethyl- H NH
5-ox0- N - [ (1548535 b3 RYGE-Rloycidheply e s - § 637.0
yi ] pi perazine-1 -  [2-(H-dicR&appheniiBty- (4- 658.5 CH
chl or ophenyl ) et hy [ 4003, 4- dihydroquinazolin-
di hydr ol qui nazol n 7-yl}-3,5-dimethylpiperazine-
1-carboximidamide

165 (3R,55)-N-{3-{2-(2,4- 543.0
dichlorophenyl)ethyl]-4-oxo-
3,4-dihydroquinazolin-7-yi}-
N-isopentyl-3,5-
dimethylpiperazine-1-
carboximidamide

(3R,53)-N-{3-{2-(2,4- 585.1
dichlorophenyl)ethyll-4-oxo-
3,4-dihydroquinazolin-7-yl}-
N'-(1,5-dimethylhexyl}-3,5-
dimethylpiperazine-1-
carboximidamide

166

(3R,53)-N-{3-[2-(2,4- 543.0
dichlorophenyl)athyl]-4-oxo-
3,4-dihydroquinazolin-7-yl}-
N'-(1,2-dimethylpropyl)-3,5-
dimethylpiperazine-1-
carboximidamide

167

(3R,58)-N-{3-{2-(2,4- 600.1
dichlorophenyl)ethyl]-4-oxo-
3,4-dihydroquinazolin-7-yl}-
3,5-dimethyl-N'-(3-morpholin-
4-ylpropyl)piperazing-1-
carboximidamide

168
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N ]

HNJ NH 5-oxo-N -[ (1S, 2S,3S,5R)-2,6,6- o trinethylbicyclo[3.1.1 ]hept-3

yl ] pl perazi ne- 1-carboxi m dam de 147 | WD 2005/051391 PCT/ US2004/ 039020 243
a HCCH (3R-N-{3-[2-(4- 680.5 , cH chlorophenyl)ethyl]-4-oxo-2- ~_
iperidin-3-yl-3,4- r Ng~ N'-T'' F di hydroqui nazol i n-7:

(di 1 uor orBORRSSNOL [ (1S, 2S, 3S,5R)-2,6,6- trinethyl b"cy'{/"iﬁzg‘[“é"g’%ﬁ‘_hl ] hept - 3-
yl ] pi perazi ne- 1-carboxi m dam i de 244 CH C'" (3S)-N[3-[2-(2-fluoro-4- 687.4
O F HC c", nmethoxyp -ox nethylpi perazi nazin-1-yl yl)- 40-3,4- rN~-N "' N-~NAH
di hydroqw nazolin-7-yl]-3- rrethyl H c N HL NH 5-oxo-N -[ (1S, 2S, 3S,5R) -2, 6, 6-
ot B4

ri met hyl ji-gyel-of 31—t hept Iprpet -N" yROXTTIT dgmigdg 245 O" F
cv.CH, (39)- l\isf’:’; 2-(2-fluoro- 4 6 I gylaohé}@ Wqujlgth)ethyl]w 0Xx0-2 '
N ~ pyridin-3-ylj- i hydr Cj ui naz | n- I&Mbpheﬁ;%ethyl]-zt-oxo-

| i

7-yl }-4-hydrioxy-|[3- [ ( 3,&dbBirSgmiraR)linZy8; 6
trimethylbidyclo[3.1,1 ]hegt- i er 7 B.Adinethylpipetaging-ii darfi de 2#6 CH3
677.5 o Hd"> (]39)-4- cyanoN | LAreRximidamide

met hoxyphenyl ) ethyl ] - 4 oxo 2 1 rJ Lr;»d 13-yl -3, 4-di hydroquijnazolin- F 1 N
N.cH, 7-yl}-|3-nethyl - (1S 2S,3S,5R)- N|N

2,6, 6-trimetihyl bj cycl o[ 3 1.1]hept " 3-yl]lpiperazine-1-carboxiim dam de

170 (3R)-N-{3-{2-(2,4- 569.0
. { dichlorophenyl)jethyl}-4-oxo-

¢ 3 4-dihydroguinazolin-7-yl}-
N N'-(2,3-dimethylcyclohexyl)-3-
) k W methylpiperazine-1-
N ‘

P piperazi
N N/Y carboximidamide
L

171 E H {3R,5S)-3,5-dimethyl-N-(4- 607.3

F ox0-3-{2-[4-(trifluoromethyl)-
?n/\ ohenyllethyl}-3,4-
N N 4 | dihydroquinazolin-7-yl)-N'-
ks M [(1R,28,35,55)-2,6,6-
N | trimethylbicyclo[3.1.1]hept-3-
Kr“ yl)piperazine-1-
carboximidamide

172 H (BR5S)-N13-12-(3.4 607.2
cl dichlorophenyl)ethyl]-4-oxo-
j@\/\ 3,4-dihydroquinazolin-7-yl}-
c N "1 H | 3,5-dimethyl-A'-
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trimethylbicyclo[3.1.1]hept-3-
yi-1-

piperazinecarboximidamide

174 N-(3-{2-12-fluoro-4- 673.7

(methyloxy)phenyl]ethyl}-4-
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di hydroqui nazolin-7-yl}-3-methyl- ~N g ~N 2 N -[(1S, 2S,3S,5R)-2,6,6
trimethyl bicycl OL3 1.1 ] hept-3- yl]piperazine-1-car bOXI m dani de 248 4",
CH3 3R N V9208418t 0- 4-* 670. 6 CH, met hoxyphenyl ) et hyl F47GRE4P0Y ¢ HC N |
ry' pyridin-3-yl-3,4-di hydroquinazolin "N/ HNL NH\F ((1 S, 2S 3S,5R)-2
6,6-N1L N trinethyl bicyclo[3.1.1] hept-3- yl]pi perazi ne-I - car boxi m dam de 249
9H, HA CH, (3R)- N-{3[2(2f|uoro 4- 706.5 o H}~

i h\lrlr nn||| o in- F 2

met hoxypheny iy H—4—oxo—2—N-+—pyriein
"\YL N | NfHI'—{?%-y,b (tr'fluor Lyhyl ) - N'ﬁ:(;‘ & B&/%SR)-2.6,6 "
trimethyl bicycl of|3 hepll- 3- per azigufife: | dam de {148 WO

2005/ 051391 PCT/ I1J820 4/ 03 @ & Iﬂi F H.cfein hny( ?Z 2t (2-f ljuor o- 4-
670.5 ~cH, ngthoxyphenyl)etthyT ¥ 4{} -2- Y [MRNsssss 266_
pyri di n-4-yl t 3, 4{di hydr oqui nazol i n* | NHrithetiyl- Eiegclo}&ﬁ‘rllﬁe‘pl-mororret hyl)-N

L, ~N" [(1S, 25, 3S)5R) -2, 6,6- trinethyl qlyg{!38. 1.1 ] hept-3 yl| pi perazine-
1 -carboxi midamide 251 OH, F HC cH, PSFE)PIHQFB{Z'BEC[EQD(“WUFI"MWO 4- 671.4 CH,
net hoxypheny ) at h\ll'l A- oxo-2 NN\ h\ll‘a_ZLn_ \/I 2 4 N E

di hyd MG h-7-v11-3 (N LNH Uo S, 39 66
S varoqui el b % g f;{"f bR a0 252
ooyl
H

Q, (3R -N[B-[2; qu1nazol|ny!)-4 -(2-pyridinyl)-
N-[{(1R,25,35,55)-2,6,6-
trimethyl-bicyclo[3.1.1}hept-3-

yil-1-
U piperazinecarboximidamide

177 N-(3-{2-[2-fluoro-4- 607.7

(methyloxy)phenyllethyl}-4-
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~0 \@E quinazolinyl)-4-(2-
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NN, trli]rr}IethyI-bicyclo[&’l.1]hept—3-
y ] =
\/\© piperazinecarboximidamide
179 N-{3-{2-{2-flucro-4- 642.7
R ? { (methyloxy)phenyi]ethyl}-4-
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185 N-(3-{2-[2-fluoro-4- 611.3
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4-(dimethylamino)-N-(3-{2-[2-
fluoro-4-
(methyloxy)phenyllethyi}-4-
ox0-3,4-dihydro-7-
quinazoelinyl}-N'-[(1R,25,53)-
2.6,6-
trimethylbicyclo[3.1.1]hept-3-
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piperidinecarboximidamide
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N-(3-{2-[2-flucro-4-
{methyloxy)phenyllethyl}-4-
oxo-3,4-dihydro-7-
quinazolinyl)-3,5-dimethyl-Af-
[(1R,25,55)-2,6,6-
trimethyibicyclof3.1. 1]hept-3-
yi}-1-
piperidinecarboximidamide

588.3
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N-(3-{2-[2-fluorc-4-
(methyloxy)phenyllethyi}-4-
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timethylbicyclo[3.1.1jhept-3-
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N-(3-{2-[2-fluoro-4-
(methyloxy)phenyllethyl}-4-
ox0-3,4-dihydro-7-
quinazolinyl}-4-(4-pyridinyl)-
N-(1R2855)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
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piperazinecarboximidamide
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N-(3-{22-fluoro-4-
(methyloxy)phenyl]ethyi}-4-
oxo-3,4-dihydro-7-
quinazolinyl)-4-2-
{methyloxy)ethyl]-N\'-
[(1R,28,55)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
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4-[2-{dimethylamino)ethyl}-N-

(3-{2-[2-fluoro-4-(methyloxy)-
phenyllethyl}-4-oxo-3,4-
dihydro-7-quinazolinyl)-N'-
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piperazinecarboximidamide
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N-~{3-{2-[2-fluoro-4-
(methyloxy)-phenyl]ethyl}-4-
oxo-3,4-dihydro-7-
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yllguanidine
212 N-(3-{2-[2-fluoro-4- 631.3
/O\Q\/\ (methyloxy)phenyl]ethyl}-4-
’ ox0-3,4-dihydro-7- :
N(%@ )’L H | quinazolinyl)-N'-(2,2,6,6-
F N NN tetramethyl-4-piperidinyl)-N'-
H [(1R,25,38,58)-2,6,6-
trimethyl-bicyclo[3.1.1]hept-3-
N yilguanidine
213 N-(3-{2-[2-fluoro-4- 562.3

(methylox_y)phenyl]ethyl}-4-

o i H oxo-3,4-dihydro-7-
- \©;/\ \@: quinazoliny!)-3-hydroxy-i'-
" jﬁ@\ o y [(jR,28,3S,58)-2,6,6-
N N

N )LWOH ;rlllr_TEthyl-bicyclo[S. 1.1]hept-3-
H pyrrolidinecarboximidamide
214 ‘ N-(3-{2-[2-fluoro-4- 576.3
H {methyloxy)phenyl]ethyl}-4-

_0 F oxo-3,4-dihydro-7-
\©/\/\ quinazolinyl)-3-hydroxy-N'-
N p1 H [(1R,28,35,55)-2,6,6-
y NJ\UQH trimethyl-bicyciof3.1.1]hept-3-

yl]-1-
piperidinecarboximidamide

215 (28)-N-(3-{2-[2-fluoro-4- 576.3
(methyloxy)phenyl]ethyl}-4-
H oxo-3,4-dihydro-7-

e F quinazolinyl)-2-
\EI/\ (hydroxymethyl)-A'-
N N7 | [(1R,28,35,55)-2.6,6-
S N):p trimethylbicyclo[3. 1. 1]hept-3-

yi}-1-pyrralidine-
carboximidamide
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} e

"Nl phenyl-N -[(1R 2S,55)- I1~~/JI 2,6,6- trimethylbicyclo[3.1.1 ]

hept - 3-yl ]-1- piperazinecarboximda mde 276 F N (3-{2-[2-fluoro-4- B 3.62
M:H (et hyl oxy) phenyl ] et h 560. 25 yI) 4- oxo- 3, 4-di hydro --, ~~

7- qui nazol i nyl [(1 R 28,55)-2,6,6 tri nethylb icyg| .

hept - 3-y| Jw9¥ ‘%’oﬁé?li di necar boxi ni da ni de 153 WO 2005/ %g%ééi&w%wlm

PCT/ US2004/ 039020 277 o ,F " 4-acetyl-N(3-{2-12- B 3.47 MtH 617. 25
(methyto Il N~N o net hxy) phenyl ]Jeth " ~y Cyl)-4-o0oxo0-3, 4-di hydro-

7-qui nazolinyl)-N - [(1 R 2S,5S5)-2,6,6- trinmethylbicycio[3.1.1 ]

hept - 3-yl ] hexahydr o- 4- pi ne-1- carboxi m dam de 278 o" F
N-(3-{2-12-fl fable.of ’@@P'ﬁﬁ Ngng”(enet hyl oxy) phenyl ] eth 665. 39

yl }-4-o0xo0-3, 4-di hydro N-, 7-quinazoli nyI ) 3 nmet hyl - 4- (4- net hyl phenyl )-N -
[ (1 R 2S,5S)-[ZE&, t,-uétmerret hyT bi cycl o[3 MH+

Name ]

216 9 CHa (38)-N-{3-{2-(2-fluoro-4- 666.5

s| methoxyphenyl)ethyl]-4-oxo-2-
JI:L pyridin-S-yl-3,4-dihydroquinazolin-
)\ 7-yl}-3-methyl-5-0x0-N'-
[(18,28,35,5R)-2,6,6-
trimethylbicyclo[3.1.1jhept-3-
yl)piperazine-1-carboximidamide

o F HCa~s | (38)-N-{3-[2-{4-chioro-2- 671.3
\©/\/\ _, Hs! fluorophenyhethyll-4-oxo-2-
i l o | Pyrazin-2-yi-3,4-
EN\]/L\N NN dihydroquinazolin-7-yl)-3-methyl-
@ ™ | 5-0x0-N“[(18,28,35,5R)-2,6,6-
0 trimethylbicyclo[3.1.1]hept-3-
yljpiperazine-1-carboximidamide

F HGa s | (38)-N-{3{2-(4-
\Q/\ R °H= fluorophenyliethyl}-4-oxo-2-
N ,Nl pyrazin-2-yl-3,4-
[N‘j)\\N N N’\[“CH’ dihydroquinazolin-7-yl}-3-methyl-
@ K,rm* 5-0x0-N'-[(15,25,35,5R)-2,6,6-
0 trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide

219 | oH, | (38)-N-{3-[2-(2-fluoro-4- 667.5

© 2 H°c°Hs methoxyphenyl)ethyl}-4-0x0-2-
NJD\ q" pyrazin-2-yl-3,4-
F Nﬁ,\, *N «CH; | dihydroquinazolin-7-y[}-3-methyl-
E N Hruu 5-oxo-N'-{(18,28,38,5R)-2,6,6-
" & trimethylbicycio[3.1.1]hept-3-
yllpiperazine-1-carboximidamide

220 [GHs ch, | (3R)-3-(dlfluoromethyl)-N-{3-[2-(2-| 688.3
O\E:LF/\ H,C e cH,| fluoro-4-methoxyphenyljethyl}-4-
NjD\ W oxo-2-pyridin-3-yl-3,4-
N

N F ’ ) A<
N*N’\“‘k dihydroquinazolin-7-y!}-N
H

217

218 637.4

® T, F| [(15,25,35,5R)-2,6,6-
N trimethylbicyclo]3.1.1]hept-3-
yl]piperazine-1-carboximidamide
221 |5 oy | (38)-N-{3-{2-(2-fluoro-d- 674.6

0 F HyG.
‘CE/\ e CHy| methoxyphenyf)ethyl}-2-
N ) i

N morpholin-4-yl-4-ox0-3,4-
(\NJ\\N H*N/\r“CH’ dihydroquinazolin-7-yl}-3-methyl-
o NH 5-ox0-N'-[(18,28,35,5R)-2,6,6-
trimethylbicyclo{3.1.1]hept-3-
yilpiperazine-1-carboximidamide
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\ - S ;

hept-3-yl]-1- pi perazinecarboximid a mde 279 F N (3-{2-[2-fluoro-4- B
3.34 M+tH (net hyl oxy) phenyl]eth 562.28 N& " "~ yl}-4-o0xo0-3, 4-di hydro
7 qui nazolinyl)-3- hydroxy-N - [(1 R 2S,3S,55)-2,6,6- trimethylbicyclo[3.1.1

hept - 3% 1-1- {)Jﬁrrolldl necar boxi mda mde 280 N-(3- {CI 2-fluoro-4- B

3 27 MFH VOROSHEYRY | oxy) phenyl Jeth 576.30 u . J a yl}F §83%92Yi hydro "
7- qui nazollnyl)-3 hydroxy-N - [(1 R 2S,3S, 55)-2,6,6- trinmethyl
bicyclo[3.1.1 ] hept-3- yI] 1- piperid i necarboxi mida nide 281 0
(2S)-N-(3-{2- [2f|uoro- 3.31 M+H I 4- 576. 35 ~~(n'ethyloxy)phenyl]eth '
y|} 4- 0X0- 3 4 ?ZHCIL“ O= l-""i nai‘%: i || é VI‘ N' 6535
R, 2S, 3S, 59) - 2, yl bi 3-y
pyrrol i di necar box @\/mﬂm‘ @g g’r‘ %gj;% @@ﬁ% 04/(39020 282 ‘0 F
(3R 4R) - N-(3-[{2-[P N’\I‘CH d:hydroqu|nazolin-7-yl}-3-methyl-
5-0x0-N'-[(1§,28,35,5R)-2,6,6-

o tnmethylblcyclo[a 1. 1]hept—3-
yllpiperazine-1-carboximidamide

H:
23 8% Hoan g’ | (35)-N{24(3R,58)-3,5- o8
O:/\ C“s dimethylpiperazin-1-yl]-3-[2-(2-
o l l fluoro-4-methoxyphenyl)ethyl]-4-
Gy Sy N N | ox0-3,4-dihydroquinazolin-7-yl}-3-
HN\-/, HrNH methyl-5-oxo-N'-[(1S,2S,38,5R)-
&H, o 2,6,6-trimethylbicyclo[3.1.1]hept-
3-yl)piperazine-1-carboximidamide
224 E“’ ~F HoC H, | (38)-N-{2-{cyclopropylamino)-3-{2- 8445
C:/\ ‘ CHy| (2-fluoro-4-methoxyphenyl)ethyl)-
i l 4-0x0-3,4-dihydroquinazolin-7-yl}-
HN SN N N/\racH, 3-methyl-5-0x0-N'-
. H‘,NH [(1S,2S,38,5R)-2,6,6-
o trimethylbicyclo[3.1.11hept-3-
yllpiperazine-1-carboximidamide
225 |g H,C C*“;H (35)-N{3-[2-(4- 641.4
\©\/\ .- *| chlorophenyl)ethyl]-2-(1H-
”\ l o imidazol-2-yl)-4-oxo-3,4~
{':‘[)\N N N1 dihydroquinazolin-7-yi]-3-methyl-
NH Hr"“ 5-oxo-N*[(1S,2S,38.5R)-2,6,6-
0 trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide
226 g H,C C*(';H (3S)-N-{3-[2-(4- 699.2
\©\/\Nﬁ '1\ *| bromophenyl)ethyl]-4-oxo0-2-
pyrazin-2-yl-3,4-
r@)\ N’\f o, dihydroquinazolin-7-yi}-3-methyl-
N " N™ | 5-0x0-N“[(15,25,35,6R)-2,6,6-
0 trimethylbicycio[3.1.1]hept-3-

yl]piperazine-1-carboximidamide
(3R)-N-{3-[2-(4- 720.1

227 lor o HyCa 'F"s
\@L/\N CH, bromophenyl)ethyl].4-ox0..2-

l F | pyridin-3-yl-3,4-dihydroquinazolin-
,@/J*N NN | 7-yi-3-(difluoromethy)-N-
P (N | [(18,25,38,5R)-2,6,6-
trimethylbicycio[3.1.1]hept-3-
yllpiperazine-1-carboximidamide

228 | HC (3R)-N-{3-[2-(2,4- 7005
\Q\/\ CHs dichlerophenyl)ethyl]-4-oxo-2-

i Fl\ pyrazin-2-yl-3,4-

N NF | dihydroquinazolin-7-yl}-3-
N LM | (difluaromethyl)-N'-
[(18,28,35,5R)-2,6,6-
trimethylbicyclo[3.1.1)hept-3-
yl]piperazine-1-carboximidamide
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| . +
fluoro-4- 577.82 N-a (nethyl oxy)phenyl]eth y I}-4-0x0-3, 4-di hydro- H

7-qui nazolinyl)-3,4- dihydroxy-N - [(1 R 2S, 3S,5S)-2, 6, 6-
trimet hyl bicycl o[ 3. 1. 11 hept-3-yl]-1- pyrrolidinecarboximda mde 283 F "~

N(3-{2- [2f|uoro4 B3.62MWH ' | oTLt (nmethyloxy henX geth 608. 20
yl }-4- oxo-WO2M%8dt o b .0 7- qui nazol inyl)-N- g [(1 RESS/EIYENN 6 6. 0
trimethyl bicyclo[ 3.1, 1] hept 3-yl]-4- thionorphol inecarboxi m dam de

1, 1-'di oxi de 284 0° ~'F (3S, 4S)-N-(3-{2-[2- B 3.74 MFH 578.21 (nethyto | h
.a met hxy) phenyl]eth vyl}-4-o0xo-3,4-di hydro- oH 7-quinazolinyl)-3,4

di hydroxy-N -1 D 2S.-3S, '—'\Q\-? 6,6 trimethylbicyclo[3 1 1 ] hept-3-yl]-1
pyrrol i di necdrfdx 3(3§EN é[Zf(Hroro 4- B 3|81l
(met hyl oxy) pHenyl y aﬁth ¥idt-exod-N N\H

7-qui nazol i nyjl ) - N '@goglsgy n ﬂohn%& kR 25 35.89)-2,6,6

5-ox0-N -[(1 §,28,38,5R)-2,6,6-
trimethylbicyclo[3.1 .A]hept-3-
yl]piperazine-1-carboximidamide

{38)-N-{3-[2-(4~ 696
CHy [ bromophenyl)ethyl]-4-oxo-2-
pyridin-3-yl-3,4-dihydroquinazolin-
wCHy | 7_yl}-3-methyl-5-oxo-N'-
[(15,25,35,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
ylpiperazine-1-carboximidamide

(3R)-N-{3-[2-(4- 719.4
CHy| bromophenyl)ethyl]-4-oxo-2-
pyrazin-2-yl-3,4-

i dihydroquinazolin-7-yl}-3-
(difiuoromethyl)-N'-
[(18,28,35,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide

232 CH )
3 (3S)-N-{2-(cyclopropylamine)-3-[2- 684.4

JD (2,4-dichlorophenyl)ethyl]-4-oxo-
J\ J\ ‘\GH, 3,4-dihydroquinazolin-7-yi}-3-
methyl-5-oxo-N'-[(1S,28,38,5R}-

2.6,6-trimethylbicyclo[3.1.1]hept-
3-yllpiperazine-1-carboximidamide

233 (3R)-N-{3-[2-(4-bromo-2- 739.1

H| fluorophenyl)ethyl]-4-axo-2-
)‘j@\ pyrazin-2-yl-3,4-
/Yk J\ “k dihydroquinazolin-7-yl}-3-
k,NH (difiuoromethyl)-N'-
[(18,28,38,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yl]piperazine-1-carboximidamide

234 (3R)-3-(difluoromethyl)-N-{3-[2-(2-| 689.5
Hy| fluoro-4-methoxyphenyl)ethyl]-4-
J\ oxo-2-pyrazin-2-yl-3,4-
j)“ dihydroquinazolin-7-yl}-N'-
\/N“ [(15,2S,3S,5R)-2,6,6-
frimethylbicyclo[3.1.1}hept-3-
yl]piperazine-1-carboximidamide
H,c Ha | (3R)-N-{3-[2-(4- 875.4

\©\/\ ! :H' chlorophenyl)ethyl}-4-oxo-2-
I\II\,N

230

231

235

A k pyrazin-2-yl-3,4-

N “N'F| dihydroquinazolin-7-yl}-3-
{diftuoromethyl)-N'-
[(1S,28,38,5R)-2,6,6-
trimethylbicycio[3.1. 1]hept-3-
yllpiperazine-1-carboximidamide
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|

trinmethyl blcyclo[3.1.1 ]
(met hyl oxy) phenyl |
7-qui nazolinyl)-N -(2- hydroxyet hyI )-N"-
trimethyl bicyclo[3. 1. 1]

hept - 3-yl | guani di ne

¢
286 0

| oxy) phenyl ] eth 536.23 yl}-4-o0x0-3,4-di hydro ]
[(1 R 2S,3S,59)-2,6, 6-

hept -

3-yl ] guani di ne 155 WO 2005/ 051391

FN(3-{ A2 72 MH

PCTI US2004V 8381588139087 N- ( 3- {2-[2-fluoro-4- A 2.68 Mi-H RETAIS2004/039020
(met hyl oxy) phenyl Jeth 549.97 N yl }-4-0x0-3,4-dihydro NN 1'a

7-qui nazolinyl)-N
trinmethyl bicyclo[3.1.1 ]

S

2.71 MH | F
7- quinazoliny
trimet hyl bi cy
\ I H (nethyl
7- qui nazol i ny

[B
h
N -

-(2- hydroxypropyl)-N'-
hept - 3-yl ] guani di ne
3 41

/I oxy
3““; ?? df oxy fr O"Qr

amlqmnlnenyl)etaﬂ] -1 HZnddl-8

[(1 R 2S, 3S,5S9)-2,
288 N -
yl}40x0-3 4-di hy

6, 6-

dr o-

(BS)-Ny3-2ME- [ (1 R 2S, 3
M-gip droguujmllrgm

G

1s

RIS 59 2

tr:methylblcyclo[3 1.1]hept-3-
ylipiperazine-1-carboximidamids

3S6% -
8qr o- 4-
- di hyd
6, 6-

237

o*jj@ﬂcw

(38)-N-{3{2-(4-chloro-2-
fluocrophenyljethyl]-4-oxo-2-
pyridin-3-yI-3,4-dihydroquinazolin-
7-yl}-3-methyl-5-oxo-N'-
[(18,28,38,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide

670.4

238

(3R)-3-(difluoromethyt)-N-{3-[2-(2-
fluoro-4-methoxyphenyl)ethyl]-4-
ox0-2-piperidin-4-yl-3,4-
dihydroquinazolin-7-yl}-N'-
[(18,28,38,5R)-2,6,6-
trimethylbicyclo[3.1. 1]hept-3-
yllpiperazine-1-carboximidamide

694.6

239

(38)-N-{3-[2-{2-flucro-4-
methoxyphenyljethyl]-2-[(4-
methylpiperazin-1-ylymethyl]-4-
0%0-3,4-dihydroquinazolin-7-y1}-3-
methyl-5-oxo-N'-[(18,28,38,5R)-
2,8 ,6-trimethylbicyclo[3.1.1]hept-
3-yi)piperazine-1-carboximidamide

701.6

240

(38)-N-{3-[2~(2,4-
dichlorophenyl)ethyl]-2-[(3S)-3-
hydroxypyrrolidin-1-yl]-4-oxo-3,4-
dihydroquinazolin-7-yi}-3-methyl-
5-oxa-N'-[(18,25,3S,5R)-2,6,6-
trimethylbicyelof3.1.11hept-3-
yllpiperazine-1-carboximidamide

694.3

241

(3S)-N-{3-[2-(4-
chlcrophenyl)ethyl]-4-oxo-2-
piperidin-3-yl-3,4-
dihydroquinazolin-7-yl}-3-methyl-
5-oxo-N'-[(15,28,38,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide

676.5

242

(35)-N-{3-[2-(4-
chiorophenyl)sthyl]-4-oxo-2-
piperidin-4-yl-3,4-
dihydroguinazolin-7-yi}-3-methyl-
5-oxo-N'-[(18,28,35,5R)-2,6,6-
trimethylblicyclo[3.1.1]hept-3-

yllplperazine-1-carboximidamide

658.5
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tri met hyl bi
2.6 MHoO r
yl}-
R

cyclo[3.1.1 ]
fluoro-4- 601.27
40x0-3,4-dihydro NH 1,L L -

-

hept - 3-yl ] guani di ne

I ry (methyl oxy)phenyl]eth

pyrrol i di WP PMSRIAN de 291 (2R 4R)-N-{3-[2-(2,4- A 2. 68C

hyl]- 612.21 4-o0x0-3,4-dihydro-7 1 1116 qui nazolinyl}-4- "
N | ~ hydroxy-2 oH (hydroxynet hyl)-N -

di chl or ophenyl ) et

trimet hyl bi cycl of

3.1.1 ] hept-

[(1 R 2S,5S)-2,6, 6-
3-yl]-1- pyrrolidinecarboxinda mde 156 WO

NH 7 qul nazol i nyl )am' no]{[(l
,2S,55)-2,6,6- trinmethylbicyclo[3.1.1 ] hept-3- yl] %200@&9020

2005/ 051391 PCT/ US2004/ 039020 " 7q9 cci (3R)-N(3-[2-(2 4. A2
di chl or ophenyI2/ét hy@@iQ 22 H, CH’ L(é&)d\l@ [2H4di h dro-7 N N©805
qui nazol i nyl }- 3- g‘rg h%ng ﬂ};ﬂj‘ 050-8- 6-
trimethyl bi cycl of|3 1-Piperidin-3-yl-3
) dihydroquinazolin-7-yi}-3-
{difluoromethyl}-N'-
1(15,28,35,5R)-2,6,6- .
trimethylbicyclof3.1.1]hept-3-
yllpiperazine-1-carboximidamide
244 o (35)-N-{3-[2-(2-fluoro-4- 687.4
CH methoxyphenyl)ethyl]—Z—(4-
jm methylpiperazin-1-yl)-4-oxo-3,4-
oCH dihydroquinazolin-7-yl]-3-methyl-
Kfr 5-0x0-N'-[(18,28,38,5R)-2,6, 6-
o frimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide
245 |1 e . Oy | (38)-N-{3-[2-(2-fluoro-4- 668.5
Ry 3
\C"/\/\ e cHy| methoxyphenyljethyl}-4-oxo-2-
# N N pyridin-3-yl-3,4-dihydroquinazolin-
NANAF A0t | 7oylh4-hydroxy-3-methyl-N'-
L, W LN, | [(18,28,38,5R)-2,6,6-
N %" | trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide
CH3 .
248 18 < HC CHSH (38)-4-cyano-N-{3-{2-(2-fluoro-4- o775
Q\/\ c ‘| methoxyphenyl)ethyl}-4-oxo-2-
v j\ o | PYridin-3-y1-3 4-dihydroquinazolin-
Al NN | 7-y1)-3-methyl-N'[(18,28,35,5R)-
L "o, | 2,6,6-rimethylbicyclof3.1.1]hept-
N| 3-yllpiperazine-1-carboximidamide
247 |7 e . M | (38)4-(cyanomethyl)-N-{3-{2-(2- 6915
‘Q\/\ : CH, fluoro-4-methoxyphenyl)ethyl}-4-
Nﬂj@\ N oxo-2-pyridin-3-yi-3,4-
F oSy ‘H)L”/\I"\CH’ dihydroquinazolin-7-yl}-3-methyl-
L . LLA_#"| N-[(18,28,3S,5R)-2,6,6-
N trimethylbicyclo[3.1.1]hept-3-
yl]piperazine-1-carboximidamide
248 | v . EH | (BR)-N43-[2-(2-flucro-4- 6706
\Q’\/\ ? CH: methoxyphenyljethyl]-4-oxo-2-
N n.l“ pyridin-3-yl-3,4-dihydroguinazolin-
S N ”)‘N’\-“‘\F 7-yl}-3-(fluoromethyl)-N'-
- L_NH [(1S,28,35,5R)-2,6,6-
N trimethylbicyclo[3. 1. 1]hept-3-
yl)piperazine-1-carboximidamide
249 (&% HG M | (3R)-N-{3-[2-(2-fluoro-4- 706.5
H"t‘:ﬂ“c”; methoxyphenyl)ethyl]-4-oxo-2-
N * E ¢! pyridin-3-yl-3,4-dihydroquinazolin-
Foa' ’ N/\f“‘kp 7-yI}-3-(trifluoromethyl)-N'-

[(18,28,38,5R)})-2,6,6-
frimethylbicyclo[3.1.1]hept.3-
ylpiperazine-1-carboximidamide
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. 5

pyrrolidinecarboximida mde 293 ¢, ci " (3R -N{3-[2-(2,4- A 2.66 M+H
di chl orophenyl )ethyl]- 582.22 7 H 4-o0xo0-3, 4-di hydro-7 N HNQ

gui nazol i nyI} 3- hydroxy-N - H[(1R 2S5,59)-2,6,6 tri mathyl bicyclo[3.1.1 ]
hept - 3-y rrolidinecarboximda mde 294 ci ci 2-(2,4-
276 M W@P@ﬁ%mﬂphenyl)et hyl]- 582.25 H 4- oxo-3, 4- J%%F@?JS‘R?“

qui nazolinyl}-3- H hydroxy-N - [(1R 2S,5S)-2,6,6- trnethyl bicyclo[3.1.1]

,hept-3-yl]-1- pyrrolid i n eca rboxin da m de 295 H (3R 5S)-4-cyano- N[ 3-
A 2.71 MH OF {2-[2-fluoro-4- 689.38 N1~ " (nethyloxy)phenylleth HLN".

y| } 4- 0X0- 2 (Q- LN _=HJ p\ll‘l di n\lJ \ ’2 A~—ch hyrlrn 7 qIJ_l no7n| N Ll?’(]s"’ 5-
di net hyl - 1% [¥*28, 35S, 59) - 2H cmrlﬁﬁiw?v-tar(w@qr@ 3.1.1] %ept-s yl]-1-
pi per azi necar boxi m @ m §e 157 vesnethaaoenietyibdoxna 039020
N NI pyndln-4-yl-3.4-d1hydrct|qmnazolm-
PN u*u’\[“‘\F 7-y1}-3-(fluoromethyl)-N'-
NoA K/NH [(186,28,38,6R)-2,6,6-

trimethylbicyclo[3.1.1]hept-3-
yi]piperazine-1-carboximidamide

251 |§% oHy | (3R)-N-{3-[2-(2-fluoro-4- 671.4

o‘@f/\ i H’CCHa methoxyphenyl)ethyl]-4-oxo-2-
N * pyrazin-2-yl-3,4-
l N\j)%N uj\{/\f“\

~¢| dihydroquinazolin-7-yl}-3-

(fluoromethyl)-N'{{1S,28,38,5R}-
2,6,6-trimethylbicyclof3.1.11hept-
3-ylpiperazine-1-carboximidamide

252 he (3R)-N-[3-[2-(2-fluoro-4- 660.5
”‘LcH methoxyphenyl)ethyl]-4-oxo-2-
j@ (4H-1,2 4-triazol-3-yl)-3,4-
NW/L N/\f s~¢| dihydroquinazolin-7-yI]-3-
\._NH (lucromethy!)-N*-[(18,28,38,5R)-
2,6,6-trimethylbicyclo[3.1.1]hept-
3-ylipiperazine-1-carboximidamide

253 (3R)-N-{3-[2-(2-fluoro-4- 678.5
’c*‘LcH methoxyphenyl)ethyl]-2-
/b morpholin-4-yl-4-0x0-3,4-
,k dihydroquInazo!in-?-yl}-a-
“ (fluoromethyl)-N'-[(18,25,38,5R)-

2,6 8-trimethylbicyclo[3.1.1}hept-
3-yl]piperazine-1-carboximidamide

208 (3R)-N-[34{2-(2-fluoro-4- 676.4

e 'LGH methoxyphenyl)ethyl]-4-oxo-2-
j)\ 1 (1,3-thiazol-2-yi)-3,4-

dihydroquinazolin-7-yl]-3-
(fluoromethy)-N'-{(18,25,38,5R)-
2,8 6-trimethylbicyclo[3.1.1]hept-
3-yl]piperazine-1-carboximidamide

hG (3R)-N-[3-[2-(2-fluoro-4- 659.5
@:/\ jf i “‘LGH methaxyphenyl)ethyll-2-(1H-
imidazol-2-yl}-4-ox0-3 4-
dihydroquinazolin-7-yl]-3-
(fluoromethyl)-N'-{(15,28,38,5R)-
2,6,6-trimethylbicyclo[3.1.1]hept-
3-yl]piperazine-1-carboximidamide

H,

2585

o-C

methoxyphenyljethyll-4-oxo-3,4-

Q\/\ —‘b\ Hi dihydroquinazoiin-7-yl}-3-

e

256 g MG E il (3R)-N-{2-cyano-3-[2-(2-fluoro-4- | 618.4

{fluoromethyl}-N'-[(1S,28,5R)-
2,6,6-trimethylbicyclo[3.1.1]hept-
3-yl)piperazine-1-carboximidamide
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296 0 (3Rr0-4 [3-{2-[2- A 2.73 80.3 | fluoro-4- 680.39 N 4A

(met hyl oxy) phenyl Jeth yl}-4-0x0-2-(3- N a py(dinyl)-3,4-dihydro-

7-qui nazol i nyl ] -4- hydroxy- 3, 5-di net hyl - -[(1 R 2S,3S,55)- 2,6, 6-
trimethylbicyclo[3.1.1 ] hept-3-yl]-1- plpera2|necarbOX|n1da m de 297 F
(2R 6S) - I\I—‘T%X‘{OQI"%@” A 2.76 MH YY fluoro-4- 685 41 ~FPql/Us2004039030
(nethyloxy)phenyl]eth NIl N yI} 4-0x0-2-(3 Il ~o pyridinyl)-3,4-di hydro-

7- qui nazol i nyl ] - - dimethyl-N - [(1 R, 2S,3S,59)-2,6, 6-

trlnethylblcyclo[B 1.1 ] hept- 3 yi]-4- nnrphollnecarbOX|n1d anlde .38 298
(et hyi oxy) pheprpherd—yHeth—A—2—64 13 "%;“ Ai—H oXOh2 (3

(f "NHN pyrrzc?i?n 3, 4di hyeraLfof I]:I N@ 0X0- ,@9’5[5(
R, 2S, 3S, 5) - |2, 6, [6 A _jmbi“ | of 3| LM ﬁ%ﬂ] izl
pi per azi necar|boxi [m da F~i Y d,hyquumazo“n_-,_y]} N
N [(15,2S,38,5R)-2,6,6-

trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide

H

258 Chiral | - (3R)-N-{2-{cyclopropylamine)-3- 648.5

?Hi . CH,
°©:"/\ "=°~.Lca, [2-(2-fluoro-4-
ij\ N methoxyphenyl)ethyl}-4-oxo-3,4-
L N*N’W““*F dihydroquinazolin-7-y}-3-
A L ™ {fluoromethyl)-N'-[(1S,28,3S,5R)-
2,6,6-trimethylbicyclo[3.1.1]hept-
3-yl]piperazine-1-carboximidamide

Table of Examples 259-343

Ret.
Ex. Structure Name LC Time lon
Method {min)

259 e Al | N-{3-[2-(2-fluoro-4- B 3.35 M+H
@ methylphenylethyll-d- §50.3
Hl\° 0x0-3,4-

dihydroquinazolin-7-
yi}-3-oxo-N'-
[(1R,28,38,565)-2,6,6-
trimethylbicyclo[3.1.1]
hepi-3-yllpiperazine-1-
carboximidamide

N-{3-[2-(2,4~ B | 344 | m+H

Mo R i AN H

i L;J@' :I:Jq @; dichlorophenyl)ethyl]- 595.2
/@’\’ ( l ! 4-0%0-3,4-
a ° NS0 dihydroquinazolin-7-
yl}-3-ox0-N'-
[(1R,28,38,55)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl)piperazine-1-
carboximidamide

260

261 (3R,58)-4-cyano-N-{3- B 2.71 M-H

i N, H .

E mu}: (:2? [2-(2-fluoro-4- 596.4
/@’\’ () methylphenyl)ethy(]-4-

N oxo-3,4-

l,LI dihydroquinazolin-7-
yl}-3,5-dimethyl-N'-
[(1R,28,35,58)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yilpiperazine-1-
carboximidamide




- C e ;

299 (3R 5S5)-N-[3-{2-[2- A2.9 MH F fluoro-4- 663.57 ~ 1' N

(et hyl oxy) phenyl Jeth ~~Y ~N yI}-4-oxo-2-(3 CNd pyridinyl)-3,4-di hydro- 7-qu
i nazol inyl]-3, 5- dimethyl-N - [(1 R 2S,3S, 5S)-2,6, 6-

trinmethyl bicyclo[3.1.1 ] hept 3-yl]-1- plperldlnecarbOX|n1|da m de 158 WD
2005/ 0513940 PEYPVSH004/ 039020 300 , 0 F N-[3-{2-[2-f| uBFEUR0040330291 \y H

(et hyl oxy) phenyl Jeth 623. 33 yI}-4 ox0-2-(3 r " "a pyridinyl)-3,4-di hydro-
rY OH 7- quinazolinyl]-S- hydroxy-N - [(1 R 2S, 3S,5S)-2, 6, 6-

tri met hyl bi cyclo[3 1] hept-3- yI] 1 azetid i necarboximid a mde 301
"j anj (3R ul g 1 r'll 1 Jf") r") f= .le'IL = \11241 C)

(rret hyl oxy) pt2éay 4(3@){-5 {%[24(2 Pcﬁgd o- A" 1-y4 naMeHi nyl ) - 3, 5-
di methyl -N [ (1]R t4ox0 o[3. 1.]1] heptt83{yl]-1
pi perazi necgr box d|hydroqu|nazoltn -7-

yi}-3-methyl-5-oxo-N'-

[(1R,25,38,65)-2,6,6-

trimethylbicyclo[3.1.1)

hept-3-ylpiperazine-1-

carboximidamide

263 1 “! | | 2-acelty-N-{3-2-(2- A | 2684 | MH

Pt fluoro-4- 534.3
N’“m N W methyliphenyl)ethyl]-4-
F k*N N'N\\/ ox0-3,4-

H R g dihydroquinazolin-7- .
yl}-N'-[(1R,28,38,55)-
2,66- -
trimethylbicyclo[3.1.1]
hept-3-
yvilhydrazinecarboximi
damide

264 {{Z)-({3~]2-(2-fluoro-4- A 261 | M+H
o methylphenyl)ethyil-4- 534.4
N N 0X0-3,4-

nJL nw,m, dihydroquinazolin-7-

N yllamino}{(1R, 28,38,

58)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-
yllimino}methyhhydraz
inecarboximidamide

265 | ‘&E 4-(4-acetylphenyl)-N- B | 353 | MH
Q@v&l U5, (3-{2-{2-fluoro-4- 677.32

s 1@ (methyloxy)phenylleth

yl}-4-ox0-3,4-dihydro-
N\Q\K 7-quinazolinyl)-N'-

[{(1R,25,38,55)-2,6,8-
trimethylbicycio[3.1.1]
hept-3-yl]-1-
piperazinecarboximida
mide

266 N-(3-{2-]2-fluoro-4- B 3.62 M-H

’O‘QA i ;@:ﬂ (methyloxy)phenyljeth 606.29

g yl}-4-0x0-3,4-dihydro-

N ,r{l\ m 7-quinazolinyl)-N'-
[(1R,28,38,55)-2,6,6-

- | trimethylbicycio[3.1.1]

hept-3-yl]-3,4-dihydro- -

2(1H)-

isoquinolinecarboximid

amide
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N SO R !

302 0\ N (3-{2-[2-fluoro-4- A 2.55 MH (nethyloxy)phenyl]eth 560.58 ~~
yl }-4-o0x0-3, 4-di hydro F'JV 7-qui nazolinyl)-3- hyd roxy-3-nmethyl-N- [(1

R, 2S, 3S,55)-2,6,6- trinethylbicyclo[3.1.1 ] hept-3-yl]-1-
azetldlnecarbOX|mda m de 303 N-(3-{2-[2-fluoro-4- A 2. M 2 0Nl 11 %
(et hyl oxYQHEHYIPEt h 588. 45 H yI} 4 oxo- 3, 4 di hydro PC%’S’SZ‘\Q‘UE‘%%O N-"

7-qui nazolinyl) M hydroxy 4-methyl -N - 1(1 R 2S, 3S,5S)-2, 6, 6-

trimethyl bicyclo[3.1.1] hept-3- yI] 1 piperid inecarboximida mde 304
N(3-(2-[2-fluoro-4- A 2.58 MH (rrethyl oxy)phenyl]eth 601 42 "

yl) - 4- oxo- 3, ITiydro N CE 7= gaf 1 ZUII ety tHAe}—N -

[ (1R 2S, 3S, 55‘56g 2B~ trigret hyh By |"b f?fft' ‘4‘hept Byl 3J4.5 M-H

pi peri di necal boxilni Udes 1 ’Q ’g_b v /lus2004) 039028782805 cci H
di chl o o(phenyl)eEt hyA | - 3| |48 Y¥8t ghol i nyjl ) -4 |rJ

0xo- 3, 4-di hydr o-|7- OH qui natZdUsn) Iiet 233353)-255-
trimethylbicyclof3.1.1]
hept-3-yl}-4-
thiomorpholinecarboxi
midamide

268 | o h“ ethyl [4-(2)-[(3{2-2-| B | 358 | M+H

— N O

fluoro-4- 647.29
(methyloxy)phenyljeth
yi}-4-ox0-3,4-dihydro-
o™~|7-
quinazolinylyamino)}{[(1
R,2S5,55)-2,6,6- |
trimethylbicyclo[3.1.1]
hept-3-
yljimino}methyl)-1-
piperazinyllacetate

269 N-(3-{2-[2-fluoro-4- B 3.88 M+H
/°m (methyloxy)phenyljeth 650.40
yi}-4-0x0-3,4-dihydro-
SEAYS
H

7-quinazolinyl)-4-
{phenyimethyl)-N'-
[(1R,25,58)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
piperidinecarboximida
mide
270 |f . 4-(2-chlorophenyl)-N- B 3.83 ' M+H
- @:,\ £ (342-2-fluoro-4- 671.29
N::D\u J Od {methyloxy)phenylleth
@ o yi}-4-0x0-3,4-dihydro-
"‘@ 7-quinazolinyl)-N'-
[(1R,28,55)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
piperazinecarboximida
mide

271 N-{3-{2-[2-fluoro-4- B 3.54 | M+H

/0m ﬁ (methyloxy)phenyljeth 562.25

jj@ N yl}-4-ox0-3,4-dihydro-
7-quinazolinyl)-N'-

¥ Oo [(1R,25,55)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-4-
morpholinecarboximid
amide
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L L

hydroxy-N - [(1 R 2S,3S,55)-2,6,6- trinmethylbicyclo[3.1.1 ] hept-3-yl]-1-
azetidi necarboximda mde 306 ci (3S)-N-[3-[2-(2,4- C 3.59 MtH

di chl orophenyl )ethyl]- 694 2-(4-norpholinyl)-4 ~J NHN N

0x0- 3, 4-di (%/dro 7- quinazolinyl]-3-nmethyl- o 5-oxo-N H; 2 38 58) 2,6, 6-
trimethyl BYQ2MWEPBP%. 1.1 ] hept-3-yl]-1- piperazin ecaPb&¥ "r%’? m de 307
cC, ¢ N[3-[2-(2,4- C 3.73 M+tH di chl orophenyl )ethyl]- 693 j, J
2-(4-norpholinyl)-4 rJ " H "~ oxo-3,4-di hydro-7- quinazolinyl]-3, 5-
dinethyl-N - [(1 R 2S,3S,55)-2,6,6- trinmethylbicyclo[3.1.1 ] hept-3-yl]-1-
pi peridi necarboxin da nide 208 po " (39)-NJ{2-(4-acetyl-1- C 3 53 MtH o

N ' : kH di chliersl ph M&hy ]- 3‘>(2H‘$3)N(1-{2 [24 oXxo- B, 4-{dd.beyqlr O4+HA 0~ iyJ H
3 1.1 ]

L(N' qui nazdgl i ny - INfluorg-¢-1 R, 2S, 3S,5S) - 2,|6, 6- | 590.28
tri met hyl bi cycl ¢ t)‘«fﬁy | {methyisxyaheayisted ar boxi| m d4
yl}-4-0x0-3,4-dihydro-
7-quinazolinyl)-2,6-
dimethyl-N'-
[(1R,28,5S)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-4-
morpholinecarboximid
amide

ethyl 1-{(Z)-[(3-(2-[2- B 3.67 M+H

o} ¢ ¥ .
’ \Q/\,\fon ﬁ fiuoro-4- 632.32
H
N ﬂJ\N

273

{methyloxy)phenylleth
yl}-4-0x0-3,4-dihydro-
7-
quinazolinylyamino}{{(1
R,28,58)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-
ylJimino}methyl)-4-
piperidinecarboxylate

274 |[ o . , N-(3-{2-[2-fluoro-4- B 375 | M+H
’ ‘@(v\ (methyloxy)phenylleth 588.31
’ Hl | yl}-4-ox0-3,4-dihydro-
=N

NN 7-quinazolinyl)-3,5-

q dimethyl-N'-
[(1R,28,55)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
piperidinecarboximida
mide

ot N-(3-{2-[2-luoro-4- B | 375 | M+H
X \,@EH (methyloxy)phenylleth 637.34
& N)"!\N,\ yl}-4-0x0-3,4-dihydro-

7-quinazolinyl)-4-
" K/“‘@ phenyl-N-{(1R 28 55)-

275

trimethylbicyclo]3.1.1]
hept-3-yI]-1-
piperazinecarboximida
mide

o . N-(3-{2-2-fluoro-4- B 362 | M+H
g mﬂ (methyloxy)phenyljeth 560.25
Hi | yi}-4-0x0-3,4-dihydro-
N D 7-quinazolinyl}-N'-
[{1R,28,55)-2,6.6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
piperidinecarboximida
mide

276
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e 1 .

e ——

m de 160 _ | WD 2005/051391 PCT/ US2004/ 039020 309 H N-{2-(4-acetyl-1- C
3.65 MrH ova piperazinyl)-3-(2-(2,4- 694 N1 H dichlorophenyl)ethyl] N ~N N
N 4-oxo- 3, 4-di hydro-7- 0 H aOH qui nazolinyl)-3- hydroxy-N - [(1
R, 2S, 3S,59) - 2, 6, 6- trlrrethylblcyclo(B 1.1 ] hept- 3yIL azetid in
ecar boxi mWQAOSATIAY 310 G / a H (3S)-N-{3-[2-(2,4- C ¥ gmmqglms%zo
di chl orophenyl)ethyl]- 721 N H 2-[(35)-3-nethyl-5 o~ oxo-1-piperazinyl]-4-
HNJ ~yNH oxo- 3, 4-di hydro-7- qul nazolinyl)-3-nethyl- 5-oxo-N [(1
R 2S,3S,55)-2,6,6- trinethylbicyclo[3.1.1 ] hept-3-yl]-1-
pi per azi nec 311 11- N {3-12.42-4- C 3 61 MH—€G—034 0
2i chl or o- me- (77 68( H - ) - 3e=t4¥apbtylhwqa{512€ oyo B- pi|p®fazi MpH] -[4- N) N
Na oxo- 3, 4- Ji hya @J—J %ui r?mw-ﬂ-n yl 2. droxy-N - [ 16':%2£S, 3S,

- - ' m
5R)-2,6,6- tfring St 3] yl}ff.o og4_ﬂ gro-

M 7-qu|nazohnyl) N-
[(1R,28,58)-2,6,6-
trimethytbicyclo]3.1.1]
hept-3-yilhexahydro-
1H-1,4-diazepine-1-
carboximidamide

278 N-(3-{2-[2-fluoro-4- B 3.81 M+H

O F
X (methyloxy)phenyileth 665.39
" yl}-4-oxo-3,4-dihydro-
”Cg,’ 7-quinazolinyl)-3-
CL| | methyl-a-4-
methylphenyl)-N'-
[(1R,28,568)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl}-1-
piperazinecarboximida
mide

279 || .0 F N-(3-{2-[2-fluoro-4- B 3.34 M+H
@/\”"%CL :@b (methyloxy)phenyleth 562.28
A | | yl}-4-0x0-3,4-dihydro-

¥ e 7-quinazolinyl}-3-
hydroxy-N'-
[(1R,28,38,55)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl}-1-
pyrrolidinecarboximida
mide

280 B 327 | M+H

-0 F N-{3-{2-[2-fiucro-4- .
T2 B, | | (methyloxy)phenylleth 576.30
")I:L X | | yl}-4-ox0-3,4-dihydro-

YTl U 7-quinazolinyl)-3-
hydroxy-N'-
[(1R,28,38,55)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
piperidinecarboximida
mide

ok (28)-N-(3<2-2fluoro- | B | 331 | M+H
LA - 576.35
( N H

281

| {methyloxy)phenylleth
R ;@j yl}-4-0x0-3,4-dinydro-
7-quinazolinyl)-2-
{(hydroxymethyl)-N'-
[(1R,28,35,563)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
pyrrolidinecarboximida
mide ~
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azetidinecarboximda mde 312 H (3S)-N-[3-[2-(2,4- C 3.59 MtH Ccl o

di chl orophenyl)ethyl]- 680 N N H 2-(3-hydroxy-1 azetidinyl)-4-0x0-3,4- NN
Ndi hydro-7 HONH qui nazolinyl]-3-methyl- 0 5-oxo-N [(1 S, 2S, 3S,5R)-2,6, 6-
trimethyl bicyclo[3.1.1] hept-3-yi]-1- piperazin ecarb de 161 WO
2005/ 05139&0¥9&§’P{3392004/ 039020 313 a ci H N-13-[2-(2, 4 é?’:‘“@@"%@ﬂ%

di chl orophenyl )ethyl]- 639 H H 2-(3-hydroxy-1 ~, azetidinyl)-4-0x0-3,4- p
Ha dl hydro-7 Ho a" quinazolinyl]-3- hydroxy-N - [(1 S, 2S,3S, 5R-2,6, 6-
trimethyl bicyclo[3.1.1 ] hept-3-yl]-1- azetidinecarboximida mde 314 , ,
(3R, 5S)-4-cyanao-N-[3- A 2 81 Med [2-(2 4. 719 e H dichlorophenyl)ethyl] r
" Nr 2-(4-nopzebqgl m 4- " o - mmmaq{z [qu Raz@ i ny8.p3 3, B+H
dimethyl -N -| [ (2 %\u tfingrodt hyl bi cycl|o[ 3. 1.{1 ] | $77.82

(methyloxy)phenylleth
yl}-4-ox0-3,4-dihydro-
7-quinazolinyl}-3 4-
dihydroxy-N'-
[(1R,2S,35,55)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yll-1-
pyrrolidinecarboximida
mide

283 N-(3-{2-[2-fluoro-4- B 362 | M+H
m {methyloxy)phenyl]eth 608.20
yl}-4-ox0-3,4-dihydro-
A~ | | 7-quinazoliny)-N'-
#° | (1R,28,35,55)-2,6,6-
© | | trimethylbicyclo[3.1.1]-
! - hept-3-yi]-4-
‘ thiomorpholinecarboxi
midamide 1,1-dioxide

o F (35,48)-N-{3-{2-[2- B 3.74 | M+H
X R " fluoro-4- 578.21

. methyloxy)phenyl]eth

S H’L” - §rl}-4-oxo-3,4-dihydro-
o | | 7-quinazolinyl)-3,4-
dihydroxy-N'-
[(1R,28,35,65)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yI]-1-
pyrrofidinecarboximida
mids

285 | |} N-(3-{2-[2-fluoro-4- B 387 | M+H
m (methyloxy)phenylleth 559.27
LjD~ NH | ylk-4-0x0-3,4-dihydro-
N N NH 7T-quinazolinyl}-N'-4H- :
«Nw 1,2,4-triazol-4-y-N"-
NN [(1R,2S,38,55)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yljguanidine

t

284

286 v N-(3-{2-[2-fluoro-4- A 272 M+H
’Om ) (methyloxy)phenylleth 536.23
= ’L&l ol yl}-4-0xo0-3,4-dihydro-

N 7-quinazolinyf)-N'-(2-
hydroxyethyl)-N"-
{(1R,28,38,55)-2,6,6-
trimethylbicycle[3.1.1]

hept-3-yllguanidine
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hept-3-yl]-1- piperazin eca rboxi mda mde 315 H (2R 6S)-N-[3-12-(2,4- A
2.84 MtH di chl orophenyl)ethyl]- 695 2-(4- m)rphol | nyl)-4 ate"
0x0- 3, 4-di hydro-7- J qui nazolinyl]-2,6- dinethyl- [(1 R 2S, 3S,5S)-2, 6, 6-

trimethyl bicyclo[3.1.1 ] hept-3-yl]-4- norpholi necar boximd amde 316 H
N-[ 3-[ 2- (VQ2004033918 McH o TZ di chi or ophenyl ) et hyl ] - EEFUSEO#{03%020
2-(4-nmorpholinyl)-4 rHI p ~ oxo-3,4-dlhydro-7- 0 o quinazolinyl]-N- [(1
S,2R 3R 5R)-2,6,6- trinmethylbicyclo[3.1.1 ] hept-3-yl]-4-

nmor phol i necarboxi mid amde 162 WO 2005/ 051391 PCT/ US2004/ 039020 317 cl a

(3S)-N-[3-[2-(2.4- A 231 MHI)5 ]

di chl orophenyl)ethyl]-

707

N

2- (4- et hyl - [loge N

qgui nazol i nyl | - 3|1

1. 1] hept}3-yl]

-+ pi pgram nyl
re‘tqzy[f 90X 0- Nj[%j:!
:nujm’\r

144d

il

W32 -flublodli hy

(RetBEN@Bhdnlet!?

yi}-4-0x0-3,4-dihydro-
7-quinazolinyl)-N'-(2-
hydroxypropyl)-N"-
[(1R,28,38,55)-2,6,6-
trimethyibicyclo[3.1.1]
hept-3-yllguanidine

ro-a/
6, 6-

t

2.68

rimet

M+H
hBABISY ¢

288

pCe

-G F
“da 2

N'-(3-{2-[2-fluoro-4-
(methyloxy)phenylleth
y\}-4-0x0-3,4-dihydro-
7-quinazolinyf)-N-(2-
hydroxyethyl}-N-
methyl-N"-
[(1R,2S5,35,568)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-ylJguanidine

2.71

M-H
548.41

289

N-(3-{2-[2-fluoro-4-
{methyloxy)phenylleth
yl}-4-oxo0-3,4-dihydro-
7-quinazolinyl)-N'-(3-
hydroxypropyl}-N"-
[(1R,2S,38,58)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yijguanidine

272

548.35

290

N-{1-((2)-(3+2-[2-
fluoro-4-
(methyloxy)pheny!]eth
yl}-4-ox0-3,4-dihydro-
7-
quinazolinyljamino}{[(1
R,28,55)-2,6,6-
trimethylbicyclo[3.1.1)
hept-3-
yllimino}methyl)-3-
pyrrolidinyljacetamide

2.6

601.27

291

T

J\@ OH

(2R, 4R)-N-{3-[2-(2,4-
dichlorophenyl}ethyll-
4-o0x0-3,4-dihydro-7-
quinazolinyl}-4-
hydroxy-2-
(hydroxymethyl}-N'-
[(1R,28,58)-2,6,6-
trimethylblcyclo[3.1.1]
hept-3-yl]-1-
pyrrolidinecarboximida
mide

2.68

M+H
612.21
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A i

pi perazi necarboximida mde 318 a\ a (2R 6S)-N-[3-[2-(2,4- A 2.28 MtH
Tv~~N di chl orophenyl )ethyl]- 708 / ~ N 2-(4-methyl-1- N AfY

pi perazinyl)-4-o0x0-3,4- ~n b di hydro-7 quinazolinyl]-2,6- dinethyl- [(1
R 2S, 3S, 55)-2,6, 6- trinmethylbicyclo[3.1.1 ] hept-3-

mor phol i néwﬁ%'é’ﬂ?lﬁ?’u d amde 319 H (3S)-N-[3-[2-(2, 4- K\éEJ”ﬂ"“Mﬂﬂ"z

di chl orophenyl)ethyl]- 708 N N 2-(4-hydroxy-1 | JlI piperidinyl)-4- oxo 3, 4-
,~ JN N H di hydro-7 H' quinazolinyl]-3-nethyl- 5-o0oxo-N [(1

R, 2S,3S,55)-2,6,6- trinethylbicyclo[3.1.1] hept-3-yl]-1- p| pera2| n
ecarboxi mi da de Q?ﬂl—l(’)QTRQ\ [ 3-[2-(2 4 A2 78 MiH =
di chl orophen;dgietchy ]a 709 N 4{3&){“{6{2}»‘(214- N N | AY 266 | M+H
pi peri di nyl )} 4- - Hd < o0 X 11| diclonephenylietikolli nyl ] -2, 6- |A%®82 hyl -
[(1 R 2S,3S,[59)- 2,6, 6- E,L' E i?t—au :)&roeslrgntﬂmxdrw_

QH

M\J

Lt

quinazolinyl}-3-
(hydroxymethyl)-N"-
[(1R,25,58)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
pyrrolidinecarboximida
mide

(3R)-N-{3-[2-(2,4- A | 266 | M+H
cl Cl

2 i hethyll- 582.22
\@:/\N }F@; dlchlorophepy)e yl]

LN N)\ '

293

4-0x0-3,4-dihydro-7-

N :Q quinazolinyl}-3-
hydroxy-N'-

] |1(1R,2S,55)-2,6,6-

trimethylbicyclo[3.1.1]

hept-3-yl]-1-

pyrrolidinecarboximida

mide

294 | iy o (35)-N-{3-[2-(2,4- A 276 | M+H
' dichlorophenyl)ethyl}- 582.25
L )",\ H| | 4-ox0-3,4-dihydro-7-
i N D quinazolinyl}-3-

4 hydroxy-N'-

o 11 [(1R,2S,55)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
pyrrolidinecarboximida
mide

295 . [ I (3R,58)-4-cyano-N-[3- A 271 M-H

A {2-2-fluoro-4- ~ | 689.38
m‘nh N (methyloxy)phenylleth
Q)“ NN U yl}-4-0x0-2-(3-
¢ sl | pyridinyl)-34-dihydro-
- 7-quinazolinyl]-3,5-
dimethyl-N'-
[(1R,28,38,55)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl}-1-
piperazinecarboximida
mide
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hept - 3-

yl]-4- norpholinecarboximid amde 163 WO 2005/ 051391

PCT/ US2004/ 039020 321 a N-13-[2-(2.4- A 2.78 MrH dichl orophenyl)et hyl] -

681
qui nazol i

hept - 3-yl ]‘X LWB’P{;‘H
di chl or ophenyl ) et hyl ] -
pi per azi nyl) - 4- oxo- 3, 4-
[(1 R 2S,35, 55)-2,6, 6-

rboximida md

ox4 N pi peri di no

323 ('m 5S) - 4.

i peridinyl)-4-xo0-3,4- |
(1 R 2S,3S,59)-2,6, 6-
| necarboximid amde 322 a
666 X IN N H 2-(4-nethyl -
, N, J a aOH di hydro-7- quinazolinyl]-3- hydroxy-N -
hept-3-yl]-1- azetid ineca
[2-

trinmethyl bicycl o[ 3. 1.1]

("\IQ

NI

1

trimet hyI bi cyc
N-[3

N

M=-H

H di chl or oph
di hydro-7- ¢

20y |
ul Ng

14

&

ol

No-N-[3- A 2 14 A
- { 4(3reass0- L |
fluoro-4-
(methyloxy}phenylleth
yl}-4-0x0-2-(3-
pyridinyl)-3,4-dihydro-

7-quinazolinyl}-4-
hydroxy-3,5-dimethyl-
N-[(1R,28,38,58)-
2,66-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
piperazinecarboximida
mide

\ plAper

H 0 di hydro-7 H
| o
55;"(35%"0&’0392?“2 18 M+H

~

24

azThy

132

| M-H-
680.39

N

oxo- 3, 4-

297

(2R,6S)-N-[3-{2[2-
fluoro-4-
{methyloxy)phenylleth
yl}-4-ox0-2-(3-
pyridinyl)-3,4-dihydro-
7-quinazolinyl]-2,6-

dimethyl-N'-
[(1R,28,35,565)-2,6,6-
trimeihylbicyclof3.1.1]
hept-3-yi}-4-
morpholinecarboximid
amide

2.76

M-H
665.41

208

N-[3-{2-[2-fluoro-4-
{methyloxy)phenylleth
yi}-4-ox0-2-(3-
pyridinyl)-3,4-dihydro-
7-quinazolinyl]-3-oxo-

N"-[(1R,28,38,58)-
2,6,6-
trimethylbicyclof3.1.1]
hept-3-yl]-1-
piperazinecarboximida
mide

284

650.38

299

{3R,58)-N-{3-{2-[2-
fluoro-4-
(methyloxy)phenylleth
yi}-4-ox0-2-(3~
pyridinyl}-3,4-dihydro-
7-quinazolinyl]-3,5-

dimethyl-N'-
[(1R,28,38,55)-2,6,6-
trimethylbicycle[3.1.1]
hept-3-yl}-1-
piperidinecarboximida

mide

29

M-H
663.57

158



!

dimethyl-N - [(1 R 2S.3S, 5S5)-2, 6, 6- trinmethylbicyclo[3.1.1]

hept - 3-yl ]-1- piperazinecarboximda mde 324 N[3-[2-(2,4- A2.11 WH G 1
f dichl orophenyl)ethyl]- 692 H 2-(4-nethyl-| piperazi nyI ) - 4- oxo0-3,4- NJ H
N di hydro-7 qui nazolinyl]-4-oxo-N- [(1 R 2S,3S, 59)-2, -

trimet hyl BV@YEISESEOM . 1] hept-3-yl]-1 piperi d inecar b&ET H‘ISFWé’O”H"r“de 164 |
WO 2005/ 051391 PCT/ 1JS2004/ 039020 d 325 q ichl oropheophe A 2.63 M+H |
ichlnyl)ethylj- 667 2-(4-hydroxy-1 N NI g~ N piperidinyf-4-oxo-3,4- ~CH
di hydro-7 HO qui nazol i nyl]-3- hydr oxy N- [(1 R 2S,3S,595)-2,6, 6-

t r | n’Et hyl bl CVCl 0 3 1 1 ] heDt 3-vl]1-1- az.e_t_|_d.|_n.e_g_a_r hoxi m HQ nllrln 326 q Cl
(3R, 5S) - 4- cy@dpe- N—C[ 3- A 2 63 | 21\([&{212—%6}6-4- " di ct orjophenyIM-Ethyl] rIN
N" NY 2-(4fhydio -1 - (methyloxy)phenylleth 623.33

yl}-4-0x0-2-(3-
Q/L “J‘" pyridinyl)-3,4-dihydro-
OH 7-quinazolinyl}-3-
hydroxy-N'-
[(1R,28,35,58)-2,6,6-
trimethylbicyclo[3.1.1]

hept-3-yi}-1-
| azefidinecarboximida
mide
H
301 3R,58)-4-cyano-N-~(3- B 3.3 M-H
’Q\Q\ﬁ 3 \(EEH Ez-[z-ﬂuoro-tl— 612.41
N N’

| (methyloxy)phenylleth
£ HJ\"/\I‘M yl}-4-0x0-3,4-dihydro-
K{\N 7-quinazolinyl)-3,5-
- dimethyl-N'-
[(1R,2S,35,55)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
piperazinecarboximida
mide

] ' N-{3-{2-[2-fluoro-4- A 255 | M-H
210 0 ‘ﬂ;ﬁ (methyloxy)phenyTjeth 560,58
NJ\/@\ ;1" yl}-4-ox0-3,4-dihydro- ‘
F S Ay 7-quinazolinyl)-3-

i | hydroxy-3-methyi-N'-
[(1R,28,38,565)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl}-1-
azetidinecarboximida
mide

| N-(3-{2-[2-fluoro-4- A 256 | M-H
3\ “]:Es (methyloxy)phenylleth 588.45
N‘WI:L N H | | yi}-4-0x0-3,4-dihydro-
F k‘N J\N 7-quinazolinyl)-4-

H O(O” hydroxy-4-methyl-N'-
[(1R,28,38,55)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl}-1-
piperidinecarboximida
mide

! ¥ N-(3-{2-[2-fluoro-4- A 258 | M-H

304 ' ‘@f (methyloxy)phenyljeth 601.42
H| | yl}-4-ox0-3,4-dihydro-

NN 7-quinazolinyl)-4-
§ O“rg [(methyloxy)imino]-N'-
0| | [(1R,28,38,58)-2,8,6-
trimethylbicyclo]3.1.1]
hept-3-yl}-1-
piperidinecarboximida
mide

199



Ho" ~N pi peri di nyl ) -4-oxo- 3, 4- di hydro-7- quinazolinyl]-3,5- dinethyl-N- [(1
R 2S, 3S,5S5)-2,6,6- trinethylbicyclo[3.1.1 ] hept-3-yl]-1-

pi perazinecarboxirn'da m de 327 (3S)-N-[3-[2-(2,4- A1.88 MH o | ¢

di chl or ophen - 721 H 2-(4-ethyl-1l piperazinyl I, ~J

NH di hydr Y9 ‘H%’ I|nyI] 3-methyl - 5-oxo-N [(1 R 25)"5%@4@”@2“ - trim
ethyl bicyclo[3.1.1 ] hept-3-yl]-1 piperazlnecarboximda mde 328 G\ ¢

N-[3-[2-(2,4- A 2.17 MtH " dichlorophenyl)ethyl]- 680 N N H 2-(4-ethyl-|
N~N pi perazinyl)-4-oxo-3,4- OH J b dihydro-7 qul nazol i nyI] 3- hydroxy-N -

[(1 R 2S, 3S, 55—+ +'w'hﬁ,e'rc—r” +—++—hept yH—3+—razet+d i neca
rboxi mida |3@5 ec,l 54 W 20 §13GB-PEH- US2004/ 039@20 529 (o MH
(3R, 5S) - 4-cyano-|N- | A 1.99 M dichlorophenylethyl]- 653

N H| | 2-(4-morpholinyl}-4-
(\N)%N N* oxo-3,4-dihydro-7-
o/ hD\c,H quinazolinyl}-3-
hydroxy-N'-
[(1R,28,35,55)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yi]-1-
azetidinecarboximida
mide

(38)-N-[3-[2-(2,4- C 359 | M+H
CI\CC/\ \ng\ dichlorophenyl)ethyl)- 694
N ) Hl | 2-{4-morpholinyl)-4- -
NN || oxo-3,4-dihydro-7-
o/ Hr quinazolinyl]-3-methyl-
9 5-oxo-N'-
[(1R,28,38,58)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
piperazinecarboximida
mide

307 | [o @ N-[3-[2-(2,4- c 373 | M+H
) ¥ dichlorophenyljethyl]- 693
2-(4-morpholinyl)-4-

o~ A A
Ty 'Q/ 0x0-3,4-dihydro-7-
guinazolinyl]-3,5-
dimethyl-N'-
[(1R,28,38,58)-2,6,6-
frimethyibicyclo]3.1.1]
hept-3-yl-1-
piperidinecarboximida
mide

308 (38)-N-{2-(4-acetyl-1- c 359 | M+H
qm 0 \igf piperazinyl)-3-12-(2,4- 735
oW H| | dichlorophenyl)ethyl]-
AN HJ\N’W"“ 4-0x0-3,4-dihydro-7-
H(NH quinazolinyl}-3-methyi-
0 5-0x0-N'-
[(1R,28,38,55)-2,6,6-
trimethylbicyclo[3.1.1}
hept-3-yl}-1-
piperazinecarboximida
mide

306
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! i

[2-(2,4- 746 " dichlorophenyl)ethyl] r  N" Y 2-(4-ethyl-1 " "

pi per azi nyl ) - 4-oxo- 3, 4- di hydro-7- quinazolinyl]-3,5- dimethyl-N- [(1

R 2S, 3S,55)-2,6,6- trinethylbicyclo[3.1.1] hept-3-yl]-1- pi pe raz i n eca
rbox i mida mde 330 H (3S)-N-{3-12-(2,4- A 2. 14 MH

di chl or opHEAYISEEEN |- 733 p p N " 2-(4-(1-net hyl et hylC critisz0041039020

pi perazinyl]-4-oxo-3,4- ~NINNHwCdihydro-7 / N -[(R 2S, 3S, 5R) - 2-

met hyl bi cyclo[3.1.1 Jhe pt-3-yl]-5-0x0-1- piperazinecarboximda mde 331 H
(3S)-N-[3-[2-(2,4- A 2.8 WH a a dichlorophenyl)ethyll- 728 N N' H
2-(4,4-diflupro-1_npiperidi gl oedegxg- 34 N-ch-Ry-eif-6—F

qui nazol i nyi | 38®-ngt hyly F o 5- 0N\ m4ﬂp@ﬁ,1gs 55 -23;6, 65365 | M+H
trimethyl bi cycl o %

3. hept- ] |-piperazin k?ﬁzt(l_‘?ytl‘lecar boxi|{ m i da ®¥i de 332 H
N-13-[2-(2,4} A (\N)\N ord‘pheffﬁr;(o_ 0_7_ 87 2-(B,4-difluorb-1

N N
0 ‘3* qumazolinyl}-S-
T hydroxy-N'-
[(1R,285,38,55)-2,6,6-
trimethylbicycio[3.1.1]
hept-3-yl]-1-
azetidinecarboximida
mide
(3S)-N-{3-[2-(2 4- C 386 M+H
j@é dichlorophenyljethyl)- 721
h 2.[(35)-3-methyl-5-

0\/\N)\ oxo-1-piperazinyl}-4-
oxo-3,4-dihydro-7-
i o quinazolinyl}-3-methyl-
5-oxo-N'-
[(1R,2S,38,55)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yi}-1-
piperazinecarboximida
mide

311 N INH{3[2-(2,4 c 361 | M+H
o \d;é dichiorophenylethyl]- 680
LN, | 2-1(38)-3-methyl-5-

| oxo-1-piperazinyl}-4-

\I/\“‘)\N HJ\"D\ oxo-3,4-dihydro-7-
H“\.) oH | quinazolinyl}-3-

hydroxy-N'-
[(18,28,3S,5R)-2,6,6-
trimethylbicyclo[3.1.1)
hept-3-yl}-1-
azetidingcarboximida
mide

I\J'_'j

310 N

(35)-N-[3-[2-(2,4- ¢ | 350 M+H

12
Ml | ENPAUL I dichlorophenyl)ethyl]- 680
\@(/\ N W 2-(3-hydroxy-1-
L s . [azetidinyl}-4-ox0-3,4-
L Ny |dihydro-7-
HO HrNH quinazolinyl}-3-methyl-
o |5-oxo-N'-
[(185,28,35,5R)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yil-1-
piperazinecarboximida
mide
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H pi peridinyl)-4-0oxo0-3,4- N H dihydro-7 F off quinazolinyl]-3- F hydroxy-N -
[(1 R 2S,3S,595-2,6,6- trinmethylbicyclo[3. 1.1] hept-3-yl]-1- azetid

i necarboximida mde 166 | WO 2005/051391 PCT/ US2004/ 039020 333 G\ ( A
2.72 MrH dichl o _chl orophe phenyl)l)et ethyl]- 7 2 22 \

2- (4- (hyd™XyMEOHITY  1- pi peri dinyl ] -4- Oxo-~ J" L~ 3, 4-di H?E%‘JS%?‘”%?”O

qui nazol i ny4-3-nmethyl- 5-oxo-N [(1 S, 2S, 3S,5R)-2, 6, 6-

trimethyl bicyclo[3.1.1] hept-3-yl]-1- piperazinecarboximda mde 334 a H
N-{3-[2-(2,4- A 2.68 MrH dichl orophenyl)ethyl]- 681 H 2-[4(hydroxynethyl)
f NN 1-piperidinyl] 4-oxo-.Ho HH 3 4-dihydro-7 ' Hme1—3

Lot e
T TTAAZUT

hydr oxy- N - |[[344 %,! 2S, 35S, 5R) - 2, g, % t|INFla-@w bi cycl [ 3C1. 1 362 heftH3yl ] - 1-

\fl
[
azetid inecdrboxi ¢ a om de dichlorophenyl)ethyl]- 639
. n| 2-(3-hydroxy-1-

N)% )'i azetidinyl)-4-0x0-3 4-
LN NN | dinydro-7-
Ho : | quinazolinyl]-3-
hydroxy-N'- .
[(1S,28,35,5R)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl}-1-
azetidinecarboximida
mide

34 | |a oo \EB: (3R 5S)4-cyano-N-{3- | A | 281 | Me+H
‘@Lon X, | | s 719
N

dichiorophenyl)ethyl]-
NN 2-(4-morpholinyl)-4-
“N| | oxo-3,4-dihydro-7-
quinazolinyl]-3,5-
dimethyl-N'-
[(1R,28,38,55)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yi]-1-
piperazinecarboximida
mide

315 | |, (2R 69)-N-[3-[2+(2,4- A | 284 | M+H
\‘(‘;E dichlorophenylethyl}- 695

NJD\ j\ Hl | 2-(4-morpholinyl)-4-
b NN | | oxo-3.4-dihydro-7-

' H/O quinazolinyl]-2,6-
dimethyl-N'-
[(1R.28,38,55)-2,6,6-
trimethylbicyclof3.1.1]

hept-3-ylj-4-
morpholinecarboximid
amide

316 Y N{3-[2-2,4- A | 278 | M+H

c:\@,\O/\ \igg dichlorophenyl)ethyl]- 667

N i H 2—(4-morgrt:ognyl)7-4-

% oxo-3,4-dihydro-7-
(\NJ\N N g quinazolinyl]-N'-
[(18,2R,3R,5R)-2,6,6-
trimethylbicyclof3.1.1]
hept-3-yl]-4-
morpholinecarboximid
amide
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i L

335 ca 0 ~H I N[3-[2-(2,4- A 2.41 MtH O 711 dichl orophenyl)ethyl]- 680 N
H 2-(4-norpholinyl)-4 NN | pJ'N oxo-3, 4-di hydro-7 o N.
qui nazoiinyll-4-methyl- N -((1 R, 2S,3S,55)- 2,6,6- trinethylbicyclo[3.1.1]
hept-3-yl]-1- piperazinecarboximda mde 336 o F N-(3-{2-]2-fluorc-4- A
3.51 MrH W@ ﬁ@?’ﬂg‘%‘xy) phenyl Jeth 548 ~ yl}-4-oxo- 3, 4- J%W"%?%W””&O
7-qui nazolinyl)-3- OH hydroxy-N [(1 R 2S, 3S,5S)-2,6,6- trinethyl bicyclof 3.
1.1 ] hept-3-yl]-1- azetidinecarboximda mde 167 WO 2005/051391
PCT/ US2004/ 039020 337 ci a N-(3-[2-(2,4- A 2.7 M+H di chl orophenyl)et hyl] -
568 N 4-o0xo0:3,.4-dihydro-7 off qul zolinyl}-3- hydroxy-N - [(1
R, 2S, 3S, 5S) - P318,|6%\+Lianet hyl bi cyc) q[|339)-Ny3Y2-(2Hept - 3-yIA - 11 2.31 | M+H
azeti di necar poxi|rfi & fle 338@%’ A Cﬁ‘fhhmpmirﬂﬂ)etffv‘i- di chl orpphe | 707
i chl or opheny|) et|hy! ]m ‘é)i% 0-3, ﬁp@raz. y)_jgox%_aﬁuu nazol | nyl }|- 4

l\ﬂ,m dihydro-7-

) quinazolinyl)-3-methyl-
5-oxo-N'-
[(1R,28,38,56S)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl}-1-
piperazinecarboximida
mide

318 (2RBS)-N-[3-2-(24- | A 228 | M+H

C'Uu/\ 0 ﬁéﬁ‘ dichlorophenylethyl]- 708
NJ:O\ N 2-(4-methyl-1-

[’\N*‘ H’”* piperazinyl}-4-o0xo0-3,4-
P o | | dihydro-7-

quinazolinyl]-2,6-
dimethyl-N'-
[(1R,28,35,55)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-4-
morpholinecarboximid
amide

M9 ||, 4 ¥ (38)-N-[3{2-(2,4- A | 274 | M+H
\& dichlorophenylethy(]- 708
\/\NJLJ@L N 2-(4-hydroxy-1- ‘
j/\NJQN P ~ piperidinyl)-4-oxo-3,4-
N
o]

dihydro-7-
quinazolinyl}-3-methyl-
5-oxo-N'-
[(1R,28,35,55)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
piperazinecarboximida
mide

320 1 (2R ,6S)-N-[3-[2-(2,4- A | 278 | M+H
\Kgf dichlorophenyl)ethyl}- 709
N H

]‘ 2-(4-hydroxy-1-
O % NJ\N/\]/ p!pendlnyl)—4—oxo-3,4~
H \ro dihydro-7-
Ho quinazolinyl]-2 6-
dimethyl-N'-
[(1R,25,35,55)-2,6,6-
frimethylbicyelo]3.1.1]
hept-3-yi]-4- :
morpholinecarboximid
amide
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- !

(phenyl methyl)-N - [(1 R 2S, 3S,5S5)-2,6, 6-
hept-3-yl]-1- pi perid inecarboxi mida mde 339 c a ¢ N{3-[2-(2,4- A 3.06
M+H di chl orophenyl)et hyl]- 657 NI 4-o0xo0-3,4-dihydro-7 q u

i nazol i nyl } - 4- phen ~N | [(1 R 2S,3S,55)- 2,6, 6- trl thlblcclo[311
] hept- S‘VQPm@miﬁgberaZ|necarbOX|n1da m de 340 a cl H% #y N N

di chl or chl orophen henyl)eth ethyll - 608 4-oxo-3, 4- dlhydro 7

qui nazolinyl }-3,5- dinethyl-N - [(1 R 2S,3S,5S9)-2,6, 6-

trimethyl bicyclo[3.1.1 ] hept-3-yl]-1- piperid |necarbOX|n1da m de 341 m
ci (2R 6S)-N-13-[2-(2.4- A 2 74 Nt N di thyll- 610

trinmethylbicyclo[3.1.1 ]

4- 0x0- 3, 4-di q
trimethyl bi

Lercls
cycl

%fiui naﬁol
df b(le
gea

]
Il
2.

O

N-B-[2-(Baret hyl -
dichloropenpietylli n
(4-hydroxy-1-
piperidinyl)-4-oxo-3,4-

dihydro-7-

quinazolinyl}-N'-
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N-[3-[2-(2,4-
dichlorophenyl)ethyl]-
2-(4-methyl-1-
piperazinyl)-4-ox0-3,4-
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guinazolinyl]-3-
hydroxy-N'-
[(1R,28,35,55)-2,6,6-
trimethylbicyclo(3.1.1]
hept-3-yl)-1-
azetidinecarboximida
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218

M+H
666
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{3R,58)-4-cyano-N-[3-
[2-(2 4-
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[(1R,28,38,58)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
piperazinecarboximida
mide
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324

N-[3-[2-(2.4-
dichlorophenyl)ethyl}-
2-(4-methyl-1-
piperazinyl)-4-0x0-3,4-
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quinazolinyl]-4-oxo-N'-
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hept-3-yl]-1-
piperidinecarboximida
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trimethylbicyclo[3.1.1]
hept-3-yl}-1-
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(3R,58)-N-{3-[2-(2,4-
dichlorophenyl)ethyl]-
4-0x0-3,4-dihydro-7-
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(2R,6S)-N-{3-[2-(2,4-
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trifluoroacetate (salt)

ret-hyl = 4-

b2.8y c|l Moft3. 1|
634.4

355

(28,38)-N-{3-[2-(2.4-
dichlorophenyl)ethyl]
-4-0x0-3,4-dihydro-
7-quinazolinyl}-2-
(hydroxymethyl)-3-
methyl-N'-
[(tR,28,38,55)-
26,6~
trimethylbicyelo[3.1.
1lhept-3-yl]-1-
pyrrolidinecarboximi
damide
trifluoroacetate {salt)

270 | M+H

610.3

356

(2R,38)-N-{3-12-
(2,4~

dichlorophenyl)ethyl]
-4-0x0-3,4-dihydro-
7-quinazolinyl}-3-
hydroxy-2- :
{hydroxymethyl)-N'-
[(1R,28,38,55)-
2,6,6-
trimethylbicyclo[3.1.
1]hept-3-yl}-1-
pyrrolidinecarboximi
damide
trifiuoroacetate (salt)

273 | M+H

612.2

357

(2R,38)-N-{3-[2-
dichlerophenyljethyl]
-4-0x0-3,4-dihydro-
7-quinazolinyl}-3-
hydroxy-2-methyl-N'-
[(1R,28,58)-2,6,6-
trimethylbicyclo[3.1.
1]hept-3-yi]-1-
pyrrolidinecarboximi
damide
trifluoroacetate (salf)

278 | M+H

596.2
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piperid in ecarbox i mid amde 174 WO 2005/051391 PCT/ US2004/ 039020 365
a , N{2-(4-acetyl-1- C 3.4 MtH piperazinyl)-3-[2- 721 NHI i (2.4 | b
di chl orophenyl )ethyl] 4-oxo-3, 4-di hydro- 7-quinazolinyl}-4- nethyl-N - ((1
R 2S,3S,55)- 2,6,6- trinethylbicyclo[3.1. 1 ]lhept-3-yl]-I-

pi per azi neWQHSHSIN dani de 366 a a H N-{3-[2-(2, 4- C FALRMY039020

di chl orophenyl )ethyl] 707 " -2-[(38)-3-rret hyl -5 0 IrN ,
oxo- | -pi perazi nyl]-4- HH~".. oxo-3,4-di hydro-7- quinazolinyl}-4-
met hyl - N - [(1R28 3S,59)- 2,6,6- trinmethylbicyclo[3. 1. 1]hept-3-yl]-1-
pi pera2| necarboxy 36— ~gr{(2—A 26 MH—c—a—acetyl hydrazi no) - 3-
640 |am H [ 28§ po tjlihl orophwetaamsﬁ)N(si{zd&o-:ﬁ4-d| hy/air -M+H
fluoro-4- 589.23
jI:L (methyloxy)phenyllet
) hyl}-4-oxo0-3,4-
dihydro-7-
quinazoliny})-3,5
dimethyl-N'-
[(18,2R,3R,5R)-
2,6,6-

trimethylbicyclo[3.1.
1]hept-3-yl]-1-
piperazinecarboximi
damide

359 | (38)-N-{3-{2-[2- B 3.02 | M+H

H
0 @L fluoro-4- 575.21
Nj\’@ N “u| | {(methyloxy)phenyllet
F ’ ' ~ hyl}-4-0x0-3,4-

L_w || dihydro-7-
quinazolinyl)-3-
methyl-N'-
[(18,2R,3R,5R)-
2,6,6-
trimethylbicyclo[3.1.
1]hept-3-yl]-1-
piperazinecarboximi
damide

. F (3R,58)-N-[3-{2-[2- | D 223 | M+H
°\©:/\ . N fluoro-4- ‘ 666.33
" I j °l (methyloxy)phenyl]et
ﬁ*N/\T" hyl}-4-ox0-2-(3-
» g o
N - pyridinyl)-3,4-

- dihydro-7-
quinazolinyl]-3,5-
dimethyl-N'-
[(1R,28,38,569)-
2,6,6-
trimethylbicyclo[3.1.
1]hept-3-yl]-1-
piperazinecarboximi
damide

360
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7-qui nazol i nyl } -
1] hept-3-yl]-1-

PCTI US2004/ 039020 368 ci

&wHI

2-acetyl -

dlchlorophenyl)ethyl]

[ (1R 2S, 3S, 55)

rN "" dichl orophenyl)ethyl]
7- qui nazol(‘VQQP‘}SQSB?r’et hyl - 5- oxo- N -
trimethyl bicyal o 3. 1.

oo !

3- hydroxy-N - [(1 R 2S,3S,55)- 2,6,6 trinethylbicyclo[3. 1.
azetidi necarboximd amde 175 |- WD 2005/ 051391
(3S)-N-{2-(2- A 2.84 MtH acetyi hydrazi no) - 3- 681
-4-0xo0-3,4-di h

[(1 R 2S,3S, 5S)- 2 BS 520041039020
1] hept-3-yl]-1- piperazinecar bOXI m dam de 369
N-{2-(2- A 2.87 MrH a a. acetyl hydrazino)-3- 641 [2-(2,4 "

Nf 1' -4-o0xo-3,4-dihydro- HO 7-quinazolinyl}-N
Lri ot hul hi n\/~| n[ 31 :I__]l.}grt 3 \/I 1 h\/drag_necar boxi

m danm de 37 .'BGN-

D

=+

(methyloxy)phenyllet 625.30
hyl}-4-oxo-3,4-
dihydro-7-
guinazolinyl}-3-
[(methylsulfonylyami
nol-N'-
[(1R,28,38,55)-
2,6,6-
trimethylbicyclo[3.1.
1]hept-3-yl]-1-
azefidinecarboximid
amide

(&@\/(\2 4- |v HN-(3-{2-[2-fluoro-4- 25 | M+H

0

362

2.57 | M+H

! 7 1-((2H(3-2-12-
\Eg: fluoro-4- 580.33
\Q\f‘nb N’ H (methyloxy)phenyljet
N H‘i‘ hyl}-4-ox0-3,4-
dihydro-7-
quinazolinylyaminol{
(1R,28,38,58)-
2,6,6-
trimethylbicyclo[3.1.
1]hept-3-
yllimino}methyl)-3-
azetidinyl acetate

363

3-amino-N-{3-[2-(4-
fluorophenyl)ethyl}-
4-oxo-3,4-dihydro-7-
quinazolinyl}-N'-
[(1R,25,38,58)-
26.86-
frimethylbicyclof3.1.
1hept-3-yi}-1-
azetidinecarboximid
amide

219 | M+H

517.20

364

(4E)-N-(3-{2-2-
fluoro-4-
(methyioxy)phenyl]et
hyl}-4-oxo-3,4-
dihydro-7-
quinazolinyt)-3-
methyl-4-
[(methyloxy}imino]-
N“-[(1R,25,35,58)-
2,6,6-
trimethylbicyclof3.1.
1]hept-3-yl]-1-
piperidinecarboximid
amide

1.07 | M+H

617.21

>
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0 al | dichlorophenyl)- 654 " (dinethya (dinethylam no)ethyl
] am no} - 4- oxo- 3, 4-

[ (1R 2S, 3S, 59) -

627
hydr oxy- N -

azeti di necar boxi m d

"~T hydr oxye
nmet hyl - 5- oxo

[(1 R 2S, 3S,58)-

2,6,6-trinethyl -
car boxi m dam de 371 a ci

hyl ).ani no]

n O~_
7-quinazol

. N~ of f di hydro-7 quinazolinyl)-3- hydroxy-N -
bi cyclo[ 3.1. 1] hept-3- yl]-1-azetidi ne-
N(3-[2-(2,4- A 2.73 WH mo dichl orophenyl)ethyll
~1 ) fWO2005§HFPbxyet hyl ) am no] - 4- oxo- 3, 4-di hydr o- P@T/IWQMWEPQ

2,6,6 trimethyl bicyclo[3.1.
am de 176 WO 2005/ 051391 PCT/ US2004/ 039020 372
(3S)-N43-[2-(2,4- A 2.68 MtH di chl orophenyl )ethyl] 668
L " -4 0x0-3, 4-dihydro:

-2
Loyl }-

ol i nyl } - 3-
) hept-3-yl]-1-

(2 HN
3

3 jﬂl5_

1(L R 25, 35, 59)
[e N bed

, |EN-£2-(4-acetyl-1-
piperazinyl)-3-{2-
(2,4-
dichlorophenyljethyl]
-4-0x0-3 4-dihydro-

N" H
N A
OTO M @\

7-quinazolinyi}-4-
methyl-N'-
[(1R,28,38,55)-
2,6,6-
trimethylbicycio[3.1.
1]hept-3-yl]-1-
piperazinecarboximi
damide

c 3.4

M+H
721

366

N-{3-[2-(2,4-
dichlorophenyljethyl]
-2-{35)-3-methyl-5-
oxo-1-piperazinyl}-4-
oxe-3,4-dlhydro-7-

quinazolinyl}-4-

methyl-N'-
[(1R,28,35,58)-
2,6,6-
trimethylbicyclo[3.1.
1Thept-3-yi]-1-
piperazinecarboximi
damide

3.49

M+H
707

367

Lo

N-{2-(2-
acetylhydrazino)-3-
[2-(2,4-
dichlorophenyl}ethyl]
-4-0x%0-3,4-dihydro-

7-quinazolinyl}-3-
hydroxy-N'-
[(1R,28,38,565)-
2,8,6-
trimethylbicyclo[3.1.
1]hept-3-yl]-1-
azetidinecarboximid
amide

2.76

M+H
640
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trimethyl bicyclo[3,1. 1]hept-3-yl]-1- piperazinecarboxim dam de 373 ,
NZ-{3-[2-(2,4- A 2.31 MH dichl orophenyl)ethyl] 695 -7-[([(3S)-3-nethyl
11 g " q 5-oxo-1 piperazinyl]{[ (1R, 2S, 3S,59)-2,6,6 trimethyl b
icyclo[3.1. 1]hept-3 yl]am no}nethyliden e)am no]-4-0x0-3,4- dihydro-2
qui nazol i NYPPYOSI3%kt hyl gl yci nami de 374 NZ- (3-[ 2- (2, 4-PCATUSIHHOR00 o o

di chl orophenyl)ethyl] 654 M" -7-[((3-hydroxy-1 ~b |

azetidinyl){[(1R 25,3 S,SS)-2,6,6- Htrinethylbicyclo[3.1. 1 ]hept-3-

yl ] am no} net hyl i den e)am no] - 4-oxo-3, 4- di hydro-2 qui nazolinyl}-N -

met hyl gl ycinami de 375 N-{3-T2-(2 4. 0.93 MtH di chl orophenyl)ethyl] 627
-2-[methyl 0./%s8 & hyl oxy) a o) 1| {3sjN4e-@@xo- 3, 4+ Ali hydf 984 -| ¥H
qui nazolinyl -3 h xy-N - [(1 B| aBtyhBjrazino)-3- 681
ol M e2s .
Y ‘uJ*'N NN || dichlorophenylyethyl]
© H(“H -4-0x0-3,4-dihydro-
e 7-quinazolinyl}-3-

methyl-5-0xo-N'-
[(1R,28,38,58)-
2,6,6-
trimethylbicyclo[3.1.
1}hept-3-yi]-1-
piperazinecarboximi
damide

369 2-acetyl-N-{2-(2- A 2.87 | M+H
acetylhydrazino)-3- 641

c a
\Q/\AN’&:LE A | dehioroph Dethyl]
ichiorophenylje
YHEL\ N [fnm/ -4-0x0-3,4-dihydro-
o [»)

7-quinazolinyl}-N'-
[(1R,28,38,55)-
2,8,8- _
trimethyibicyclof3.1.
1lhept-3-
yilhydrazinecarboxi
midamide

370 N-(3-[2-(2,4- A 22 M+H

A dichlorophenyl)- 654
\Q‘/\/\ || ethyll-2-{[2- ,
\ i (dimethylamino)ethyl

N NN\ || Jamino}-4-0x0-3,4-

AN oH| | dihydro-7-
quinazolinyl)-3-
hydroxy-N'-
[(1R,28,38,58)-
2,8,6-trimethyl-
bicyclo[3.1.1]hept-3-
yl]-1-azetidine-
carboximidamide

371 N-{3-[2-(2 4- A 273 | M+H
C‘\@T\C’/\ 0 ﬁ\( dichlorophenyl)ethyl] 627
» -2-[(2-

N H hydroxyethylamino]
o~y ™S )\ﬁ -4-0x0-3,4-dihydro-
oHl| 7-quinazolinyl}-3-

hydroxy-N'-
[(1R,25,38,565)-
2,6,6-
trimethylbicyclo[3.1.
1lhept-3-yl]-1-
azetidinecarboximid
amide
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,6,6-trimethyl- bicyclo[3.1.1 Jhept-3- yl]-1-azetidine- carboxim dam de

2
177 WD 2005/ 051391 PCT/ US2004/ 039020 376 2-acety| -N-{3-[2- A2.31 MtHci a
(2,4-dichloro- 628 N' H phenyl)ethyl]- p ~ [nethy](methyloxy)a H

mno] 4- 0x0-3,4- 0 di hydro-7 qU| nazollnyl} -N- [(1 R 2S, 3S,5S)-

2,6, 6-tri nNEPANSOSEPLycl o[ 3. 1. 1 | hept-3- yi | hydr azi necarBSg¥ys20 U4 de 377
N-[3 [2-(2,4- A 1.75 MH | x dichl orophenyl)ethyl] 707 y 7~ ry"
-2-(4-ethyl -1 ~~N pi perazinyl)-4-oxo- ~"J 3,4-dihydro-7- quinazolinyl]-4-
methyl-N - [(1 R 2S,3S,55)- 2,6,6- tri nmethyl bicyclof 3. 1. 1]hept 3-yl]-1-

pi perazinecarboxim _damide frj f| uoroacetate. 378 | dinethyl-N[4-oxo- 3-
541.26 (2-phsmy| &thyld -3, 4- M vas)eHspazal | -7 H |, N4 ylnl+1-N [(1
R, 2S, 3S, 5S) - dichlorophenyl)ethyl] 668
~ I;l || 22
Ho~ "/\f hydroxyethyl)amino)
-4-0x0-3,4-dihydro-

7-quinazolinyl}-3-
methyl-5-ox0-N'-
[(1R,28,38,5S)-
2,6,6-
trimethyibleyclo[3.1.
1lhept-3-yl]-1-
piperazinecarboximi
damide

373 c:1 NZ-{3]2-(2,4- A 2.31 | M+H
dichlorophenyljethyl] 695
,ll 7-[{[{38)-3-methyl-

WT H '[P 5-0%0-1- -
piperazinyl){[{1R,2S,
35,58)-2,6,6-
trimethylbicyclo[3.1.
1]hept-3-
yllamino}methyliden
e)amino]-4-oxo-3.4-
dihydro-2-
quinazolinyl}-N'-
methylglycinamide

374 | o o " N*4{32-(2,4- A 2.35 | M+H
dichlorophenyl)ethyl] 654

~ N ol | -7-l{{3-hydroxy-1-

DI’J* M azetidiny){[(1R,2S;3

Y N0 || s.58)-266-
1 trimethylbicyclo[3.1.
1]hept-3-
yllamino}methyliden
e)amino]-4-0x0-3,4-
dihydro-2-

quinazolinyl}-N'-
methylglycinamide

375 N-{3-[2-(2,4- A 0.93 | M+H
G - \&E dichlerophenylyethyl] 627
\G\,\ - ol | -2-{methyl-

N ji {methyloxy)amino]-

l N\ || 4-ox0-3,4-dihydro-7-

OHj | quinazolinyl}-3-
hydroxy-N'-

[{1R,28,38,58)-

2,6,6-trimethyl-

bicyclo[3.1.1]hept-3-
yl}-1-azetidine-
carboximidamide
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2,6,6 trimethyl bicyclo[3.1. 1]hept-3 yljpiperazine-I- carboximdamde 379
2-(2,2- A 2.34 MtH di net hyl propanoyl)- 591. 00 N-(3-[2-(2-fluoro-4 F HNH
met hoxyphenyl )ethyl  ]-4-oxo0-3,4- N H N H di hydroqui nazolin-7 yl}-N -

[(1S 2S,3S,5R) - 2,6,6 trimethylbicyclo[3.1. |jhept-3 vyl drazi necar boxi

m dani de  WOGASSE8b5/ 051391 PCT/ US2004/ 039020 380 N-{ T[féﬁl?%{wm% 2.51 M+H
oo " dichl orophenyl)ethyl] 611.00 -4-o0x0-3,4 |~ dihydroquinazolin-7- NHN
Hyl}-2-(2,2- dinmethyl propanoyl)- N -[(1S, 2S, 3S,5R) - 2,6, 6-

trimethyl bicyclo[3. 1. 1 ]Jhept-3- yl]hydrazinecarboxi mdamde 381 o0i | o
| 1 (3R 5S)-N-(4-_C 327 MtH ry rh oro-2- 599.1 cji ~ ryl

met hyl phenyl em}rs HT1Z2-1Z, 4- di )rmp&wnul{:)-gzthyl | A 231 | M+H

{2,4-dichloro- 628
\CI/\ phenyl)ethyl]-2-
r('\ [methyl{methyloxy)a
ﬁ‘n\( | mino}-4-oxo-3,4-

dihydro-7-
quinazolinyl}-N'-
[(1R,25,38,58)-
2,6,6-trimethyl-
bicyclo[3.1.1]hept-3-
yljhydrazinecarboxi
midamide

377 c. N-{3-[2-(2,4- A 176 | M+H
dichlorophenylethyl] 707
-2-(4-ethyl-1-
O

N piperazinyl)-4-oxo-
\/N\) 3,4-dihydro-7-
quinazolinyl}-4-
methyl-N'-
[(1R,25,38,58)-
2,6,6-
trimethylbicyclo[3.1.
1]hept-3-yi]-1-
. piperazinecarboximi
damide
trifluoroacetate.

378 {3R,58)-3,5- A 2.09 | M+H
@v\ 0 dimethyl-N-{4-ox0-3- 541.26
N)’ij\ N""h| | (2-phenylethyl)-3,4-
N N*N'\( dihydroquinazolin-7-
H NH | | yl]-N'-
[(1R,28,35,55)-
2,6,6-
trimethylbicyclo[3.1.
1]hept-3-
yilpiperazine-1-
carboximidamide

.

379 | 3 2-(2,2- A 2.34 | M+H
dimethylpropanoyl)- 591.00
CKQ o ngo y N-{3-[2-(2-fluoro-4-
E \L Hy ; methoxyphenyl)ethyl
0L || 140w
N NTTNT "H i i i

N dihydroquinazolin-7-
yi}-N'-
[(18,28,38,5R)-
2,6,6-
trimethylbicyelo[3.1.
1]hept-3-
yllhydrazinecarboxi
midamide
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- 4- ox0- 3, 4- di hydroqui nazolin-7- yl}-3,5- dinethyl pi perazine-
1-carboximdamide 382 G | F (3R 5S)-N-{3-[2- C3.02 MtH N ro (2,4- 583.3
"N N ( dichlorophenyl)ethyl] HE | 'NH -4-o0xo0-3,4 r dihydroqui nazolin-7-
yl'}-N -(4-f]uoro-2- methyl phenyl)-3,5- dinethyl pi perazine- 1-carboxi m dam de
383 01 ¢ IWOSFMERIPE_ [2-(2,4- T 3.29 MrH N g N di chl or JFHERIOME | 530. 0
~N ~aN Iry -4-0XO 3,4 aCH di hydroqui nazolin-7- yl}-N-(2- fluorophenyl)-3-
hydr oxyazeti di ne-1- carboxi m dam de 179 | WD 2005/ 051391 PCTI US2004/ 039020
384 H (3S)-3-methyl-N(11- A 112 MtH Jp~ ~ oxo-6-phenyl- 553.3 " Y H

Al

y y y = aAaTT TN T 11 I |. o= 1 TN T K ;nvu_ ...'v T .-I'
6,8,9, 11-tet yret-o—N-NI—7H-pyri-dof 1 H-NH-b}gui-nazol jn-3-yl)-N

[ (1R 2S, 3S, 5580 P66 tri meth{l bi cy E:N%—[B—.(ZH- 1;1 helph - 3- y2.5i|dérHazine- | -
de @\L o 0y

car boxi m damnml dichlorophenyl)et Y|] 611.00

cl N Hz i -4-0x0-3,4-
L\:”\,@\ A LN || dihydroguinazolin-7-
N o Hi | yl)-2-(2,2-
/ dimethylpropanoyi)- -
N“-[(18,25,35,5R)-
2,6,6-
trimethylbicyclo[3.1.
1lhept-3-
yllhydrazinecarboxi
midamide

381 | © o ol | {3R,58)-N"-(4- c 3.27 | M+H
\Q\/\Nk’@ JEU chloi:ol-:»:;1 N 589.1
cl " N methylphenyl)-N-{3-

0 | | e

dichlorophenyl}ethyl) ,
-4-0%0-3,4- '
dihydroguinazolin-7-
yi}-3,5-
dimethylpiperazine-
1-carboximidamide

382 | © j@” (3R,58)-N-{3-[2- c 3.02 | M+H
N y (2,4- 583.3
' N NJ\N’\I/ dichlorophenyl)ethyl]

N | | -4-0%0-3,4-
dihydroquinazolin-7-
yi}-N'-(4-flucro-2-
methylphenyl)-3,5-
dimethylpiperazine-
1-carboximidamide

383 | © 9 F@ N-{3-[2-(2,4- o 329 | M+H
NJD\ y dichlorophenyl)ethyl] 530.0
i by HJ\ -4-0x0-3,4-

N

‘J\ dihydroguinazolin-7-
yi3-N'-(2-
fluorophenyl)-3-
hydroxyazetidine-1-
carboximidamide
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385 H (3S)-3-nethyl-N-(11- A 1.33 MHH qgqqg oxo-6-pyridin-2-yl- 554.3 NJL
-pll-tetrahydro- 7H | 71-lyrido[2,1- N N b]quinazolin-3-yl)-N- N~ NH

[ (1R 2S,3S,55) | 2,6,6- trinmethylbicyclo[3.1. 1]hept-3- yl]piperazine-1-
car boxi m dam de 386 H (2R, 6S)-2,6- A 2.22 MtH dinmethyl -N-(11-oxo- 568.3 0
6- phenyl - W8 2PSMRE H t et rahydro- 7H pyrido[ 2, 1- N NN §CT/US2004/039020

b] qui nazol I n-3-yl)-N (1R 2S,355S)- \ | HI o Z 6 tri methyl bicyclo[3.1.
1] hept - 3 yl ] nor phol i ne-4- carboxi mi dam de 387 nethyl (2S)-4-((2)- A 2.24
MtH o ((2-[2-(2-fluoro-4- 710.4 7 v H H nethoxyphenyl)ethyl F X C, | NNm
]-1-0x0-3-pyridin3. A H 17N o __yl-1 o dihydroisoguinolin-6-_yl}anmno){[(1

R 2S,3 S, SS)3® B, 6- trinethyl by cyd| @bps-hethykNihepta3- y| 3 neduret hyl ) - 2-
met hyl pi perazi net 1- cd&f boxyl aﬁi’gs oxo-6-phenyl- 553.3
Na:@\ i‘ H{| 6,8,9,11-tetrahydro-
N N “~N TH-pyrido{2,1-
H 'er.. bjquinazolin-3-y!)-N'-
' [(1R,28,38,568)-
2.6,6-
trimethylbicyclo[3.1.
1]hept-3-
yllpiperazine-1-
carboximidamide
385 i (38)-3-methyl-N-(11- | A 1.33 | M+H
\®: oxo-6-pyridin-2-yl- 554.3
w 6,8,9,11-tetrahydro-~

7TH-pyrido[2,1-
blquinazolin-3-yl)-N'-
[(1R,28,38,58)-
2,6,6-
trimethylbicyclo[3.1.
1]hept-3-
yllpiperazine-1-
carboximidamide

386 (2R.6S)-2,6- A 222 | M+H

H

dimethyl-N~{11-0x0- 568.3

0 6-phenyl-6,8,9,11-

NJ?@\ N* || tetrahydro-7H-

| pyrido[2,1-

N HJ\N/Y blquinazolin-3-yl)-N'-
kro [(1R,2S,38,55)-

2,6,6-

trimethylbicyclo[3.1,

1jhept-3- ‘

ylimorpholine-4-

carboximidamide

methyl  {23)-4-((2)- | A 224 | M+H
0 T& ({2-[2-(2-fluoro-4- 710.4
Q\/~N "1“ H methoxypher!yl)ethyl
Fon HJ\N,\ ;1;0;0—3-pyndin-3- )
N, T e
|| dihydroisoquinolin-6-
yllamino}{[(1R,25,3
5,58)-2,6,6-
trimethylbicyclo[3.1.
1lhept-3-
ylliminolmethyl)-2-
methylpiperazine-1-
carboxylate '

387 (l.)

-
O
/O
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180 WO 2005/ 051391 PCT/ US2004/ 039020 388 (3S)-4-(4- A 1.78 MtH

am nobut anoyl ).

R, 2S, 3S, 5(%-
car boxim
nmet hoxyphenyl ) et

N 737.5 {3-[2-(2-fluoro-4 F~ nethoxyphenyl) et hyl
] - 4- oxo-2-pyridin-3- yl-3,4 di hydroqui nazolin-7- yl}-3-methyl-N -
2,6,6 trinmethyl bicyclo[3.1.
Ri2pE/0S88b 11H (3S)-N-[3-12-(2- A 2.33 MtH

hyl

1

H H 3,4 dihydroqui nazolin-7- yl]-3-nethyl-5-o0xo-

trimet hyl bi cycl o[ 3. 1.

(3S)-N-{2-16-_A

.31 MrH o~ F (dinet

yl am no) pyri

] hept -3 yl ] pi
r

709. 4

~HL
[(1

erazi ne-1-
MO 751. 4
Na]-2-(6-norpholin-4 J J H NH yl pyridin-3-yl)-4-oxo-
N-[(1 R 2S, 3S,59)-
1] hept -3 yl ] pi perazi ne-1- carboxi m dam de

2,6,6
390 H

R |

di n-3-yl]-3-] 288
] - 4- oxo- 3, 4-

di h

-

| 7-
il
G

uor o- N
FO/L

(38yu-@et hoxyph

aminobutanoyl)-N-
{3-[2-(2-fluoro-4-
methoxyphenyljethyl
]-4-ox0-2-pyridin-3-
yl-3,4-
dihydroguinazolin-7-
yi}-3-methyl-N'-
[(1R,2S,38,58)-
2,6,6-
trimethylbicyclof3.1.
1}hept-3-
yl]piperazine-1-
carboximidamide

emyl ) et hyd

AN-HHH
737.5

389

,O\CIF/\ j}/@ \&
S9N Be-

{(38)-N-[3-[2-(2-
fluoro-4-
methoxyphenyl)ethyl
]-2-(6-morpholin-4-
ylpyridin-3-yl)-4-oxo-
3,4-
dihydreguinazolin-7-
yl}-3-methyl-5-o0xo-
N'-[{1R,28,35,58)-
2,6,6-
trimethylbicyclo[3.1.
1}hept-3-
vllpiperazine-1-
carboximidamide

233

M+H
751.4

390

(38)-N-{2-[6-
(dimethylamino)pyri
din-3-yl]-3-[2-(2-
flucro4- -
methoxyphenyl)ethyl
}4-0x0-3,4-
dihydroquinazolin-7-
yl}-3-methyl-5-oxo-
N-[(1R,28,38,5S)-
2,6,8-
trimethylbicycio[3.1.
1]hept-3-
ylpiperazine-1-
carboximidamide

2.31

M+H
709.4
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yl } - 3- net hyl - 5- oxo- -[ (I R 2S,3S,55)- 2,6,6- tri methyl bicyclof 3. 1.

] hept - 3- vyl ] pi perazine-l- carboxi mdam de 181 WO 2005/ 051391

PCT/ US2004/ 039020 Tabl e of Exanpl es 391-396 Ex' Structure Nama MN 391
(3S)-N-{3- 4- 644.3 chl orophenyl)ethyi]-4-o0xo-2 Cl

[(2S)-pyrr 92 S5B2Y11-3,4- | H  di hydroqui nazol i n- 7- ﬁCT’[éSZN“O”@Q

nmet hyl -5-o0xo-N C NH himthyl bcy | o[ 31, 1] hept-3- o yl] pi perazi ne-1-
carboxi m dam de 392 (3S)-N-[3-12-(4- 672.3 chl orophenyl)ethyl]-2-(1- CH,
Chiral ci H c nethylpiperidin-3-yl)-4-0x0-3,4 1 CH3

di hydroqui nazolin-7-yl]-3- 1" nethyl-5-oxo-N- CN a qA ~H"

[ (IS, 2S, 3S, sRyaldeafExamples 3386 cycl o[ 3. 1. 1 lhept-3- CH, o

yl | pi perazi ne- 1 car boxi m dam de 393 (38) N-[3-]2- (4 640. 2 ch 1 orophenyl)

1

eth yl]-4-ox
di hydr oqui nagol’i
[ (1S, 2S, 3S,5 o

EH—Chirrat—tHe(tHpyrrot

n- 7-yl ] - 3Structurenpt hy| - 5- g

Gﬁ@

CH, Chiral

*‘Lca

‘\CH

IO

-4y|)54-iuno

xo-N '\ Niamey')" CN

MW

&) N-@2-@l] nepr- 3-
chlorophenyl)ethyl}-4-oxo-2-
[(28)-pyrrolidin-2-yI]-3,4-
dihydroquinazolin-7-yl}-3-
methyl-5-oxo-N'-
[(18,25,38,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yl]piperazine-1-
carboximidamide

644.3

392

CHy  Chira

o]

CH,

g

{3S)-N-[3-[2-(4-
chiorophenyl)ethyl}-2-(1-
methylpiperidin-3-yl}-4-oxo-3,4-
dihydroquinazolin-7-yl]-3-
methyl-5-oxo-N'-
[(16,28,38,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
ylpiperazine-1-
carboximidamide

672.3

393

{35)-N-[3-[2-(4-
chlorophenyl)ethyl]-4-oxo-2-
{1H-pyrrol-2-yl)-3,4-
dihydroquinazolin-7-yl]-3-
methyl-5-oxo-N'-
[(15,25,35,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-
carboximidamide

640.2

394

(3S)-N-[3-[2-(4-
chlorophenyl)ethyl]-2-{1-methyl-
1H-imidazol-4-yl)-4-ox0-3,4-
dihydroguinazolin-7-yl]-3-
methyl-5-oxo0-N'-
[(18,25,35,6R)-2,6,6-
trimethylbicyclc[3.1.1]hept-3-
yljpiperazine-1-
carboximidamide

655.2

395

CH, Chiral

53
3

foeh

Y
i '

(38)-N-{2-(1-
azabicyclo[2.2.2]oct-3-yl)-3-[2-
(4-chlorophenyl)ethyl]-4-oxo-
3,4-dihydroquinazolin-7-yl}-3-
methyl-5-oxo-N'-
[(18,28,35,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-
carboximidamide

684.3
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o yl]piperazine-I- carboximdamde 394 (3S)-N[3-[2-(4- 655.2 H,

chl or ophenyl ) et hyl ] - 2- ( 1- met hyI - Chiral ci Hc 1Himdazol-4-yl)-4-o0xo-3, 4-
CH, di hydroqui nazolin-7-yl]- T ~"~1i ry., cHnethyl-5-0xo-N /N LyNH trim
thyl bcy lo[ 3. 1. 61lhe pt-3- H, c o yl]pi perazi ne-1- carboxi m dam de 395
(39) - N-{ 2-VQ-20B8431381 57 api cycl o[ 2. 2. 2] oct - 3-yl ) - 3- [ 2- CHRCTER PU{03%92¢

(4-chl orophenyi)ethyl]-4-oxo- | cH, 3,4-dihydroquinazolin-7-yl}-3-

met hyl - 5-oxo-N N [ (1S, 2S, 3S,5R)-2,616- ~[Y NOH ~~J ~NH

trimethyl bicyclo[3.1. 1] hept-3- o yl]piperazine-1- carboxim dam de 182 WO

2005/ 051391 PCTILUS2004/ 039020396 (QQ)-I\ r'{ [L(A 67? 3 ch
| or ophenyl ) et o8l || - 2(1CHSchiaI a NC met|d 47 4y|) 4{18%a% 3, 4- |
"UCH di hydr ogui nazol i n-7-yl] - r 6, G TEL ] f Y[ _( }5%4_
S, 2S,3S,5R)- 2, 6,6 m HH éwl bi ,9‘1 °| b
yl ] pi perazi ng-1 [car ?ﬁ@iew LC Met |_5:|5> od A Sem - Pqgl ar
Met hod N’\r nCH, [(15,25,35,5R)-2 6,6-
HC” trimethylbicycla[3.1. 1]hept-3-
o y(lpiperazine-1-
carboximidamide

HPLC Methods
HPLC Method A Semi-Polar Method

[0191] This method was accomplished by injection of 3 yL of sample
onto a SynergiMax—RP (50 x 2.0 mm) column (4 pm particle size). Elution
was with 15% methanol to 100% methanol over 3.5 minutes, then 1 minute at
100% methanol. Column was heated at 50°C and the flow rate was 1.5
ml/minute. The water contained 0.1% formic acid, and the methanol
contained 0.075% formic acid by volume. DAD scans were collected from
220 to 400 nm,

HPLC Method B Semi-Polar Method

[0192] This method was accomplished by injection of 3 UL of sample
onto a SynergiMax-RP (50 x 2.0 mm) column (4 pm particle size). Elution
was with 15% methanol to 100% methanol over 5'minutes, then 1 minute at
100% methanol. Column was at room temperature and the flow rate was 1
mL/minute. The water contained 0.1% formic acid, and the methanol
contained 0.075% formic acid by volume. DAD scans were collected from
220 to 400 nm.

HPLC Method C Polar Method

[0193] This method was accomplished by injection of 3 pL of sample
onto a SynergiHydro-RP (50 x 2.0 mm) column (4 um particle size).” Elution
was with 2% methanol to 100% methanol over 5 minutes, then 1 minute at

100% methanol. Column was at room temperature and the flow rate was 1
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[0191] This nethod was acconplished by injection of 3 pL of sanple onto a
Synergi Max-RP (50 x 2.0 mm) colum (4 pmparticle size). Elution was with

15% nmet hanol to 100% net hanol over 3.5 minutes, then 1 mnute at 100%

met hanol . Col utm was heated at 50C and the flow rate m_nute. The
wat er cont WPAEWI? f orni ¢ acid, and the methanol c\gﬁ?%}ﬁlﬁéﬂo"@y%%%form c
acid by volune. DAD scans were collected from 220 to 400 nm HPLC Method B
Sem - Pol ar Method [0192] This nmethod was acconplished by injection of 3 pL

of sanple onto a Synergi Max-RP (50 x 2.0 mm colum (4 pmparticle size).

Elution was w.th, 15% nget hanol t .100% hanol .qver e then 1

m nute at 100’%"%'{“2% gﬁe walen gan %ﬂrﬁﬁm% eflg meemﬁﬁ@”f’he flow rate
was 1 mUm nugsptaibed 0\8Y5% fsﬁﬁ‘bedcih%womméo TR sEadSivire fé t hanol
contained 0.075% formc acid by vol une. DAD scans were co ct ed rom 220

to 400 nm HPRRDke#BQanC Pol ar Method [0193] This method was acconplished by
injection of 3 [1L of sanple onto a Synergi Hydro-RP (50 x 2.0 mm) colum (4

pm particle s'“ﬁ n i 2% net hanol to 100% net hanol over 5
m nut es, then mwﬁtﬁg&%p 1%‘3@?n~£&ﬁ§%ol Col um was at room tenperature and

the flowrate was 1 183 --- ---1 | WO 2005/ 051391 PCT/ US2004/ 039020
mL/ m nut e. ThEOM er co'ﬁlniaimtho@\nﬂas%cbomprlishﬂicbsdmjantidntolﬁé Jieeflsangle

cont ai ned 0. 075% rm.c AD Wer e,. oI . e t from 220
S0 o ropta SHib AR Y APk g mob R R uiE Ay B TS hod by
injection of azashmmfz%aﬁathenomtmo% e 46 w&rmslﬁlﬁnﬁ’é@ thea 035 mueel um (4

pm particle si zeé)oo Elutio was Wi th 2% net hanol to 100% rret hanol over 3.5
ni nutes, thenab] &m%ﬁhégm deolympoyareatianm tempsratkre apd the flaws iate Wasper at ur e
and the flow & 04 REF % fiorm c acid,
and the net hag\'o cont aellnghdéfg/agé{%%g}emHm ﬁ‘hby volaéurre e%&%hg/%étlns wer e

col | ected froronin@di®045% formiciaRidbvelhme. DA isaansvivetedolfesteeSorhi s net hod

was acconplis by.jinjection of 3 pL of sanple onto a Synergi Hydro-RP (50
x 2.0 nm col gﬁﬂt éogr[#barti cle size). Elution

HPLC Method E  Polar Method

[0195] This method was accomplished by injection of 3 pL of sample
onto a SynergiHydro-RP (50 x 2.0 mm) column {4 pm particle size). Elution
was with 2% methanol to 100% methanol over 5 minutes, then 1 minute at
100% methanol. Column was at room temperature and the flow rate was 0.8
mL/minute. The water contained 0.1% formic acid, and the methanol
contained 0.075% formic acid by volume. DAD scans were collected from
220 to 400 nm.
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was with 2% met hanol to 100% net hanol over 5 mnutes, then 1 mnute at 100%
nmet hanol . Col um was at roomtenperature and the flowrate was 0.8

mL/ m nute. The water contained 0.1%formc acid, and the nethanol contai ned
0.075% form c acid by volune. DAD scans were coI | ected fr 220 to 400 nm
184 WO 200%PF8FH§1B9bCT| US2004/ 039020 HPLC Met hod F St amiw 049°908Y [ 0196]
This nethod was acconplished by injection of 3 pL of sanple onto a

Syner gi Hydro-RP (50 x 2.0 mm) colum (4 pmparticle size). Elution was with
10% nmet hanol to 100% nmet hanol over 3 minutes, then 1 mnute at 100%

met hanol . Col uynm was at roomterrpergéure and the flowrate was 2.0

nL/ mi nute. ThERLG MethodhFoi rfandand dfethedi ¢ aci d, and the net hanol

cont ai ned O. 075%form c acid by .volune. DAD scans were collected from 220

to 400 nm [Oj®ite] ECS0 Tigh westhed wa@.saccémwém MRIclioA &F 87T nﬁﬂe”eat' ng

cell s expressi ni%ea R with test conpoun I ng the ceI I's a

ggisggbngA:\/gt en Slunqglw%%kﬁ,fbneroamnﬁmowrmm?lsummuelnmhgﬂut@o; a
compounds. wor St 134 feinahrts Jo¥ (fhol Vbl fidutod th YBHER A, ' o

Coetz, at al. 100%qheihanbbr@dﬂ)amrmas abmtreténtperatefeeaﬁdlmeﬂdSWIratewa‘stz Oety and
CGoet A. G : Andrews J.L.

f | full f
Lt etons TN he Haig Gipteinebhe femicari anEhamaBnetr H a1
THROUGPUT SCRRRINCG W faﬁ?%zﬁ%ﬁ&mswﬁseanmmam@mﬁm g, 5,

pp. 377- 384 . CHO 6xCRE- | uc+ reporter cell Tines expressing human M1
R MZ3R MA ZO&MOWBBR (GenBank accessi on nunbers X65634 L06155, S77415
and U08353) and the CHO host reporter gene cell line were propagated in

conpl et e mnedi R T225 &mn cells
wer e harvestegmvaﬁh mE_& a\ggé%%@qtg%coﬁ]n \ijgghgrg dgi%rﬂ{'n%dg%ﬁgég}l%di um and
plated at a coeﬂseentmessmgmf[m -ROQKEh st bempelihd amd lysimgl theeellsreddum  Si xt een
hours prior to t um was, renoved fromt ells and

opl aced Wthwsamw"*‘%{fcs g Rt BB Ry arxie: anANRsh e Rsac R assay.

agoni sts wer e peesy cAMP semhhatml%ﬁmﬂ@dt\s&lagt(smwﬁeEcggumaégeffe@f 4 hours
at 37Cin a cell culture incubator. The nmedi umwas aspirated followed by

the additi on 6PMPOUMS wereaalﬁopletﬁrmlmusmg Lhﬁcfeilwmmrmmdmrteﬁ)w aining 1

™ CaCl2 and % Mﬂ%%vhﬁf@ l@r?ﬁ&fﬁlf@ﬁrr%ﬁﬁ%{]gg r%%f%rft% it entindly 8RGGSE to dark

adaptation at Toorhtenperature
all purposes as if fully set forth herein. Goetz, A.G.; Andrews J.L.; Littieton,

T.R.; Ignar, D.M. DEVELOPMENT OF A FACILE METHOD FOR HIGH THROUGHPUT
SCREENING WITH REPORTER GENE ASSAYS J. Biomolec. Screenihg, 5, pp. 377-
384 (2000). CHO-6xCRE-luc+ reporter cell lines expressing human MC1R,
MC3R, MC4R, and MC5R (GenBank accession numbers X85634, LO6155,
S77415 and U08353) and the CHO host reporter gene cell line were
propagated in complete medium in T225 flasks. Forty-eight hours prior to
assay, cells were harvested with 2 mL of 0.05% trypsin, washed with
complete medium and plated at a concentration of 4000 cells/well in complete
medium. Sixteen hours prior to the assay, the medium was removed from the
cells and replaced with 90 pL/well of serum-free DMEM/F12. At the time of the
assay, agonists were added in a 10 pl volume and plates were incubated for
4 hours at 37°C in a cell culture incubator, The medium was aspirated
followed by the addition of 50 pL of a 1:1 mixture of LucLite™ and dPBS
containing 1 mM CaClz and 1 mM MgCl,. The plates were then sealed and
subjected to dark adaptation at room temperature for 10 minutes before

luciferase activity was quantitated using a TopCount™ microplate scintillation
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l uci ferase activity was quantitated using a TopCount TM m cropl ate
scintillation 185 WD 2005/051391 PCT[ US2004/ 039020 counter (Packard) using
3 second/wel | count time. The NDP-aMSH concentration-response curve data

wer e expressed as a percentage of the fold stinmulation_ jn the NDP-a

control foVOeusS¥tept or subtype. The control val ue ﬁSTFHENEQEWEbe of
duplicate wells treated wwth 1 X10"' M NDP- alMsSH. [0198] The conpounds
descri bed above were synthesized and tested according to the assay
procedures descri bed above. Each of the Exanples exhibited -1o0og EC50 val ues

above about 3. For this reason, each of the exenplary_co nds is

i nd:/w dualul y Wléﬂ@frﬁpé{ﬂ?kﬁfﬁél Using st e9candAvelleount B%Wg{he 'ﬁ@ﬁe&@ga ur eI for t hese
d

conpounds ms?a{c%y.g@nﬁ% %gmgéngHaaVﬁé%ee@re&e%s%é%h g(e er

2001) avail ab vance emstry vel opnment, 1nc and Chem nnovat i on
NanExpert + I\fnﬂﬂaahrhalad:on in theMAP-chdEHwantrobfeaactbraseptarsubtpyei di@vat i on

Software, Inc, f .the starfl terials r | t andard
| UPAC nonencl &9 F va%eés %&ﬁ%&@bé @gm%ﬁgeswaﬂlsetr%\ﬁpﬁﬁﬁat | Uje Mqﬁ)éhoul d not
be construed ggigd.mting the instant invention in any manner. In Vivo

Studi es of MC4-R Agoni sts on Energy Intake, Body Wi ght, Hyperinsulinem a,
and d ucose Level s [0199] In vivo, st udi

) aje conduct 0_pbs
effect of MCRIM98Lgoni sthe 6PMER} #%?E'Eﬁ%a B%We%ﬁﬁﬁ'f'es'?ﬁfg@?ﬁ@?ﬁ& nem a,
and gl ucose | gy ramg t@"tllne §£é%‘ﬁ60@d&e§9@9éﬁﬂe’ﬂ%ﬁ@vbh EiRhofhd Bxémslesol d ob/ ob

m ce which display Tearl obesity, insulin resistance and di abetes
due to |lepti nexlmbuted dmﬁcso xelues abeveagboutidatfear this reasor, @echiof the or 1 week

bef ore studi es_and, ar ( ol) and
drug troat ed AaBPER rEBOEs SHRULEMR prérer i B artRReRa £ RS’ L, i es
Irn ceI (8- f15 FeNommla)turelrfer th@g}g|cbmpednﬂ9wab@$mhdeteuhngyﬁ.®®|h@m6; vérarnn:j ngh

evel s of glucose, insulin 0 and ener iture and then

i nj ected twi c8.07=5ftware ('?ioYﬁmBWd&j 2;90% ?"a‘\ﬂB rem EQC‘%;]&E&W@WR agoni st of
t he present W BobHi wat er

I ntake are m;\h}éﬁgf@ﬁ%ﬁﬂﬁc%n ni matllgI ar e'°”¥'%’§g’5°%}?}é\r'ﬁdé If&?tggﬂcr?e@swdrerrents
of fasting I e\seﬁwa:ﬁa\gillablesfmm Oheninnovatiod Stéigvavie) 180.0 SobEleithe starting

PCT/ US2004/ 039020 i ds once a e end of the study. Energy
expendi ture ( F@?"’i‘l@ "‘Peﬁ%f‘aﬁl? it gndqrﬁébb@n%ﬁggﬂ%l{e oﬁhﬁﬁaé@?
production) aggnpRlhé®ardlilstraANE and should not be construed as limiting the instant

invention in any manner.

In Vivo Studies of MC4-R Agonists on Energy Intake, Body Weight,
Hyperinsulinemia, and Glucose Levels

[0199] In vivo studies are conducted to observe the effect of MCR-4
agonists on energy intake, body weight, hyperinsulinemia, and glucose levels.
All studies are conducted with male 9-10 week old ob/ob mice which display
early onset of obesity, insulin resistance and diabetes due to leptin deficiency.
Mice are acclimated in the facility for 1 week before studies and are caged
individually. Vehicle-treated (control) and drug treated mice studies are
always run in parallel. In multi-day studies, mice (8-15 per group) are
monitored for baseline body weight, fasting levels of glucose, insulin, blood
lipids and energy expenditure and then injected twice daily (8 a.m. and 5 p.m.)
with 3 mg/kg of a MC4-R agonist of the present invention for 4 weeks. Body
weight as well as food and water intake are monitored daily. Animais are
fasted overnight for measurements of fasting levels of glucose, insulin, and
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tight chanbers at the end of the study on fed aninmals. 02 consunption and
C02 production are neasured using Oxynmax systens (Col unbus Instrunents).
Oral glucose tolerance test (OGIT - a routine test for diabetes and gl ucose
i nt ol eranceé is performed on overnight fasted mce at the end of the study.
Bl ood gl uc94® f?g”?.)lr al glucose tol erance are measured JSIAF2Y4OR%ose

noni tor (Onetouch sold by Lifescan). Free fatty acids are neasured using an
non-esterified free fatty acids enzymatic assay (Waco Chemicals). Serum
insulin levels are neasured by immunoassay (Al pco). Results [0200] The
effect of the_ conpounds of the present invention on food. in{ ake is

det ermi ned bylitidneFe ﬁ&%ﬂﬂ%ﬁ@@é@ﬁ%u&ﬂi@vgx%ﬂ%é@ e8!y . Food is
moni tored evemudRYigirae. i.é:l'&Urﬂ!cﬁ%é?rﬁgﬁ@fﬂ%@%‘ﬁ?o&ﬁﬂiﬁﬁfﬁ@ﬁlonﬂtﬂ%dtil?’éﬁ" _anount

of grans the mce consuhe d significant reduction in food
i ntake is dentighitchaimbeérs at theend ofithe studg anded apinals h Czreonsumptiouadd of t he

present invenitjon. [0201] The:-effect .of th d f pr esent

i nvention on {3 afro‘&%q%ﬁﬂtar?Qﬁpwﬂ%%%ﬁgggg@%g@fﬁgﬁéﬁﬁouse t hr oughout
a 4 week st udstruMens)aCral§lueiRctorir@ioe teet (DGTT —a Riuting ftestdort dibbeteswei ght
reduction is denonstrated 1n those mce treated |IP with the conpounds of

the present @R gkicres intlgranse) srrerformed ongverightdasisd nige abthe ald pf esent

i nvention on i 1 i | ucose
ovel's as reneaatdy. SaROASudap e drd) g ReTpRAEY aiEssed Bng O
?vertni ght_ andglugbs&:m_itbem&omfeso‘r?hs:Iju!feelcaﬂ)e Fres fﬂ%a@w&me@um@hi cl 3
reated mce show an ingreas n. bl 0o [ e rapi
progr essi on o'f'smgiaélﬂmnégs(i?ﬂﬁ%ﬁr%e %ﬁ'@%ﬁﬁ‘%g‘ggia&g%%@ﬂ%@ sl oa/ed
down consi der gbhin ifstliN2veRdaredhd 3 re PO inpAO44E3O@NSL0)i N drug treated

mce. A significant reduction in fasting glucose levels is denonstrated in
those mce treated IP wth the conpounds of this invention. [0203] The
effect of the conpounds of the present_invention on glucose |evels during
oral glucose tolerance test (OGIT) is BSFE&ﬁined by measuring blood gl ucose

i n overnight ted mce. Blood_glucose is represented as 0 | ucose/ dL
of blood. G UE@Z’@TI evelgh%?&e‘ﬁﬁaglﬁ%wqucﬂ?&%‘?lfﬁe PPN © |y

admi ni stered HiaeOEUHIKEY b hdELASY BlAesinduYsREe thidughd@'a 4 weakmeal ,  and
the response to this exogenous glucose gives a neasure of how well the body

regul ated gl ustsly. roedds menitaredeuer: meringa Camulative fapdintake arsesants
the total amount of grams the mice consume during the study. A significant

reduction in food intake is demonstrated in those mice treated IP with the
compounds of the present invention.

[0201] The effect of the compounds of the present invention on body
weight is determined by measuring grams/mouse throughout a 4 week study.
Mice are weighed every moming. A significant body weight reduction is
demonstrated in those mice treated IP with the compounds of the present

invention.

[0202] The effect of the compounds of the present invention on blood
glucose levels is determined by measuring blood glucose levels as
represented as mg of glucose/dL of blood. Mice are fasted overnight and
glucose levels are measured the following moring. Vehicle treated mice
show an increase in blood glucose consistent with the rapid progression of
diabetes in this mouse strain whereas, diabetes is slowed down considerably
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response to glucose consistent with their diabetic state, whereas drug
treated mce show a very nuch inproved gl ucose disposal. [0204] The effect
of the compounds of the present invention on free fatty acid (FFA) levels
I s determ ned ngasuring mol es of FFA/L of serum refasted
over ni ght \gﬁ&mﬁ{)‘g fatty acid levels are neasured the ftﬁm Abr ni ng.
Vehicle treated m ce show el evated | evel s of FFA t hroughout the st udy
consistent with their obese state, whereas the drug treated mce diabetes
show a dranatic decrease. [0205] The effect of the conpounds of the present

i nvention on serum insulin levels. is determn measurj ng_seruminsulin
| evel s one holirdragtesated migs- eglslg"df"ﬁﬂhf?d!ﬂf-‘t'qn Igﬁastﬁq@pgase i?"%@é? ni ght fasted
ob/ob m ce. S@éhﬁ%hgtrét%kl'rh'fh @a&dmm&maﬂnmm S¥fthis iventiph L of
serum Drug treated mce ow a ose dependent decrease relative to -

vehicle. Determ nation of 412, Crax, Fl, Bioavailability, d, Vas, and
Noct ur nal Eff {0208} [ 0206he pffestiof thecormpeundgeatdhe srasent swentioner ghicese he

m oo, body  wi SRR <E bkl (oGS B8 QR T TP ek Ao B Frasulifas ) C.

wer e gi ven 30blovy/glecosie mmvpmrghtfastetﬂﬁhﬁ TRlwed ghadoskiis represantegpansagn vi a

| WO 1 04/ 039020 P b d |
campl o vere b tuseﬁéaf-) biacRe Gllireasds vl ate measireché Talfuwind Megtipd post |
dosing. One ngyaly Mrmﬁéféd@ﬁcdéer&u@ﬂy élbvat@@%?oo@glh@és’ﬁ sirfifar %o BirRGalver e

used for each cornpound tested. For sanple collection, mce were eut hani zed
with cce. Bl oaldélmtﬂse@naet@tmaﬂmempuasmﬁegrveﬁameesuremi hewvelbihe ce.

Brai n andIrv d the
sanpl es were p?@@??%@sg&lor carﬂu% %ﬁ%‘ggg @@cgé%hﬂs&%t%@(ﬁt” 2s),
the term nal Ir@ép@nseltlsghm)sk coasistest witk thsdr dizbétivestatas adhetemswirlgdreatdd t he

sl ope of a Io%_lll | near ressi gn of the terra nal ai)hase of the tissue
concent r at i onTRIf§ED %W@f‘fq mughdMpredolucase 4isRasal1/ 2 is 1 n(2) 1k. [0207]

Mal e C57BL/6J mice of 6-9 vveeks age were used in these studies. The mce

were singly hogzpy] at | TRglefiectdsnibe BomMPOURds fithe preklint inbentiombA fieehal f hours
before the onset of the dark cycle, food was renoved from_the cage top

M ce were dosd&itymeio(BFAbleNslsidideterminediby eeasusingmmoigs\et/FFAJL of Sﬁ"ém'\‘fehl cle)
hi cl
or vehicle vi "Mrf.’é Ql'e %%Y%g\ﬁrﬂ@pt‘?ﬁ% ﬁagﬁtﬂf é‘cl({l @elsoaté%eég%é@ﬁ}éjﬁa&mﬂgc

| medi ately betore re- weli
t o each nouse.mdming. Weshiole itrgplateti mtce]ﬁoweie\?ated Ievels of FFA throughout the

study consistent with their obese state, whereas the drug treated mice

gi ven

diabetes show a dramatic decrease.

[0205] The effect of the compounds of the present invention on serum
insulin levels is determined by measuring serum insulin levels one hour after
single IP dosing of 1 and 3 mg/kg in overnight fasted ob/ob mice. .Serum
insulin levels are represented as ng of insulin/mL of serum. Drug treated mice

show a dose dependent decrease relative to vehicle.

Determination of £y;2, Crax, Fl, Bioavailability, Cl, Vs, and
Nocturnal Efficacy

[0206] In vivo studies were conducted to observe the effect of the
compounds of the invention in the subject animal. Male CD-1 mice, body
weight of 20 grams at arrival, were used in these studies. Mice were given 30
mg/kg of compound in HPMC/Tween solution or suspension via oral gavage.
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hours after the introduction of food to obtain cumul ative food intake
values. Mce were then euthanized with CO2 foll owed by cervical
di sl ocation. [0208] The following table includes t1,2 data for plasnma,

brain, kidney, and |iver obtained after oral adm nistration. Ti e
Hal f-Life Bé’)tlzé{osfoé?39Vari ous Qui nazol i none Conpounds (P())Paé"i’ggsffﬂ%‘(oé%ﬁ(gl f-Lives

(h) Plasma Brain Liver Kidney 216 1.9 14 2.1 2.7 218 2.2 ---- 3.9 220 2.1
3.1 2.5 ---- 221 2.96.92.9 ---- 222 1.18.02.7 ---- 224 3.0 10 3.1 ---
227 3.9 ---- 9.4 228 ---- --- 9.1 229 9.0 13 16 189 WD 2005/051391

PCT/ US2004/ 039020 230 3.1 -- 5.9 --- 231 2.6, 15.4.6 --- 233 6.4 15 44 ----
234 3.5 2.6 4Plasma, bpajg, af.‘dr"‘(ﬁffaﬁ?l%es-Wem"‘i'?‘?%-ﬁtime@%md&°f2136- 4% 3.6 ---
241 21 51 17 s ‘5 eoB. b b - 8.0 11
245 6.3 14 ¢ 81 24 HRrndsttiobing. Lorde ouggvas ubed pbriie’pdint “Hysi @ il 5 D
8.4 253 7.3 a5 mice mére ased s eath zompoend fExted; . Bosample collectionsmige 4 15 4. 3

o were euthanized with CO,. Blood samples were taken by cardiac puncture
and kept on ice. Brain and liver samples were collected immediately after
bleeding and the samples were kept on dry ice. For calculation of tissue half-
lives (f1,28), the terminal rate constant k was estimated by the absolute value
of the slope of a log-linear regression of the terminal phase of the tissue

concentration-time profile. The tissue half-life {12 is In(2)/k.

[0207] Male C57BL/6J mice of 6-9 weeks age were used in these
studies. The mice were singly housed at least 5 days prior to the study. Two
and a half hours before the onset of the dark cycle, food was removed from
the cage top. Mice were dosed with a compound of the inventiop (in
HPMC/Tween, as vehicle) or vehicle via oral gavage two hours before the
onset of the dark cycle. [mmediately before the onset of the dark cycle, pre-
weighed food was given to each mouse. Food was weighed at 16 and 24
hours after the introduction of food to obtain cumulative food intake values.
Mice were then eufhanized with CO; followed by cervical dislocation.

[0208] The following table includes t, data for plasma, brain, kidney,
and liver obtained after oral administration.

Tissue Half-Life Data for Various Quinazolinone Compounds (PO)

Example Half-Lives (h)

' Plasma Brain Liver Kidney
216 1.9 14 21 2.7
218 2.2 —— 3.9 ————
220 2.1 3.1 2.5 -
221 2.9 6.9 2.9
222 1.1 8.0 2.7 o
224 3.0 10 3.1 -
227 3.9 o 9.4 S
228 S — 9.1 —
229 9.0 13 16
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257 20 12 3.0 ---- 2568 5.3 --- 2.9 ---- 2607.2 ---- ---- 7.3 274 2.1 ---
2.3 2.7 28153 ---- ---- 6.5 2881.1---1.2----2953.34.99.5----
296 4.9 ---- 3.2 3.3 301 2.5 ---- 3.6 - 9.4 337 18.9 ---- 4.6 5.1 [0209]
Al'l references cited herein are hereby incorporated by reference in their

entirety SR8 HY purposes as if fully set forth he®&HFS20GEY (1t is
understood that the invention is not limted to the enbodinents set forth

herein for illustration, but enbraces all such fornms thereof as come within
the scope of the following clainms. 190 CLAIMS Wat is clained is: 1 A
conpound of fornml a—1A—31B—er—mxtures—t-herepf—or harmaceutical |y
acceptabl e salts of| thé3®onmpound? o R RR4 h99R - NN-| IR }1'n Rs R
j IIN,R Nlor~ R- B3N 7. 112R3 wher®n Rl i #&el dct ee-from substituted
or unsubstituted aryl aBkyl,i hegdroanyl alkyl ,| aryd4 hdteroaryl,
heterocyclyl, cycl ogl'’kghgy hedter@gyclyIalkgl , | cydowal Kyl alLkyl, al kenyl ,
al kynyl, or alkyl g UPSs 2 | §_7>ei e.(,Leé]:.]f ro[m Hgg s bstituted or

236 7.7 4.2 ——

239 4.5 3.6 -

241 21 51 17

245 2.2 3.1 5.2 1.7

246 5.7 5.8 18 3.1

247 18 12 8.0 11

248 5.3 14 6.2 11

250 26 3.0 8.8 5.7

251 4.0 54 6.8 8.6

252 — -— 16 8.4

253 7.3 27 6.9 14

254 15 11 20 9.6

255 5.6 25 7.3

256 54 15 4.3 s

257 20 12 3.0

258 5.3 w——— 2.9 -—--

260 7.2 === - 7.3

274 2.1 o 2.3 2.7

281 5.3 6.5

288 1.1 - 1.2 -

295 33 | 49 0.5

206 4,9 3.2 3.3

301 2.5 - 36 - 9.4

337 18.9 4.6 5.1

[0209] All references cited herein are hereby incorporated by reference

in their entirety and for all purposes as if fully set forth herein.

[0210] It is understood that the invention is not limited to the
embodiments set forth herein for illustration, but embraces all such forms

thereof as come within the scope of the following claims.
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unsubsti tuted aryI al kyl , heteroaryl al kyl, al koxy, al kylam no, dial kyl am no,

aryl, heteroaryl, heterocyclyl, cycl oal kyl, heterocyclyl al kyl,
cycl oal kyl al kyl , al kenyl, al kynyl, or alkyl groups; R3, R4, and R5 are
I ndependently selected fromH d, I, F, Br, OH NH2, CN, NO2, or

substituted or unsubstituted al koxy GLAIMByl groups; R 3" is selected from
H or substituted or unsubstituted aryl, alkyl, alkenyl, alkynyl,

cycl oal kyl , Vieatds clainled iset erocycl yl, heterocyclyl al kyl, aryl al kyl,

het eroaryl al kyl, or cycl oal kyl al kyl groups; and Z is selected froma

pi per azi nong, of for sonpound "ofNfofhlld WA cMBRYohentixthess t theggofor or
unsubsti t ut ed. bﬂarrﬁacgﬁj‘ﬂ;dﬂ?mggﬁgabﬁsé]{sa(w{hé compupid) R3, R4, and R5 are
all H 3. The conpound of claim 1, wherein R3. is a substituted or
unsubstituted pol ycyclic cycloal kyl group. 4&* A conpound of forrmula IA 1B,
or mxtures thereof, or pharmaceutj,calllly acgeptable salts of the conpound,
o RSk RAKkr i RRN'L R 0 RS rgfa R Yi 4N kK NN7 11
wherein Rl is selected from su3 titutled o ubs)\ut ed arylal kyl,

het er oaryl al kyl , aryl, heteroar

R}

Il
wherein

R is selected from substituted or unsubstituted
arylalkyl, heteroarylalkyl, aryl, heteroaryl,
heterocyclyl,  cycloalkyl,  heterocyclylalkyl,
cycloalkylalkyi, alkenyl, alkynyl, or alkyl groups;

R? is selected from H or substituted or
unsubstituted arylalkyl, heteroarylalkyl, alkoxy,
alkylamino, dialkylamino, aryl, heteroaryl,
heterocycly!,  cycloalkyl,  heterocyclylalkyl,
cycloalkylalkyl, alkenyl, alkynyl, or alkyl groups;

R, R* and R® are independently selected
from H, CI, 1, F, Br, OH, NH;, CN, NO,, or
substituted or unsubstituted alkoxy or alkyl
groups;

R¥ is selected from H or substituted or
unsubstituted aryl, alkyl, alkenyl, alkynyl,
cycloalkyl, heteroaryl, heterocyclyl,
heterocyclylalkyl, arylalkyl, heteroarylalkyl, or
cycloalkylalkyl groups; and

Z is selected from a piperazincne of formula

EOD

which may be substituted or unsubstituted.
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het erocycl yl, cycl oal kyl, heterocyclylal kyl, cycl oal kyl al kyl, al kenyl,

al kynyl, or alkyl groups; R2 is selected fromH or substituted or
unsubstituted arylal kyl, heteroaryl al kyl, al koxy, alkylam no, dialkyl am no,
aryl, heteroaryl, heterocyclyl, cycloalkyl, h§terocyclylalkyl,

cycl oal kyl alkyl , Thiekeompourd rfclaim Towherain R’gRiuasd R°rEe #H. and R5 are

i ndependently selected from H d, I, F, Br, O4_N-12, CN, NO2. or
substi tuted Jor u$hebdompoast adfk aiginor1, amhdreing®lpis &R Sibstitutedsobst i t ut ed
or unsubsti t ut ed ypelstitatedpoloyydiieadysidaligt grgupof fornula 11 11 \. ~  and

192 Z is selected froma piperazinone of formula O 'g~ Y U which can be
SUES:! tut eg or urmuaamﬁdwhad-oﬁ-foﬁgﬁbgomoum r Chpltidel, Wé@éd@PoRll s a
substituted or ; onpound of claimb5,
wherein R is a ?tﬁ%st?%g%@ﬁlgr@rﬁé‘)et hy%al%g%ﬁg.&?ﬂa}ﬁggconpound of claim®6,
wherein R is a 4-substituted phenylethyl ggoup or is a 4-substituted
phenyl ethyl group. 8. The conpound of cljpim$, wherein Rl is selected from
2-f1uoro-4- nethoxyphenyl ethyl, 2-chiqro™4 gerhoxyppetiyl et hyl, 4-

fl uorophenyl et hyl, 4-chl or ophenyl et hyly, 4- - 2-ft! uor ophenyl et hyl ,

2, 4-di chl or ophenyl et hyl , 4-bronﬂbhen h 4- nmo- 2- fl uorophenyl et hyl
groups. 9. The conpound of claim 1,*wher® i ¥ sel &cted from phenyl et hyl ,
2, 4-di chl orophenyl et hyl , 4- net hoxyphenyl et hyks 4-y phenoxyphenyl ct hyl ,

4- bronmophenyl et hyl, 4-met hyl phenyl ethyl, 4- chl orophenyl et hyl,

4-fl uorophenyl ethyl, 5 5 4-ethyl phenyl etthyl , }

}
R

wherein

R! is selected from substituted or unsubstituted
arylalkyl, heteroarylalkyl, aryl, heteroaryl,
heterocyclyl, cycloalkyl, heterocyclylalkyl,
cycloalkylalkyl, alkenyl, alkynyl, or alkyl groups;

R? is selected from H or substituted or
unsubstituted arylalkyl, heteroarylalkyl, alkoxy,
alkylamino, dialkylamino, aryl, heteroaryl,
heterocyclyl,  cycloalkyl,  heterocyclylalkyl,
cycloalkylalkyi, alkenyl, alkynyl, or alkyl groups;

R3, R*, and R® are independently selected from
H, CI, I, F, Br, OH, NHz, CN, NO,. or
substituted or unsubstituted alkoxy or alkyl
groups;

R¥ is a substituted or unsubstituted polycyclic
cycloalkyl group of formula 1l

and
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cycl ohexenyl et hyl , 2-nmet hoxyphenyl et hyl, 2-chl orophenyl et hyl, 2-

fl uor ophenyl et hyl , 3-net hoxyphenyl et hyl, 3-fl uorophenyl ethyl, thienylethyl,
i ndol yl et hyl, 4-hydroxyphenylethyl, 3,4- d inethoxyphenylethyl,

2-chl or o- 4-i odophenyl et hyl , 2-fl uoro-4- nethyl phenyl ct hyl,

4-chl or o- 2- f | uor opheny istsgjected fionvapigerazinooe of fienylat hyl |

2-fluoro-4-nmet hoxyphenyl ethyl, 2-trifluoronethyl- 4-fluorophenyl ethyl,

2, 4-di fl uorophenyl et hyl, 2, 4-di et byl phenyl et hyl, 2, 4-di met hoxyphenyl et hyl ,
(2-pyridyl) ethyl, (3-py ZE§?|, (4- pyrldyl) ethyl, (pyridyl)
(hydroxynethyl) ethyl, or |(p Hyl) (hydroxynethyl) ethyl groups. 193 10. A
conpound of forrmula I A | \{an1xtures thereof, or pharnaceutically
acceptable salts of the conpobund OR R\ RaeN~Ar I, R Nz R ORs
IL~~R"'" /R IIN R wherein RL is selected from substituted or

unsubsti t ut ed aryIaIWWFChﬁéﬂ@ﬁﬁ%ﬁ?ﬂﬁmﬁipruﬁﬁﬁbﬁ"W@ eroaryl, heterocyclyl,
cycl oal kyl, heterocycl yl al kyl cl oal kyl al kyl , glkenyl alkynyl or aIkyI
groups; R25 s sdhectaampowid sQlfbéﬁ iUt bd \rdrrerawsdﬁ tist @& esHbstitated oy cl vl
groups, or substiunsubstitoted anytalid orowp.ed heteroaryl groups: R3, R4, and R5
are independently selected from H d, I, F, Br, O4 N-12, CN, N02 or
substit ut ed6or ufihebsompoued cfldairy SQlwl'elrdﬂle' igratam&stlﬂakd lpﬁeaylledwﬂ ed fromH
or substituted omroynsubstituted aryl, alkyl, alkenyl, alkynyl,

7. The compound of claim 8, wherein R is a 4-substituted phenylethyl
group or is a 4-substituted phenylethyl group.

8.  The compound of claim 5, wherein R' is selected from 2-fluoro-4-
methoxyphenylethyl, 2-chloro-4-methoxyphenylethyl, 4-

fluorophenylethyl, 4-chlorophenylethyl, 4-chloro-2-fluorophenylethyl,
2, 4-dichlorophenylethyl,  4-bromophenylethyl, or  4-bromo-2-
fluorophenylethyl groups.

9. The compound of claim 1, wherein R' is selected from phenylethyl,
2,4-dichlorophenylethyl, 4-methoxyphenylethyl, 4-
phenoxyphenylcthyl, 4-bromophenylethyl, 4-methylphenylethyl, 4-
chlorophenylethyl, 4-fluorophenylethyl, 5 5 4-ethylphenylethyl,
cyclohexenylethyl, 2-methoxyphenylethyl, 2-chlorophenylethyl, 2-
fluorophenylethyl,  3-methoxyphenylethyl,  3-fluorophenylethy!,
thienylethyl, indolylethyl, 4-hydroxyphenylethyi, 3,4-
dimethoxyphenylethyl, 2-chloro-4-iodophenylethyl, 2-fluoro-4-
methylphenylcthyl, 4-chloro-2-fluorophenylethyl, 4-bromo-2-
fluorophenylethyl, 2-fluoro-4-methoxyphenylethyl, 2-trifluoromethyl-
4-fluorophenylethyl, 2,4-difluorophenylethyl, 2,4-dimethylphenylethyl,
2,4-dimethoxyphenylethyl, (2-pyridyl) ethyl, (3-pyridyi) ethyl, (4-pyridyl)
ethyl, (pyridyl) (hydroxymethyl) ethyl, or (phenyl) (hydroxymethyl}
ethyl groups.
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cycl oal kyl, heteroaryl, heterocyclyl, heterocyclylalkyl, arylalkyl,
heteroaryl al kyl, or cycloal kylal kyl groups; and Z is selected froma

pi perazi none of formula oy N which nay be substituted or unsubstituted.
11. The conmpound of claim 10, wherein R2 is selected fromsubstituted or
unsubst i t ut et. pyrA dicoydpousidpeof dforyriula pilfer i ngr , mxtupeol theyeof, or

t hi onor phol i nyl , pgieinritedticdiy sdtebtatiie salty bf tmycrdmﬂmmhmyl pyrrolyl,

t hi ophenyl , tctrahydrothlophenyl pyranyl , tetrahydropyranyl 194

t et r ahydr ot hi opyranyl, pyrazinyl, thi azabyl Rpyri m di nyl, quinuclidinyl,

I ndol yl, imdazolyl, tri azolyl, tet Eazol y!, qr pygl dazi nyI groups. 12. The
corrpound of claim 10 wher ei n R2 |s EChed ogMm hgt'eroaryl or

het er ocycl yl groups of formJIa ﬂN NN\ N{ NFH cl1l1 N
cr H NHN ND NCN N\NH 11 " d 7

1 H

) r*

1l
wherein

R' is selected from substituted or unsubstituted
arylalkyl, heteroarylalkyl, aryl, heteroaryl,
heterocyclyl,  cycloalkyl,  heterocyclylalkyl,
cycloalkylalkyl, alkenyl, alkynyl, or alkyl groups;

R? is selected from substituted or unsubstituted
heterocyclyl groups, or substituted or
unsubstituted heteroaryl groups:

R®, R*, and R® are independently selected from
H CI, |, F, Br, OH, NH;, CN, NO or
substituted or unsubstituted alkoxy or alkyl
groups;

R* is selected from H or substituted or
unsubstituted aryl, alkyl, alkenyl, alkynyl,
cycloalkyl, heteroaryi, heterocyclyl,
heterocyclylalkyl, arylalkyl, heteroarylalkyl, or
cycloalkylalkyl groups; and

Z is selected from a piperazinone of formula

which may be substituted or unsubstituted.

11.  The compound of claim 10, wherein R? is selected from substituted
or unsubstituted pyridinyl, piperidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, tetrahydrofuranyl, furanyl, pyrrolidinyl, pyrrolyl,
thiophenyl, tctrahydrothiopheny!, pyranyl, tetrahydropyranyl,
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O ]]_N 195 which may be additionally substituted or may be unsubstituted.
13. The conmpound of claim1l, wherein R2 is selected fromaryl or cycl oal kyl
groups of forrmula 11, N Nit, NH HOH N IHHNor H N HO which may be
additionally substituted or may be unsubstituted. 14. A conpound of formula
| A, | B, or m xturesahydrothodépyranyl, plyezimdethiazokyl| pyamidipylalgunustidingl, of t he
conpound, 0 R5 Rifolfs, imidazdlyl, tridzolft; tekddolyl, dRpyridazing| gidupsl | N R-~N N-I .

| I R wherein Rl is selected fromsubstituted or unsubstituted arylalkyl,

heteroaryl alfgyl, Wé/bo'r‘pj!@hﬁdQﬂfdéim 1098 hbRdie RECE Welécted fom iuteraalyll |
het erocycl yl al kKylgr hetd, c?é!%dﬂo@bgﬂffor?ﬁdﬁ.”w , al kynyl, or al kyl groups;

WOXQ}{QZ
A~ [f( | Ok |

SayeaNes
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R2 is selected fromsubstituted or unsubstituted heterocyclyl groups, or
substituted or unsubstituted heteroaryl groups; R2, R4, and RS are

i ndependently selected from H, (1, I, F, Br, OH N-12, CN, NO2, or
substituted or unsubstituted al koxy or al kyl groups; R3'" is selected fromH
or substituted or unswhish irmay ée adgitionalk gubstifutashor may kynyl, cycl oal kyl ,
het eroaryl , heterocyclhd unsubstiritegycl yl al kyl, aryl al kyl, heteroaryl al kyl, or
cycl oal kyl al kyl groups; and Z is a piperazinone of fornula INIIN_ 15. The
conmpound of 1@ ai MhkA compi@idnof disima 1piviesraid IRINR eélelcesdniiom arld 6. A

pharmaceutical f iRldaféd groupdfbahiig @ pharmaceutically acceptable carrier
and the conpound Of claiml. 17. A pharmaceutical fornulation conprising a

pharmaceutically acceptable carrier and the conpopnd of claim4. 18. A
pharmaceutical fornulation conprqsi |1y acceptable carrier
and the conpound of claim 10, 19 formul ation conprising a
phar maceutically acceptab of claim14. 197

NH,

NH,

JH

[ g . or

HsN HO'

which may be additionally substituted or may
be unsubstituted.

14. A compound of formula IA, 1B, or mixtures thereof, or
pharmaceutically acceptable salts of the compound,

0O r#

wherein

R' is selected from substituted or unsubstituted
arylalkyl, heteroarylalkkyl, aryl, heteroaryl,
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15.

16.

17.

18.

18.

heterocyclyl, 6 0 cycloalkyl, heterocyclylalkyl,
cycloalkylalkyl, alkenyl, alkynyl, or alkyl groups;

R? is selected from substituted or unsubstituted
heterocyclyl groups, or substituted or
unsubstituted heteroaryl groups,

R? R* and R® are independently selected from
H, (1, I, F, Br, OH, NH;, CN, NO; or
substituted or unsubstituted alkoxy or alkyl

groups;

RY is selected from H or substituted or
unsubstituted aryl, alkyl, alkenyl, alkynyl,
cycloalkyl, heteroaryl, heterocyclyl,
heterocyclylalkyl, arylalkyl, heteroarylalkyl, or

cycloalkylalkyl groups; and

Z is a piperazinone of formula

X

A phamaceutical formulation comprising a
acceptable carrier and the compound of claim 1.

A pharmaceutical formulation comprising a
acceptable carrier and the compound of claim 4.

A pharmaceutical formulation comprising a
acceptable carrier and the compound of claim 10.

A pharmaceutical formulation comprising a
acceptable carrier and the compound of claim 14.
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