QUI NAZCOLI NONE COVPOUNDS W TH REDUCED BI QACCUMULATI ON
Field of the Invention [0001] This invention relates

wWo cosebsaDcorti n-4 receptor (MC4-R) agoni sts apdr/us2004/039020

nmet hods of their preparation. Mre specifically, the
i nvention relates to qui nazolinone conpounds that
exhi bit reduced bi paccunul ati on properties when
adm nistered to a subject. Background of the Invention
[ OQANAZD EINONE! COMPOUNDS WITH REDUCED BESACCUMULATION
from posttransl ati onal processing of
pr oopi onel anocortin and are known to have a broad
array of physiol ogi cal Fiatd iof ithé dsvenftign nat ur al
mel anocortins include the different types of
@G@Tyt e SItHlsmHvéhtlBlﬁl rélafesatenélanbEbitinkt Madpter (MEE4-R)
and hese, a-MSH and ACTH are considered to
bagenistsand n@@ib@@%ﬁf)ﬂ@lrr@eéﬂfﬁi'@ﬂt iMare spexrifiqallyhihe invention

bR BB SRR AN tpeccumuttr
Gpposdreies whenmphdidinisterpl torsssubjbe e are at | east five
different receptor subtypes (MC1-R to MX5-R). MC1-R

nmedi ates pignentation of the hair and skin. M22-R

nmedi ates the effects _of ACTH, o 0 enesis in the
adrenal gl and. MC3- E 5I§grcm-91d ﬁ?aﬁ% Y%’gb‘ﬁi‘ nant |y

e sed i the br i der d tp have, a
RO RadiB R P Diash oaliut Biethieg B ek o B3t
”?ﬂa"f\%%@n%h'élrgro%e’sﬁﬁgRif%:re%—s)g%ﬁ)anbéorﬁn and are known to have a

seventransmenbrane re - may partl Ci pat e in
mbdedchairay of ipbysiotegics] actigtias. Ahe nedwebmelandaeariing inchyde the

d L t f t
oaH qr‘eﬁﬁwﬁs%‘%ﬁ%énq?@a%%ﬁ%uﬁa’?n&%ﬁoﬁw&&-wsﬂm%mwwSH)
(%ggg@éﬁ-g gnl Ca%ﬁ\&él—l%ngg@l@\lyyt ?%éﬁgﬁﬁeéqgggtgtég&%ﬁ
byengependas gtﬁlamrg:eresul ted in mce that develop a

maturity onset obesity syndrome associated wth

ABGOAL5: e Relancca oty moqieié lhei 48555 tYigBih fpelahocortin

Pﬁ%ﬁéﬂ@r@@@@ R§§pla' sedfdily Bf thﬂ@felﬁ'céﬁﬁﬁs@ r‘ébébﬁﬁ's There are at

erect’il e disorders, cardi ovascul ar

‘ duleaﬂtdweshffef@nt mcaptcprrqubrtyw GICHR tr M&¥BR). MC1-R mediates

TR T A Bl S . ¥ SRHAGES Db AEUFACTH on

"'%fﬁcl{i(@id’gg‘e%égi%ﬁﬁ thd BEré1z0 gRireTEVE@3oR Girid MClyRtg& pAsdominantly
cad

: 'expressed in the brain. MC5-R is considered to have a role in the exocrine

, gland system.

[0004] The melanocortin-4 receptor (MC4-R) is a seven-
transmembrane receptor. MC4-R may participate in modulating the flow of
visual and sensory information, coordinate aspects of somatomotor control,
and/or participate in the modulation of autonomic outflow to the heart. K. G.
Mountjoy et al., Science, 257:1248-125 (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(1): 131-41 (1997). MC4-R has



885:1 ( 999). [0005] Furthernore, observations in
connection with endogenous MC4- R antagoni sts indicate
wWo b@bs/ 0834t R i s i nplicated i n endogenous ener gyPCT/US2004/039020
regul ati on. For exanple, an agouti protein is normally
expressed in the skin and is an antagoni st of the
cut aneous MC receptor involved in pignentation, Ml-R
M M dIlmnn et a/., Science, 278:135-138 (1997).
Halee\en |mpdicabe|drlamhen‘dlséawsﬁate‘s pchidinidiefsttite digorders,
r .due to antagoni sm of

| eads to a coat col
VA ShovagaUIal SleoRNes. PR M S o1 S BamRtien; fever,

a f 0
e G AV B e e
SHasﬁaDLa@\ZBr(olQ'%e)proAgj‘elaned;ca"tia@vmem,eﬁmn.(MGQFa\catérSci.,
zli\/%gg_ %8 ei n honol ogue, antagoni zes MC4-R but not

(1 Fong e al., Biochem Biophys. Res.
Commun. 237:629- 631 (1997) Adm ni stration of AGRP in

NfoDd 5| NCr eapghé@Rskel Bbakaols ﬁa«y@rﬂfecﬁbﬁstheﬁmgam MC4-
not alter ég mentatlon M Rossi et al/
e

ERdijﬁﬂgﬂl@iB dicgte thep MIQ4R Is(inplgatedTs gadegenoun egergy

t r.
gq%?%tfhnﬁa) %ﬁﬂgr ﬁct?lge denijH %I egﬂﬁl?%x}ogecs:s%tﬁ dﬁxg% skin
aah@ﬁsgéh ahe omlsrtaifrtmautadneugsmslreceﬁtor lm/bR/eUrlﬁEpigmBhtatlon
of obesity. [0006] n con ection _w

TMSVE ai o Qlmarin Asbr Seinnes 20 biked Soy a0 ridonever,
'Bga%;ﬁpés@%nosfag Wil adro'téiﬁ'uﬁ‘?rﬁée l2RR"th S WIIchPERAUMIS: due to

osition act ‘as agoni sts or antagonists
oantdgénBm 45 MeXiaRpdressinctesiedrabdrintakie and, 81y, weight due to

SRgfaen i REMCHR, o Kirn el ar« FRoPaiybe B 2ApE0t8 (1907

UDSS Patany., N%ffure%%*fre@@ozm@gi)7%0&9%@@@@&@% (AGRP),

fanTi'es of agonists and antagoni sts
r ao @godti proteirt hameldgue; amag@@umdw%@wmw:w T. M. Fong

B pbyaRehE, By Eee: VRAE 8 S eE P T i iration

; AGRF?JWWM& Persuze8dsod ﬁhtbké?ahd Matis& obesity but does not alter
associ at eddi sorders. Sone of the con}éounds escri bed

lh pigmerdation.dVh iRosghal g fmanaiivemgyail 914&2§r4e"rfes( 1898)-
SR AR e kA gl R MG R 2SR enssay o

agddwation, aﬁdrthemﬂé werﬂﬁﬂeﬁllﬁl%@é@@ptends%@afgﬁﬁéﬁi Pational drug
di scl ose - R agoni sts that are piperidi ne conpounds

aﬁ@SlaérfPK/@ﬁtm‘tm%Pfe S¥¥¥1/ 70337 and WD 99/ 64002
di scl ose MC-R agoni sts

[0006] In connection with MC4-R and its uncovered role in the etiology

of obesity and food intake, the prior art includes 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



that are spiropiperidine derivatives. Oher known
nmel anocortin receptor agonists include aromatic am ne
W@ owposm3ds cont ai ni ng am no aci d residues, parpPCT/UBZNS/§39020
trypt ophan residues, as disclosed in WO 01/55106.
Sim | ar agonists are disclosed i nVWO 01/ 055107 whi ch
conpri se aronatic am ne conmpounds containing tertiary
am de or tertiary am ne groups. Finally, WO 01/055109
d ik @ses SBRIAG0RR donip dLBRIBRIc¥criBEQ Mdtide B/TIMNLS BAE guanidino-
aronmati c am nes which are generally bisan des
s epalainied apgnes and h@'@éﬂar@@ﬁﬁal ning al kyl |inker.
[ 0008] Guani di ne-cont ai ni ng conmpounds having a variety

IO, 092 YarRES afhdd sl ortihbd iy bk Biskfised as
ShtawthM@M R@g@ﬂisﬁaeﬂwt}u aﬁmmbmnplenwm 10d £7 Q70 ahdl W§O
antiul cer agents: 864, U.S.

PRPEHE 7RIS O@QM%B ag%matS%@{\b rlﬁal?'eﬁf' nscomwmnd
| JSHEStVER, WQW@GH‘?M?‘F‘Q%WOO@@@@Qﬁ Wﬁ‘qc?(gé r%Jnlsts
1tor S a

guani di no’ conpounds use as protease in
athatrare spirapmendarrecblesrmartlve&r Orifne mkreayem rslarzoabriih 8eceptor
Pat ent 704 issued to

- BRI LU ARBP Foro S e il amfihgoid F6Sidues,
Gfsaﬁidéﬂegmtapnwgeés@urwwtﬁs@we@lrﬁw@m%amd Sifhilar

ot her references. For exanpl U. S. Patent
6agems%are discloged & BRI ‘Sem?awhlcbuwmm@@sar@nmﬂcmm@e

c SRTPBLBRS BRkninaRerkhr B deaP B kit Byas. Finaty, wo

smnrdw@sedlsaob@mﬁfemoﬁormm gd?i’kﬁs comprising aromatic
schi zophreni a, anxiety, and pain. S. Patent No.

5 agwe%whqusa@a@?wa@w@ﬁaml@@s sepayatesbly aduireggnrcontaining
ﬂeg{ ?ﬁ corrpounds for use in selectively inhibiting

or dantagoni zing integrins.[0009] Various 5-, 6-, and

7- menbered fully saturated 1-

atmns&]bocycIGuarﬁdwnbiadmtmmdgrdovmcburmts heefving aniadietyeofavielogical

R A DA B . SRH L 0D e
RSS9 66 isstdll ho ‘S%ﬁ@l@'e‘!"gﬁ dﬁsrcﬁ)s%'ssghdrﬁd%ﬁ@tcoﬁibddxﬁ% Wseful as

for the treatment of cardiovascular disease.
gaativldenageirist Ua$i RatenhNe. 4i&7d, 8 dJ).By Patent Nuatﬂeaw Re1, and

5pf§ag9?e[5rg'lfq 40648 B0 TBAEL Rl of BF HAE M 0343 894 disclose

g@ﬁhi@iﬂr‘@@@ﬂp@ﬂhd@ uSEMIPaY pesteass irisicdro e asﬂéﬂﬂl plasmln and
02/ 18327. The guani di nobenzam des are di scl osed

ugat:ﬂhrm@bmtag@ﬂts Ridod &5 iRafeniio 9,362 104dpaurd tpsOkuyama et 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 a3

integrins.



[0010] The synthesis of various quinazolinone

conpounds is set forth in U S Patent Application No.
waod4ad13d05, publi shed on January 29, 2004 as RSI/US2004/039020

2004/ 0019049, international application nunber

PCT/ US03/ 16442, published on Decenber 4, 2003 as WO

03/099818, U.S. Patent Application No. 10/850, 967,

filed on May 21, 2004; international application no.

PQOO0SP4/ 15988io@nsk, 6- SandPv Orieshisatal fﬁlﬁ%étﬁ?&g%&ﬁ- Nos.
60/382,762,,68/441,019,_60/473 317, 60/523, 336, and
ecRzesahepycliererylidengulesivativeset awanidineare atistlestdhgs having

S 5B ey e B L PBART R K .o
diisslexstor Rashussen.o8scl conmoudes thealsdxiaiught adadefdl for the

agoni, st activity, a need remains for new conpounds and
HEAREEh ol E3iFliasuar Orssie: Iathenayandinesdeagves e

Melsdtosefbpled. Bhpt i 5‘?‘8@5%89 %%%%dstb"i\h%gdsqr@cg?ggl. as useful

al so remains for conpounds that exhibrt
pHatirerepy égtreat inflnopeatioresVaricts gaatidimabendaniid@tompsands

WA R RN 0232y TR laingbenzarhibes e siscipped as

[%bﬁ]lf&h@eétﬂ@@iﬁ@sit?%{yg@m gip¥igles potent and

specific agonists o that are small nol ecul es.
Thus, there _has been provided, in accordance with one
adPR1Q1 of t e swihesisof vadewmawnezolindner carhpourds iskset forth

-. . ical A bl
iU B ateht pBlicatiin RS T RAT s LIRSS JRnfadi2s, 2004 as
urib$iBO044001 0048y ntexh &tjdnal gpticstiory hahlsgt PCATYE03/16442,

het er. |, het | vi | | kyl ‘

h OUBlighSd. i LacepIoer 4, 20931 AE U R30098M Beky$. PaieryApblication
| : i | J it d

ONG: 1Y85@O6Ted BR iy 25, 260 Intel AARdMaR oBHERdrt 1 ©

aIH@T/&kSQ«ﬂaﬂ 5Qh % lakdl WS, vovisionkal ApplicatioarNos. 60/382,762,

OSSPy P AP LB SIS S o s ety
i e ORI 1 S SREAL Ry st o

ahﬁ&ﬂ?-or al kyl groups; R3'" is selected fromH or
substituted or unsubstituted aryl, alkyl, alkenyl,

ﬁquemlcyc%ﬂaelg%%%e rébeetn‘? rd?s%'i(}’slu’re %%grric%:e/ 8<|)|¥||pbunds 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, there has been provided, in
accordance with one aspect of the invention, compounds of formula IA, IB,
mixtures thereof, or pharmaceutically acceptable salts thereof



aryl al kyl , heteroaryl al kyl, or cycl oal kyl al kyl groups;

and Z is selected froma piperazinone of forrmula HN
woneosisrsay be additionally substituted. [0013]PCT/US2004/039020

Compounds provi ded by the invention further include

prodrugs of the conpounds of formula I A and I B,

phar maceuti cal » acceptabl e saltsthereof, stereoisoners

t hereof, tautomers thereof, hydrates thereof, or

sol vat es bhereoR® [0014] The inventionOfurthrt

provi des gonpounds of formula I'A and Bjli n which R3

R4, RRnd B8.are all HR{ 00187 TheRkqvepty L
provi d&S co A of fdfmula I A an i RB' L(
selectgd fro Jr oup gonsi sting $ ed and
unsub ut 20g ohex 2- al kyl =

2, 2RHi al k¥ cyclwhexylN 2. 3-Z dj al Byl cycNohexyT

2, 4-di al kyl cycl q ?exyl 2, 5- dlalkylcyclohexylRS

di al kyl cycl ohex§T, 3,%-di al kyl cycl ohexyl ,

3- alkylcycloheﬁ 4- al kyl cycl ohexyl, |

3,3, 5- trlalkylcéblohexyl 2- an1nocyc|ohexy|,

V@lmnocyclohexyl Aan1nocyc|ohexy|,

aninocyclohexyl 2,4- dianinocyclohexyl 3, 4-

di am nocycl

|, oh
2, 6-di ami no éﬁ@gﬁdsfr% b&%‘ﬁ%ﬂ%&%ﬁihﬁ% ed arylalkyl,
Zth%éWRMOB@xmeteu%awkﬁéﬁé@&@ydweesadloalkyl heterocyclylalkyl

clohexyl, 2, 3-dial koxycycl ohexyl’,
2cx¢CIoaéw oa}llsmﬂe&lwnylsomalkm igPKBKycycl ohexyl ,

2, 5-di al koxycycl ohexyl, 2, 6-di al koxycycl ohexyl, 2, 2-

di al koxycycl t

3 al kyl 1 hi O(B;g?)éﬁlect%i ﬁkﬁfﬁ c{?tsﬁl?b)égﬂyg%?éy hn?ubstltuted arylalkyl,
Zthmakalhamoxyb,l aikgamino, Zildlkwlaaiukty,l drigl, tbleyerbanéméterocyclyl,

3,4- dijal kylthioc ohexy], 2,.5-di al | t hij cl oh |,
> CEolaRlsk eSPERS Rl Plossdiag, akeyh RISEYE pERB groups:
fl uorocycl oal kyl, fluoroal kyl cycl oal kyl ,

trifluoronmetgdy Ry érh@ﬂ%tfé md‘é&én@@ﬁﬂwésecféepfr@mmal 1, F, Br,

cycl ohexenyl cycloocty aryl cycl ohexyl
2 QtheNib cobll, NQ@XW $u|Qsttiutya|daor|4;ns¢:§o§tlwmd@lkoxy or alkyl groups;
2- benzyl cycl ohexyl, 4-phenyl cycl ohexyl, adamantyl,

i socanpheny! R %?ejé;%{%gg] frz)ng %dﬁ%’s'tlﬂﬁ{ag%lr W%Hbg’tﬂﬁ@@ aryl, alkyl,

nor bor nyl ,

erﬂu@yrrmmyl Rycloatkys eHee@.to@dylf h@ﬂ@rtbctwwrhmarmmvlaikylng
of substituted and unsubstituted cycl oh exg

2 andalyl, heterenestaikyl, or QM‘P%’EY'HW!:Q'&%&S} 2, 3-

di net hyl cycl ohexyl, 2, 4-di net hyl cycl ohexyl

2, 5-di net hy|Z3|’l§°§eq’é}ffééflfmm?a§ﬂperazinone of formula

2, 6-

HN

which may be additionally substituted.

[0013] Compounds provided by the invention further include prodrugs
of the compounds of formula 1A and B, pharmaceutically acceptable salts



di met hyl cycl ohexyl, 3, 4-di net hyl cycl ohexyl,

3-net hyl cycl ohexyl , Amet hyl cycl ohexyl ,
w@2®58513p1 net hyl cycl ohexyl, 4-f-butyl cycl ohexyPCT/US2004/039020

i sopi nocanpheyl , 7, 7-di net hyl nor bonyl ,

4-i sopropyl cycl ohexyl, 3- nethyl cycl oheptyl groups,

2-fl uoro-4-nethyl cycl ohexyl, 4-fluoro-2-

nmet hyl cycl ohexyl, 4, 4-difl uoro-2-nethyl cycl ohexyl,

4- merédfusheoemkdimbca/ﬂie@ém‘xwuté’mm theredr hwfété@ﬂ@i‘@&m&
cyclloqi} 2 f1 uoronet hyl cycl ohexyl,

Y 8%l (pol ycyclic cycl oal kyl ),
quoronEthyI(poncycllc cycl oal kyl), and

flreenaf poly ]

| ent on T ur ThaeRtgh Ao oo R p e me A e dFruie Jaena 18
B inwhigh B3, R4 andR3 aseibtH.t ut ed or unsubstit ut ed

pol ycyclic cycl oal kyl group. n sone such enbodlnents

Hop8) 2, P ke R SR LS RlUE A Wt 1 anc 1
i nnwmd:hJR?'ﬁsrsbIaﬂeder@m tﬂn@%r@@ﬁ%ﬁﬁ%ﬁn@%f%%&%h%d ah@nd

a substituted or unsubstitute

artmsabﬁwut@d 6¥F60|§QP614» %@'ké(loygl@bﬁkyluﬁe?ddtadkydnmdtﬂaxyt m;:ed

D AN Pthe 2B ARG RIBO BN ARSI ety Pt e
phkiarligyley ighexyl 0Bid- malkylcgcléhéxyiu@-%nkwwcq&qéa{wwbmyi&yblohexyl
nbodi_nent s I's selected

gr O%,grtggwﬁ:yc@%gxwlp grﬁramgﬁh@lgpqagl h¥rfaminocyclohexyl, 4-

26\'@28%@% t%BWémlrﬂ) yﬁﬁﬁaggzg;ﬁg@%hﬁwﬁdohexyl 3,4~

cldlammnynlyhexyiylz 5- el;afmmmnymmraxyl Qt&yiiamlnocyclohexyl 2,2-

h [ et h h
S TSR SASRSY LB RRR el Hatrgoneny, o
2
3a¥*f°3kz?%d3ﬂ‘zﬁw'e*Byd'?'kﬁw%‘d’@*%et D Ik oycipnex,3.4-
h)ﬂéﬁ k.ﬁowu@l@yeéylha;s d@lmucmrmyy heéalkkoxydyclohexy!, 2,2-

Y %’%&{V%Yé@b%gﬁpg eq%fltgiq@prohexyl 3-alkylthiocyclohexyl, 4-
4aﬂdyltbio@yéloﬁb{4ﬁr Qj@b@lal!dyﬁﬁlb}z&i/elol‘}e%yloﬂﬂ d%alky‘thmﬁwohexyl 3,4-

2-fluoro-4-nmet’hoxyphe

fl heny|
Q’?ﬁﬁ%ﬁ%ﬁwyl 26-dElkyihinsyelonesylhi|6- dlalkylthlocyclohexyl 2,2-

At Y T

(mflmmmraigetk)ydrt)mjdalk)(l%mpemyl) C\}dMeptyl cyclohexenyl, cyclooctyl, 2-

( Eﬁ’é‘?}&ﬂY‘aM %Rﬁ%@ﬁ%ﬁ@&ﬁ%ﬁ 'gwdﬁjbﬂcyﬂobexwd 2-benayicyclohexyl,
WRYEheRY, 'aaaﬁ‘fé' 9{? ﬂ %rﬁﬁﬁényl carenyl, 7,7-dialkylnorbornyl,

2 fluoro 4~met hoxyphe

cthyb WheIWbWMQHIIByIWbUpﬂ in stilf othlee eyiidivbnts, R is
U e e L L

o he%“%l%ﬁf%'i@@%%ﬁﬁ%%'%géﬂﬁ“ﬁ?ﬁ‘m{@&@&@%' renion
dimethylcyclohexyl, 2,4-dimethylcyclohexyl, 2,5- -dimethylcyclohexyl, 2,6-
dimethylcyclohexyl, 3,4-dimethylcyclohexyl, 3-methylcyciohexyl, 4-
methylcyclohexyl, 3,3,5-trimethylcyclohexyl, 4-t-butylcyclohexyl,
isopinocampheyl, 7,7-dimethyln6rbornyl, 4-isopropylcyclohexyl, 3-
methylcycloheptyl groups, 2-fluoro-4-methylcyclohexyl, 4-fluoro-2-
methylcyclohexyl, 4,4-difluoro-2-methylcyclohexyl, 4-trifluoromethylcyclohexyl,

6



in which R2 is selected fromsubstituted or

unsubstituted heterocyclyl groups or substituted or
waie@alost3pt ut ed het eroaryl groups. n sone enbodP@EDNERN4/039020

R2 is selected fromsubstituted or unsubstituted

pyridinyl, piperidinyl, piperazinyl, norpholinyl,

t hi onor phol i nyl, tetrahydrofuranyl, furanyl,

pyrrolidinyl, pyrrolyl, thiophenyl, _

t e2-maethylk-tiiflugrbmeghylcyniotexyl, 2-flesroatsttylepmbRexy,

rahyd hj yl, inyl, thi [yl
oo RREISH QBB kAN, Rebirt S epimicycoin, an
trﬂ@;rgkp&yc)jcﬁ&{bzglgég(lyp bu _ri dazi nyl groups. n sone

such enbodi'nmen sel ected from heteroaryl or
het erocycl yl groups of fornmula/ NH NHH N H which
nelP0AE] addi t Thaiveptisnthsrthenpredides comypdimds of formula 1A and IB

u | 43t ed 0Q19] The inventiop further ovi des
canBTrhE R shielititen Rt dms USRI peicreltl ool Geenp. n
f rspme shsh iembstiments) RFURS sinstRstea’oH urRUbSHEtRbEYEyclic
groups. For exanple, in some enbodi nents, R2is

s P& lorevp hayingdhe dgrandalllkyl gr oups of

formulavA/W HN H N HN or HN / HO which may be
additionally substituted or may be unsubstituted.

[ 0020] The invention f
formula A and Bin which YR i3 syreeted from
substituted or unsubstituted hgterocyclylalkyl, or
cycl oal kyl ami no groups., Foi_ exaffplle, in some
embodi nents, R2 is sel e@Med '
substituted or unsubstittted cycl opropyl am no group; a

substituted or unsubstituted qlperazinylalkyl group
such as a pi perazi nyl net hyl gréup or an

N- | pi perazj nyl net hyl group; or a piperidinylalkyl
gr[ggi)?ﬁuch aeainyepEen Birkier peeviges geamounds af formula 1A and 1B

PiiRHicH RY i€hRbstituted or unsubstituted arylalkyl group such as a
substituted or unsubstituted phenylethyl group. In some such embodiments,
R'is a substituted phenylethy! group such as a 4-substituted phenylethy!
group or a 2,4-disubstituted phenylethyl group. In some embodiments, R' is
selected from phenylethyl, 2,4-dichlorophenylethyl, 4-methoxyphenylethyl, 4-
phenoxyphenylethyl, 4-bromopheﬁylethyl, 4-methylphenylethyl, 4- -
chlorophenylethyl, 4-fluorophenylethyl, 4-ethyiphenylethyl, cyclohexenylethyl,
2-methoxyphenylethyl, 2-chlorophenylethyl, 2-fluorophenylethyl, 3-
methoxyphenylethyl, 3-fluorophenylethyl, 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)ethy!, (4-pyridyl)ethyl,
(pyridyl)(hydroxymethyl)ethyl, and (phenyl)(hydroxymethyl)ethy! groups. In
still other embodiments, R is selected from 2-fluoro-4-methoxyphenylethyl, 2-
chloro-4-methoxyphenylethyl, 4-fluorophenylethyl, 4-chlorophenylethyl, 4-
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group. [0021] The invention further provides conpounds

of formula A and B in which Z is a piperazinone
whanwsogisvhe foll ow ng formul an sone such enbodP@ENSRN4/@39020

IS a piperazinone having the follow ng fornula HN

[0022] n sone enbodi nents, the invention provides

conmpounds in which the t value for the conmpound is

| ess than 35, 30, 25, 20, 15, 10, or 5 hours in a

t i Ghore- amflunroprgﬁmytﬂtbyjdz,dedrbhmmhmw&thws 4ksrahibphenylethyl, or 4-
®§%¥ ﬁnl qa% tB one such enbodi nents, the is
G4l UGroRRS e BRHES and i n some enbodi nents is
Iess than or about 3 'hours.in a subject to which the

cqopasnd( s) hl@e«m\/@ﬂﬁan AR mb@.@@g cohﬁ%ﬁhsﬂ? 6ﬁnJﬂé~°tA and IB

al.so been provided, in accordance wit ot her "as
ofinyfHch R/éﬁﬁﬁlﬂ@tedafr@mrﬁ}mﬂtut@@h of uchulastltated heterocyclyl groups

OUASRSSHEESt AT SR B SARE SRR,

phalsmmm:j fromd é‘uti&utlﬁ@d@bbﬁsabéﬁtu@d py¥leRny Inry PBFldi‘ﬁ?l piperazinyl,
furth i.des the use of the conpounds

i {08 Bﬁy igmepaialiny!, aetf@mdégfmylofwmrmwwmnyd;a@yrrmw

f ted

i gy R IcPeh k€ BY LA RSB G 1
Ortetr?bfdmthldpwbeylegyra[zﬁm4{1ﬁ\”z'bm1 qumdMyScathhﬁmf |d|hnyl mdolyl

accordance w ot her aspect o

PR, vR=R5E TR P%@W%@Rgmaa ipcsrae euch
(ﬁéﬁ@@ﬁ éﬁ%ﬂRq [ AEUTF | e
t her eofl;n a corrpigusﬁél!a or crgﬁ?pggl%{th of t e |n§’q gfc{hp@ cﬁ‘q’ormula
i nvention. n sonme such enbodi nents, the conpounds of
the invention exhibit reduced bi oaccumul ation in the
ti ssue and plasma of the subject. [0025] n one
enbodi nent, a disease to be treated by those nethods
of the instant invention is obesity or type |
di abetes. [0026] n one enbodi nent, a conpound or
conposition of the invention is intranasally
adm ni stered. [ 0027] n one enbodi nent, a conpound or
conposition of the invention is adm nistered to a
human subj ect. [0028] O her objects, features and
advant ages of the present invention will becone
apparent fromthe follow ng detail ed description. t
shoul d be understood, however, that the detailed
description and the specific exanples,



whil e indicating preferred enbodi nents of the
i nvention, are given by way of illustration only,

W@ RWs®5Mar i ous changes and nodi fications w t hi PCT/H82004/039020
spirit and scope of the invention will becone apparent
to those skilled in the art fromthis detail ed
description. Detailed Description [0029] The instant
invention relates to novel classes of snall nol ecul e

mel anocorti n- cept or ) : selﬁd
Nons are

conmpounds can be formufated int o |t
useful in actyvatnng or in treﬂi;%?

MZ4- R- medi at ed ~di seases, Nsuch as esitly, e |

di abetes, erectile dysfunctlon pol ycystic ovary

di sease, conpllca Lons &es |ng fro /or as OCh%?ed

with obesity ar abet \\p§ %<§/’ ] The
foll owi ng defM i tj.ons hout thls
speC|f|cat|on\Vr6@ gr oup |nclude %ﬂght

chai n and branched aIkyI groups having from1l to about

8 carbon at ons, nples of str ai ght chaln al k

groups i ncl ugé yl, Py’ tyI
hexyl , hepty|, and oct groups Exa Ies of ranched
al kyl groups, ¢l ude are n |n1te

i sopropyl, sechutyI t- butyI and |sopentyl groups
Representatlve su stltut IkyI gro nay be
4 substltuted t|

am no, th|oh alk xy, halio gro uch

and groups. T ] Cyc yl,gro are cy %*alkyl
groups such as, but not Wimted 'to, cyclopropyl,

cycl obutyl, c entyl rohex cl ohe and
cycl ooctyl g{oups. Cyc yI grqQupsiafrso |é§i§ﬁ
rings that ar bstituted/with s Nght or ched

1

chai n al kyl gtHoups ‘as défined above, and f ur ther
|ncludecycloalkyl/groups that are substituted with

other rings i i ng ri ngg=sueh as, bu Q%/
limted to, dec I|nyI<Zte rahydkonapht hyl , apd
i ndanyl . Cycl kyl, gr al,so Ngetude poLy ycl ilc,

cycl oal kyl ~ gr 8ups such but nq I'te@ to,
nor bor nyl , adamantyl , ornyl camphenyl , isocanphenyl,
and carenyl Representatlve substltuted

cycl oal kyl group uay osub *ed or
substi t ut edunor e/t han{onc such as but nggzgfii§sd

to, 2,2-, 2,3-] 2,4- 2 or 2 6 d| stitute

cycl ohexyl grolips or no-, B trreubstituted '
nor bornyl or cycl oheptyl groups mhlch may be
substituted with, for exanple, alkyl, alkoxy, am no,
t hi o, cyano, Nar | o groups.

(0]

or

N
H

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 cycloalkyl
groups. For example, in some embodiments, R? is selected from aryl or
cycloalkyl groups of formula |



[0033] Al kenyl groups are straight chain, branched or

cyclic | ower al kyl groups having 2 to about 8 carbon
wat@sws13and further including at | east one doubtEURING)39020

as exenplified, for instance, by vinyl, propenyl,

2-butenyl, 3- butenyl, isobutenyl, cyclohexenyl,

cycl opentenyl, cycl ohexadi enyl, butadi enyl,

pent adi enyl , and hexadi enyl groups anong ot hers.

[ 0034] Alkynyl groups are straight qngbn or branghed

| ower al kyl orougs havi ng 2 to about 8 carbon atons

and furthe , S ;

et hynyl, g
gr OUpg, N i ¢ aromathg~hydrocar beas that do~e ,

not limted to, phenyl hept gl ene,
bi phenyl ene, i ndacene, quorene phenan%hrene
tri phenyl ene, pyrene napht hacene, chrysene, biphenyl,
ant hr acenyl ~a paphtHeenyl groupsy,nAl t hough the
phrase "a ups” inc udes groups\containing fus

rings, such used aro al i phatj ng sysfens,
it does_~r ]l ude aryl o§?§ t hat évther

grouﬁgw such as al kyl or hal @ groups,” bondled t g7 one of » OF
the ring nmenbers. Rather, groups such as tolHN are
referred to as substituted aryl groups. Representative
substituted aryl groups may be nono-substituted or
substituted nor han once, such as, but not limted

to, 2- , 3-| A, 5-, or 6-substituted phenyl or benzyl

gr oups, whi ¢h Aay be substituted with groups

i ncl udi but not limted to; am no, alkoxy, alkyl,
cyano, or hal o.n sone enbodi nents, aryl groups have

o@f’@ﬁ H%Ea{mgpgﬁ{)@%sftg&%kyl d? ouﬁgggggﬁg qdned

above in which a hydrogen or carbon bond of an al kyl
gl0020] s r emmedeanmfw{tm«)pcb\tl@esacmylpbuadk}bf fcg‘l‘rml@ lRand IB

bR B° BiSeintiad Hio subtis P i PnBien heiremyaigalkyl, or
b@vdloaﬂ(ymﬂnlﬂb‘@fbuﬂé OFBr ERarnpR! W@QT@' hbédi tIQZ Rselected

aryl group as defined above. terocy
g a dpep susk aseesubstitited ch@mpubﬂtdstwbmdnpmpglammo group;

r 0
E‘ét%rb%é BT BEBAS Gusthyah B ar i PR Rirch B s
Tipephzinginsth@tgrbap o lanl Nghemplpipdtakingrsethys§®up: or a
piperidinylalkyl group such as a piperidinylmethyl group or a piperidinylethyl
group.

OH

[0021] The invention further provides compounds of formula IA and 1B
in which Z is a piperazinone having the following formula

v‘a{

HN



ring species including those conprising fused aromatic
and nonaronmati c groups. The phrase al so incl udes

w@elogoysbhi c ri ng systens contai ni ng a het er oat BOT/E82004/039020

as, but not limted to, quinuclidyl. However, the

phrase does not include heterocyclyl groups that have
ot her groups, such as al kyl or hal o groups, bonded to
one of the ring nenbers. Rather, these are referred to

asln’ sarhs tsuchtepsb diiinenes; Vs )4 ?@é@amsone heving A6y $bIMwing formula
groups include, but are not Iimted to, piperazino,

nmor phol i no, thionorpholino, pyrroligdino, piperidino
and honopi perazi no grou R en%@{ive substituted
het er ocycl yl groups nmay be no- subdst+t uted or
substituted nore than once, |such ag, but not |limted
to, norpholino or piperazigQ groups, which are 2-, 3-,
4-, 5-, or 6-substituted, or stituted with groups
i ncl udi ng, but not Ilnlted to, zam no, al koxy, alkyl,
cyano, or halo. [0039] Heteroaryl groups are aromatic
ring conpounds containing 3 or ‘hore ring nmembers, of

het t ch .., but t .
iR, “lo SOE e B8k feBHEH pESines adPoyngs in
arwhmntthéutm V&lde tier thercamnsouriecis 18Ss fHanaes, Smlzgpben% 10, or 5

pyrrol e, isopyrrole, diazole, imdazole, isoimdazole,

t rheursliza téﬁSUﬁthﬂﬂthQBM@(Pﬂ BEEUSIDE GKghdIshraik divet, &jdney, and
t &zl esélﬁgtstﬂj'cﬁze% odl%ﬂ% ¥ It1l/zolS?é(SaSt @lraﬁ OIqcfnaZjout 4 hours and in

di oxazol oxat hi azo yran,

pysome @mi@odlprﬁhtsjBZemthamydmbdlﬁ 3 ldursam asubfed e Which the
i soxazi ne azi ne, .azepin, oxepin, thiepin,

dl%f’éEB‘P‘t%d(Sh)Eﬂ‘é% E?Qﬁdnﬁﬂ'étqr%benzofur an. Al though the

phrase "heteroaryl groups” |ncludes fused ring

cqopesnds, threRMaASAs ‘B%%ngﬁb%l d@cd&?&ﬁ{ééa\wﬂl\ another

groups” that have other groups to one of
r i aapeask nfathesmvsutm @scarhpgsition eupls as Raplenmadeeitiealdfarmulation

o oﬂﬁ?fjwﬁbﬂeﬁ fégf%t,é tcé%n'&%ﬁg raecﬁrge |ggiq1ﬂ}9 |in§%nt invention and

SLd){shatrﬁé@éihtf@@ﬂ?é@@ép’cbbﬂf@iﬂér RlYe hﬁ/eﬂﬁgﬁtfuﬁh’ér%’roﬂ?ﬂ s the use
or nore tines wth groups including, but not limt

t #f thaiceppasingsgf theinventior ymptepasingreamedicansenteor

5 10,14
RS ol SRR o LTV R, Bebudd cicase.
allkydonge etimdimenisf snetaalispasel is obesity ontyhedl aEdRteY.
carbon bond of an alkyl group is replaced with a bond

t ter o as defi above. [0041
r@@@?g_ﬁr yl al ﬁ%&a%gg Qre@naarwaegyr'a@&ogéarwgfwﬁanother
até%\b%ct Bf 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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whi ch a hydrogen or carbon bond of an al kyl group is

replaced with a bond to a heteroaryl group as defined
wW@b@$m513p0042] Ami nocar bonyl groups are gr oupsPOI/US1964/039020

formula RR NC(O -, wherein Ror R may be the sane or

different, and each is independently selected fromH,

or substituted or unsubstituted al kyl, cycl oal kyl,

aryl, heterocyclyl or heteroaryl groups, as defined

abEN)Q?] [ 0043ln onegyendiodimetits alxpmpaureddr cahpositib® ofithe invention
gr.oup, as, Sngfl ned above in which one or nore bonds to a
hy'd RisiRrerh o hRWNABSURISStei n are repl aced by a bond

to non- hydr ogen or non-carbon atons such as, but not

| i pologyl t o, @trraiaﬂ@as%amrégahdgﬁvﬁn ddes &fthe?ﬁ' ent%\/ennon

oxy?en atom i n groups such oxy groups,
grwurbﬁcomeyapwregnt fropstheafntﬂowmgeietgﬂeﬂmescrqotmt flUshouId be

2 TR Brcgig R VEE oo e SRy g B soStl examples.

SUNﬁ@In@%ﬂFn@%’éfer?ed“éhb@@ﬁﬁbrﬁ‘s QMNIEAHES, HBivérF by way of
am nes, am des, al kyl am nes, dial kyl am nes,

aer%tfﬁtWélsonlm Hpravgrious phangas anq/nmdlfm@élonmbhlm&m spirit and

B ortOR Ao Rl RoSte AP bR Pof A L 8 rom

al thid detalled debytiptnoups, and tr| aryl silyl groups; and
ot her heteroatons in various other groups. Substituted
al kyl groups and al so substituted cycl oal kyl groups

and ot hers al so i ncl d whi,ch one or npre
bonds to a car boln(s) uo %&?ﬁ?@é’%‘?ﬁ%ﬁpt’m%m is replaced
BB L SRATATION TRl RROYe G 5aec! Sl Taslecule
éﬁ%&?ﬁ?ﬁ?ﬁﬁi%?ﬁ?i@ﬁ?@iﬁbs it TesEbonytifis, can be
he‘DHnubtj@d into anmmsﬁbnstameafehaeﬁuloalaphvaﬂr@mmcRudein the .
n an te n which a, bo to .
nyaragen ol B4 Lt iR EReRS S e Pacaie il diabetes,
ata@btnywsﬂfrwn@n popsyticltvay Glé%'a§é| Mﬁq{;néa:tl%bl reY418Ag from or

aryl, substituted het'er ocycl yl d subs
heassosiatsd Withhesitmandzdiaketse, @nbda§vndmre@xw th al kyl

groups as defined above. [0045] Pharnmaceuti caIIy

‘g;@g,@bﬁbl e .Sﬁll%foll'o g@fnﬂﬂéﬁé braly d%bl ﬁ\'?ob ﬂ?i’a spgcification.

rgani c base organlc aci organ
basi c or acidic am no acid. As salts of |norgan| c
bd6681] t he i/hlkyelrgrioups ilnmmdedstsalghbchaanmwl lﬁanahé@blkyl groups

gg{agqlirig Erﬁ%ﬂ1 g%a ou car onpaotg%SsSIg)@mglleé%flstralght chain alkyl
groups include methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, and octyi
groups. Examples of branched alkyl 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



cal ci um and magnesi um or al um num and anmoni a. As

salts of organic bases, the invention includes, for
wez@spssol t ri met hyl am ne, triethyl am ne, pyri dPEEUS2004/039020

pi col i ne, ethanol am ne, di ethanol am ne,

triethanolam ne. As salts of inorganic acids, the

instant invention includes, for exanple, hydrochloric

acid, hydroboric acid, nitric acid, sulfuric acid, and

phoﬂﬁmlkylcgraupsl thaﬂtsareaiubstltuteobwghrmtl@enamgismcmmg fused rings

oS0t U et el odecaling!, Setrahv R B h BV and indanyl.
oxgytibafk§l grodp%réléé hrfcl@dd S@lyl{:}%‘h}:‘g@g@%ﬂl g SudCad but not

citric acid, succinic acid
melimied sl fashpmyiddgmandyl; onel| demnphiert idocamphenyl, and

F e eHE R R RSer et BB 8 oy BRI Srody ey e mono-
- | ysulsetiteted o?'subbtiuied nmité thah st SRR S b'uf‘ﬁby?rﬁ d®, 2,2-.
artic acid and glutamc acid 4?1

? )e(élgl eﬂo?£t0éé-‘ \B-fiigUbstibidet eYClohexXy greixss ogmoaps, di- or tri-
A (EsHAlAU b GRS 31‘4@}%@3@! a(ﬁé&g$ %I{llil ﬁer 3 grﬁugs{rﬁtecr with, for

these functionali
unebanplebbkyt%cdxyoamM@ tthi®, pyaie Wribzdo gFsugs. known to
t hose skill ed in the art such as those set forth in

Pr Ive s in Organi ¢ Synt eS|s G eene,
i)%%i; XWH”W s@a% alneWam:,h@d qmcychcg}qwer alkyl
Eddgroups ’ha%ﬁt%gi taMBbsH & BArbRR éﬁlgfégaaﬂfi fur?l@ylﬁglu#ﬁ{g%tdgggt one

procedures set forth therein prote
hy@mﬁ;{gbogdoaggxemﬂlm fobimstamce, by)tvmyll rprbpdnyIQZ bitémy!, 3-

oLy By SRR Sl booRbesbenvt bactiony,
tmeﬁta@l@hyﬂ dhaeHdxabie?| §foRps|athiéng others.

trlnethylchlor03|lane r||sopropylc | or osi | ane,
fﬂ§§ | chl orosi | ane; substituted mnet h% and et hyl
4l such %kynﬂwom a[q ﬁﬁlght ¢haimer c&mfmd*iner alkyl groups

(ing S 30t SERISEH @i End Yo R HRTg At EBRLRhe tiie
tdmmhadreo@mrﬂmd bfytsheuxss lﬂuelaﬂh@Xbat vt llrﬁitétﬂo eQMrWI propynyl
({JI% Z‘-;r/ ether; esters such as, but not I'imt
t(?n HYBY| FBHRSt e, fornate, acetate,
trichloroacetate, and trifl uoracetater Exanples of

IOT[OOSSI ed a'ArQPgﬂfu%'éFé?e r?gélﬁd@r%méﬂbt rgﬁfrgcé‘r‘%ng that &not contain

am des such
t mertw@atqmaetT amswéyl gmum)mmm deit arevh oilimitsditd) phenyl,

succi ni mde; and o
IRl Pt dbhehAGH i dAneg Pudikoe: REbRrans,
amepmm léngri & Maphith RRhBEERry8HARL, 15 e
t hi oet r¥er ﬁyg&s- 4- p‘r];mol yl t hl;yget her Eh&@sgﬁﬂﬂraced\yl and
ShRehHanyigrqups: i Althoushidhe abrasmiaryi grougst inchidesdroups
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, alkyl, cyano, or halo.
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am not hio acetals; and others. [0047] Prodrugs, as
used in the context of the instant invention, includes
wo b@smeser i vati ves of the instant conpounds wWhPCTUS2004/039020
undergo in vivo netabolic biotransformation, by
enzymati c or nonenzymati c processes, such as
hydrol ysis, to forma conpound of the invention.
Prodrugs can be enployed to inprove pharmaceutical or

bi lol szyne @mipdimentsi, asyl grsufohavxfopl € ts dUulig inkhber carbon
mel ti ng point, stability and rel ated physi cochem cal

pr%tB i es, absor pti on, pharmacodynam cs and ot her
del i very- rel at ed properti es. [0048] The instant

iwga)@%! on prGW:IQSFRP/&N%@gh@%@%gﬂ?ﬁ&@@ﬁ@'d%i‘lﬁeﬁ’ bove in

hat are sma ecul es an y ‘exhr bi
b| which inbydrogen opcapen besd aham aliphgrougt isrreplaced awimanlbond to

%tﬁ@%%ﬁyf“w??@%f” RO AIREV dos compounds of for nul a

I B, mxtures thereof, and pharnmaceutically

ac[oeav;pbl e sAhylakyllgoass aréi@lkplogr@d{és RsIETined dboveh® which a
g}yﬁ{l}tl on further include E(Modru gs of the conpound of
f

pgen AT A anEonshal dha kit 9Tl i rerlaepd withea band & an aryl
;&g ﬁ{eaoe#mers t hereof, tautoners thereof,

es thereo and sol vates thereof. Conpounds of
formula A or B have the follow ng structures: R

[ d0988] n contdetenaisychfl gfaupaiare nhoharonhaliB,ringlcorapounds containing

ot BF B aBIYBIBRIS, 1o Wie rasia 91 MofRlch beypépyiom stch as, but

It opited to, ReCErpeys! Yhé'dﬁfése W&E%&/E%@H&? H'Jcludes fused

al kenyl, al'kynyl’,” or al'kyl' groups
RYINgSRedies ncluding thase mmmg fuseskaramatis! dnd ngnaromatic

ordB BB , TRk et AN Ol RO bl i sYRlER i o

phmtgioaitonil sughis) batiabt IrAited &5 Wud.uzleM&Néwﬂ mehghrase does
group or a 2, 4-di substituted pheny| et group suc

nedingivde petaragyclyl Braupsthat QBK@)@W&T@?U% tuch amalkyl or halo

i §4og¢€2‘%&'@%ﬁﬁéwﬁ ntg r{r\#%er@eﬁg "RaMHHOHLE U refdtred to as

dl“shbsirtomhldmtéﬂidyyllyl grbupet. hH)&tﬁlbeij/lq;trbes include, but are not

h |l eth h | et hyl '
A TR RSty ot B o RGTRNAln Ry Byroldino, piperidino and
Af
cyHcI A eggﬁ.ﬁﬂ %r‘@%'ps ‘Ré:éég#orﬁg r%%gt?&kfkted heterocyclyl groups may
Zb@rﬂnonoﬁmytmdmr sutistftﬂ;&drmptee’thmlne:mml suéh as, but not limited

th |l eth 3-fl henyl e t hi th

mri oxﬁ@?oﬁ'}'}' OeF/EH PSW@@%?PW % are 4- |5e n\b/r‘g u){)s’ututed
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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3, 4-di net hoxyphenyl et hyl , 2-chl or o- 4-i odophenyl et hyl ,

2- fluoro-4-nethyl phenyl et hyl
wd2@klosr3et 2- f | uor ophenyl et hyl , 4- brono- 2- PCT/US2004/039020

fl uor ophenyl et hyl, 2-fl uoro-4-nmet hoxyphenyl et hyl ,

2-trifluoronethyl-4- fluorophenyl ethyl,

2,4-di fl uorophenyl et hyl, 2, 4-di net hyl phenyl et hyl ,

2, 4- di met hoxyphenyl et hyl, (2-pyridyl)ethyl,

ngwjdih?I,yp)QI:mxgiume,, pyﬂﬁaixinéd%yr?azweygriazine, oxazine, isoxazine,

pyr i roxynet n et ,. ana,

IRy SEEREReR e draape, heatqTran,and:

e AESTL K RPN -

2”f§|@§g i 4ﬁar?e ﬁlgiﬁlggfﬁgf@frﬁﬁ ! ﬁ’é}}eroaryl groups” includes fused ring

cht@npoundsetthe piifAsengoes het incltideheterophd mydepsiHat have other

4- chl et hyl hl - 2-1l h | et hyl

5 G BRI H a8 P P SER AR bt Rt
br lestercrfl gmueg hathyd hhstb it ion: ard refdridd ©f &&*fsubstituted
enbodi nent s, is selected from

phizeterearnhgroups’s - Rerresentaiiverspbstitujed heteroaryl groups may be

4- . y, | . (o) nvl et.hyl . .
4_%%5?‘@3&% %@Eé{rﬁ{}&é tl{négpﬁ(/ﬁl %ﬁ@ﬁg ﬂﬁq%@p’g, but not limited to, amino,
Acdikox\o pitiemydyanby br hétoetihdophesibetimiénts, heteroaryl groups )
cy.cl ogegen | et h%lhh 2- met hoxyphenyl et hyl ,

2-IBRUgP B’rﬁ%wpe g MEMbefsr ophenyl et hyl , 3-

met hoxyphenyl et hyl , 3-fl uorophenyl et hyl, thienyl ethyl,

4- xyph A | l.at X -

g cﬁ_ldg]r)o- or ?g%ﬂggt‘r}] £ %Iaelﬁl]liﬁr?h%%ﬁg)}kgpg&pg d¥defined above in
nmevigh ghieydrogempl catban handefare hlky oralueriy Ireplaged with a bond to

>4 PSRN GRR g ERGedhpre.
2-trifluoronethyl-4-fluorophenyl ethyl, 2, 4-

di[0bae} opheriyéterdntialidi drolipeeirayd] M. i :
2, 4-dj met hoxyphemetlﬁlyé, (p;_@é pyr%%?)léﬁg%’l’deﬁned above in

( IVRiGh AdMdye@ery pr cadbopykhanslefjan Blkyl group is replaced with a bond to

E%gény é%ﬁ%@g%ﬁ%%%ﬁ% substituted and

unsubstituted (heteroaryl) (hydroxynethyl)ethyl,

?L[aeolm ut Sd Panhhotcamdmwll ! 'ﬁtolupsdare groups gf Eh_eth{mgla R(Ij?’NC(O)-,
ar r me e r oups, . substituted an

TR G SN BF 11 srte, RO car saah sondeperdently

anrg|duisd okl HUbESuKARYeH(G f gﬁﬁyﬁ'ﬁié&’ hkGE Bydioalkyl, aryl,

substituted and unsubstitut

( &ejerpepelyl o hesespaeyllgrbyies fae defineisatavet ed and
unsubstituted (aryl) (heteroaryl oxymet hyl) et hyl,

(00 et o/ BESnPCRRRE aefys to 2 gsaup ancisfnasiabove in

umehidts bhe lmlrmbr(ehﬁr@lsqarallh))dragé@élfdmtd&)ﬂéiﬁé@ﬂerein are replaced
Si?bSt ‘aér;cﬁ ed and unsubstitute

( R¥2ePe: §ﬂ??%WP'WWT)@@W”Eat@ﬁﬁsﬁuqhuilmdbtﬁnldt limited to, a
SRR PSS 1 031 MRS W Sl such as

( hydexyhgroupshalkexy groupss angbdxy Yiceipy bnd @8€kr groups; a sulfur
sulgs‘t i.t ut ed and uns%bst i tuted i
atom in groups such as thiol groups, alkyl and aryl 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) (heterocycl yl oxymet hyl)ethyl groups.

[0050] n conpounds of formula A and IB, R2 is
w@edosossdl from H or substituted or unsubstit ut BCI/US2004/039020

aryl al kyl, heteroaryl al kyl, al koxy,

al kyl am no, di al kyl am no, aryl, heteroaryl,

het erocycl yl, cycl oal kyl, heterocyclyl al kyl,

cycl oal kyl al kyl, al kenyl, al kynyl, or aIKyI gr oups.

Capinunetkytsilylfgrorps adiakkyandsiy/l grodpsRalkyddiangsislighoums, and

- afiaBAS Sl aestiobuall Al iR iaRtoms o1 Vatous pifin aseunsy Substituted
L S RAEd By QiR OfeE'afsg olude

c ApERS dsWhIChoNE evingee bepdsied qarkents) oahydiwgen(s) rym is

o EBRREE P o I ePliin R yeRp It Sty carboxyl
natbet Lt L o o e oI SheTFas Imines oS By dfazones,

RANGNIYEeSct ed from substituted or unsubstit ut ed
pyridinyl, piperidinyl, piperazinyl, norpholinyl,

t Iyt phol i : I .
p;[tr)?!gﬂ“ b nyﬁl)ﬂps;t/lﬂtg{i ﬁ@%?Lk&Lﬁ@%l{uteJ Y- Wlostituted heterocyclyl
t etndasuastibtted bpterogity] afspriaolyde rltr@Bra;!myfdlsleal)rfn@Wstems in which

“tetrah ot hi,opyranyl,. pyrazinyl., thiazolyl,
o PRI g YRR Tep e uinyg bondita g-éaroen atom.
t Mh¢foye, substifAed %&Ipafkgl, @Mbéﬂg?éoné(M , %ﬁ?gﬁ’ﬁltecp Péf%%:cyclyl and
such enbodi nent s, I's Selected from heteroaryl ~or
hébsiiteiad heterparmhgroups snayalel be ybskitutiid NritNalki N idupbl as
HGefine§ a8y H Nwhi ch may be additionally substituted
or er}g?/ 88 URsubstituted. n some enbodi ments, the
i nvention provides conpounds of fornmula A and B in

W0@AB]R2 i s Phelnmatedtidalyracepriblé vaksineludens 488 Withused

hlel%o?gr;gr%%a)éle%r aln’ic t%se, 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, ethanolamine, diethanolamine, triethanolamine. 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
ornithine. Acidic amino acids include, for example, aspartic acid and glutamic
acid.
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cycl oal kyl am no groups. For exanple, in sone

enbodi nents, R2 is selected froma group such as a
w@adpsost3at ed or unsubstituted cycl opropyl am noPQF/O8®N4/639020

substituted or unsubstituted piperazinylal kyl group

such as a piperazinyl methyl group or an _

N- et hyl pi per azi nyl met hyl group; or a piperidinyl al kyl

group such as a piperidinylnethyl group or a

pi [00463i ny! efﬂh;alteggdpurmtected’bvmh e@ﬁﬁ%ﬁt{t@? ?roa@zgmsbﬁmlne
| ected from ubstitute substituted ary
i?afwsken oGt REN Eiape astarnin TRiis-ehthes deconalites which are

et G R R o oo

co&*pﬂaemu"stmf aitt suofuba thaseaset foih iRProteétiveuGlotds ar erganlc

O TRBER, e, T BB bbovoin teic i, Bow vor v

al {3l EHifeS1999) $iHich Eﬂﬁﬁé'd&i%%r 8 veElfA sg%tfﬁéz’)rogeggres set

R5 are H. [dOS 2] "'n conpounds of fornu
a {ﬂ%@h&ﬁelﬁo@(amplesm radectediNydhoxyh graupshiaclude, but are not

2S8R b 5 b BRI TR o BB aroue
| swith pi reaant secteadbuteoiimited tb O0BRY Ik e%r@énane
formula | A and Bwth Z val ues such as those set fort

ab%WtHMWB'%%W%UH%PRFQPEI%NOBPQI|aﬂ§dtftﬁéh{ylch|0rOSIIane substltuted
[ by, | ower

o RN SR AR 107 oBY GRS 6 Rln RO 8B

hametmeblnnmihylmtaele roedzyl@gmémw Etheﬁ‘u’(:lbul@&?m@tlﬂfﬂétlférsg-

prov de roveq C val ues and rovid
i e oxymethyl ether tetrahydropyranyl 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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brain C values and intracerebroventricular (icv)

efficacy. Significant reductions in Fl (food intake)
w@eooi®stsour s and 30 npK (ng/ kg) were al so obseP@BUS1004/039020

sone subjects for sone conpounds of formula IA and IB.

Compounds of formula I A and B have been found

particularly suitable as possessing reduced

bi oaccunul ation properties. Exanples of such conpounds

aggpéﬁFfﬁI% trivehﬂom,fthe\hgwérﬂ%am Erobicls reent o uthelsofifordula 1A, 1B,

above.[0054] n c ounds q or mul a B ‘IS

ineurestheranh B PRaLDSSrEiselN GFehiaR R SIS ttepa GAtpounds

beg M

hé@dl%eco%fﬂfyinﬁgt?@‘% f%ﬂ e;ﬁatﬁ{i&f‘b'ﬁ%drry ® ﬁfé’éé bound of formula

hiA and&Bypmn«}dceud:caIand:GmitaMbaalkty Ithegpeoﬁ ;ﬁerems.amn@s thereof,

enbodi nent s ecte i t ut

ulRMiBRErS th%oF%SMr@a ef@?oaﬂg Lyl ndsibdr flappunds of

R?qbrrmﬁa tRLem Advé &m&n@m&q SMBCtERsST sting of

stituted and unsubstituted cycl ohexyl, 2-
aIkyIcycIohexyI5 2, 2-di al kyl cycl ohexyl

2, 3-di al ky , 2,4- dialkylcy ohexiﬁ,
2, 5-di al kj 2, 6-di al kyl cycl|phexyl| 3, 4-
di dt'kyl o 3Rl ky qc|o 5y R* N/R3
4- al ky cyclo , 3, 57trial kyl cy¢l ohex) H
2-am npcycl o -amjpocycl ohexyl

JLIoSyg i nogye o >z
2, 4-di am no |an1nocyclohexyl

, - di am nocycl ohexyl ,
2,2-dianinocyc|ohexy|, 2- alkoxycyclohexyl,
3- al koxycycl ohgxyl, 4-al koxycycl ohexyl, 2, 3iB
di al koxycycl ohexyl, 2, 4-di al koxycycl ohexyl,

ST KoL SRR of S IR B THORT 5 S0kHed from
ab&lﬁéﬂithté@:@dﬁur@m%mute@aﬁjlélkylt hetegyatytienyary!, heteroaryl
4- al kyl t hi ocycl ohex I al ky Ithloc cl ohe

2 heterpayqyl eml%lwu éﬁt@@wchdausyb cuslRalkyld %ﬁk@%‘/ﬁd@kynyl or

2pb+
e e
f langalagl gmlup)such&ié@ Bubstitufeldumr mmlblsyiud:@tt pbah}dgth,yl group. In
g)fsgln%pem Vs ﬁ#é’rﬁgpﬁﬁm %éﬁ%@ﬂ@i‘g}%@e%yl gorgﬁp such as a 4-
arsiﬁh@'&t'ﬁ rﬁ}"@ﬂﬁw grogt Rnzy. |4Cdﬁ§h19§‘tﬁefﬁé'd 'phenylethyl group such as

eny cyc nanty , 1 socanphenyl, carenyl,
7 47hwloahdﬂyylaithyb(2|°mm -4-glisoxyphenyetbyl, andl 2 4ndihalephkenwsthyl

gbz&gz?%u SHhe RS R ot rebetes i TR ar8d

Wenyl 3tHwt41M1é¥b{@)lﬂih%h¥lethﬁ 1‘phenox¥phenylethyl 4-
hyl cycl ohex 3-di ne ch ycl ohexy

2 m@mpp’eenyetwu%ﬁ@klwlph@%ethu deeigrophenyiednh 4-

2 a0 Sy Ch Laishenylethyf JEORYKEN LMY ! - 3-
methoxyphenylethyl, 2-chlorophenylethyl, 2-fluorophenylethyl, 3-
methoxyphenylethyl, 3-fluorophenylethyl, 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-
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met hyl cycl ohexyl, 4-nmet hyl cycl ohexyl,
3,3,5-trinethyl cycl ohexyl, A-tbutyl cycl ohexyl,

wo sepiosseanpheyl , 7, 7- di net hyl nor bor nyl , PCT/US2004/039020
Ai sopropyl cycl ohexyl, 3-nethyl cycl oheptyl groups,
2-f 1 uoro-4-net hyl cycl ohexyl,
4-f 1 uor o- 2- net hyl cycl ohexyl ,
4, 4-di fl uor o- 2- et hyl cycl ohexyl ,
Adlméihoxy}mlmyl@rﬂhw¢2<piyedylbethyl (3 pyridyl)ethyl, (4-pyridyl)ethyl,

F (e by eetBRIRL S RsB G e Smsnyestty groups. In
Cléﬁh eméﬂérabédm*féfnwmIs(emité/d:ﬁém Z—flﬁbfd-ﬂﬂhlétﬂo&ypﬁé‘rﬁiylethyl 2-

fl uoro(pol ycyclic cycloal kyl) groups.
enb@mmﬂememomheeylatmwsﬂwr@p énblethvhsﬂusbiqr@mewlethyl 4-

DShHFALAGBUFHATbN 55 S Re TR SRS, o -

C}b%malzkﬂbor@bﬁéﬁylbmyl @mdmelnfﬁﬂlrmher éﬂnbbﬂ@ﬁéﬂnts R' is selected
npounds of fornula I'A exhi bi t reduced

bn‘r@m phemylatybr, Mﬂ@ﬁqpégnvlﬁt%.%met%wpé@w atipylwdi ch
t
ARG Rt £ REmapHER BB R TNCRHAE 4LTer

stmbjoeophenweihybla ~ethylphangletiof, dylcmhes(énylethw a2lent s such
fel] ,
inghor IR 2 sloBanenatyl ZvRoBbe S eI
h @ﬂ{é . |, 2R
tmraﬁn nt gn iE))(rm(;\guﬂ es ﬁéﬁhggtqlﬁhﬁ h t he Q?pme:nylethyl
f Sr4-tiineethompohenyléthyl, @S(El’\lmm)a‘h-l(XB}pl'@DerﬂWI 24luotc-4- 10

ngppheRy eluf, 213 itaPhaR B 0 2 AR OL bR hyietny,
e@bmsbramhfethdiwh\éawﬂgn 0g- tr‘ifh!%r@r‘h@ﬂﬂﬁﬂ-ﬂdﬂu&obﬁé |éﬂn§n 244-

hours and in sone enb ments is | ess than or about

heliffuwrophenyetbsl 8. o firactbyiphesylethy! V%A@nlemowohﬁawﬁﬂwl (2-

R BTN T Bl sy, Loty RIfuC Ry flin,

fmeﬂ)ﬂﬁ(hyﬂr&xmeﬂ%e@lwmtlttﬁédhndcumbstlﬂuwds i ncl ude

at | east one co fornmula | A and/or. B and a

pRBeteERAMbI WQTWYQ&*BW%BVE sehstitpiad andhupayistiuteghe

e DR e TR GO, ol oA B RIERCS, |
Itr(alayl (mbowmémk)é&hlyh@uhsbtuterd 3R®ﬂessbsmu1mi blut not
I
dlyﬁg%y&?@v Oékmeg&ﬁ gﬁt ?%l?%@‘étﬁg 3::ﬂa @iﬁi{i) tgﬁ ESIynSrorre X.
oéegpfa@rﬁn@ﬁaym flethfﬂles%%'trtﬁie@l%c%t%h%tﬁﬁéae i's
y'or type |

di abet es. [ 0057] Met hods for
t r(ala/d)(hejemcylaanatmfdbmwu substitited aodumsubatitutedt er i ng

cgﬁ'fw?? %%}%yg neeqhylpeetﬁglosubs%tﬁp n'paonudw inSbstituted
(heteroaryl)(alkoxymethyl)ethyl, substituted and unsubstituted
(heteroaryl)(aryloxymethyl)ethyl, substituted and unsubstituted
(heteroaryl)(arylalkoxymethyl)ethyl, substituted and unsubstituted
(heteroaryl)(heteroaryloxymethyl)ethyl, and substituted and unsubstituted
(heteroaryl)(heterocyclyloxymethyl)ethyl groups.

[0050] In compounds of formula IA and B, R? is selected from H or
substituted or unsubstituted arylalkyl, heteroarylalkyl, alkoxy, alkylamino,
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instant invention. n sone such enbodi nents, the

conpounds of the invention exhibit reduced
wher@aosusul ati on in the tissues such as in theP@F/aBIW00039020

bl ood pl asma of a subject. Administration of the

conmpounds and conpositions of the invention may be

acconpl i shed using various nethods such as those

descri bed herein. n one enbodi ment, the conpound or

c adiplisylaniion, aryl, amnmasyldnaerommmwdlwl rﬁ&eﬁf’dycljtwkw

L o IRPL SRR Bl o alloi SH et ampRungslef formula 1A
ey IBPWRAR? WHIGSS SHGPEE HfoscPddtTBiHR ABBYE h%R}Q b%%%’?éhﬁa o

i somers. n Some cases, one stereolsoner
acxhikit rasticse! hiegcoswmilation peoperriies as eei‘dbeces brynower t12 blood

£ AR SAleen i &8 TP et ind nad e °°
V\Iletdmlﬁlstt@t%ds kGéher@fly, i IRhUThPRINILAIED PROVIEE i nEPcﬁfeﬁtrﬂasma

and/or to selectively prepare said stereolso
Adoon YRHFIS AN Beyralen prmideimpoved drainsan vaiuese inisome

e s NI AT ——

e Sttt ot o g

msﬁb st db 5o aiaritd ForBRHbAABH T oSubBttuted pyridinyl,
émﬁ %@@¥a2| CﬁIBWIﬁ F‘i’ﬁlb?ho‘? hol Cig@&ﬁ %EE ?ﬁ l

mnth ti cal cce yable ca riers YYPEHeY

b|fw(aml5/b Jpydiolidiat, pycoiv, thdp|hleeyl tetréhyela:bthﬁph@mvl ipgFaiye,

i e such di sofders
ﬁ%‘i %’&b@fXBW@“X ie’fﬁ%ly f?‘ihlfftpélgg@ @H@gwy thigzalyt, ipyemidinyl,
d| et 0 d
d ﬂ%ldllg,gpgmg; gﬁ’d&yl }fﬁ@‘é%@f tﬁlé?cﬂ{/l Fértl%zogﬁtﬁrci{}ﬁfdakmypéfo%s
diseoreieueh e@f@)@dﬁherﬁehavimeldcigdrfdﬁn dietexoaryl or heterocyclyl group
tQﬁ(ﬂﬁﬁg%lcally effective dose further refers to that
one or nore conpounds of the instant
invention sufficient to result in anelioration of
synptons of the disorder. The pharnaceutica
conpositions of the instant invention can be
manuf act ured by nethods well known in the art such as
conventional granul ating, m xing, dissolving,
encapsul ating, |yophilizing, ermulsifying or Ievigating
processes, anong others. The conpositions can be in
the formof, for exanple, granules, powders, tablets,
capsul es, syrup, suppositories, injections, enulsions,
el i xirs, suspensions or solutions. The instant
conpositions can be fornulated for various routes of
adm ni stration, for exanple, by oral admnistration,
by intranasal adm nistration, by
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transnmucosal adm nistration, by rectal adm nistration,
or subcutaneous adm nistration as well as intrathecal,

WO paosayBppus, intranuscul ar, intraperitoneal, PCT/US2004/039020
i ntranasal, intraocular or intraventricular injection.
The conpound or conpounds of the instant invention can
al so be admnistered in a local rather than a systemc
fashion, such as injection as a sustained rel ease

Aare gixen 9y

fornulatlo The £ ol | owing sage

way of e anﬁ\é afhd slyoul c%f d | TRi-t%.ng
the instant inyention. [0060] F bucqgal , and
subl i ngu ni strati gz powdeé: spensians, 2N,

granul es, tablets, pill™, capsules,” gel caps, and

capl ets are acceptable as solid dosage forns. These
can be prepared, for exanple, by mxing one or nore
compounds |nst entio har '
accept abl ¢ salit s thgreof], wth|at
one addi tiRye P4e,xci entnsuch a\\a arch

addi tive. Itabl e additives or excipients ar

sucrose, |lactose, cellulose sugar, mannitol, naltitol
dextran, sorbitol, starch, agar, alginates, chitins,

chi t osans NS, tr h gu u r abi g4 ~
1‘_%ens, 'agfalbun1n NSgnt heti c zﬁ
sem -synt heti g pol yners or glycerldes net hyl

cel | ul ose; roxyd? ,, afti o

pol yvi nyl pyrolidone. Optionally, oral dosage forns
can contain other ingredients to aid in

adm ni str %%auch [nactiv dlhgfnt 0 %gi
| ubri canfs su gnesifuth st eay/at eN

preserva |ves such as pargben or ‘gorbilc aci d{ or

ant i - oxi such a or bi,c aci ocqpher pH

cyst ei ne, a d|S|ntegrat ng agent, blnders
thlckeners ,Lers a_sweet eners, flavo ,;lng agents.os

perfumn AdghA i ona ly, dy s or plfazjr
may be a ded i de dati1 on. {abl gt s and 'l siimay
be furthe ated Ui t abl e chatiNtig mat er |

known in t%e art. [006 Li qui d dosage fornms foff oral
adm ni stration may be in the form of pharnaceutlcaIA
accept abl g_e /8|ons syr el i xirss /suspen5|ons
slurrles n utio ch ma ytain an in

di | uent, suc as mat P armacemt i cal] fornul ati ns

be prepar S I|qU| pensi ons\ o qutlons sing a
sterile |iruid, such s, but not d t opoah ,
wat er, an al cohol, a d conbi nati o hese.

Pharnaceutlcally suitabl e surfacta suspendi ng

agent s, xi ng agent , may be add d for oral or
i
o= j
N
H
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adm ni stration. [0062] As noted above, suspensions nay
include oils. Such oils include, but are not limted

WO e005083auUt 0il, sesame oil, cottonseed oil, cPOT/O81004/039020
and olive oil. Suspension preparation nmay al so contain
esters of fatty acids such as ethyl ol eate, isopropyl
myristate, fatty acid glycerides and acetylated fatty
acid glycerides. Suspension formul ations may incl ude

aI wbimhlraay pechidittonallysupstituted1bk Byt ur%dt%ﬁﬂlted In some
al cohal , hexadecyl al cohol, cerol and
%J%&Pg%éenjﬁy sunvqttm@rovm@rpoa%pqymds thImWatléoandalB in
D%Mﬁ:ﬁtﬁwlkesré éé(&e ot OFB$ Gt eﬁ% Jﬁéﬁﬁgﬁtﬁ ﬁ?tgz&g& )ﬁgl&l or

m neral ol unt a wat er
i mquﬂewamm gmupsl a:tormmm@aﬁaom@emmurmemsaw is selected

e R—
deé bMSétthfé‘M{ﬂ%%b%hﬁ‘ Rl E rEJe'F&znh &) grouBSuch as a

phar maceutical for e a sofution, a
spvipgrazinydimethybaceip owoan abnmwplperamyhmegﬁwgyoup, or a

R A AR e TR s SPE e ity
argropC e BbAle AEBBEPerRS! RON{HasH §ele@te@%|ﬁ'ae§§0stltuted or

surfactants, bioavailability nodifiers and
c oHsubstiiuied apd of ﬁé@@alkw@ppeﬁwmas inohedamtompounds of the

t qond B PAE meiBe sraliehal Skh a6 a7" s
Pat ent No. 6, 180, 603, U.S. Patent No. 5, 624, 898;

Publ i shed U. S. Patent Application No. 2003/ 0229025
(U.S. Serial No. 10/374, 507) and WQ D3/ 072056 gdgh of

or »

conpounds of the I nst ant
delivered in the form of nH) aerosol syay presenbation
froma nebulizer or the |ike.[0064] Injectable dosage
forms general |y |nclude aqueous suspensi ons or oi
preparedHusi Ng a suitable
nt and a s pendlng agent.

| ution or in|the
fornufﬁ G Es pr epar Th a gol vent
or dil?Uent. Acceptable sol verits 'or vehi cl®s 'i nef ude
sterilized water, Ringer's solution, or an ifs®tonic
aqueous saline sol uti on. Alternatively, sterile oils

may »2{

I nj ectabl ¢

, or

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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be enpl oyed as sol vents or suspendi ng agents.
Preferably, the oil or fatty acid is non-volatile,
WO p@bosiz3ag natural or synthetic oils, fatty acPdBUS2004/039020
nmono-, di- or tri-glycerides. [0065] For injection,
t he pharmaceutical fornmulation may be a powder
suitable for reconstitution with an appropriate
sol ution as descri bed above. Exanples of these
i nf05@¢, but Irecempotnds of foettutzolA &N eB.EZ & & PtberaBihan¥ of
drged r spray dried powders, anorphous powders,
grQH@P ,. precipitates, or particul ates. For
injection, the fornulations nmay optionally contain
stabilizers, p nodifiergsurfagtangs, bioavailability
nodi fi ers and conbinatioﬁgiT?/?ﬁESQEQIhe conmpounds may
be formul ated for parenterall adm njstration by
i njection such as by bqusH'njecti n or continuous
i nfusion. A unit dosage for or-njection may be in
anpoul es or in nulti-dose containers. [0066] For
r eghiah raglyrbmtdﬁtmﬂaqg subSRURRAT FBHHE bﬁ?dooﬁrgémg AL ns
may be in the formof a suppository, an ol ntnent, an
erdp@razinangefdorronlaa cream for rel ease of conpound in
the intestines, signoid flexure and/or rectum Rect al
suppositories are prepap@d by m xi one or nore
conmpounds of the instan t ?ggf phar maceuti cal »
acceptable salts or tautoners of the~conmpound, with
accept abl e vehicles, for exianple, [cocoa butter or
pol yet hyl ene gl ycol, whicliNg present in a solid phase
at normal storing tenperaturesy and present in a
liquid phase at those tenperatires suitable to rel ease
a drug inside the body, such a8 in the rectum Qls
may al so be enployed in the preparation of
f dh Bama susisembodineentsf Z igalpipenzinppe afficrmula
suppositories. Water, saline, aqueous dextrose and
rel ated sugar solutions,yand glycegtols may be enpl oyed
in the preparation of sus o) hggﬁulations whi ch
may al so contain suspendi ng| agent$ such as pectins,
carbomers, nethyl cellulo Qéngiypropyl cel lul ose or
car boxymet hyl cel | ul ose, | L"as buffers and
preservatives. [0067] Besides jhose representative
dosage forns described above, Pharnmaceutical ”
accept abl e excipients and carriers are generally known
t se ski [ : i acl i_n
¢ RO ot T SgBbiadrta B b7 WG FRED 58 those
aset thethcab avedhaveobeen fognidetp exhibiReduegt bigaccumulation

Sg%pné%v{ﬁg %hcq%ide%%leg %%‘ﬁ%&e?’%%lggg iola%orﬁa’ vé\llfl\évs fr? 'Eess?%ul(ojects to
which the compounds have been administered. Generally, such compounds
also provide improved plasma Crax values and may also provide improved
brain Cnax values and intracerebroventricular (icv) efficacy. Significant
reductions in Fl (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.
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i ncorporated herein by reference. [0068] The

formul ati ons of the invention may be designed for to
wheooshsrspt acti ng, fast-rel easing, |ong-acting, PEnts2004/039020

sust ai ned-rel easi ng as descri bed bel ow. Thus, the

pharmaceutical fornulations may al so be fornul ated for

controlled release or for slow release. [0069] The

i nstant conpositions may al so conprise, for exanple,

][n [0O54%s or Iri mmpmmds off fosonia Kt ed l%ﬂ%ﬁlﬁ%léfﬂ@d from H or
fgéuiﬁstt@urtsﬂaay; BT eCHgb Fot Grga iy ox. %?Qaiéwyhetemawl
o oo CHRIROIR o Y BIGE Rl I P BN

i rgnogipas dusameyerobodintanis ARE isélpctes fdemaubstifubed bons
or as lgﬁgants SUﬁ(h as stents Such

|
ortpTpsRsa cieidr i dBupba i Soma e Reodhs s Raslected from
bi tadegrboap @bhsisBRY WEHiSstit @A 74Hd Mﬁt%"nﬁﬂs&*c edhbxyl, 2-

effective dose refers to that anount of conpound

t relkylerelahexyli & 2iglkyleyelohexylo?, %@Iﬁwmvslohsmelc Pf4-c

di t
SSTERT PSSRl AR S SRR 2L
c atidikyicgoloheggx 3-alikydtyidhexye @d#kyl%?blohéﬁyﬂe&'?»%—%’f ARYI8yclohexyl
ad ni.stration routes, excretion rate, and

MiBecysichexy!, draginocxalphekyk Hearam@méclqb@agé Bor ns

2
EZ"J%@*;"B&“ Jerdt 2 4RI dof gl SstnbiegbiEne e
vmdlammadyelod;mpleZcﬁ—diahanoq&ﬂmxyll rwzmﬁammocé‘clohexyl 2-

KOGy loB Bl AT EHE PbKAr ARG IODP Y, 0

I B f&he
RS B S g, 25
t rcbalkplémyidphe:xubﬁ G-GIaIka)«yeyelphe}kylpz QFrmiabkoxyscydlrm ﬁ@-

L B ety RS - Sk Moz B
I%|élkﬂﬂﬂ@§)&:ld>lﬁ)@ﬂ|2 2Qli& ezmécyfc'ltﬂq P algi @T?cycgﬁeﬁ% 2,5-

is the dose therap eutica effectlve|n5

pawkmm@wclqh@ym @a@hﬁjkﬂml@m@lmm 2, Mwlmtm@mw

B AT ST S50k o A ey,
alcs'olqhept/yl d@&ldl‘@(bnyﬂﬁ c;béloeﬁﬂyﬂIZCariW:yU%eRylaQtphéﬁy}’cychﬁéxyl 2-

non- human ani pal . The net hod conhprises

a&%ﬁl'@[%l%&% Z&Gf%{qul@hﬁnbluﬁtpfmﬂyh:y@lﬂhﬁwlnadamantyl
COSRThIHEHY, Rlreh1€7,7- -dialkylnorbornyl, bornyl, norbornyl, and decalinyi

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-dimethylcyclohexyl, 2,5-
dimethylcyclohexyl, 2,6-dimethylcyclohexyl, 3,4-dimethylcyclohexyl, 3-
methylcyclohexyl, 4-methylcyclohexyl, 3,3,5-trimethylcyclohexyl, 4-
butylcyclohexyl, isopinocampheyl, 7,7-dimethylnorbornyl, 4-
isopropylcyclohexyl, 3-methylcycloheptyl groups, 2-fluoro-4-methylcyclohexyl,
4-fluoro-2-methylcyclohexyl, 4,4-difluoro-2-methylcyclohexyl, 4-

trifluoromethylcyclohexyl, 2-methyl-4-trifluoromethylicyclohexyl, 2-
fluoromethylcyclohexyl, trifluoromethyl(polycyclic cycloalkyl),
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instant invention to said mammal or non-human ani mal .
Ef fecti ve anounts of the conpounds of the instant

WO pws85i30n | ncl ude those anpbunts that activat ePOAZESIR04/039020
whi ch are detectable, for exanple, by an assay
described belowin the illustrative Exanples, or any
ot her assay known by those skilled in the art that a
detect signal transduction, in a biochem cal pathway,

t hﬂm@manyl(pcawywnc of/clBalkyt aha floomb@|9cy@réet@kwa$kyl)f &oups. In
a rreasurl #g an el evated cAMP |
o AIRPEMb ORI Db A BUBH RSO sy tuisd ponHeliaaysloalky!

{ u
de?“éb?tpaﬂﬁé‘?’i’?%%%%’h SR oRRTRE R & WA of unsupetiiped
t hpslgcystiouayckalityl growgd havingtiee fgrmuiiaits of a MCA- R
di sorder treatable by activating MC4-R [0072] An
MCA-R di sorder, or MCA-R-medi ated di sease, which may
be treated by those met ho ov| ded, include any
bi ol ogi cal di sorder or di seysesi nfwhich MC4-R i s
i nplicated, or which |nh|b|||oﬁmq MC4- R potentiates a
bi ochem cal pat hway that\ def eetive in the disorder
or di sease state. Exanples of such di seases are
obesity, erectile disorders, cHrdiovascul ar disorders,
neuronal injuries or disorders i nfl ammati on, fever,
c ve di t
COOSS) v© ) SOrGLAds oY R TA BB AP N ENhifceq
arimoacqueulegpn @n@p@fh&ﬂm abmtai\subyemb owHiehsthey age admlnlstered

%Lr ede gbodl ment bhe i nst hnventl on provj des
P oSl e SRRk Hetids b ah e o hur A eama) sublscts
r eﬂxmhﬁ@s%?%eﬁﬁrﬁd?bﬁ@bﬁit@s hmlyd%ug Bt nbERHAD %, F66Y s such

insulin and glucose levels; alleviating
i rRIMIGH 8R4 satanbevines equinks: icaginesy fﬁimbevmbsbltsfgtﬁmea pigs,

o e =l i Shiimels B iy Aoyt 876 b e, dn spme

di ernbsdiments,the &iﬁ\miwtwhtﬂ‘rowh% icoyhgunts Re vJchHjth%bﬁE %Iue for the
[0073] "Tr eatl n hin the context of the instant

i rRASPROWIY istlags r%’5 e 29 28n 131 1G5 \ardt heursdn asisspeonith high
as&@ﬁd ?ERQSIWhté?Jcﬁ £ 53 %Qe“ho‘“e@i?ﬁ? rpg%@t qﬁ#tg{rg%gucrbr

furt rogression or \Worseéning

prearnbodlrrmmtsmhprt@pvgwaimrsthefcotﬂmbmdﬂeaéss tiand Reusdednd in
For exaﬁ{g |n t he cont ext of obesHiI successf ul

t IO E Oﬁﬂve'i"ﬁdﬁlﬁfé ANAraOPULB eI in 8 igpue pEasubject to
nathichthe BEmBOARA HRSIRRnAAdrhifstgleease, as measured by
reduction in body weight, or uction in anount of
food or ener(gy intake. n this sarre vei n, successful

t 10086knt ofORe pemeire oppwaUNdsioftilee iwentign inay beléinclinded in

aldh%Wn%'&:éﬁt'?cacfﬁ‘ormulations 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 IB 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
Il diabetes, erectile dysfunction, polycystic ovary disease, and Syndrome X.
In some embodiments, the MC4-R mediated disease is obesity or type Il
diabetes.
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synptons or halting the progression of the disease, as
nmeasured by a decrease in serum glucose or insulin

wo ewslos13pn, for exanpl e, hyperinsulinem c or PCT/US2004/039020
hyper gl ycem c patients. [0074] Schene la illustrates a
general synthetic route that nmay be used to synthesize
vari ous guani di nyl -substituted qui nazolinone
compounds. As shown in Schene la, nitro and am no

quio0szp! i nonﬁleﬂ%@f‘éﬁﬂ@aﬁh@[} Wes-R fedwtdd &ﬁc)edgex ifGude
readi |y converted into a et hora of guani di

quRdrabidsterios ée atﬁ}dm@ﬁwneed@arﬁ@f mmpompr @mppsryon of the

bS8 BeAYBAY W Shine' A5 osRBGiohi 68 BRI e,

armmentiumaxh|wttréddidﬁd0mbaé@ﬁﬁelatlbﬁ(iﬁ tHeotissirRatsuch as in the brain
r}pounds such as may then be readily converted

Plaod piasipa gt g@@m% é\gﬁwsmat%pf e ¢eapevids and h
a Sthpedt ingt {ha .ﬁ%m%gp %%ha&%nggiﬁpéé %@5@ 06u3) fethods

i sopi nocanpheyl am ne rat| on

g mehotusnmosm desscsbed!l hasemorlmnone @nfhdiment,tthecobroound or

acco hed b cti the thiourea with a conpound
gsﬁson IS atymmlsere |%tranasaly P

1 [ 3- (di met hyl am no) - propyl ] - 3- et hyl car bodi i m de
hndoss]gl or i dehafHbtaftionpdundd miY exidk 8sJHG mEFN as

cis-2 di met_hyl pi per azi ne,
( Stereoigarerso r@imyaquﬁe&qlmemmcweaelmtlomsDus

¢ iR W oSt AP Y iRl R SSme' 3888, one
apieidaher mayWesinotelbheiledamnd/br ﬁfﬁyté)t’rﬁtbit befeficial effects in
aci d. O her conﬁounds may be }ore pared by using

5- C‘rﬂ“’t‘l?ﬁ'fﬁiﬁrhﬁoa‘ﬁ er%tea%qlaomﬁr(g acwhen wpﬁratedéﬁwmﬂmwthlec

e PR TR ST 6T Ao o

nmeriaeatenphd;&oedio Belesymlyl @serza?eesdmsmemwb@rs oAccordingly,

yani di nyl - sy t ut ui nazol i nones and heterocyclic
doslRrgo BT o e BN B TRrSSa BANBibRCB M Adges of

befg B Irhée, ﬁ‘fdﬁl@l‘fﬂ%t%?’é&'gﬂ%@”@r bStidsh 'a%ﬁ@@'fc‘!\ﬁ*rﬁé“ a

nltrogen at om own in con ersi on
n‘Bound (d)_to (e) may be acconplished by initially
adﬂ 89l t ri neths instard pmiendion@ls@pravidesefas conpositions 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, excipients, 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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I m nophosphor ane internedi ate, adding a substituted

i socyanate such as acycl oal kyl isocyanate for exanple,
wa@2@shysycl i c i socyanate to produce a carbodi i PETES208410539020

finally formng (e) by addition of and reaction with

an am ne such as, but not limted to a substituted

pi perazine. Schene 0>) H(e) .R3 1) M P 2) ' OCNR3

H 3)HNR R2" [0076] Schenme 2a illustrates another

geaepfad)mwlrlesem\wc&lohbaémumdse eligifs] SUBPBASIBAL Bra3oWitiBRs. The
var i uani di nyl - substltuted qui_nazol i none

coms, o) ppfesiilated for vaneusoautes of administxation,
R3fbr'é'xam;he\! ! ﬁféf ladrfihistratisy by |ﬁ{r?n§€%7gnﬂjﬁgﬁqr%g’bné&

shows yet an er a ernatl\/e rou

t otrpneipacesaladnoinstatiop oy tectaifadministationy ensisdutaneous
route that may be

ﬁgélgnl\%ﬁs b?@gr?%t"(?ﬁ %‘U? H?:‘Fﬁgﬂﬁggv%%‘mﬁh@trwﬂafn i's
deih*tl‘éf)éﬂtdriéaﬁq;‘iﬁﬁﬁas%ﬁ infPabEEr 3ﬁ|nﬁ9%ntrlcaﬁcp frecthSh.rRe

The pr'esent 1nvention, us genera
de@@mpbéﬂld owcbmpeainda af the mstan’tmwentmacbdnyalba be administered in
h are

the_foll
or BRI e e fALie D s e o stelained
t ordieadd forukdiod! THEEfollowing dosage forms are given by way of example

and should not be construed as limiting the instant invention.

[0060] For oral, buccal, and sublingual 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, Maltitol, dextran, sorbitol, starch,
agar, alginates, chitins, chitosans, pectins, tragacanth gum, gum arabic,
gelatins, collagens, casein, albumin, synthetic or semi-synthetic polymers or
glycerides, methyl cellulose, hydroxypropylmethyl-celiulose, 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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I present invention. EXAMPLES [ 0080] The foll ow ng

abbreviations and terns are used through! Exanpl es:
w®o@s/0513But yl car bamate protecting group CelitBCT/S2004/039020

Di at omaceous earth filter agent DAST:

(D et hyl am no)sul fur trifluoride DCM Di chl or onet hane

DI BAL: Diisobutylal um num hydride DI EA: L,L

/-Diisoproylethylamne DM L,L /-D nethylfornmamn de

Dl\lﬂﬁbrnﬁmwltlball ferrhlitatiode nf@YChe prepared as liquid suspensions or

1- D nme am nopr.o ethlcarbodllmde
y%)ﬁ%wsolﬁl aétgﬂg |quE¥CL>ﬁUCa@§t vkned: limitedsta, angeil, water, an

(O e e einations of theses Elyraseyigeli pylgole surfactants

arﬁmweudtngmgﬁntsieemmstfymgmtsjbwbe raidalzed|fer ¥l Gr parenteral

HCl :
yATORREPE aci o reTU o

O Benzotriazol-1-yl-N, N, N , N -tetranet hyl uroni um

he[neeizpor Oph%ﬁb’@d&atb@é sEr mm&nﬂwdﬁa&ué%nécs,uch oils

qui d Chromat o ss Spectroscopy M
I\/BE‘HH%J buyiare g |hmlt6detp wutmu\/@eme.qﬂecommau\m corn oil

1-VRi e i pgl[l ﬁgds%mé%epa%n MG 85 cEREICESErs of fatty acids

resonance sSpectrosc
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 phérmaceutical 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 formulations 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 propeliant 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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PS-CDI : Pol ymer supported carbodiimde resin TFA:
Trifluoroacetic acid THF: Tetrahydrof uranSYNTHESI S OF

WG 2NEDFBRPI PERAZI N- 2- ONE Synt hesi s of PCT/US2004/039020
6- Met hyl pi perazi n-2-one Ove . OH EDCI BooHN HOBt BocHN
Ove TFA BocHN Owve 6- Met hyl pi perazi n-2-one Step 1:
Synt hesi s of N-Boc-al ani ne-N -benzyl gl ycine nethyl
ester (1) [0081] To a stirred solution of

N- 30641 - al aninjectbBlecdisagalfonhs ganerdihenaite algviebls suspensions
met h%l‘ ester (1 equivalent) in dichloronethane was

adeed! sspensinguvhighdnay baiiepried ysing g iuvitablendigpersant or
o 1t adohy s o et aahe. InHeBg K Shalde in solution

hophase dhia thedotm of ampéhﬁioh,evghigh_tih gté}%rb@lwig%a Golvesit or
ani ¢ | arated and dried over . ,
o e, AticptahlR saMPBRRraGh R Mclilecsteriized weter, Ringer's
Et SNGHIOS Gsisofinid qu o Qé?ﬁfers‘?ﬁutmr?dﬂﬁérn@d)fel@?s@rile oils may
clear oil (/5% . Ste . Synthesis o
[ be2griplgyda as sblveoisyersispentitg agenis.oPyéferably, the oil or fatty

anj ngl - acet i ci.d thyl .ester .0082]. To a, .
R RESMefatl, e UEng MaiRLer sithelic Sl el didiss mrono-, i or
wei-gifesited; opwi se a sol ution of dipeptide (1) in THF.

The reaction was then nmai ntained at roomtenperature

for 24 hours_and then diluted with nmethylene chloride,
wak9988] wi t h RerHajestionnthegphasmasesticalijemulatipn deay be a powder

pr L] i ng W t 209

2 Qe SRS RS0 A S B S olplrb e dove

cobxarhples dfithedelPiudeSbepak n@imhikabios filebze dried, rotary dried or

1- benzyl,-g-(S) - met hyl - :R—@oxo- pi perazine (3) [0083]

EsTRIRY (5Rd\Rowvdgrs  RrBRrRNPUS PRWASYS s@iiitliasn Pescinitatpeprc)

f . . . ved. . .

ol PSRRI B ORGLS A GiprBl cfon staitzrs

weith anbdifiens, audattants; bibavallabilitymodifidles &hd cdimdinations 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 acceptable 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 temperafures 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 dextrose 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, methy! cellulose,
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organi c | ayer was then separated and dried over MySO
gi ving desired piperazine conpound (3) as a white

W@ 0sm51(387%9 . Step 4. Synthesis of PCT/US2004/039020
6- (S) - et hyl pi perazin-2-one (4) [0084] To a
di chl oroet hane sol ution of 3 at roomtenperature was
added 3 equi val ents of chl oroet hyl chl orof ormat e and
Huni g' s base (3 equival ents). The solution was sti réed
0 ro Ilhlb%efcﬁftﬁétrb Myl bam| gt fiérs
omd?ggiqlpgla%gel col um gbg/d chyomat o%gre;p e\'{ééq!a%ggg and
wi Reservalivesexanes (4:6). The isol ated carbamate
i ntermedi ate was di ssol ved in net hanol and heated at :
r for 2 { B2y
j‘gbﬂ’fh pi pe?ggzw% IS P%se%&aﬁyge&; {@sg%spaéegabove
( yphedrechavesiticalty amfeptatﬂeéxcdpiﬁntsvaadallalﬁrfémldi‘étg%ln)éréﬁ@%nown to

h 6 t hyl 2-
hﬁtﬁ%gﬁéeaﬂ“ Ma”ﬁ&gkfggh %E\C@JI gzbgéraﬁtgnwgve@’ﬂqmeSuch

f
| PSHILAG T QRS e d¥scbbl B eanftle 1 Re MR g
V\Al?harﬁ(ai)eunealmlemqméﬂ\dammwboﬁe I\@xmtlb%lqug’l) which is

S) - met.h era2| - 2- one guani di ne conpounds [0085]
3@8{%&%%@@3{2’6 2M8N6%e guani di ne conpounds of the

i nvention were prepared according to the nethods

dgeo68ped heTied forluldtdRsaithy #ivePfioRTma oylsetdaelsggwegafor to be
internedi ate to %Pgw de the carbodii mde fol

c shert-agfing, fastgeepsing: Iong-acting, @illdrsl.@iwned-w}smslﬁ@as @#scribed

T T e

2-doiR}roffed osleass by Fari siew aglicaeeH H(X e (c) Ove G H N
2 (R) - Fl uor onet hyl pi per azi neSynt hesi s of

fl t hyl pi perazine .Cf=OH .Ow e (c OMe
[6&&9? ,\IaBlﬁQTEhoe%sp%t%o positions may als)o comprise, f(()r éxample

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 stepts. 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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MeO. F 2-(R)-Di fluoronethyl pi perazi ne MO MeO Step 1.

Synthesis of N-benzyl serine nethyl ester [0086] To a
wa@eiosoed9sol uti on of serine nmethyl ester hydr ortil/08200€039020

(3.0 g, 19.28 nmol) and triethylamne (2.7 nL, 19.28

mol ) in nethylene chloride (30 nL) was added

benzal dehyde (1 equivalent), followed by 2 g anhydrous

MySO . The m xture was stirred at roomtenperature in

a theainsthnt irvektiboris a(foh?uur:lﬂon ¢ved etxhib’ltstd‘lﬁlgﬁ?hgﬁ‘eﬁ)_lewb%dex
t aporat e he
S TRRe T ikt dRRicps Fallo BelpRepdoXiiand Siempeutio effects

sowhwwéwm@ésw&%ea]asgﬂg 4 BOWePEDGALA .Y 349Dy, is the

he mxture was stirre
wi doserietiaiite 5% of the pepulation mad;llwaEms@ hs tNetdd3e thardpeutically

d d
t TR IAGOEE R ROBTAGN athd Lhep Bl ElSe At dleserenined by
USﬁdndéWﬁaa%é&éﬁﬁbQ%@@@@%b if ahirsl d@tcﬂﬂﬂgé&fwé H@r@nental '

made in a simlar fashion using anisald np
of aHBI®%I dehyde. Step 2. Synthesis of
N- benzyl - N-chl oroacetyl serine nethyl ester [0087] To

S100751 <00, 3B b5 HHG RSy A

ed\dOAalReautl)/lty in amuh)dremn@hhqmdmmm THEeAethod comprlses
ch roa chloride (1 equivalent) dropw se. After
miny %r'a/%éth tl%@W@éaﬁW%n%pr carposiiign, of the

Orlﬁét'é'nﬁldv%}ﬁﬁbn‘@%a ﬁﬁ'ﬁﬁ%r%ﬁlﬁ*hgﬂ %hrﬁél ﬁﬁi}g#{w e amounts of

sul fate. Crude pro was chro ogra

getheglompaundsi qfhh@@%tﬁnt@%géﬂtmranelﬂdéthose anﬁ)lur@% 't?hodt Gctivate
titl as a. colorl ess oi

s{]@ﬁgfgil reﬂ? | Pgte%?ar[ﬁ? RE GXAPple, g’ycﬁfbagsay %chlbﬁélheéow in the

[ OMgsHtatiVBeEdmhIES d6Y Mﬁ%‘é@%éé&/ Rh&Rn %X‘(’mﬁag %gmsa Yi$the art that

in acetonitrile, and benzyl am'ne was

euiGigckaigspl tramesdussiont inch bisehemisel pattavay, ¢htaughf activafion of

d h
R ohotelt bamfled B edhibls ok aRomg, Lt ig e Qs CAMP
THevel esi chireparas tdleﬁ@@imﬂmdel MAlCBYHRRGly ‘@cﬂﬂéﬁ*?ggﬁfi@éns the

vva 1ed W|th 10% HCl, and was dried over

i of RLOMRALKHotRltiaiRyA detegtablesignal. @fi@@tl(/e @e%unts may
[E)ita-qﬁ:fcmdeﬁggséenzy Htg?}\fz oﬁl\gfcleér .%%Oé&@”tig %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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made in a simlar fashion using p-nmethoxybenzyl am ne

and t he pnet hoxybenzyl derivative of the starting
woraiosnsabt Step 4. Synt hesis of PCT/US2004/039020

, 4- di benzyl ~2- (R) - pi per azi nenet hanol [0089] To an ice

cool ed m xture of Li AlIH (10 equival ents) in anhydrous

THF under N was added the cyclic dipeptide produced in

Step 3 in THF dropwi se. The resulting grey m xture was

hemsisfanee; raaid redutiog seoumsevdibof freadhitpacitrs Acidrdinglyy the
guen i and theresultin

hed h HO NaOH H O (1:1:;3),
WD BN IQH\A%Qaft'iCP{aéﬁy&fqutﬂ(/%MgHeé@mg thoserdijgorders or diseases
fié§§o%§a€ieéw\ﬁthd65é%‘ﬁ%/%\f‘f\ﬁpévﬁﬁ% gsconcentrated, giving

the desired product as 'a colorless oil (93%. Step 5.
Synt hesi s of 1,4-dibenzyl-2-(R)-fluoromethyl piperazine
[ d993B] To an‘Tireatingsovithin $hue aomtent of theASItaaRinvention, therefore,

o e T 0 B A 88 3 e, o
driepvoffarthehprogrbssivn o8 Wers@iiny@s tifdded éﬁﬁpt%mslq Sir gaé\%?mon or

tenperature for 20 hours. The reaction was
wi RrRP RIS of tha disarsesirgisnrder. aper examsplee pathint the comdext of

dr.i . j t

ORI Sic Rt TS A Sy TG IARYRLRONR e o o

Etr@dind theapregrgssiomgf theedigesde, @@ rhbaseredWyP@UNStias irfbody

yel I.oy]v oi | 400%. Step 6 Synthesis of _ .

2_V(tp§§;_?,|q5@flé§ﬁ!\gp o1 K pggt g,fefopg@gﬂnergy intake. In this same vein,

s LECPESV LRI (0508 AB0HRTh L e aleviaton of

c leyorbtsnart kealiily theuproghessiorn ofithe diselssk, abraeassretitiyng

\?&Seution was heated to reflux for hours. The reactjon. _
Clipasein ﬁrp%@gao%%mgu n jeve Kefor&sianmple ayperinsulinemic

C i piypbegly ediRpAlentd. ng Wi th 10- 20% Et OAc/ hexanes.
The i'ntermedi ate di carbamate was i sol ated as a cl ear

oi|._The internmedi ate di carbamate oil was dissolved in
ndfPEtbl andSHemedadlustriatesin gepera syothedic robte that maytbe

e I Vi the desired
(SR SRR B8 55T pe sompouncs
s thepsowrbymBbleme 1&f, nitro and amino quinazolinone compounds such as
1, cAf di - ? met hoxybenzyl - 2- (R) - pi per azi necar boxal dehyde
, A94and, (may Peyeadiy convasied iata apisthata afgyanidiniki ne
[ i - el : i of gxal yl
oo Shy chhdalind L S0 Ry §arkofidlthar
e unctinalitysyuciit as F@Besasd dydeinfddd (FR- Phisanay Beerteinplished
drogvgi se, under a streatm %f ni trogen After stirring
¢ sgacting the amine group with thiophosgerie. Isothiocyanate compounds such

as (f) may then be readily converted into a thiourea such as compound (g) by
reaction with a suitable amine compound such as (15,2S,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.

32



m nutes, a solution of

, 4- di - p- met hoxybenzyl - 2- (R) - pi per azi nenet hanol (1
weouws#sisent) in nethyl ene chloride was added dPCPUARE4/039020

and the resulting solution was stirred for 1 hour. TEA

(5 equival ents) was added, and them xture was added to

NaHCO 3(aq), separated, and dried over MgSO . After

filtering, the filtrate was cooled to -78C, and DAST

waSthetdempbupisi ey be. greparedsy esing5-nifreantteahlitiar in place of

or rr‘uﬁe s?I ution was stirred for 12 hours. The reaction

we MtFRantEaniliceafid t h aqueous sodi um bi carbonate, and

the organic | ayer was separated and chromatographed in

Si §CHEME “aEt OAc/ hexanes) giving the desired title

di fluoro conpound as a light brown oil (33%.

Deprotection of the difluoride was carried out in the

same(panner as ddbkyibed in Step 6 (ing -chloroethyl

chVie®. mate giving a white sol Vg0 . Syt hesi s of
2- (R -l dor anet WyPpi erazi-re—and 2- (

di f | uor pnet hyNid: gz gilani di ne co oundH [ 9093]

2- (R) - Fr uor onet hyl pi per azi ife and 2-(R) - H,oN NO,

di f 1 uor onmet hyl pi perazi ne guani di ne conpounds of the
I nvention were prepared according to the nethods
descri bed herein by EDC activation of the thiourea

i nternedi 4&)e to provide the carbodii(dde fol |l owed by

coupl iMePw 2- (B)-f1uoronet hyIM@@ﬁE%ﬁ&ob
2-(R)-difl onet hyl pi_per azi-ne—SYNT S

(6S) - 6- NETHYLPT PI; 2- ONE) Step 1. n hel‘{
S-ethyl (2R -2-{[then gﬁ%/)carbonyl]-': SN NO
am no} propanet hi oate 10 % DVAP Et SH, DCC CH Ci 2
[0094] A 250 m |round bottom flask was charged wth
benzyl oxycar bonyl - L alanine (15.0 g, 67.2 mmol) and
67.2 m &9 dich! or onet hane. Tothi;@( { xture was added

DVAP (M 6.72 gnol ) and chi I SH (O C, 5.46 ni

Y,

, 73.9 f oll ghed. by the additi f DCCY(15.2 g,
73.9 mol) H'hn oné\'Lpo on.—Fthe—addi t NheDSC is
hi ghl y exotherm ¢ § eNesaction wil bubbl\’e\|| 1pon J\N““"

addition, and the reaction should be kept well ventieds
The resulting m xture was stirred for 30 m nutjes a
22C. The resulting white solid was then rermvid by
vacuum filtration, and the filtrate was concenrtrated.

MeO\Q\A
SRt

SR
H o L_NH
[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 quinazolinone 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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Silica Gel chromatography using hexanes wth

pol ari zation to 8:1 hexanes/ethyl acetate afforded 93%
W@ R@b@51(398. Oy, 62.5 nmol) of the desired produPCT/aS2084/039020

colorless oil. Step 2. Synthesis of Benzyl

(1R) - 1- net hyl - 2- oxoet hyl car bamate Pd/ C Et Si H Acet one,

O C[0095] To a stirred solution containing S-ethyl

(2R)-2- {[ (benzyl oxy)carbonyl ] am no}- propanethi oate

( 18ctoalkylt8adyanate Jor es@impld%a PelyEydiit. i§S
ai@;t y347d§lr€:‘1_ at rO C V\p/;é) agdggyt r I'et%)?)ﬂat@ggro(duce a

nLcargsqi"@'dﬁw@nﬁ fingHy forading (e)hgy adsition of aad reactiorewith @n amine
3 t ough celite

u%dr?hné%' ﬁt%@gﬁ@;@@@o J\/@%ﬂ L{t%aescpgeiq# Eét hor oughly. The
ackchemerih e (500 nL) and hexanes (150 nL). The |ayers

wer e separated, and the acetonitrile phase was washed
provile the desire oduct (59.4 mmol . '95%) which was

used i e next s%& out further pu catio

N-((2R) -2-{ (béﬁ%yla RTDRRY|

am no} propyl )glycinate H NGy(]Vb HCI NaCNBH n THH N
benzyl (1R)-1- nethyl -2-oxoet hyl carbamate (59. 4

and 347 m of anhydrous nethanol. The resulting

fi Itrate was concentrated and partitioned between
once with hexane (ggbi}o m.) and then conc&;)ntrat ed to
Step 3. sits

MeOH [ 0096] 000 m round bottom fl ask was charged
mxture was cooled to 0 C and gl ycine hyl ester

hy Ior|deO(29 {59)9 237.6 mmol ) was (d d. After 10
m .~ hU RH THF (198Ie§FL 95 ) wasd
added and t?lg r¢ac |o vva a 025\%

over ni ght . g PRE xtur %m%zhen concentr%Ne l
redi ssolved in dletﬁyl her and pl aced 1| N"

separatory funnel. The organl c phase was washed with
saturated NaHC 3 (200 nL) and separated. The basic

agoem%s | ay e3chimte PSRt SFotHek Peﬁél%tl BYdcekiule Ti}]e(t%nay be

and t he conbi ned organic ers were was
wiusRdEPiniepare & widgovaristy of guedldWytIﬁut&atltBted quidazolinone

C%B%Jn%%?d Silica gel chromatography

SCHEME 2a
HO,C :
NH; HoN NO

POCI3, reflux

R3/k\N NO

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

2
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using 2:1 hexanes/ethyl acetate w th gradual

pol ari zation to 1:1 hexanes/ethyl acetate provided the
wale@snedopr oduct as a clear oil in 75%vyield (BCT/BSN4/039020

44.6 mmol ). Step 4. Synthesis of

(6S) - 6- Met hyl pi perazi n-2-one) H NG yOve HCI NaCNBH THF

MeOH [ 0097] To a solution of nethyl

N-((2R) - 2~{[ (benzyl oxy) car bonyl ] -

anfooTr opy | poheeierzd ehdie yet Snothér Altewmative rdute that may be

anhé‘géous nmet hangl (446 nlL) under an at nosphere of vvag

adHeRf WprepgrEvanoys;capornds of aklbedarentidh pl aced on
a Buchi hydrogenator and purged three tines with N
foScpmERp 3 tines with H. The reaction was all owed
to stir under hydrogen (2.2 L, 98.12 mmol) until no
nore hydrogen was consuned. Once conpl ete (24 hours),
the reaction m xtureQPwas poured through ite amd the

fi te wa§ conceptraied. Et hyA0Chkc et at & 0 5

ad g, WAt e d to crash out. Thi;@ki |@
solid was Hlri ed andigoN“ectved to provide the N"e8 o,
product in 95%yield (4.8 g, 42.37 mmol). (The

fi[uog&]e caﬂsméanoﬁrfemgg_ttb:dt maglfbml?dlotb grepary @éhtﬁf Is
can be cras qQut addjtion of ethyl acetate. any
o aPPag e Eiediverdlan s lopigtodin SchaTrEa he

filtrate. SYNTHESI S OF (3R 4R)- 3, 4- PYRROLI DI NEDI OL
HYSBHEEICDE HO NH [ 0098]

(3R 4R) - 1- (Phenyl met hyl ) - 3, 4- pyrrol i di nedi ol (250 ng,
1.30 mmol ) was dissolved in ethyl acetate and added to

a suspession of 0% Pd ofP€lar’88rCi n ethyl acetgte. The
m xt ur s hydr ¢jgenat ed ori0anifPar r genat of at 57
PSI for~12 ou. r eacti-on—was then ™1 rere

0

through Celite jye catal yst. Excess 4J\lJ\
di oxane was addBlY and t N€a concentrated giWe the t1tINO2
conpound as a B oil which was used w thout further

purification. SYNPHESI S OF (3S, 4S)-3, 4- PYRROLI DI NEDI OL
HY LORI HO, ClH .
[86%?' D":he 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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H [ 0099] (3S, 4S)-1-(Phenyl nethyl)-3, 4-pyrrolidinediol
was converted to the title conpound using the

woe@sesispe descri bed above for the synthesis 0OPCT/US2004/039020
(3R 4R) -3, 4-pyrrolidinedi ol hydrochloride. SYNTHESI S
OF THI OMORPHOLI NE 1, 1- DI OXI DE HYDROCHLORIDE CIH H
[ 0100] 4- (Phenyl net hyl)thi onorpholine , -dioxide was
converted to the title conpound using the procedure
descri bed above for the synthesis of
(3R 4R) -3, 4-pyrrolidi nedi oEXAMPREBI ori de. SYNTHESI S OF
(3R, 5R) - 5- (HYDROXYMETHYL) - 3- PYRROLI DI NOL
THOPBUOROACHT AT follo@Md abbidviatiohe mntl. teFystahe sis8d Mroughout the
1-£1. 1-Di pet hyl ethyl) 2-nethyl (2R 4R)-4-
hﬁf%&@)?i; 2-pyrrolidinedicarboxyl ate HO [0101]
Trinmethylsilyl diazonethane (3.89 mmol) was slowy
a¥ted to an ice o9 j ;
(48351 (1, 1-di o) e?ﬁbﬁdégmg? pon 3P4 hydr oxy- Dp
r $t6lie®( 0. 75 g, Piamaesius epthnfiteragente and 20 m
of] hanol . The ' A r 2 hours on
thDeNfgIé bat h, ms(b(ﬁmgrgwpfg‘%?so%ﬁunr{i@ﬁ%é{ ture, and was
céeMhtrated to ddicklogoraethginef the title conpound as a

| | | . 4 O D6) d 1.4
CEBRL ! 0%t DB gdin ihFyande ) § PR T
3DIEAM 1 H), 3.5V,\dDjiscdrdPlethyldmihetz, 1 H), 3.6 (s, 3

.2 (m 2 H. . 2. Synt hesj s of
T?Df\-" i met hyl et hy|’\%2\§'§!fﬂﬁj“y QiRAPIey - 2-
(mMBQexy et hyl ) - iDigsttiRsiixRear boxyl ate HO OH [0102]
Li (6.46 nmmol as a_solution in THF) was added to an
i ol ed sol ut iloM-Bimethylaminapiopy|)e-atyjcarbodirige
(2R, 4R) - 4- hydr oxywdrachlgsider ol i di nedi car boxyl ate (0. 36

getdad7 mol) in ) reacti on was heated at 70 .
for 48 hours. TheETlllrl_@éac?tE?agﬁ was quenched with

i &§@Hopanol and Bilkanol

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

HOBt: Hydroxybenzotriazole

HPLC: High perfomance liquid chromatography

HCI: Hydrochloric acid

HBTU: O-Benzotriazol-1-yI-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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saturated The m xture was diluted with water and

extracted twice with ethyl acetate. The organic | ayers
wowoos/osshed with NaOH, dried over MJSO and  PCT/US2004/039020

concentrated to give 0.185 g of the title conmpound. H

NVR (400 MHz, DMSO-D6) d ppm1.4 (m 9 H, 1.8 (m 1

H, 20(m 1 H, 3.0(m 1 H, 33.4(m 1 H, 3.5(m

2H, 3.:7.m1H, 41 (m 1 H, 4.9 (dd, J=5.3, 5.3

Hz, 1 H), 5. SYNTHESI$ OF6aVMIETHYRRIPERAZIN2-ONE

(3R, 5R) - 5- (Hydr oxynet hyl ) - 3- pyrrolidi nol

trifluoroacetate (salt) HO TFA H [0103

1, 1- Di net hyl et hyl Synthesis of 6- Methylpiperazin-2-one

(2R 4R) - 4- hydr oxy- 2- ( hydr oxynet hyl ) - 1-

pyrrolidinecarboxylate (0.185 g, 0.852 nmol)

stirrefl in a 1:1 solution of ngthyl ene chlori de:

for 14Nouywos. 4T ety corf®eht rat ed,  a d the
criiti® mafleri al sed Wit hbut furdeer purifj

OMe

H NMR (400 Mz, D6) d ppm1.5 (m 1 H™™2.2](m 2
H, 33.0(m 1 H, 3.1 (m 1H, 3.6 (m 3H, 4.
1H, 5.3 (s,br, 2 H, 86 (s,br, 1 H, 9.2 (s,br,
H) . SYNTHESI S OF

018- 2, 6- DI I\/ETHYL- PI PERAZI

CARBONI TRI LE
HYDROCHLORI DE epPl. Syt hesis of
4- Cyano- cigs- 3, 5- d /u%pl pera2| ne-1- car box aci d

tert-but st er “CN$0104] 4 TFA 0
ci s- 3, 5-/di mgt hytpi-perazine- ar§3xyl I C aci d NI:\/“\
tert- vester (MsPepar ed g to thges . OMe

Jon Jacobéf’on et. aI J. Med. Ché’m stry. 1999, VoI 42,
123-144) i4 91 L of dichl orometBane was treated witR

sodi eHvetdy!pipardzbreadne (4.7 g) foll owed by addition of
cyanogen bromde (7.5 rrL). The reaction m xture vvas
heated at reflux overni was filtered, and wa

p@tepilad by Szmtbnalmﬁu%@@@mpny Nebe@zsdc%'emwmethvl ester
acet at e/ hengfs) to afford 3.9 g of the title conpound

as a white id HNW (CDCl , 300

[0081] 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 N, for 48 hours. The
reaction was diluted with 10% HCI, and the organic layer was separated and
dried over MgSQ4. Crude product was chromatographed on silica (30%
EtOAc/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 MgSQO,4. Crude product was
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MHz) d ppm1.33 (d, 6H, J = 6.5 Hz), 1.44 (s, 9H),
2.54 (m 2H), 3.09 (m 2H), 4.09 (m 2H); C NWR (CDCl

WO 2005/084329) 16. 70 (2C), 28.54 (3C), 53.86 (4C), PEDUBHIN4/039020

114. 10, 154.22.Step 2. Synthesis of

cs- 2, 6- D net hyl - pi perazi ne-1-carbonitrile
hydrochl ori de [0105]

4- Cyano- ci s- 3, 5- di net hyl pi perazi ne-1-carboxylic acid

t éﬁrbn#éﬁlddﬂapﬁéﬂefn §ilic® ellting with 20%FEN@Sc/heeateigivirighthe
/ di oxane (25 nL), stirred for five hours and

cdesitet prdest (0 ap?'QJWg'éS Qﬂ #4Q%bf the title conpound. H
NI\/R DVBO- D6, 300 MHz) d ppm 1.24 (d, 6H J = 6.6 Hz)

, 2 Fhach . 5. 5.
%q 1 pInfoesipidt 1-pEnty 809 Ribthy1 F:ohd Biriraring ()
50 80 (2C), 104.20. SYNTHESIS OF Cl S,
- @OEBTHYL- PE@EMZ) Wil sticed Hy BRXOCE eriutienSf - As (i Ridesos 1

Lp%xl}he golgeﬂﬁwtaé Iﬂge%fﬁrpg\)/(édstai’\d{ %E‘d%fﬁge%%] Fedllssolved in

Hié"fﬁy}l@b{é RhRRIRZMEwhskSd WKy satupsted sbRitionuftNg,GI34. eThe
; prepared according to the nethod E. Jon

Jacg:m@iayer waslthen sepreated end dirisdrqver 845 Oveivingidesired
23144 47 d with
B e sPmbPuRY @68 AR EBE o At ure and

heated at reflux for two days. The reaction was then
cefepal r at e&ynﬂhésﬁb&sf 6\($ amEthylpipefazii-ebrae (4)ef | ux
for 1 day before purifying by colum chronatography (0

t 10% MeOH/ d 0 he t
o PRRANd as gcng@groro% I%bﬁlsé’ '°6'|9fq‘{#rﬁ(éﬁ] tmraturgdﬁas

Hgﬁb&p&g] %azgﬁts(cﬂ’ cﬂ@'ﬂoet’n}rﬁ:fﬁ&of&}naté afhd I‘Q@nng%“ﬁase2(317

valaits), Tie stipjion was stiped O\Qegnvgtut theg@agtlon was then

NB
i%hr%gw \Aéégg g’ @?sihc%f'%glﬁoﬁ@ﬁﬁhd]&ggﬁggﬁgﬁh%& elﬁn@%nth

hﬂ@%%m&bh% (ﬂd)[ hedsolated carbamate intermediate was dlssolved in
-4- (3-0x0-butyi)-pi perazine-1l-carb

i a:n@tbauoltem hwﬁwaté@,ﬂl@ffoq 2 ppirg) Remeyal &f m%ihﬁw'mowded the

| md)gﬂies? p{iﬂe‘?gbg% %é?gﬁg Eh%rfﬂﬁﬁﬁéjgﬁlfd) \ké%ja%éjs ﬁgt7c/[3tlm|zed, but

1on was a

I QI8 émﬁbﬁm@étély%(ﬁlddostherz etépsy. eB(S)ghethyTbmerraantZ -one
m xture was then cooled to O Q%Qfl I tered

pﬁ@mﬂﬂmdﬁégth%ﬁ‘é/ﬁ@&owwq{e% ?%cadwde&h fglﬁqwln%methods by
co e% g%tgo& 6%@%%% ﬁfrﬂéﬁ%bcﬁa 'tBQthca?bédlmdg%lId%\iH by

€ resi due was t :
meoupling ofth BCS)-arethWgiipkrazin-2-one.
Synthesis of 6-(S)-methylpiperazin-2-one guanidine

compounds

[0085] 6(S)-Methyl pipérazin—2-one 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 6(S)-Methyl piperazin-2-one.
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and treated with an excess of 4.0 M HCl/di oxane. The

reaction mxture was stirred overni ght and then
w@eoosHsBdl by col unm chromat ography (0 to 10% MeQHUEX0N)/039020

to yield 50 g of the title conmpound. ESMS (0.41

m nutes, (M+l) 131.13, Method E). SYNTHESI S OF

3- METHYL- AZETI N- 3- OL HYDROCHLORIDE - HdO Step 1.

Synthesis of 1-benzhydryl-azetidin-3-ol HO// [0108] A

sol ut i on SYNTHESI® IGH2L(RYFLUORDMETHYLRIPERKGNE AND

azetidine (1.0 g2- (RyLDT#EubﬁomEvaPmERAZNIIEWth 3.
M met hyl magnesi um bromde ( .2 m in diethyl ether

at 0 C. The reaction was stirred for .5 hours at 0 C
and then qt&jﬁdmmismfﬂh(@ailuomwhymwazin@di um

bi carbonate, filtered through Celite, and
conceiat rat ed. The residu s then take 0
net hyl e chl ori de AsHed with saturate
soglun1b car bonat e Iomed by :
IagpﬁN S~gri B overvfmgnesi um g '
concent rat ¢d and pHgljled by col hronatogr phy (0
to 60% Et c/hexanes% “to provide~649 g of the Titie
conpounds as a clear, yellow oil. ESMs: 240. 1% (M+1),
1.22 mnutes, Method D. Step 2. Synthesice” 0

1- Be ydryl -azeti di n-3-one[ 0109] To sol uty on of

agueous

I

1- bg dryl -azetidin-3-ol (640 ng) in nmethylene

chl oy 6.0 mM_) was added 4A nDIecuIar si eves. The
reacti on vepgsel was pur»- Np, i trogen | owed by
addi tion of vaoa 800 When TPAP (42 The
reaction rred ove ni ght aa f| er edme

t hr ough pIu of silTca to yield 33
e),eaf! col orless oil.
4.03 (s, 4H), 4.61 (s,
7.50 (m 4H). Step thesis of
-nmet hyl -azetid n -3- 110]
zetidin-3-one (335 ng) in diethyl ether
treated with 3.0 M net hyl magnesi um

i et'yHs ether (0.52 m.) at 0 C, stirred

d quenched with saturated aqueous sodi um
he solutio then extracted with

ride (c3),

MeO
I/,/// / ,,/// /F eOH //,// /

©) ©) 2-(R)-Fluoromethylpiperazine
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and the conbi ned organics were dried over magnesi um
sul fate, and concentrated to provide 363 ng of the
wo 2aos®ssonpound as a clear, colorless oil. H NMR/U€DCH039020
, 300 MHz) d ppm 1.53 (s, 3H), 1.96 (s, H), 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
hydr ochl or i dSYPEyesis of 2R)Difiyorametisyieinsiaaineot
1- benzhydryl - 3- net hyl - azet| din-3-ol (363 ng) in MeOH (
nm.) wasHG&yeated with ddl di oxane (1.0
an excess aI | adi um hydr oxi de ¢n car bon

) meo ol ution z

hydrd@éﬂw on Par —hydrogenatos ov ght &t 45| psi.
The reactionim xtur&a@ds then fi through lite,
concent r at ed diluted to a kno concentration and

used wi t hout further purification. ESﬁ/GF
; P Lg? HCd Step

1. Syn s of 4-Methoxyi m no-pi peri gi ne-1- “car boxylic
acid t ityl ester [0112 A solution of tert-butyl
4- oxo- 1-pi per)i di necar boxyl @ 2104, Q) a(pdo

met hoxyl am ngy hydpochl ori de (2.93 g) inj THFJ(66 nl)

was treated w sodi uMf®Bi car bonat (2495 di sewl ved

in water (20 nmi). The biphasic mxture way stijfred

Vi gor ous} mﬂgs diluted with watey, a

extracted wth ethyl acetate (x3). onbi ned

extrac \ere dried over magnesi um ate, filtered
to afford 2. 1e® e title

was used w thout further purification.
QiaMz) d ppm .49 (s, 9H), 2.34 (t, 2H,
57 (t 2H, J = 6.07 Hz), 3.51 (t, 2H,
56 (t, Meg I~ 6.07 Hz), 3.85 (s,
hesi s of di n- 4- one

ydrochl oridg a [0113]

4- Met hoxyl m o pi peri di ne- 1-car bxyI iC | dOt ert- butyl

ester in 10rr1 ) was treatgd W|t
HCI / di oxan ( _Jsverd stired room ’t er%e at
over ni ght. e soI %lmeTwas conce trate 59 yi
"’/// N ’//// ”///
2-(R)—D|ﬂuoromethylplperazme
MeO : MeO
Step 1. Synthesis of N-benzyl serine methyl ester
[0086] To a stirred solution of serine methyl ester hydrochloride (3.0 g,

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,. 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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of the title conmpound wi thout further purification. H

NVR (DMSO, 300 MHz) d ppm 2.47 (t, 2H, J = 6.62 Hz),
wQ2@8/0§1391 2H, J = 6.07 Hz), 3.17 (m 4H), 3. 77p¢EUSBBY/P39020

9.08 (bs, 1 H). SYNTHESI S OF 4- METHYL- Pl PERI DI N- 4- OL

HYDROCHLORI DE . N. HCI HO [0114] A solution of

tert-butyl 4-oxo-1-piperidinecarboxylate (500 ng) in

THF (6 nL) at 0 was treated with 3.0 M nethyl nagnesi um

br ditatde Mdlitretieitlyletidehiotide SagWash&bavigPNaHCD;, el was then
aIIo\/\gd to warmto roomtenperature and stirred for 48

ho gried oypemagaesiughsuiaieq Jé\eacdf%&!reﬂ title Rreduahwas obtained as a
@‘??gcﬁd (ﬁéé P%&ﬂjcmwy elﬁglt c 1% g@ﬂ%ﬂ%e‘?m%ﬂggih&l ester was

comaldeed aosigular Eshier usingidnisidehyider inydace ef bémzaldehyde.
concentr at ed, and purlfl ed by col umm chromat ography (0

to 400/ Et OAc resi due was the
{ R8P 8p i s Bl N R ay NeslaraacelvASarine methyl ester
HCI / di oxane (4 m_) stlrredfor 30 m nutes and

Co[pua7] I at edTb%rﬂb@‘do@FédtMUl%ngﬂhb' 6rh8e Lle benzyl amino acid
conpound. SYNTHESI S OF ETHYL ( 3S) - ROLI NAT

HY®PREeredrs descriloed D Biepot as tm@tbygarmoel ﬂ)laqde/a(erﬂ) B miethylene

(1008 s 8383 Yo Bty oriyd P oaH Sl b Atter 1

valsowd tresrezrntioh avdselasihed WRE 1096 HIG, Badtise oﬂ'dﬁl@t‘éyéf was
was concentrat ed to a solid and used w t hout

pu$¢9afekﬁq@?fi drieqyore{ 2etum-suifath/soress ppdswes2 (t,

 ubiscadlbie of g WAool 00

( sgivihgHhe deghieHE#ELoBfpound as a colorless oil (67%).
[ (2S, 3S) - 3- METHYL- 2- PYRROLI DI NYL] METHANCL

HY, L ORI ; sis of Ethyl, .
( 33132 et hy VE&HJI%(&? %ﬂi“lﬁepa‘ﬂc r%e"met glyciR@mound
was prepared from (3S)-3-nethyl-L-proline,
[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 chloride, was washed with 10% HCI, and was dried over MgSO.,.
Crude product was passed through a silica gel plug (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 LiAIH4 (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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usi ng the nmethods used to prepare ethyl

(3S) - 3-hydroxy-L-prolinate hydrochloride. H NWR (400
WORKS/OEMBO- D6) d ppm 1.1 (d, J=6.8 Hz, 3 H) 1.PCT/1US2004/039020

J=6.8 Hz, 3 H 1.6 (m 1 H 2.1 (m 1H 2.3 (m 1 H)

3.2 (m 2H 38(m 1H 42 (m 2H 47 (m 1H)

9.0 (s, 1 H 10.4 (s, 1 H.Step 2. Synthesis of 1

-(1,1-Dinethyl ethyl) 2-ethyl (2S, 3S)-3-nethyl -

aepunnhglwlﬁtmeﬁktgm wax Yiltaterl l(hré@gﬁl@élltgt e flltrate was dried over
- 3- net hyl - rollnate&O.SS 32 mmol ),

b|3 )9§ -ang %qwrtr@t%ugywag he d@ﬁléﬁdap(quLMQS@ colorzss oil (93%),

nmol ), andtrlethylamne (1.5 mM , 10.8 mmol) were

gt hano igt a75 or 1 H?upé&WU%@ @%‘fﬁ"ﬁé@@mg@gne

to cool to roomtenperature, then diluted with water.
THO08PLde nike an eca\asoledtsoadtoaaobfmlxsw(Qreqem\Ménts) in methylene

e, O SR8 e B ST fatadin SleR.dan methylene
g;&g@tﬁ{e‘ég@glﬂéyeTthRIIsz%ILﬁFHﬁRﬁ%N%%%QQt t§ qoqﬁ’m
J:tenwemtur@qu)ZMh@Jr(smTr@ rld)acﬁomm(aadlmédj w]thB\la(HCOZ!; trhd the

5 Bopfllc yddwds Seddfates hha &iBg Fer obbnbsrlidte) The Srude

1 p?o&l;ﬁﬁhéwbmfoh%toé%h%a)cr?sm@d @éPéMﬂ'F%Wﬂé‘% 1 GE?tO% um

1-pyrrolidinecarboxyl ate
b(ﬁtQ\{ﬁfd hexanesaigneniae desired titie contpoanghas a yalew oil (40%).
soI ution) was added dropwi se to an ice cold THF

f t I -ot.hyl .
SR O SinesiCbEE RNy HiBktazine (50
3 3 rmol) and net hanol (0.133 nm, 3.3 mml). The
r §6891on wasl mmetmlzyﬂfmmomdtlﬂnp@emmefrahﬂsmﬁﬁ was dissolved

> T HisbrBPhaenat eholarasthy A CAITORtS th8cHbaiMtenvas added.
m'l’ﬂe“rre%uﬁﬁ‘\g SIS héa d"‘fotr%ﬂ%@g ﬁ L eI' %,ﬁcgan was

organi c ers were drred over
unkirectly kdhleddb o essilivaegélacaima arimlechrbh"mogmﬁﬁed mhtlng with 10-

%&j ﬁi@ic Se%n%; nggl{?:r%teggztg plflcrplrl];ér%g%év%gg |s,q)Iat1ad3as a clear

E Iil. 9|'h'€9 m‘?er&e@"ﬁte Jdlc!"&rbgrn%té Bl \Aﬂas’;glsgbéqeé A m%&;%nﬁ aﬁd heated

oﬁt [th-s fBS? f@u\’&t Iﬂneszl\@]lt lwas thenthgnoeghlrremoved g|V|ng 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 chloride 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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hydrochl ori de [0119] The crude , 1-di net hyl et hyl

(2S, 3S) - 2- (hydroxynet hyl ) - 3-
woreaolsps32t pyrrol i di necarboxyl ate from step 3 WAST/US2004/039020

dissolved in a 1:1 m xture of nethyl ene

chl ori de: net hanol. Excess 4N HCl in di oxane was added,

and the reaction stirred at roomtenperature for 1

hour, concentrated under reduced pressure, and then

usieiktiire whe atidselto NaﬂC()§(eq) Sépar@teaaaﬁ@hnba dver MgSb,. After
NVR (400 MHz, DVSO mll(d, I%

1. f@te(rmg !thﬁltratelwemcoglaebtos»?@ @n@nCiDp%STa\Mas(addeﬂ dippwise (1.2

3_3_4[‘125 \géleﬁts*f) ﬁﬁﬁeﬁfgﬂﬁhg‘]_ |gﬁé\/\@ﬁ_§¢[re'_c? fof 15 rsouré The

( 38hchonriNERDEN @lB@WMﬁEUWMU%I@EF@Hét@ ér%llﬁ'%] organic

Acetyl chlori deqé 153 mmol ) was sl OV\Ag/
tday%rewggﬁgpqmj gnﬁ@h@q)m@mamgd in silica (10% tOAc/hexanes)

RS UBMANE potifund s TORL ol 6555,
c ddepnotectiondftthe atifhl drideawnas ua;lelédvmutﬂmthe Qambfméﬁﬁéroéb
H&I?I\/R4OOI\/HZ DMS0- D6) d (t, J=8.1 Hz, 3 H)
eg ingptep § ysing g—qtuor@e%y ﬁhlomofgymatezgwg g white solid

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

S N?I—ﬁ':)SI S OF (2R 39)-2- I\/ETHYL 3- PYRRCLI DI NOL
HYDROCHLORIDE CIH HN H C CH Step Synt hesi s of

1- (1, 1- Di met3yntelsjs pf 2-(R)Hluoroatetbg)piperazine and 2-(R)-
hydr oxy- 1, 2- & rroli dln l,car boxyl ate [ 0121] The title

Huogameshy

conmpound was IPETaZINg guanidine compounds
(3S) - 3- hydroxy-Lprolinate using the nmethods used to

1- -
3 et T e e T A B R e 1

@wpmetlmﬂgggegzme gpaniding egmpowds 6f the ingemjon Welen

mﬁﬁéPa'%dégcg*diF?% d e bfBtndod beseshetifig it hy PP Stafion of the

( 2BicBBa Aridinfddiate to provide the carbodumlde followed by coupling with 2-
di pet hyl et h k/ipédl nmet hyl ) si | ]f
ﬁ?@ppmrﬂ@%\ PHERINERTE2- gﬁi/dl Iuoromethylplperazme

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

\ H

N
OL N j "I//////

H

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

O 0
‘BzNH oH 10 mol % DMAP‘ BzNH
EtSH, DCC SEt
CH,CI,
[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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o [0122] 1-(1 , -dinethylethyl) 2-ethyl

(2S, 3S) - 3-hydroxy-1, 2- pyrrolidinedi carboxylate (8.98
wW@20034539mmol ), imdazole (2.36 g, 34.7 mmol ), PCT/US2004/039020

di met hyl am nopyri di ne (50 ng, catalytic) and

chloro(1, 1- di nmethyl ethyl)di nmethylsilane (4.96 g, 32.9

mol ) were stirred at roomtenperature for hours. The

reaction was diluted with water and HCl to nmake the

mi thisumixtawe Was addbe DMAPU((T)QSZ/\Q% eztmm@u)%d Bhift€d E'tQHZ(O°C
w th _nmet hyl ene chl oride. The organlc er was washe

wi 2-A6mak, 7 3Pinarpobfelowgdsby the g @ompél:i @I(é5c20g;rp7)'l|adnmol) in

ﬁ‘ﬂs_?zr?e @k@%ﬁ bl;l%"\gdcﬂhé)rb%ﬂkesﬁcg é)gn éthhegH}_ﬁNggR tlée4 fgRction wil
3 bBYbble Bpomadditidn, and tlﬁmeaictidh shcﬂnd be ké H)veﬂ vén(éﬂ Phe

376@39,@' ét@?fﬁge V‘@ﬁﬁm%a EO"@Q mln}ﬂﬁ g)é?-%ﬁ efl h9|resultmg white solid
it T SR RS ST 26t el uasesnignird
S‘pjym &el chmmgmghyaneeng]qemﬂ@sah | }'VltﬁfhlmlanZdtlenﬁolmeund
1 1- dj net. 2- et
BapRRi ap il siorasd S frisitia e & el sie desired

2pr§M[|étCég glca@meggromoxyl ate using the nethods used for
preparatl on of 1,1- di met hyI et hyl

(2S, 39) - dr oxynet h - met hyl - i/rrol i di necar box
yl%tﬁe I\/Fg nthesiaof gnsﬂ O8)-trmethyl-8-axqethyarbamate
0.8 (m 9H) 10(m 1H 1.4 (m 9H 1.6 (m 1 H

1 H 3.2Qm 2 H 3.5(m 2H 4.3 (m 19
. 8

R

m 1
4. Synth OSiHL. 1 Di hyl et Ryl
)5 (0 ?ﬁq\r}]{ 815, Et BEMTUXH

w/'\/\

di net hyI et hyl ) { di net hyI )S|A0ﬁt9@c)£}°(2

{[ (met hyl sul fonyl ) oxy] nmet hyl } - 1- pyrrolidi necar bbxyl ate

%{&0124] Met hanesul fonyl chloride (3.85 ni, 39.29
095has addea Stlfredrsoiui@ncczﬂrdalnmﬁJmlmyd (2R)-Gri de

SZW%@?J’@%}W% %S’@?Ml 5{)1"1 pihioate (18.9 g, 62.5 mmol), wet 10%

dRdret I
(B L ey

i L, BY.8emab) )ﬁwewrﬁéuttl@gdwaﬂem slirrerbfort3® misres at 0°C and
t ?ﬁr&?ﬁﬁ‘é%ﬁeth@fgrhrée%je LQl‘hgr]]egh@ g?at#aﬁ qcsinlnt%%agl?e ﬁloroughly

gﬁg&m{rgw was ebhgenteated] ahe 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)carbonyi]-
amino}propyl)glycinate
0]
BzNH y H,NGlyOMe HCI> BzNH \ OMe
NaCNBHj, in THF H

MeOH O
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and washed wi th saturated NaHCO , dried over MySO and
concentrated under reduced pressure. The crude

woradosnssbl was purified by silica gel colum  PCT/US2004/039020
chromat ography to give the title conmpound as a yell ow
oil. (4.69 g, .4 mol). H NWR (400 MHz, DVSO-D6) d ppm
0.1 (s, 6 H 0.8(s, 9H 1.4 (m 9H .7(m 1H 2.0
(m 1H 32(s, 3H 33 (m 2H 37(m 1H 4.0
(n{OOBGﬂ-I) 4. 2A(1000LmH) rodnd boomlflddk wE§tharg‘beNi}fﬁbe§EﬂR1R) 1-

Svnt Di met hyl et hyl (2R, 3S) - 3-
m§¥n b ESI S Eylaﬁmﬁgeﬁywy?é(i3ﬂ%tmwof{gj[:]}(‘]ydrous methanol.

T A P AR I
solm(droolrnlo?deiZQSo@ riiéi;]m@hehb Iwa(s22Rldﬁb {,Eﬁﬁér{ g%wlillnutlefs 1. OI M
- 2-{[(me sul fon
S B R T T 8 0 e mrbab bt beded ana the rgactiomwis
m@ldwéd“toTWErmTBQZP@Qﬁie'rrﬁgh APhe/fd d@ﬁ trﬂlxﬁﬂ Was then

tenperature and stirred ereac ion
qL@ﬂQEFéU at@d, iedispelypd rio Hitmyl |eItheJa(§O§an)Jamchlabedﬁﬁd; separatory

d
Jirber IAE Pl Reds s asheith Sointenifa bR 200 mL)
ccambsépmrtamﬂ uThe baéi@%&fé@u@ﬂ%%@s wggﬁ‘e& tWIAE with diethyl ether
was purified by silica gel col
cr{fzdh%%mlapﬁpd the pobinechergania I@yer@ma$mcewh EBing (2 x
(200 AR iR, SREBA RIS o pprosasogiaphy
1 US)nQZISI l(lelxaribsb‘éthﬁl @e(tane vitthrabiudl bﬁlarr]&iahﬁ?] t&$1 Fexanes/ethyl

e% 8 él s of ,1 -Dimet

$ PjOW@& dRe dQSW% ryeduct a5 glear o ﬁezé%uaalw (42 o 44.6
CKn 26] T trabutyl amoniumfluoride (16.7 m in

THF, 16.73 mmol) was added to a sol ution of
1-dinmethylethyl (2R 3S)-3-{[(1, 1-

d|5f§PH1yI et hyByrthiesis 0f (6S):6-Mdthylpiperazit2ibna) pyrrol i d

I necar boxylate in THF and stirred for hours at room
tenperature. The reacti on m xture was concentrat edH

undegAgfuce pre sur purified by silica gel

col um %Fm;/ o yi dlNGHOMe HGE conpoun

(1.55g, 7. NVR (4W 1.0J,
il 1 H))

[
(m 3 H 1.4 (s, 1.6 (
MeOH

[0097] To a solution of methyl N-((2R)-2-{[(benzyloxy)carbonyl]-
amino}propyl)glycinate (12.5 g, 44.6 mmol) in anhydrous methanol (446 mL)
under an atmosphere qf 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 H,. 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. Ethyl 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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(m 2H 35(m 1H 38(m 1H 4.9 (s, 1 H. ESt =
202.15. Step 7. Synthesis of

W@ 2R389B392- Met hyl - 3- pyrrol i di nol hydrochl ori deP¢H/p8208%7939020

The title conpound was prepared from, -dinethylethyl
(2R, 3S) - 3- hydr oxy- 2- net hyl - 1- pyrrol i di necar boxyl at e
usi ng the nethods used for preparation of

[ (2S, 3S) - 3- net hyl - 2- pyrrolidinyl ] net hanol

hydr @¥NTHESES OF (8VR4R}3)4 M YRROVASINIDIOL mmﬂo%:ﬂﬁoRmE
J=7.0 Hz; 3 H) 1.7 (m 1H) 21(m 1H) 3.2

3.3 (m 1 H 39 (m 1 O(s 1I—|)
9.4 (m 1 . ES+ = 101. SY SISGZ
(2R, 3S) - 2- (HYDROXYI\/ETHYL) Q\I(l HYDROCHL ORI DE
CIH Step . Synthesis of I

R, 3S) - 3- hydr oxy- 2-

(2

(hydroxymet hyl ) -i-pyrrolidi nb'car boxyl ate [0128] The
t|tIe conpound was prepared from 1-(1, 1-di net hyl et hyl)
2

[099&]/I (3R,4R)-1-(Phenylmethyl)-3,4-pyrrolidinediol (250 mg, 1.30
-1, 2-pyrrolidi nedi car boxyl at e usi ﬁ

m@%%%gégéﬁ)é 9y eynéagehatq and@dgedHgaesugrension of 10% Pd
éﬁ%%gﬁ,a‘e%a LR el M MicrooeRriesony @ Pappm

1 hyd¢egerated at]576P6ITfor112I-I)uotJr39 T relctipn dab thﬁfh filterdd through

1 f%e @%{ V%B}_%\je cg{a@gt %Xg%ﬁ ﬁéﬁ@ @fdloxéneEvSv;s_ad%%agl a2nd then

I
85029 O B A0\ AB

- dunkemuriication.
(2R, 3S) - 3- hydr oxy- 2- (hydr oxynet hyl ) - 1- pyrrol i di necar bo

7, SSTAMESS [ 5 10 LB RRERIEL wvoRooHLom

hydrochl ori de. H NVR (400 MHz, DI\/ISODG) dppm18(m
1H 2.0 (m 1H 2.5 (M@ H ,@HF (m 2 H 3.3 (m 1

H 3.5(m 1 H 3.6 (m 1 1(m1H)8.7(s,1H)
9.5 (m 1 H). ES+ = 117.97 HEQ |5 OF
N- 3- AZETI DI NYLMETHANESUL F DE NN Step 1. Synthesis

I
of N-[1-(di phenyl net hyl) - 3- H

[0099] (3S,4S5)-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

O, 0
Ej j CIH
H
[0100] 4-(Phenylmethyl)thiomorpholine 1,1-dioxide was converted to

the title compound using the procedure described above for the synthesis of
(3R,4R)-3,4-pyrrolidinediol hydrochloride.
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azeti di nyl ] net hanesul fonam de MsCl, TEA CH CI [0130] A
sol ution of 1-(diphenyl nethyl)-3-azetidi nam ne

W@ 3005101881 zed according to the nethods of Ari nBCDUS1004/039020
al., J. of Antibiotics 39 (9), 1243-56, 1986) (197 ny,
0.83 mmol) in dichloromethane (10 nL) was treated with
excess triethylam-ne at OC foll owed by nethanesul f onyl
chloride (71 m _, 0.91 mmol ). The reaction was stirred

for 38YNTHESIS OFI3R)5R)-6(FHYDROXYIMETAYLYY-pPYRESOLIDINOL
silica gel (0 - 10%Rgtp oﬂéﬂcslﬁAﬁfEJ(QADLgre)_to

provide 185 ng of the desired product as a white

solid. LC Ms: M+H 317. at 0.31 minutes, Method D.

Step 2. Synthesis of N 3-azetidinyl met hanesul f onam de

H, Pd(OH N MeOH 0131] aé_sf' ut | of

N-[ 1~(di phenyl net hyl ) - 3- trdinyl | -TFA

net hanesul f onam de (185 ng;y 0.585 mml) in MeCH (10

nm) was treated with 1 niL B'f 4.0 N HCI/di oxane and

tlpgn reacted_ overnight wth hydrogen gas at 50 psi.

TheteRehet | ordWithesis ofid<(1ihBimethylethyd) 2imethyH (2RptR)-4-
of Celite aritydroxy-hi2tpyuolidinediearboxyidtecat i on.

SYNTHESI S OF

(4E) - 3- METHYL- 4- Pl PERI DIFNONE- O- METHYLOXI ME Step 1.

Synt hesis of 1, 1-Di nethyl et, 3- net hyl - 4- oxo- 1-

pi peri di necar boxyl ate 1. H;' éd(c}d)\HCI, MeOH 2. (BoC

O TEA THF [0132] A solutio $(
3- net hyl - 1- (phenyl net hyl )-4-'\& peddi none ( .59, 7.4
mmol ) in nmethanol (10 rrL)Q&é!s treated with 4.0 N

HCl / di oxane (2.2 nL), follo by pal | adi um hydr oxi de.
The m xture was then reacted>Qvernight with hydrogen
gas at 50 psi. The reaction wa® then filtered through
Celite, concentrated, and then taken up in THF (20

mip109he Cr uGméBFRIYINaRBMbiHafRe (3.89 mmol) was slowly added to an
ice cooled solution of (4R)-1-{[(1 ,1-dimethylethyi)oxy]carbonyl}-4-hydroxy-D-
proline (0.75 g, 3.25 mmol), 60 mL toluene and 20 mL of methanol. The
reaction was stirred for 2 hours on the ice bath, was warmed to room

l,l

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, 9 H), 1.8 (df,
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),4.2(m, 2H).
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was then treated with triethylamne (2.3 nL), followed
by di-tert-butyl dicarbonate ( .9 g, 8.9 mmvl). The

w0 e@ssoml was stirred for two hours, concentraP@mdysS2004/039020
taken up in dichloronethane and washed w th saturated
aqueous ammoni um hydr oxi de, followed by brine. The
organic |l ayer was dried over magnesium sul fate and
purified by colum chromatography toprovide 734 g of

, 1Sthn2t hyl eSWthesns of 1,1-Dimethylethyl (2R,4R)-4-hydroxy-2-

3- et hyl - RiyRRthgn e rbﬁnm@é Ite
solid. H NI\/R 8 91 ﬁ?f aﬁ'b?ﬁy Jwg 69, 3

H .5 (s, 9 H 24(m Z%ZS(m 1H 2.8(m 1H)
3.2(m 1H 42 (m 2 H. &ep 2. Synthesis of

1, 1- Di et hyl et hyl (4E) - 3- rreZhyE-4- OH

[ (met hyl oxy) i m no] - 1- pi peri oh,necarboxyl ate H NOCH ,
NaHCO, THF [0133] A solution’bf , -dinethylethyl

3-net hyl - 4-oxo-1 - piperi d ar boxyl ate (367 ng, 1.72
mmol) in THF (10 mM ) was treaged with

nmet hyl hydr oxyl am ne hydr ochl de (503 ny, 6.02 mmol)
foll owed by a solution of sodi um hydrogencar bonat e
(506 ng, 6.02 mml) in water (3 m ). The reaction was

st[ono2H vi gariBks éﬁ AB\RRY| aBta sJ bﬁorli RRTHFO Wadesd an ice
flltered di | ut th water, extracted wt

dicoolest sottinn 9h (1 Trdém@mk!i%thwhtzememyl 2R, 4R)r4-hyerdxipyl , 2-

% et t / b
{ DARRTRRFELORIARIO Ao L4 M RET TS LSRG S neated
s @ti7@° CHf oS bd@@ NH'ia re@BE'fdJn )Na@k mmﬁchedi Wlth |sépfbp%n|d¥and then
ms%urgtq%& glcg@ gﬁ% mgturgwﬁggltgd wﬂ\ water and extracted twice
(R eiPhoatd: PhoBadHio pjRrWERE MY Wit F NESH, dried

N[ 0134] °, 1-Di met
( Ampr Mg&@hyhdmpcmmudmjva@ r16}5glef the title compound. 'H NMR

RPRONEE RS TR R 6 (R BlS 3 Sieind Hia2 i), 3.0 (m, 1
S CERRY P 35 (n EE/ ERGH, aIvyap (e (GBS B, 53
chHrd Mt i(a, 1vbd)s used without further purification.
SYNTHESI S OF 4, 4- DI METHYLCYCLCOHEXANONE

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

HO

7

U"///OH TFA

N
H

[0103] 1,1-Dimethylethyl (2R ,4R)-4-hydroxy-2-(hydroxymethyl)-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) 6 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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[0135] The title conmpound was synthesized using the
followng literature procedure which is hereby

wo p@sopopat ed by reference and for all purposeBCEHES2004/039020
fully set forth inits entirety. Liu, Hsing-Jang;
Browne, Eric N. . and Chew, Sew Yeu. Can. J. Chem 66,
2345-2347 (1988). SYNTHESI S OF
(4, 4- DI METHYLCYCLOHEXYL) AM NE NK [0136] The title
CONPSVINTHESISORICISs2 6eDIMETHY L-PHPERAEINE MgCARBONITRILE

literature procedure WhHYDRGCHEORIDE ncor por at ed by
reference and for all purposes as if fully set forth

inits entirety. Faller, A, I}?cPherson, D.T., Ner, P.
H, Stanway, S. J. and Trouy; S. W04/ 5913A1
(2003) . SYNTHESI S OF j;
N-(3-{2-[2- FLUORO 4- ( METHYW INYL] ETHYL} - 4-
TRI METHYLBI CYCL( S-| -1 ] HEPT- S YL] CARBODI | M DE
( CARBODI | M DE A) [0137]
L/-(3-{2-[2-fluoro-4-(nethyl oi ) phenyl ]
qt hyI } - 4- oxo- 3, 4-di hydro- 7-qu¥nazolinyl)-
-[ (1S, 2S, 3S,5f?)-2,6, 6-trimethyl bi cycl o[ 3. 1. 1] hept -
3St¥ Ht hi ouSEAtNESiSISI- IOy ano-¢ise3! 5Vdihtethy éiﬂ&zme 1-
PS- Cgr bodi i %%i)ﬂléggmté‘rﬁbuiﬁ é},qg s in %—IE

resin was filtere and t he solutlon of
carbodiimde A was diluted to a known volune to give a
solution of known nolarity. SY SIS OF
N-{3-[2-(2, 4- DI CHLOROPHENYL).ETHYL] - 4, OXO 3, 4-
DI HYDRO- 7- QUI NAZOLI NYL} - N - ﬁs S, 3S 5R) - 2, 6, 6-
TRI METHYLBI CYCL( S- LI ] HEPT- S- YIL] CARBODI | M DE
(CARBODI | M DE B) [0138] N
L/-{3-[2-(2, 4- dichlorophenyl)et I'] - 4- oxo- 3, 4-di hydro-
7- quinazolinylJ-L/"-KIS"S rl nmet hyl bi cycl ot S. |

.1 Jhept-S-y thiourea was gent Il‘y st?rred w th Argonaut
PS- Carbodiimde (1.5 eq) for hours in THF. The

resin was filtered off and the solution of
car bodi i m de was diluted to a known vol u

Smma}]on of 4%Mf G- 3or |W6§nggzg\qﬁ car oxyhc agéng (teer‘?-butyl

NI %@%ﬁ@%ﬁ%@w@ﬁggﬁgﬁwgoﬁon et. al. J. Med.

Z%Gnmstrw-T%Q( X od-4R c1hl|2r3r-1)434$en>91)requfId]cMeromethane was treated

LR ob R, 50 FyRbiel 723058 o By Shogen bromice

Cg?@' rﬁLf 19Re réactivmsma@aiedvds Redicaltempb8ReiniyHtaWhs Siltered,
and was punfled by column chromatography (0 to 50% ethyl acetate/hexanes)
to afford 3.9 g of the title compound as a white solid. 'H NMR (CDCls, 300
MHz) d 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); '3C NMR (CDCls, 75 MHz) 16.70 (2C), 28.54 (3C), 53.86 (4C),
80.86, 114.10, 154.22.
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0.053 nol) followed by DM (10 nL). The reaction

m xture was stirred at roomtenperature for 30 mn.
wab@snesal ting m xture was then di ssol ved in . BCT/US2004/039020

CH2Cl 2 and washed with .0 M NaOH. The conbi ned organic

| 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%

ylst 23S a $phtHukis o et APibePaZih&P].- itri

eﬁmt hod ﬁg Ecﬁ 2,8t ’?K/ﬂﬁ? s ggptz.cgr%'t"'e

Synthe3|s of [2 (2 Di chl orophenyl)ethyl]-7-nitro-

2, 4(1H, 3H) - qui nazol i nedi one [0g@#0] To a stirred

solution of 2-am no-N[2-(2, | or ophenyl ) et hyl] -

4-nitrobenzamde (1.0 g 2. SZCEHEZE in toluene (30 m )

was added a 1.9 M sol ution @ gene in toluene (4.5

m , 85 nmol). The react i‘on turé was heated to 60

C and stirred for 4 hours. The|sol vent was renoved

under reduced pressure and CH2[(J 2 was added to the

residue. The precipitate was cN | ected via vacuum

fiItration and washed with CH Cl to give t he product

86% ld) .a LC.retentig
{93858 5 BBl Slediiespsingy T cameRy fif agd tertouty
Stﬁﬂer?) 1 ihegingl IHF
2- Chl o(r oﬁgm (2, 4-di cvﬁ?%ﬁrggﬁeéjn‘ﬁ}'iﬂ)q gt%{/\ll I]-ICI/dloxane (25 mL),

n,qtqr@ddpg |£|ye @@ur@g@d pﬁae@t[ajgdiq provide 1.1 g of the title compound.

gljlﬁ-ﬁgzol I'ne one %?Ibgﬂg §trg%'l’h‘r%1 ;H ?ﬁg ‘%té(%ll:l’zg}_%% (9,2H, J

5. mmmat) &T €, emleﬂ-mg 2HE), 363 @mntzm)ﬂmg(mﬁ‘gb 7BMHz)

{ ?gz%& e ref % sol ution was refluxed wth

6. )&6% 90.5h@G)edPti2dn was al | owed to cool
to RT and stirred overn|ght at this tenp. The POCI 3
MaSYITRESSS Widels sl TH S PP ERAZINGHAE HiRSRAEIADRIDE
to the residue. The unreacted starting naterla
removed via vacuumfiltration grpd the product mas

purified by silica gel flashk“chr t ography (100% CH
Cl eluent) to give the prodyct (0]96 g, 46%yield)as a

white solid. H NVR (DVBO | 40 M/—Izdppm835825
(m 3H), 7.58 (d, J=2.2 ¥, T 7.41-7.34 (m 2H),

4.41 (t, J=7.5 Hz, 2H), 315( , J=7.5 Hz, 2H) ppm
SYNTHESI S OF

TSR Y (ST A T T
<

0.0

N
\\\“‘[ N jl"’//
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N Step Synthesis of -Di nethylethyl
[1-(d=ophgnyl nmet hyl ) - 3- azetidi nyljcarbamate (BOC) O
WO BAsHFB] 0142] To a sol ution of PCT/US2004/039020
1- (di phenyl net hyl) - 3-azeti di nam ne (232 ng, 0.97 mmol)
in THF (6 nL) at O was added a solution di-tert-butyl
di carbonate (255 ng, 1.17 mol) in THF (4 nL). The
reacti on was warned to roomtenperature and

d| iﬂ1|06] onet h@ise3,64dimgthyipiperalties 1tearbok dym adie téﬂt-%mw ester
The reacti stirred overnig

co c%@glré'%e@%?%%ac??\r@ﬁ"%tﬂﬁ?‘ﬁ@%ﬁ‘ﬂﬁ E}dqmﬁﬁcobson et al.: J. Med.
chCREmiE/ 3@99 %I %ﬁéo%ﬁ oy Qﬁ’trﬂledh%mﬁ}ﬁ?avg%?ge@ted with

afford 2 pr'o uct as a
Lanethylw ﬁE@t@geJ(Q 7amL) 20 room demsera‘tbtdmdd Pedtsgpatdefiux for two

St Rlactiog v e e hlsatbsr <fited, wﬁ{ e hoated at
[ Irefidk pérensayreefore) rf.agebydywh]cﬁ%rﬁg {53 Sy Mﬁgﬁ[}%

(10 mb) was treated wit
anjePERCM)toraftord\De36Hg)af thei title WUpmgmagasclear 56Iorless oil.

by NHFE(CBES, 580 MLe) BRPol T e 4 R, rbal Pk Pt (o, 2.17

us(ed3kfl/) t2h&21(mf BH) S 2“?{ ifH) catsen @H 733. Nlﬁwgf@éls 75 MHz)
uor o
Of1z?3 @%ﬂ%@'\éﬁ g‘i&h i 3y B4 - ﬁ@i .Qé(es@}msa 449, 208.29.

trimethyl bicyclo[3.1.1] hept-3-yl]-1-

azStelpdf.neca Qﬁﬁh@s&é‘m ERs-2'6-DIth@Rpip Ertzin-1-ol hydrochloride
, 1- d| nmet hyl et

[1 ((2)-({3-[2-(4-fluorophenyl)ethyl]-4-oxo-3, 4-

di hydr o- 7- qui nazol i nyl } am no) {[ (1S, 2S, 3S, 5R) - 2, 6, 6-

trimethyl bicyclolS.I .1Jhept-S-y _ _

m noJmet hyO- S-azeti di nyl Jcar te (synthesized using

, 1-di met hyl et hyl 3-azeti di nyl carbamate by the net hods

\\\\\\\\“ N ‘0, 7 ////
OH
[0107] Cis-3,5-Dimethyl-4-(3-oxo-butyl)-piperazine-1 -carboxylic acid

teﬁ—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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descri bed previously) was treated with 4.0 N

HCl / di oxane (4 nlL) and stirred overnight. The reaction
woa@soksal purified by preparatory HPLC to pr ovPdEUS2004/039020

am no- N-{3-[ 2- (4-fl uorophenyl)ethyl]-4-o0xo0-3, 4-di hydro

- 7-qui nazolinyl}-N -

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

-1- azetidi necarboxi m dam de as a white solid. LC Ms:

MrH 517 SYNEHESIS. OFn3MEEHYLMZETIN-B-CENFRBROEHHORIDE

FOR THE PREPARATI ONOF NI TROGEN- BOUND C-2 ANALOGS St eplL

Synthesis of -Am no Anal ogy [0145] To a stirred

sol ution 2-chloro-3-[2-(2,%-dichl orophenyl)ethyl]-7-

ni tro-4(3H) - qui nazol i none quiyalents) in

acetonitrile (1.0 M was aﬂde th E&r\alespondi ng am ne

(2 equivalents) and the reactNbn mixture was heated to

reflux until the reaction was conpl eted as nonitored

b £ (ca. ' I LRR, e Xit.uk & was then

B o RS LREf of TR PRl 1 "0 Loe The

crude product was puril_flu;ed via silica gel flash

chr omat ogr aphy (0- 5% G%CH Cl eluent). Step 2.

Reduction of Nitro to Anilfing UR DN\ R [0146] To a

stirred solution of the niltrg (1 equiv) in

absol ute ethanol (1.0 M was ag powder (2.5
+Hval ents). The
reaction m xture was heated _t8 reflux until the
reacti on was conplete as ny ed by HPLC. The
reaction m xture was then \ gd to RT, diluted with
Et OAc, and washed with sat. \MaHACO . The aqueous | ayer
was re-extracted with Et OAc (x2) and the conbi ned

or&ani c layers were driedover Na SO, filtered, and
c LBk r at ed solutiar 06 1-(Winhenylmethydi3-tnethaneseiphonylbk)

S i pfi.Gat i . _otep.,.3 ' f .
Aap iR AT BB X g e e B o B B HH Pgatesium
c busteiden(1.2 neL)(iA dﬁthgl\éthéﬁata@"ettp Mhe(rbabtidd wak SiredBe 1.5

equi val ents) foll owed by thi ophosgene (3

Zggﬁg%éé% yargh ihgRicsenghed yjihi sejeratathaqueeies soium bicarbonate,

Mk LG R ERlite®dn8colcéMrated. The residue was then take up in
methylene chloride 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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m nutes then allowed to warmto roomtenperature. A

solid precipitated fromsolution as the reaction
wee@dnessed. When the starting material was copP@li/esmoy039020

consuned as nonitored by HPLC, the reaction m xture

was concentrated in vacuo, diluted with acetone, and

then concentrated again to renpbve excess thiophosgene.

The material was then diluted with Et OAc and washed

wi {01083t er . Fbla sblutibe of dHiehzgsrytazsidineol (820 mg) in

c stdand Ehlrte o iy W addnd 44 n%)géﬁlmaéésme?”%tehéact.on
fi l/éﬁew;asaﬁm 8%@%&:@@% f6|rbv0’w?g&r@8mfdfiﬂ\jo 800 mg) and

mat eri al was di ssofFved
S ﬂ&nsﬁ’AR)Mng) sDipe reawiiopvead simedao(/ér dgRtignd theMfitered

ety 8 e, of R el Beariof Wevtleramaind o e,
i e e e e 0

Cohe8r(81, %H)o? %Gr@uﬂdh 7.%0 GuadHYi ne CK OH [0148] To a

stlrred solution of thiourea (1 equivalents) in THF (

i xt LPr e \?\agdﬁgg#eﬁg% (%’Jf .r1g ?ﬁghy%i' t"?"?ﬁéﬁgl?%%q i e:?cp on

materi al was conpletely nsuned as nonitored by HPLC,
the reaction m xture wa ooled to RT and then the

corresponding am ne (2 egutvql ents) and (2

equi val ents) were added. reacy m xture was
stirred at roomterrperature l?"r t hen
concentrated in vacuo. The crude matefial was purified

via preparative reversed- phasa HPLC ( MeCN wat er
eluent) and |lyophilized to @; ce the TFA salt.
GENERAL PROCEDURE FOR THE 2\ SI SO F ARYL

GUANI DI NES. [0149] Unl ess otYerwi se noted, a THF
solution of a carbodiimde such as Carbodiimde A or

cd08 ent s EeBER KBTI SomA A o dictdefher (6.0 mL)
t ap@eirabieidewitio 3. W%%Imégaeﬁgﬁﬁﬁromﬁ % H@hﬂ@%@% 52 mL)

in a salt form the am™ne |ssove in m
meatitakolstigied for 4guninatesmargd glienchiest nigh aatunatezx!aa?queous sodium

oibiaebngleh TRFEPin IEInRREREALIe i Hirthviefa dhorice (<3)

DrawathétddnﬁiblhE’&Gr@Fhﬁéﬁ%k@d%d over
3-{2- [ 2- FLUORO 4- ( NETHYLOXY) PHEW\?L NEsiYL sulfate, and

Omngeqﬂ@eﬂgmpwdgﬁﬁ%gmf the Jitles sompp und BRI a\Eldlar Acolorless oil.

LN NMR (CDCls, 300 MHz) & 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
A
' HCI
N

53



[(IRSNS. S
A-TRI METHYLBI CYCLOF S. i . i | HEPT- S- YLI GUANI DI NE
W RI0BAEBROACETATE Chiral [0150] PCT/US2004/039020
N-(3-{2-[2-fluoro-4-(met hyl oxy) phenyl ] et hyl }-4-o0x0-3,4
-di hydro- T-quinazolinyO N -KI S*S. SS.
-trinmethyl bicyclop.i .iJhept-Syl] carbodiimde (4 m _
23 Msolution in THF), 4H1,2,4-triazol - 4 ~am ne (49
rrqmdnp exceAsubB&hsiss @fatbérfzﬁsidm%a Eeté@.ﬁ@%_sﬂﬁa%ts mg) in

C for 30 mnutes. The reacti On 'was

m MeOb 6Hhme) masdreated withat. QtMﬂ"&QVdT@(ana Mt@rrd_)vﬁakbowed by an

D5 srof BRETHG MR S GirbolinG Taai el TR Spiuton

wagasl therdrezictad withl hqdmg@htcbmh@hrr Tﬁ?d@g@huﬂﬁ d\T/%? Rightlat 45 psi.
di ssol ved, in 1 of nethanol, purif

Feadtion "HPLLt'ieé(‘fﬂf feaditered thﬁugh) C@i“t&; Opn@eﬂﬂr-’aﬁtedaﬂtluted to

ok FLUSEE%@W"%%W@? fitngy purifigation,

frans- s{ﬁbut oxy) - N- (4- hydr oxycycl ohexyl ) - carboxam de
. CBIYN Si§ Ok Bld?ﬁﬁleNehOcNE O-MEFHY O XIME H YIDROGCHLORIDE
(1 equivalent) in THF (0.1 M was treated with (1
equi valent). The m xture whp_stirred at room
t enperature overni ght, dissolyed |nq§EI orof orm and
washed with water to yie|ld a ol ildthbt was used
wi thout further purificatiga” Step 2. Synthesis of
c/s-(f-butoxy)-N(4- fluorbcycl ohexyijcarboxam de Boc
H [0152] To a solution of .N
(f-butoxy)-N(4-hydroxy&fcl ohexyl ) carboxam de (1
equivalent) in CHC (1 cooled to - 78 C was added
‘dropvvi se a solution of DAST (1 equivalent) in CH Cl

hSBe g M ﬂ%ﬁ%“%ﬁ%{'ﬁg -PiRshidiBasErarapetic acid

The sol uti orf® into saturated I\IaHCO and
extracted wth chloroform dried, and evaporated. The

resulting crude product wag) purbf ed on silica gel,
el uting Y |
N
N
~N A
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 (CDC'IB, 300 MHz) & ppm 1.49
(s, 9H), 2.34 (t, 2H, J = 6.07 Hz), 2.57 (t, 2H, J = 6.07 Hz), 3.51 (t, 2H, J =
6.07 Hz), 3.56 (t, 2H, J = 6.07 Hz), 3.85 (s, 3H).
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with ethyl acetate/hexane 5:95.Step 3. Synthesis of
c/s-4-fluorocycl ohexylam ne H N [0153] A sol ution of
W@ t@s50513at oxy) - N- (4-f 1 uorocycl ohexyl ) car boxani BET/{182084/039020

but oxy) carboxam de Boc

mol) in CHC (20 mM ) was treated with TFA (10 nl)
at roomtenperature. The reaction m xture was stirred
crude product was dissolved in water and washed with
chSteppor m  Shatiesidiof RigeAdis-4018s ©-HRY gpekqﬁe dlydPolhloride
resulting m xture was extrﬁpted with CH2Cl 2, dried and
filtered, yielding the t#fl esconmpound whi ch was used
in CHC . SYNTHESI S OF FLUOROCYCLOHEXYLAM NE F
-F HN Step 1. Synthesis ol ‘
[0154] A solution of -
(- butoxy) - N-(4-oxocycl ojgexyl ) carboxani de (2.5 g,1 .7
DAST (2.63 ni, 19.93 mmol) in CHC (6 nL) at room

was added, and the
SQUEOMP(1 0/RE) PRI 1Bhtb A WAtSAD
chl or of grm ()er ed g eva@o?\g?qe(gwlg%@mb%ll) %%ﬁﬁed at

fl | ohex: 3 r box

S o bt WG et iirentiono l%ﬂw%@vm%@ﬂsoo MHz)
(Bppin 2.4218 200 £6 6DHz), PBe&(t, FFONE BRT BLPB! £8h @) 3.77
MvEsSSHR P QB dlesl (D). equi val ents). The reaction nixt ure
was allowed to warmto room tenperature, chl orof orm
whi ch was used without furtijer purification. Step 2.
Synthesi s of 4,4-difluorecyc exylam ne F

for 2 hours, the solvent was renoved in vacuo, and the
and made basic by the addition of solid

wi thout further purification and §—4CpP.3 M sol ution
N- (4, 4-di fl uorocycl ohexyl)

mmol) in CHC (45 nl) s treated with a solution of
t ture. 41 m 2.

DRTBE s ATATHOtIAing biiericiiey bioatoe 6 Aeichiegheutyagter in
i FeE0T tenaeratigetaver elghbnﬂ'd)aramuetmm was concentrated to yield 213 mg
the solution for 50 mnu%es until it turne%ir)bgree
was a IS pl s i
dri eddg? eva%[n‘?la:l?{eg { }?{/ngﬁ‘%%ﬁgﬁﬁ\{ ' @gm ﬁgﬁb%DE

HCI

HO

[0114] A solution of tert-butyl 4-oxo-1-piperidinecarboxylate (500 mg) in
THF (6 mL) at 0° C was treated with 3.0 M methylmagnesium bromide/diethyl
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 tal§en 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.

55



-F HoN [0155] A solution of

N- (4, 4-di fluorocycl ohexyl) (- but oxy) carboxam de (6.51
wonwbs)p5i3a CH Cl (20 nl) was treated with TFA (ROT/IEI0048039020

roomtenperature. The reaction m xture was stirred for

2 hours, the solvent was renoved in vacuo, and the

crude product was dissolved in water and washed wth

chl orof orm The aci di ¢ agueous phase was cooled at 0 C

and made S¥MTHESIStQE BHHYLi(38)-8tH¥DROXXQHPRUNEINATE

resulting mxture was eHYRPROGHMORIDEH Cl , dried,

and filtered yielding the title conpound whi ch was

used wi thout further purification as a 0.3 M solution

in CHCO . Procedurqﬂh Synt he€i 3\ofOBL f | uoro anal og of

7-azi do- qui nazol i ne- one (1) Step : Synthesis of

(2-am no-4, 5-di fl uorophenyl) ﬁ?

fIuorophenyl)ethyl]-carboxan#ﬁe t 7 KDG- + HO DI EA NH
"HHH[O0156] To a stirred solutiqy of 4,5-difluoro

anthranilic acid (2.0 g .6 nmol) in anhydrous THF (30

DB P PR B 1T Rgecgo e

nmoold 1anEmafnloupmnlnemyt hthyaraxrya_ F)rolﬁl% (@tﬁ ngol) was
@éd) er all of the t had conpl et el
e hegted@t 1081 G forato hauesd Hhriestes we@snnrtqengated toa

or, 6
é%!‘%%"?he R pcaial, 3 NRTHDE IR DD R0 5 pom 1.2
clit, dﬁﬁtbblzaﬁﬂré)m 9r¢m:‘»l2| HEa.3eimitd Ay 4w trh, 15%&2 @?\CJﬂH Hz, 2 H)
h%x nes |red benzam de (2)

cry {’Hl’gq'&?é@% 44ﬁﬁml 90% Step 2 Synt heS| S

of 6, 7-difl uoro- 3 [2 (4-1l uorophenyl)ethyl]-B-

hydr SYNTHESIS OF(2838)E-METH Y 3P YRROLIDINYLJMETHANOL
HYDROCHLORIDE

OH
CIH
Step 1. Synfhesis of Ethyl (3S)-3-methyl-L-prolinate
= @)
N
O
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=6.8 Hz, 3H) 1.6 (m, 1 H) 2.1 (m, 1 H) 2.3 (m, 1 H) 3.2 (m, 2 H) 3.8
(m, 1TH)4.2 (m,2H)4.7 (m, 1 H) 9.0 (s, 1 H) 10.4 (s, 1 H).
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[0157] The starting benzam de (2) was dissolved in
trimethyl orthoformate (20 nlL) and heated at 120 under

wa@ 2083 of nitrogen for 3 hours. The sol uti OPCTVES2004/039020
cool ed, and the sol vent was renoved by rotary
evaporation. The residue was triturated wth hexanes,
and the solids collected by filtration, washed with
hexanes, and dried on the punp. The formam de
i nStam®di at eSyathédsisloftie(l, ADimeathylethply 2L6thaN (2S,3S)-3-methyl-
confirnmed by1ﬂ%ﬁbii&iﬂéﬂié&f&9{8ﬁt@ was suspended in
POCI (10 mMl ) and heated to 140 C for 3 mnutes. The

reacti on was cool ed, poured over crushed ice, nade
slightly alkaline with satdgratef sodi um bi carbonate
solution, and extracted w4 c. The organic |ayer
was col |l ected and dried estum sul f at e.
Product (3) was isol ated\as whMe solid (1.94 g,
6.38 nmol, 75%for 2 steps).\Step 3: Synthesis of

7- (azadi azonvi nyl )-6-fl uoro- 4-
fl uorophenyl ) et hyl ] -3-hydro@ui na I n-4-one o NaN N
DMSO [ 0158] Difl uoroqui nazoline (3) ( .46 g, 4.6 muol)

was di ssolved in DMSO (10 nlL), and sodium azide (3 g,
46.0 mol ) was added. The resulting m xture was heated

t 0707 wi t FEWY| (38)Rrniathyld_-prolinate (01837 g?ﬂ?dzomn’ﬂﬂﬁ bis(1,1-
noni t r?d bPS R(II\/R The reaction was cool ed and diluted

Wi ‘{}We\i%)t ethy reaRated9d44 a8 semei); and tidethylesied (b mL,
fi . . _ .

d“sds'%ﬁ/ﬁquniwﬁé}%et y eh%%%@&a@%e%ﬁ&ﬁi%h%? qrwl ethanol
orai€r5°C]Efor &g;bmers.r 'iﬁ_be ra&'ﬁzttider)g.wé%s Zﬂgxgéd tcll):omgtg rbaﬁi[ %1 9]rature,
as, an -white soli . . L 4. nmo| , 9 .

2nPB st eh Pl ThCisteBinsaamtrs oxiraeted dkvith oiay
quicetael IMHGganRY lﬁyén\%ﬁ?&% va%érbm%f@aw a‘ﬂféed Gver MgSOy,

net hod descri bed be Proce I'OCE
[ Grebgormentratas] undenrediicé pyegslire tugivel thettitlei conipduntB@55 mg,

i 3?’@%%?@5465?§_§-p2%':\?'>4§€4583@5%@ﬁé?%¢> §gom 1 j (d, J=6.8
e, I SN WA 5 R, T 2 2.2

i dBbyldAhed (M. bEYS& dnehtd)d. 1 tme 2501 uti on was heat ed

at 70 C overnight. To half of the

Step 3. Synthesis of 1,1-Dimethylethyl (2S,3S)-2-(hydroxymethyl)-3-
methyl-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 (28,38S)-3-methyl-1,2-pyrrolidinedicarboxylate (850 mg,
3.3 mmol) and methanol (0.133 mL, 3.3 mmol). The reaction was warmed to
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car boi m de sol ution was added a THF sol uti on of

(6S, 2R) -2, 6- di net hyl pi perazine (2 equivalents). After
wheisgstsented at 70 C for 2 hours, the resi dueP@BEES2004/039020

subj ected to HPLC purification to give the guanidine

product as its TFA salt. [0161] The

2-fluoro-4-nmethoxy, 2,4-difluoro and 2, 4-dichloro

anal ogs were synthesi zed via the sanme pat hway

dasem ketheranne andanen Bhedgbr 4 hRutl, 01Pﬁ‘e fi’é{éEtfb%SWé? guenched
via the pathway descri bed above include Exanple

4 WithyaropsnoEsnpvith satusytedNai€Qaf The reaction mlxture was

phen%ﬁ} c{\%%il‘?e{h&l Eé&% Wi h{‘/é Wﬁé}%ﬂ %)%?ro Here )9’I”Fd3°"§r MgSO,

diamet d:‘micellv'traﬁe(dl&dé reBlicéd Préssure to give the title compound which

trlmsthlbl bgll]het S%Werazme- -

cé(Y%%H? Hteu er prf@t@@ 1 (R0 MKz, QNPO-D6) & ppm
91(519 '?Fd ﬁz(ﬁ*gfg'w r?‘se{lggfry “PAFBY i, 1 H) 3.1 (m, 2 H) 3.3

4-nitro nza

2-(#1 l20lr|)33z5(mthbl>)y1ph(-:myﬂ¢i)hyl amine ((a):1 equivalent),
- nitroanthranilic aC| d ((b): 1 equivalent), HBTU

gt o e te R Hain s fapylfpainanc

al l owed to rs at roomtenperature. The
reacti on was then dry | oaded onto silica gel and
purified via flash chromatogr y u‘5| nghexanes/ et hyl
acetate. The pure fractions reycdnmbi ned and
concentrated in vacuo gy yie tnhe product ((c):
2-am no-N-[ 2- (2-f 1l uor o- 4 nmet
ethyl]-4-nitro-benzam de) as
Synt hesis of (d):

3 2§

STOFISEL | T BT BRG R 85 Y9k lyrraxymethvdis-

g mthylﬂwmmheoarbowlaﬁ from %taeggai\{vgs W@ﬁd inand:1 mixture of
| O re a

b Bi BB dtiorde et + ExeesS AN HGEn tigxana et gdded, and the

r ?éééﬁonfﬁfrré?)oé‘tr @o%é@fmb %le Hp%tm n?%@}rﬁi@r"r‘@duced

verified by L I C aC|d edu va

spuasure, 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, 1H) 3.3 (m, 1H) 3.4 (m, 1H)4.5(dd, J=12.1, 8.1 Hz, 1 H) 4.7 (dd,
J=12.3, 3.1 Hz, 1 H).

pur e SO|Id Step 2.

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

CIH \\\OH

i

O
N—"

Ir=z

O

[0120] Acetyl chloride (10.8 mL, 153 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

58



acetate (1 equivalent) were added to the reaction. The
subsequent m xture was heated to reflux for 3 hours.
wab@s/ost3he reacti on was concentrated i n vacuo, PCBKSI00U39020
in ethyl acetate, and washed with water. After the
organi c |l ayer was isolated, the aqueous |ayer was
extracted with two nore portions of ethyl acetate. The
organi c layers were then conbined, dried over sodium
ssbliciaad useutveiﬂmnmriﬁaaﬁnra HONMR ($0QyIHzMSO-D6) & ppm 1.2

ARIPPLLechrat a6y 49023 Pl A Bl firire 2

fqa&gmomﬂ)vgegqscpmu@eﬂg quygoncentrat ed in vacuo to
yiel d the ‘pure product ((d )

3- 2-fl uor o- 4- met hox nitro-

S VATHESIS|OF (2B1A8) S IET vk -5-BYRROLIIBOL HYDROCHLORIDE
Synt hesis of (e):

7-am no- 3-[ 2- (2-fl uor oz 4- net hoxy- pkenyl ) -

et hyl ] - 3H qui nazol i n- £26he I\/EHN164 To a sol ution of

(d), prepared as described in Step 27 in MeOH (0.25 M
in (d)) was added 10% Pd/ C (O. val ent). The

m xture was sealed with as te mana gassed with
nitrogen for 10 mi nutes. %gen hen bubbl ed

t hrough the solution for 20 m nutes. Once reaction

degaégte on. %‘%tﬁs&iébﬁ L(PA- b%éﬁgném 3@@9& 1928!85)-3-
filtered th h geo'%f{b (ﬂgh coﬁ%gn rated in vacuo

to yield the product ((e):
7-am no- 3-[ 2-(2-fl uoro-4-
et hyl ] - 3H qui nazol i n- 4- oney.
t he next reaction w thout

4. Synthesis of (f): O

3-[2-(2-fluoro-4-net hox%henyl - et hY?-

i sot hi ocyanat o- 3H qui naz n- 4-@ne I\/EO\ICS [0165] To a
m xture of (e), prepar described in Step 3, (1
equi val ent) and NaHCO (3 equivalents) in acetone (0.1
Min (e)) was added thi ophosgene (3 equival ents)
dropwi se. The resulting slurry was stirred at room

PRI S B ) o
{Brsucie g sesyatent gak s lmtotangs o

wd2 B stB)vi-etidt be- pymldmedr@m@éﬁiec HAYMR (400 MHz, DMSO-
| )% Sfm £ BQrRBIAPYS (RYEH) BB (m, 1 H) 1.9 (m, 1 H) 3.3 (m, 2 H) 4.1

(m,4H)5.5 (s, 1H).

X1@pnyl ) -

The product was used in
er 6ur|f|cat|on Step
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extracted wth two nore portions of ethyl acetate. The

organic |l ayers were then conbined, dried over sodi um
waodosass9t filtered through a cotton plug, and PCT/US2004/039020

concentrated in vacuo to yield the product ((f):

3-[2-(2-fl uoro-4-nmet hoxyphenyl) -

et hyl]-7-i sot hi ocyanat o- 3H qui nazol i n-4-one). The

crude product was used in the next reaction wthout

f uBtepeR. puri Synthesis oftie(, b-Difathylethgl) Qe thy) (2S,3S)-3-{[(1,1-

1- {3- [ 2- ( 2- f Himethylethyl)igimicthyBeity)oxyld-

4- oxo- 3, 4-di p %ﬁdﬂ#ﬁﬂééﬂ&éﬂ(l tey! }-3-(2,6,6-trinethylb
icyclo[ 3.1. 1¥hept 3-yl)-thi'ourea MO [0166] To a

solution of (f), prepared as described in Step 4 , (1
equivalent) in THF (0.5 Min (1) s added

(1S, 2S, 3S,5R) - (+) - isopi nocanph fine ( .5
equi val ents). The reaction was st|$red at room
tenperature for hours. The ¢ Fyoduct m xture was
t hen concentrated in vacuo,\ di ssol'ved in nethyl ene
chloride, and purified via h chyomat ography using

hexanes/ et hyl acet ate. @hﬂg {Lons were
g\

conbi ned and concentrate oto yield the pure

product ((g): 1-{3-[2-(2-
fl uoro- 4- net hoxy- phenyf)\-él‘hyl ] - 4- oxo- 3, 4-di hydro-qui n
azolin-7-yl}-3-(2,6,6- trinmethyl-bicyclo[3. .

] hept-3-yl)-thiourea). Step 6. Synthesis of (h):

(3R, 55)-N-(3-{2-[2-fl uoro-4-

( iSRZ] oxy) phéhwalmel’ﬂwl?ml )Beetty) RIUBBY-drmgirorpd @-i n- 7

CAPbTSIBEYe B RS 0rpf T8O BRI, 6524 7 roma

( Wimedh@ami Rlire@or ingeeat equi val ent)
in Igqry ﬁHF Iﬂg)y? II\/I |€5€)r ? ?r?wgg agdr%ghcﬁé“bgijt om f | ask

den'@@lawgthy )dlmethylsnane ( 96 g, 32.9 mmol) were stirred at room

SR SR by W AN e s it o
 Wirbke tie® nietose acidied 'fhmtrﬁadut@w&@ e(itr%@fecﬂthl’@lﬁmeEhﬁth

resulting solutlon was allowed to cool to ro
t éﬁﬁﬁwéﬁr!ﬁ ghlpde2dhgiqigaris. 'ay@réfb%wa@heqbﬂvlth TM'HCI, dried over

I‘?gédi tgﬁéﬁé ﬁg (?Oﬁ)rﬁ%ﬂ?d 62 2BILLMRYRR i (f0.88 Y ?Q 1Smol).

e reaction, and I'ng
mi %t NIVR (460 MHiz, r[MSéI—Dﬁb)érppmm(mt 61+ 0.8 (myiondy ¢2. (m, 3 H)

e 3 TP 1 P BT 18 i £ Y A e ) s B A ) 2.1 (m, 2 1)

4.4 (m, 1 H). ES+=374.30.
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and washed with water. After the organic |ayer was
i sol ated, the aqueous | ayer was extracted with two
wOoes/0pset i ons of ethyl acetate. The organi ¢ | BEEUS2004/039020
were then conbi ned and concentrated in vacuo. The
crude m xture was dissolved in DVSO and purified via
preparative HPLC using water (0.1% TFA) /acetonitrile
(0.1% TFA). The pure fractions were conbi ned and
co8tamBr at ledSynthemsumfﬂoL -DimethyleteyN@R38)-3-{pf1,1-
acetoni tril edinveth i I 118&\/}- -
t hen added tF frbﬁmbagﬁggu&gs] sg? gﬁdlhggﬁﬂan)émhyl) 1
slurry was a Yovved to sit at roomtenperature for 1

hour with occasional swirling. The basic aqueous

solution was then extracted wth eparate portions

of ethyl acetate. The organic |la 1/’\t/lt/ere conbi ned,

dried over sodiumsulfate, filteredgjheough a cotton

pl ug, and concentrated in vac to~yi el d product (h)

as a free base. The resulti sorV'd’ was then di ssol ved

i n an aqueous HCl solution ( 15 equivalents) and

concentrated i n vacuo. thﬁresul i @h’h’ Xt ure was

dissolved in a 1:1 water/acetonitrile m xture and

| yophilized to yield the pWe Bis-HCl salt product

((h): (3R 59)-N(3-{2-]2-

f 1 uoro-4- (et hyl oxy) phenyl\] et hyl } - 4- oxo- 3, 4- di hydr oqui

nazolin-7-yl)-3, 5-

di methyl -N -[ (1S, 2S,5R) -2, 6, 6-trinmet hyl bi cycl of 3.

. 1104@8} 3- y| | Theptitlerzompolind vy heparedReirte(1 [10d1ﬁﬂthylethyl) 2-
R3, R4, and/or R5 i uor |

AR 2SS e ﬁgﬁm%éhmﬁhya@wyylml&qué&above
U%Wl%llame@mérrﬁ’&wﬂgﬂs)(n Héo eﬂ?oo%uﬁ?sse% fgﬁaf%gﬁﬁ:l“?%ﬁ fili1s

4-nitroant hrani Il ¢ aci ace o)

acdlmjle(molethml (Sﬁeipsl )- Z@whsxyﬁﬁthmyihh@thl I é/b&p?/?ﬁndm@cﬁtﬂox late.
illed in'the art
- eEEHR LA LR PSP UL et G D H) 0.8 (m, S H) 1°0 (m, 1 1
41n4m09n4116 i1CHRGI |
furttr(1er su’kq)st r({ﬂugnl{lggggm%ogﬁgg@@f?wdﬁ Qﬁggﬁ t% TH)
cénpdnddimhere R3, R4, and/or R5 are any of the
groups herein described such as, but not limted to,

o5tBpa: <" ?ﬂrth@éﬁ%ﬂﬁrﬁ.rﬁ%iﬁ%ﬁé&hyl Bi@'}@;% f1,1-

esi s

7-{[1- ((5S, véea'agg 3@}?'9@] 22 ((2S, 38,
R,{S R) - (2(6 6%%@y|ﬁﬂl %)&I] eihﬂ}qvglpyrrgj|d|necarboxylate
yl) (12) - 2-azavi nyl ] ani no}-3-[ 2- (2, 4-
di chl orophenyl ) et hyl ] -1, 3-di hydr gqui nazol i ne- 2, 4-
di one | /%
f—
SIS
\\\O
N
O O
ﬁ/ O:S=O
O N\
[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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NH Step 1. Synthesis of (c):

2-am no-N-[ 2- (2, 4-di chl or ophenyl ) -ethyl ] - 4-
worasostsenzan de | [0169] 2, 4- Di chl or ophenyl et bgT/a8tm0€039020

((a):1 equivalent), 4- nitroanthranilic acid ((b): 1 ’

equi valent), HBTU (1.5 equivalents), and dry THF (0.5

Min (a)) were added to a dry round bottom fl ask. The

m xture was allowed to stir for hours at room

t edfﬁ@ttlwle:ﬁhal) (dimmethylz;\sutwl]ony}»@-sﬁhymenyme;hyll)eﬁ@eydoﬁdlh@carboxylate

o e e ATnliand GopuAplnedlina e, GrsSinend. The fdacton

e

ni Lmd@ééﬁiléﬁﬁdj@)esagr% Phe erugts nnatertad msmusﬁymm aséthyblcetate

(Ao S A RPN K8 S
scunmlr oed wed( Sress free PRiie Briale Mattal iad APLHIfI%HQﬂ' éhé%gél column
n di oxane was added

pr%%@@ﬁ@%wﬁu z%aw?ﬁh@ e ermpoupd aswe yeligw i, 1(4.69 g, 11.4
t [
| TR ORI 2 00502 o BT, Bl T 4
e G T S S
.@y‘La?m tﬂ")s%& a%m@f]ﬁf afdOr& ary evaporation, an
orange- brown solid ((d):

3-gtep (52, 4- dlswtnéswwmﬁni Jth mk
di hydroqw n%ﬁmétﬁf gl gg

| d. St
)7/I Zm no- gp[iy(@(l EI C %%rc}'p enyl)et hyI] 1, 3-

di hydr oqui nazol i ne-2, 4-dione (d) | NH [0171] To a

sol ution of (d), prepared as descfibped in Step 2 in
MeOH (0.25 Min (d)) was added 6 Pd/C (0.1

equi val ents). The m xture was sealﬁd/\mth a septum and
degassed with nitrogen for 10 m n Hydr ogen

) \\
N
O:( CH,
\é
[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-
d imethylethyl)(dimethyl)siIyl]oxy}-2-{[(methylsquonyI)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

th Iq’ver 90%

quenched with i-propanol until gas evolution ceased. The reaction was
diluted with saturated NaHCO; then extracted with ethyl acetate, dried over
MgSO, 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-D6) 6 ppm 0.0 (s, 6 H) 0.8 (s, 9
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was then bubbl ed through the solution for 20 m nutes.
Once reaction conpletion was verified by LCO M, the
wo e@ss s was degassed with nitrogen for m nutBCT/UI1064/039020
m xture was filtered through Celite(r) and
concentrated in vacuo to yield the product ((e) )
7-am no- 3~[ 2- (2, 4-di chl or ophenyl )ethyl ] -1, 3-
di hydr oqui nazol i ne- 2, 4-di one). The product was used in
t hld) neX{my & &Hta. 49!(5 @ Hhaig (rhut tH)ex.0 g HFHCRBI (@d . 25HEB. 54(m 1 H)

hesi f (f)
%’ ﬁHS gh oTéﬂﬁea?yl )et hyl ] -2, 4-di oxo-
dlhydrqu|nazoI|n 7-isothiocyanate (e) (f) | NCS
[ To a f y_ }
s?%ﬁé"%“ (1 eg‘f*;*;}if's%f”%;@ ﬁ%‘%ﬁ'@%ﬂ @R ISP3 2 methy!
(0.1 Min (e)) was a |op osgene (3 equival ents)
dropwi se. The resulting slurry mas stlrred at room
tenperature for three hours. g} ion conpletion
was verified by LG M5, the réacti n mas concentr at ed
in vacuo to renove solvent a cess thi ophosgene.
The m xture was then ta in t&¥ acetate and
washed with water. After organ 4 ayer was
i sol ated, the aqueous | ayer s extracted with two
nore portions of ethyl acetate. The organic |ayers
wer e then conbi ned, driéH‘U%EF sodi um sul f at e,
filtered through a cotton pNug, and concentrated in
vacuo to yield the product ((f)

%2 4-di chl or ophenyl )yethyl] -
186bxo- 1, Betibiif nrammqmwmﬂiuande.@&%nﬂmﬂé\hmENF 1ha3

?L@ﬁﬁoﬁ%ﬁ% ST ot P A g it
7- du{r{e@lﬁ;ﬂ&@B(cﬁnﬁﬂﬁijﬂﬂ]cﬁcy&Z metr?yl 1- pyrrolldrllnecarboxyrllatle in THF
tr| rgsgtWec? *‘ocr 1% r%urs atr om tem%e¥a?u?em 'rllﬁ!atreécc:)t?(o%nr%tlxtgre}was

3 c[o%c@ﬁttﬂté%l l‘{ﬂé’fﬁ@ﬁ@b%@%ﬂ)’é hnd parfd vy ARy JaZRIRE

I one
chromatography to yield the title compound (1.55g, 7.8 mmol). "H NMR (400

MHz, DMSO-D6) & ppm 1.0 (m, 3 H) 1.4 (s, 9 H) 1.6 (m, 1 H) 1.9 (m, 1 H) 3.3
(m, 2 H) 3.5 (m, 1 H) 3.8 (m, 1 H) 4.9 (s, 1 H). ES+ = 202.15.

Step 7. Synthesis of (2R,38)-2-Methyl-3-pyrrolidinol hydrochloride
\\\OH
CIH
N
H “cH,
[0127] The title compound was prepared from 1,1-dimethylethy!

(2R,3S)-3-hydroxy-2-methyl-1-pyrrolidinecarboxylate using the methods used
for preparation of [(2S,3S)-3-methyl-2-pyrrolidinyljmethanol hydrochloride. 'H
NMR (400 MHz, DMSO-D6) & 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)55(m, 1H)9.0(s, 1H)9.4 (m, 1
H). ES+=101.82.
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| *'*o HH[0173] To a solution of (f), prepared as
described in Step 4, (1 equivalent) in THF (0.5 Min

w@ 2gop/09e391 added (1S, 2S, 3S, 5R) - (+) - | SOpi hocanpPPe/UsIo41e39020
(1.5 equivalents). The reaction was stirred at room
tenperature for hours. The crude product m xture was
then concentrated in vacuo, dissolved in nethyl ene
chloride, and purified via flash chromatography using
hexan8¥NIHES ISaOEt(2R:3 S )FR4HYDROXYME THYE)-3sP¥RROLIDINOL

conmbi ned and concentr at §YDROCGHILORIPDEYi el d the pure
product ((g 7- ({[((2S,3S 1

R, 5R)-2,6,6-trinethyl bicyclo[3.1.1] hept - 3-

yl ') ami no] t hi oxonet hyl } am ng}* 3N 21(¥H4- di chl or ophenyl )
ethyl]-1,3- dihydroqui napql\ ,4-dione). Step 6
Synthesis of (h): N

7-{[1- ((5S, 3R) - 3, 5- di net hyl p| per®e-@H) - 2- ((2S, 3S
1R 5R)-2, 6, 6-trinethyl bi cycl o[ 3. 1. 1] hept - 3- yI)(lZ) 2-

|nI]a 0} .- 2,4-di chl or ophen ethyl]-1, 3-
qui na%ﬂ%tihﬁﬁ[sﬂélj@l -BHuethyjlethyly(R (§2§7) ¥"Y§|'QXY'2'

soI utl on of (byylm)afresﬂné&w@,yra@ idinesas o&ylsteap 5 (1
equivalent) in dry THF (0.1 Min (g)) in a dry round
bottom fl ask was added 1-
[ 3- (di met hyl am no) - propyl ] -3¢eth I‘):QH)odi i mde
hydrochl ori de (2 equival ents The reaction flask was
fitted with a water-cool<ed d heated to 80
C for 1 hour under a nit n at nosphere. The
resulting solution was cool to 0 Cfor 20 mnutes. A
solution of c/s-2,6-dineth i perazi ne (2 equival ents;
0.5 Min CHC ) was the?édﬁed to the reaction, and
the resulting mxture was stirred at 0 C for 10
m nutes. The m xture was then diluted with ethyl
acetate and washed with water. After the organic |ayer

wge128p! at edind fite eém 8usd km%)éqsre Feda%r‘h gf:q' dMTHfh)}Ié‘éHyl) 2-

nore portions of eth acet at e. e or gani | ayer

\/\/@’d@Y't(BSﬁ%cﬁrbVﬁ@éKYa 2 nyﬁr@djdmedmaébbxmtem thEhmethods used
Q |
i et L BT O S R RE R ey
| ay@iolitinecatboxyRitd.%0 ATNIR (B00 MHEEDMSO-D6) 5 ppm 1.4 (s, 9 H) 1.6
(m, 1 H) 1.9 (m, 1 H) 3.1 (m, 1 H) 3.2 (m, 2 H) 3.4 (m, 2 H) 4.1 (m, 1 H). ES+
= 218.24, 117.97 (-Bog).

Step 2. Synthesis of (2R,3S)-2-(Hydroxymethyl)-3-pyrrolidinol
hydrochloride
WOH
CIH ‘
H OH
[0129] The title compound was prepared from 1,1-dimethylethyl

(2R,38)-3-hydroxy-2-thydroxymethyl)-1-pyrrolidinecarboxylate using the
methods used to prepare [(2S,3S)-3-methyl-2-pyrrolidinylJmethanol
hydrochloride. "H NMR (400 MHz, DMSO-D6) & ppm 1.8 (m, 1 H) 2.0 (m, 1
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fractions were conbined and concentrated in vacuo to
renove the majority of acetonitrile. Sodi um hydroxide

W@ 1@s5espval ents) was then added to theresultiPgr/uS2004/039020
aqueous solution and the slurry was allowed to sit at
roomtenperature for 1 hour with occasional swrling.
The basi c aqueous sol ution was then extracted with 3
separate portions of ethyl acetate. The organic |ayers

\AeH¢2<fﬁ(rm 2¢Y,3. ﬂr(med ld)/%d(sndn KB, agel) 3.6l(erad) 4.1 (m, 1 H)
ton pJ.ug,.._an entrated in vacuo to

éguo@ f]g_@uig( 1%& gsf"reé?gg . The resulting solid

vvas then di ssol ved in an aqueous HCl solution (1 M 15

equi val Gswﬁ)n-m@lsceF%MZE?HJINYL\MEWHA»T@S Lﬁ?NAM?QE

m xture was dissolved in a 1:1 water/ acetoni

m xture and | yophilized to |eId thedJure Bi s-HCl salt
product ((h): N
7-{[1- ((5S, 3R) - 3, 5-di nmet\hyl |pera2\sf(yl) 2-((2S, 3S,

1R 5R)- 2, 6, 6-

trimethyl bi cycl o[ 3. 1. 1] hept - 3-le) ( 1Z) 2-azavi nyl ] am no

}-3-[2-(2, 4-

di 8tdpot ophenSyntiesis of N-Pt-(diphengimetiaapBi ne- 2, 4- di one
. EXAVPLE 3azéiiﬂih9ﬂﬁi§thﬁf1esulfonamlde

7-{[1- ((3S)-3-nethyl pi perazinyl) (12) - 2-

aza- 2- (4, 4- d | uorocycl ohexyl) vinyl ] am no} - 3-[ 2- ( 2-

fl uoro-4- oX)yphenyl ) et hyl ] - 3- hydr oqui ng n-4- one
MeQO. Step 1 t hesi s of

7-({[ (4, 4-di fff"uor ocycl ohé&@ﬁl) gﬁf‘no]

t hi oxonet hyl Jam no) - 3- [2-( 2-f T uor 6- 4- net hoxyphenyl ) et h
yl]- 3 6qui ol i n-4- 0&HE,Ch) MO

VB M5T\ To a0
(a)) epared as (f) desq 0 in\&p //
of Exanpk€ 1, (1 equivalent) in THF ( Mln(a))N

added 4, 4- difluorocycl ohexyl am ne pr eioar ed as
descri bed above (tl 5 equival ents The reacti on was
u

stl04B8H at rdsA '@ﬁ}ﬁﬂafdﬁf&effym’le v))baretidimaming (syathesized

G 8ing o e Malfios GPRAFERTEE o Sucb ARG a9 ). 1243-56,
f | £086)c1o7ang} O@Sapmolpmu dichlbxasthahet(hy Im@&ﬁé@h@atemwh
pure fr ct ons gpo(gnbl ned and concentrated in vacu

t FXPEST Yigt )élaa’up%a dltowedyy methanesulfonyl chloride (71 pL 0.91
7- rﬁﬁ{oqz)df 'ﬂiéj"édcﬁeﬁ‘?ﬁé/scélﬂ@d(ﬁdrh@%meé Bh@XRIPEON L RES and

or o- 4-

nmuﬂﬁmylmemme) gehif + 18%hyetiemdlidichidromethams)toBrevida 185 mg

A ReSiesd nhdthich o6 2 white P LEIMS: M5HA17.19 at 0.31 minutes,
Method D.

Step 2. Synthesis of N-3-azetidinylmethanesulfonamide
AN
I =
H,, Pd(OH),
N N o, = N O P
| P N MeOH NN
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2- (4, 4-difluorocycl ohexyl)vinyl]am no}-3-[2-(2-fl uoro-

4- et hoxyphenyl) - et hyl ] - 3- hydr oqui nazol i n-4-one (b)
woR@s/08Q [0176] To a solution of (b), preparkdI/as2004/039020

described in Step , (1 equivalent) in dry THF (0.1 M

in (b)) in adry round bottomflask was added 1-

[ 3- (di met hyl ami no) - propyl ] - 3- et hyl car bodi i m de

hydrochl ori de (2 equivalents). The reaction was fitted

wi [0h34] condeAmiutwnobe’[-(adiphenﬁme@nyl);B a]zehdmyl] The

! SRRl B pashi B 1B 06 0 38R ramohin dpef (135TL) was treated
( $)ntﬁ3‘l TR by o Nleltléﬂdlﬂﬁaﬁ@ aRfth¥Rk&Rtsd oderi %ﬂﬂ lttl'?ﬁzcgogen gas

) was then added to the reaction, and the r
m 3tta% esinadesteiactien mixture wimsttbep élﬁatemktdarcbugh aipadtafCelite and

{ dil uted with ethyl acetate and
vva e?d\ﬁﬁ\ﬁtﬁf%ﬁ%x}pu 'fC?E’P the organic |ayer was
i sol ated, the aqueous |ayer was extracted with two
nmor eSVNmHESIS OF (4ENBLMETS ¥iLl-4-PIPERIDINONE-O MEET HYLOXIME
were then conbi ned and concentrated i n vacuo.
crude m xture was di ssolved np DVSO and puri fi ed Vi a
preparative HPLC usi ng wat N‘ 1% TFA) / acetonitrile
(0.1% TFA). The pure fractfi ons re conbi ned and
concentrated in vacuo to rlenove Jthe majority of
acetonitrile. Sodium carbon ( I5<equi val ents) was
then added to the resulting gqueous sol ution and the
slurry was allowed to sit atpjoomtenperature for 1
hour with occasi onal sw r?ﬁ . The basi ¢ aqueous

d

sol ution was then extract with 3separate portions of
ethyl acetate. The organid | ayers were conbined, dried
over sodi um sul fate fi I ter ed t hrough a cotton plug,

cgnecentr roduct (¢) as. a
f:ggg Pplase. W%Qﬁﬁj' ﬁé ﬁ‘ﬁ%&ﬁﬁe’ﬁey‘ﬂé‘b‘%’ﬁeoﬂ 9n
an aqueous H‘It'PeE F'lﬁ‘-’laé xylat® 15 equival ents) and

concentrated in vacuo. The resulting m xture was
di ssolved in g wat er/acetonitrile m xture and

| yophilized tp el d t he pure Bi s-HCl salt 8rodu t
((c): 7-{[ 1A~ 3- )
met hyl pi per@azinyl) (12) - 2 a fg& difl uoro cl ohexyl

-3-[2-(2-
-thoxyphenyl) ethgl] 3- hEdrqu|na ol i -4 one

). Met hod “%Synt hesi s of 2 (Boc),0,
3-[2- (4-f1 ydrophenyl) et hyl [IlHF ni t ro- 2- (4- pyr| yl) -
3- hydroquin - 4-one
[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
aqueous ammonium hydroxide, followed by brine. The organic layer was
dried over magnesium sulfate and purified by column chromatography to
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N [0177] Pyridine 4-carboxylic acid was stirred in

POCI at roomtenperature for about 5 mnutes. To the
wa@eiosoedosol uti on was then added 0.9 equi val enP&T/082004/039020

(2-am no-4-ni trophenyl)-N-[2-(4-

fl uor ophenyl ) et hyl ] carboxam de. The resulting m xture

was then stirred for about 15 m nutes at room

tenperature in a mcrowave tube, which was then heated

t oplm&te 734 mgott dvﬁmeth)dethy%nh@mylss -oxod]- Wsrﬁméb@rlﬁ’&(ylate

B0 e s HAVRETAAER A CRCEIOEPTRAD Wakebhia h) 1.5 (5
2?%&2%@?258?2’%32? r ?238‘%@2?"03?09 A2 2

i n_vacuo and_chromat ogr aphed on silica gel, eluting
wi $FeR2gr adi SHathesisobAc]-Dimashyletsyl @E)>-3-emeihyi-g
product, 3-][ ﬂ“(eithYIQXM)mmh@r]jﬂl-pmdt;dlhed’awbdxywaté- (4-

pyridyl) 3- hydrqu|nazoI|n 4-one, was then converted

to Exanpl e 7 t he procedures descrlged i R Schene
la. Met hod 2 %ﬁs of \\I/O
2-[2-(2-fluorogy t hoxyphebyN®ethyl ] - 3-

met hyl - 7-ni t o- hydr oqui namgl—lcu}4 one Ph orous
Oxychl ori de 0] crowave_(_Neal_,_lﬁ.i C, 6p0s)
[0178] THE

3- (2- Fl uor o- 4-gyet hoxy- phenyl ) |_Ikl- net hyl - pr o;ﬂ onam de
was synt hesi zed using an EDCl nedi ated c&ipling of

3- (2-f1 uor o- 4- net hoxyphenyl ) - N net hyl - prlopi oni ¢ aci d
and nethylam ne (2M solution in THF). The am de was

k i | and th
mB83sL Vs K epliieh o5ielemaSim et mpenHeokadtr  ad

AT odmBoRRS BT, 172l kOl 19 midavas repeg with
f anethythydesxylamine hydeoehlodde 50Dy, 600mNgeolf foloweathy 8

¥ ol tin, & iy itosts e orene (6o Biiu s Oeined Grwater (3 mL).
COITIT@ ﬁalcﬂﬁn\o'@% SRk AE oan% n&% N@Ptl T g_rea?tho nwas then filtered,

c{i - Fl uor o- 4- net hox phe
IHE?dSWI’G'M\faé@(u |aﬁdzemtraﬁ edwrt dmkttomhm’thamm i hed:rbde material

2 WW&W E&ghﬁ&m‘ 8 ﬂy 2@ hyT (jf%s%otﬁyl acetate%exanes) to

rrwrtheﬂemmg@faadwaslmw mmt b8 adveiRe t
&%@“gd to Exanple 90 Bsn ng thgl rocgﬁesmggg%rﬁ%ogmz
a 3

Pemy - %%Jcér&léép%haﬂn@ (2.9 Bu2ea(m, 1 H) 2.6 (m, 2 H) 3.5
(m, 4 H) 3.8 (s, 3 H).

Step 3. Syhthesis of (4E)-3-methyl-4-piperidinone O-methyloxime
O O
N
(g\ MeOH
N N
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(Schenme 1a). Method 3 Synthesis of
3-[2-(2-fluoro-4-net hoxyphenyl)ethyl]-2-(4-

woreaospbpdper azi nyl ) - 7- ni t r o- 3- hydr oqui nazol i n- BeDn82008)39020
and 3-[2-(2-fluoro-4-nmet hoxyphenyl)ethyl]-2-[im no(4-
met hyl pi perazi nyl ) -nmet hyl ] -7-nitro-3-hydroqui nazolin-4
-one (C) MeO MO B MeO. [0179] The synthesis of
nitrile A was first conducted as described in J.

I:Ieﬁoéﬁﬂr]:ycl i c1 ,G:Ieléilmethsmhl\)l&%X-a@@ﬁh)/l-4-!ﬂmeﬂhb/bg:9\)ém]-1-

i S t .pl perazine to In a
Sl edBeSiBE Dl mel et S ey anclepatsa with 4.0 N
prie@l/diexane 4 niL.) é?fcpgﬁifécﬁoﬁerﬂ%t.cmﬁrr@aéﬁ&?%tﬁﬂeq%w

col um chromat ography on silica gel eluting wt
MR CeRtratasidoero ardodictes a whiteisotid (100 owale THd crude

t f : d C.were then respectively
cgﬁ?/f(;e(rﬁtlagggtso Hﬁ@pﬂf@f@%ﬁ% r'f'faﬁ%ri"ng t he procedures
descri bed herein. Method 4 Synthesis of

3-[2- (2-f | UBYNTHESIShOFyQ&-DINMBEHYNCY CL-OHEXANONE
(1, 2,3,4-tetraazol -5-yl)-3- hydroqui nazol i n- 4-one OCH
NaN, OCH DMF CoN 0180] Nitril .' shown above (0.9 g,
2.4 mol es) was dissolved in &y DMF (5 ml ). Sodi um
azide (0.8 g, 12.2 mmol es) wag|added and the m xture
was heated at 125C for 1 ho e reaction was
cooled, diluted with water , and filtered. The
coll ected solid was redisso THF/ Et OAc 1:1 (25
m.), washed with water (25 and dried over MgSO .
Filtration and sol vent renovgh\afforded 650 g of a
brown solid. The H NVR (DVB@ D6,\300 MHz) was
consistent wth desired product formation. The product

Wt gBgnver t t i.hg the procedur )
descsﬁ?bed hgﬁgitﬁ'?%ﬁ"ﬁ%@“%‘%%&ﬂ@?ﬁge&usmg ¢ following
3liferatyre pracedaphemydh isthereby Arobtrorated by reference ar?d for all

met hyl %I per.{a?l nyI&- nr%t hylj-7-nitro-3-hydroqui nazoli n- 2

i BHIZé%)S s'as it 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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(3) Step 1 Synthesis of

2-chl oro-N-[2-(4-fl uoro-phenyl)-ethyl]- acetam de (1)
WX20051051391.81] To a sol ution of 4-fl uorophenyl ePtyUs20041839020

( .0 equivalent) in dried THF was added Huni g's base

(DIEA) (I equivalent). The m xture was then stirred for

3 mnutes at 0 C. Thereafter, a solution of

chl oroacetyl chloride (1.0 equivalent) in THF was added

Vi SYNTFHESIS ORKEB-2-PRFLUORO-4- ME“I*I‘-M_SOX ERAAETHYL)-4-
m Xt ur Xes3 s Y%ROF‘QMNAZ@EN g%’s )]266 :

nour Y i Vo A TR T BB et
wih ethyl acetate (3X) (@8%&%?@“&5%m“aa§?ve AN

obt ai ned, which was carried on further w thout further
purifi cati|on. LC/ MS= MFH 216.1 at 2.18 minutes. Step 2
Synt hesi s (@f
2- chl or onet hy
nitro-3H qui
. 2 equi val ent :
to stir under Nfor 5 m nutes, d
4-nitroanthranilic acid (\ 0.equivs enj'/f'bbas t hen
added, and the nmixture wasMllowed t® stir at room
tenperature for mnutes until the col or changed to

yeohow f rom NE(G {ZTBETLQ%-Me(fmeth?l@x?ﬁﬁn@hyqé‘thm})@-ék@ema|hyd ro-

refl uxed at by renova

cicﬂumzohmde( Hd§i35.88. 27 2»6|,%{mveﬂnyim@/ajca{3t1hé]hept-3-

TP EREC AR, suod v ol P B RS 776 for 15

extauas ireTHA. t Theetdyin wasdlitetred 61 dnidrthe )soludionest dé\r‘ﬁédlhﬁde A
vacuo. Purification of the crude

SO, d d
pr"iﬁ%%a{lmﬁégg@g%sq(‘e’@ﬂ‘l’ Hmeaiorgive 8| SihedRavy matatyi n

several batches using a gradient of EtQAc in hexanes.

LC/ NYRTMESIE 6 N{3-J272) m-méﬁ$ R‘élﬁnEﬁﬁ»E‘ﬁlﬂﬁ_ﬂ ¥x0-3,4-
3-[2- (4-f I pygy ] E (18,28,3S,5R
et hy| pi PRRIMETHYLEIE [3 1. fij 7239 i‘?:ﬁ%aéﬁkﬁ B 4

e (3)
(CARBODIIMIDE B)

Cl

N
k\N

[0138] N-{3-[2-(2,4-dichlorophenyl)ethyl]-4-ox0-3,4-dihydro-7-
quinazolinyl}-N'-[(1S,28,3S,5R)-2,6,6-trimethylbicyclo[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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0 [0183] A solution of 2 (1 equivalent) and

4- met hyl pi perazine (3 equivalents) in 2 ml _ NVP were
wheasesizat 80 C. After stirring for hours, thePdBUK2004/039020

brown solution was diluted with ethyl acetate and

washed twice with water. The organi c phase was then

dried with sodiumsulfate, filtered and concentrated

in vacuo, and taken on to the next step w thout

f ur S¥NTHESIS iIORR-OHLORO{30[2:(2,4-DIEH LIORO RHEN¥L)ETHY L]-7-

Exanpl e 69 using tNﬁRO%{QH?-@JIWLMMBEr ein. This

procedure yielded a dark oi and smal | anounts of NW

may remain incjhe pr ductCl Formation of sone anal ogous

conpounds require [

of diisopropyl et

[0184] 2, 4-Di fl uor ophenol (
to 2-

( sheprionet hByntResit dfy2-Amino-N232M-dichjorophenyljethytid-
e (2a) in agffrobenzasidef | uxed for 8 hours. The
solution was then cooled to roomtenperature, washed

wi th satur atépl sodium bi ggrbonate, dried and filtered
over sodi um Sulfs s concentrapgd in vacuo to

nmet hyl -7-nitro-3 hx\ guantitative

yi el ds. Conpound anpl e 88

usi ng the procedures descrlbed}herel Si mjl ar

chem stry was used to prepare Exanple

94, 95, 96, 97, 98, and 100 as At fived

followi ng tables. METHOD 6 Synthésis of
2-fl uoro-4-nmet hoxyphenyl ) et hyl |

ﬁ[[&frz ; enzo[ djo1a stiged sphiion-of 4optronsaio i MWW&%? 048
PG BRER 070 95 b0 2 LB cRTRbUeHEh frlg o0,

batds3 mandolowed tblyi MFO(ﬂOI‘rhIL\)O TRe feavtioh)mixtureayas sﬂirﬁed at
m.) was added drop w se._The m xture was St'ﬁfe%
room temperature for 30 min.” The resulting mixture was then disso ved 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
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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1 hour, and 20 nL 10 N NaOH was added. The stirring

was continued for another hour, and the reaction was
woewsnsispred with AcOH, extracted with met hyl eP€r/US2004/039020

chl oride, and dried over MgSO4. The crude product was

chr omat ogr aphed on silica (30% Et OAc/ hexanes)

yi el ding the desired product as a yellow solid. The

purified conpound was then converted to Exanple 102

usStep Rhe pr 8yAthusis ofSs[2-(Radishlcrophelyt)edsyl]-7-nitro-

Synt hesi s of 2.4 é1 3H)-quinazolinedione

6- am no- 2-[ 2- ( ["uor 0- 4- net hoxyphenyl ) et hyl ] -

2- hydr oi soqui ggl i n-1-0ne O Ove Toluene H N Reflux B

[0186] The di aci tN£ equi val ent )owas added to a

flask equi pped wit ef | ux conde ser and dean stark

trap and charged W JThe M xture was

heated to refl ux and

2- (2-fl uoro-4-net hoxy- phenyl) ~ B (1

equi val ent) was added. The re n_was_kept_at_refl ux

overnight, and then the tol ubhe \A% r endved bMGQ ot ary

evaporation. Purification by flashlchromatography

usi ng et hyl acetate/ hexanes provided the product in

30[E;MO¢I d. St Ep a2stiokddiéolutiéiloR -antide-MNG[ 21 (2 Q%Ehloﬂrﬂ]enyl)ethyl]

B 98T BIGALE2 e ittsleng (i) aapearidesha 1.9 M
t h%l&ﬁ&%f BRoYfheSihitbh g%ﬂ ah.5 ﬁﬁCSf@an;lqlzo‘Fﬁe‘f‘@ |oln%‘\@.|re was

i ndi cated conpletion the reattion e solu I on
t hleeratedItqﬁ@deartdwstaft&tbiorddmbwquMI saivent ofas\amaved l4nder

criil et RuPost Hog AR Webtand i B8 Tehiher  nechiagipitate was
t hesllegbedSahiviaRlUm filfradid® bfd WiisHedudien B C‘Iizol‘&eglé‘értﬁheproduct

( 2 Corrgound D was then converted to Exa

us

0?2 gh86% yield) as a white solid. HPLC retention tlme 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
O
N
/k\
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 POCI; (20 mL) and fhe 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
CHCI; 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% CH,Cl; eluent) to give the product (0.96 g, 46% yield)
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procedures described herein. Simlar chem stry was
used to prepare Exanple 4 as identified in the final
w0 200505 BXAVPLE COUPLI NG OF Pl PERAZI NONE W TH TePETOUREA4/039020
Synt hesi s of
(3S)-N-{3-[2-(2-fl uoro-4-net hoxyphenyl)ethyl]-4-oxo-
2°yridi n-3-yl -3, 4<l i hydr oqui nazol i n-7-yl } - 3Hret hyl -
xo-N - [(IS"S.SS. R
- 23 Arvhiteysaliccy tH SIMR (DMB@pD65490 IMiHp &r pprn r8:35-6c2 5 mi i),

eaie PRV o 1 g RN A 30 T o

mmglmw%,ﬁ 2-one (0.525 g, 4.60 mmol) in THF (50

m) was treated with PS-CDI (6.5 nmol, 5.0 g of 1.3

nmo| /"?UﬂeSI n) and heated at O C for 13 hours. The

r e 20N DAERS QR BrAMINO-N-{3-[2+{4-FLdORQREENLET HM Lt]-OXO-
THF. The,40IHY QRQ%QUIWQIIQM IJeNCH15,28,88,5R)-26:6+0

and purified ARIMETHYLBICYORO§F 12 HERD-3-YE]-% 2.0 N

NH in MeOH CH Cl )AZBETIDINECKRBOXIMIDAMIDE: title
-conpound (Exanple 216) as a tan solid. [0189] As noted

bel ow, the corrpounds in the follow ng tabl es were

prepared usinf olgy descriked ein from
conmercial ly av bl e star |ng rraterla rch are
readily recogni Zare~by s R r‘ e art or by
usi ng known synthetic net E\ggs g&rrrpl e, Exanple
waspr epared using the net gy Xl d in Schene.
la and the appropriate am no indanol. | es 14 and
whi ch include hydroxynet hyl -substituted ar yINalﬂgyI

groups were al so prepared using the general

T sghule st g A i

Exarrpl e 36 was pr rst, nono-Boc protecting
2,6-trans di get hyl pi perazi ne; second, treating the

nono- Boc p dct ed conmpound with cyanpgeq brom de (2.5
equi val ent and Hunlgo (1.1 qu ent); third,
purifying th resultl n éﬁ%)lb?%gl pi pera e conpound on
silica g t h, deprﬁltFectlngth puri fied

conpou nd it h, reactlngtheltl“g@\g; fi
nitrile~xfans di neNhyl piperazine ‘cggpoun 14%
nmet hods descri bed hereln to produce Exanple 36.

nds ch as are
TR e HS BediBr e EimdnamGe-Hztufia Zz%mg,
Q1D ¥ sme) |ﬁEI1I—TFa(H ML) @t BCC aRNsHREES 's@lu%%h%-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 slurry
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
minutes, Method D.
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[0190] The conpounds in the follow ng tables were
prepared using the nethodol ogy described in the above
wee@sosispes, net hods, and exanpl es. The st art i PQI/US2004/039020
materials used in the syntheses are recogni zable to
one of skill in the art and are commercially avail abl e
or may be prepared using known nethods. The synthesis
of various guani di ne conpounds is known in the art.
Sugtes 2nt hes gynitsis ¥t 13JD|ﬁﬁth9%tﬁ9P3‘-‘ézéfldHWcarbamate
foll owi ng references each of which is hereby
i ncorporated by reference inits entirety as if fully
set forth ei n: PCT publication WO02/18327; PCT
publi cati A/ 03/ 099818; United States Patent
Application| Serial No. 09/94 3 ted States
at{ on Qeri EH?%?M 95; U| d O
States| Prpvisional fbat Apprrcarron‘SErlal L /R\
60/ 2307565; Unitel St@t &S Provilde@tl Patent SN0
Appllcation Serial No. 60/245,579; United States

S YR re, AR o0 1 e vy dptefglendifendiks!

Unaxe&nﬂnﬁtl]ataebarﬁ’atwns’.\nemhll (180nL) wabkiteatés withl of MO0 N HCI/dloxane
60¢35 18§ Unlte ch at es Prow sggnal Application

sevli BE) RBd tlep svenyghteythsh @geprgw@mqml The reaction
SR T ok st A
Str@lSﬁtueras|usedmaﬂhoapmrtlmmuuﬁcamn al No. 60/523, 336

and United States Pr ovi si onal Application Seri al

%é@g9h ( ?f%@ Ial?gp? I'ecs)_ y% 2- -flusotr%% te%&?)e”?yﬁfmoxo-

(et hyl oxy) p uin azolm N'-[(1S,2S,3S,5R)-2,6,6-
0x0- 3, 4-di hy q{3/1.1]hept-3-yli]-1-

yl)-3-net hy|amthlo§@|m)@wdam-®e 6-
trlnethylblcyclo[B : ]hept 3- yl]plperazine 1-

caryg mda de Ch SSS) N-(3{ -fluoro 4-
589.18 { et hyil ox ) ph et hyl } - 4
0XO0- d|H OUI azo |n 7- vyl

N N \l /k\ Dioxane \3\

NH,

[0144] 1,1-d imethylethyl [1-((Z)-({3-[2-(4-fluorophenyl)ethyl]-4-0x0-3,4-
dihydro-7-quinazolinyl}amino){[(1S,2S,3S,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-oxo-3,4-dihydro-7-quinazolinyl}-N'-
[(15,28,3S,5R)-2,6,6-trimethylbicyclo[3.1.1]hept-3-yI]-1-
azetidinecarboximidamide as a white solid. LC/MS: M+H 517.20 at 2.19
minutes, Method D.
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[(1S, 2S,3S,5R)-2,6,6- trinethylbicyclo[3. . ]hept-3-
yl ] pi perazi ne-1- carboxi m dam de
WO 3R3B[BIN- (3-{2-[ 2-fl uoro-4- 589.8 PCT/US2004/039020
(et hyl oxy) phenyl ] et hyl } - 4-
0Xx0- 3, 4-di hydr oqui nazol i n-7- yl)-3,5-di net hyl -
[(1S, 25,5R)-2,6,6- trinethylbicyclo[3. . ]hept-3-
yl ] pi perazi ne-1- CH, carboxi m dam de Chiral F
( SSGENERALMETHODFORATHEFREPARATION OF NITROGEN-BOUND
(et hyl oxy) phenyl ] et hyl } - ¢=2 ANALOGS
0X0- 3, 4-di hydr oqui nazolin-7- yl)-3-nmethyl-N -[ 4-
(tsidh yor orresgum@%wzemfiuﬂnelm‘alogs
er azi ne- 1- carboxi m dam de Chiral
N-[ 2- (di met hyl@pui no) |
(3-{2-[2-fl uoro-4 7 ony)phe@l]ethyl} 4-
0xo0- 3, 4- di hydr oqui I i (phenyl net hyl ) - N'-
[(1S, 2S,5R) -2, 6, 6- et _hy Lbicy 3. hept 3-
yl ] guani di neCH, Chiral (35)-N{N-[2- :
“fl uorophenyl ) ethyl]-4-oxo-3, 4-

dlhydrqu|nazoI|n 7- yI} 3=
met hyl - N - [ (1S, 2S. 5R) - 2, 676~ N° N NO,
R!
[0145] To a stirred solution 2-chloro—3-[2-(2,4—dichlorophenyl)ethyl]—?-

nitro-4(3H)-quinazolinone (1 equivalents) in acetonitrile (1.0 M) was added the
corresponding amine (2 equivalents) and the reaction mixture was heated to
reflux until the reaction was completed as monitored by HPLC (ca. 30 min).
The reaction mixture was then 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—N" "N NH,

[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. NaHCOj3. The aqueous layer
was re-extracted with EtOAc (x2) and the combined organic layers were dried
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trimethy!bicyclo[3,1.1] hept-3- yl]piperazine-1-

carboximdamde 10 CH, Chiral (3S)-N{3-[2-(2,4- 563.7
waledososmsophenyl ) et hyl ] - 4- oxq- PCT/US2004/039020

3, 4-di hydroqui nazolin-7-yl}-3- nmethyl-N -[(1

S, 2S5,5R)-2,6,6- CH trimethyl bicyclo[3. .]hept-3-

yl ] pi perazi ne-1- carboxi m dam de 11 Chiral

(3S)-N-{3-[(1 R 2S)-2-hydroxy- 555.7

2, gvéhi NusB O, Fittekreilemdlcordenfrated in vacuo. The crude solid was used

0X0- 3, 4-di hydr ogui nazol jn-7- yl}-3-nmethyl-N -

[(t[@,hzsl%@:?éka Wah@waour!ftcat'(?n- i met hyl bi cycl of 3.

1] . hept-3- yl ] pi perazi ne-1- carboxi m dam de 12 Chiral

]S|3§ié|$\’3: (4, 4cotrerSiod {%# Aﬁpﬁgﬁdﬁ?%&- N-(3-{2-[2-

uoro-4- (nmethyloxy)pheny

0X0- 3, i hydr oqui olin-7- yl)-3-nethyl pi perazi ne-1
- carbf&r| W oe r@ZC_:hiraI ‘
(3S)-N -(4- ocycl ohexyljj- 539.6

N-(3-{2-] 2-! ot hyllox
0Xx0- 3, 4- di hydroqui mazol iN-7-

- car boxi m dami de )\
N

R—ITI N
Rl
[0147] To a stirred solution of crude aniline (1 equiv) in acetone (1.0 M)

at 0° C was added Na,CO3; (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,SOy, filtered, and concentrated in vacuo. The crude material was then
dissolved in THF (1.0 M) and (1S8,2S,3S,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 (0-56% MeOH/CH,CI; eluent).
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14 CH Chiral (3S)-N-{3-[(1S)-1- 523.7
(hydr oxynet hyl ) - 3- net hyl butyl ] -4-oxo- 3, 4-

wal2dvgasogui nazol i n-7-yl } - 3- PCT/US2004/039020
methyl -N -[ (1S, 2S,5R)-2, 6, 6- trinmethyl bicyclof 3.
] hept - 3- vyl ] pi perazi ne-1- carboxi m dam del5 H
(3R, 5S)-N-(3-{2-[2-fluoro-4- 549.7
(met hyl oxy) phenyl ] et hyl } - 4- _
0)XStep 4.- di hyQoauersion dfi Thidured 1o Suamidimet hy! - N - (2-
met hyl cycl ohe cy|) pi perazi ne- 1-carboxi m dam de CH, 16
(3R, 5S) -M(3-{ 2<[ 2-fhjuoro- 4- 549.7
(et hyl oxy) pie
0Xx0- 3, 4- di hyg nazol i n-7-||A yl)-3, 5-di net
met hyl cycl oh® pihpeLrazj ne im '
CH, Chiral (3S;/5S)-N{3-[l&-(2, .
di fl uorophenyl ) et hyl] - 4- oxo- «‘/UN
3, 4-di hydr oqui nazol ELN Ny, 3 "N
[ (1S, 2S,3S,5R)-2,6,6- {ri rretMyI bi cycl ofg. 1. 1'jjhe - 3-
yl ] pi perazi ne-1- carbogirm danm de 1 Chiral R"
(3R 55)-N-{3-[(1S)-2-[2-fluoro- &29.8
4- (et hyl oxy) phenyl]-1 -

F
OH
F
F
[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 Et;N (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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(hydr oxymet hyl ) et hyl ] - 4- oxo- _
3, 4-di hydroqui nazolin-7-yl}- 3, 5-di nethyl-N -
wo edosst3yl bi cycl o[ 3. . ] hept-3- CH vyl]pi perazi PEF/1S2004/039020
car boxi m dam de 19 Chiral
(3S,59)-N-{3-[(1S)-2-[2-fluoro- 619.8
4- (et hyl oxy) phenyl]-1 - (hydroxymethyl)ethyl]-4-oxo-
3, 4- di hydr oqui nazol i n-7-yl}- 3, 5-di methyl-N -
[ ( Y NBHESISR)F N-63-62-[2-ALGORO-Ii(METHYBOXY)PRENYISIETHYL)-4-
yl ] pOKO-371-DEHYDROWTOQUINAZOTING LIN' QHL1R U PRIAZGL-4-YL-N"-
( 3R(HRRS)8$.54)2,6 6-TRIMETHYIBICYCLO[3.1.1]HEPT-3-YL]GUANIDINE
fl uor opheny1 ) et _hy1 ]-4- Eﬂ%F%U@)‘ROACETATE
di hydr oqui nazolin-7-yl }- 3, 5- _ _
dimethyl -N -[ (1S, 2S,3S,5R)- 2,6,6- trinet hMI bi cy&lq,o[|3.
] hept - 3- | CH, yl]piperazine-1-. Ira

car boxi ni daai de{3R).F3- (di net hyl ani no) -4 89.8 H,C
{2-[2-f1uoroJa- N[ (met hyl ofy) phenyl ] et hy
\,, | N oxo-3, 4 by drogui nagolin 7- CH .

N

N H EIIH
€7
N—N 0
F—l_/(
F OH
[0150] N-(3—{2-[2-f|uoro-4-(methyloxy)phenyl]ethyl}—4-oxo-3,4-dihydro-

7-quinazolinyl)-N'-[(1S,2S,3S,5R)-2,6,6-trimethylbicyclo[3.1.1 Jhept-3-
yljcarbodiimide (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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yl)-N-[ (1S, 2S,3S,5R) -2,6,6- trinmethylbicyclo[3. .

] hept-3- yl]pyrrolidine-1- carboxi mdamde H C CH
w@kiosab130B8S) - 3- (di net hyl am no) - N-(3- 589. 8 PCT/US2004/039020

{2-[2-fluoro-4- (nethyloxy)phenyl]ethyl}-4- ...1I

0x0- 3, 4- di hydr oqui nazol i n-7-

yl)-N-[(1S, 2S, 3S,5R) -2, 6, 6- trlnethylblcyclo[S

] hept-3- yl]pyrrolidin e-1- carboxi m dam de

(39) - N- (3- SINTHESI®OF éis-hFLUOROCYCLOHEXYLAMINE

(et hyl oxy) phenyl ] et hyl } - 4-

oxo0- 3, 4-di hydr oqui nazol i n- 7-

yl ) - 4- hydr oxy- 3- et hyl - ‘5R) - 2, 6, 6-

trimethyl bi cycl o[ 3. 1. 1] hept - yl ] pi perazine-1- H

CH, carboxi m dam de CH, Clkk s 35, 5S) - N-{3-[ 2- (4-

559.7 quorophenyI)ethyW&N 0X073, 4-

di hydr oqui nazol i n-7-yl }

diSfepHl - N -$yntbesis gh;razrss(t@utvahblt(ﬁylnwchpmhexyl)

] hept - 3- yl |qarpoxamiide- 1- car boxi mi dam de

(3R 5S)-N-{3-[2-(2,4- 577.7

di fl uorophenyl ) et hyl] - 4- oxo-

3, 4-di hydr oqui nazol i n-7-yl } -

W F

Boc\N\\\\\w
H
[0151] A suspension of frans-4-aminocyclohexanol (1 equivalent) in
THF (0.1 M) was treated with (Boc),O (1 equivalent). The mixture was stirred
at room temperature overnight, dissolved in chloroform, and washed with
water to yield a solid that was used without further purification.

Step 2. Synthesis of cis-(f-butoxy)-N-(4-
fluorocyclohexyl)carboxamide
\\\\\\\F
B O C \ N\\\\\\u
H
[0152] To a solution of (f-butoxy)-N-(4-hydroxycyclohexyl)carboxamide

(1 equivalent) in CH,CIz (1 M) cooled to —78°C was added dropwise a solution
of DAST (1 equivalent) in CH,ClI, (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 NaHCOj3; 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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t (1S, 2S,3S,5R)-2,6,6- NH trinethylbicyclo[3. .
] hept-3- yl]piperazine-1- CH, carboxi m dam de

W@ 3R3H9B9N- { 3-[ 2- (2-fluoro-4- 573.8 T PCT/US2004/039020
met hyl phenyl ) et hyl ] - 4- oxo-
3, 4-di hydroqui nazolin-7-yl}- 3,5-di nethyi-N -
[(1S, 2S,3S,5R)-2,6,6- trinethylbicyclo[3. . ]hept-3-
CH, yl]piperazine-1- carboxi m dam deU 2004/ 039020 27
CHSte3S35S) - NSy BtHenis dffdisidrfludrocyéBoliexylamine
met hyl phenyl )ethyl ]-4-ox a- N
3, 4-di hydroqui nazolin-7-yl}- 3
[(1S,2S,3S5,5R) -2,6,6- NH . t _
1] . hept-3- CH, yl]pi perazine boxi m dam de 28 CH,
Ghiral 589.8 H C. (3R 5S)-N., S) - 2-(4- CH,

fl uorophenyl)-1- (hydr 342}{1@?W et hyl ] - 4- oxo-

3, 4-di hydroqui nazol in-7-yl}- 3,5-dinmethyl-N -
[0153] A solution of cis-(-butoxy)-N-(4-fluorocyclohexyl)carboxamide
(6.51 mmol) in CH2Cl, (20 mL) was treated with TFA (10 mL) at room
temperature. The reaction mixture was stirred for 2 hours, the solvent was

di megRyl -N - H J
*bi cycl of 3.

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
CHCly, dried and filtered, yielding the title compound which was used without
further purification and as a 0.3 M solution in CH,Cl,.

SYNTHESIS OF 4,4-DIFLUOROCYCLOHEXYLAMINE

F
F
H,N
Step 1. Synthesis of N-(4,4-difluorocyclohexyl)(t-
butoxy)carboxamide
F
F
Boc
N
H
[0154] A solution of (-butoxy)-N-(4-oxocyclohexyl)carboxamide (2.5

g,11.7 mmol) in CH2Cl, (45 mL) was treated with a solution of DAST (2.63
mL, 19.93 mmol) in CH2Cl, (6 mL) at room temperature. EtOH (141 pl, 2.3
mmol) was added, and the mixture was stirred at room temperature 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 (t-butoxy)-N-(4-fluoroclyclohex-3-enyl)carboxamide. This mixture was
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[(1S, 2S,3S,5R)-2,6,6- trinethylbicyclo[3. . ]hept-3-
CH, yl]piperazine-1- carboximdam de 29 HQ CH, Chlral

W@ 3WBpAOMN3IB- [ 2- (4- 561.7 fluorophenyl) et hyl ] - 4- BRDUS2044/039020
di hydr oqui nazol i n-7-yl }-4- hydroxy- 3-net hyl -
[(1S,2S,5R)-2,6,6- trinethylbicyclo[3. . ]hept-3- H
CH, yl]piperazine-1- carboxi m dam de 30
(3R 5S5)-N-{3-[2-(4- 576.2

cidmsojwdsdéhyC}-ECI})(th#L)Odﬁd MebH (14 mL) and cooled to —-78°C. Ozone
di droqw nazol i n-7-yl}-3,5- di nethy (1
vg% Ryl-intp, tbegsolqt;anf@f ﬁpmnugaa uu[te lt turr]ambgneea and Me,S

"kgg%?&ﬁ? ggﬁé{\/@%ﬁjﬁf gfrf%o%arﬁq gﬁ E\ll gﬁréo’ fvas allowed to warm to

dlrobimhequeara;dré ethiytodferfn wee-ad¥ed and the organic '\Phase was washed
3, 4- dlhy gﬁUlnaz lin-7- di met hyl -~

sWH waler, gried.@and eyaRar ﬁij/ﬂd}kﬁpdﬂ%'ﬁd['% tIﬂQ]COﬁmur@ wlmleh was used

oxi m dam de 32 H c H
(i\BIJRmé.%@@I\*I-% l%lﬁgéﬁgpm 606. 2 CH, chl orophenyl)-1-

(rg/d roxym et hyl) ethy |]-4-oxo-
tep 2. Synthesis of 4,4-difluorocyclohexylamine

F

HoN

[0155] A solution of N-(4,4-difluorocyclohexyl)(t-butoxy)carboxamide
(6.51 mmol) in CH2Cl, (20 mL) was treated with TFA (10 mL) 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
CHCl, dried, and filtered yielding the title compound which was used without
further purification as a 0.3 M solution in CH,Cls.

Procedure 1 Synthesis of 6-fluoro analog of 7-azido-quinazoline-4-
one (1)
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3, 4-di hydr oqui nazo!in-7-yl }-

3,5-dinethyl-N -[(1S,2S,5R)- 2,6
wao eoosost3yl bi cycl o[ 3. . ] hept-3- vyl

car boxi m dam de33 CH (3R, 5S)- N-{ 3-

571. 8 1-(phenyl et hyl ) et hyl ] - 4-oxo

3,4-dihydroquinazolin-?-yl}-

3,5-dinethyl-N -[ (1S, 2S,5R)- 2,6, 6-

tr seap hy! bi csvhaﬁesné ofl (2edthirib-4)5- élﬁlulﬂ'bﬁhehfyi)lN [Ei4

car boxi m dam de 34 (3R, 5S)-N-{3-[2-(4-chloro-2- 594 2

f I uor opheny! flsorgphenylgthyll-earboxamide

dlhydrqu|nazoI|n 7-yl}-3, 5-

di mathyl [(1S,2S,5R)-2,6,6- trimethylbicyclo[3. .

] hep€< 3 I]p| perazi ngk 1- capbqa@g'gE@@m 35 0O

(3R 557~ NI (3-{2- f2- fﬂ@ F

(et hy ny ] et xo SD'EAdl hydr opyri domz

d] pyri mdin-7- d| mat hyI H,oN F

-[ (1S, 2S, 3S, 5R) 2 6, 6-

tr| nmet hyl bi cycl o[ 3. 1 1] hept-3- vyl ] p| perazi ne-1- CH,

car boxi m dam de 36 Chiral (3S,5S)-4-cyano-N-(3-{2-[2-2

614.8 fluoro-4-

[0156] To a stirred solution of 4,5-difluoro anthranilic acid (2.0 g, 11.6
mmol) in anhydrous THF (30 mL) was added hydroxybenzotriazole hydrate
(HOBE) (1.56 g, 11.6 mmol), diisopropylethyl amine (2.01 mL, 11.6. mmol),
and 4-fluorophenylethyl amine (1.52 mL, 11.6 mmol). After all of the HOBt
had complétely dissolved, EDCI (2.21 g, 11.6 mmol) was added and the

’ 6- CI—I!
] pi per azi ne- RET/US2004/039020
[ (1S)- 2- hydroxy-

resulting orange solution was stirred at room temperature for 16 hours. The
solvent was removed, and the residue was chromatographed on silica eluting
with 15% EtOAc in hexanes giving the desired benzamide (2) as white
crystals (3.07 g, 10.4 mmol, 90%).

Step 2: Synthesis of 6,7-difluoro-3-[2-(4-fluorophenyl)ethyl]-3-
hydroquinazolin-4-one

@Jﬁ@ — QWK/QF

F

[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 solution 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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(et hyl oxy) phenyl ] et hyl } - 4-
0xo0- 3, 4-di hydr oqui nazol i n-7- yl)-3,5-di net hyl -
WO ¢dSp2S98BS, 5R) -2, 6, 6- .. trinmethyl bicycl of 3. PCT/US2004/039020
. 1] hept-3- CH, yl]piperazine-1- carboxi m dam de 37
Chiral (3S,55)-N(3-{2-[2-fluoro-4- 603.8
(met hyl oxy) phenyl ] et hyl } - 4-
0x0- 3, 4-di hydr oqui nazolin-7- yl)-N,3,5-trinethyl -
[ (USs 28eBBediale Xab sbispendetimpOaicyid L3 ahd Headd t03140°C for 3

ylg'gﬁu%:er a bg?%éétfq%aégg)s(:lqgllegggogr%dsgver crushed ice, made slightly

xS BRIt SOt bicarbonate polyticn and extragied ith

G—EtQA{;szbe{yommglla)ye@mls ccbllasetégydam dmedi @[vér maghbgi@ﬁm gulfate.
todSF s BOlaRED 85 acmpits %éwﬁafyb?‘% G Ay18 DWnak5% far 2 steps).

d| hydroqw nazolin-7-yl}-3- methyl-N -[(1S,2S, 3S, 5R) -
2,8tep-3:t i MMh@sfé’éf el azédé]zBﬁﬁim?I&_ldﬂﬂ%'ro% [2-(4-

yl ] pI perazi ne-1- carboxi m dam d

(35) N-{ 3- [ (flyrophenyl)etisgli-3zhydroquinazolin-4-one

Jk/ i : \<J\A i
NaN3 N F
k
DMSO L\NI :[ "

3 : 1

[0158] Difluoroquinazoline (3) (1.46 g, 4.6 mmol) 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
resulting 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
(18,2S,38,5R)-2,6,6-trimethylbicyclo[3.1.1]hept-3-yl isocyanate (1.6
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di f 1 uorophenyl)-1- (fluoronethyl)ethyl]-4-oxo-3, 4-
di hydroqui nazolin-7-yl}-3- nethyl-N -[(1S, 28, 35, 5R) - k
wWQ2®5051301 i met hyl bi cycl o[ 3. . ] hept-3- yl] pi peP@wUam®04639020
carboxi m dam de 41 (3S)-N-{6-fluoro-3-[2-(4- 563.7
fl uor ophenyl ) et hyl ] - 4- oxo- 3, 4-
di hydr oqui nazolin-7-yl}-3- CH, . .
nmet hyl - N - [)( 1S, 2S,3S,5R) - 2,6, 6- trinet hyl.bl cyclo[ 3. .
] heguivalenis)] ﬁh@escdummwas(rmt@d)§t gﬂt(am/elmnglﬂ. To half of the
3R - 6-fluorq-3-1.2-(4, ”K77.7.,
{1 EPBRER RIS FoRg s THE Shiin Gigs 2R)-2.6-
azgiméthylpiparazing (2 @qumiadnts )N Afiér iﬁ%h@g}e‘d?a@@"c for 2 hours,
trimet hyFbl cyclo[3. .1]hept-3- yl]piperazine-1- =
c atbo xesid R miagsubjectad t@hFF%L& purification to give the guanidine product
3 QIT(F% R)-2-[2-fluoro-4- 589.8
Errg% Hyl oxy%éplﬂienyl ]-1- rmethyl et hyl } - 4- oxo- 3, 4-
di hydr oqui nazolin-7-yl)-3- nethyl-N -[ (1S, 2S, 3S, 5R) -
[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,5S)-N-(3-{2-[2-fluoro-4-(methyloxy)-
phenyl]ethyl}-4-oxo-3,4-dihydroquinazolin-7-yl)-3,5-
dimethyl-N'-[(1S,2S,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-yl]piperazine-1-
carboximidamide

MeO.
| (X
N N
F K )I\ \\\\\\
N N N
Y
\ ' k/NH
Step 1. Synthesis of (c): 2-amino-N-{2-(2-fluoro-4-methoxy-phenyl)-
' ethyl]-4-nitro-benzamide
a (b) (c)
Meé ) MeO o
\Q\/\ + HO N)D
NH,
H,oN NO H
. F 2 2 F HoN 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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2,6,6- trinmethylbicyclo[3. . ]hept-3- yl]piperazine-1-
car boxi m dam de 44 Chlral
WO 3®5OM306-f | uoro-3-{2-[2-fluoro- 593.7 , 3  PCT/US2004/039020
4- (et hyl oxy) phenyl ] et hyl } - 4-
0x0- 3, 4-di hydr oqui nazol i n-7- yl)-3-nethyl -
[(1S, 2S,3S,5R)-2,6,6- trinethylbicyclo[3. . ]hept-3-
y!] pi perazi ne-1- carboxi m dam de45
(3lﬁé)€a$)es%th@l—édeiaﬂeo Thd ﬁur[erfa(ﬁ@ﬁs&vér‘etmmblﬁed and concentrated
net h X
OB HOAD MR g FROt ()2 agnine--2-3 fugiept-methoxy-pheny)-
icyclo[3. .]hept-3-
[ ‘%zﬁ%ﬁ'ﬁg?@;w%ﬁf@f A R e 4
(3S)-N-{3-[2-(2-fluoro-4- 559.7
me$ten Bheny| Pynthdgis ©f ¢et)s-3-[2-(2-fluoro-4-methoxy-phenyl)-ethyl]-7-
3, 4- di hydr ognitra-3bl-quinazplih-Bone
met hy! -N -[ (1S, 2S, 3S,5R) - 2, 6, 6-
trinet hy((bi cycl o[ 3. 1. 1] hept - 3- yl ] pi ge)azi ne- 1-

car boMefigami de 47 liral (3R, 5SMd® (1R -2-0[ 2-
603.8 fluQroj4-(methyl oxy)phenyl]:1 -
et hyl et hyl 0XON3, N
F H F N
HaN NO, N NO

[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 chromatograbhy uéing a mixture of
CH.Clx/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) )

N
N
S S0 0!
N F kN NH

NO,
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di hydr oqui nazo!in-7-yl)-3,5- _
dimethyl -N -[ (1S, 25, 3S,5R)- 2,6,6- trinethylbicyclo[3.
WO 2Qosept39B8- CH, yl]pi perazine-1- carboxi m dam PET/W82004/039020
(3S,55)-N-(3-{(1R-2-[2- 603.8
fl uor o- 4- (et hyl oxy) phenyl ] -1- net hyl et hyl } - 4- oxo- 3, 4-
di hydr oqui nazolin-7-yl)-3, 5- .
dimethyl -N -[ (1S, 2S, 3S,5R)- 2,6,6- trinethyl bicyclo[3
. [0164%pt - 3- Tylg $ulplivrasi rine GﬁédJde@‘sdﬁbEdjﬁh é‘%p@" in MeOH

m@% Mgﬁ@i\%ga&?&%o@ >¢|/f]3 lTO O1IreciuAfvaI23t) The mixture was
o
¢ e BYPHARIRABRBLSE] Gk o efP MO i Hyaroger
yl Wa$ therakubleled-thmaghdke lsbuﬂwhcfeﬁﬂo minutes. Once reaction

38 5@6&°H&Yﬁ%§%ﬁ@ﬂﬁ?3§ E@/l\?g h r@@ﬁ?@']‘ wasgiggassad with nitrogen

d' f@VdOQﬁM‘u’i@sz O’Thé‘nﬁxtﬁi’é wﬁsefﬂtered ghrough Celi e gnd conc gtrated in
dlrrethyl -1 (1S, 2S, 3S, 5R) - i met |ccof r

\]m@ttoylelyllt!p@pp@dtaz |(6eé Zl-anmao{ﬁeﬁa -(B- ﬂlamod@methoxy phenyl)-
ethyl]-3H-quinazolin-4-one). The product was used in the next reaction
without further purification.

Step 4. Synthesis of (f): 3-[2-(2-fluoro-4-methoxy-phenyl)-ethyl]-7-
isothiocyanato-3H-quinazolin-4-one
(e) ()
eO MeO._ o
! 9!
F N
N NH, F \ NCS
[0165] 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-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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51 (B3R 55)-N-{3-[(1R)-2-(2,4- 624.7 dichl orophenyl)-1-

met hyl et hyl | - 4- oxo- 3, 4- di hydroqui nazolin-7-yl}-3,5-
walzovsiobybt N - [ (1S, 2S, 3S,5R)- 2, 6, 6- trinethyl bPCyTbmp8039020

. ] hept-3- yl]piperazine-1- carboxi m dam de 52 CH

(35)-N{3-[(1R)-2-(2,4- 610.6 dichlorophenyl)-1-

et hyl et hyl ] - 4- ox0-3,4- 1 1 di hydroqui nazolin-7-yl}-3-

| A nmethyl-N-[(1S, 2S,3S,5R) - 2,6, 6-

t rStega Siy| bi csyhﬂte%w of (9F pit-{B[2-{2-finopeamiethoky-phenyl)-ethyl]-

car boxi m dand-@xo53 4@6%%-{ iha2dlin2=yI1¥-3- @@,GZtrlmethyl-

f 1 uor ophenyl picle | -thlourea
4- oxo- 3, 4-di hygrﬁ& nazol i n-y') - 3- net hyI

[ (1S, 2@ 3S,5R)-2,6,6- trinethyl bl(gycl o[3.1 1] hept-3-
yl | dep | ne 1- car bOXI m damM&)
(

(3R 59) 19 - 2- 57
fl h et y
4g%op Emélhy 9 zQld n- 7y|}£5d|‘é®\i\‘\

[0166] To a solution of (f), prepared as described in Step 4, (1
equivalent) in THF (0.5 M in (f)) was added (15,2S,3S,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): 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-oxo-3,4-dihydroquinazolin-7-yl)-
3,5-dimethyl-N'-[(1S,2S,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-yl]piperazine-1-
carboximidamide

(9)

Me \Q\/\ O
SN
F KN N*N““"
H H
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[(1S,2S,3S,5R)-2,6,6- Htrimethylbicyclo[3. . ]hept-3-
yl ] pi perazi ne-1- CH, carboxi m dam de55
W@ 3®BpAOM3IB- [ (1R) - 2- (4- 576.2 PCT/US2004/039020
chl orophenyl ) - 1- net hyl et hyl ] - ‘
4- oxo0- 3, 4-di hydroqui nazolin- 7-yl}-3-nmethyl-N -
[(1S,2S,3S,5R)-2,6,6- trinmethylbicyclo[3. . ]hept-3-
y!] pi perazi ne-1- carboxi m danm de 56

( 3R16%] - N- { 3T e]s@lutibr(éf (ggoﬁ&haa:éu as dpbeibed in Step 5, (1

ydr oqui nazol i n-

7?% %gt@)d“ Iﬁ%f WF (51 E/[ '?11(9 b adiygRyNd bottem flask was added 1-
o T A T A,

brﬁmp&aﬂhlph)wds fltmmwithtdwcbddenser and heated to 80°C for 1 hour. The
4- 0X0- -yl }-3,5-di net hyl -N -

(rf§J|§§Q§§ tﬁ}]d‘&gggkg\%g l’tflhgéwytptrpeweameratur? fiep20 grnutes. A
?’éollﬁgrpﬁﬁg@z&ﬂﬁﬁéfhyﬁ%%%?fn? (gaéﬂbr Op% S PYMip GHL 1y was
d.tbg@aﬂdgd@ 4he reatiahy dnd the resutingmpdyiel 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 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

separate portions of ethyl acetate. The organic layers were combined, dried

over sodium sulfate, filtered through a cotton plug, and concentrated in vacuo
to yield product (h) as a free base. The resuiting solid was then dissolved in
an aqueous HClI 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-HClI salt product ((h): (3R,5S)-N-(3-{2-[2-

fIuoro-4-(methyloxy)phenyl]ethyl}—4-oxo-3,4-dihydroquinazolin—?-yl)—3,5-
dimethyl-N'-[(15,28,5R)-2,6,6-trimethylbicyclo[3.1.1]hept-3-yl]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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dimethyl -N -[ (1S, 2S,5R)- 2,6, 6- trinethyl bicycl o[ 3.
] hept-3- CH, yl]piperazine-1- carboxi m dam de 59
W@ 3®BpAOMN3YB- [ 2- (4- 575.7 fluorophenyl) et hyl ] - 1- P€1/big1004/039020
2, 4-di oxo-1, 2, 3, 4- tetrahydroqui nazolin-7-yl}-3-
methyl -N -[ (1S, 2S,5R)-2,6,6- trinethyl bicyclo[3. .
] hept-3- yl]piperazi ne-1- carboxi m dam de 60
(3R 5S)-N-{3-[(1S)-2-(2,4- 656.7 dichlorophenyl)-1-
( Meyrsxysed Mhéheihbbdd]es&’uﬁherdéwbs@tulenifs & produce variously
t et rahydr oqui nazol i n-7-
dsmtwﬂedwwwqtg\wwes&%,-R apdior R aigeamhy piihe,grpups herein

t
AP BRI e o I OGRS b,
oxo 3, 4-di hydr oqui nazol i n-7- vyl )-3 nmet hyl - N -
[ EXAMBLES.5R) - ZS@n(Bhemsmfét -{i1+-(058,)5R ) &3, S-dlmqthymlperazmyl) -2-
yl ] pi perazi ne- 1- ((38,38/1R)8R)2(5364trimetAyBicyelo[3.1.1]hept-3-
(39)-N-[3-(2-{4- g()MZ)ﬁf-%ZQVM antino}-3-[2-(2,4-
f1 uorophenyl) car ggewblopRERYISthyl]-1,3-dihydroquinazoline-2,4-
dione

Cl

c )\ /L =

116

Step 1. Synthesis of (c¢): 2-amino-N;[2-(2,4-dichlorophenyl)-ethyl]-4-
nitro-benzamide
(a) (b) 0
Cl
N HO
NH,
H,N NO,
Cl

[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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CH, n-1-yl}ethyl)-2,4-dioxo-1,2,3,4- .AAJ?
t et rahydr oqui nazolin-7-yl]-3- , NH net hyl -

WO p§oE8539%1 3S, 5R)- CH 2,6, 6- trinethyl bi cycl o[ 3PCT/US2004/039020

] hept - 3- yl ] pi perazi ne-1- carboxi m dam de 63 H, C. H

Chiral (3S)-N-{3-[2-(2,4- 612.6 7,, 3

di chl or ophenyl )ethyl]-2,4- dioxo-1, 2,3, 4-

t et rahydr oqui nazol in-7-yl}-3- H

{Wﬁ Wét{qd\fl%ﬁlélﬂi’eréﬁgr&&cﬂ?ﬂe)z Naer,ﬂnﬁl;l‘?s-[z-a-m-dichIoro-phenyl)ethyl]—4-
ri met hyl bi cycl o . pt-3- vy I perazi ne- 1-

c BitibenFrAues ) /S BRUGPYIN ral (39)- KI— ?3- {2-[2-fl uoro- 4-

591.7 CH, (nethyloxy)phenyl]ethyl}-2,4- dioxo-1,2,3,4-

t dr oq - -7-nitro-1,3-
S&%@'ﬁy ? Qﬁé’élbrbgz% - 3 ‘}ﬁ% 4 dlchlorophenyl)ethYI] [73r.||t|.'o 1,3
P!

i met hyl bicyc
] hept - 3- yI era I ne-1- caf oggﬂrféldam de 65

(3R 55)-N-(3-{2-[&fluoro-4- 605.8 (
(et hyl oxy) pheny, et |}-2,4- dioxo-1, 2,3, 4-
t et rahydr oqui nazol1 Ml )-3,5- 0

4

Cl

(d
cl

(0]
N
S
(0] N NO
H

[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 sulfate and rotary evaporation, an
orange-brown solid ((d): 3-[2-(2,4-dichlorophenyl)ethyl]-7-nitro-1,3-
dihydroquinazoline-2,4-dione) was obtained in over 90% yield.
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di methyl -N -[ (1S, 2S, 3S,5R) - 2, 6, 6- _
trimethyl bicycl o[ 3.1. 1] hept-3- yl] pi perazi ne-1-
w@ a00boxi3pi danm de66 Chiral (3S)-N -(4,4- 573.6 PCT/US2004/039020
di f 1 uorocycl ohexyl )-N(3-{2-[2- fluoro-4-
(et hyl oxy) phenyl ] et hyI }-2,4- dioxo-1, 2,3, 4-
tetrahydroqui nazolin-7-yl)-3- nethyl pi perazi ne-1-
car boxi m dam de Tabl e of Exanples 67-101 No. Structure
Nebtep\d+ 67 Bynthedsig SR(E)ST-dinirto-BA2L2;4-dickhordphdayl)Sthyl]-1,3-
(et hy! oxy) pdihydrbqlimdzolidelZ,4-dione
nmet hyl pi perazi n-1-yl ) net hyl ] - 4-
0x0- 3, 4- di hydr oqui®azol i n-7-yl } -
3, 5-di nethyl - N - p{dS

3-yl ] pi perazi ne- 1- i m'dam'd 6
(3S)-N-{3-{2-[2-fluor 6
(et hyl oxy) phenyl ] et hy /l\
[ (met hyl oxy) met hyl ] - 4 Cbxo 3,4 o
di hydr oqui nazol i n-7-yl } - 3- rret°r1yl - N 2

-[ (1S, 2S,5R)-2,6,6- tringethylbicyclo[3. 1.]hept-3-
yl ] pi per azi ne- 1- casmboxi m dam de 69 Chiral
(3S)-N-{3-[2-(4-c657. :

N
cl /I.\
0

[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

N
H

was then bubbled through the solution for 20 minutes. Once reaction
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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CH, fluorophenyl)ethyl]-2-[(4-
nmet hyl pi perazi n-1-yl ) nmet hyl ] - 4-

wox@s585¥9di hydr oqui nazol i n-7-yl }- PCT/US2004/039020
3-nethyl -N -[ (1S, 2S, 3S, 5R) -
2,6,6-trinmethyl bicyclo[3.1.1] hept- 3-yl]piperazi ne-1-
carboxi mdam de 70 (3S)-N-[3-[2-(4- 625.8
fl uorophenyl)ethyl]-2-(1 Hi m dazol - 1

- ySt? Ayl ) - 4S‘9¥1€hé’sn§nf (f): 3-[2-(2,4-dichlorophenyl)ethyl]-2,4-dioxo-

r

di h oqui hagg. v
[(1sq23 39 5%'“’97%%'-'%n rrei{r'@"thf?:%a"éft?

]hept 3- yl] pi pereazi ne- 1- car boxi m dami de71

(3S)-N-{3-{2-[2,-flugro-4- 700.9

(et hyl oxy) phenyi}et

[i m no(4-nethyl pi pe -1- yl)nethyl]-4-oxo-3, 4-

d| hydr oqui nazol i n- \ - met hyl -
-[ (1S, 2S, 3S,5R) -2, ¢

trlrrethyl bi cycl 0[3 1 ]hept 3-

yl ] pi perazi ne-1-car b(ﬁ(l m dam d ]

(3S)-N-{3-[2-(4- 658.9 fluorofhenyllYethy

hydr oxypi peri di n-1-yl ) methyl ] - 4-

0X0- 3, 4- di hydr oqui nazol i n-7-yl } -

3-nethyl -N -[ (1S, 2S, 3S, 5R) -

2,6,6-trinmethyl hjcyclo[3. 1. 1] hept- CH

3-yl ] pi perazi ne-1- carboxi m dam de 73 ;H Chiral
(3S)-N-[3-[2-(4I~ 5 fIuoropheny(l))ethyl]-Z-(l-
N
[ L
0 N NCS
H
[0172] To a mixture of (e), prepared as described in Step 3, (1

equivalent) and NaHCOj3 (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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met hyl et henyl ) - 4- oxo- 3, 4- H, C di hydr oqui nazol i
p-7-yl]-3-methyl- N -[(1S,2S, 3S,5R)-2,6,6- CH

wao eoos®st3yl bi cycl o[ 3. . ] hept - 3- PCT/US2004/039020
yl ] pi perazi ne- 1- car boxi m dam de 74 (3S)-N-{3-[2-(4-
658. 9 fluorophenyl)ethyl]-2-](3-
hydr oxypi peridi n-1-yl)nmethyl]-4-
0xo0- 3, 4-di hydr oqui nazolin-7-yl}- S-methyl-N -KI S*S. SS.
R)Step 6. 6-t fSVﬁ{HBéhQ'dﬂ(Q} (7[ ﬁ (28 3% PR;5F)2,6,6-

?S)él)] KL Fgr F\;{ i'!%ﬂ ﬂes ?Baﬂ]hbj’trhuoxomethyl}ammo)
L uor ophenyl - lf loto p{ne(r%_)(etlm{l; 16?-d|hydroqumazolme-2 4-
2 y'nethyl) dlhydrqu|nazoI|n 7-yl]-3-nethyl -

N -t (1S, 23 38 5R) 2,6, 6-
trinmet hyl Ib| cycl o[ 3. 1 1] hept - 3-
yl ] pi per 2 '

(3S) - N-(3-
(nethyloxy)cg\ - 4- 0x0- 3, 4-
dihydroquinazo

-1 (1S, 2S, 3S, bR) - 2, 6, 6- cyclo[3. .
]hept 3- yl]plﬁbra2|ne- r be fang de77 Chiral
(3S)-N-{3-[2- (4 622. 8°F | uofopheny! ) et¥§d ] - 4- oxo- 2-
pyridin-4-yl-3,4- di hydroqui nazolin-7-yl}-3-nethyl-

, . *CH N-Lg(,lS,ZS,S ,5R) -2, 6, 6-

o)
N )
cl /1\ )]\ W
o N N N
H H - H

[0173] To a solution of (f), prepared as described in Step 4, (1
equivalent) in THF (0.5 M in (f)) was added (1S,2S,3S,5R)-(+)-
isopinocampheylamine (1.5 equivalents). The reaction was stirred at room

Cl

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-
({[((2S,3S,1R,5R)-2,6,6-trimethylbicyclo[3.1.1]hept-3-
yl)aminoJthioxomethyl}amino)-3-[2-(2,4-dichlorophenyl)ethyl]-1,3-
dihydroquinazoline-2,4-dione).

92



trimethyl bicyclo[3. . ]hept-3-
yl ] pi perazi ne- 1-car boxi m dam de 78
W@ 3®pAOMN3pB- { 2-[ 2-fl uoro-4- 643.8 PCT/US2004/039020
(et hyl oxy) phenyl ] et hyl } - 4- oxo-
2-(2H-tetrazol -5-yl)-3, 4-
dihydroquinazolin 7- yI] 3- net hyl -
-[ (1S, 2S, 3S, 5R) - 2, - trinmethyl bicyclo[3. .
] S&p 63- vyl }SNhﬂtﬁs;lefe(hL T4l (a8 [AR)3BetinTethghpipetazinyl)-2-
(3S) - N-[ 3- [ {26488,aRI5R)-218,6-trimethylbicyclo[3.1.1]hept-3-yl)(1Z)-2-
f | uor ophenyhzavinylJaniinop3-j2u(2,4-dtichlorophenyl)ethyl]-1,3-

4-yl met hyl )dmyﬂf@q&u'ﬂazolme-z 4-dione
di hydr oqui nazol i n-7-yl]-3-nmnet hyl -

N -[(1S, 2S, 38, 5R) - 2, 6, 6- trinEthbeicycIo[S .

] hept - 3- ybilpi perazi ne- 1- car boxi m dam de 80 Chir al

(3S)-N-[3-]2- 525.

fl uor ophenyl ) g [

1-yl nethyl) - 4-

di hydr oqui nazo

N -[ (1S, 2S, 3S,

] hept-3- CH yl p

(3S)-N-[3-[2-( 627.8

fl uorophenyl)ethyl]-4-oxjo-2-(1H etrazol -

1 y! met hyl ) -3, 4- di hydroqui nazol i n-7-yl]-3-nethyl -
-[(1S,2S,38,5R) -2, 6, 6-y trinethyl bicyclo[3.

]hept 3-

Di_per azi ne- 1-car boxi m dam &g
(3S) - N-{ 3- [2- . 0
N N\\‘“\“ l
o )\ )I\ o
o] N N N a
Y

[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).

i

pi
h

, 6,
ra2| ne- 1H car bOXI m*damkble 81

I\)(DI\J

5
]
4-
t

The reaction flask was fitted with a water-cooled condenser and heated to
80°C for 1 hour under a nitrogen atmosphere. The resuiting solution was
cooled to 0°C for 20 minutes. A solution of cis-2,6-dimethylpiperazine (2
equivalents; 0.5 M in CH,Cly) was then added to the reaction, and the
resulting mixture was stirred at 0°C 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/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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fl uor ophenyl ) et hyl ] - 4- oxo- 2-
phenyl - 3, 4- di hydr oqui nazol i n- 7-
wQ@ kdos®s1et hyl - N - [ (1S, 2S, 3S, 5R) - PCT/US2004/039020
2,6,6-trinmethyl bicyclo[3. . ]hept- 3-yl]piperazine-1-
car boxi m dam de 83 (3S)-N-[3-[2-(4- 601.8
fluorophenyl)ethyl]-2-(2- nmethyl propyl)-4-oxo-3, 4-
di hydr oqui nazol i n-7-yl ] - 3- et hyl -
Nesptihg, aa:memsamlutz)rﬁarm the <umy Wasealtower toysit af @om
]hept - 3- elcarb xi.m dan.de84 . ,
{6&fPscdiust rdf} RSUEGHR GeEagBhaLsRlg cT s Prsis aquepys solution
(\n”aé e p¥xiracten ytiles Béééra‘ie pyions of ethyl acetate. The organic
3, 4-di hydr oqui nazol i n

n‘éVﬁ'SSl ware ¢gmingd, deed R)leQ)S(@dlgm $u|fa(t@tfﬂ‘5e|rgd &yrough @ catton

08330 S ERTA Dok VBRI P rep pase. The

nr@@huing)sdhdhﬁasltﬁaﬂd@w'véd 41 an aqueous HCl solution (1 M; 15
di h drqu|nazoI|n

Nethq lgntsy ang mc_egtrgteg_ '”t"fﬂCHﬁt ﬂ'ﬁed'eéygqng[rglxture was dissolved

]( g%"ﬁ ﬁ%@b@éa&}eﬁﬁiﬁzﬁﬁtéﬁ%ﬁﬁ%pgl}ﬁgmtg §ict® the pure Bis-HC! salt

(predogt @RY)R{EA(8S,8RMEl,§-dilnethglpiperazinyl)-2-((2S,3S,1R,5R)-2,6,6-

Ry el Saher 90 A2 azavinygmisokpdRoies

1 iheRforchenyl)ethyl]-1,3-dihydroquinazoline-2,4-dione).

EXAMPLE 3. Synthesis of 7-{[1-((3S5)-3-methylpiperazinyl)(1Z)-2-
aza-2- -(4,4-difluorocyclohexyl)vinyllJamino}-3-[2-(2-
fluoro-4-methoxyphenyl)ethyl]-3-hydroquinazolin-4-
one

MeO
0 F
N N
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yl ] pi perazi ne- 1- car boxi m dam de 87 (3S)-N-[3-[2-(4-
649.9 fl uorophenyl)ethyl]-4-oxo-2-(2-
w@b@spbesvhyl ) - 3, 4- di hydr oqui nazol i n-7-yl ] - 3- ne¢ryb2004/039020
' -[ (1S, 2S, 3S,5R) -2, 6,6- trinethyl bicyclof 3.
. 1] hept - 3- yl ] pi per azi ne-1-car boxi m danm de 88
(3S)-N-(2-{[(2,4- 580.7 difluorophenyl)oxy] nethyl}-3-
nmet hyl - 4- oxo- 3, 4- di hydroqui nazol i n-7-yl) - 3-net hyl -
NSté[ 1S, 2S, Shtlieds ®f (b):i Tret{{(#y4-diftyeradyzlohexyldamirso]-
yl ] pi per azi titiokxonrsthgRamine)Be2-@Fihta-dtmethoxyphenyl)ethyl]-
(39) - N-[ 2- ( 8IHrdrodeimazblirb3bne
(et hyl oxy) phenyl ] oxy} net hyl)- 3-nethyl - 4-oxo- 3, 4-
di hydr oqui f&zol i n-7-yl ] - 3- et hyl -

-[ (1S5, 3S,5R) - 2, 6, 6- trinmethyl bicycl o[ 3.
. 1] hept - 3- per azi ne- 1-¢ar boxi m dam de90 Chiral
(3S)-N-(2-{2 uoro-4- 5
(met hyl oxy) pfegy N 4-0x0-3,4- .1

-[ (1S, 2S, 5R)4=266- tr| ,
yI]pl pera2| ne- 1- carlboxi m dai de 91
(3S)-3-nethyl -N-[ 3-|met hyl -4- 520.7
0X0- 2- (1H-tetrazo| 1-yl rrethyl)

3, 4-di hydr‘qu nazoly n-7-yl]-N - t(1S, 2S,5R) -2, 6, 6-
MeO
F
N S F
F N M

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-
difluorocyclohexylamine 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/ethy! 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-fluoro-4-
methoxyphenyl)ethyl]-3-hydroquinazolin-4-one).

95



trimethyl bicyclo[3. .]hept-3-
yl ] pi perazi ne-1-carboxi m dam de 92 (3S)-N-(2-{[(4-
WG ems/M53buor ophenyl ) oxy] net hyl }-3- H, C PCT/US2004/039020
met hyl - 4- oxo- 3, 4- di hydroqui nazol i n-7-yl) - 3-net hyl -
-[ (1S, 2S,5R)-2,6,6- trinethylbicyclo[3. . ]hept-3-
yl ] pi perazi ne-1-carboxi m dam de 93 (3S5)-N-(2-{[(4-
579. 2 chl orophenyl ) oxy] net hyl } - 3- net hyl - 4- oxo- 3, 4-

di@&? 2ui nagghihests vF [c)3 708 HIWHS‘)"-ﬁ'rﬁethylpl erazmjr)(12)-2-aza-

3S, 5R)2§:1]ﬁ tﬁflubﬁ‘b@?élﬁh'e? %ﬁ@ 18915 Muoro-4-
yl ] pi per azi I :“%, T3 Pxe
576.7 fluorop en&ﬂg oxy }mst g :E?go' o r

nmet hyl - 4- oxo- (3), 4- di hydroqui nazolin-7-yl)-3, 5-

di met hyl - Nmeg( 1S,2S, 3S, 5R)- 2,6, 6-trinmethyl bi cycl of 3.

.]hept- CH, 3-) @ car boxi ni dani de95
F
di f |1 uor ophenyl ) Ox¥ y Ethyl - 4- gxo-
ﬂ"’k‘

(3R, 59)-N-(2-{

di hydroqw nazolin-7-yl)-3,
di met hyl - N -[(1S2S, 5R) - 2,
] hept - 3- CH,

MeO
* F
N N
W
N g
K/ NH

[0176] To a solution of (b), prepared as described in Step 1, (1
equivalent) in dry THF (0.1 M in (b)) in a dry round bottom flask was added 1-
[3-(dimethylamino)-propyl]-3-ethylcarbodiimide hydrochloride (2 equivalents).

I=

The reaction was fitted with a condenser and heated to 80°C for 1 hour. The
resulting solution was allowed to cool to room temperature for 20 minutes. A
solution of (S)-2-methylpiperazine (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 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

06



yl ] pi perazi ne-1-car boxi m dam de 96 HA
(3R, 5S)-N-[2-({[2-fluoro-4- 606.8
W@ emshyisoxy) phenyl ] oxy} et hyl ) - 3-m PCT/US2004/039020
et hyl - 4- OXO- 3, Adi hydr oqui nazolin- 7-yl]-3,5-
dimethyl -N -[ (1S, 2S,3S,5R)- 2,6,6-trinmethylbicyclo[3.
. ] hept- 3-yl]pi perazi ne- 1- carboxi m dam de 97 Chiral
(38) N-(2-{[(2,4- 613.6 dichl orophenyl)oxy] nethyl }-3-
neW@ﬂfa pidiopsHf ethyhpdetadei Mhe @rganicayers varetdeyhbined, dried

O AT 3a B Py R OHof 6 e eqrdibhein vacuo
626. el m’ouumo@)w a8\ f)r@ébhe@t Wb}reé’ultlg%@olld was t)heg dissolved in

hyl - 4- - CH, roqui na
g}e %%éﬁyeogg ?‘[CZL@Q'LQ@"KFR)Mw%GGUIVﬁlelrés)mncbcmyccﬂmta%ed in vacuo.

(3@5&?@{’{@%’5& ‘% g%{'%%ll%% A%t ace{gnltrlle mixture and

(rﬁybplylllmd/)qatmelwth]eq@m|Bls-l-l(ﬁl‘balt product ((c): 7-{[1-((3S)-3-

0X0- 3
R RS RN A2 S diorocyclohexyivinyllamino}-3-{2-(2-
Frﬂdgéﬁyﬁ?@g%ﬁfggq@{%]g -hygroquinazolin-4-one).

yI&pl per azi ne- 1- car boxi m dam de
ethod1  Synthesis of 3-[2- -(4-fluorophenyl)ethyl]-7-nitro-2-(4- -pyridyl)-
3-hydroquinazolin-4-one

F\©\/\'O
”JI)
S SN NO
N -

2

[0177] Pyridine 4-carboxylic acid was stirred in POCl; 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-
fluorophenyl)ethyllcarboxamide. The resulting mixture was then 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,4 and concentrated in vacuo
and chromatographed on silica gel, eluting with a gradient of EtOAc 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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100 (3S)-N-[2-({[2-fluoro-4- 667.8 CH,
(et hyl oxy) phenyl ] oxy} net hyl ) -
wd2w0539( phenyl et hyl ) - 3, 4- PCT/US2004/039020
di hydroqui nazolin-7-yl]-3-methyl-
-1 (1S, 2S, 3S,5R) -2, 6, 6- trinmethylbicyclo[ 3.

] hept - 3- yl ] pi perazi ne-1-carboxi m dam del01

eWeghod Gor 48ynthoss o [ doroamaths app e 31N
e oil 2er adyn $ -fldor -
di hydr oqui nag@ithyl7-njtrb- :.Nhydiéc}ﬁn&@oﬁﬁ ’%Q) r@ﬂ
trimethyl bicycl o[ 3. 1. 1] hept - 3-

yl ] pi perazi ne- 1- car bé&xi m dam de Tabl e of Exanples .
102-112 No. Stguct de&e M+ 102

(3R, 59) - b- [2- FNjOf oNGk-  590. 8
( et hyl)phen)?{l]et hy|l}hos10horw@x>@hlmd@n hydr d- 1, 2, 3“
benmed (1S,

in-7-yl)
2.6, 6- trimet hyl bi cyM’ICFBT’%Ve(Neat %8 6O§S) r azi ne 1-
2-fluoro-4-

CH car boxi m dam de 103 (3R, 5S)- N-(2 {2
540138FH, ( n&(MIlmm)@hmﬂyd)XyepheMl) M-mefHyi- prr]oplnonamlde was

0X0 dr0|s |no ) -3, 5-di net

[(%% %%‘F éﬁj‘ ? C'meoﬂ@ﬁeﬁw%ipapg 0 B2- ﬂuqrﬁebme@noxy-

y'dl‘@r@ﬁtlﬁ%é‘myﬂ-pmplomc 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-methoxyphenyl)ethyl]-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-
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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car boxi m dam de 104 (3S)-N-{2-[2-(2,4- 562.7
di fl uor ophenyl ) et hyl ] - 1- oxo-
WO 2e0diobngdr oi soqui nol i n-6-yl }- 3- PCT/US2004/039020
methyl -N -[ (1S, 2S,3S,5R)- N 2,6, 6- trinethylbicycl o[ 3.
1. ]hept-3- yl]piperazine-1- . carboxi mdam de 105
(3S)-N-[3-{2-[2-fluoro-4- 658.9
(et hyl oxy) phenyl ] et hyl } - 4-
oNetRod3 3- Syndhesisbfi3-[2-R-fluoro-4-methoxyphenyl)ethyl]-2-(4-
di hydr oqw nme:ﬂh ipeyadingh-7=hitro-3- hydroqumazolm-4-one (B) and

T hoot - 5. I&&'&B)me%&(@hdﬁyl)ééghv imIAbEL-3.
y P4
(39)-N-[3-] hwl?ékmn#uorophenzﬂ'et E?’y 4ég§(llon_az_0hn 4-one

(4H 1,2, 4-t zoI 3-yl)-3,4- HC CH

di hydr g n oI IFn- 7- yI ]-3- netiwb N £S, 2S, 3S, 5R) -
2,6,6- tri | bi cy o[ 3. . ]hept vyl ] pi p&f azi ne- 1-
carboximd S {3-]2-( N

f 1 uor ophenyl) et hyl ] 2- CH Chiral
pyridin-3-yl -3, 4xc \N NO, l/\N)\\N NO,

)

[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 gel eluting with 10% MeOH in CHxCl,. 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-methoxyphényl)ethyl]-?-nitro-2-
(1,2,3,4-tetraazol-5-yl)-3-hydroquinazolin-4-one

0 F OCH
N
OoN N/)\CN DMF /@flj\)\r'\l

1 N\N
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di hydr oqui nazol i n-7-yl } - 3-
met hyl -N -[ (1S, 2S, 5R)-2, 6,6- trinethylbicyclof 3.

WO b@ps391 yl | pi per azi ne- 1- car boxi mi dam de 108PCT/US2004/039020
(3S)-N-{3-[2-(4- 622.8 fluorophenyl)ethyl]-4-oxo-2-
pyridin-2-yl-3,4- -CH, dihydroquinazolin-7-yl}-3-
met hyl -N -[ (1S, 2S, 5R)-2, 6,6- trinethyl bicyclo[ 3.

. 1] hept - 3- yl ] pi perazi ne-1- carboxi m danm de 109
(@380 M { 3- [\lﬁrilem sb@8n &bidve (0 SpheditImetoled) lwak disseled in dry

pﬁ/ﬁ: %Bﬂ%n) §£6‘|‘Lffﬂ a-po% {8_%9 %glmqips)[wqgaggeggngﬁye mixture
'\?Vfg Heasd bf 1780w b I’°"r<)(t?rl of chBﬁg\Fa’l(sch%oled d3||uted with water

pi perazi ne-1- carboxim m e 11 é
6@5 @Lp) amiflitﬂfedlej'etcm}He}:teZi ¢alid was redissolved in THF/ tOAC 1:1

T LD e it e (. Spef Y b1 g O Fitgagap anc

2g6ivént iRl BIfbRICYBE®Ey of a bRa s8lid.yThei' PeNrR (BvMS0-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)-ethyi]-
acetamide (1)
F
' i F\©\ﬂ i
NH;, C,)J\'/Cl NJ\/Ci
H
\ 1
[0181] To a solution of 4-fluorophenylethylamine (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 at room
temperature for 1 hour after which time the reac'tion mixture was condensed in
vacuo, quenched with water, extracted with ethyl acetate (3X) and dried over
Na,S0O,. 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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car boxi m dam dell1ll (3R)-3-(fluoronmethyl)-N(3-{2-

593,7 [2-fluoro-4- (nethyl oxy)phenyl]ethyl}-4-
wox@s585¥9di hydr oqui nazol i n-7- PCT/US2004/039020

yl|)-N-[(1S, 2S, 3S,5R) -2, 6, 6- trimethyibicyclo[3.

] hept - 3- yl ] pi perazi ne-1- carboxi m dam de 112

(B3R -N-(3-{2-[2-fluoro-4- 629.7

(rret hyl oxy) phenyl ] et hyl } - 4-

B24- di hgyhehesisasfad-chioromethyl-3-[2-(4-fluoro-phenyl)-ethyl]-7-
My f niPb IR AzINN-41deS(ZS, 3S, 5R) - 2, 6, 6-
trimethyl bicyclo[3. . ]hept 3- yI]plpera2|ne 1-
car boxi m dam de Tabl e I es 113- 2f

Stm@LewJ MVH+ 11 (_Z_LLLLQL
548 Gl ]-2- ox % &b
di hydr oqui nazol i n- 7~y|} - hydroxy L/ [(1

R, 2S, 3S, 5Sk- 2,6,6-trinethyl bicyclo[ 3.1.1] heptc|3-

yl ] azeti di ne-1- carboxi m dam de 114 2

(2R, 6S)-L/-{3-[2-(2,4- 610.3

d|[mz]r opheydmpdimd ]1{4 2wqu|valents) was dissolved in neat POClz and

@1@%{@2&, tg,rg?lggly ”Srz @L r 5 m¥m}tes Sohg 4-ni rognthranmc 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 yellow from red.
Thereafter, the reaction mixture was refluxed at 100°C for 2 hours, followed
by removal of POCls in vacuo (addition of triethylamine to the rotovap
condenser). The crude product so obtained was neutralized with a saturated
solution of NaHCOs3, extracted with ethyl acetate (3 times), dried over NaSO,,
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-fluorophenyl)ethyl]-2-[(4-
methylpiperazinyl)-methyl]-7-nitro-3-hydroquinazolin-4- one
(3)
" F
NS
’)%N N02 K,\N NOZ
cl ' N
2 3
N
|
[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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trimethyl-bicyclo[3. .]hept-3- yl]norpholine-4-

carboxi m dam de 115 (3f?,55)-L/-{3-[2-(2,4- 608. 30
walz@klosrephenyl ) et hyl ] - 4- oxo- _ PCT/US2004/039020

3, 4- di hydr oqui nazolin-7-yl}- 3,5-dimethyl- /'-

[ (1R 2S,3S,59)-2,6,6- trinmethyl-bicyclo[3. .]hept-3-

yl ] pi per dine-1- carboxim dam dell6

4-acetyl-L/-{3-[2-(2,4- 637.4

di Wﬁpwldfﬁﬁeiﬁ,smlbed%le}em dhis procedure yielded a dark oil, and small

3S, 55)- 2,6, 6-
: }%@@%%WE BR8reMafi b he sroduqt’ Foitiatian of sheicianalogous
dpapduridéaeigdied He 4dBRBAWT thiceletivaiérts bt iéBpropy! ethyl
d| ch| or;{ghenyl et hyl ] - 4- oxo-

3, 0EN It PhemétiHwas ysed te prefgare Ems(;jp}es siS) 7Q, B2 674, 75,
I eridl ne-1-
EZ %Byréﬁ%%o?n? %d}n @@BY@%&M c,SnIOor ophenyl )- 657.3

et hyl ] - 4-oxo- 3, 4- di hydroqui nazolin-7-yl}-4-
ptetepl3a / [S;&Rh%&s’ﬂ&f 29j2, 42:I|ﬂu6rophenoxy)meth¥l]-3-methyl-7-

3 I azi ne-
trimethyl bi Cr%ut:rlo(-)é ?ly%ir% Eﬁwtzolm Xo]ngl Per

F O
Q OH -
~ N
N F _ H\\
KK\N NO, Acetone, 80°C, 8h F i N NO
Cl

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,

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-
hitrobenzo[d]1,2,3-triazin-4-one

eO o
N)K/@\ NaN02
H
F NO, Ij\

HyN
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carboxi m dam de 119 L/-{3-[2-(2,4- 628.3
di chl or ophenyl ) et hyl ] - 4- oxo-

wW@@2ebsastsydr oqui pazolin-7-yl}- L/'-[ (1R, 2S, 3S, S FRSHN66039020
trimethyl bicyclo[3. . ]hept-3- o _
yl]-3, 4-di hydr oi soqui nol i ne- 2(1H)-carboxi m dam de 120
L/-{3-[2-(2, 4-di chl or ophenyl )- 568.2 ethyl]-4-o0xo0-3, 4-
di hydr oqui nazol i n-7-yl}-3- hydroxy- /'-[(1
R, (B85, 5S) - Aaniktretofiemizayiie GV)O(EGIZ Srdol} ARk (40 mL), and
KII_ %gr%fgetrﬁjahéf ﬁfﬁl_(g?im%&é%gs&egg@%@]ice bath, and a solution of NaNO,
N _ ot /. -3 4
o 5ol Wetpr & LY RleSSgRaSpMsF: The iy W stired for
caf thexarang 2 a2 10N NaOH: M&adsea@dedet'lﬁyé };ﬁmng{v&’asdré@iiirﬁled for

- f -4- h h |)- et - 4- 0XQ- 3, 4- )

ai A0S HEkR 2l kSRR ts heyFhliter i AR, preacted with
camethyashe chiridé3and Bgeﬁ SvePMYSO4 O TheBUAO PYod RE V=2

phenyl’) - et hyl ] - 4- oxo- 3, o _
di eRyanataaiaphed qmsilica (30%) EtOAc/hexanes) yielding the desired

di Hl%lﬁ}ﬁ{ éé\ra')feﬁo%' oi" iﬂFet ygéﬁjifpeid:g&hggund was then converted to

Example 102 using the procedures described herein.

Method 7  Synthesis of 6-amino-2-[2-(2-fluoro-4-methoxyphenyl)ethyl]-
2-hydroisoquinolin-1-one

Step 1
O MeO F o
Aoy e O
+ /\;@/ Toluene N
HOOC NO, HoN Reflux ;\Ji@\
o NO,
A B Cc

[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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2.2.1] hept-2-yl)- piperazine-1-carboxamdine N H 124
N- (6, 6-Di nethy!- 589.2 bicyclo[3.1.1] hept - 2-
wq kovstobgb) - N - { 3-[ 2- (2-f | uor o- 4- PCT/US2004/039020

met hoxy- phenyl ) - et hyl ] - 4- oxo-

3, 4-di hydr oqui nazol i n-7-yl } -

3, 5-di net hyl - pi perazi ne-1- carboxam dine A .. 125

N- (1- Cycl ohexyl -ethyl)-N -{3- 563.3

[ 8t€R2f | uor o- 4- mret hoxyphenyl ) - et hyl ] - 4- oxo- 3, 4-

di hydr o- qui nazol i n-7-yl }-3,5- dinethyl -pi perazine-1 -
rboxam di ne 126 N-{3-[2-(2-Fl uoro-4-nethoxy- 569.2

p@ - 4- ox0- 3, 4- di hydro-quinazolin-7-yl}-N -

- di net hyl pi perazi ne- 1-&ar am di n8127
< 4- met hox;PIBAGG)S 4
x0- 3, 4- A(L/K@\

phen

di hydr o- qai nazo n-"Rikyl } -3

di nethyl -N - (2, 6, 6-t ri met hyl %. eyclof 3.1.1]hept- NH,
yl met hyl ) - pi perazine-1 - carboxam di ne 128 ‘
N-{3-[ 2- (2- €l uor o- 4- met hoxy- 590. 3 . D

phenyl ) - et hyl ] - 4- oxo- 3, 4-

[0187] The imide (C) was dissolved in CH,Cl; and cooled to -78°C. 3

equivalents of DIBAL (1M in CH2Cly) 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 equivaients 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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di hydr o- qui nazolin-7-yl}-3, 5-

dimethyl -N -(1,3,3-trinethyl bicyclo[ 2.2.1] hept-2-yl)-
wW@R@sHnsBPne- 1- car boxam di ne 129 PCT/US2004/039020

(3S)-L/-{3-[2-(2-fluoro-4- 587.3

met hyl phenyl ) et hyl ] - 4- oxo-

3, 4-di hydroqui nazolin-7-yl}-3- isopropyl- /'-[(1

R, 2S, 3S,55)- 2,6,6-trinethylbicyclo[ 3.1.1]hept-3-yl]-

pi PXAMP LE-CO UPLINGXOFi RIPERRZINYOONE WITH THIOUREA

(3S)-3-benzyl -L/-{3-[2-(2- 635.3

f 1 uor o- 8ynthdsis pif ¢35)-Nef3:2-{2-fluoro-4- methoxyphenyl)ethyl]-4-oxo-

4- 0x0- 324yt dikB-gHY 1408 dr B umazolm-?-yl} 3- met 1-5-gx0- N'-

7-yl } - Lf(18[4S.Bs: )@Gﬁr%eﬁgblwdm?m 31 Ji %perazine.1-

](22)‘“33?%”’@‘3?&%’“@@ 9P2%h1 5
fl

uor o- 4maet hyLphenyl ) et hyl ] -
4- oxo- 3, 4-di h¥ Jui nazol i nO
7-yl}-L/" -] ( 3S,59)-2, , 6- trlnethylblcy0|o[3

.. 1] hept - 3- yl pigers

met hyl phenyl ) ettyl
3, 4-di hydr oqui naz
2, 5- bi s[ 2- (net hyl

-[ (1R, 2S, 3S, 55)

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 NH3 in MeOH/CH,Cl) to provide 1.55 g of the
titte 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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trimethyl bicycl o[ 3. . ]hept 3- yllp | erazi ne-1-

car boxi ?/n dam del33 (3S)- /-{3-[2-(2-fluoro-4- 674.4
woreaolspsphenyl ) et hyl | - 4- oxo- PCT/US2004/039020

3, 4- di hydr oqui nazol i n-7-yl } - 3-

(1Windol -3-yl methyl)-L/"- [(1f?,2S, 3S,5S)-2,6, 6-

trinmethyl bicyclot3. .1]hept-3- yl]piperazine-1-

car boxi m dam de 134 (8aS) L/-{3-[2-(2-fluoro-4- 585.3

meRPRfRfeHSINg élmmqthadmgy described in Scheme 1a and the appropriate

, [ ui 7- (1R 2S, 3S, 5S) -2, 6, 6-
tréﬂ@pﬂéﬁéﬁ ple 1ﬁ%ﬁ1%wméh inclu ehydroxymefhyl-substltuted

Lo omo o o B e
n@% mqqg,n)qronn@t)eoammo alcohol N-cyano substituted

R zs%%”ﬁ%sfd‘“é&@%@‘ﬁ&?#%?%“ﬁ&éf%@? REby: gt ghnosBoc

yIﬁrptq@angﬂ Gvérabs dnae&qm:ﬁe@amedeeééﬁd treating the mono-Boc
rf- but [2-(2- 617.4 1 uor 0- 4-
%ﬁ@f&ﬁﬁ% Py ql,)wléh é/_a@;ggen bromide (2.5 equivalents) and Hunlg s

3 ksl (MYIE QAVABRDOtHirRY, puditying He re%&ﬂlﬁg%%rﬁes p15pse}azme 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 materials 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. 09/945,384; 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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trimet hyl bi cycl o[ 3.

] hept-3- vy
[

car boxi ni dani de 137 (3S)-L/-{3-
woreaosozyphenyl ) et hyl ] - 4- oxo-

3, 4- di hydr oqui nazol i n-7-yl } - 3-

- N[(1R 2S, 3S,5S)-2, 6, 6- _ _
trimethyl bicyclo[3.1.1] hept-3- yl]piperazi ne-1-

carboxi m dam de 138 (2S,5S)-L/-{3-[2-(2-fluoro-4-
7ob%akleel Bxamples4166ct hyl | - 4- oxo-
3, 4- dlhydrqu|nazoI|n 7- yI}

|]|O
2-(2

M\

er azi ne- 1-
fluoro-4- 690.4

PCT/US2004/039020

(1H i ndol - 3-yl met hyl ) - L

D

2, NPTt Z=(methyt §ggiguet hytT=—N—

tr|i meghyl bi cycl of 3. ] hept - 3- y ]

I_\

YR-2S; US‘N S‘ 2
] k)
. a

o™
()]

pi per azi ne-

[0 £ A 01 A

MH+

met ho
3,|4-di

tri mef hyI™

yll] he

car bo inidanide

3,4-di

cdqrgo Iénﬁoam de, 139 TS?S‘- /-1004‘3(_-

.CH

40 (3 J {
dijchl or ophenyl ) et hyl ] - 4-
hydr oqui nazol i n-7- y

yra2|n

3-

(35)- -(3-‘{2-{2-fluoro Za

(LR SR,

yl)-3-meth I) N(18, 2s 5R)-

22 BB/

Rirethyibicydof3.1 2 hept-3-
yl]piperazine-1-
carboximidamide

575.7

/'-gz 6- d| met hyl phenyl ) -

<M@

Chir

N/ﬁ‘\CH

NH
CH,

al

(38,58)-N-(3-{2-[2-fluoro-4-~
(methyloxy)phenyl]ethyl}-4-
0x0-3,4-dihydroquinazolin-7-
yI)-3,5-dimethyl-N'-
[(18,28,38,5R)-2,8,6-
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-
carboximidamide

580.8

o-Q

o H,Ca_+
\Q\ANJK/Q\ N:‘\CHs
kN

NS

Chi
CH,

P& \CH
N7 NN
: (:‘w

CH

[

ral

(3R,58)-N-(3-{2-[2-fluoro-4-
(methyloxy)phenyllethyl}-4-
oxo-3,4-dihydroquinazolin-7-
yl)-3,5-dimethyi-N'-
[(18,2S,5R)-2,6,6-~
trimethylibicyclo[3.1.1]hept-3-
yllpiperazine-1-
carboximidamide

589.8

F Chiral

T

(3S)-N-(3-{2-[2-fluoro-4-
(methyloxy)phenyllethyl}-4-
0x0-3,4-dihydroquinazolin-7-
yb)-3-methyl-N'-[4-
(trifluoromethyl)cyclohexyllpip
erazine-1-carboximidamide

580.6

Chiral

N-[2-(dimethylamino)ethyl]-N'-
(3-{2-[2~fluoro-4-
(methyloxy)phenyllethyl}-4-
0x0-3,4-dihydroquinazolin-7-
yl)-N-(phenylmethyl)-N"-
[(1S,28,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllguanidine

653.9
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di met hyl pi per azi ne- 1-

car boxi m dam de 141

(3S)-L/-{3-[2-(2,4- 595.1 dichl orophenyl)ethyl]-4-oxo-

W@ 20b505t3ydr oqui nazol i n-7-yl }-
di met hyl bi cycl o[ 3.
met hyl pi per azi ne- 1-
(3S)-L/"
L/=-{3-[2-(2, 4-

-{[ (1S, 2R, 5S) - BCBUS2004/039020

] hept-2- yl]nethyl}-3-
car boxi m dam de 142
-[(1S)-1- 571.2 cycl ohexyl et hyl ] -
(M#3) dichl oro-phenyl)ethyl]-4-oxo-

%'

3,/49di droqui nazol i n-

carbo ﬁé‘iﬂgAi? 3 (3
dijchl or ophe 3]

4- dj hydr oqui n EtiaL7)&l

2, 3- dlnethylcycIoHex

Ki m dam de 144 (3S)-

- (
ar bo
Dr ophenyl ) et hyl ] - 4- oxo-

it chl

} -3

't

2.
sz

WCH,

%/w“{*g_ [ 2-

( MH+3

pet hagpiNgeHan-ne- 1- 545.7
Puctephsm@)etbyl]-4-oxo-3,4-
dihydroquinazolin-7-yl}-3-

nmmWN[18285m266-
gg @V%{%[? Adlhept-3-

44-0d

Ar box
]-Lf-
| hydr oqui "hazol i

N

N7

drqu|na20||n-/ yi¥= éH RS

! I cyclcphexyI‘L)aC o
{l[ 2- (2|h<j]‘%op e

ra2|n
5 cye

)

rbOX|m|§am|8e
%5N&p@¢
edl oroph Syl) thyl]-4- xo-

zoln<r2 I =3-
embwlfw%@msﬁ -46,6-
trimethylibicyclo[3.1. 1]hept 3-
ylpiperazine-1-

carboximidamide

563.7

11

S

H

@H

L\/NH

cnral | (38)-N-{3-[(1R,2S)-2-hydroxy-
2,3-dihydro-1H-inden-1-yl]-4-
ox0-3,4-dihydroquinazolin-7-
yI}-3-methyl-N'- :
[(18,28,38,5R)-2,6,6-
trimethyibicyclo[3.1.1]hept-3-
yllpiperazine-1-
carboximidamide

555.7

12

N/k

an

WCH,

K,NH

(38)-N'-(4,4-
difluorocyclohexyl)-N-(3-{2-[2-
fluoro-4-
(methyloxy)phenyljethyl}-4-
0xo0-3,4-dihydroquinazolin-7-
yl)-3-methylpiperazine-1-
carboximidamide

Chiral 557.6

13

“@wu@

\\F

\\CH

Chiral 539.6

(38)-N'~(4-fluorocyclohexyi)-
N-(3-{2-[2-fluoro-4-
(methyloxy)phenyl]ethyl}-4-
0x0-3,4-dihydroquinazolin-7-
yl)-3-methylpiperazine-1-
carboximidamide

14

5

H,
CH

523.7

chral | (3S)-N-{3-[(1S)-1-
(hydroxymethyl)-3-
methylbutyl]-4-oxo-3,4-
dihydroquinazolin-7-yi}-3-
methyl-N'-[(18,2S,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-
carboximidamide
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met hyl pi per azi ne- 1-

car boxi m dam de (3S) -

[-{3-[2-(2,4- 555.2 dichlorophenyl)ethyl]-4-oxo-

W@ 20bs@st39dr oqui nazol in-7-yl } -
met hyl cycl ohexyl ) pi per azi ne-

/-{3-[2-(2,4- 557.8 dichl orophenyl)ethyl]-4-oxo-
(MH3) 3, 4-di hydroqui nazolin-7-yl}-3- nethyl -

net hyl -

- ( 2- PCT/US2004/039020

1- car boxi m dam de (3S)-

~(3- |

1-car boxi ni dam de

hvl r‘yr‘l ohexyl ) pi perazi ne-

8/ ent yb- L/ - {80 2>, 527 18R 55)-N-(3-{2-[2fluoro-4- | 549.7
gg’si_ di Fé:chl 5 p yb |{] j\?; (methyloxy)phenyllethyl}-4-
0Xo- 3,{4- di hy roqw'\ha °|X° 354 d'he%ﬂ;?%'”gfo"” -7~
L} 34 net hyl pi per aZ'N - 'N C NX| i 4 Eﬂ fcj:j{%:rllohexyl piperazine-
(35) -1V -cycl oheptyl - L/ “19° 558 i]carbommldamme
(4, 4- di chl or ophenyl ) et hyl ] - 4-o VH+B)
0Xo0- 3| 4-di hydroqw nazol i n-7- L ; H mq\
yl[Fte37 et gyt piperazine-—t———earbex m e = -
/.{Tg,e.5 y. g 532. 20 di chl ornS'FI %ﬁ} Xy)p %‘%Oro‘l 549.7
(VH+3)] 3, 4- ¥-Nyerg oln\‘ } 93% I|n \
met hy| pi perazl ne- & N'
- [532] 2 dichl or ophenyl )eﬁ'hyL 4 ox exy| plperazme-
1 carboxnmldamlde
17 ‘F H.c. .. SHs Chiral | (38,58)-N-{3-[2-(2,4- 577.7
0 s cH difluorophenyl)ethyl]-4-oxo-
N 2 3,4-dihydroquinazolin-7-yl}-
£ k CH 3,5-dimethyl-N'-
N/\“ 3 [(18,2S,3S,5R)-2,6,5-
NH trimethylbicyclo[3, 1.1]hept-3-
CH yllpiperazine-1-
8 carboximidamide
18 | cH, cn. Chiral [ (3R,58)-N~{3-[(1S)-2-[2-fluoro- | 619.8
0 OH, H,Ca ] ° 4-(methyloxy)phenyl]-1-
‘ CH, (hydroxymethyl)ethylj-4-oxo-
Q\/(NJD NI“ 3,4-dihydroquinazolin-7-yi}-
P NSy CHy 3,5-dimethyl-N'-
H K,NH [(1S,28,3S,5R)-2,6,6-
H trimethylbicyclo[3.1.1]hept-3-
CH, yllpiperazine-1-
carboximidamide
19 | CH, Ci_{ Chiral | (3S,58)-N-{3-[(1S)-2-[2-fluoro- | 619.8
0 OH, M,C ? 4-(methyloxy)phenyl}-1-
\Q\/( CH3 (hydroxymethyl)ethyl]-4-oxo-
N N 3,4-dihydroquinazolin-7-yl}-
F Sy NJ\N/\‘\\CHa 3,5-dimethyl-N'-
H NH [(18,28,3S,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
CH, yllpiperazine-1-
carboximidamide
20 | . Hee CH, ctiral | (3R,55)-N-{3-2-(4- 559.7
0 3 e CH fluorophenyl)ethyl]-4-oxo-3,4-
N S L dihydroquinazolin-7-yl}-3,5-
k\N N’JI\N CH, dlmethyl N'-[(18,28,3S 5R)
H LUNH trlmethylblcyclo[3.1.1]hept—3-
éH yllpiperazine-1-
3 carboximidamide
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3, 4-di hydroqui nazolin-7-yl}- |
"-(1, 2-di et hyl propyl ) -3- net hyl pi perazi ne- 1-
w@ a0050%i3si dam de (3S)-/V-{3-[2-(2,4- 574.2 PCT/US2004/039020
di chl or ophenyi ) et hyl ] - 4- oxo-
3, 4-di hydroqui nazoiin-7-yl}- (M*3) C
"-(1, 5-di net hyl hexyl ) -3- nethyl pi perazi ne-1-

carboxi m dam de n N (3S)-

[-{3-[2-(2, 4- 567.2

dijc2l or ophenyl ) et hyl ] - 4-OXQEH, o (3R)-3-(dimethylamino)-N-(3- 589.8
3,/ 4- di HWr | naz§l i n-7: M\dﬂ | 31 (2Mluorbdazol -
yl) propyi | -F net h | erhrq? el afnhﬂiwquv)@myﬁ%hxl}aﬂ)
/1{3-]2- (2, i 53k opfi 'ényl @tqﬁrﬂ ihydreguinazolin-7-
3, 4- di hydr oqui nazol in-P-y (chH+3) Y o il b ZSI3%51R1)§6,§35
/'~ (1] 2-di net hyl propyl ) - 3- rrethy|p]/q Hgl}r‘gé"ﬁ Ihept-3-
carboxi m dam de (3S)- /-{3-[2-(2,4 cé;( damide
diichl pr ophenyl ) et hyl ] - 4- oxo-
3, %20 hydrogqui mazor i n=7-yi} cﬁ- B ST 3 dih&tfiamiho)-N-(3- | 589.8
pheny! etch i per &zi ne-"¢ 8/ HbOX| ()33) -( étﬁ*} A
(3S)-WI[(1 R CHe SRy et hwéthylo&!')plﬁé’wﬂe?hy@}z’r 4-
dii ch! pr ophenryl )et&llq Ahfl-JbN - {CH, oxo-3,4-dihydroquinazolin-7-
H cH y)-N'-[(18,28,38,5R)-2,6,6-
: trimethylbicyclo[3.1.1]hept-3-
yllpyrrolidine-1-
carboximidamide
23 | CH, chral | (38)-N-(3-{2-[2-fluoro-4- 591.7
: (methyloxy)phenyljethyl}-4-
\Q\/\ H' 0x0-3,4-dihydroquinazolin-7-
J‘j@\ yl)-4-hydroxy-3-methyl-N'-
s [(18,2S,5R)-2,6,6-
N. trimethylbicyclo[3.1.1]hept-3-
K( OH yllpiperazine-1-
carboximidamide
24: . H.G CH, cniral | (3S,58)-N-{3-[2-(4- 559.7
\©\/\ 0 3 oH fluorophenyl)ethyl]-4-oxo-3,4-
3 dihydroquinazolin-7-yl}-3,5-
Nﬁ%@\ )N,\ dimethyl-N'-[(18,2S,5R)-2,6,6-
SN N SNNCHs | trimethylbicyclo]3.1.1]hept-3-
H K(NH yllpiperazine-1-
carboximidamide
CH,
25 F He CH, cnirall (3R,5S)-N-{3-[2-(2,4- 577.7
0 3 difluorophenyl)ethyl]-4-oxo-
\Q\/\ CHS 3,4-dihydroquinazolin-7-yl}-
Nk )N,\ 3,5-dimethyl-N"-
F SN NTONTNWCHs | [(18,28,38 5R)-2,6,6-
H K/NH trimethylbicyclo[3.1.1]hept-3-
Y yllpiperazine-1-
CH; carboximidamide
26 CH, chirall (3R,58)-N-{3-[2-(2-fluoro-4- 573.8

H,C a oH methylphenyl)ethyl]-4-oxo-
v s | 3,4-dihydroquinazolin-7-yl}-

/“i oy | 35-dimethyl-N-
N7 N7 TR [(1S,28,38,5R)-2,6,6-
A trimethylbicyclo[3.1.1]hept-3-
éH yl]piperazine-1-
3 carboximidamide
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3, 4-di hydr oqui nazolin-7-yl }- 3-

Y _ met hyl pi perazi ne-1- H
car boxi m dam del57 (3R)-L/-{3-[2-(2,4- 563.2
walz@shsisophenyl ) et hyl | - 4- oxo- PCT/US2004/039020
3, 4-di hydr oqui nazol i n-7-yl }-3- methyl - -[(19)-1- |
phenyl et hyl ] pi perazi ne-1 - carboxi m dam de 158
(3R, 5S5)- /'-cyclopentyl-/V-{3- 541.1
[2-(2, 4-di chl orophenyl)ethyl]-
29Xp- % Z-di hydroqui naggl i nlcH, (3, 53)-N-{3-[2-(2-f|U0f0-4- 573.8
-8, i met hyl pi per e
}53) @3,&@ D pe ECHl Ca??gihygﬁoqumazo n-7-
3 5 dlmethyl -N'-
oropkenyl) &t < 44 < CH BR).2.6.
Hi hydr oqui na2ol 1 n-H- YL} n3s 5- {r??%?cyé*ém?gept-s-
yl cycl ohexyl ) pi perazi ng- - car ARgl 0
5)- L/'-[(1S)-1- 583. 1C*z'>yc| ohowb@d,ﬂﬂwdude
3 [2 (2, 4- dichl orophenyl)ethyl]-4-oxo-
t J' hydrogqurmazot i n- / yl }CH' ot | (3R,5S)-N-{3-[(15)-2-(4- 589.8
: wéé azi n 19 OXI flubaeribdey16 1
| (hydroxymethyl)ethyl]-4-oxo-
i chl or ophenyl - 3,4-dihydroguinazolin-7-yl}-
3, 4- di hydr oqui na /\“CH 3,5-dimethyl-N'-
[(15,2S,3S,5R)-2,6,6-
< trimethylbicyclof3.1.1}hept-3-
CHs yl]piperazine-1-
carboximidamide
29 ot (35)-N-{3-[2-(4- 561.7
Hu =~CH, fluorophenyhethyl]-4-oxo-3,4-
dihydroquinazolin-7-yl}-4-
k)‘j@ hydroxy-3-methyl-N'-
N/\ [(18,258,5R)-2,6,6-
‘\<N trimethylbicyclo[3.1.1]hept-3-
H CHOH yl]piperazine-1-
8 carboximidamide
30 GH, (3R 5S)-N-{3-12-(4- 576.2
C H.C chlorophenyl)ethyl]-4-oxo-3,4-
/U\/©\ e CH, | gihydroquinazolin-7-y}-3,5-
dimethyl-N'-[(1S5,2S,3S,5R)-
N N/\\\CH 26.6-
K/NH trimethylbicyclo[3.1.1]hept-3-
= yllpiperazine-1-
CH, carboximidamide
31 o, . My ol (3R,5S)-N-{3-12-(2,4- 610.6
\Q\/\ 3 e CH3 dichlorophenyl)ethyl]-4-oxo-
3,4-dihydroquinazolin-7-yl}-
l\)n ‘ N/\\\CH g,g-gfmethyl-N'—[mS,ZS.SR)-
i k/NH trimethylbicyclo[3.1.1]hept-3-
yi]piperazine-1-
Hy carboximidamide
32 HG cH, o | (3R,5S)-N-{3-[(15)-2-(4- 606.2
\©\/( g e c;H3 chloropheny!)-1-
(hydroxymethyl)ethyl]-4-oxo-
/U\/©\ CH, 3,4-dihydroquinazolin-7-yl}-
N/\“ 3,5-dimethyl-N'-[(1S,28,5R)-
i (_nH 2,6,6-
E: trimethylbicyclo[3.1.1]hept-3-
yl]piperazine-1-
carboximidamide
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- (2, 3-di net hyl cycl ohexyl ) -

3, 5-d
WQ 3RS55

L/ -{3-

i met hyl pi perazi ne- 1-
oL/ -[1, 1" -
[ 2-

car boxi m dam de 162

0Xx0- 3, 4- di hydr oqui nazol in-7- |

yl }-3, 5-di net hyl pi per azi ne- 1-

car boxi m dam del63

637.2 bi (cycl ohexyl) - 2-yl | PCT/US2004/039020
(2, 4-di chl orophenyl ) et hyl]-4-

(3IR5S)-L/-{3-[2-(2,4- 5692
dijcH or ohenyl b,@t hyl ] OX0Q-CH, o | (3R,5S)-N-{3-[(1S)-2-hydroxy- | 571.8
3,/4-di h oq n&zol i n-H7 bHS 51 thrhenyipethyl)ethy(-2-oxo-
met hy! Sershe NENRFRET ag 1- car pdidiyeranyitrzoiezyl)-
(3R 5H)-L/" - Cyd‘qlalg yI/{L/ﬁ\% ?bH 637 2gfmemy' NU1S.25,5R)-
[ 2- (2{4-dichl ordpheny 1 .
4+0x01 3, 4- di hydr oqui naZO|LI\D'|NH tnmet;&?:cgct[m Alhept-3
74yl } 1 3, 5-di net hyl pi perazi@e- 1-caf m‘ge 165
(3R 55)-L/-{3-[2-(2, 4- 543. 0
dl 4I JI UlJlTCIIyI )Ct hyl ]
‘ ) {3 -gd-chjoro-2- 594.2
3, A\?' @' nazol i n- M, grﬁ&% yl Eegtzhy] 4- !)xo 3,4-
d[ t hyl pi p&razi ne- car inazolin-7-y}-3,5-
(BR 58) - LIF{ 3] ?tr dimethyl-N'-{(1S,2S,5R)-2,6,6-
dj chl proptfenyl ) e N trimethylbicyclo[3.1.1]hept-3-
3, 4-d] hydr oqui nazol i n- ~ |vilpiperazine-1-
L{' - (1, 5-di et hyl hexyl ) 3 C-)H | di rqedah)bb(mmri@am ne-1 -
car boki m dam de s
35 H,C (3R,58)-N-(3-{2-[2-fluoro-4- 590.8
Q\A ~‘LCH (methyloxy)phenyljethyl}-4-
0x0-3,4-dihydropyrido[2,3-
)ﬁ\/j\ oH, d]pyrimidin-7-yl)-3,5-dimethyl-
~‘ N'-[(1S,28,3S,5R)-2,6,6-
K/NH trimethylbicyclo[3.1.1]hept-3-
éH yllpiperazine-1-
3 carboximidamide
36 | GCH, cn, Chiral (38,58)-4-cyano-N-(3-{2-[2- 614.8
0 o HiCa o~ ° fluoro-4-
\Q\/\ CH3 (methyloxy)phenyljethyi}-4-
N f\} oxo-3,4-dihydroquinazolin-7-
F S NS CHy yl)-3,5-dimethyl-N'-
H k(N [(15,28,3S,5R)-2,6,6-
W trimethylbicyclo[3.1.1]hept-3-
CH, yllpiperazine-1-
carboximidamide
37 | CH, cn, Chiral | (38,58)-N-(3-{2-[2-fluoro-4- 603.8
o o HCa -~ ° (methyloxy)phenyl]ethyi}-4-
CH3 0xo0-3,4-dihydroquinazolin-7-
Q\AN NI“ yl)-N,3,5-trimethyl-N'-
F Sy NJ\N/\»CHS [(1S,28,38,5R)-2,6,6-
S NH trimethylbicyclo[3.1.1]hept-3-
s : ;
yllpiperazine-1-
CH, carboximidamide
38 OH o (38)-N-(3-{2-[2-fluoro-4- 591.7
e o CsH (methyloxy)phenyljethyl}-4-
3 \Q\A \ * | oxo-3,4-dihydroquinazolin-7-
N NI yl)-N'-[(18,2S,3S,5R)-2-
F k\N NJ\N wCHy | (hydroxymethyi)-6,6-
H k/NH dimethylbicyclo[3.1.1]hept-3-

yl]-3-methylpiperazine-1-
carboximidamide

112



167 (
di chl

WQ‘s;z(mSMStsyﬂroqui nazolin-7-yl}-

3R, 5S)- /-{3-[2-(2,4- 543.0
or ophenyl ) et hyl ] - 4- oxo-
I

PCT/US2004/039020

- (1, 2-di net hyl propyl ) -3, 5- di net hyl pi perazi ne-1 -
carbOX|n1dan1de 168 (3R, 5S)-/V-{3- [2 (2,4- 600.1

di chl
3,4-d

or ophenyl ) et hyl ] - 4- oxo-
i hydr oqui nazolin-7-vl}-

3, 5-di net hyl -

'3Q\_
ar bgx
ycl g
i chl
4- @
5-0
-{3-
, 4-d

gor phol i n- 4-yl pr

m de(ﬁR 58) '7"
orophenyl)

hex

|hydrqu|nazoI|n*V }NHI

I met hyl pi perazi ne-1-° boxi
[2-(2,4- 569.0 dlchlorophenyl
i hydroqui nazolin-7-yl}-

ira
cpia XY tj_chlggz,a;ghqnyl)ethyl]—4-oxo-3,4-

L

1 Z3P)N-{B-[2-(4- 562.2

dihydroquinazolin-7-yl}-3-
methyl-N'-{(15,28,3S,5R)-
2 6 6-

ethy lcgfga)1 .1]hept-3-

Itb Y dafhideX0-

/406 (
arbq
X0- 3
i hyg
ring
ar ba

OO0 00T W™=WWO oo ==

Z_3-di et fyT Cycl ojqexy| Yook,
(BR, 5S)*

alitrkh
;oqw n;agol i"ﬁl’;@]\

u onet-
thyIBicycIo Aép
L

Xi m dam de

[C(

Ryl ]

u cgrpth
Bher

1f 5

mwmumaz '4“e 1-
Wiifubropiehyl)-607 .
rifjofaeetiyyl)gth 3]- 41-exo 3,4-
e pab
pﬁzmgﬂgyﬂ BZ( 192138,
trimethylbicyclo[3.1.1]hept-3-

yllpiperazine-1-
carboximidamide

595.7

41

CH Chiral

e s

“CH

K,NH

I=

(3S)-N-{6-fluoro-3-[2-(4-
fluorophenyl)ethyl]-4-ox0-3,4-
dihydroguinazolin-7-yl}-3-
methyl-N'-[(1S,28,3S,5R)-
2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-
carboximidamide

563.7

42

Chiral

CH,

(3R,5S8)-N-{6-fluoro-3-[2-(4~
fluorophenyl)ethyl]-4-oxo-3,4-
dihydroquinazolin-7-yl}-3,5-~
dimethyl-N'-[(1S,25,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yljpiperazine-1-
carboximidamide

577.7

43

Chiral

(38)-N-(3-{(1R)-2-[2-fluoro-4-
(methyloxy)phenyl]-1-
methylethyi}-4-ox0-3,4-
dihydroquinazolin-7-yl)-3-
methyl-N'-[(1S,28,3S,5R)-
2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-
carboximidamide

589.8

44

Chiral

(3S)-N-(8-fluoro-3~{2-]2-fluoro-
4-(methyloxy)phenyllethyl}-4-
0x0-3,4-dihydroquinazolin-7-
yl)-3-methyl-N'-
[(18,28,3S,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-
carboximidamide

593.7
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(3R 55)- /-{3-[2-(3,4- 607.2
di chl or ophenyl ) et hyl ] - 4- oxo-

W@ 2eb5@5139dr oqui nazol in-7-yl } -

[ (1R 2S, 3S,59)-2, 6, 6-
yl ] pi perazi ne-1-

trimethy

3, 5-di net hyl
-bicycl o[ 3. .
carboxi m dam de L/-(3-{2-[2-fluoro-4-

651. 4 (et hyl oxy) phenyl ]

et hyl } - 4-

] hept - 3-
0xo0- 3, 4-di hydr o- 7-

- L/ ' PCT/US2004/039020

qui nazolinyl)-4- (phenylnethyl)-/V -
[((487, @8, 35, 55) -2, 6, 6- t1imethytdi SR PO IS-(BHiubf e fR[23- | 607.8
vl 1- 1-dpimer azi necar boX}: rgrd Wiigos . [2 fluoro L
673. 1 ‘S@\Xﬁxy pheny! 4- é‘%@mﬁo’ﬂ/ Ril‘ie
qui nazol i pyl [ - rphal i nyl]® Fﬂ maﬂm“7'
[|( 1/ 72S39; 5S) - prom Vi cyq [2 ge
Vi 1-1- pi per azi necar béxi i dumi de17X>APmN008,
4 (4-acetyl phenyl ) - L/ - (3- (R: [ 2- 673 Bomasints ] P
f{l uorjo- 4- (nEthonxy)phenyI] ethylkzﬁmgmgm&mé dlhyd
rio- 7-| qui nazolinyl)-L/"- [(1R 2S, 3S,5S)-2, 6, 6-
tru@mtnxl bi cycTo[s Jcheptc@-omm (SS)-N-{3-[2-(2—ﬂuoro—4- 559.7
methylphenyl)ethyl]-4-oxo-
3,4-dihydroquinazolin-7-yl}-3-
k CH methyl-N'-[(1S,2S,3S,5R)-
N » -
H L NH trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-
carboximidamide
47 | cH, o ™ | (BR5S)-N-(3{(1R)-2-[2- 603.8
o} CH. O H,C 3 fluoro-4-(methyloxy)phenyl]-1-
: CHa methylethyl}-4-0x0-3,4-
N NY dihydroquinazolin-7-y1)-3,5-
F Sy A CHe dimethyl-N'-{(1S,2S,3S,5R)-
H K/NH 2,6,6-
¥ trimethylbicyclo[3.1.1]hept-3-
CH, yllpiperazine-1-
carboximidamide
48 | cH, ol | (3S,58)-N-(3-{(1R)-2-[2- 603.8
) H,C FHy fluoro-4-(methyloxy)phenyi]-1-
¢ © CHs methylethyl}-4-oxo-3,4-
]\lj\)jm )Nl\\ dihydroquinazolin-7-yl)-3,5-
F < \CH dimethyl-N'-[(1S,2S,3S,5R)-
N NN 1 o6e
NH trimethylbicyclo[3.1.1]hept-3-
CH, yllpiperazine-1-
carboximidamide
49 ' o . CH, o | (35)-N-{3-[(1R)-2-(2-fluoro-4- | 573.8
3 Q\/CLHS o 3 CH methylphenyl)-1-methylethyl}-
N ) : 4-0x0-3,4-dihydroquinazolin-
« | 7-yl}-3-methyl-N'-
F S HJ\N SO 1018,25,35,5R)-2,6,6-
LA trimethylbicyclo[3.1.1]hept-3-

yllpiperazine-1-
carboximidamide
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yl']-1- piperazi necarboxi m dam de 176

L/-(3-{2-[2-fluoro-4- 637.6
wQ pwsloyizeky) phenyl ] et hyl } - 4-
qui nazol i nyl ) -4-(2-pyridi nyl
"-[(1R 2S,3S,55)-2,6,6- tri

0X0- 3, 4- di hydr o- 7PCT/US2004/039020

) -
met hyl

- bi cycl o[ 3.

] hept-3- yl]-1- piperazinecarboxi m dam de 177

fluorophenyl)-1-methylethyl}-
4-o0x0-3,4-dihydroquinazolin-
7-y1}-3,5-dimethyl-N'-
[(18,28,38,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yijpiperazine-1-
carboximidamide

L/-(3-{2-[2-fluoro-4- 607.7
(et hyj,axy) phenyl ] et hyl}e4- @%0<8, 433 P BN B 1R)-2-(2- 587.8
qui naz,aalel )-ERQ [(1RZY CﬁS) 'U6r° methylphenyl) 1'
tri mgt hyl 1iept™= 3-° yi|] hvt
i soqui j Lde 128, L/ 2“'[’ %
64. 8 (met hyl oxy) phenylN ethyl,} - 4- |0 3)‘
qui nazol i nyl ) -4-(2- phenyl g hyl) - '-/t th Ibicvcl 11h t- )
[{1R[2S, 3S,59)-2,6,6- triméthyl - Yol 'ﬁ’fflaﬂwé i
yl ]1-%4- pi perazi necar boxi m dam de l%grbox.mldamm
LY -(3-{2-[2-fluoro-4- 642.7
(U t AyT oxy) TenyITet hyI } 4 cmxom@, 43RIBBYIH B TR)-2-(2,4- 624.7
gui nazeld nyl ) - dichlorophenyl)-1-
q CH o methylethyl]-4-ox0-3,4-
dihydroquinazolin-7-yl}-3,5-
& k\ CH dimethyl-N'-[(18,2S,3S,5R)-
N ,’j W > 1266-
\/NH trimethylbicyclo[3.1.1]hept-3-
CH, yllpiperazine-1-
carboximidamide
52 CH, = (3S)-N-{3-[(1R)-2-(2,4- 610.6
H3C CH, | dichiorophenyl)-1-
methylethyl]-4-oxo-3,4-
\Q\)\ /‘D dihydroquinazolin-7-yi}-3-
methyl-N'-[(1S,2S,3S,5R)-
N /kN/\j¢CH Den
L_nn trimethylbicyclo[3.1.1]hept-3-
ylipiperazine-1-
carboximidamide
53 | C CH, cniel | (3S)-N-{3-[(1R)-2-(4- , 559.7
3 fluorophenyl)-1-methylethyl]-
CH3 4-0x0-3,4-dihydroquinazolin-
k 7-yl}-3-methyl-N'-
N WwCHs 1 1(18,28,35,5R)-2,6,6-
NH trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-
carboximidamide
54 cH, cnrl (3R,5S)-N-{3-[(1R)-2-(4- 573.8
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[ (1R 2S,3S,55)-2,6,6- tri
yl]1-1,4"-bipiperidine-1"-

met hyl - bi cycl of 3.
car boxi m dam de 180

] hept - 3-

W0 240308391 2-f | uoro-4- 577.6 (nethyl oxy) phenyl ] eerys3004039020
0x0- 3, 4-di hydro-7- quinazolinyl)-L/"-

[ (1R 2S, 3S,5S)-2,6,6- tri

met hyl bi cycl o[ 3. . ]

yl]-4-thionorpholinecarboxi m dam del81 et hyl

-[(3-{2-[2-fl uoro-

4- 647.3

hept - 3-

[4-((2)

qui nazel |
tiri met hy
pi perazin

»\ am

{1:€

(¥ hyl oxy) phenyl ] et hyl } - 4- abixo- B}

- {A,64R52308S) |
.1] he - yl)]

Bererd:

At

(3 {2]

BIHNRBe(18)-24-
ghigroghenyl)-1-methylethyl]-

rﬁgtyﬁygyma_g.olm-

g 6803-3

| ce?ﬁat
(et hyl oxy) phen

trlmethy cyclo[3.1.1]hept-3-

qui nazol i nyl ) -

met hy
R, 2S,/5S)-2, 6,

| -4-piperidinyl)-L/"

L/ - nethWI-u\%

6-trinethyl bicyclo[ 3.

yl]piperazine-1-
carboximidamide

ept - 3-

576.2

yT@egtHanl di ne
fll uor az14- Lret
ethyl}-4

qui nazol ¥

183 4- (1-ethylgpr opyl
hxloxy)ph@

2di hy rgﬁ
‘DIS}\R 8S S)- 2,6
N/\rCH

CH3

(3R, 59)-N-B4(1R¥2-(o51. 4
chlorophenyl)-1-methylethyl]-
4-0x0-3,4-dihydroquinazolin-
7-63-8r5-dimethyNyi cycl of
[(1S,28,3S,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-
carboximidamide

5802

57

CH; Chira

H,Ca_
N

N ‘\\CHS

LN
CH

(3R,58)-N-{3-[(1R)-2-(4-
bromophenyi)-1-methylethyl]-
4-0x0-3,4-dihydroquinazolin-
7-yl}-3,5-dimethyl-N'-
[(15,28,3S,5R)-2,8,6-
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-
carboximidamide

634.7

58

CH, Chiral

o

WCH,
‘\/NH

H,

Pl 2

H

(3R,58)-N-{3-[2-(2,4-
difluorophenyl)ethyl]-2,4-
dioxo-1,2,3,4-
tetrahydroquinazolin-7-yf}-3,5-
dimethyl-N'-[(18,2S,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-
carboximidamide

593.7

59

CH Chlral

ZD e

K/NH

(38)-N-{3-[2-(4-
fluorophenyl)ethyi]-1-methy!-
2,4-dioxo-1,2,3,4-
tetrahydroquinazolin-7-yf}-3-
methyl-N'-[(18,28,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-
carboximidamide

575.71

60

Cl cl 0|-|O H.Co o oHs
N N
A AH_
0” N

CH,

(3R,568)-N-{3-[(18)-2-(2,4-
dichlorophenyl)-1-
(hydroxymethyl)ethyl]-2,4-
dioxo-1,2,3,4-
tetrahydroquinazolin-7-yl}-3,5-
dimethyl-N'-[(1 S,25,38,5R)-
trlmethylblcyclo[3 1. 1]hept—3-
yllpiperazine-1-
carboximidamide

656.7
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3.1. 1] hept-3-yl]-1- piperazi
L/-(3-{2-[2-fluoro-4- 650.3
w@ pwsloyizoxy) phenyl ] et hyl } - 4-
qui nazol i nyl ) - 4- _
[ (1R 2S,55)-2,6,6- trinethyl
- pi peridi necar boxi m dam de
611. 3 (nethyl oxy)phenyl]ethy

necar boxi mi dam de 184

0X0- 3, 4- di hydr o- 7PCT/US2004/039020

(phenyl nethyl)-L/" -

bicyclo[3. . ]Jhept-3- yi]-
185 L/"-(3-{2-[2-fl uoro-4-
| }-4- oxo0-3,4-di hydro-7-

z0l i nyI ) L/ - mahgyl

1R 2S,
] guaniHjcne
uor ¢- 4- (rHath
ilhydro-Ho P

y) phenyl

1{2-[2-fl uoro-4- 562.3

%
[(1R 2S, 53)-2, 6, 6-thi met h b
3.1.1] hept-3-yl]-1- p:‘[gke(am

- L/ C[-lg chifat- py3S)-d-@yHygrexag-thyl-4-

DS) -2, 6
PO

yl bi ¢9¥d- @E’r@lhldrmmlh olin37-
yI)-B- y Q 2- 671.3
[y S ,6,6-

trlm |cyclo[3 1.1]hept-3-
yl]plperazme 1-
carbox Crmdaml

p enyl
Let hyl ]

icyclo

necar box %187

453.6

(mred2hy | oxy) henyl ] et hyI } 4-
qui nazom 1
tni meth Ns{/SN

omOcBral ¢3h) B Bal(4-

2, bflrophenyl)carbonyl]piperidi
n-1-yl}ethyl)-2,4-dioxo-1,2,3,4-
tetrahydroquinazolin-7-yi]-3-
methyl-N'-[(1S,2S,3S,5R)-
2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-
carboximidamide

672.9

63

(3S)-N-{3-[2-(2,4-
dichlorophenyl)ethyl]-2,4-
dioxo-1,2,3,4-
tetrahydroquinazolin-7-yl}-3-
methyl-N'-{(18,28,3S,5R)-

H 2,6,6-

trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-
carboximidamide

612.6

64

CH; Chiral

”*/Q \
N
H

(3S)-N-(3-{2-[2-fluoro-4-
(methyloxy)phenyllethyl}-2 4-
dioxo-1,2,3,4-
tetrahydroquinazolin-7-yl)-3-
H methyl-N'-[(1S,25,38,5R)-
2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-
carboximidamide

591.7

65

.0 F H.C
H,C
N N
| H
N
H NN

chiral| (3R,5S8)-N-(3-{2-[2-fluoro-4-
(methyloxy)phenyljethyl}-2,4-
dioxo-1,2,3,4-
tetrahydroquinazolin-7-yl)-3,5-
NH dimethyl-N'-[(1S,2S,3S,5R)-
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-
carboximidamide

605.8
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yl]-4- norpholinecarboxi m dam de 188

L/-(3-
wQ pwsloyizeky) phenyl ] et hyl } - 4-
qui nazol i nyl)-4-(2- hydroxyethyl)-L/"

{2-[2-fluoro-4- 605.3

-[(1 R 2S,59)-

0X0- 3, 4- di hydr o- 7PCT/US2004/039020

2,6,6- trinmethyl bicyclof3. ] hept-3- yl]-1-
pi per azi necar boxi m dam de 189
(2f?,6S)-L/-(3-{2-[2-fluoro-4- 590.3
(jme6 hytiaxy) phenyl J et hyl } - 4- . oxwka8,| 43%)iNiy4if-0- 7- 573.6
qUI ngz I ) 256-di neth E/ - | (dI’RO'ES’CSJB?XVQ N5(3a2-(2-
trimth l 1 1] 3 yI ] zr%(;rth;llgxy)phenyl]ethyl} 2,4
npr phol i r\;ecar b/)gm anilde 19@4éet hyldloxo 123 4-
1r ((2)-[(3-{ 2 ¥ Tudfo- gs 3_ | setran m olln—7~yl)3-
(et Ryl oxy) phenyl J et hyl } - 0Xxo0- 3, 4“ )FB(
qui ngzol i nyGam nori R*S. S)-2, 6, 6- |tehindRi ecy cl o[ 3.
. ] hept 3- yI ]imno}methyl)-4- pigeridinecarboxyl at e
1 —(dimethyfamno)- L/-(3-{2-[ 2- 603. 3 fluoro-4-
( ﬁbmbpéxammayldﬁ@vl }-4- oxo-3, 4-dihydro-7-
No. Structure Name MH+
67 “s Chiral | (3R,58)-N-{3-{2-[2-filuoro-4- 701.9
(methyloxy)phenyljethyl}-2-[(4-
methylpiperazin-1-ylymethylj-4-
/L ox0-3,4-dihydroquinazolin-7-yl}-
(L 3,5-dimethyl-N'{(18,2S,38,5R)-
2,6,6-trimethylbicyclo[3.1.1ihept-
éH 3-yllpiperazine-1-
: carboximidamide
68 chial 4 (38)-N-{3~{2-]2-fluoro-4- 619.8
CH (methyloxy)phenyljethyl}-2-
? [(methyloxy)methyl]-4-oxo-3,4-
\Q\/\ Jt@\ dihydroquinazolin-7-yi}-3-methyl-
N'-{(1S,2S,5R)-2,6,6-
trimethylbicyclo[3.1.1lhept-3-
H‘" cH, ylipiperazine-1-carboximidamide
69 Pt Chiral | (3S)-N-{3-[2-(4- 657.9
;‘LCH fluorophenyl)ethyl}-2-[(4~
methylpiperazin-1-ylimethyl}-4-
H\ ox0-3,4-dihydroquinazolin-7-yl}-
3-methyl-N'-[(15,28,3S,5R)-
2,6,6-trimethylbicyclo[3.1.1]hept-
°H= 3-ylipiperazine-1-
carboximidamide
70 £ Chiral | (3S)-N-[3-[2-(4- 625.8
:I.LCH fluorophenyl)ethy]-2-(1H-
imidazol-1-ylmethyl)-4-oxo-3,4-
dihydroquinazolin-7-yl]-3-methyl-
H/ N'-[(1S,28,3S,5R)-2,6,6-
trimethylbicyclo[3.1.1jhept-3-
N oHs yllpiperazine-1-carboximidamide
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N qui nazolinyl)-L/'
trimethyl bi cycl of 3.
wq@ 2ooMosser i di necar boxi m dam de 192

] hept - 3-

L/-(3-{2-[2-fluoro-4- 588.3

-[(1f?, 2S, 5S) -

A 2,6, 6-

PCT/US2004/039020

(met hyl oxy) phenyl J et hyl }-4- oxo- 3, 4- di hydr o- 7-
qui nazol i pyl)-3, 5-dinmethyl- L/"- [(1R 2S,59)-2,6, 6-
trinmethylbicyclo[3. . Jhept-3- yl]-1-
prpericdl necar boxi N damcdelgs T 1 (TR F lueor-b- 4- 700.9
637. 80 hyl oxy) phenyl y,]l}-zl(m@mdoﬂ pnermllhtyﬂ}r% 7-
gui nazo L g phenyl [ (1 tqnglgﬁggjth pigergzin-1-
trimgt hylbjcy @ hept - 3-  y¥)methyll-4-oxo-3 4-
pi penazi neca | M dgmiWe 194 / - 229 % Fﬁﬁ 3-ppethyl-
560. 3 (reth xy) phenyl Pethyl }- 43 % p937
gui nazol i nylR) L/ -] (1 RHZS“eSS) % iy
ri net hyl bi c¥¢ | of 3. ] hept - 3- azme carbommldamtde
EggetldlnecarbOX|n1dan1de 195 /-(3 {2 [ 2-fl uoro-4-
S AMETAYTOXY ) PITeETyT] etchlyEna 4+ 3@&@{3\3[244_d| nydr o- /- 658.9
UihaZ0fTIyT) - 4 (4- YT k) - | ropnenyeiny2 (-
N N hydroxypiperidin-1-yl)methyl}-4-
H\, N N/ﬁ ox0-3,4-dihydroquinazolin-7-yl}-
| H KfN 3-methyl-N'-[(1S,2S,3S,5R)-
2,6,6-trimethylbicyclo[3.1.1]hept-
Q CHa 3-yljpiperazine-1-
OH carboximidamide
73 H, cha | (38)-N-[3-[2-(4- 585.8
fluorophenyl)ethyl]-2-(1-
methylethenyl)-4-oxo-3,4-
HC \H\ )\ dihydroquinazolin-7-yl}-3-methyl-
/\1 N'-[(18,2S,35,5R)-2,6,6-
trimethyibicyclo[3.1.1]hept-3-
yl]piperazine-1-carboximidamide
74 FR, Chiral | (38)-N-{3-[2-(4- 658.9
Qﬁ t’LCH fluorophenylethyl}-2-[(3-
)D\ ) hydroxypiperidin-1-ylymethyl}-4-
/k ox0-3,4-dihydroquinazolin-7-yl}-
Kf 3-methyl-N"-[(1S,2S,3S,5R)-
Q : 2 6,6-trimethylbicyclo[3.1.1]hept-
Ho CHs 3-yl]piperazine-1-
carboximidamide
75 | * S Ho S, Chiral | (3S)-N-[3-[2-(4- 627.8
\©\/\ :’/\CHa fluorophenyl)ethyl]-4-oxo-2-(2H-
N’S@\ oy tetrazol-2-ylmethyl)-3,4-
KK\N N)\N/ﬁ dihydroquinazolin-7-yi}-3-methyl-
H '
N Kf” N'-[(18,28,3S,5R)-2,6,6-
N\L N trimethylbicyclo[3.1.1]hept-3-
N Ch, yllpiperazine-1-carboximidamide
76 CH = | (3S)-N-(3-{2-[2-fluoro-4- 589.8
C“ (methyloxy)phenyllethyl}-2-
methyl-4-0x0-3,4-
)\ Il )\N dihydroquinazolin-7-yl)-3-methyl-
l\/N N'-[(1S,285,38,5R)-2,6,6-

trimethylbicyclo[3.1.1]hept-3-
yl]piperazine-1-carboximidamide
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[ (1R 2S,5S)-2, 6, 6-

tri met hyl bi

cycl o[ 3. ] hept - 3-

yl]-1- piperazinecarboxi m damide 196
wQ 26060532 [ 2-f| uoro-4- 619. 3

(et hyl oxy) phenyl ] et hyl } - 4-
qui nazol i nyl)-4-[ 2-
[ (1R 2S,59)-2, 6, 6-

PCT/US2004/039020

0x0- 3, 4-di hydr o- 7-
(met hyl oxy)ethyl]-L/"-
trimet hyl bi cycl of 3.

] hept - 3-

yl]-1- piperazi necarboxi m dam de 197

- 172_
3- { 2-
henyl ]
(1 R/ 2
.10 1]

-{2 [2 fluoro 4-

Hy, [ GhiraD]
XSV?

hydro-
thyI |cy
a 1 Recal
n1no)prop - 646
(nethyloxy

di net hyl ami no) et hyl

[l@w o 3. a1
DND

hept -
dlneﬁ

BSJN-{3-2-(4-
fluorophenyl)ethyl]-4-oxo-2-
Pyrgin-Hraz84-i nyl ) - -
digydroquinazolin-7-yl}-3-methyl-
Nolk1329 82 ARH26.898
glmethylblcyclo[B 1.1]hept-3-

ylbqj]ogﬁei;frne RWojg(m}idamlde

1 /!

622.8

: r| t hyl bi cycl,Q H;]he[
iZI carbo n1|da 219
.- h2- 4- 603 3

‘on
volunyN>’ m no] {[

UI ||yU|| U l qul IIO.L

lra!

C‘éxo-

FS‘;}{ N))}[f ’{2-%%0?0"4" 7

h enyllethyl}-4-oxo-
2-(2H- tetrazol 5-yI)-3,4-
dihydroquinazolin-7-yl]-3-methyl-

B NAH 18, ?llws BR)/2,6,6-
trlmethylblcyclo[B 1. 1]hept-3-

yllpiperazine-1-carboximidamide

643.8

%&N
CH;  Chiral

mﬁ@w o
E] .

CH,

(3S)-N-[3-[2-(4-
fluorophenyl)ethyl]-2-(morpholin-
4-ylmethyl)-4-0x0-3,4-
dihydroquinazolin-7-yl]-3-methyl-
N'-{(15,28,35,5R)-2,6,6-~
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide

644.8

80

CH;  Chiral

m%@w o
E]

CH,

(38)-N-[3-[2-(4-
fluorophenyl)ethyl}-2-(1H-
imidazol-1-ylmethyl)-4-oxo0-3,4-
dihydroquinazolin-7-yl]-3-methyl-
N'-[(1S,28,3S,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide

625.8

81

CH;  Chiral

]"L

H

CH,

(38)-N-[3-[2-(4-
fluorophenyl)ethyl]-4-oxo-2-(1H-
tetrazol-1-yimethyl)-3,4-
dihydroquinazolin-7-yl]-3-methyl-
N'{(18,28,3S,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide

627.8

82

i ; Chiral

N

H

(3S)-N-{3-[2-(4-
fluorophenyl)ethyl]-4-ox0-2-
phenyl-3,4-dihydroquinazolin-7-
yl}-3-methyl-N'-[(1S,2S,3S,5R)-~
2,6,6-trimethylbicyclo[3.1.1]hept-
3-yl]piperazine-1-
carboximidamide

621.8

83

Chiral

H
H3
|
N CH
N N)\N/ﬁ““ 3
K/N
F H,C PHs
\©\/\ i e CH3
N N+
5‘]@\ )l\ \CH
N N N/\ g
H
K/N

HC” CH,

(3S8)-N-[3-[2-(4-
fluorophenyl)ethyl]-2-(2-
methylpropyl)-4-oxo-3,4-
dihydroquinazolin-7-yl]-3-methyl-
N'-{(18,28,3S,5R)-2,6,6-
trimethylbicyclo[3.1.11hept-3-
yllpiperazine-1-carboximidamide

601.8

120




S)-2,6,6-trinethyl bicyclo[ 3.1.1]hept-3-
yl 11 m no}net hyl)-3- piperidinecarboxam de 200

wd2@se5\bt L/ - (3-{2-[2-fluoro-4- 617.3
0x0- 3, 4-di hydr o- 7-
-[ (1R, 2S,5S)- 2,

(et hyl oxy) phenyl ] et hy
qui nazol i nyl) -
trimethyl bi cycl of 3.
diaze

1}-4-

] hept - 3- vyl

6, 6- '
] hexahydro-1H 1, 4-

ine-l-carboxin{danide 201 L/-(3-{2-[2-fl uoro-4-

PCT/US2004/039020

66344
ui na
(1R,
11-1
/-(3
met h

(me pyl oxy) pheny
et hyl

70l | - 3-

S, 59)% 276.16-
p|qa;.z|ne‘53@o
{2 | uor o- 4-

y| oxy) phenyl ] et hy

ui nazolinyl) - 4- (tetrahydro 2- f

WEELT o]
- 4-[(4Fomet h

thylblcy
Sl
645>

l'}-4- oxo-

(B¥O-(3:Zdi hydr o- 7-

Yqnerag)pthyll-2-{2-[4-
? onwp ey figtbydl-4-oxo-
alhydroqumazolm -7-yI)-3-
me yl N' [(1S 28,358,5R)-2,6,6-

1]hept-3-

trlg r{)y h%ﬁizbof Imldam ide

679.9

(BR
I1-1f
/- (31{

}? 55)- 2, 6, 6- tTi

r<—o—~r<—o

ra2| carboilv

TEtNyfchi syt

_ﬁ_[3_{2_d41|cpt 3G
phenyl)ethyl]-2-(4-
methylcyclohexyl)-4-o0x0-3,4-
dihydroquinazolin-7-yl]-3-methyl-
N'-[(1S,2S,3S8,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide

641.9

86

RO
@Cﬁj@

H,Co

Chiral

PCS

)\N/ﬁ +CH,

(3S)-N-(2,3-bis{2-[2-fluoro-4-
(methyloxy)phenylijethyl}-4-oxo-
3,4-dihydroquinazolin-7-yl)-3-
methyl-N'-[(1S,28,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide

727.9

87

F@\/\ i HSCCHS
N N
\N N
H

Chiral

CH,

PN
@

(3S)-N-[3-[2-(4-
fluorophenyl)ethyl]-4-oxo-2-(2-
phenylethyl)-3,4-
dihydroquinazolin-7-yl]-3-methyl-
N'-[(1S,2S,358,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3- -
yllpiperazine-1-carboximidamide

649.9

88

N

CH3 Chiral

CH,

p=4

(3S)-N-(2-{[(2,4-
diflucrophenyl)oxy]methyl}-3-
methyl-4-0x0-3,4-
dihydroquinazolin-7-yl)-3-methyl-
N'-[(1S,2S,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yi]piperazine-1-carboximidamide

580.7

89

H,C
F N

O ]

N

(3S)-N-[2-({[2-fluoro-4-
(methyloxy)phenyl]oxy}methyl)-
3-methyi-4-o0x0-3,4-
dihydroquinazolin-7-yl]-3-methyl-
N'-[(1S,2S,35,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide

592.7
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(met hyl oxy) phenyl ] et hyl } - 4-
qgui nazol i nyl)-4-][ 3-
WO LiR02S9ES) - 2, 6, 6- N trimet hyl bi cycl of 3.

0x0- 3, 4-di hydr o- 7-
(et hyl oxy) propyl | -

yl]-1- piperazi necarboxi m dam de/-(3-{2-[2-fl uoro-4-

603. 3

(met hyl oxy) phenyl ] et hyl } - 4-
qgui nazol i nyl) - 4- propyl -
trimet hyl bi cycl of 3.

L/" -

0x0- 3, 4-di hydr o- 7-

[ (1R 2S,59)-2, 6, 6-
] hept-3- yl]-1-

| aze
89. 3

o )

pi ®er azi necar boxi m dam.de
nmet hy
ui nazol i ny ) - 4-
ri methyl

U|nazoI|nyI) L/ nethyl

gH

ethyl}- 1% oxo-

gl“
DA arbOX|n1d;ﬁ?deNL/

(et hyl oxy) phenyl ] et hyl } - 44
L/ (1-

ony)phqnyl

] he@t/US20044039020

> (3 { BY)-R-RH{2HF-fuofb-4-589. 3
B (ethildxy ppheryRethyl}-3-

mgy x08,4, 6-
r%mmmr?ow)i?: methy-

I,

590.8

35

[1gu

<D0 NO o~

=3 pyl rotidirnyt)=t 'CHJ. (G

bS) - 2, 6, 6- trlnéﬁfii!ryclo[

aq{gln
/L\T::F“CH

p| erazlne- -caq}gmmldamlde
-methyl-4-

éxciZ ﬁljt'thé, i“ oRT-yimethyl)-

3,4-dihydroquinazolin-7-yl]-N'-
[(1S,28,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide

520.7

92

CH Chiral

*/QAN

k/N

(38)-N-(2-{[(4-
fluorophenyl)oxylmethyl}-3-
methyl-4-ox0-3,4-
dihydroquinazolin-7-yl)-3-methyl-
N'-[(15,2S,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
ylpiperazine-1-carboximidamide

562.7

93

Chiral

Gl

(3S)-N-(2-{[(4-
chlorophenyl)oxy]methyl}-3-
methyl-4-ox0-3,4-
dihydroquinazolin-7-yl)-3-methyl-
N'-[(18,28,3S,5R)-2,6,6-
trimethylbicyclo[3. 1.1]hept-3-
yllpiperazine-1-carboximidamide

579.2

94

CH, onr

(3R,58)-N-(2-{[(4-
fluorophenylyoxy]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-yl]piperazine-1-
carboximidamide

576.7

122




N-[(1-ethyl-3-py rrolidinyl)- 603.3 nethyl]-
"-(3-{2-[2-fluoro-4- (nethyl oxy)phenyl]ethyl}-4-
we@s8589di hydro- 7- qui nazolinyl)-L/"-[ (1R 2S, BE&JAUS2004/039020
2,6,6- trinethyl bicyclo[3. .1]hept-3- yl]guanidine
L/-(3-{2-[2-fluoro-4- 589.3 _
(met hyl oxy) phenyl ]ethyl }-4- oxo- 3, 4-di hydro-7-
uinazolinyl)-L/'-[2-(1- pyrrolidinyl)ethyl]-L/"- [(1

q

R 28 5S)- 2, 6, 6-trimet hglb Yol 8] | BRIZSINRAT(2,3- 594.7
y} 1 guani di ng L/ 1(2- cyano CD‘a-L dLﬂ %f%hznil)@:y B5BylR3-
ifh;S: p-4- (gﬁalthy p m:th;| droqumazolm7yl)35-

[(1IR 2 : - trlﬁma hy] bicy¢ n %}yﬁ) iiﬁ 5%266'
yIJguanl 210 L/ [ 3- (dinet hyl a b d [de

L/ ' -(B¥ 2-fluoro-4- (m§'t'ahyl ox_ en I] f

oxo- 3| 4-di hydr o-7- qui nazolinyl) L/ nmet hyI L/ Y -~

[[((BR, PS,55)-2,6,6- Tri Ret NyFbisey Wmo'roﬁa- 606.8
yl j guani di ne 211 /- (3- { cr“ ua(mmoxg@éer@l]oxy}methy[)_

3-methyl-4-oxo-3,4-
o\/k N «CHy dihydroquinazolin-7-yl]-3,5-
Hew K/ dimethyl-N'-[(1S,2S,3S,5R)-
° 2,6,6-trimethylbicyclo[3.1.1]hept-

3-yllpiperazine-1-
carboximidamide

CH,

97 H,C Hs ol | (38)-N-(2-{[(2,4- 613.6
f CHa dichlorophenyl)oxy]methyl}-3-
| “:CJL /N]k methyl-4-0x0-3,4-
oM WCH, dihydroquinazolin-7-yl)-3-methyl-
/é/ " NNy N'-{(15,2S,3S,5R)-2.6,6-
cl N trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide

98 H,C P == 1 (3R,5S)-N-(2-{[(2,4- 627.6
9 CHa dichlorophenyl)oxy]methyl}-3-
HSC\N)Jj@\ NI ‘ methyl-4-0x0-3,4-
~ dihydroquinazolin-7-yl)-3,5-
o H\N u)\N/\-"‘ | dimethyl-N'[(1S,2S,5R)-2,6,6-
0 K/ trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide

CH
cl ¢

99 | cH, Chiral (3S)-N-[3-{2-[2-fluoro-4- 673.9

H.. (methyloxy)phenyllethyl}-2-(4-
\Q\ﬁ methylpiperazin-1-yl)-4-oxo-3,4-
/k dihydroquinazolin-7-yl]-3-methyl-
K\ N L{NH N'-[(1S,28,3S,5R)-2,6,6-

trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide

100 il (38)-N-[2-({[2-fluoro-4- 667.8
(P (methyloxy)phenyljoxy}methyl)-

N'-[(18,2S,3S,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
ylpiperazine-1-carboximidamide

4_ 0X0-3 (phenylmethyl)—3,4-
f o )n N*\“CH dihydroquinazolin-7-yl]-3-methyl-
H3

123



(et hyl oxy) phenyl ] et hyl } - 4-
qui nazol i nyl)-L/"
W@ 2®56513p1 et hyl bi cycl o] 3.

/- (3-

0x0- 3, 4-di hydr o- 7-
-(1- methylethyl)-L/"-[(1fi, 2S,5S)-
1. 1] hept - 3- yl ] guanpdi/ne2084/239020

{2-[2-fluoro-4- 631.3 (nethyl oxy)phenyl]ethyl}-4-
0x0- 3, 4-di hydro-7- quinazolinyl)-L/"'"-(2, 2,6, 6-

tetranmet hyl -4-piperidinyl)-L/"- [(1R 2S, 3S,5S)-2, 6, 6-
trinmethyl-bicyclo[3. . Jhept-3- yl]guanidine 213
[ 0(3-{2-[2-f1 uor 0HG BB o (38)-3-methyl-N-{2-{(4- 575.8
( et H 1g)xy) phenyl ] é‘ﬁ@?ﬁw- 0XO- eAhywanegﬁamotmmetth-‘*-
quinapzd roy L/" - [(] IrP?%. » 6-
i et hyl - ] hept - 3- “'”320' F
gyrralld carbOX|m' | aNil de 214 um s p34-
76. n{w | oxy) phemyds} et hyl } - 4+ i _ gfiﬁp
qui nqizol i nyl)-3-hydroxy-L/"- [(1% 2S, 38 5S) -
Lrinmgthyl-bicyclo[3. . ]hept-3-|yi]- -
petidi-necarboxi-m-dam-de
Table of Examples 102-112
No. Structure Name MH+
102 (3R,5S)-N-(3-{2-[2-fluoro-4- | 590.8
GH o | (Methyloxy)phenyljethyl}-4-
&7 HG CH, oxo-3,4-dihydro-1,2,3-
Q H“}::ﬁ*CH3 benzotriazin-7-yl)-3,5-
\Q\/\ij@\ N dimethyl-N'-[(1S,2S,3S,5R)-
F r'%N NJKN \CH, 2,6,6-
H K,NH trimethylbicyclo[3.1.1]hept-3-
H yllpiperazine-1-
CH, carboximidamide
103 wa | (BR,5S)-N-(2-{2-[2-fluoro-4- | 588.8
s H.C 5 (methyloxy)phenyllethyl}-1-
9 ¢ *CF‘CHa oxo-1,2-dihydroisoquinolin-6-
Q\ﬂm " y1)-3,5-dimethyl-N'-
F < N)LN/YCH‘., [(18,28,3S,5R)-2,6,6-
H k/NH trimethylbicyclo[3.1.11hept-3-
‘ X yllpiperazine-1-
CH, carboximidamide
104 (35)-N-{2[2-(2,4- 562.7
H,G diftuorophenyli)ethyl]-1-oxo-
F o HsCCH3 1 ,2—d|hyd.r0|soqumolm-6-yl}-3-
\ methyl-N'-[(1S,2S,3S,5R)-
Q\AN ' 2,6,6-
F N N/“\N/\\\CH3 trim.ethylb‘icyclo[3. 1.1]hept-3-
K/NH yl]plperazme-‘(- .
carboximidamide
105 (3S)-N[3-{2-[2-fluoro-4- 658.9
(methyloxy)phenyllethyl}-4-
oxo-2-(1,3-thiazol-2-yl)-3,4-
CH dihydroquinazolin-7-yl]-3-
H,C O\QA 0 HaC;H methyl-N'-[(1S,2S,3S,5R)-
£ s M «cH, | trimethyibicyclo[3.1.1]hept-3-
Q\Sjlq)\'“ N UH yllpiperazine-1-
carboximidamide

12

4




215 (29)-L/-(3-{2-[2-fluoro-4- 576.3
(et hyl oxy) phenyl ] et hyl }-4- oxo- 3, 4-di hydro- 7-
weeiosazebi nyl ) - 2- (hydroxynethyl)-L/" - PCT/US2004/039020
[ (1R2S, 3S,5S5)-2,6,6- trinmethyl bicyclo[3. . ]hept-3-
yl]-1-pyrrolidi necarboxi m dam deTabl e of Exanpl es
216-258 Ex. Structure Name M+ 216
(3S)-N-{3-[2-(2-fluoro-4- 666.5

nef®oxyphenyl ) et hyl ] - 4- oxo- 2- | (3S)-N-[3-[2-(4- 612.8
pyri din-3-yl - 3, 4- di hydr oqui naz¢lflperophenyl)ethyl]-4-oxo-2-
7yl }{3-nethyl -5-oxo- N - [ (1S, 2&i18528ryiazpl- %ylﬁ34-
thi et i icycl of3. . "PRepl-:3- dihydroquinazolin- ~7-yl]-3-
Wi 10t bet ke ) oxuNrﬁ”de g%%hyl N-[(1S,28,38,5R)-
(13S)- N-{3-[ 24 (4 6k, 3t ethylbigyclo[3.4. 1]hept-3-
f|l uor Jphenyé\)l h'yl ~ o>@b/\2‘ L éﬁézﬁycf’[ 3 Tihep
di hyd OQUI naZzdl i n- 7- yl }- ls"ﬁuét hy arb6X|m|dam|de
5- oxo -[ (1S, 2S, 3S, 5R) - 2, 6, 6-
tir 10¥e hyI bi cycl o[ 3. 1. 1] hept - 3- | (35)-N-{3-[2-(4- 6228
yll 1 pi per azi ne- 1- car boxi mi dami deIlE:’k&héB@)ethN] ﬁ%xcﬁi (Z
637. 4| £1 uor opheny! )et hyl ]cF! Chgx D pRiding3ryleszd-n- 2- yl - 3, 4-
di hydf o zolq n- 7_ cHi]Et gihydroquinazolin-7-yl}-3-
AR IENA 6,6 | DEWON e Rel
RN ept-o-
Jlhept  3- yl lﬁﬂﬁ/\]ﬁ ear bo Tﬁlperazn?g 1-
carbOXImldamlde
108 (3S)-N-{3-[2-(4- 622.8
fluorophenyl)ethyl]-4-oxo-2-
HC CH, Chiral pyridin'z'yl‘3,4'
\@\A 3 a dihydroquinazolin-7-yl}-3-
methyl-N'-[(1S,2S,5R)-2,6,6-
@A A CH trimethylbicyclo[3.1.1]hept-3-
| yllpiperazine-1-
N\ carboximidamide
109 (3S)-N-{3-[2-(4- 623.8
fluorophenyl)ethyl]-4-oxo-2-
pyrazin-2-yi-3,4-
. .G CH, Chira| dihydroquinazolin-7-yl}-3-
: CH, methyl-N'-[(18,2S,3S,5R)-
\©\/\ e 2,6,6-
wCH, trimethylbicyclo[3.1.1]hept-3-
W i N()\,H ylpiperazine-1-
Z carboximidamide
110 (3S)-N-[3-[2-(4- 637.8
. fluorophenyl)ethyl}-2-(5-
" methylpyrazin-2-yl)-4-ox0-3,4-
M. Chiral | dihydroquinazolin-7-yl]-3-
F H,C
CH, methyl-N'-[(1S,2S,38,5R)-
T )g/@ 1O meth
SN NN CHs trimethylbicyclo[3.1.1]hept-3-
Nl/j,)\ i (}m yllpiperazine-1-
HC carboximidamide

125



219 (3S)-N-{3-[2-(2-fluoro-4- 667.5

nmet hoxyphenyl ) et hyl ] - 4- oxo-2- pyrazi n-2-yl
waletwgassgui nazol i n-7-yl } - 3- met hyl -
5- 0XO0-

N -[ (1S, 2S, 3S, 5R) - 2, 6, 6-

-3, 4-

trimet hyl bi cycl o[ 3.

] hept - 3- yl ] pi perazi ne-1-car boxi m dam de 220
(3R)-3-(difluoronethyl)-N{3-[2-(2- 688.3
f 1l uor o- 4- et hoxyphenyl ) et hyl ] - 4-

PCT/US2004/039020

oxo12¢ pyri di n-3-yl -3, 4- di hydr o@R)3Hadromet@ypil-f3-{9- -| 593.7
[(1S _S 38 5R)-2,6,6- tri rretclgryl i3- CCI-‘b{ 3. . ]hept-3-
yil ] p| i ne 1- car boxg mi ram de (pethyloxy)phenyllethyl}-4-
(13S) - 20f | uor*d) @ 0xo-3,4-dihydroquinazolin-7-
t ho <yp r phol |y'|)1N rE( lc%3§%'81)]é6?3
di hyd oquT nazo <8 met hy (e Yooyt pi-3-
S5roxor N -[ (1S, 28 38 R)L‘Zq% 6- cafb%ximidamide
tiri mef hyI bi cycl o[ 3. 1. 1] hept - 3-
Y[ i perazi ne- I- car boxi m dam a3 -N-@32 13N dofo-E2- (4- 6097
653. 5| chl or ophenyl ) et hyl ] - 4- oX 0 (rethydssy pEeViIth]-4-3, 4-
di hydy ¢dui nazol i n- 7-y & - 3z et hy bxo-3,4-dihydroquinazolin-7-
5- oxo{ N 1S, 23, 3S, 5R 54 6- | yb-BitetivopdnmstoyeN'o[ 3. |.
] hept 1 3- i n@ ar boxi(#p.d8.35#R)-283- 701. 5
(13S)-N-{2F[ ( 3R ~ o trimethylbicyclo[3.1.1]hept-3-
di met hyl pi per azi n- 1-¥I f [2-( >yl]plperaZ|c;1e 1('1
fll uor p- 4- met hoxyphenyl )et hyl ] - } sarboximidamide
Table of Examples 113-215
No. Structure Name MH+
113 H N-{3-[2-(2-fluoro-4-methoxy- 548.2
-0 F phenyl)ethyl]-4-oxo-3,4-
o]
\QZA | dihydroquinazolin-7-yl}-3-
N)Jj©\ N’ H | hydroxy-N'-[(1R,2S,3S,53)-
k\N NJI\N 2,6,6-trimethyl-
H QL bicyclo[3.1.1jhept-3-
oH | Yl]azetidine-1-
carboximidamide
114 H (2R,6S)-N-{3-[2-(2,4- 610.3
Cl Cl dichlorophenyl)ethylj-4-oxo-
o] . ; :
\©/\A & 3,4-dihydroquinazolin-7-yl}-
N N© H | 2,6-dimethyl-N'-
l M « | [(1R25,35,565)-2,6,6- -
N N“"N"" | fimethyl-bicyclo[3.1.1]hept-3-
K:/O yllmorpholine-4-
E carboximidamide
115 H (3R,55)-N-{3-[2-(2,4~ 608.30
Cl Cl dichlorophenyl)ethyl]-4-oxo-
0 ’ ; .
\©iﬁ ‘ 3,4-dihydroquinazolin-7-yl}-
N N© H | 3,5-dimethyl-N'-
s M « | I(1R2S,38,59)-2,6,6-
N N “O trimethyl-bicyclo[3.1. 1]hept-3-
< yl]piperidine-1-
: carboximidamide

126




0Xx0- 3, 4- di hydr oqui nazolin-7-yl}-3-
nmet hyl - 5- oxo-N -[ (1S, 2S, 3S, 5R) - CH,
wWQ2@30513pi met hyl bi cycl o[ 3. ] hept - PCT/US2004/039020
3-yl ] pi perazi ne- 1-car boxi m dam de 224
(3S)-N-{2-(cycl opropyl am no)-3-[2- 644.5
(2-fl uoro-4-nmet hoxyphenyl)ethyl] -
4- oxo- 3, 4-di hydr oqui nazol i n-7-yl}- 3-nethyl-5-0xo0-N -
I [1(61‘: 2S, 35,5R) - 2, 6, 6- tri nmet hylldaeyehqdP-(2,4-] hept -[3637.4
yl ] pi p azi ne-1-car boxi m dam de |2xHlof@dBeryNefh@l-§-8xd-4-
6U1. 4 n 1) et hy 1 Hi3.4-dihydroquinazolin-7-yl}-
idazol 4\ N'-[(1R,2S8,3S,55)-2,6,6-
di hydr quI nazol kn- /lSm‘et | |-trimethylbicyclo[3.1.1]hept-3-
5- oxo{N -[ (1S, 2S,3S, 5% Jw ry'@e”tm%jgmgyl:l o[ 3.
] hept - 3 yl ] pi perazi ne- 1- bOXI
(BS)=MN-{3-12-(4- 699 2 hrnrmphp yl)ethyll-4- oxo-2-
py? &zil n- 2- yI 3, 4- di hydr oqui nazd| ‘??—” ' ?'[%(%th | - | 6703
51 oxo{ N 1S, 2S, 3S,5R) - 4, 6, 6- lchloro yhethyl]-4 oxo-
thri met hy CyCI 3 1 1] . 3_ 3 4 dlhydroggln%zolm -7-yl}-
4-
y| 1 pi per az OXN etﬁnﬁ Nyc 1§T]L3p1§3
720 1 bl‘ OnDphe y|]plper|d|ne 1-
pyridin-3-yl -3, 4-di hy'dr i Arboximidamide
7-yl } 13- (d| fl uoronet hyI) N - [(18 2S, 3S,5R) -2, 6, 6-
t gt iyt L)/U of 3 ftegt=3 N-{3-[2-(2,4-dichlorophenyl)- | 657.3
C' ethyl]-4-oxo0-3,4-~
dihydroquinazolin-7-yl}-4-
phenyl-N'-[(1R,28,3S,5S)-
N/\ 2,6,6-
N LUN trimethylbicyclo[3.1.1]hept-3-
\© yl]piperazine-1-
carboximidamide
119 H N-{3-[2-(2,4- 628.3
ci cl dichlorophenyl)ethyl]-4-oxo-
\@(A o \¢6 3,4-dihydroquinazolin-7-yl}-
N N v | N-[(1R,28,38,55)-2,6,6-
s M trimethylbicyclo[3.1.1]hept-3-
N N N\j@ yl]-3,4-dihydroisoquinoline-
2(1H)-carboximidamide
j
120 H N-{3-[2-(2,4-dichlorophenyl)- 568.2
cl cl ethylj-4-ox0-3,4-
m o dihydroquinazolin-7-y1}-3-
NN N H | hydroxy-N-[(1R,2S,3S,5S)-
k\ )l\ 2,6,6-trimethyl-
N H N\:\\ bicyclo[3.1.1]hept-3-
OH | Yl]azetidine-1-
carboximidamide
121 N-(2,3-Dimethyl-cyclohexyl)- 563.2

N'-{3-[2-(2-fluoro-4-methoxy-
phenyl)-ethyl]-4-oxo0-3,4-
dihydro-quinazolin-7-yl}-3,5-
dimethyl-piperazine-1-
carboxamidine

127




yl ] pi perazi ne-1-car boxi m dam de 228 (3R)-N-{3-[2-(2, 4-

709.5 di chl or ophenyl) et hyl ] - 4- oxo-2- pyrazin-2-yl-3, 4-
woRMsBsSBPhydr oqui nazol i n-7-yl }-3- (difl uoromet PgT/PS2404/039020

[(1S, 2S,3S,5R)-2,6,6- trinethylbicyclo[3. .1]hept-3-

yl ] pi per azi ne-1-car boxi m dam de(3S)-N-{3-[2-(2, 4-

687.5 di chl orophenyl) et hyI ] - 4-oxo0-2- pyrazin-2-yl-3,4-

di hydr oqui nazol i n-7-yl } - 3- et hyl -

-0 N - (1S, 25,35, 5R) - 28, 6- [IN-(redyaihbrycsayiplds- .| 563.3
hept | ] pi perazine-1 boxi|ri2-(kafidocbed-methoxy-
3S) - \I- - (4- $96 br ondphenyl|)rbemyiethyvil-dexo-32- 1
yr i di n- i q tnazol |dﬁLydro quinazolin- 78{]} -3,5-
Syl }H 3- 1% Zipe-¢- 6-
ri met hyl bi cycl g /k"t 3-( dg:%oxam, 'ﬁ?

| ] pi per azi ne-1-car bOXI m d[am“bIe (3R -N-{3-[2-(4- 719.4
ronophenyl ) et hyl ] - 4- oxo-2- :1 pyrazin-2-yl'- 3, 4-
i hydroqui nazolin-7-yl}-3- (diflluoronethyl)-N -

(18 2S,3S,5R)-2,6,6- tri tuN:@BdM:{t Bluoroj4regihex3- | 589.2

| ] pi per azi ne- 1- car boxi ni danj de |@bany4-ethyl}-4-oxo-3,4-

3S) - | 2- (cycl opr opyl ani ng)/-g; [|Alhydro-quinazolin-7-yl}-3,5-

2 4-4d ophe 1) et hyI ] _d!methyl-N -(1,7,7-trimethyl-
' bicyclo[2.2.1]hept-2-yl)-

piperazine-1-carboxamidine

ST o o N

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-dihydroquinazolin-7-yl}-
3,5-dimethyl-piperazine-1-
carboxamidine

125 N-(1-Cyclohexyl-ethyl)-N'-{3- 563.3
[2-(2-fluoro-4-methoxy-
phenyl)-ethyl]-4-ox0-3,4-
dihydro-quinazolin-7-yl}-3,5-
dimethyl-piperazine-1-
carboxamidine

126 | | N-{3-[2-(2-Fluoro-4-methoxy- | 569.2

o o phenyl}-ethyl]-4-0x0-3,4-
1 dihydro-quinazolin-7-yl}-N'-
'\1 indan-2-yl-3,5-dimethyl-
F k\ )\ ..... piperazine-1-carboxamidine
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3, 4-di hydroqui nazolin-7-yl }-3- |
nmet hyl - 5- oxo-N -[ (1S, 2S, 3S, 5R) -
wWQ2@30513pi met hyl bi cyclo[3. . ]hept- PCT/US2004/039020
3-yl ] pi perazi ne- 1- car boxi m dam de
(3R -N-{3-[2-(4-brom-2- 739.1
fl uorophenyl)ethyl]-4-o0oxo0-2- pyrazin-2-yl-3,4- L
di_hydr oqui nazolin-7-yl}-3- (difluoronmethyl)-N -

t(18, 2S, 3S,5R) - 2, 6, 6- trynet hyi BiN{BelRq}-Bludrolf-hepbxy3-| 603.4
y| 1 pi perazi ne- 1- car boxiy ganmi de |Hhehy)eBYIIE-dioB,4-
(BR) - 8-I(di f1 uor omet hy| 3- 2- (dmydro quinazolin-7-y}-3,5-
£l uor 6°2 3t hoxyphe pYl et hyl | - 4-dinpetapl-h-2, trlmethyl-
rlazi n{ 2- 3 ' oquj Hazol i n- b'c C' Byl ipept-
t(1S, 2S, 3 4 trimet hyl bi gg;&%r%veeraz] ‘1pt 3-
yl ] pi perazi ne- 1- o&r t dantyde | [2-(4- 679.4
chl or pphenyl ) et hyl ] 4- (bixo- -Npyrazi n-2-yl -3, 4-
di hydroqui nazolin-7-yl}-3- ¢diflijuoromethyl)-N -
[I(1S, 2S, 3S,5R)-2,6,6- trinethyl bi cycl o£3. g ] hept - 3-
vyl J38 per azi ne- I-car boxi m dg.gn def \iﬁ{B;[ﬁ\j(z_ﬁuérg:Ll(,ﬁéthgggﬁ- 45503
chl or ghenyl )ethyl]-2-(1H | henyl)-ethyl]-4-ox0-3,4-
vl ) - 4t 4-di lydr oqui thydro-quinazolin-7-yl}-3,5-
il ] - 3 -5 &%ﬁj\r\ §8|nEdR)y+ R-@, Sﬁﬂnmethyl-
bicyclo[2.2.1]hept-2-yl)-
kN piperazine-1-carboxamidine
129 (3S)-N-{3-[2-(2-fluoro-4- 587.3
H methylphenyl)ethyl]-4-oxo-
F ﬁ:@NYN% "1 3,4-dihydroquinazolin-7-yl}-3-
N N isopropyl-N'-[(1R,2S,3S,55)-
/©/\/ [ j 2,6,6-trimethyl-
© Nn N bicyclo[3.1.1]hept-3-yI]-
: i/ piperazine-1-
carboximidamide
130 H (3S)-3-benzyl-N-{3-[2-(2- 635.3

B r/N N\(/Nn. H| fluoro-4-methylphenyl)ethyl]- .
N N 4-oxo0-3,4-dihydroquinazolin-
[ j 7-y}-N-[(1R,2S,3S,55)-2,6,6-

“, H trimethylbicyclo[3.1.1]hept-3-

N yllpiperazine-1-
carboximidamide

131 (35)-3-fert-buty-N-{3-[2-(2- | 6013

H fluoro-4-methyiphenyl)ethyl]

F _N NN, H | 4-o0x0-3,4-dihydroquinazolin-

‘ Nf \N( @ 7-yI-N-[(1R,28,38,55)-2.6,6-

/©/\/ E j trimethylbicyclo[3.1.1]hept-3-
/L H | yllpiperazine-1-

carboximidamide

132 H (2S,5S8)-N-{3-[2-(2-fluoro-4- 693.4
N._N.. H | methylphenyl)ethyl]-4-oxo-
¥ Nf/:g@’ T (Eg 3,4-dihydroquinazolin-7-yl}-
““““ 2,5-bis[2-(methylthio)ethyi]-
/©/\/ o) J ]: j ,,,,,, H N'-[(1R,25,35,565)-2,6,6-
g N ]\ trimethylbicyclo[3.1.1]hept-3-
s yllpiperazine-1-

carboximidamide
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trimethyl bicyclo[3. . ]hept-3-
yl ] pi perazi ne- 1- car boxi m dam de
W@ 3@pM3IB- [ 2- (4-chl oro-2- 670. 4 PCT/US2004/039020
fl uor ophenyl ) et hyl ] - 4- oxo- 2- pyi
di n- 3-yl -3, 4-di hydr oqui nazol i n-
7-yl }-3-nmethyl -5-oxo-N - [(1S, 2S, 3S, 5R) -2, 6, 6-
ri met hyl bicyclo[3. .1]hept-3-
yIBpi|per azi ne- 1- carboxlnld m de| (3S)-N-{3-[2-(2-fluoro-4- 674.4

2| methyigimepyligethyl]-4-oxo-
3R) -13- (difl uo gn4 -dihydroquinazolin-7-yl}-3-

f1uorjo-4 ho yI )\l t 4t
cho-ﬁ-Wn i hydr b g]?{ly N1 3 - NI -
(1S,)2 S 5R) 6 6 ter t hyl by M0[3 1, RS&QS-_B
| ] pi|per azi ne- 1- car boxi m% ,pe
OWIEMRRY i@&@yl 1-2-[(

3S)-[N-{3-[2-(2-fluoro-4-y
et hyl pi perazi n-1-yl)net hyl]-4-
hX@4 3, 4- di hydroqw nazol 1 n- 7-yT }'+ @aS)-N-{3-[2-(2-fluoro-4- 585.3
ret hyl - 5- oxo- N - ( 1S, gs 38 R) - | methylphenyl)ethyl]-4-oxo-
" ep3,4-dirydfoquinazolin-7-yl}-

2, 6,6-tr |Fmet hy @ e SRy

B-y1 ] pl pe rb ' d 3?9& [626-( 2, 4t
594. 3 dilch oropi enyl ) &t h JCb-[(t icyclol3.1.1]hept-3-
wydrcx pyTrol i din-1-yI 2 dko- 3| exahydg’%_?m'oﬁ ,2-

ii hydr oqui nazol i n- 7- yl 13- net hy| &lpyrazine-2(1+)

- oxd- N -[ (1S, 25, 35 BR) -2 6, 6- 1 ARSI vl of 3.

- 1. boxi ®SHAH3-Be(2-fluoro-4- 603.3
Hé%t 3- yI 1 pi perazi ne- 1- car box methoxyphenyl)ethyl]-4-oxo-

N N N, H | 3,4-dihydroguinazolin-7-yi}-3-
i e g isopropyl-N-[(1R,25,3S,53)-
o O |
\o . (o] N ",'1( '

3=
1

(48]

trimethylbicyclo][3.1.1]hept-3-
yllpiperazine-1-
carboximidamide

136 (3S)-3-tert-butyl-N-{3-[2-(2- 617.4
fluoro-4-

N NN, | methoxyphenyl)ethyl]-4-oxo-
F ~ D 3,4-dihydroquinazolin-7-yl}-
N N N-[(1R,2S,35,55)-2,6,6-
~o o) [N]A H trimethylbicyclo[3.1.1]hept-3-
. yllpiperazine-1-
carboximidamide
137 (3S)-N-{3-[2-(2-fluoro-4- 690.4
. methoxyphenyl)ethyl}-4-oxo-
o 3,4-dihydroquinazolin-7-yi}-3-
g @\A 0 \®§ (1H-indol-3-yimethyl)-'-
NJ\/@L r\}“ H [(1R,25,3S,55)-2,6,6-
F S Ay trimethylbicycio[3.1.1jhept-3-
N \ ) !
LUN N yllpiperazine-1-
carboximidamide

138 (2S,5S)-N-{3-[2-(2-fluoro-4- 709.4
N y N W methoxyphenyl)ethyl]-4-oxo-
F Z Y [ ?g 3,4-dihydroquinazolin-7-yl}-
A N N 2,5-bis[2-(methylthio)ethyl]-
\O/©/y 0 N'-[(1R,2S,35,565)-2,6,6-

trimethylbicycio[3.1.1]hept-3-
s~ yl]piperazine-1-
carboximidamide
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(3S)-N-{3-[2-(4- 676.5 chl orophenyl)ethyl]-4-o0xo-2-

pi per

i di n-3-vyl

W@ 2@s051t [ (1S, 2S, 3S, 5R) - 2, 6, 6-

- 3, 4- di hydroqui nazolin-7-yl}-3-nethyl-

tri met hyl bi cycPOf/BS2004/039020

] hept - 3- yl ] pi perazi ne-1-car boxi m dam de
(3S)-N-{3-[2-(4- 658.5 chl orophenyl)ethyl]-4-o0xo-2-
pi peri di n-4-yl -3, 4- di hydroqui nazolin-7-yl}-3-nethyl-
5-o0x0-N -[(1S,2S,3S,5R)-2,6,6- trinethylbicyclol3.
Hapt|- 3- yl ] pi perazi ne- 1-car bOXI @ﬁ@dﬁi%@ﬂﬂfﬂuoro -4- 601.4
3R) {N-{3-[2-(4- 680.5 chloyop thewphgiyhetmlldz@o2- | N
F pi Herl di n- 3- y Nd]I//hy u E lg?%g“?”g?z}”'gﬁ'}
\difluorot | ,t i %31”1 3
ri gt hyfbi} ycI rimsthylbicyclo(3. 1. 11hept-3-
L Jhexahydropyrrolo[1,2-
y| ] pilpepazf ne- 1- car bOXI am d él az,ne_2(1,_,
3S) -IN-[3-[2-(2-fluoro-4-" 687. 4| carhoximidamide
' EQ Xypheny”“ thy! } AP 2 (GRES)N(3-2-2,4- 577.2
g‘;t yl B azin-1-yl) I dichlorophenyl)ethyl-4-oxo-
i hydroqlii pazol ijp- 7- %q thy 3,4-dihydroquinazolin-7-yl}-
b- 0XQ- N - 2| 6, Mg ' 6-| N-(2,6-dimethylphenyl)-3,5-
i mgt hyl Bi cycl . dimethylpiperazine-1-
/11 pilper azi ne- 1- car boil |ln/dam diecaRgthimidamide
3S)-IN-{3-[2-(2-fluoro-4-2668.5
et hdxyphenyl ) et hyl ] - 4- oxo- 2-
i 2 A s o2 "
r’%a’ltl [I J yl \J, == Ul nyUquml IIGZU ( IS)'N'{B'[Z"(Z,4' 595'1
dichlorophenyl)ethyl]-4-oxo-
o 3,4-dihydroquinazolin-7-yl}-
9 N'-{[(1S,2R,55)-6,6- -
\Q\/\N/S@L ) dimethylbicyclo[3.1.1]hept-2-
[ ylmethyl}-3-
“ ' k\N N)\N/\[ “““ methylpiperazine-1-
k/NH carboximidamide
142 (3S)-N'-[(15)-1- 571.2
ol cyclohexylethyl]-N-(3-[2-(2,4- | (MH+3)
2 dichioro-phenyl)ethyl]-4-oxo-
N ~ 3,4-dihydroquinazolin-7-yl}-3-
| « | methylpiperazine-1-
° l\N ﬁ/kN “*| carboximidamide
NH
143 l (3S)-N-{3-[2-(2,4- 570.2
a o dichlorophenyl)ethyl]-4-oxo- (MH+2)
3,4-dihydroquinazolin-7-y{}-
\Q\/\N N N'-(2,3-dimethylcyclohexyl)-3-
cl K /L «| methylpiperazine-1-
N N carboximidamide
NH
144 (3S)-N-{3-[2-(2,4- 558.0
cl dichlorophenyl)ethylj-4-oxo- (MH+3)
0 Q/ 3,4-dihydroquinazolin-7-yi}-3-
\QmNJtQ\ N methyl-N'-(4-methyl-
| + | cyclohexyl)piperazine-1-
f ¢ KN ,q)\»(/\\‘\ carboximidamide
NH
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7-yl }-4-hydroxy- 3- net hyl
trinmethyl bicyclo[3. .
wWQ bdopiopsprzi ne- 1- car boxi m dam de 246 677.5

-N - t(
] hept - 3-

1S, 2S, 3S,5R) - 2, 6, 6-

(3S)-4-cyano-N-{3-[2-(2-fl uoro-4-
met hoxyphenyl ) et hyl ] - 4- oxo- 2-

PCT/US2004/039020

pyridi n-3-yl -3, 4-di hydr oqui nazol i n-
7-yl}-3-nmethyl -N -[ (1S, 2S, 3S, 5R) -
2145 6-tri net hyI b| cycl o['8. . ]hg8S)-N-[1,1-bi(cyclohexyl)-2- | 623.2
3-yl ] pips am | dJ8-872-(2,4-dichloro-
(3S) 1 4- . ( 2-Phgry)ethyl)-4-0xo-3,4-
AT e . T
0X0- 2- pyrd di n- 3 R a
di hydr oqui nazol i ﬁ 7-y| @ lc_arboxnmldamlde
-[ (1S, 2S,3S,5R) -2, 6
trimethyl bi cycl o[ 3.1. 11 hept - 3-
l46pi per azi ne- 1- car boxi m dam dg (288V-{3-[2-(2,4- 555.2
(3R 1K 2- (2- %l uor o- 4° . g dichlorophenyl)ethyl]-4-oxo-
et h‘bX;@w)@t Lb< 4- 03 34-gif;);\cllrc()guinazolin-?-yl}-3-
pyri di n- -yI 3,14-d dr ofjui naqu’T‘ y - . .
7113 (11 uor om ﬁ@t R T 14, BmecBEpigsragine-
t ri met hyl bi cycl of 3. 1. 1] he ~earboximicam
vl ] pii per azi ne- 1- car boxi m dam' de 249 HC CH
(BR){N-{3-[2-(2-fluoro-4- 706.5 H'[ fCH,
mM?ncpx phenyl )et hyl ] - 4- oxo} 2- | (35)-N-{3-[2-(2,4- 557.8
pyr i (fl 3, 4o di hydr o/afl\t?azcIdiqmlompheny')ethyi]-“f OX0- | (MH+3)
7-y1 ] - 3l LA dﬁhw (%gﬁtgqugslr@milni ¥6:3%-
rimethylgicyclgl /Nmept % methglcyclohexyl)plperazme-
1-carboximidamide
148 | G (3S)-N'-cyclopentyl-N-{3-[2- 527.2
9 /O (2,4-dichlorophenylethyil-4-
N ] l\f ox0-3,4-dihydroquinazolin-7-
Cl k\N N*N/ﬁ"‘\\ yl}-3-methylpiperazine-1-
H K/ o carboximidamide
149 | ¢ , , (3S)-N'-cycloheptyl-N-{3-[2- 558.1
0 O (2,4-dichlorophenyl)ethyl-4- | (MH+3)
\Q\/\N | N‘ o|>}<o:;3,4-’([ifih?/o_lroquir)azo1lin-7-
- -3-methylpiperazine-1-
“ |\N ﬂ)\N/\l"\\\ 3ée\rboximicilampi)de
L_NH
150 (3S)-N-{3-12-(2,4- 532.2
dichlorophenyl)ethyl}-4-oxo- (MH+3)

3,4-dihydroquinazolin-7-yl}-
N'-isopentyl-3-
methylpiperazine-1-
carboximidamide
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yl ] pi per azi ne-1-car boxi m dam de250
(3R -N-{3-[2-(2-fluoro-4- 670.5
woreiososyphenyl ) et hyl ] - 4- oxo- 2-

pyri
7-yl

di n-4-yl
}-3-(fluoronethyl)-N -

trimethyl bi cycl o[ 3. 1. 1] hept - 3-
yl ] pi perazi ne- 1- car boxi rri dam de 251

PCT/US2004/039020

- 3, 4- di hydr oqui nazol i n-
[(1S, 2S, 3S,5R) -2, 6, 6-

BT [2- (2 [ uor o 71 4 (3S)-N-{3-[2-(2,4- 5322
met hpxyp yl - x - pylicaieraphenyethgl-droxo- | (MH+3)
di hydr oguf nazo N n- ‘ | 34 dihydroquinazolin-7-yl}-

(f1 uor omed hyl ) )N (tLZI-C_“meth}”pr?pyl) -3-
2,6, 6-trinethyl bl cycl o[*3 methylplperazine-1-
3-yl | pi perazi ne- 1- car boxi m dam cfarbﬁ)'g?'dam'de
(3R) {N-[3-[2-(2-fl uoro-4- 660.
net h )xyphenyl ) et hyl ] -4-oxo- 2-
55T trl azgr-3- yI) 3 4- | (3S)-N-{3-[2-(2,4- 574.2
di hyd ro a oI n- dichlorophenyi)ethyl]-4-oxo-

fluoro hyI )N N| 25 3§ 5[1)3,4 ~dihydroquinazolin-7-yf}- . | (MH+3)
2,6, 6-tri Sret hy \b oW ] he FN -(1,5-dimethylhexyl)-3-
3-yi ] pi perazi ne-1- car *blam ef)g@?,nﬁg;anf:g?'

(3R) - N-{3[2(2f|uoro4 678.59
met hoxyphenyl ) et hyl ] -2- nor pholli n-4-yl - 4- oxo- 3, 4-
di hydr oqui nazol i n-7-yl } - 3-
fismor onet Ayl ) - N -[ (1S, 25y 35, 5R) B8)-N-{3-[2-(2,4- 567.2
2, 6, 6-trinethyl bi cycl of 3. 1 helptichlorophenyl)ethyl}-4-oxo-
B- yl | pi, per azi ne- 1- car boxiimi dami d&4 -digydroquinazolin-7-yi}-
(3R - N 2ff | voro-f- 6764 WbTHmamot
et hoxypre f%@t S (R R TITTS. p-
N
Ao
154 | CI o : (3R)-N-{3-{2-(2,4- 531.2
j: dichlorophenyl)ethyl}-4-oxo-
N N 3,4-dihydroquinazolin-7-yl}- (MH+3)
Cl N l )'\ /Y N'-(1,2-dimethylpropy!)-3-
N N Nk/ methylpiperazine-1- ‘
NH | carboximidamide
155 ; (3S)-N-{3-[2-(2,4- 563.8
cl dichiorophenyl)ethyl]-4-oxo-
0 3,4-dihydrogquinazolin-7-yl}-3-
N N methyl-N'-[(1S)-1-
I phenylethyl]plperazme-1 -
¢ KN N/kt\()"‘\\ carboximidamide
NH
156 (38)-N-[(1R)-1- 569.2
ci cyclohexylethyl]-N-{3-[2-(2,4-
o dichlorophenyl)ethyl}-4-oxo-
N | N 3,4-dihydroguinazolin-7-yl}-3-
! methylpiperazine-1-
c ‘%N ﬁ)\ r\(/\[“\\ carboximidamide
NH
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di hydr oqui nazolin-7-yl]-3-
(fluoronethyl)-N -[(1S, 2S, 3S, 5R) -
wWQ2@30513pi met hyl bi cycl o[ 3. . ] hept- PCT/US2004/039020
3-yl ] pi perazi ne- 1- car boxi m dam de 255
(B3R -N-[3-[2-(2-fluoro-4- 659.5
nmet hoxyphenyl )et hyl]-2-(1 H m dazol - 2-yl)-4-o0xo0-3, 4-
di hydr oqui nazolin-7-yl]-3-

(f1a7of onet hyl ) -N -[ (1S, 2 , BR) {3R)-N-{3-[2-(2,4- 563.2
2, 6, 6F & i net hyI bi CyCI o[ 3. j heptichlorophenyl)ethyl]-4-oxo-

3-yl ] pi pfr aki ne- 1§ car boxi n{ dani ¢8.438®d@quinazolin-7-yl}-3-

(3R - N - o“gb' 2 )f'ﬁt; ro 4?h§1¥|%?h§l]ﬁ&e1§x_rl1e1

met hokyphenyl ) et 2 OXQ- 3, é, -l

di hydr oqui nazol i n"t(?-yl W3- carboximidarmide

f1 uor omet hyl )-N -[ (1S, 2S, 5R™
,6,6Ftrinmethyl bicyclo[3. . jhept-

!’\\/\

)

3-148] pf! I ne- 15 car boxi m dam deRsS)vklddpertdt V-G | 5411
3R) - B- (i: :ir oretlhyl ) -N-{2 95| B-(2,4-dichlorophenyl)ethyl]-
f | uor onetihy S NI u rophérwg -Bdtdinytiogdinaxolin-3,| 4-

di hydr oqui%hazol i /I’Lll B/728;333]imelhyIpipgagne-

tiri met hyl bi cycl o[ 3. 1. 1]ﬂ1ep A&r‘ 1-carboximidamide

yI ] pi per azi ne-1- car boxi m dag de| 258 Chira)
3R)-N-{2-(cycl opropyl am no)-3-{648.5 [2-(2-fluoro-4

met hoxyphenyl ) et hyl ] - 4- oxo- 3, 4-

di 1sedr qu nazol i n-7-yl}- 3 (3R,5S)-N-{3-[2-(2,4- 569.0

fluof vl ) - N° [ (1S, 28 R) dichlorophenyl)ethyl]-4-oxo-
3,4-dihydroquinazolin-7-yl}-
3,5-dimethyl-N'-(4-

methylcyclohexyl)piperazine-
1-carboximidamide

160 (3R,5S)-N'-[(15)-1- 583.1
al cyclohexylethyl]-N-{3-[2-(2,4-
0 dichlorophenyl)ethyl]-4-oxo-
N N 3,4-dihydroquinazolin-7-yl}-
4 k\N " )l\ 3,5-dimethylpiperazine-1-

carboximidamide

161 (3R,5S)-N-{3-[2-(2,4- 583.1
cl dichlorophenyl)ethyl]-4-oxo-
3,4-dihydroquinazolin-7-yl}-
N Nl N'-(2,3-dimethylcyclohexyl)-
A

3,5-dimethylpiperazine-1-

N q carboximidamide

(3R,58)-N'-[1,1'- 637.2
bi(cyclohexyl)-2-yl]-N-{3-[2-

cl
o % (2,4-dichlorophenyi)ethyl]}-4-
N N oxo-3,4-dihydroquinazolin-7-
m N A

162

yl}-3,5-dimethylpiperazine-1-
carboximidamide
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2,6,6-trimethyl bicyclo[3. . ]hept-

3-yl ] pi perazi ne- 1-car boxi m dam de Tabl e of Exanpl es
wQ2®58839Ex. Structure Nanme LC Ret. Method Ti neCT/082004/039020

(mn) 259 N-{3-[2-(2-fluoro-4- B 3.35 MtH ‘

met hyl phenyl ) et hyl ] -4- 559.3 o oxo- 3, 4-

di hydr oqui nazolin-7- yl}-3-0x0-N -

[ (1R 2S,3S,59)-2,6,6- trinethylbicyclot3. .1]

N

hERs3 3-_yT ] pi perazine- I - car boxi [\sAaRI-N§3-200 4- 5690
N-{3-] f?quSM M+H oy chy or Maﬂhﬁﬁﬁ?ﬁbﬂ-mws.

4+ 0X04 3, i oquiazQ - |yd,4-diBydpacsinsizelin-7-yl}-

[(1R 2S, 3,59) - 26, t rj\lrre}Q% bi T§-dimef3l-¥-(2]

hept - 3-yl ] pi perazi"ne=1 N chr bpxi |nmetari¢vdiehe@lpiperazine-
(BR 5%$) - 4-cyano- N-{3- B 2. ®{'M H T-@hxinidamgee- 4- 596 4
\\ T et hyl phenyl)ethyl]-4- loxo-|3, 4-
di_hydr oqui nazol i n-7-

164

o (3R,5S)-N-cycloheptyl-N-{3- | 637.0
0 O [2-(2,4-dichlorophenyl)ethyl]-
N N 4-o0x0-3,4-dihydroquinazolin-
k\N N)I\ 7-yl}-3,5-dimethylpiperazine-

1-carboximidamide

165 (3R,58)-N-{3-[2-(2,4- 543.0
cl o dichlorophenyl)ethyl]-4-oxo-
3,4-dihydroquinazolin-7-yl}-
N N N'-isopentyl-3,5-
G

N/Y dimethylpiperazine-1-

H Kl/N carboximidamide

166 (3R,5S)-N-{3-[2-(2,4- 585.1
cl 0 dichlorophenyl)ethyl]-4-oxo-
. I : . 3,4-dihydroquinazolin-7-yl}-
N
N N

| N'-(1,5-dimethylhexyl)-3,5-
cl N /kN dimethylpiperazine-1-
: krN carboximidamide
167 (3R,5S)-N-{3-[2-(2,4- 543.0

Cl
Q I dichlorophenyl)ethyl]-4-oxo-
N/“;@\ N 3,4-dihydroquinazolin-7-yl}-
| N'-(1,2-dimethylpropyl)-3,5-
k\N ﬁ)\N/\( dimethylpiperazine-1-

KrN carboximidamide

168 (3R,5S5)-N-{3-[2-(2,4- 600.1

c 0 JANﬁ dichlorophenyl)ethyl]-4-oxo-
. L_o | 3,4-dihydroquinazolin-7-yl}-
3,5-dimethyl-N'-(3-morpholin-

|
¢ k\N ”)\N/Y 4-ylpropyl)piperazine-1-

H/N carboximidamide
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yl } -3, 5-di net hyl
trimethyl bi cycl of 3.

-N -

[ (1R 2S, 3S,59)-2, 6, 6-
. 1] hept-3-yl]pi perazi ne-1-

wa@ a00boxi3pi dam de262 (3S)-N-{3-[2-(2-fluoro- A PCTUSNB#039020

4- met

[ ( 1R1
hept -

hyl phenyl ) et hyl ] -

2S, 3S,5S) -2, 6, 6-
3;MI]DiDerazine 1-

574. 8 4-oxo- 3, 4-
di hydr oqui nazo!in-7- yl}-3-nethyl
trimethyl bicyclo[3.1.1]

-5-0xo-N -

N{3-[2-(2- 2.

4-N53h.

{
Iphenyl)ethyl]

ir oqui nazol i n-7- vyl }am no) {
L ri met hyl bi cycl o] 3. 1. 1]

car boxi m dam de 263
| (@B:58)»-H-[("534: 3

t‘dp'ﬁfwvletﬁwil Nd?_rb?] @7
: B\fD@thbf'ﬂ tio%o-1 .
V4 olin-7-yl}-

i ylplperazme 1-
ZElimldamlde

[ (1R 2S,3S, 59)-2,8,

583.1

]

=

(3R)-N-{3-[2-(2,4-
dichlorophenyl)ethyl]-4-oxo-
3,4-dihydroquinazolin-7-yi}-
N'-(2,3-dimethylcyclohexyl)-3-
methylpiperazine-1-
carboximidamide

560.0

171

(3R,5S5)-3,5-dimethyl-N-(4-
ox0-3-{2-[4-(trifluoromethyl)-
phenyllethyl}-3,4-
dihydroquinazolin-7-yl)-N'-
[(1R,28,38,55)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
ylpiperazine-1-
carboximidamide

607.3

172

(3R,58)-N-{3-[2-(3,4-
dichlorophenyl)ethyl]-4-oxo-
3,4-dihydroquinazolin-7-yl}-
3,5-dimethyl-N'-
[(1R,2S,38,65)-2,6,6-
trimethyl-bicyclo[3.1.1jhept-3-
yllpiperazine-1-
carboximidamide

607.2

173

N-(3-{2-[2-fluoro-4-
(methyioxy)phenyljethyl}-4-
ox0-3,4-dihydro-7-
quinazolinyl)-4-
(phenylmethyl)-N'-
[(1R,28,38,55)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yij-1-
piperazinecarboximidamide

651.4

174

N-(3-{2-[2-fluoro-4-
(methyloxy)phenyljethyl}-4-
0x0-3,4-dihydro-7-
quinazolinyl)-4-[2-(4-
morpholinyl)ethyl]-N'-
[(1R,28,35,55)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yl}-1-
piperazinecarboximidamide

673.7
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hept -3- yl]im no}net hyl)hydraz inecarboxi m dam de 265
4- (4-acetyl phenyl)-N B 3.53 MH (3-{2-[2-fluoro-4-
WG 200582130 et hyl oxy) phenyl J et h yl }-4-oxo0- 3, 4-d PO/URIHO4/039020

7-qui nazolinyl)-N -

[ (1R 2S, 3S, 5S)- 2, 6, 6-

trimethyl bicyclo{3.1.1] hept-3-yl]-1-
pi per azi necar boxi mda mde 266 N-(3-{2-[2-fluoro-4- B
3.62 MH (nethy!oxy)phenyl]eth 606. 29

Y
[
h

(

t
t

| ¥734
(1R
ept -
am de
nmet h
7- qui
rime

78

3- yI
267 N (3- {ka m
y| oxy) phenyl ] et 876
nazolinyl)-N -
hyl bi cycl o[ 3. 1. 1] hept -
hi onpr phol i necar boxi mi '

0X0- 3, 4 dlhydro

[(1IR

0-

1yl
2@%
-yl

7 qui naz ql4 @ty Phenyl)-N-(3-2-[2-
\*@&et hy! Hiflogrotde(r@inyiogihpheny-
1

§©“t¥l]n4mxb13r*ﬂedlfandtm'b'ﬂ mi

B

679.5
d

rlo-

176

ghygggy [31 1] ept-3—
N-(3-{2-[2-fluoro-4-

ézmecarbommldam ide
(methyloxy)phenyl]ethyl}-4-
oxo-3,4-dihydro-7-
quinazolinyl)-4-(2-pyridinyl)-
N'-[(1R,28,35,55)-2,6,6-
trimethyl-bicyclo[3.1.1]hept-3-
[ yl]-1-
piperazinecarboximidamide

637.6

177

N-(3-{2-[2-fluoro-4-
(methyloxy)phenyllethyl}-4-
0x0-3,4-dihydro-7-
quinazolinyi)-N'-
[(1R,28,35,55)-2,6,6-
trimethyl-bicyclo[3.1.1]hept-3-
yl]-3,4-dihydro-2(1H)-
isoquinolinecarboximidamide

607.7

178

N-(3-{2-[2-fluoro-4-
(methyloxy)phenyl]ethyl}-4-
0x0-3,4-dihydro-7-
quinazolinyl)-4-(2-
phenylethyl)-N'-
[(1R,28,35,55)-2,6,6-
trimethyl-bicyclo[3.1.1]hept-3-
yl]-1-
piperazinecarboximidamide

664.8

179

N-(3-{2-[2-fluoro-4-
(methyloxy)phenyl]ethyl}-4-
oxo-3,4-dihydro-7-
quinazolinyl)-N'-
[(1R,2S,35,55)-2,6,6-
trimethyl-bicyclo[3.1.1]hept-3-
yl]-1,4'-bipiperidine-1'-
carboximidamide

642.7

180

N-(3-{2-[2-fluoro-4- ]
(methyloxy)phenyllethyl}-4-
ox0-3,4-dihydro-7-
quinazolinyl)-N'-
[(1R,25,35,55)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yll-4-thiomorpholine-
carboximidamide

577.6

137




268 ethyl [4-((2)-[(3-{2-[2- B 3.58 I\/H-Hfluo_ro-4-
647.29 (et hyl oxy) phenyl]eth yl}-4-oxo-3,4-di hydro- 7-
waeeiosazebi nyl ) am no] {[ (1 R 2S,59)-2,6,6- ti PCT/US2004/039020
met hyl bi cycl o[ 3. 1. 1] hept-3- yl]imno}nethyl)-1-
pi perazi nyl jacetate 269 N-(3-{2-[2-fluoro-4- B 3.88
MtH (et hyl oxy) phenyl Jeth 650.40
yl}-4- ox0-3, 4-di hydro- 7-quinazolinyl)-4- QO
([oMEny1 nethyl )-N - [ (1R 2S, 5S) - 2,66y84-((2)[(3-{2-2-fluoro-4- | 647.3
tiri met hyl bi cycl o[ 3. 1. 1] hept - 3- yl(hethyloxy)phenyllethyl}-4-
pi per| di necaE boxi mi da mi 270 ZL-O(%ggm%ggleg]enyl ) - N-
3. 83 2- [2-f 1 uo - 671. -
(et hy! ox h NQEEEA- 0X0- 14%%1‘?‘@15/)& &
N . / N | i /ibicyclo[3.1.1]hept-3-
- qui hazol i nyl )sMAN 4R 28, 5S) {2, B methyh1-
t)ri'mef hyl bi cyci of 3. 17 1] ilepk 3 yPET el
pi pergzi necarboxi mida mde 271 IQI—{e F af 2Fl uoro-44 B
3. 8% H H N'-(3-{2-[2-fluoro-4-~ 603.3
A0 F o t@\\ (methyloxy)phenyllethyl}-4-
m 0x0-3,4-dihydro-7-
Nﬁn JN'\ H | quinazolinyl)-N-methyl-N-(1-
Sy NN methyl-4-piperidinyl)-N"-
H [(1R,28,55)-2,6,6-trimethyl-
(ﬁ bicyclo[3.1.1]hept-3-
rlq yllguanidine
183 H 4-(1-ethylpropyl)-N-(3-{2-[2- 631.4
-0 F 0 fluoro-4-(methyloxy)phenyl-
\@A ethyl}-4-oxo-3,4-dihydro-7-
Nk\ j‘f\ H quinazolinyl)-N'-[(1R,2S,5S)-
N NN 2,6,6-trimethyl-
NG bicyclo[3.1.1jhept-3-yl}-1-
\(\ piperazinecarboximidamide
184 N-(3-{2-[2-fluoro-4- 650.3
(methyloxy)phenyljethyl}-4-
0x0-3,4-dihydro-7-
H quinazolinyl)-4-
) F o (phenylmethyl)-N'-
\@/\ [(1R,25,55)-2,6,6-
4 X oo trimethylbicyclo[3.1.1]hept-3-
piperidinecarboximidamide
185 N N'-(3-{2-[2-fluoro-4- 611.3
~0 F 0 (methyloxy)phenyljethyl}-4-
\@/\ 0x0-3,4-dihydro-7-
N NI H | quinazolinyl)-N-methyl-N-[2-
k\N NN (4-pyridinyl)ethyl]-N"-
H [(1R,2S,565)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
& ] yllguanidine
\N
186 M 4-(2-chlorophenyl)-N-(3-{2-[2- | 671.3
~0 F 0 fluoro-4-(methyloxy)-
\@A phenyllethyl}-4-o0xo0-3,4-
"L )N|\ H dihydro-7-quinazolinyl)-N'-
N NTON | [(1R,28,56S)-2,6,6-trimethyl-
K/Nb bicyclo[3.1.1]hept-3-yl}-1-
piperazinecarboximidamide
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(et hyl oxy) phenyl jeth 562. 25 yl }-4-o0xo- 3, 4-di hyd ro-
7-qui nazolinyl)-N - [(1R 2S,595)-2, 6, 6-

wao eoosost3yl bi cycl o[ 3. 1. 1] hept-3-yl]-4- PCT/US2004/039020
nmor phol i necar boxi m d am de272 (2R, 6S)-N-(3-{2-[2- 3.59
M+H fl uoro-4- 590.29 (nethyloxy)phenyl]eth yl}-4-oxo0-3
, 4-di hyd ro- 7-quinazolinyl)-2,6- dinethyl-
[ (1R, 2S,59)-2,6,6- trimethylbicyclo[3.1.1]

heps# 8-yl ] - 4- nor phol i necar boxi mnmzleucid-d- et hyl 562.3
1 ((2)-1(3-{2-[2- 3.67 M+H fil uor|qméthyl68prRayIBthyl)-4-

X 0-| xa-3ck-ditnygicb-7-0-  7-

pi per i di necar box
M+H (nethyloxy)phenyl]eﬁh
yl }- 41 0xo0- 3, 4- di hydr o-

(et hyl nyl]eth yl}

quinazd?rﬁiﬁfgan {[(1 R

trimethyl brey og*. gfp -
3

) _@lngzcgtnyl) -N'-[(1R,28,5S)-
é” %mf'? E)ZSIO@ h}/]h%’té 75

morpholmecarboxnmldamlde

188

N-(3-{2-[2-fluoro-4-
(methyloxy)phenyllethyl}-4-
oxo-3,4-dihydro-7-
quinazolinyl)-4-(2-
hydroxyethyl)-N'-[(1R,2S,5S)-
trimethylbicyclo[3.1.1]hept-3-

yll-1-
piperazinecarboximidamide

605.3

189

<C | ylH4-

(2R,6S)-N-(3-{2-[2-fluoro-4-
(methyloxy)phenyl]ethyl}-4-
oxo-3,4-dihydro-7-
quinazolinyl)-2,6-dimethyl-N'-
[(1R,25,58)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-

morpholinecarboximidamide

590.3

190

ethyl 1-((2)-{(3-{2-[2-fluoro-4-
(methyloxy)phenyl]ethyl}-4-
0Xx0-3,4-dihydro-7-
quinazolinyl)amino}{[(1R,2S,5
8)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllimino}methyl)-4-
piperidinecarboxylate

632.3

191

:D | .
N N™ °N
H O\fil/ yl]-']-

4-(dimethylamino)-N-(3-{2-[2-
fluoro-4-
(methyloxy)phenyl]ethyl}-4-
oxo-3,4-dihydro-7-
quinazolinyl)-N'-[(1R,2S,5S)-
2,6,6-
trimethylbicyclo[3.1.1]hept-3-

piperidinecarboximidamide

603.3

192

N-(3-{2-[2-fluoro-4-
(methyloxy)phenyllethyl}-4-
ox0-3,4-dihydro-7-
quinazolinyl)-3,5-dimethyl-N'-
[(1R,2S,5S)-2,6,6~
trimethylbicyclo[3.1.1]hept-3-
yll-1-
piperidinecarboximidamide

588.3
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7-quinazolinyl)-3,5- dinethyl-N - [(1R 2S,5S)-2,6, 6-
trimethyl bicyclo[3.1.1] hept-3-yl]-1-

w@r@snsdpnecar boxi m da mde 275 N-(3-{2-[2-f| upeDUL2008039020
3. 75 M+H (net hyl oxy) phenyl Jeth 637. 34
yl } - 4- oxo- 3, 4-di hydro- 7-qui nazolinyl)-4-
phenyl -N -[ (1R, 2S,5S)- 2,6,6- trinethylbicyclo[3.1.1]
hept - 3-yl ]-1- pi perazi necar boxi nmi da m de 276

N (@ {2-[2-fluoro-4- B 3. 62 MrH (e fay2-axorg-phenyT T et
60. 25 yJ }-4-0x0- 3, 4-di hy - 7-|qonethaizod)phayyiJethid}-4-

1R, 2 Sy ?@E/\ trine i cy|aixoB3-dhytito-7-
ept - 3- vyl

in xi riiEapgliggp4rphenyl-N'-
Lacefyl - N-(3-{ 2, j\ AgH f FerS0S)8HE-25
met hyl oxy) phenyl ] eth Yyl }k}lw

N37.3

ég'i Sty IpiguglofoL: 1lhept-3-
- qui 1 13-

nazolinyl)-N -

[ (1R 25,

%ip ra(szfnecarboximidamide

194

G

Nk\N NJLN

N-(3-{2-[2-fluoro-4-
(methyloxy)phenyl]ethyi}-4-
oxo-3,4-dihydro-7-
quinazolinyl)-N'-[(1R,2S,53)-
trimethylbicyclo[3.1.1]hept-3-
yl}-1-
piperidinecarboximidamide

560.3

195

N-(3-{2-[2-fluoro-4-
(methyloxy)phenyllethyi}-4-
0x0-3,4-dihydro-7-
quinazolinyl)-4-(4-pyridinyl)-
N-[(1R,28,55)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yil-1-
piperazinecarboximidamide

636.7.

196

N-(3-{2-[2-fluoro-4-
(methyloxy)phenyllethyi}-4-
0x0-3,4-dihydro-7-
quinazolinyl)-4-[2-
(methyloxy)ethyl]-N'-
[(1R,25,565)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yli-1-
piperazinecarboximidamide

619.3

197

4-[2-(dimethylamino)ethyl]-N-
(3-{2-[2-fluoro-4-(methyloxy)-
phenyllethyl}-4-oxo-3,4-
dihydro-7-quinazolinyl)-N'-
[(1R,28,5S)-2,6,6-trimethyl-
bicyclo[3.1.1]hept-3-yl]-1-
piperazinecarboximidamide

632.4

198

4-[3-(dimethylamino)propyl]-
N-(3-{2-[2-fluoro-4-
(methyloxy)-phenyl]ethyl}-4-
oxo-3,4-dihydro-7-
quinazolinyl)-N"-[(1R,2S,5S)-
2,6,6-trimethyl-
bicyclo[3.1.1]hept-3-yl]-1-
piperazinecarboximidamide

646.4
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trimethyl bi cycl o[ 3.1.1] hept-3-yl] hexahydro-
1H 1, 4-di azepi ne-1- carboxi m dam de 278

wWOR{3/0§B391 2-f | uoro-4- B 3. 81 MtH (et hyl oxy) phrem/Usmn4039020
665. 39 yl}-4-0x0-3 ,4-di hyd ro- 7-quinazolinyl)-3- X
met hyl - 4- (4- met hyl phenyl )-N - t (1R, 2S,5S)-2, 6, 6-
trinmethyl bicyclo[3.1.1] hept-3-yl]-1-

I perazi necarboxi mda mde 279 N (3-{2-[2-fl uoro-4- B

3. 8% WH (net hyl oxy) phenyl ] §t h §62(Q&3-{2-[2-fluoro-4- 603.3
Wil }- 4 o Fdihgd ro- 7 az dingthylbxy)Bentigtiybgy - N -
[[(1R 2S, 3 tri Ltuoes gigihydrp -7%}
Hept - B-yl ] - 1- pyuo i ndcar boxi -t Iyé?ém (1R2S,5
N-(3-{2-[2-fl uoron4 . H |c f enyl]eth
576. 30D yl } - 4- oxo- 3, 4- di hydro- 74 %;}gt
hydroky-N - t (1R, 25, 3S, 5S)N 6, 6 plperldlnecarboxamlde
tiri mef hyl bi cycl o[ 3. 1. 1] °

200 4-acetyl-N-(3-{2-[2-fluoro-4- 617.3

H (methyloxy)phenyllethyl}-4-

0x0-3,4-dihydro-7-

_0 F 4-C
@i/\ 9 quinazolinyl)-N'-[(1R,2S,5S)-
N)ij\ N H 21616'
N

X trimethylbicyclo[3.1.1]hept-3-
N N(:/\N%O yilhexahydro-1H-1,4- -

diazepine-1-carboximidamide

201 N-(3-{2-[2-fluoro-4- 665.4
(methyloxy)phenyl]ethyl}-4-

' ‘ i ox0-3,4-dihydro-7-
- O\@; o j/QH\\ quinazolinyl)-3-methyl-4-(4-
N/Ut : N n methylphenyl)-N'-
N

s Py [(1R,28,55)-2,6,6-
N N()\l/ trimethylbicyclo[3.1.1]hept-3-
yll-1-
\©\ piperazinecarboximidamide
202 ‘ N-(3-[2-[2-fluoro-4- 645.4

(methyloxy)phenyl]ethyl}-4-
ox0-3,4-dihydro-7-

o . i quinazolinyl)-4-(tetrahydro-2-
- \©:/\ 0 jéE furanylmethyl)-N'-
N N H [(1R,25,55)-2,6,6-

k\N \ Py trimethylbicyclo[3.1.1]hept-3-

O |

piperazinecarboximidamide

203 N-(3-{2-[2-fluoro-4- 628.4
(methyloxy)phenyljethyl}-4-
0x0-3,4-dihydro-7-
H quinazolinyl)-4-[3-
0 Foog ﬁt (methyloxy)propyl]-N'-
OiA [(1R,2S,55)-2,6,6-
NJ]@ )N.\ H trimethylbicyclo[3.1.1]hept-3-
N NN yl]-1-

N
H ; . N
NENPNN piperazinecarboximidamide
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hept - 3-yl ]-1- piperidinecarboxi mda mde 281
(2S)-N-(3-{2-[2-fluoro- B 3.31 M+tH 4- 576. 35

w@¢ esloyizoxy) phenyl J et h yl }-4-oxo- 3, 4-di hydr o- PCT/US2004/039020
7-qui nazol i nyl)-2- (hydroxynmethyl)-N -
[ (1R 2S,3S,55)-2,6,6- trinmethyl bicyclo[3.1.1]
hept - 3-yl]-1- pyrrolidinecarboxi mda m de282

R 4R) - N-(3-{2-[2- B 3.33 MtH fluoro-4- 577.82

n&¥*hy| oxy) phenyl ] et h y|}- 4- oxo- 3-B-{@HHfebraz4- 603.3
- qui pazol i nyl) -3, 4- d| hydr oxy- N(methyloxy)phenyllethyi}-4-

1R PS63S.5%9) - 2, 6, 6- tgi fret hyl biok éﬂcwfrydr:p 1]
épt -B- )(/)I $) dIbOXI é‘FZBB" -N'- )
HVIFH |met é°2/8' ?I;]e}/puﬁ et

Proll
N-(3-f )om
608. 20 yI} 4 0X r o-

[[(1R RS, 3S,59)-2, 6, 6- Ht rLI\[mJ;,hsd iy ¥%Eﬂ£<§ark§'oxﬂr]|damlde
hept -B-yl ] - 4-

L~

- r—

205 N-(3-{2-[2-fluoro-4- 589.3
H (methyloxy)phenyljethyl}-4-
_0 F o oxo-3,4-dihydro-7-
@iA ) t E quinazolinyl)-4-methyl-A-
N N H | [(1R2S,565)-2,6,6-
kN )'\N/\\ trimethylbicyclo[3.1.1]hept-3-

N KJNQ yllhexahydro-1H-1,4-
diazepine-1-carboximidamide

206 H N'-(3-{2-[2-fluoro-4- 589.3

O F 0 (methyloxy)phenyljethyl}-4-
\©i/\ 0x0-3,4-dihydro-7-
N N H i i

quinazolinyl)-N-methyl-N-(1-

k\N N ' N~ methyl-3-pyrrolidinyl)-N'"-
H | [(1R,28,5S)-2,6,6-trimethyl-
é bicyclo[3.1.1]hept-3-
N\ yllguanidine
207 H N-[(1-ethyl-3-pyrrolidinyl)- 603.3
A0 F o methyl]-N'-(3-{2-[2-fluoro-4-
Oi/\ (methyloxy)phenyl]ethyl}-4-
N Nl H | oxo-3,4-dihydro-7-
Sy N quinazolinyl)-N"-[(1R,2S,5S)-
H 2,6,6-
KO trimethylbicyclo[3.1.1]hept-3-
N} yllguanidine
208 H N-(3-{2-[2-fluoro-4- 589.3

0 F 0 (methyloxy)phenyl]ethyl}-4-
\@/\ 0x0-3,4-dihydro-7-
N N H i i

quinazolinyl)-N'-[2-(1-

S NN pyrrolidinyl)ethyl]-N'-
H [(1R.25,55)-2,6,6-trimethyl-
\ bicyclo[3.1.1]hept-3-

yllguanidine

209 N-(2-cyanoethyl)-N'-(3-{2-[2- 559.2

fluoro-4-(methyloxy)phenyl]-

O
H
_0 F ethyl}-4-oxo-3,4-dihydro-7-
\@/\ Q quinazolinyl)-N-methyl-N"-
N [(1R,28,5S)-2,6,6-
N N trimethylbicyclo[3.1.1]hept-3-
H | yllguanidine
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t hi onor phol i necar boxi

m dam de 1, 1-di oxi de 284

(3S,45)-N-(3-{2-[2- B 3.74 MtH fluoro-4- 578.21
w@ pwsloyizoxy) phenyl ] et h yl }-4-o0xo0-3, 4-d i hyd r oPCT/US2004/039020

7-qui nazol i nyl)-3, 4- di hydroxy-N -

[ (1R 2S, 3S,59)-2,6,6- trinmethylbicyclo[3.1.1]

hept - 3-yl]-1- pyrrolidinecarboxi mda m de 285

L ( 3-

2-[2-fluoro-4- B 3.87 MtH (et hyl oxy) phenyl]eth

536. 2
hydr o
tiri me
N (3-

55810]
1, 2, 41
tri methyl bicyclo[3.1.1] h
N-(3-{29

yl }-4- oxo- 3, 4-di hydro- 7-
triazol-4-yl-N'- [(1R 2S, 3
t-3-y
fuor @- 4- 2. H (1
3yl - di -
kyet hyl ) - Nig R12S, 35, 5S)
hbeicycIoPS.l.ﬂ] %ept-%-y
2-[2-fluoro-4- A 2.68 M+H

ﬂlg HEpxYeHP PRy etiay 1}-4-

ik

%i\’ir(aimtﬁylayiin)om%w%
/- 6B{P-[2-flgore-4-

ot

)_Egg%wfgg_

jic clo@ 1 171hept-3-
I ne28
gnethgrg;y)phenyl]et

591.3

h

949119

[
L
7/ yl}-4-0x0-3,4-d 1 hyd ro-

ey

N-(3-{2-[2-fluoro-4-
(methyloxy)phenyllethyl}-4-
oxo-3,4-dihydro-7-
quinazolinyl)-N'-(1-
methylethyl)-N"-[(1R,2S,5S)-
2,6,6-trimethyl-
bicyclo[3.1.1]hept-3-
yllguanidine

434.2

212

H
N N H
|
[ &@Lx
H
W@(

N-(3-{2-[2-fluoro-4-
(methyloxy)phenyllethyl}-4-
oxo-3,4-dihydro-7- ,
quinazolinyl)-N'-(2,2,6,6-
tetramethyl-4-piperidinyl)-N"-
[(1R,28,35,55)-2,6,6-
trimethyl-bicyclo[3.1.1]hept-3-
yllguanidine

631.3

213

PCY

H
o o
Ul 5
N N NQ/

N-(3-{2-[2-fluoro-4-
(methyloxy)phenyllethyl}-4-
0x0-3,4-dihydro-7-
quinazolinyl)-3-hydroxy-N'-
[(1R,2S,35,55)-2,6,6-
trimethyl-bicyclo[3.1.1]hept-3-
yl}-1-
pyrrolidinecarboximidamide

562.3

214

N-(3-{2-[2-fluoro-4-
(methyloxy)phenyl]ethyl}-4-
0x0-3,4-dihydro-7-
quinazolinyl)-3-hydroxy-N'-
[(1R,2S,35,55)-2,6,6-
trimethyl-bicycio[3.1.1]hept-3-
yI]-1-
piperidinecarboximidamide

576.3

215

(2S)-N-(3-{2-[2-fluoro-4-
(methyloxy)phenyl]ethyl}-4-
0x0-3,4-dihydro-7-
quinazolinyl)-2-
(hydroxymethyl)-N'-
[(1R,2S,35,58)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yll-1-pyrrolidine-
carboximidamide

576.3
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7-qui nazolinyl)-N -(2- hydroxypropyl)-N'-
[ (1R, 2S, 3S,5S5)-2,6,6- trinethylbicyclo[3.1.1]
whe@s/o3t3yl | guani di ne 288 N - (3-{2-[2-fl uor o- 4-PCT/US$2084/639020
(et hyl oxy) phenyl ] eth 548. 41 yl }- 4-oxo- 3, 4-di hydr o-
7-qui nazolinyl)-N(2- hydroxyethyl)-Nnmethyl- N'-
[ (1R, 2S, 3S,5S5)-2,6,6- trinethyl bicyclo[3. .
hept - 3-yl ] guani dine 289 N-(3-{2-[2-fluoro-4- A 2.72
MT&KIWM%M)@WQBN h 548. 35 _
yl } - 4-o0xo- 3, 4-di hydro- OH 7-qui nazolinyl)-N -(3-
hydroxypraopyl)-N'- [(1R 2S5 35 55)-2 6 _6-
t

i Bet BRIy cl o[ 3. 1. 1] hept -\ayd ] guani di ne 290 MH+
N[ 1- 4(7\-“? {2-12- 2.6 MK fluore-4- 601,27
(metRylk 2 )phenyl]etHh: Jord| q8SR8{H2de hyalo-no- 7- | 8665
gui nazpl [ ) anj noj { [ 5 CRAE, rbhex@ptenPlethyl]-4-oxo-2-
tni met hy 0 )\ eBt -@ridin-3-yl-3,4-dihydroquinazolin-
N N N/\‘\\C s| 7-yl}-3-methyl-5-oxo-N'-
L . | [082838.5R)2,66-
N I trimethylbicyclo[3.1.1]hept-3-
ylpiperazine-1-carboximidamide
217 |o F HCa -~ | (3S)-N-{3-[2-(4-chloro-2- 671.3
\Cﬂ/\ i CH3 fluorophenyl)ethyl]-4-oxo-2-
N N\Jj©\ JN'\ on. | Pyrazin-2-y1-3,4-
[\ N N"N *"% | dihydroquinazolin-7-yl}-3-methyl-
N> KN/NH 5-0x0-N'-[(1S,28,3S,5R)-2,6,6-
o} trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide
218 (¢ HCa (3S)-N-{3-[2-(4- 637.4
\©\/\ i °H3 fluorophenyl)ethyl]-4-oxo-2-
NJ\/@\ )N'\ ., | pyrazin-2-yl-3,4-
[Nj)\\N N N/\“\C 3| dihydroquinazolin-7-yl}-3-methyl-
N NH 5-o0xo0-N'-[(1S,28,3S,5R)-2,6,6-
o trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide
219 & How st | (38)-N-{3-[2-(2-fluoro-4- 667.5
0 CHg methoxyphenyl)ethyl]-4-oxo-2-
N)D\ Nl“ pyrazin-2-yl-3,4-
F Nj/\\N N)\N/\\\\CHa dihydroquinazolin-7-yl}-3-methyl-
[N/ H NH 5-ox0-N'-[(1S,2S,3S,5R)-2,6,6-
o trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide
220 |§Hs G cH, | (3R)-3-(difluoromethyl)-N-{3-[2-(2-| ©688.3
°\©/\F/\ 0 s CH:, fluoro-4-methoxyphenyl)ethyl]-4-
N N F oxo-2-pyridin-3-ylI-3,4-
N \)ruﬁg\N/lN’\““ .| dihydroquinazolin-7-yI}-N'-
| Ho LN [(1S,28,35,5R)-2,6,6-
N trimethylbicyclo[3.1.1]hept-3-
yl]piperazine-1-carboximidamide
221 |¢% How M | (38)-N-{3-{2-(2-fluoro-4- 674.6
\@(/\ 0 CHa methoxyphenyl)ethyl]-2-
N NI morpholin-4-yl-4-o0x0-3,4-
(\NJ\\N N)\N/\»CHa dihydroquinazolin-7-yl}-3-methyl-
0 H NH 5-ox0-N'-[(15,2S,3S,5R)-2,6,6-
o trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide
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ylTimno}nmethyl)-3- pyrrolidinyl]acetam de 291
(2R 4R -N-{3-[2-(2,4- A 2.68 MtH

waoelc@klosrephenyl ) et hyl ] -
, VOH qui nazol i nyl }-4- hydroxy- 2-

[ (1R 2S, trimethyl bicyclo[3.1.1]

5S)- 2, 6, 6-

612. 21 4- oxo0- 3, 4- di hy dPGF/0S2004/039020
(hydr oxynet hyl ) - N -

hept - 3-yl]-1- pyrrolidinecarboxi mda m de292 (3R)-N

- [2(-2,4 - 2.66 M-H dichl orophenyl)ethyl]- 596.22
4 R23- I3 i hyd 0- 7-HQ ch(BsyNJ{3-@=(4- 653.5
(hydr ox @ 25, | 5BJordbhényfethyl}-4-oxo-2-
tri met hyI b| cl. RY -razint2-yl-3,4-
p) rrollidi n b'ESX| mﬁda”ﬂg md(OS azqir-Byl)-2-nfedh it
2./66 MrH d orophenyl et hyl ?oxogxgl 18.28,38S, 5R)266-
4{ox0-[3, 4- di hydro-7- qu nazolt"ﬁg‘ b'@’c'o HHBsER3N -
[ 1R 2SS L‘.Q\ 2 6-6-1r et hyl lfyll]p‘l HIFG;;']- rRRXImldamlde
heftoaTyLL- 4~ pyrr ol.icgi n@eat hesiNtuiger 55)-5,5- 7018
*‘t. dimethylpiperazin-1-yl]-3-[2-(2-
fluoro-4-methoxyphenyl)ethyl]-4-
)\ N/\ ~%H: | ox0-3,4-dihydroquinazolin-7-yl}-3-
\( methyl-5-oxo-N'-[(1S,2S,3S,5R)-
5H3 5 2,6,6-trimethylbicyclo[3.1.1]hept-
3-yllpiperazine-1-carboximidamide
224 1o how e | (3)-N-{2-(cyclopropylamino)-a-[2 644-5
\©i/\ 2 ) CHa (2-fluoro-4-methoxyphenyl)ethyl]-
N NI 4-ox0-3,4-dihydroquinazolin-7-yl}-
HNJ\\N NJ\N/\»CHa 3-methyl-5-oxo-N'-
H NH [(18,28,3S,5R)-2,6,6-
5 trimethylbicyclo[3.1.1]hept-3-
yl]piperazine-1-carboximidamide
225 |g H,C FHs | (38)-N-[3-[2-(4- 641.4
\ﬂj\A Q °”s chlorophenyl)ethylj-2-(1H-
NJj@\ /N“\ imidazol-2-yl)-4-0x0-3,4-
Nﬁ/k\n N N/\“‘CHa dihydroquinazolin-7-yl}-3-methyl-
(S KI(NH 5-ox0-N'-[(1S8,28,3S,5R)-2,6,6-
o trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide
226 (g HCa L8 | (3S)-N-{3-[2-(4- 699.2
\©\/\N O NCH3 bromophenyl)ethyl]-4-oxo-2-
: | pyrazin-2-yl-3,4-
Nl/\)\\N };IIJ\N/\“‘CHs dihydroquinazolin-7-yi}-3-methyl-
=N NH 5-ox0-N'-[(18,28,3S,5R)-2,6,6-
o trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide
227 |5 Hea o0 | (BR)-N-{3-[2-(4- 720.1
\©\/\ 9 CHa bromophenyl)ethyl]-4-oxo-2-
N)n j}\ F | pyridin-3-yl-3,4-dihydroquinazolin-

N SN N“NTNSE | 7-yi3-3-(difluoromethyl)-N'-

- o lomw | [(1S,25,38,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yl]piperazine-1-carboximidamide

228 | Hea e | (3R)-N-{3-[2-(2,4- 709.5
\Q\/\ 2 CHa dichlorophenyl)ethyl]-4-oxo-2-
V%@\ /I\i Fk pyrazin-2-yl-3,4- \
cl N/\)\\N N NTNF | dihydroquinazolin-7-yT)-3-

L n L (difluoromethyl)-N'-

[(1S,2S,3S,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide

145




m de 294 vB-
di chl or ophenyl ) et hyl ] -
W@ 08a26Pi nyl } -
trimethyl bicyclo[3.1.1] hept-3-yl]

OH hydr oxy-N -

(3S)-N-{3-[2-(2,4- A 2.76 M+H
582. 25 4- oxo- 3, 4-di hydro- 7-
2P@T1/652004/039020

[ (1R 2S, 5S)-
-1-

pyrrolidi necarboxi mi da mde 295 (3R 5S)-4-cyano- N[ 3-
A2 71 MH {2-[2-fluoro-4- 689. 38
(nethyloxy)phenyl]eth yl }-4- oxo- 2- ( 3-

PY
di

nmet hyl b

pl

yI
7-

rzzdl
met h

per a

173 M H f ey o- 4- é‘so

}- 4-
qui n

, 4- di hydy o-

[(ER 25, 3%

et 3-

ZI n%@

0X0- 2- ( 3- pyrldlnyl)
azolinyl]-4- hydroxy-

_quEH (%z,@kg BYb k-3, 5-

loﬁ:phérliw )ethyl]-4-oxo-2-

yd lazih-2-yl-3,4-
é'.?s()ﬁju(yaﬂaqﬁﬁézohda{hal}-{s%e[tw
H ( meEE-axptNTKY$ BB SBYR)-e16t6-
3, tdmethgielictol3. 1. 1]hept-3-

3 ygplgqra@ﬂquzwbowmldamlde

A

687.5

1R 228,

g’ééi 2, 6, 6'H30 . CH,
o
N N

(3S8)-N-{3-[2-(4-
bromophenyl)ethyl]-4-oxo-2-
pyridin-3-yl-3,4-dihydroquinazolin-
7-yI}-3-methyl-5-oxo-N'-
[(1S,2S,3S,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide

696

231

(3R)-N-{3-[2-(4-
bromophenyl)ethyl]-4-oxo-2-
pyrazin-2-yl-3,4-
dihydroquinazolin-7-yl}-3-
(difluoromethyl)-N'-
[(1S,28,3S,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide

719.4

232

(3S)-N-{2-(cyclopropylamino)-3-[2-
(2,4-dichlorophenyl)ethyl}-4-oxo-
3,4-dihydroquinazolin-7-yl}-3-
methyl-5-oxo-N'-[(15,28,3S,5R)-
2,6,6-trimethylbicyclo[3.1.1]hept-
3-yl]piperazine-1-carboximidamide

664.4

233

(3R)-N-{3-[2-(4-bromo-2-
fluorophenyl)ethyl]-4-oxo-2-
pyrazin-2-yl-3,4-
dihydroquinazolin-7-yl}-3-
(difluoromethyl)-N'-
[(18,28,38,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide

739.1

234

(3R)-3-(difluoromethyl)-N-{3-[2-(2-
fluoro-4-methoxyphenyl)ethyl]-4-
oxo-2-pyrazin-2-yl-3,4-
dihydroquinazolin-7-yl}-N'-
[(18,2S,38,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yl]piperazine-1-carboximidamide

689.5

235

(3R)-N-{3-[2-(4-
chlorophenyl)ethyl]-4-oxo-2-
pyrazin-2-yl-3,4-
dihydroquinazolin-7-yl}-3-
(difluoromethyl)-N'-
[(18,2S,38,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide

675.4
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trimethyl bicyclo[3.1.1] hept-3-yl]-1-
pi per azi necar boxi mda mde 297 (2R 6S)-N-[3-{2-[2- A

WQ2006/05430 f | uor o- 4- 665. 41 (et hyl oxy) phenyl ] ep¢iT/US2004/039020

yl }-4-o0xo0-2-(3- pyridinyl)-3,4-di hydro-

7-qui nazol i nyl ]

[ (1R 2S, 3S,59)- 2, 6, 6-

-2,6- dinethyl -

trimethyl bicyclo[3.1.1]
hept - 3- yI] 4- nnrpholinecarboxinid am de 298

N-T 286{ B fI uoro 4 g(mli% biyy! oxy) phenyT T gigwo.4
630. 38| y dHSj m eﬂ IFQ’ Yingol-3-
7-qU|na20| XON §m7-
trii met hyl biy -y thyl 6cmoN-
pi|per agi necrrhoxi ni dHa 2 9O BRBEHT)-N6,63- { 2- [ 2-| 2. 9
M[H fl poro- 663. 57 (et hyl|okwetplieioyclo 1. Mhept-3-
yl|} - 4- pxo- 2- ( 3- yllpiperazine-1-carboximidamide
237 | Foo, HCa~L | (3S)-N-{3-[2-(4-chloro-2- 670.4
\©:A CH3 fluorophenyl)ethyl]-4-oxo-2-
N\)Ij\ )N'\ o | Pyridin-3-yl-3,4-dihydroquinazolin-
YN NN 7-yl)-3-methyl-5-0xo-N'-
7 | 118,28,38,5R)-2,6,6-
o trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide
238 | Hea sl | (3R)-3-(difluoromethyl)-N-{3-[2-(2-| 694.6
"o \Q\/\ C“s fluoro-4-methoxyphenyl)ethyl]-4-
I N\Jj@\ B Fk oxo-2-piperidin-4-yl-3,4-
O)\ NTNTYNFL dihydroquinazolin-7-yi}-N'-

N NN [(15,28,38,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide

239 [GHs oH 701.6
0 Fooy HaCCSH (38)-N-{3-[2-(2-fluoro-4-
mN " ’| methoxyphenyl)ethyl]-2-[(4-
/\\ P& CH, methylpiperazin-1-yl)methyl]-4-
O N NN oxo-3,4-dihydroquinazolin-7-yl}-3-
e > H(N” methyl-5-oxo-N'-[(1S,2S,3S,5R)-
N 0 2,6,6-trimethylbicyclo[3.1.1]hept-
H,C 3-yllpiperazine-1-carboximidamide
240 c\@;\ o Hacl'('::‘l_{3 (?)S)-N-{3-[2-(2,4- 694.3
N NN dlchlorophenyl)gthyl]—Z-[(BS)-&
PN Py WCH, hydroxypyyrohdm-1-yl]—4-oxo-3,4-
Q‘ N NN dihydroquinazolin-7-yl}-3-methyl-
» N1 5-oxo-N'-[(1S,2S,3S,5R)-2,6,6-
0 trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide
241 | HCa 2 | (3S)-N-{3-[2-(4- 676.5
\©\/\ i CH3 chlorophenyl)ethyl}-4-oxo-2-
N\)D\ j{\ o | Piperidin-3-yl-3,4-

(\/H\N N N | dihydroquinazolin-7-yl}-3-methyl-

N N | 5-oxo-N[(18,2S,38 5R)-2,6,6-

A 0 trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide

242 HCa~L | (3S)-N-{3-[2-(4- 658.5

chlorophenyl)ethyl]-4-oxo-2-
piperidin-4-yl-3,4-
dihydroquinazolin-7-yi}-3-methyl-
5-oxo-N'-[(1S,2S,3S,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-

yllpiperazine-1-carboximidamide

147




pyri di
di net h

nyl ) -3, 4-di hydro- 7-qui nazolinyl]-3,5-
yl-N - [(1R 2S, 3S,5S)-2, 6, 6-

wao eoosost3yl bi cycl o[ 3. 1. 1] hept-3-yl]-1- PCT/US2004/039020

pi peri

di necar boxi m da m de300 N-[3-{2-[2-fluoro-4- A

2.71 MH (et hyl oxy) phenyl]eth 623. 33 yl}-4-o0xo-2-(3-

pyridinyl)-3,4-di hydro- 7-qui nazolinyl]-3- hydroxy-N -
[ (1R 2S, 3S,59)-2, 6, 6- trirrethylbicyclo[Sll]
hepis3; - 1- azet| cuCn ))@,@L gga nyde 301 680.5
(3R 59) X@\)&:\n ' 8 dp y&y@etﬁ)ll]upé)@:ﬂ- 612. 41
(et hyl o ﬁ‘my } F41 pyeridind-yis hydr o-
74qui nazol i y | diffidroquinazolin-7-yl}-3-
[(1R 25 35(55) 2. 6, 6- ivi*'inetr(iﬂtm nope: 1. 1]
hept-3-yl]- T- pi per azi necar blc_ltr )dé.802
2.83522 [2-fluoro-4- 2.55 M yl]rs|peraZ|§)'1 p@k?%ﬁm%e th
244 |3 o hooafh | (39)N{32-(2-fluoro-4- 687.4
C(/\ CHa methoxyphenyl)ethyl]-2-(4-
i )Nl\ methylpiperazin-1-yl)-4-oxo-3,4-
N SN N N/\.\\CHa dihydroquinazolin-7-yl]-3-methyl-
N H krrNH 5-0x0-N'-[(1S,2S,3S,5R)-2,6,6-
H:C 3 trlmethylblcyclo[3 1.1 ]hept—3-
ylpiperazine-1-carboximidamide
245 | o oot | (38)N-{312-(2-fluoro4- 668.5
\@/\ CHa methoxyphenyl)ethyl]-4-oxo-2-
N)‘j©\ N[“ pyridin-3-yl-3,4-dihydroquinazolin-
N N)\N/\‘\\CHa 7-yl}-4-hydroxy-3-methyl-N'-
P H N | [(1S,28,3S,5R)-2,6,6-
N OH | trimethylbicyclo[3.1.1]hept-3-
yl]piperazine-1-carboximidamide
CH, .
248 0 o HyCaL - CT;H (38)-4-cyano-N-{3-[2-(2-fluoro-4- o775
\Q\/\ *t methoxyphenyl)ethyl]-4-oxo-2-
1 N\)D )N'\ oy, | Pyridin-3-yI-3,4-dihydroquinazolin-
N N NN | 7-yl}-3-methyl-N'-[(1S,2S,3S,5R)-
7 "N | 2,6,6-trimethylbicyclo[3.1.1]hept-
N\ 3-yllpiperazine-1-carboximidamide
247 |§H” cH, | (3S)-4-(cyanomethyl)-N-{3-[2-(2- | 691.5
© HSCCHS fluoro-4-methoxyphenyl)ethyl}-4-
NﬁD\ N oxo-2-pyridin-3-yl-3,4-
FooaneSy ‘NJI\N/\.\\CH:% dihydroquinazolin-7-yl}-3-methyl-

» H o (Un_2"| N-[(1S,2S,3S,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yl]piperazine-1-carboximidamide

248 (¢ doe . M | (3R)-N-{3-[2-(2-fluoro-4- 670.6
\@/\ Q ? CHs methoxyphenyl)ethyl]-4-oxo-2-
N)D I\II" pyridin-3-yl-3,4-dihydroquinazolin-

(ﬁ/k\N N)\N/\»‘\F 7-yl}-3-(fluoromethyl)-N'-

P R Lw | [(1S,25,38,5R)-2,6,6-

N trimethylbicyclo[3.1.1]hept-3-
yl]piperazine-1-carboximidamide
249 |7t HQ O | (3R)-N-{3-[2-(2-flucro-4- 706.5
Q H"‘Cf:‘CHa methoxyphenyl)ethyl]-4-oxo-2-
N)Zj\ N F | pyridin-3-yl-3,4-dihydroquinazolin-
F oy ™S N)LN/\»\ | 7-yl}-3-(trifluoromethyl)-N'-

P Ho L e | [(15,25,35,5R)-2,6,6-

N trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide
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PCT/US2004/039020

azeti di necar boxi m da mde 303 N-(3-{2-[2-fluoro-4- A
2.56 MH (et hyl oxy) phenyl jeth 588.45 yl}-4-oxo-3, 4-d

i hyd ro-
[ (1R 2S, 3S,5S)-2, 6, 6-

7-qui nazolinyl) - 4-
trinmet

hydr oxy- 4- net hyl -
hyl bi cycl o[ 3. 1. 1]

hd
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6(
[ (
tr
pi
di

1- piperi

Fowd | -
bt | uog o- 4-

d‘nec rt
e
J“ﬁmpt

vl ox
hy!l bilcycl'o[ 3.

'dlnecarbOX|n1da n1de3C

=

4q4-

rophenyl )ethyl]- 653

)3 qlﬁor% 914
g}lﬁ%ﬁ* leH )A%naZolm-
27gyl]3§(f

méthQ))-Gi-
BI—SYJQSSLSR 266-

670.5
]eth

SriNeth@bipRic(21. Mhed-303 MrH

-Ylniperaripdrdricanptinidamide

OX

grdihydro- 7-

(3R)-N-{3-{2-(2-fluoro-4-
methoxyphenyl)ethyl]-4-oxo-2-
pyrazin-2-yl-3,4-
dihydroquinazolin-7-yl}-3-
(fluoromethyl)-N'-[(15,28,3S,5R)-
2,6,6-trimethylbicyclo[3.1.1]hept-
3-yllpiperazine-1-carboximidamide

671.4

252

3

(3R)-N-[3-[2-(2-fluoro-4-
methoxyphenyl)ethyl]-4-oxo-2-
(4H-1,2,4-triazol-3-yl)-3,4-
dihydroquinazolin-7-yl}-3-
(fluoromethyl)-N'-[(18,2S,3S,5R)-
2,6,6-trimethylbicyclo[3.1.1]hept-
3-ylipiperazine-1-carboximidamide

660.5

253

mﬁ@ 3

(3R)-N-{3-[2-(2-fluoro-4-
methoxyphenyl)ethyl]-2-
morpholin-4-yl-4-0x0-3,4-
dihydroquinazolin-7-yl}-3-
(fluoromethyl)}-N'-[(1S,2S,3S,5R)-
2,6,6-trimethylbicyclo[3.1.1lhept-
3-yl]piperazine-1-carboximidamide

678.5

254

(3R)-N-[3-[2-(2-fluoro-4-
methoxyphenyl)ethyl]-4-oxo-2-
(1,3-thiazol-2-yl)-3,4-
dihydroquinazolin-7-yl]-3-
(fluoromethyl)-N'-[(1S,2S,3S,5R)-
2,6,6-trimethylbicyclo[3.1.1]hept-
3-yl]piperazine-1-carboximidamide

676.4

255

(3R)-N-[3-[2-(2-fluoro-4-
methoxyphenyl)ethyl}-2-(1H-
imidazol-2-yl)-4-0x0-3,4-
dihydroquinazolin-7-yl]-3-
(fluoromethyl)-N'-[(1S,2S,3S,5R)-
2,6,6-trimethylbicyclo[3.1.1]hept-
3-yllpiperazine-1-carboximidamide

659.5

256

(3R)-N-{2-cyano-3-[2-(2-fluoro-4-
methoxyphenyl)ethyl}-4-oxo-3,4-
dihydroquinazolin-7-yl}-3-
(fluoromethyl)-N'-[(1S,28,5R)-
2,6,6-trimethylbicyclo[3.1.1]hept-
3-yllpiperazine-1-carboximidamide|

618.4

149




qui nazol i nyl]-3- hydroxy-N -

trimethyl bicyclo[3.1.1] hept-
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3-yl]-1-
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qui nazpol | n;gl 3 | ms thyl - NuoropIthR)arS/I]%‘g%SMZ 6|, 6-
t i met|hyl bi cyc’1 g ﬁept qgmygno]qumazolm -7- yl} N'-
pi|peri|di necar boxi ni da m de “;dgseth Clof ﬁep?%etyl - 1-
3.59 MeH pi perazinyl)-3-]2- y1]p|perazme 1-carbOX|m|dam|de
U CH chiral | (3R)-N-{2-(cyclopropylamino)-3- 648.5

O

ﬁ@

[2-(2-fluoro-4-
methoxyphenyl)ethyl]-4-oxo-3,4-
dihydroquinazolin-7-yl}-3-

2,6,6-trimethylbicyclo[3.1.1]hept-

(fluoromethyl)-N'-[(18S,2S,3S,5R)-

3-yllpiperazine-1-carboximidamide
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F

L

N-{3-[2-(2-fluoro-4- B
methylphenyl)ethyl]}-4-
0x0-3,4-
dihydroquinazolin-7-
yI}-3-oxo-N'-
[(1R,25,35,58)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yllpiperazine-1-
carboximidamide

3.35

M+H
559.3

260

a (x)“‘gg/n\(ﬁ @//H
N N
Boasaden

N-{3-[2-(2,4- B
dichlorophenyl)ethyl}-
4-0x0-3,4-
dihydroquinazolin-7-
yl}-3-oxo-N'-
[(1R,2S,3S,5S)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]piperazine-1-
carboximidamide

3.44

M+H
595.2

261

\\\\\

(3R,58)-4-cyano-N-{3- B
[2-(2-fluoro-4-
methylphenyl)ethyl}-4-
0x0-3,4-
dihydroquinazolin-7-
yi}-3,5-dimethyl-N'-
[(1R,28,38,5S)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yllpiperazine-1-
carboximidamide

271

M-H
596.4
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di chl or ophenyl ) et hyl ] - 4-oxo- 3, 4-di hydro- 7-
qgui nazol i nyl } - 3-net hyl - 5-oxo-N -

WO ¢R02ZSIBS, 5S) - 2, 6, 6- trinethyl bicycl o 3. 1. 1] PCT/US2004/039020
hept - 3-yl ] -1- pi perazi necar boxi m da m deH Ck
N-{2-(4-acetyl-1- C 3.65 MtH | piperazinyl)-3-[2-(2,4-
694 di chl or ophenyl)ethyl]- 4-oxo-3, 4-di hydro-7-

uinazolinyl}-3- T hydroxy-N - [(1R 2S,3S,55)-2, 6, 6-

A14

g hyl bi cyclof 3. 1.y1 F‘F%‘g}ﬁ yid-okuoro- | A | 274 | meH
zet| eE ar bsm m de elthy(phé thN {B-[2-(2,4- Cos7a8
Vi
3
3

6 |
1 ( F) -83- rre# J\Nexif;ﬁgl pxhpmoamlazqhhi? 4-
xo- 3[4-di hydro- 77 L gl b s meyykS-aomét hyl - C | X - |
(1R|(2S,3S,59)-2,6,6 THIM9PBPEFLE6P3. (1. 1]
ept43-yl]-1- trimethylbicyclo[3.1.1]
hept-3-yl]piperazine-1-
carboximidamide

0O Q I\)LL)Q.)""

A K

NN 0x0-3,4-

H H 5 dihydroquinazolin-7-
yI}-N'{(1R,28,3S,5S)-
266- -
trimethylbicyclo[3.1.1]
hept-3-
yllhydrazinecarboximi
damide

263 , ” 2-acetyl-N-{3-[2-(2- A | 264 | M+H
0 \,:tf fluoro-4- 534.3
N)ij\ N H] | methylphenylethyl]-4-
F
N

264 -((2)-({3-[2-(2-fluoro-4- A 2.61 M+H
\(tf methyiphenylethyl}-4- 534.4
H 0x0-3,4-
NJLNH | | dihydroquinazolin-7-
H yl}amino)X{{(1R,28,3S,
58)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-
yllimino}methyhhydraz
inecarboximidamide

H

265 |. o @E 4-(4-acetylphenyl)-N- B 3.53 M-H

Oﬁ)\»m NS (3-{2-[2-fluoro-4- 677.32

Foos NN (methyloxy)phenylleth

SN yl}-4-0x0-3,4-dihydro-
N\©\,( 7-quinazolinyl)-N'-

o [(1R,28,38,55)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yiJ-1-
piperazinecarboximida
mide

266 || o i N-(3-{2-]2-fluoro-4- B 362 | M-H
Q\A ? \éﬂ (methyloxy)phenylsth 606.29
Nﬁ@ Nj}\ "1 | y-4-oxo-3,4-dihydro-
N N 7-quinazolinyl)-N'-
o0 [(1R,2S,38,55)-2,6,6-
| trimethylbicyclo[3.1.1]
hept-3-yl]-3,4-dihydro-
2(1H)-
isoquinolinecarboximid
amide
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pi perazi necarboximda mde i 1/ N{3-[2-(2,4- C 3.61

MtH V 1 111 dichl orophenyl)ethyl]- 680

wQ@240688B398B- et hyl - 5- oxo- 1- pi perazi nyl ] - 4- PCT/US2004/039020
0Xx0- 3, 4-di hydro-7- qui nazolinyl}-3- hydroxy-N -
[(1S,2S,3S,5R)-2,6,6- trinmethylbicyclo[3.1.1]
hept-3-yl]-1- azetidinecarboximda mde | .
(BS)=N[3-12-(2 4- C 3 59 MtH o di chl orophenyljethyl]-

65267L{ 1 J. 1 2-(3-hydr §xy] I-n-@zeid-fioryh) - 4] oxg- 3’4;.49 M-H
d iﬁ&xﬁ

hydr|o- qui fazol i 1 3mehitgty)phenie®x - N - 11(/ 0 | 57525
, R ?/3550 %%\M rifretyhyitdso-Gyicdigid- 11 1]

hept -(3-vyi | - ena Ane:aﬂlsrmunamhdﬂ)mdesls |
N[ 3-[[12- (2, 4- 3. 62 MrH3d| ¢ il1BREFSEPyRP-hyl | - 639
2
q

L (3- - || frinetiyiicydold-1.di hydr o- 7-
(3-lhydroxy-1- azetidiny ):1ept-3 s y
thiomorpholinecarboxi
midamide

268 othyl [4<(2-[(3422-| B | 358 | M+H
\/@E fluoro-4- 647.29

(methyloxy)phenyljeth
(}-4-0x0-3,4-dihydro-
H K/N\)Lo/\ )71.} y
quinazolinyl)amino){[(1
R,2S,58)-2,6,6- |
trimethylbicyclo[3.1.1]
hept-3-
yllimino}methyl)-1-
piperazinyl]acetate

ui ngzol i nyl ] - 3-

269 H N-(3-{2-[2-fluoro-4- B | 38 | M+H
;@\ (methyloxy)phenyl]eth 650.40
~H

¢ \ yi}-4-0x0-3,4-dihydro-
N N 7-quinazolinyl)-4-

A O\/O (phenylmethyl)-N'-
[(1R,2S,58)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-ylJ-1-
piperidinecarboximida
mide

270 o . § 4-(2-chlorophenyl)-N- B 3.83 M+H
g @;/\ 9 j:’gt (3-{2-[2-fluoro-4- 671.29
N;t@\  OQ (methyloxy)phenyljeth
NN e yl}-4-ox0-3,4-dihydro-

" \’N\[j 7-quinazo|i,nyl)-N’-
[(1R,28,58)-2,6,6-
trimethylbicyclo[3.1.1]

hept-3-yl}-1-
piperazinecarboximida
mide
271 H N-(3-{2-[2-fluoro-4- B 3.54 M+H
/O\GC/\ o I& (methyloxy)phenyljeth 562.25
NJD N w| | yI}-4-ox0-3,4-dihydro-
X, 7-quinazolinyl)-N'-
VN | | (1R 28 59)2.6.6.

trimethylbicyclo[3.1.1]
hept-3-yl]-4-
morpholinecarboximid
amide
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hydr oxy- N -

[ (1S, 2S, 3S, 5R) - 2, 6, 6-

trimethyl bicyclo[3.1.1] hept-3-yl]-1-
wa@z@siosizaecar boxi mi da m de 314 (3R, 5S) - 4- cyanpe™MUpB04/039020

2.81 MrH [2-(2,4- 719 dichl orophenyl)ethyl]-
0x0- 3, 4-di hydr o- 7-
[ (1R 2S,3S,59)-2, 6, 6-

2- (4-

gui nazol i nyl]-3,5- dinethyl

nmor phol i nyl) - 4-

-N -

trimethyl bicyclo[3.1.1] hept-3-yl]-1-

LAl

- (4

ui nazol i nyl]
tiri me

r ph
N

174

q ZI necar DOXI m GaH

Ero
6d|

h\/l bi r-ur-l nr 3-1.

or p 0|

d

el
Bl

h_

ollnecarbOX|n1d am

H di chl or ophenyl ) et hyl ]

d

e
ik
2 tuaaz\bl )4

(6 ZS,58)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-4-

morpholinecarboximid
amide

2 dihbthyMN'| 3- [2 (2,

[3-L7

3S, 5S) - 2,

4' A 12.

255

78

6, 61

P

590.29

273

H
%\ l H
t\N N*N
H

ethyl  1-((Z2)-[(3-{2-[2-
fluoro-4-
(methyloxy)phenylleth
yl}-4-0x0-3,4-dihydro-
7~
quinazolinyl)amino]{[(1
R,2S,58)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-
ylliminoymethyl)-4-
piperidinecarboxylate

3.67

M+H
632.32

274

BCS

H

N

N-(3-{2-[2-fluoro-4-
(methyloxy)phenyljeth
yl}-4-ox0-3,4-dihydro-
7-quinazolinyl)-3,5-
dimethy!-N'-
[(1R,25,55)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
piperidinecarboximida
mide

3.75

M+H
588.31

275

N-(3-{2-[2-fluoro-4-
(methyloxy)phenyljeth
yl}-4-ox0-3,4-dihydro-
7-quinazolinyl)-4-
phenyl-N'-[(1R,2S,5S)-
2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
piperazinecarboximida
mide

3.75

M+H
637.34

276

N-(3-{2-[2-fluoro-4-
(methyloxy)phenyl]eth
yl}-4-o0x0-3,4-dihydro-
7-quinazolinyl)-N'-
[(1R,28,55)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl}-1-
piperidinecarboximida
mide

3.62

M+H
560.25
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2- (4-nor phol i nyl)-4- oxo-3, 4-di hydro-7-
qgui nazolinyl]-N - [(1S, 2R 3R 5R)-2, 6, 6-
wao eoosost3yl bi cycl o[ 3. 1. 1] hept-3-yl]-4- PCT/US2004/039020
nor phol i necar boxi m d am de(3S)-N-[3-[2-(2,4- 2.31 M+H
di chl orophenyl jethyl]- 707 2-(4-nethyl -
pi per azi nyl ) -4-oxo- 3, 4- di hydro-7-
qui nazol i nyl ] -3-net hyl - 5- oxo N -

[ [4S,35,55)-2Z, 6, 6y TT| g i
hé"éf 3~ F1- opi per ec( Y'm'@y{ﬁﬂ? : 347 6';/';25
(12R, 89) - > A R henvileth '
di chllgr opheny S}hj\-\ JO% |?.4 y)pd%r,\],'(},l],?o -
pi perlazi nyl ) - 4- oxo- M i ;qdrnaon‘nyl agui nazpl i nyl |- 2, 64
di metlthyl -N - [ (1R 2S, 3S, 55)(1R28,56)-2,6,6-
tiri mat hyl bi cycl o[ 3. 1. 1] hepimedhyipicyeld3.1.1]
nor phol i necar boxi mi d ami ¢éept-3-yllhexahydro-
1H-1,4-diazepine-1-
carboximidamide
278 | | o r i N-(3-{2-[2-fluoro-4- B 381 | M+H
KL\ T gét (methyloxy)phenyljeth 665.39
1\“ | yl}-4-ox0-3,4-dihydro-
W N)\“T 7-quinazolinyl)-3-
| | methyl-4-(4-

methylphenyl)-N'-
[(1R,28,568)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
piperazinecarboximida
mide

279 | |.o Fo. \(@: N-(3-{2-[2-fluoro-4- B 3.34 M+H
mNJ\/@\ " ’ (methyloxy)phenyl]eth 562.28
. )'\NQ/OH yl}-4-0x0-3,4-dihydro-

7-quinazolinyl)-3-
hydroxy-N'-
[(1R,28,38,55)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
pyrrolidinecarboximida
mide

280 B 3.27 M+H

o Foo, N-(3-{2-[2-fluoro-4- .
\CL/\N ;@:H (methyloxy)phenylleth 576.30
JNI:LNJ\ %l | yi}-4-0x0-3,4-dihydro-

H 7-quinazolinyl)-3-
hydroxy-N'-
[(1R,28,38,5S5)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
piperidinecarboximida
mide

281
4- 576.35
(methyloxy)phenylleth
%ﬁ yI}-4-0x0-3,4-dihydro-
7-quinazolinyl)-2-
(hydroxymethyl)-N'-
[(1R,2S,38,5S)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
pyrrolidinecarboximida
mide ~

\ig: (28)-N-(3-{2-[2-fluoro- B 3.31 M+H
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(3S)-N-[3-[2-(2,4- 2.74 M+H di chl orophenyljethyl]- 708
2-(4-hydroxy-1- T 1 piperidinyl)-4-oxo0-3,4- dihydro-7-
waoigdogosrsarol i nyl ] - 3- net hyl - 5-oxo-N - PCT/US2004/039020

[ (1R 2S, 3S, 55)- 2, 6, 6-

hept - 3-yl ]-1- pi perazi necar boxi m da m de

(2R, 6S)-N-[3-[2-(2,4- 2.78 MtH di chl orophenyl)ethyl]-
HO

trimethyl bicycl o[ 3. 1. 1]

709 2-(4-hydroxy-1- piperidinyl)-4-oxo-3,4-

T

h

N-[ 3-

6

d

t

ept -3
2
i hyg
ring

81

O-7- C]UI nazol
ISP 59)5 2, 6,

Yy =N

(4 hydr oxy- 1-

TyT
h m’éﬁ

-\.

-J(

s

&éh%? 3

122 (2. 4-
I

U= l' YuTr TTaZ Ul

Ty

- |

thyl bi cycl o[ 3. 1. 1] hé

RS

&giggﬁhﬂgB

7Gum¥iling-3%.0- 3| 4-

NdihydroxdRN'2S, 3S, 5

2 (R 28 pB]5S%2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
pyrrolidinecarboximida
mide

1f

yl)eth)

H t

S) -2, 6,

3.33

]-
6-

M+H
577.82

283

N-(3-{2-[2-fluoro-4-
(methyloxy)phenylleth
yl}-4-ox0-3,4-dihydro-
7-quinazolinyl)-N'-
[(1R,28,3S,55)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-4-
thiomorpholinecarboxi
midamide 1,1-dioxide

3.62

M+H
608.20

284

(38,48)-N-(3-{2-[2-
fluoro-4-
(methyloxy)phenyl]eth
yl}-4-0x0-3,4~dihydro-
7-quinazolinyl)-3,4-
dihydroxy-N'-
[(1R,28,38,5S)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
pyrrolidinecarboximida
mide

3.74

M+H
578.21

285

N-(3-{2-[2-fluoro-4-
(methyloxy)phenylleth
yi}-4-0x0-3,4-dihydro-
7-quinazolinyl)-N'-4H-
1,2,4-triazol-4-yI-N"-
[(1R,28,38,5S)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yljguanidine

3.87

M+H
559.27

286

N-(3-{2-[2-fluoro-4-
(methyloxy)phenyljeth
yl}-4-0x0-3,4-dihydro-
7-quinazolinyl)-N'-(2-
hydroxyethyl)-N"-
[(1R,28,35,5S)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]guanidine

2.72

M+H
536.23
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nmor phol i necarboximd amde H N-[3-[2-(2,4- A 2.18 MtH
di chl or ophenyl )ethyl]- 666 2-(4-nethyl -

wW@rpsiaBdnyl ) - 4- oxo- 3, 4- OH di hydro-7- qui nazoPCTykE3008639020
hydroxy-N - [(1R, 2S, 3S,5S)-2, 6, 6-
trimethyl bicyclo[3.1.1] hept-3-yl]-1-
azeti di necarboxi mda mde (3R 5S)-4-cyano-N-[3- A 2.14
M-H [ 2- (2, 4- 732 dichl orophenyl )et hyI ]- 2-(4-nethyl -

pi perlazi necarly ' e A 2,11 M-H
di chljarophenyl )ethyl7-'6 Rhg?dr@éypr@pymm- 1-
[(1R,2S,38,5S5)-2,6,6-
trlmethylblcyclo[3 1.1]
hept-3-yllguanidine

[ Qeér azi nyl ) - 4- 0X0-13, 4t
QA z% 3, 5- d@« n ﬁ,{;ji 35,59 -2.%7% g o
tiri mieth [ 3:H (I ﬁu-o d’ dro— '

288 || o+ 1 N'-(3-{2-[2-fluoro-4- A 271 | M-H
TS XEC | | (methyloxy)phenylleth 548.41
Nk)ﬁg\ A o| | yl}-4-ox0-3,4-dihydro-
N NN~ : .
HoO 7-quinazolinyl)-N-(2-

hydroxyethyl)-N-
methyl-N"-
[(1R,28,3S,55)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yljguanidine

289 O N-(3-{2-[2-fluoro-4- A 2.72 M-H
\ét (methyloxy)phenylleth 548.35
yl}-4-0x0-3,4-dihydro-
7-quinazolinyl)-N'-(3-
hydroxypropyl)-N"-
[(1R,28,38,55)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yljguanidine

290 A N-[1-((Z)-[(3-{2-[2- A 2.6 M-H

0 Fooo fluoro-4- 601.27
\GEAN N " (methyloxy)phenylleth

Sy . yl}-4-ox0-3,4-dihydro-
H \j\ 7-

quinazolinyl)amino]{[(1
9 R,2S,5S8)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-
yllimino}methyl)-3-
pyrrolidinylJacetamide

291 : - (2R,4R)-N-{3-[2-(2,4- A 2.68 M+H
cl cl dichlorophenyl)ethyl]- 612.21
mij N\/(tt! 4-0x0-3,4-dihydro-7-

ls A ~on quinazolinyl}-4-
h N hydroxy-2-
A (hydroxymethyl)-N'-
[(1R,28,58)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
pyrrolidinecarboximida
mide
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pi perazinyl)-4-oxo-3, 4- di hydro-7-
gui nazol i nyl ] -4-oxo-N -
wao eoosost3yl bi cycl o[ 3. 1. 1] hept-3-yl]-1-
pi peri di necarboxi mda nideN-[3-[2-(2,4- A 2.63 MH

di chl or ophenyl ) et hyl ] -

[ (1R 2S, 3S,5S)- 2, 6, 6-

667 2-(4-hydroxy-1-

PCT/US2004/039020

pi peri di nyl)-4-o0xo-3, 4- di hydro-7- qui nazolinyl]- 3-

hydr oxy- N -

[ (1R, 2S, 3S, 5S)- 2, 6, 6-

174

g NyT BT Cycl of 3.
288 1 45

&8r bgxi mi
MH [ 2- gﬁi%?
-(4-hydroxy

ui nazol inyl]-

T~ OoOoONZ=Q ~

lFEr he
IN

Ndi

%’Eé e

ny

y (hy&fox h'lyR.NZS, 3
P[I1R, 35 $6)-2,4,6-
=trimethylbicyclo[3.1 A]
hept-3-yl]-1-
pyrrolidinecarboximida
mide

N 3-

di hydr o4
S, 5S) -

. M+H

293

(3R)-N-{3-[2-(2,4-
dichlorophenyl)ethyl]-
4-0x0-3,4-dihydro-7-
quinazolinyl}-3-
hydroxy-N'-

[(1R,2S,58)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
pyrrolidinecarboximida
mide

2.66 M+H

582.22

294

(39)-N-{3-[2-(2,4-
dichlorophenyl)ethyl]-
4-0x0-3,4-dihydro-7-
quinazolinyl}-3-
hydroxy-N'-

[(1R,28,58)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yll-1-
pyrrolidinecarboximida
mide

276 | M+H

582.25

295

(3R,58)-4-cyano-N-[3-
{2-[2-fluoro-4-
(methyloxy)phenyl]eth
yl}-4-oxo0-2-(3-
pyridinyl)-3,4-dihydro-

7-quinazolinyl]-3,5-
dimethyl-N'-
[(1R,28,38,5S)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
piperazinecarboximida
mide

2.71
689.38
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(3S)-N-[3-[2-(2,4- A 1.88 MtH g ¢

di chl or ophenyl j et hyl ] -

721 2-(4-ethyl -

w@R@snsBdnyl ) - 4- oxo- 3, 4- di hydro- 7-
qui nazol i nyl ] - 3- net hyl -

[ (1R 2S, 3S, 5S)- 2, 6, 6-

5-o0xo- N -
trimethyl bicycl o[ 3.1.1]

PCT/US2004/039020

hept - 3-yl]-1- piperazinecarboximda mde N[3-[2-(2, 4-

A 2.17 MtH di chl or ophenyl ) et hyl] -

680 2-(

4- et hyl -

O N Q) =+ 77

i
zeti
.99

- (4-
ui nd

rine

1izolinyl]-3,5- dineth

4Jox -

1 y:rrdmpllpemw.@yewohy
7 4piozoti3)]4~ di h
Y hydsdxy-3[S-diRetPB; 3
N'-[(1R,2S,38,5S)-
2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
piperazinecarboximida
mide

d{gg_é\l_p {ﬂw naz
Sty hé'n§l]eth

of 1 pym '237:3

cyano-
[]-

ydr o- 7;
S, 5S)-2,6,6

\- [ 3-

297

(2R,88)-N-[3-{2-[2-
fluoro-4-
(methyloxy)phenylleth
yl}-4-ox0-2-(3-
pyridinyl)-3,4-dihydro-
7-quinazolinyl]-2,6-
dimethyl-N'-
[(1R,28,38,58)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-4-
morpholinecarboximid
amide

2.76 M-H

665.41

208

N-[3-{2-[2-fluoro-4-
(methyloxy)phenyl]eth
yl}-4-ox0-2-(3-
pyridinyl)-3,4-dihydro-
7-quinazolinyl]-3-oxo-
N'-[(1R,28,38,5S)-
2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
piperazinecarboximida
mide

2.64 M-H

650.38

299

(3R,58)-N-[3-{2-[2-
fluoro-4-
(methyloxy)phenylleth
yl}-4-ox0-2-(3-
pyridinyl)-3,4-dihydro-
7-quinazolinyl]-3,5-
dimethyl-N'-
[(1R,28,35,55)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
piperidinecarboximida
mide

2.9 M-H

663.57
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trimethyl bicyclo[3.1.1] hept-3-yl]
pi perazi necarboxi mda mde 330 (3S)-N-{3-[2-(2,4- A
WQ 2@4/0543M di chl or ophenyl ) et hyl ] -

-[ (1R 2S, 3S, 5R) - 2- net hyl bi cycl o[ 3.

-1-

733

] he

PCT/US2004/039020
2-[4-(1-nmethyl ethyl)-1- piperazinyl]-4-oxo-3,4- NH
di hydr o- 7- qui nazol i nyl } - 3-net hyl -

pt - 3-yl]-5-0xo0-1- piperazi necarboxim da nide 331

580
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hept-3-yl]-1-
azetidinecarboximida
mide

gﬁs Iroq‘phenyl j'ﬁth
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]- 687

301

(3R,58)-4-cyano-N-(3-
{2-[2-fluoro-4-
(methyloxy)phenylleth
yl}-4-ox0-3,4-dihydro-
7-quinazolinyl)-3,5-
dimethyl-N'-
[(1R,28,38,55)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
piperazinecarboximida
mide

3.3

M-H
612.41

302

N-(3-{2-[2-fluoro-4-
(methyloxy)phenylleth
yl}-4-ox0-3,4-dihydro-
7-quinazolinyl)-3-
hydroxy-3-methyl-N'-
[(1R,28,3S,55)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
azetidinecarboximida
mide

2.55

M-H
560.58

303

N-(3-{2-[2-fluoro-4-
(methyloxy)phenyl]eth
yi}-4-ox0-3,4-dihydro-
7-quinazolinyl)-4-
hydroxy-4-methyl-N'-
[(1R,28,3S,5S)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl}-1-
piperidinecarboximida
mide

2.56

M-H
588.45

304

N-(3-{2-[2-fluoro-4-
(methyloxy)phenylleth
yi}-4-ox0-3,4-dihydro-
7-quinazolinyl)-4-
[(methyloxy)imino]-N'-
[(1R,28,38,58)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
piperidinecarboximida
mide

2.58

601.42
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trimethylbicyclo[3.1.1]
hept-3-yl]-1-
azetidinecarboximida
mide

(512

O

L. 1]

T8 4.

M-+H
653

306

(38)-N-[3-[2-(2,4-
dichlorophenyl)ethyl]-
2-(4-morpholinyl)-4-
oxo-3,4-dihydro-7-
quinazolinyl]-3-methyl-

5-oxo-N'-

[(1R,28,3S,58)-2,6,6-
trimethyibicyclo[3.1.1]
hept-3-yl]-1-
piperazinecarboximida
mide

3.59

M+H
694

307

N-[3-[2-(2,4-
dichlorophenyl)ethyl]-
2-(4-morpholinyl)-4-
oxo-3,4-dihydro-7-
quinazolinyl]-3,5-

dimethyl-N'-
[(1R,28,38,58)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
piperidinecarboximida
mide

3.73

M+H
693

308

“

(35)-N-{2-(4-acetyl-1-
piperazinyl)-3-[2-(2,4-
dichlorophenyl)ethyl]-
4-0x0-3,4-dihydro-7-
quinazolinyl}-3-methyl-
5-ox0-N'-

[(1R,28,3S,5S)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
piperazinecarboximida

mide

3.59

M+H
735
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[(1R,25,3S,55)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
azetidinecarboximida
mide

1. 1]

310

(38)-N-{3-[2-(2,4-
dichlorophenyl)ethyl]-
2-[(38)-3-methyl-5-
oxo-1-piperazinylj-4-
0x0-3,4-dihydro-7-
quinazolinyl}-3-methyl-

5-0x0-N'-
[(1R,28,35,5S)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
piperazinecarboximida
mide

3.6

M+H
721

311

N-{3-[2-(2,4-
dichlorophenyl)ethyl]-
2-[(38)-3-methyl-5-
oxo-1-piperazinyl]-4-
ox0-3,4-dihydro-7-
quinazolinyl}-3-
hydroxy-N'-

[(18,28,38,5R)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
azetidinecarboximida
mide

3.61

M+H
680

312

(3S)-N-[3-[2-(2,4-
dichlorophenyl)ethyl]-
2-(3-hydroxy-1-
azetidinyl)-4-oxo-3,4-
dihydro-7-
quinazolinyl]-3-methyl-
5-0x0-N'-

N

[(18,28,38,5R)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yi]-1-
piperazinecarboximida
mide

3.59

M+H
680
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670 4-oxo- 3, 4-di hydro-7- qui nazolinyl}-4-

w@ pivsfoyizaet hyl ) - N -
trimethyl bicyclo[3.1.1] hept-3-yl

[ (1R 2S, 3S,5S)- 2, 6, 6-

|- 1-

PCT/US2004/039020
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1. 1]
341

314

(3R,58)-4-cyano-N-[3-
[2-(2,4-
dichlorophenyl)ethyl]-
2-(4-morpholinyl)-4-
ox0-3,4-dihydro-7-
quinazolinyl]-3,5-
dimethyl-N'-
[(1R,28,38,5S)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
piperazinecarboximida
mide

2.81 M+H

719

315

(2R,6S)-N-[3-[2-(2,4-
dichlorophenyl)ethyl]-
2-(4-morpholinyf)-4-
ox0-3,4-dihydro-7-
quinazolinyl]-2,6-
dimethyl-N'-
[(1R,28,38,55)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-4-
morpholinecarboximid
amide

2.84 M+H

695

316

N-[3-[2~(2,4-
dichlorophenyl)ethyl]-
2-(4-morpholinyl)-4-
ox0-3,4-dihydro-7-
quinazolinyl]-N'-
[(1S,2R,3R,5R)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-4-
morpholinecarboximid
amide

2.78 M+H

667
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di chl orophenyl ) et hyl]- 610 4-oxo- 3, 4-di hydro-7-
qgui nazolinyl}-2,6- dinmethyl-N - [(1R 2S, 3S,59)-2, 6, 6-
wao eoosost3yl bi cycl o[ 3. 1. 1] hept-3-yl]-4- PCT/US2004/039020
nor phol i necar boxi m d am de342 4-acetyl -N-{3-[2-(2,4- A
2. 54 M+H di chl orophenyl)ethyl]- 637
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[(1R,2S,3S8,5S)-2,6,6-
trimethylbicyclo[3.1.1]

hept-3-yl]-1-
piperazinecarboximida
mide
H
318 (2R,6S)-N-[3-[2-(2,4- A 2.28 M+H
CI\@CIA o \éé dichlorophenyl)ethyi]- 708
)N\)D\ /hi Hl | 2-(4-methyl-1-
NN N piperazinyl)-4-oxo-3,4-
/'C) H K/(\O( dihydro-7-
quinazolinyl]-2,6-

dimethyl-N'-
[(1R,2S,3S8,5S)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-4-
morpholinecarboximid
amide

319 q g Y (3S)-N-[3-[2-(2,4~ A 2,74 M+H
\@/\/\ 0 \ﬁgf dichlorophenyl)ethyl]- 708
J\Jb\ )N|\ H| | 2-(4-hydroxy-1- '
N | | piperidinyl)-4-oxo-3,4-
/ON N N N/\'m dihydro-7-
quinazolinyl]-3-methyl-
° 5-0x0-N'-
[(1R,28,3S,55)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
piperazinecarboximida
mide

320 ||, o 7 (2R,68)-N-[3-[2-(2,4- A | 278 | M+H
O/\A o \®f dichlorophenyl)ethyl}- 709
N)n n!r" H| | 2-(4-hydroxy-1-

/QN Sy N)\N/Y piperidinyl)-4-oxo-3,4-

o H H/o dihydro-7-
quinazolinyl]-2,6-

dimethyl-N'-
[(1R,2S,38,55)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-4- :
morpholinecarboximid
amide
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[ (1R, 2S, 3SPEGBYS2004/039020
trimethyl bicyclo[3.1. 1] hept-3-yl]-3,4,6,7-

isopropylpiperazin-

i

arbo
T
|lapiy@rer7azi n- 1-y
quinazolinyl]-N'-
[(1R,25,38,5S5)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-4-
morpholinecarboximid
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bi Cycl
Xi m dar
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) - 4-

of % 1.
i de346
yl)-

M+H
681

322

N-[3-[2-(2,4-
dichlorophenyl)ethyl]-
2-(4-methyl-1-
piperazinyl)-4-oxo-3,4-
dihydro-7-
quinazolinyl]-3-
hydroxy-N'-
[(1R,28,38,565)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
azetidinecarboximida
mide

2.18

M-+H
666

323

(3R,58)-4-cyano-N-[3-
[2-(2,4-
dichlorophenyl)ethyl]-
2-(4-methyl-1-
piperazinyl)-4-oxo0-3,4-
dihydro-7-
quinazolinyl]-3,5-
dimethyl-N'-
[(1R,2S,38,565)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
piperazinecarboximida
mide

2.14

M+H
732

324

N-[3-[2-(2,4-
dichlorophenyl)ethyl]-
2-(4-methyl-1-
piperazinyl)-4-oxo0-3,4-
dihydro-7-
quinazolinyl]-4-oxo-N'-
[(1R,2S,3S,58)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
piperidinecarboximida
mide

2.11

M+H
692
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r A oxo- 3, 4-di hydr oqui nazol i n-
[ (1R 2S, 3S,59) -
wQ kjolspsisarzi necar boxi
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2.13 M+H fluoro-4- 555.4 nethyl phenyl)ethyl]-
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hept-3-yl]-1-
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mide
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y[)-5-
1.

2.63
oxo- N

M+H
667

326

(3R,5S)-4-cyano-N-[3-
[2-(2,4-
dichlorophenyl)ethyl]-
2-(4-hydroxy-1-
piperidinyl)-4-oxo-3,4-
dihydro-7-
quinazolinyl]-3,5-
dimethyl-N'-
[(1R,28,3S,58)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
piperazinecarboximida
mide

2.63

M+H
733

327

(38)-N-[3-[2-(2,4-
dichlorophenyl)ethyl]-
2-(4-ethyl-1-
piperazinyl)-4-0x0-3,4-
dihydro-7-
quinazolinyl}-3-methyl-
5-oxo-N'-
[(1R,28,38,55)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
piperazinecarboximida
mide

1.88

M+H
721

328

N-[3-[2-(2,4-
dichlorophenyl)ethyl]-
2-(4-ethyl-1-
piperazinyl)-4-oxo-3,4-
dihydro-7-
quinazolinyl]-3-
hydroxy-N'-
[(1R,28,38,5S)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
azetidinecarboximida
mide

217

M+H
680
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[(1R,28,35,5S)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl}-1-
piperazinecarboximida
mide
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dioghlkmyophenyl’) et hyl] %92.1

M+H
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330

(38)-N-{3-[2-(2,4-
dichlorophenyl)ethyl]-
2-[4-(1-methylethyl)-1-
piperazinyl]-4-0x0-3,4-
dihydro-7-
quinazolinyl}-3-methyl-
N'-[(1R,2S,38,5R)-2-

methylbicyclo[3.1.1]he
pt-3-yl]-5-oxo0-1-
piperazinecarboximida
mide

214

331

(38)-N-[3-[2-(2,4-
dichlorophenyl)ethyl]-
2-(4,4-difluoro-1-
piperidinyl)-4-oxo-3,4-
dihydro-7-
quinazolinyl]-3-methyl-

5-oxo-N'-

[(1R,28,35,5S)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
piperazinecarboximida
mide

2.8

M+H
728

332

OH

N-[3-[2-(2,4-
dichlorophenyl)ethyl]-
2-(4,4-difluoro-1-
piperidinyl)-4-oxo-3,4-
dihydro-7-

quinazolinyl]-3-

hydroxy-N'-
[(1R,28,3S,58)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl}-1-
azetidinecarboximida
mide

2.85

M+H
687
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mide
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hept-3-yl]-1-
azetidinecarboximida
mide

167



{2-[2-fluoro-4- 634.4 (methyl oxy) phenyl]et

hyl } - 4- oxo-3,4- T OH di hydro-7- quinazolinyl)am no]{]

W@ 1R5A8396) - 2, 6, 6- trinethylbicyclo[3.1. 1] hepPeBuUS2004/039020

yl]im no} et hyl)-3- hydroxy-L-prolinate
trifluoroacetate (salt) 355 (2S,3S)-N-{3-[2-(2,4- A
2. 70 MtH di chl or ophenyl )ethyl] 610.3

- 4- 0x0- 3, 4- di hydr o-

7- qui nazol i nyl }- 2-

ke

yrro
56 (
chl

- qui

N O WwWo

I’\)_'-"

Xyt NyT) - 3- negny
i°tycq o[ 3 ITE;?
R 3S) - Nz? L NAC;

1€
i g

rophenyt)et llylj =4

nazol i nyl }-3- hydr oxy

q

ety

! %u%ﬁdlu‘

25, 35,
ethyl]

34 6 1 2
h9dréxydn'di hydr o-
1@R,26BprEsp R preet
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
azetidinecarboximida
mide

DS)-A 2,

tate (s4
2

nyl)-N

M+H
568

338

H

o ai%i@

N-{3-[2-(2,4-
dichlorophenyl)ethyl]-

" 4-0x0-3,4-dihydro-7-
quinazolinyl}-4-
(phenylmethyl)-N'-
[(1R,28,3S,55)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
piperidinecarboximida
mide

3.41

M+H
670

339

N-{3-[2-(2,4-
dichlorophenyl)ethyl]-
4-0x0-3,4-dihydro-7-
quinazolinyl}-4-phenyl-
N'-[(1R,28,3S,5S)-
2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
piperazinecarboximida
mide

3.06

M+H
657

340

(3R,58)-N-{3-[2-(2,4-
dichlorophenyl)ethyl]-
4-0x0-3,4-dihydro-7-
guinazolinyl}-3,5-
dimethyl-N'-
[(1R,28,3S8,55)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
piperidinecarboximida
mide

3.16

M+H
608

341

(2R,68)-N~{3-[2-(2,4-
dichlorophenyl)ethyl]-
4-0x0-3,4-dihydro-7-
quinazolinyl}-2,6-
dimethyl-N'-
[(1R,2S,38,56S8)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-4-
morpholinecarboximid
amide

2.74

M+H
610
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[ (1R 2S,3S,55)- 2,6,6- trimethyl bicyclo[3.1.
1] hept-3-yl]-1- pyrrolidinecarboxim dam de

wao eioSlosispoacet ate (salt) 357 (2R, 3S)-N-{3-[ 2-

MtH (2, 4- 596. 2 dichl orophenyl) et hyl ]
- 4- ox0- 3, 4-di hydro- HC OH 7-qui nazol i nyl }- 3-

hydr oxy-2-nmet hyl -N - [ (1R

2S,55) - 2, 6, 6-

t nnet hyl bi cycl o[ 3.1. 1] hept-3-yl]-1-

BCPUSR04/039020
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rp(t1 R2s)3s 581;2 6 6
trimethylbicyclo[3.1.1]
hept-3-ylJhexahydro-
1H-1,4-diazepine-1-
carboximidamide

ate (s
589. 23
dr o- 7-
3R, 5R) -

2,06,

al éggu

M+H
637

8-

H

343 | oot \®§

g 55
N

N-{3-[2-(2,4-
dichlorophenyl)ethyl}-
4-0x0-3,4-dihydro-7-
quinazolinyl}-N'-
[(1R,2S,38,55)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-3,4-dihydro-
2(1H)-
isoquinolinecarboximid
amide

3.01

M+H
628
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Method
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344 N

N-{3-[2-(2-fluoro-4-
methylphenyl)ethyl]-
4-0x0-3,4-~
dihydroquinazolin-7-
yl}-3-oxo-N'-
[(1R,28,38,58)-
2,6,6-
trimethylbicyclo[3.1.
1]hept-3-yI]-3,4,6,7-
tetrahydro-5H-
imidazo[4,5-
c]pyridine-5-
carboximidamide

A

2.32

M+H
582.3

345 || L,
QO

2-((Z-{[3-[2-(24-
dichlorophenyl)ethyl]
-2-(4-
isopropylpiperazin-
1-y!)-4-ox0-3,4-
dihydroquinazolin-7-
yllamino}{[(1R,2S,3
S,55)-2,6,6-
trimethylbicyclo[3.1.
1]hept-3-yl]
imino}methyl)hydrazi
necarboximidamide

2.18

M+H
696.3
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359 (3S)-N-(3-{2-[2- B 3.02 M+H fluoro-4- 575.21

(et hyl oxy) phenyl ] et hyl}-4-oxo-3,4- di hydro-7-
w@risazohi nyl )-3- nmethyl -N - [ (1S, 2R 3R 5R) - 2P6G1/652004/039020

trinmethyl bicyclo[3.1. 1] hept-3-yl]-1-

pi per azi necar boxi m dam de 360 (3R 5S)-N-[3-{2-[2- D

2.23 M+H fluoro-4- 666. 33 (nethyl oxy) phenyl ] et

hyl } - 4- oxo-2- (3- pyridinyl)-3,4- di hydro 7-

q gzornnyl -3, 5- ar net Ayl,- N S, BS, 59) ] 6] 6
PR hﬂmycl o[3. . {]he 2""4" v f]{ 3 226 @'9’”5”4
pi perlazi @ W?N"@ d _é_-( g r fll uoro-4¢{ D 2 g '
M#-H (rrgW enﬁrr\‘ T 169 g,o in - Af }- 4- 0Xo- 3, 4-

FH di hy 27- Qui nazg@N nyl |) oxe-3,4-dihydro-

quinazolin-7-yl}-N'-
[(1R,28,3S,55)-
2,6,6-trimethyl-
bicyclo[3.1.1]hept-3-
yllhydrazinecarboxi
midamide

347 (1R4S)-N-{3-[2-(2- | A 2.13 | M+H

N N.__N- H

bmh’:g@ \,f] (EQ fluoro-4- 555.4
” methylphenyl)ethyl]-

° [N 4-0x0-3,4-

dihydroquinazolin-7-
yl}-N'-
[(1R,28,35,55)-
2,6,6-
trimethylbicyclof3.1.
1]hept-3-yl]-2,5-
diazabicyclo{2.2.1}h
eptane-2-
carboximidamide

348 (3R)-N-{3-[2-(2- A 2.6 M+H

r Y/Nlih// fluoro-4- 589.6
methylphenyl)ethyl]-

/é/y ,E ] 4-0x0-3,4-
dihydroquinazolin-7-
yl}-3-
(hydroxymethyl)-5-
oxo-N'-
[(1R,28,3S,55)-
2,6,6-
trimethylbicyclo[3.1.
1]hept-3-
ylpiperazine-1-
carboximidamide

349 (3R)-N-{3-[2-(2- A 248 | M+H
F A NY/N/I@ fluoro-4- 575.8
ijij N methylphenyl)ethyl]-

/©/\/ C ] H 4-0X0-3,4-

OH dihydroquinazolin-7-
yl}-3-
(hydroxymethyl)-N'-
[(1R,28,3S,5S)-
2,6,6-
trimethylbicyclo[3.1.
1]hept-3-
yllpiperazine-1-
carboximidamide
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[ (met hyl sul fonyl )am no]-N -
trimethyl bicyclo[3.1. 1] hept-
w@z@siosizaecar boxi m d am de |

MtH |

[ (1R 2S, 3S,
3-yl]-1-

5S) -

2,6, 6-

hyl } - 4- oxo- 3, 4- di hydro-7- qui nazolinyl)am no]{[
2,6,6- trinethyl bicyclo[3.1. 1] hept- 3-

(1R, 2S, 3S, 5S) -

yl]im no} et hyl ) - 3-

azeti di nyl

acetate i

1-((2)-[ (3-{2-[ 2-PCx/RSHP4/039020
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[(1R,25,3S,58)-
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2(1H)-
carboximidamide

m de
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W=

hyl ) et hylo}-

M+H
585.3

351

CI

bﬂcﬁ%

N-{3-[2-(2,4-
dichlorophenyl)ethyl]
-4-0x0-3,4-dihydro-
7-quinazolinyl}-N'-
(1H-imidazol-4-
ylmethyl)-N"-
[(1R,2S,58)-2,6,6-
trimethylbicyclo[3.1.
1]hept-3-
yllguanidine
trifluoroacetate

2.54

M+H
592.1

362

H
HJC:@CE‘%H:
%@mi !

N-(3-{2-[2-fluoro-4-
(methyloxy)phenyljet
hyl}-4-ox0-3,4-
dihydro-7-
quinazolinyl)-N'-
[(1R,28,58)-2,6,6-
trimethylbicyclo[3.1.
1]hept-3-yI1-1-
piperazinecarboximi
damide
trifluoroacetate

212

M+H
561.3"

353

N-(3-{2-[2-fluoro-4-
(methyloxy)phenyllet
hyl}-4-oxo0-3,4-
dihydro-7-
quinazolinyl)-N'-(2-
pyridinylmethyl)-N"-
[(1R,25,58)-2,6,6-
trimethylbicyclo[3.1.
1lhept-3-
yllguanidine
trifluoroacetate

2.73

M+H
583.2
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X fluoro-4- 617.21 I
hyl } - 4- oxo- 3, 4- di hydro-7- qui nazolinyl)-3- netyi-
WO govsiohboxy) i m noj -
trinmethyl bicyclo[3.1. 1] hept-3-yl]-1-

pi peri di necarboxi m d am de365 N-{2-(4-acetyl

(et hyl oxy) phenyl j et

-[(1R 2S, 3S, 5S) -

2,

-1- 3.4

6, 6- PCT/US2004/039020

M+H pi perazinyl)-3-[2- 721 (2,4- dichl orophenyl ) et hyl ]
-4- 0x0- 3, 4-di hydro- 7-qui nazolinyl}-4- nethyl-N -

29535, 59) -
t 2 -

{3-] 2
-1 (BS) - 3. e
X0- 3|,

Zr-—
o

O 1

4- di hydroHsVJb

2,6, 0%

pi 5

|1c¥ [
nﬁg%“ <23g<%

YRGS |4ny
ldiHyyilo} 7~ 4-

|| quinazolinyl)amino}{[

(1R,28,58)-2,6,6-
trimethylbicyclo[3.1.
1lhept-3-
yllimino}methyl)-3-
hydroxy-L-prolinate
trifluoroacetate (salt)

5,1
i 366 | 20
hyI] 707

Ty

M+H
634.4

355

(28,38)-N-{3-[2-(2,4-
dichlorophenyl)ethyl]
-4-0x0-3,4-dihydro-
7-quinazolinyl}-2-
(hydroxymethyl)-3-
methyl-N'-
[(1R,28,38,5S)-
2,6,6-
trimethylbicyclo[3.1.
1]hept-3-yl]-1-
pyrrolidinecarboximi
damide
trifluoroacetate (salt)

A 2.70

M+H
610.3

356

(2R,3S)-N-{3-[2-

dichlorophenyl)ethyl]
-4-0x0-3,4-dihydro-
7-quinazolinyl}-3-
hydroxy-2- :
(hydroxymethyl)-N'-
[(1R,2S,3S,59)-
2,6,6-
trimethylbicyclo[3.1.
1]hept-3-yl]-1-
pyrrolidinecarboximi
damide
trifluoroacetate (salt)

A 2.73

M+H
612.2

357

(2R,3S)-N-{3-[2-
(2,4-

dichlorophenyl)ethyl]
-4-0x0-3,4-dihydro-
7-quinazolinyl}-3-
hydroxy-2-methyl-N'-
[(1R,28,58)-2,6,6-
trimethylbicyclo[3.1.
1jhept-3-yl}-1-
pyrrolidinecarboximi
damide
trifluoroacetate (salt)

A 2.78

M+H
596.2
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nmet hy

| -N -

[ (1R 2S, 3S, 5S) -

2,6, 6-

trimethyl bicyclo[3.1. 1] hept-3-yl]-1-
weepsiadnecar boxi m dam de 367 N-{2-(2- 2.76 MFFUS2004/039020
acetyl hydrazi no)-3- 640 [2-(2,4- dichlorophenyl)ethyl]

- 4- 0x0- 3, 4- di hydr o-

[ ( 1R1
14-hey

2S, 3S, 5S) -
t-3-v|]1-1-

2,6, 6-

([338-
[}2-(2, 4
7- qui
2, 6,4
pi per

N2 (2 A2 84 N H
|chI

naz

- tFlrret

azi necar boxi m N

m_

J byl}-4-pkeept- 3-

r

[«

t

7-qui nazol i nyl }-3- hydroxy-N -
trinmethyl bi cycl o[ 3. 1.
azetidinecarboxinm d am de368 c

iy ezno)g3- 6
(Igy ra)-zz- 4%{?(3 , 4-di hy
%ﬂﬁﬁeﬂwpherﬁyﬂéir] 2S, 3S
yll-1-
dihydro-7-
quinazolinyl)-3,5-
dimethyl-N'-
[(1S,2R,3R,5R)-
2,6,6-
trimethylbicyclo[3.1.
1]hept-3-yl]-1-
piperazinecarboximi
damide

3
178

5S) -

M+H
589.23

359

(3S)-N-(3-{2-[2-
fluoro-4-
(methyloxy)phenyllet
hyl}-4-ox0-3,4-
dihydro-7-
quinazolinyl)-3-
methyl-N'-
[(1S,2R,3R,5R)-
2,6,6-
trimethylbicyclo[3.1.
1]hept-3-yl]-1-
piperazinecarboximi
damide

3.02

M+H
575.21

360

=
=z,
W

(3R,58)-N-[3-{2-[2-
fluoro-4- ‘
(methyloxy)phenyllet
hyl}-4-ox0-2-(3-
pyridinyl)-3,4-
dihydro-7-
quinazolinyl]-3,5-
dimethyl-N'-
[(1R,28,38,58)-
2,6,6-
trimethylbicyclo[3.1.
1]hept-3-yl]-1-
piperazinecarboximi
damide

2.23

M+H
666.33
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dam de 369 2-acetyl

“N-{2-(2- 2.87 M+H

acetyl hydrazi no)-3- 641 [2-(2,4- dichlorophenyl)ethyl]

WO 2606881331 4- di hyd ro-
2,6, 6-

[ (1R 2S, 3S,59) -
yl Thydr azi necar boxi
di chl or ophenyl) -
(di nmet hyl am no) et hyl

7-qui nazolinyl}-N -

PCT/US2004/039020

trimethyl bicycl o[ 3.1. 1] hept - 3-

nmi dani de 370 N-(3-[2-(2,4- 2.2 MH

654 ethyl]-2-{[2-

] am no} 4 0xo- 3, 4 di hydr o- 7-

qLJsquazlol [ nylj 3-

2,06, 6 | bic
yl]-1-a %ﬁ
2. 73 |M+H di chl

hydr axyet hyl ) am no]

hydroXy-

- 3 u%
3; l%t
iy aro-527 2-[(

qnﬁf%;xz)q&nékoﬁhyl wd ro-

7- quifnazol 1 nyT } - 3-

[(methylsulfonyl)ami
no]-N'-
[(1R,28,38,5S)-
2,6,6-
trimethylbicyclo[3.1.
1]hept-3-yl]-1-
azetidinecarboximid
amide

>3 -

[2-(2,

2-

2.5
1.-

M+H

A 625.30

362 | |

y 1-((2)-[(3-{2-[2-
O@\A o \Ebg fluoro-4-
thyl h
N'\:nn jf\ (methyloxy)phenyllet

hyl}-4-ox0-3,4-
dihydro-7-

quinazolinyl)amino}{
(1R,28,38,58)-
2,6,6-
trimethylbicyclo[3.1.
1]hept-3-
yllimino}methyl)-3-
azetidinyl acetate

2.57 | M+H

590.33

363

#o || 3-amino-N-{3-[2-(4-
\@6 fluorophenyl)ethyl]-

H || 4-0x0-3,4-dihydro-7-
quinazolinyl}-N'-
[(1R,28,38,5S)-

2,6,6-
trimethylbicyclo[3.1.
1]hept-3-yl]-1-
azetidinecarboximid
amide

M+H
517.20

2.19

364 | |

(4E)-N-(3-{2-[2-
fluoro-4-

H1| (methyloxy)phenyl]et
hyl}-4-oxo-3,4-
dihydro-7-

_o|| quinazolinyl)-3-

methyl-4-
[(methyloxy)imino]-
N'-[(1R,25,38,5S)-
2,6,6-
trimethylbicyclo[3.1.
1]hept-3-yl}-1-
piperidinecarboximid
amide

1.07 | M+H

617.21
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hydroxy-N - [(1R 2S, 3S,5S)- 2, 6, 6-
trimethyl bicyclo[3.1. 1] hept-3-yl]-1-

wa@z@siosizaecar boxi md am de372 (3S)-N-{3-[ 2- (2, BCT/BSD0EE39020
MtH di chl or ophenyl )ethyl] 668 -2-1(2-
hydr oxyet hyl ) am no] -4-0X0-3, 4-di hyd ro-
7-qiiinazolinyl}-3- nethyl-5-oxo-N - [(1R 2S, 3S,5S) -
2,6,6- trinethylbicyclo[3.1. 1] hept-3-yl]-1-

pEEF g

- 0X(

aZt necar DOXT m

O aut

—-q

Tz

(

s

-

M+H
721

rime
) am

D+ N=0

petaiaic o N

R Y [ X :
thyw% ] he E]%hléropwénbl?éHﬂO} met hy| i den
X0 chiky

nop O go-FbiAgES! inyl }- N 1-
7-quinazolinyl}-4-
methyl-N'-
[(1R,28,38,565)-
2,6,6-
trimethylbicyclo[3.1.
1]hept-3-yl}-1-
piperazinecarboximi
damide

1
w
IN
1
o)

366 N-{3-[2-(2,4-
dichlorophenyl)ethyl]
-2-[(3S)-3-methyl-5-
oxo-1-piperazinyl}-4-
oxo-3,4-dihydro-7-
quinazolinyl}-4-
methyl-N'-
[(1R,28,3S,5S)-
2,6,6-
trimethylbicyclo[3.1.
1]hept-3-yl}-1-
piperazinecarboximi
damide

349 | M+H

707

367

N-{2-(2-
acetylhydrazin
[2-(2,4-

0)-3-

2.76

M+H
640

dichlorophenyl)ethyl]
-4-0x0-3,4-dihydro-
7-quinazolinyl}-3-
hydroxy-N'-
[(1R,28,3S,5S)-
2,6,6-
trimethylbicyclo[3.1.
1]hept-3-yl]-1-
azetidinecarboximid
amide
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met hyl gl yci nam de 374 N -{3-[2-(2,4- A 2.35 M+H
di chl or ophenyl )ethyl] 654 -7-[((3-hydroxy-1-

waz@siogizayl ) {[ (1R, 2S,3 S, 5S) -2, 6, 6- PCT/US2004/039020
trimethyl bicyclo[3.1. 1] hept-3- yl]am no}nethyliden
e) am no] - 4- oxo- 3, 4- di hydro-2- qui nazolinyl}-
nmet hyl gl yci nam de 375 N-{3-[2-(2,4- 0.93 MtH
dichlorophenyl)ethyl] 627 2 [nEthyI

I‘O 7-

é%hgﬁﬁi: 5 dﬁ%{‘ 38) S B8 |284 | M
2] 6, 6-t yi@

yllt azetgin dc %ﬁer%naﬁﬁ N3 2 1A

[

q

7(L

31 MrHq 2! 4-di chf’ or 84.@ 81yl wry
et hyl (et hyl oxy) a mcnol Liyqlm@zamyfl}wl hydr o- 7-
Ui naizol i nyl}-N - [ (1R 2S,|3%th/85-oxo-N'-
[(1R,2S,3S,5S)-
2,6,6-
trimethylbicyclo[3.1.
1]hept-3-ylj-1-
piperazinecarboximi

N)

damide
369 H 2-acetyl-N-{2-(2- A 2.87 | M+H
acetylhydrazino)-3- 641

o}
N " [2-(2,4-

N J: dichlorophenyl)ethyl]
YN NN | | -4-oxo-3,4-dihydro-
o O_| | 7-quinazolinyl}-N'-
[(1R,2S,38,5S)-
2,6,6-
trimethylbicyclof3.1.
1]hept-3-
yllhydrazinecarboxi
midamide

370 N-(3-[2-(2,4- A 2.2 M+H

a c dichlorophenyl)- 654
\O/\/\ ’(S@\ N H ethyl]-2-{[2-
. l (dimethylamino)ethyl
& [:1)\ [j)\f‘D\ Jamino}-4-0xo0-3,4-
OH

dihydro-7-
quinazolinyl)-3-
hydroxy-N'-
[(1R,2S,3S8,58)-
2,6,6-trimethyl-
bicyclo[3.1.1]hept-3-
yl]-1-azetidine-
carboximidamide

371 N-{3-2-(2,4- A 273 | M+H
a o5 \éf dichlorophenyl)ethyl] 627
m“b@ N ;1215(2- thyl)amino]
. ydroxyethyl)amino
Ho\/\uzk H*“{l ~4-0x0-3.4-dihydro-
oH|| 7-quinazolinyl}-3-
hydroxy-N'-
[(1R,28,3S,5S)-
2,6,6-
trimethylbicyclo[3.1.
1]hept-3-yl}-1-
azetidinecarboximid
amide

176



2,6,6-trimethyl bicyclo[ 3.1.1]hept-3-
yl ] hydrazi necarboxi m dam de 377 N-[3-[2-(2,4- A 1.75
wOomMdsasshl or ophenyl ) et hyl ] 707 -2-(4-ethyl -1- PCT/US2004/039020
pi perazi nyl)-4-oxo- 3, 4-di hydro-7- quinazolinyl]-4-
methyl -N - [(1R 2S, 3S,55)- 2,6, 6-
trinmethyl bicyclo[3.1. 1] hept-3-yl]-1-
378

pi per azi necar boxi m dam de trifl uoroacetate.

gy
(1R
|1 pi

(
(
[
y
di net

| ;?e ;_;?Pbe

Wi 4- 0XO0-

'\j'ﬁl;é%] ,e’;rp'l7

e clyd[

ethifathirt] (
) -4-0x0-3,4-dihydro-
7-quinazolinyl}-3-
methyl-5-oxo-N'-
[(1R,28,38,5S)-
2,6,6-
trimethylbicyclo[3.1.
1]hept-3-yl]-1-
piperazinecarboximi
damide

3- o041
ANHy
3.1. 1

2,2- 2

25

hept
34 M

M+H
68

FH

373

N2-{3-[2-(2,4-~
dichlorophenyl)ethyl]
-7-[([(3S)-3-methyl-
5-0x0-1--
piperazinyl{[(1R,2S,
3S8,58)-2,6,6-
trimethylbicyclo[3.1.
1]hept-3-
ylJamino}methyliden
e)amino]-4-oxo-3,4-
dihydro-2-
quinazolinyl}-N'-
methylglycinamide

2.31

M+H
695

374

NZ-{3-[2-(2,4-
dichlorophenyl)ethyl]
-7-[((3-hydroxy-1-
azetidiny){[(1R,2S,3
S,568)-2,6,6-
trimethylbicyclo[3.1.
1]hept-3-
ylJamino}methyliden
e)amino]-4-oxo-3,4-
dihydro-2-
quinazolinyl}-N*-
methylglycinamide

2.35

M+H
654

375

N-{3-[2-(2,4-
dichlorophenyl)ethyl]
-2-[methyl-
(methyloxy)amino]-
4-0x0-3,4-dihydro-7-
quinazolinyl}-3-
hydroxy-N'-
[(1R,28,3S,59)-
2,6,6-trimethyl-
bicyclo[3.1.1]hept-3-
yl]-1-azetidine-
carboximidamide

0.93

M+H
627
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N-{3-[2-(2-fluoro-4- nethoxyphenyl) et hyl
di hydroqui nazolin-7- yl}-N -

H oxo- 3, 4-
[ (1S, 2S, 3S, 5R) -

2,6, 6-

wao edosst3yl bi cycl o[ 3. 1. 1] hept-3- yl ] hydrazi nece€btg1004/039020
m dam deN-{3-[2-(2,4- A 2.51 MtH di chl orophenyl ) et hyl ]
611. 00 -4-0X0-3, 4- di hydroqui nazolin-7- yl}-2-(2,2-

di net hyl propanoyl ) -

-1 (1S, 2S, 3S, 5R) -

2,6, 6-

trimethyl bicyclo[3.1. 1] hept-3- yl]hydrazi necar boxi

m m
11 I

/O\rl\l X

N-{3

ETNYI phenyd) - -
- - 0X0- - i
dj et jhyl rizi

ydr oq

AN
NN

H
ﬁ@g
N" H

OI‘O- =

et

p'hQn ethWi
[methyl( methyloxy)
Y || mino]-4-oxo-3,4-

0 || dihydro-7-

h

quinazolinyl}-N'-
[(1R,28,38,5S)-
2,6,6-trimethyl-
bicyclo[3.1.1]hept-3-
yljhydrazinecarboxi
midamide

599.
ophenyl )eth

o

M+H
628

377

N-[3-[2-(2,4- A
dichlorophenyl)ethyl]
-2-(4-ethyl-1-
piperazinyl)-4-oxo-
3,4-dihydro-7-

quinazolinyl]-4-
methyl-N'-
I(1R,28,3S,58)-
2,6,6-
trimethylbicyclo[3.1.
1}hept-3-yl]-1-
piperazinecarboximi
damide -
trifluoroacetate.

1.75

M+H
707

378

(3R,58)-3,5- A
dimethyl-N-[4-0x0-3-
H| | (2-phenylethy!)-3,4-
dihydroquinazolin-7-
yI-N'-
[(1R,2S,38,5S)-

2,6,6-
trimethylbicyclo[3.1.
1]hept-3-
yllpiperazine-1-
carboximidamide

2.09

M+H
541.26

379

2-(2,2- A
dimethylpropanoyl)-
N-{3-[2-(2-fluoro-4-
methoxyphenyl)ethyl
]-4-ox0-3,4-
dihydroquinazolin-7-

yl}-N'-
[(1S,28,3S,5R)~
2,6,6-
trimethylbicyclo[3.1.
1]hept-3-
yllhydrazinecarboxi
midamide

2.34

M+H
591.00
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1- carboxi m dam de (3R, 5S)-N-{3-[2- 3.02 M+H (2, 4-

583.3 | dichl orophenyl) et hyl]

waletwgassgui nazolin-7- yl}-N -(4-fluoro-2-

nmet hyl phenyl ) - 3, 5- di net hy
1-carboxi m dam de N-{3-]
di chl or ophenyl )ethyl] 53

|
(
.0

pi per azi ne-
2

- 4- 0X0- 3, 4-

4- 3.29 M+H
- 4- 0X0- 3, 4-

PCT/US2004/039020

i
dlhydrqu|nazoI|n 74_y|} N - (2-_fluorophenyl)-3-

y%bCchd gt dime=1=Tarbo

3- hyI
113 e

]qU|nazoI|n 3

trlnﬁthylblcy

=]
—

cjar boxim dam de 585 (55)
oxo- §- pyri di n-2-yl -

XD qg [Ae384

@%&Mm@n

| B9 o faB&in:7-2
hept-232,2y1 | pi per
3 dimethylpropRhdyl)d -
() 6E61 23,3568 r

trlmethylblcyclo[S 1.
1]hept-3-
yllhydrazinecarboxi
midamide

A

I'- 55

, 6, 6-

azine-

A1l3

hydr o-

3231

-
3 M+-H

381 | ©
N

(3R,5S)-N'-(4-
chloro-2-
methylphenyl)-N-{3-
[2-(2,4-
dichlorophenyl)ethyl]
-4-0x0-3,4-
dihydroquinazolin-7-
yli}-3,5-
dimethylpiperazine-
1-carboximidamide

3.27

382 | ©
N

(3R,5S8)-N-{3-]2-
(214-
dichlorophenyl)ethyl]
-4-0X0-3,4-
dihydroquinazolin-7-
yl}-N'-(4-fluoro-2-
methylphenyl)-3,5-
dimethylpiperazine-
1-carboximidamide

3.02

383 | ©
N

N-{3-[2-(2,4-
dichlorophenyl)ethyl]
-4-0x0-3,4~
dihydroquinazolin-7-
yi-N'-(2-
fluorophenyl)-3-
hydroxyazetidine-1-
carboximidamide

3.29
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7H pyrido[ 2,1- b]quinazolin-3-yl)-N- [(1R 2S, 3S,5S)-
2,6,6- trinmethyl bicyclo[3.1. 1] hept- 3-

wQ bdopiopsprzi ne- 1- car boxi mi dam de 386 (2R, 6S) - PCBUSA04/039020
2.22 M+H di net hyl - N-(11- oxo- 568.3 6-phenyl-6,8,9,1 1-
tetrahydro- 7Hpyrido[ 2,1- b]quinazolin-3-yl)-N -
[(1R, 2S,3S,55)- 2,6,6- trinmethyl bicyclo[3.1. 1]hept-3-
yl

] mor phol i ne-4- car boxi m dam de 387 net hyl
8@-4'9(_“1" 1172 | M+H

() ,-B-T( - Z- 23 VFAa({ Zq[ 2= 21
maﬁ#’oxyphe | ) et hyl 0 di@‘{a P £33
d{ hydr oLsgdli pal i n- 6 B RO LhdRaRS: B S, 55)- 2, 6,65
trimet yl 'Nc b;3>,JI\1N.,%] HPAERATdde 1 m no} met hyl)) - 2-
H K‘/NH bJquinazolin-3-y1)-N'-
[(1R,2S,3S,569)-
2,6,6-
trimethylbicyclo[3.1.
1]hept-3-
yl]piperazine-1-
carboximidamide

385 H (38)-3-methyl-N-(11- | A 1.33 | M+H
\ét ox0-6-pyridin-2-yl- 554.3
6,8,9,11-tetrahydro-

7H-pyrido[2,1~

blquinazolin-3-yl)-N'-

[(1R,28,38,5S)-

2,6,6-

trimethylbicyclo[3.1.

1]hept-3-
yllpiperazine-1-
carboximidamide

386 H (2R,65)-2,6- A 222 | M+H
dimethyl-N-(11-oxo- 568.3
0o 6-phenyl-6,8,9,11-
N Jt@\ N H|| tetrahydro-7H-
| pyrido[2,1-
N N)\N’Y blquinazolin-3-yl)-N'-

H '\(0 [(1R,2S,3S,5S)-
2.6,6-

trimethylbicyclo[3.1.
1]hept-3- ‘
yllmorpholine-4-
carboximidamide

387 | | H methyl  (2S)-4-((Z)- | A 224 | M+H
0 o \@6 ({2-[2-(2-fluoro-4- 710.4
Q\AN N® H methoxyphenyl)ethyl

)'\N/\ ]-1-ox0-3-pyridin-3-

P H -1,2- g

K(N o || Y1,
\fol/ dihydroisoquinolin-6-

yllamino){[(1R,2S,3

S,58)-2,6,6-

trimethylbicyclo[3.1.

1]hept-3-
yllimino}methyl)-2-
methylpiperazine-1-
carboxylate
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nmet hyl pi perazi ne-1- carboxyl ateJL/ (3S)-4-(4- A 1.78

MtH "Y am nobut anoyl )-N- 737.5 {3-[2-(2-fl uoro-4-
woredokospphenyl ) et hyl ] -4-o0xo-2-pyri di n-3- yl - 3P@F/US2004/039020

di hydroqui nazolin-7- ylJ-3-nethyl-N - [(1R 2S, 3S,59S) -

2,6, 6-
yl ] pi perazi ne- 1-
.33 MFH Y i ?

trimethyl bicyclo[3.1. 1] hept - 3-

carboximdamde H (3S)-N[3-[2-(2- A

, fl uoro- 4- 751 4 nethoxyphenyl)ethyl

r

N T R ZON

= |
yl]-
6 6-
Z|ne 1

MH
N

f\

(o

y|) 40X

tﬁ&%ﬁ‘ﬁﬁé

i

J 19-0%0- (z%mﬂ

yl-3,4-
dihydroquinazolin-7-
yl}-3-methyl-N'-
[(1R,2S,3S,58)-
2,6,6-
trimethylbicyclo[3.1.
1lhept-3-
yl)piperazine-1-
carboximidamide

0: 3, 4
A

| o[ 3.1
de .
am' no) pyr i

1.78

M+H
737.5

389

(3S)-N-[3-[2-(2-

fluoro-4-

methoxyphenyl)ethyl
]-2-(6-morpholin-4-
ylpyridin-3-yl)-4-oxo-

dihydroquinazolin-7-
yl]-3-methyl-5-oxo-
N'{(1R,28,3S,5S)-
2,6,6-

trimethylbicyclo[3.1.

1]hept-3-
yllpiperazine-1-
carboximidamide

2.33

M+H
751.4

390

(38)-N-{2-[6-
{(dimethylamino)pyri
din-3-yl]-3-[2-(2-
fluoro-4- ‘
methoxyphenyl)ethyl
]-4-ox0-3,4-
dihydroquinazolin-7-
yl}-3-methyl-5-oxo-
N'-[(1R,2S,3S,5S)-
2,6,6-
trimethylbicyclo[3.1.
1]hept-3-
yl]piperazine-1-
carboximidamide

2.31

M+H
709.4
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fluor

di hydr oqui nazolin-7- yl}-3-nethyl
WOR60BOIRILS, 3S, 5S) -
1] hept - 3- yl ] pi perazi ne- 1-

0- 4- et hoxyphenyl ) et hyl ]

- 4- ox0- 3, 4-
- 5- 0x0-

Exanpl es 391-396 Ex. Structure Nane MN 391
(3S)-N-{3-[2-(4- 644.3 chl orophenyl)ethyl]-4-0 co- 2-
[(28) pyrrolidin-2-y!]-3,4- dihydroqui nazolin-7-yl}-3-

tri rre%hyl%&}"@’i i:'.é11§9?

car boxi m dam de 392 (3S)-N-[3-[2-(4- 672. 3

hept - 3-

S, 3S, 5R) -

2,6, 6-
yl ] pi perazi ne-1-

clHber
id3y O
(1S
] pi
40. 2

DT O

ophenyl) etdiplclire- (1-

net hyl pi peri din- 3- vl\ 4- 0XQ-"

2,6,6- trinethyl bicycl o[ 3. BCT/US2004/039020
car boxi m dam deTabl e of

Name

MW

roqui nazol i n- yI ]-3- neth
2S,3S,5R)-2,6,6- tripethyl

p“éﬁ@\ni 1ls car b‘tdamc
Ckﬁ\)lj@\”/“\h'/\ CH,

NH
(o)

3)5“- GASLAN -

[ el

methyl-5-oxo-N'-
[(18,28,38,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-
carboximidamide

644.3

392

Cl Chiral

HSCHa

e
HrNH

Q

Z

Oﬁ@

N
CH,

(3S)-N-[3-[2-(4-
chlorophenyl)ethyl]-2-(1-
methylpiperidin-3-yl)-4-oxo-3,4-
dihydroquinazolin-7-yl]-3-
methyl-5-o0x0-N'-
[(1S,28,38,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-
carboximidamide

672.3

393

CH; Chiral

H,C
“ofs

N WCH,

kn/NH

o]

Q

Oﬁd@

(38)-N-[3-[2-(4-
chlorophenyl)ethyl]-4-oxo-2-
(1H-pyrrol-2-y})-3,4-
dihydroquinazolin-7-yl]-3-
methyl-5-oxo-N'-
[(18,25,35,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-
carboximidamide

640.2

394

H, CH, Chiral
CH,

q

C
Nt
J'\N «CH,

H

»

H

=z

RO
0.
«Nf\\N
IN
H,C

O

(3S)-N-[3-[2-(4-
chlorophenyl)ethyl]-2-(1-methyl-
1H-imidazol-4-yl)-4-0x0-3,4-
dihydroqguinazolin-7-yl]-3-
methyl-5-oxo-N'-
[(1S,28,38,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yljpiperazine-1-
carboximidamide

655.2

395

cl Chiral

HscH
WCH,

(o]

Z

N

X

@Jﬁ@

(3S)-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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chl or ophenyl ) et hyl ] - 4- oxo-2- Chiral

(1Hpyrrol -2-yl)-3,4- di hydroqui nazolin-7-yl]-3-
woreaolsps3st oxo- N - [ (1S, 2S, 3S, 5R) - 2, 6, 6- PCT/US2004/039020

trimethyl bicyclo[3. . ]hept-3- yl]piperazine-1-

car boxi m dam de 394 (3S)-N-[3-[2-(4- 655.2

chl or ophenyl ) et hyl ] -2-(1-net hyl -

1H i m dazol - 4-yl) - 4- oxo- 3, 4-

|£%écr oqui nazoli n- 7-yTI'T-3- met hyis)sw-@ya4N - 672.3
( 2S, 3S,5R)- 2, 6, 6- tri et hyll BhioipphedlyBethyl]-2-hept - 3-
|]p| Zi ne- 1; car m J, ﬁdﬁvﬁ' d eneBYpipeB&H) -4 M) {4bxO-B4-
az C) cI

84. 3 b3 yI| plingdrpauinagplingylk
4- chl or ophenyl ) yl)Nll' gg(o- Crpethyl-5-oxo-N'-

, 4- gi hydr 9q I mazol ifn- Hé?ﬁgwé% %
(1S,(2S,188,8R) - 2, 6, 6- H/;Mmethw i ?0&%”11}] bt~ 3-
| ] pi|per azi ne- 1- carbox‘i’mdamc )E% y [3[2(4-
72. 3 chlorophenyl)ethyl] 2- (1 |ra| nethylplpe
air -4 yl) 4=0ox0-3, 4= CH, —dirhydroquimazot i nm=7=-yt1=3=
nmet hyl - 5-oxo-N - [ (1S, 2S, 3S,5R) -2, 6, 6-

HPLC Methods

_'03‘<'_'00/\CD‘<'—Q

HPLC Method A Semi-Polar Method

[0191] This method was accomplished by injection of 3 pL of sample
onto a SynergiMax-RP (50 x 2.0 mm) column (4 um 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 L of sample
onto a SynergiMax-RP (50 x 2.0 mm) column (4 pym 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] Thié method was accomplished by injection of 3 pL of sample
onto a SynergiHydro-RP (50 x 2.0 mm) column (4 ym 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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H trinmethyl bicyclo[3. . ]hept-3- yl]piperazine-1-

car boxi m dam de HPLC Met hods HPLC Met hod A Sem - Pol ar
woRtkosM3p0191] This met hod was acconpli shed byPCT/US2004/039020

injection of 3 m_ of sanple onto a Synergi Max-RP (50

X 2.0 nm colum (4 mparticle size). Elution was with

15% net hanol to 100% net hanol over 3.5 mnutes, then 1

m nute at 00% net hanol. Colum was heated at 50 C and

t haLfrhipiotd. aTRe WaRier Sorfthin@drDIl % fofthfs HEIHEENE 8RS Aidieshol
0.1% formc acid, and the nethanol contained 0.075%

f pafiteingditiO Ry %iermiesacidhp vobune. kAle seans were golleciad from

2 ?(26) HPLC Met hod B Sem - Pol ar Met hod [.0192]
Tﬁélbsd%e Hm\j\jas acconpl i shed by injection of 3 nL of

sanple onto a Synergi Max-RP (50 x 2.0 nmm) colum (4 mm
paPLCl MethactD BPolardviethsl wi t h 15% net hanol to 100%
met hanol over 5 mnutes, then 1 m nute at 100%

T0ABRE 1 B RER B0 Wor S BeA iy IERrTeN ek A Sample
a%lﬂo aaS%’nA fafHyERbIRP Q50 9(‘210 "Ml’ﬂ?golgrrw gﬁ%é’?t@leaé?tér?] Biution

vol une D”scans were collected from 220 to 400
HPES With1236 naethanal tovEd (96 dn¢tihaeal ovEni 35 meinbites, thes 0.5 minutes

ac N iRection of 3 of s | e to,a

SABA PRS- GiTngs AhrouBieheldU And s i rate was

s. Z.8)mL/Bhidbieo T atér donidine8 ONERGbrR A8 %arEtHanethanol
ver 5 minutes, then 1 mnute at 100% met hanol . Col um

md@fﬁ@'nﬁd&q@?%ﬁﬁéffﬁlc@céd Ry arolurae.f DAR sears wese collected from
1%({@ The water contained 0.1% formc acid, and

t he rret ano‘n contai ned 0.075% form c acid by vol une.

DAD scans were collected from220 to 400 nm HPLC

VEH{RhG MethdchE MePblad NI€thod] Thi s net hod was

acconpl i shed by injection of 3 rrL of sarrpl e onto a

Sy, | Hydr a= RP m i.cle

S11DE681 £ e TS maeRer sipagSrbeiBhg B iSSuB el Hatopt sample

OVétito & SyrBraiH\Riro-RIPEF0 Q-250 Pﬂrﬁ%@lﬁmn (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 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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at 100% net hanol . Col utTmm was at room tenperature and

the flowrate was 1.5 nL/m nute. The water contai ned
w230t ¢ aci d, and the met hanol cont ai ned PCDUS204/039020

formc acid by volune. DAD scans were collected from

220 to 400 nm HPLC Method E Pol ar Method [0195] This

nmet hod was acconplished by injection of 3 nL of sanple

onto a Synergi Hydro-RP (50 x 2.0 mm) colum (4 mm

PPLC Methd®F. EStdricird'methdd h 2% net hanol to 00%
met hanol over 5 mnutes, then 1 mnute at 100%

met hanol . Colum was ‘at roomtenperature and the flow
d9%hs 0. sThie megthad avasraecaraplisheddit injasian@f Byl of sample

ac.'ﬁbbygiﬁ%rt@’mﬁiﬁs BT Z S BB R FLW ele e, Eution

400a s mithiPIL0%s Wthadoﬁo&(m%mh@thyhbmr[&hﬂﬁ]teg rthén 1 minute at

;I cconpl i shed i njection of 3 of l e
oan ﬂé%é b 'mea{? reorn tempgyatys anﬂ tlaelﬂﬁw rate was 2.0
PafkIrfinfite: T'—'ﬁé yafrddrRBineA e B A LE! R Ble MRt

anol over m nutes, then 1 m nu
mezdndmioed 0aB1 ﬁ%ﬂom axtid by eoiunesp BA4) scanswerd bellddteavirom
g#@ vvazg(f O nL/m nute. The water cont ai ned 0.1% _
f @ Q: B and the nethanol contained 0.075% formc
acid by volunme. DAD scans were collected from220 to

400107 | 019§'¢5o\/\ﬂl&@§oﬂfes¥ @én‘h pOAABS Wads d%rﬁ’nned b% treating
determ ned by treatin S expreSS| ng

t flls EXRIRSSINY MG Ry\ei%h@eatwenmunﬁ amblymgstbeuqe@s and

B N Y e —

PrRIRAG 39y cAN PaScin BIRAo nkP toxirkEy A@éaJ;EGSIBA) knesEo;-,e FRREB&T test

I det d the follow ng
F T RRATISRSAIS0 CELSTRNIN HRE the FoleDy metberlseperted by
!
b?&%ﬁ%@@g{ﬁ/h h ltb #%ﬁgé‘% |n:<1:%wc'%r§{égj’ B)gfeéé;én &%ﬂb Et\%sse‘?ﬁl_r&ia;nd for
Llalltpwfposes as Rfully geieforth[heremD@Eé.tﬂ:’A{EﬁNT @irdrews J.L.; Littleton,

flem =20 RSOV OF 6P ACILESAF Bl ﬁaRy'G%JHRQWHPUT
3BLHEERING Wlﬂﬂ@lﬁ@ﬁ GE‘!QE* A%@R% UeBlo‘h%lbc | S&%égmgé . Pp. 377

expressi ng human

acids(2068). nGh&ﬁxCﬁSﬁM reponessell E;Vémeﬁoraasf ingdReAE) MC1R,

A fchRe MR 958 MR BRhBIER G oS8 ok HISRL Xe5634, LOB155,
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 UL 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 L of a 1:1 mixture of LucLite™ and dPBS
containing 1 mM CaCl; 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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propagated in conplete nmediumin T225 fl asks.

Forty-eight hours prior to assay, cells were harvested
wowaos/o213k1 of 0. 05% trypsin, washed with conpl ePET/BLNIUMRI020

and plated at a concentration of 4000 cells/well in

conpl ete medi um Sixteen hours prior to the assay, the

medi um was renoved fromthe cells and replaced with 90

m./well of serumfree DMEM F12. At the time of the

aS&fhte afcH UARHES %€€8Hd llBsolit frhquO’rWéTNmn@MSH

pl at es re 1 ncubated for 4 hours at 37Cin a cel
c manmeetrahowaspenserﬁ@rv@sinta wereSxpEgssegt asia fp@mem@@e of the

ddi..t f f X
- old Fufiiah i iRauERs M chigrd Bt Eaek Fadiptar syntges. The
TheoritAvaRIeE tite hlierageest Rpliaad wold geated with dai@”’ M NDP-
adaptation at roomtenperature for mnutes before

| WWWBétase activity was quantitated using a
TopCount (tm m cropl ate scintillationcounter (Packard)

u 0998 SECOTRL Woi oﬁﬂHé‘HeEbﬁi?e BSvé\Wgre Q’gﬁlheszgd gsndatested

centration <response curve a Were expresse
peammjndlagdo diie bbsay pn‘ocd:eslturemdieﬁormndl abaviee BioP af\MBEl Examples

- SOtited doa B2 o valiEs Aoy A e o B aaspnreach & toe
N%Dx I;'éc&mé%ﬂméf I%qnemg%?efé@.wérnﬁg FrRRRd'8E @ group.

synt eS| d tested according to the assa
prNoemmctasu@e‘scthesedzmimmdsEuah po@wdma usingripCBIName version

X508 sotttan (MpVembBL 12 2 FEP N8 frdto AdantBuThemistry

' ”@é\\/éléﬁﬁién!t’ IHE:%@rGI?&nﬁﬂ%vbﬁo@'t\%fn@Ek&éi’t ANSEhEHEbI™ brand

Nonencl ature for these compounds was provided using
ACinfiveare amailablerfram@henonnexatiort Softwaberinc4 Soree of the starting

RS RS ToRIHERIED £ PR A BBk Tal 71 ERémple

s ofdrnpbEndy atd iflsteativieCdn dBIsHH 10 Y Bli dhsHAEH W' Bnitihg €he instant
Sone of the starting materials were naned using

stiaMeatien inEnoNeoRehcl ature. The Exanpl e conmpounds are
illustrative and should not be construed as linmting
the instant invention in any manner. n Vivo Studies of

%eﬁ\ﬁ@‘? :Sri]gﬁ% JH?J@ {iﬁ ﬁ‘fé?s oﬁOEW sgﬂtéke Body Welght
studles are con 00 seﬁve
yRRBENS.I T oS Sl G o Qe Oggﬁaﬁweé?%sﬁeg’f ors
CO@gbmét%Cbn/\ehérgVﬁlhtakQ B@dy/\%igml mwmebnmm@ whidajiucose levels.
d /S\ I Is’?uydles 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 (9 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. Animals are

fasted overnight for measurements of fasting levels of glucose, insulin, and
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early onset of obesity, insulin resistance and
di abetes due to leptin deficiency. Mce are acclinated

wo poosts13paci ity for 1 week before studi es andPEr/@S2004/039020
caged individually. Vehicle-treated (control) and drug
treated mce studies are always run in parallel. n
mul ti-day studies, mce (8-15 per group) are nonitored
for baseline body weight, fasting | evels of glucose,

| Ndidd Gnc@b%ieﬂ il 95 @H@J of S St xraréiggy @&Seﬁdimégf(fé;tmg

infected twice daily (9 a.m and g W th
ofmatamic Rategbei, 2 Qﬁnsuhmtpn@'éiwCerW@dlwtm)m mpnitored in air

BNt shAT e oh i ot abffecs @ pA Pa 3, s oo and

rm@@ W pesdititonairelmsdduted ek Oxphagisysteses (Cdﬂatﬂbus,
andllplds once a week until the end of the s

Edesigymentran el gkicpse lprncedesIG ET =2 éoutineefyest for diabetes

CH G538 LBy BB e o o

O therssuint Bloodagldcd2epand uedlighrecosedoleeases ack melaegred using a
Oxymax syst ens

t cgl@mﬁ:@omgef (cé%a;%’ S31d B LieRbanac Fres ratly Shids 8% measured
g!dé‘i @Péﬁgﬁﬁ?@hﬁés’ra gi:/i%'Bgl?ﬁggﬁélle\l%ﬁgﬂg\hﬁac%@ﬁ&%cals)

m ce and or al
glmmlmllleﬂweisam measuad kylinsiungassay (Ape®). noni t or
(Onetouch sold by Lifescan). Free fatty acids are
measured using an non-esterified free fatty acids
enzymati c assay (Waco Chem lﬁ%‘ Seruminsulin levels
are measured by |m’runoassay0|% E Resul ts [ 0200]

T928hl°ct , nd BEeSO ﬁ@%ﬁ%ﬁoﬁbﬁ Bfont FXEALLAn food
OriffEden® 'd%@érﬂﬂﬁe@ by%@émmagrémbuséw@y thfoe@fiousta 4 week

noni tored every norning. Cunulative food intake
r eprdgeogdingIaniosed aueuHnoBINgr &teuladeniosd i@ raresents

d 0

T kidged el Ot prd g e iod B8 g B G e St gianificant
t hedaetipw uﬂfdﬁadohtakbes pdearmstratedvianthose mit@ A@ajeditiewith the
effect of thﬁe ounds of the present invention on
boRAMRRYRIR @eo@ 80 IRRNSN- measuri ng gr ams/ mouse

throughout a 4 week study. Mce are weighed every

bi9. A s tofh
mgg?r . THE efbEBsH th8 @A PMRIngB lof ige! b?ééé’h’ﬂ ifv@ntion on body

ted in those mce treated P wt
ccmpighh dsdeterminedgneseasuting grama/mquIzqughwt af4 week study.

Mlorc]aear%o i%Heg Sev%fry ﬁ"l%?nlﬁ ¢ Sﬁ\esr}tgnifirégﬁp Bé)é)ynwg[bh? Iré)é)l?lc’tion 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 morning. 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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gl ucose levels is determ ned by neasuring bl ood

gl ucose levels as represented as g of glucose/dL of
whb@sas13b ce are fasted overni ght and gl ucose PEWEER04/039020

are measured the follow ng norning. Vehicle treated

m ce show an increase in blood glucose consistent with

the rapid progression of diabetes in this nmuse strain

wher eas, diabetes is slowed down considerablyin drug

LriRadrg tr'@ iy el ANigificatt ré&GéﬁHri lﬁffaét"hd gRichBd levels is

gl ucos vels I's denbnstrated 1n those mce treated P
VVI demohstraiedpn timeke wice eatedrPewith tm cqropodndsrakthis invention.
ef fect of the conpounds of the present |nvent|on on

Y, o B0 ARS8 on o

Ovléfléllsgﬂtrmfgacﬁbegluﬁbw tolBtamed testUOBGET) deftel‘rﬁmedttg'dneasurmg
| ucose/ dL of bl ood. d ucose lﬁ\ig?léq are neasured

t hfélopglgltmsegn ryerigt fasies miceadBiPA Qsg igireeissgnted as mg
) hdéicéﬁhé{o@/& %ﬁ‘ Sﬁ)cﬁf BRcILY FRR% a ebalirddnd fﬂﬁé\hmgq{ﬂgmmg.

esponse I'S exogenous ucose gives a nea

of Ohatlly a/dahinlsthﬁeobgidgzoseEQU|lcth€sle\g§tas bim)mglueos& &nnﬂar to a meal,
Ve%ié‘il e treated m ce show an el evated response

the 1Eshense &pihfexpoe s dlFesRaves & Su(ﬁngf hoy well the
di Spo)ﬁsgﬁl%%q?oz&f&%}%@?oé’t%% pcHiclb TRIGRVE thige 4AEWEn elevated

ct of the conpounds of
prresponsé by ghicose consistand wWitht theiratiakiticrstale, I\Admeas dl;ug treated

dt d_b f EFA/L of M
et ey g AV oBteRe PSR cuel & are

rreasured the foI I owi hg norning. Vehicle treated mce

204l evat efthé effetsoftthedompdurisaifabié préserttimasntion on free
conS| stent with their obese state, whereas the dru
t r sty exsio{ A ienplstis sletaipuned by srasusinggpmelaseof If6§65q>f serum.

Thigi & LRtk sfd d 6\5@'{1@@1@98 rfs degtgta%?d l%g@% rh8¥§urVeHQHe following

on serumins nmeasu

semammings Wehicle ¢rezited atiee Sloow eddvated E\negsl ef FF.éldbnormghotlt the
1 and 3 ng/ kg .in oyvernight fasted ob/o

S songisuhs vietheuEse Rtale. ADeTRAe dIUGitraated Mo e

se w a dose dependent
de@:égggegrevgté?&éﬁ%g@v%ﬁ{c e. Determnation of C, Fl

Bi oavai lability, G, V , and Nocturnal Efficacy [0206]

n [02&5] st udi Ebewdiest obiheLnomeppunsisafshe weesans inverdion it serum

1n§u%b %uelrfﬁd% gtg%ﬁfﬁe' Ven%agqu%s%m%grllﬁ iéve"i’% 8FB hour after
VesipgleSBddbsing o qearft 3dhgiRg ilbesmighit fagted @b/@Pmice. .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 #;;2, Cnax, Fl, Bioavailability, Cl, V¢, 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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ng/ kg of conpound in HPMCZ Tween sol uti on or suspension

via oral gavage.Plasma, brain, and |iver sanples were
w@odosessed at tinme periods of 1, 2, 4, 8, and P4I/Ns2004039020

post dosing. One nouse was used per tinme point. Thus,

a total of 5 mce were used for each conpound tested.

For sanple collection, mce were euthanized with O.

Bl ood sanpl es were taken by cardi ac puncture and kept

OTP|a&ia Bfaﬁh narﬁﬁﬁ'vér' Oplégwéré%on@ét@d%@luh%:bsﬁods of 1,2, 4,8,

i medi ately after b and the sanples were

oramﬂrgl4 hours paest oto@irtgjl @neanouﬁe wias gised rmlrftlme/pgmtt h%hus a total

| Kk d
o e VR WS et ol R PR 8 BRI CRIBRH, mice
t afefenalthghiase vath CO5. BI66d sampheantieatakenty didiac puncture

profile. The tissue half-life is In(2)//c. 07
csamtlxeaﬂ of ise. Grais anduivarsanaleswiese ¢oliected lmmedéately after

N%écﬁﬁg at-ﬂﬂeth@s%ﬁ;ﬂ}@%ﬁ/e%'ﬂ Vo#%ﬂ?ﬁ% Fol i A?Qorfﬁ%t?ssue half-

Wwo and"a ha ours

orﬂs/es (bks), tiee taninalyratecorisiant N\»was restimateld bydme bbeolute value
M ce were dosed wth qund of

icarf%ghé g&me(cpf@ pgk}@em,é@gresggn\gﬂh% E%Tp“'B?" R)'é'?ﬁec@f hetigsue
g;c;qnggﬁ RS .pf%[)e PRE assud hawsrsal o) dark

nmedi at e ore t onset O e dark cycl e,
prewei ghed food was given to each m)use Food was
we[ﬂ@ﬂé]:l at MaWWBLtﬁduﬁ&eaﬁftﬁeié weaeksiager wetecuseshinothese

dto n_cumul at i [o]e] nt a
ot e e R bbb hchRB o B B Rlstftar 8 stuay. Two
di sicps Ahifoidurd BefRe tHdensel dfane dark ajdle, fooelwake ferflébed from

for plasma, brain, kidney, and |iver obtajned after
orth cageitap s Miee were dpised weth-acpmpotad mfthe inentian (isus

BRI KB SRR o6 e Rl ol o G rgre the

3. éhset 32the2ddrkTytle?. Inmedidtely befdre e ofiset @2heldakk 8yble, pre-

2.7 - 224 3.0 10 3.1 - 227 3.9 - 9.4 - 228 1
weighed food was given to each mouse. Food was welghed at 16 and 24
hours after the introduction of food to obtain cumulative food intake values.

Mice were then euthanized 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 2.1 2.7
218 2.2 - 3.9 -—--
220 2.1 3.1 2.5
221 2.9 6.9 2.9 e
222 1.1 8.0 2.7 -
224 3.0 10 3.1
227 3.9 9.4
228 — -—-- 9.1 e
229 9.0 13 16 e
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229 9.0 13 16 -230 3.1 - 5.9 - 231 2.6 15 4.6 - 233
6.4 15 44 - 234 3.5 2.6 4.9 - 235 4.7 6.1 5.6 - 236

WQ 200505892 - 239 4.5 3.6 - - 241 2 1 5 1 17 - PABUR2084/039020
3.1 5.2 1.7 246 5.7 5.8 18 3.1 247 18 12 8.0 11 248

14 6.2 11 250 26 3.0 8.8 5.7 251 4.0 5.4 6.8 8.6

5.3
252 - - 16 8.4 253 7.3 27 6.9 14 254 15 11 20 9.6 255
5.6 25 7.3 - 256 5.4 15 4.3 - 257 20 12 3.0 - 258 5.3
- 2.9 - PB028g2 |- B 2/F 2.0.- 2[3 54 28 5.3 -
5.3 301 b5203 6 o £9a7 he-010 4 b 5 40t 6269 AFI
ref erences Z38ed herd&h ark hpﬁbhy nco b)ra 9:‘1 1y,
referenceg i @3¢heir edPrety ardibfor| al |14Purppses—as i f
fully sef f@seh hereisqyy 6.1 5.6
236 77 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 5.4 6.8 8.6
252 - e 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 -
257 20 | 12 3.0
258 5.3 - 29 -—--
260 7.2 - - 7.3
274 2.1 - 2.3 2.7
281 5.3 - - 6.5
288 1.1 - 1.2 ———
295 3.3 4.9 9.5
296 4.9 3.2 3.3
301 2.5 - 36 -~ 9.4
337 18.9 e 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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[0210] t is understood that the invention is not
limted to the enbodi nents set forth herein for
WO bdogmsr3at i on, but enbraces all such forns theP€DUSHS4/039020
come within the scope of the follow ng clains. CLAI M5
What is claimed is: . A conpound of fornula IA [IB, or
m xtures thereof, or pharnmaceutical ™ acceptable salts
of the conmpound, R2 wherein Rl is selected from
substituted or unsubstitutedlaaAiig! kyl ,
het eroaryl al kyl, aryl, heteroaryl, heterocyclyl,

cwalihadldahimdeiser ocycl yl al kyl , cycl oal kyl al kyl ,
al kenyl , al kynyl, or alkyl groups; R2 is selected from

1 H or substityted chownﬁd@@tdftféﬁrﬁdlaqwm'd?metures thereof, or
het er oaryl al k al koxy am no, dial kyl am no,

2 armarm@e@tl@dilmccelpéatée @@it% p%the egopounty | |
het er ocycl yl al kyl , cycl oal kyl al kyl, alkenyl al kynyl ,
or al kyl g oupsRsRB R4, and R5 are md@pende@ily
selected fromH,| G, , F Br, OH CN, 2,
subgtitutgd or nsubshnt ut eﬂs al kqy 2
R3' I"s\3€l evt ed P

q og-Subst i t uteg-or :
aryl, al kyl al kynyl , cyclo
heteﬁfét%% -ocycl IaIkyI ar
het groar Yal ky~0or oa &ylalky grogps;

selected froma plper¢2|none of formula HN wh ch may

be additionall ygsubstjtuted. 2. The conmpound g# cl aim

, Wherein R3, R4, and R5 are all H 3. The conpound of
3 claim, wherei IAR3' is a substituted or unsubBtituted

pol ycyclic cycl oal kyl group. 4. The conpound of claim
4 3,whéeirein R3'" is a substituted or unsubstituted

pol ycyclic cycloal kyl group of formula Il 5. The

5 conpound of RI @ $Blectatigrom BuR@tltu&aolaorSuH?éiIbstltﬂtéd analkyI
unsubstituted aryl al kyl ?rou he conp

6 cIhataroarylahyt arv, Reteraary &%%mpv@vbgy@lﬁaufyl é\eﬁgmcyclylalkyl
7 9"Qbalkylalkyl, alkenyl, alkynyl, or alkyl groups;

R? is selected from H or substituted or unsubstituted arylalkyl,

(o]

heteroarylalkyl, alkoxy, alkylamino, dialkylamino, aryl, heteroaryl, heterocyclyl,
10 cycloalkyl, heterocyclylalkyl, cycloalkylalkyl, alkenyl, alkynyl, or alkyl groups;

11 R3, R% and R® are independently selected from H, Cl, I, F, Br,
12 OH, NHy, CN, NO,, or substituted or unsubstituted alkoxy or alkyl groups;

13 R? is selected from H or substituted or unsubstituted aryl, alkyl,
14  alkenyl, alkynyl, cycloalkyl, heteroaryl, heterocyclyl, heterocyclylalkyl,
15  arylalkyl, heteroarylalkyl, or cycloalkylalkyl groups; and
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7. The conpound of claim®6, wherein RLis a
4-substituted phenylethyl group or is a

wQebsgssabst i t ut ed phenyl ethyl group. 8. The chOpUSIVA4/039020

16

17
18

of claim5, wherein RL is selected from 2-

fl uor o- 4- met hoxyphenyl et hyl ,

2-chl or o- 4- net hoxyphenyl et hyl , 4- fl uorophenyl et hyl,
4- chl orophenyl et hyl , 4-chl oro-2-fl uor ophenyl et hyl ,

2, 4- di chl or ophesyleetdtrom piperaheyy befdrxiula of

4- br ono- 2- f | uor ophenyl et hyl " groups. 9. The conpound of
claim, wherein RL is selected fron1 henyl et hyl ,
2,4-dich|oropheny|ethylp e 1yl et hyl , 4-
phenoxyphenyl et hyl , 4-bro enylehh

4- et hyl phenyl et hyl, 4- chl ¢r ophen Iethyl,

4-f 1 uorophenyl et hyl, 4-ethyjphenyl gt hyl,

cycl ohexenyl et hyl , 2-net hoxyp et hyl ,

2-chl orophenyl et hyl , 2-fl uorophenyl et hyl, 3-
mewvhickymayg bl idiyonall@-substiwucghenyl et hyl , thi enyl et hyl,
i ndol yl et hyl , 4- hydroxyphenylethyl

1 3: 4]; fjhg‘fghﬁxi@[‘ﬁgh‘ﬁﬁtgﬁ p’@pﬁgmqlc aim 1 vlvr?gr%?hﬁgyl&gt hn)g R® are all

4-ghl or o- 2-f 1 uor ophenyl et hyl , 4- bronD 2-
fluorophenyl ethyl, 2-fluoro- 4 nmet hoxyphenyl et hyl ,
2- trlfluoronethyl- - fluorophenyl et hyl,

1 2 4- di f | uor ophenyTee kpmpornd-aficiaimh{ whrenein Bf Hy i, substituted or

(RIS ogdBid "

(pyrldyI)(hydroxynethyI)ethyI or

1 (phenyl)(hyd4oxynﬁh®¢bh¢kmmbcﬂkﬂﬂ@ﬁ3\Nhéhﬁ1R5ﬂ9®un®sﬁﬁﬂedor

claim el ected fr n1subst|tuted or
n%%&ﬁt'ttu?wog&v@%%xfi P3Jkyl grawp of fsmuailst i t ut ed or
unsubstituted heteroaryl groups. 11. The conpound of
claim, wherein R2 is selected fromssubstituted or
unsubst i t ut ed pyri di nyl § , pi perazinyl,
nmor phol i nyl, thi onorphol i nyT, yar of ur anyl ,
furanyl, pyrrolidinyl, pyrrolyﬁw thi ophenyl ,
t et r ahydr ot hi ophenyl 9%&? I, té:rahydropyranyl

t et rahydr ot hi opyr anyl , ' az™yb, thiazolyl,
pyri m di nyl, quinuclidinyl, indolyl, inidazolyl,
triazolyl, tetrazolyl, or pyrifgazinyl groups.12. The
conmpound of claim, wherein R2 is sel ected from

1 het er oaryl 05 het ‘?I!’me c mp)(/)ung Paslmo‘[ vf/r?errré}‘rl ﬁ is a substltuted or

N

unsubstituted arylalkyl group.

6. The compound of claim 5, wherein R' is a substituted

phenylethyl group.

7. The compound of claim 6, wherein R' is a 4-substituted
phenylethyl group or is a 2,4-disubstituted 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-chioro-2-fluorophenylethyl, 2,4~
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HNNHKNH// / / HO XN or HH N H which my be
additionally substituted or nay be unsubstituted. 13.

wab@sosspound of claim, wherein R2 is sel ect eBCT/ISOIM4/039020

aryl or cycloal kyl groups of formula HON NH, NH OH H
HN/ HoN or HON/ H which nmay be additionally

substituted or may be unsubstituted. 14. The conpound
of claim, wherein Z is a piperazinone of fornula 0. N

4 H'\&éhlo;r&ﬁwéhg/@ﬁy!nﬂ B?Bnﬁ'pﬁbﬂ%éﬂwylw -Bidmé-2-fludro henYIethyl

pi perazinon formula N A pharnmaceuti ca

5 f groupati on conprising a

0w ~N O g A W N -

11
12

D O A W DN =

9. The compound of claim 1, wherein R’ is selected from
phenylethyl, 2,4-dichlorophenylethyl, 4-methoxyphenylethyl, 4-
phenoxyphenylethyl, 4-bromophenylethyl, 4-methylphenylethyl, 4-
chlorophenylethyl, 4-fluorophenylethyl, 4-ethylphenylethyl, cyclohexenylethyl,
2-methoxyphenylethyl, 2-chlorophenylethyl, 2-fluorophenylethyl, 3-
methoxyphenylethyl, 3-fluorophenylethyl, 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-pyridyl)ethyl,
(pyridyl)(hydroxymethyl)ethyl, or (phenyl)(hydroxymethyl)ethyl groups.

10.  The compound of claim 1, wherein R? is selected from
substituted or unsubstituted heterocyclyl groups, or substituted or

unsubstituted heteroaryl groups.

11.  The compound of claim 10, wherein R? is selected from
substituted or unsubstituted pyridinyl, piperidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, tetrahydrofuranyl, furanyl, pyrrolidinyl, pyrrolyl, thiophenyl,
tetrahydrothiophenyl, pyranyl, tetrahydropyranyl, tetrahydrothiopyranyl,
pyrazinyl, thiazolyl, pyrimidinyl, quinuclidinyl, indolyl, imidazolyl, triazolyl,

tetrazolyl, or pyridazinyl groups.
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phar maceuti cal » acceptable carrier and the conpound of

claim. 17. A nethod of treating an MZ4-R nedi at ed
waele@sass91 conpri sing adm nistering to a subj ecPCT/NS206€039020

t hereof, the conpound of claim11l. 18. The net hod

according to claim17, wherein the disease is obesity

or type Il diabetes. 19. The nethod according to claim

17, wherein the conpound exhibits a value of |ess than

135 hours in 42ti s¥he coirigounidgdf dainod, whefeis R8ns sdRcted from
2 The pethop ccordin% to claim 19, wherein the tissue
wi PRICFPRINT @ R e 8T uPsi & IQENEt ed from a brain, a

5 a8 O O
SHORONS)
FORGIRe IRy
g g a g
O gr O
LT L <

o
~ T

4  which may be additionally substituted or may be unsubstituted.
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13.  The compound of claim 1, wherein R? is selected from

2  aryl or cycloalkyl groups of formula

AN TN,
5 «
2 2
H2N i) y ¥ )
NH, NH, OH
% HO HoN 5
H2N 1 % 1 g 1 1 or

o,

i

3 HO

4  which may be additionally substituted or may be unsubstituted.

14.  The compound of claim 1, wherein Z is a piperazinone of

Y%{

HN

2 formula
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N

15. The compound of claim 14, wherein Z is a piperazinone

Y‘L{

HN

of formula

16.. A pharmaceutical formulation comprising a

pharmaceutically acceptable carrier and the compound of claim 1.

17. A method of treating an MC4-R mediated disease,
comprising administering to a subject in need thereof, the compound of claim
1.

18.  The method according to claim 17, wherein the disease is
obesity or type Il diabetes.

19.  The method according to claim 17, wherein the
compound exhibits a 1, value of less than 35 hours in a tissue with high blood

perfusion.

20.  The method according to claim 19, wherein the tissue
with high blood perfusion is selected from a brain, a liver, a kidney or a heart.
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