WO 2004/ 112793 PCT/ 1JS2004/ 015959 GUANI DI NO- SUBSTI TUTED QUI NAZOLI NE
COVPOUNDS AS MZ4-R AGONI STS Field of the Invention [0001] This invention

rel ates to nelanocortin-4 receptor (MZ4A-R) agonists and net hods of their
prepar ati on WOMPHI&ci fical |y, the invention rel at esPtBUHHILIR i none
conpounds that exhibit reduced bioaccunul ation properties when adm nistered
to a subject. Background of the Invention [0002] Mel anocortins are peptide
products resulting from ost - transl ational roceSS| ng, of

pr o- opi onel anow&ﬂmlﬂﬂj HB@TRFUIEQQUM%DB QEWEQS&S physi ol ogi cal
activities. The natural mel anodE4iRmMAGONISTSe the di fferent types of

nmel anocyte stinulating hornone (a-MsH, a-MSH, y-MsSH) and ACTH. O these,

a- MsH and ACTH are considered to PRid BfthdRhtentididogenous nel anocortins.
[ 0003] The nel anocortins nediate their effects through nel anocortin

receptors (MC- E@)M]a sublfhi’s”rhbehti@h réfateE & flefan6evHh-aded @RMMSR There are at
er

| east five dif ent rece t nmedi at es

pi gment at i on ofRIPRig sh"‘&F'rm [?P'YF%@@ gﬂ%d\ﬂa&ee?e?' f'ﬁhéd'f"se"B?“ ACTH on
st er oi dogenesi elafesttd Qu.aszaiﬁafhe géraﬁuhndy%t BriabitirefudedbidbscupiuddioRi nant |y
expressed in the brain. MC5-R is considered to have a role in the exocrine

gl and system [pmﬂeﬂwf@w"aw&t@mﬁ% Wbleé?&eptor (M4-R) is a seven-
transmenbrane receptor. MCA-R nay participate in nodulating the flow of

vi sual and sensory information, coordinate aspects of somatonotor control,
and/ or participate in the nodulBackgrowtfd efithe orentioout f |1 ow to the heart. K
G Mountjoy et al., Science, 257:1248-125 (1992). Significantly,

i nactivation off0002)i s r delanenorting age reptidgmueductsyenulting BemIPOSH i n i ce t hat

d I t h
dovel o5, T isau by SUPRROR SRS A REREDSD 2,

(1997). MA-R M@W&(M@hl&@%@alml@OmlﬂallﬁngehaO%tﬂﬁdBﬁU(ﬂQﬁbBl cated in
ot her di sease I %ﬂ i -\\@ﬁ" G
di sorders, neur%ﬁ)ffleEGQS'ﬁ wé%rolfg*s?n%r (ségr gg‘}lﬂé ﬁ| %3%&% o'néj e\}zﬁ\,}&“{ﬁr

and ACTH. Of these, oc-MSH and ACTH are considered to be the main

endogenous melanocortins.

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

[0004] The melanocortin4 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 ef al., Science, 257:1248-125 (1992). Significantly, inactivation of
this receptor by gene targeting has resulted in mice that develop a maturity
onset cbesity syndrome associated with hyperphagia, hyperinsulinemia, and
hyperglycemia. D. Husznar et al., Cell, 88(1): 131-41 (1997). MC4-R has



cognitive disorders, and sexual behavior disorders. M E. Hadley and C
Haskel | - Luevano, The oroooi onel anocortinystem Ann. N Y. Acad. Sci., 885:1
(1999). [0005] Furthernore, observations in connection wth endogenous MCA-
R ant agoni sWO 241 ¥% e that MC4-R is inplicated in endSgeRaW&YRBMEr gy
regul ati on. For exanple, an agouti protein is normally expressed in the skin
and is an antagoni st of the cutaneous MC receptor involved in pignentation,
MCI-R M M dIlmnn at al., Science, 278:135-138 (1997) However,

over expressi on _of .agout i in. nmce |eads at color due to

ant agoP\i sm of I@%o-qsgﬂﬂﬁp‘f%gdéﬁggﬁrgﬁgﬁsq Siatgr o %90%%%"9\/81 ﬁwgrsdue to

z[a)nt ggoE i sm of M%ld?asd:uladd;sldﬂ;aéageotgénaagjgufsozﬂleom§t§ y}ﬂaﬁﬁ‘aat@ﬁ&évét%((lp\gl?g??) ,
u et at ur 4) .. Agqout i, r t rotein :

an agouti prot &P ‘fﬁ*fﬁ?‘g ?%Bﬁ%‘@g'o}\ﬁgﬂe'ﬁuﬂw'ﬁtﬁﬁxﬁd ér M Fong et

al ., Biochem BlaskélyluevBes, TMomaaﬁomggtbgj,mﬁﬂN. YAdeadhisst,r ati on  of

AGRP in mce |%§r5%§,§§$9)f ood i ntake and causes obesity but does not alter

pi gnent ati on. et al., Endocrinol ogy, 139:4428-4431 (1998).

Together, this research indicates that MA-R participates in energy
regul ati on, and0ads}r ef orfethenesre; dhisesvatibnssin conmgetion with eadogengeas MC#H a

rational drug i . Of . L.t 0) connection
with MZ4-R and ﬁd%@agcﬂ"é%g@'PL%%%F@F%%I%@%BW%%%?Qﬁdgéeng’g’g%f‘%@yand f ood
I nt ake, the priregulation. iFocexahade, ra}*pagduh podtein dspamatly exprdsseddmtesskin ons t hat
act as agoni sts t t No.
6, 060, 589 descA! géssg'b%rﬁggﬁl@ 03 %“:ﬁ%"gﬁ w f&gﬁ@ﬁpkg‘ﬁ"e%ﬁa‘?ﬁ'ﬂ?’%@sl gnal i ng
activity of nelMEoBoM.iNM. (kaarptetrat Séiesas, 208.535-Pa8 €1897). Ndewewir054, 556 and
5,731, 408 descr nists.a .St { -R receptors
Chat are | act aftREeasuRt SladbuidinR G R G BNHIDE cBet S e 05
di scl oses MCA- Bntagodismepf dGrhBlandsndreaseddoed imtdkeisnd dedp veight duetour es and
nmet hods of usi such ¢ d 0,1 c /112793
PeT] US2004/ 015800 RTiT TRARTY, | OileF B Ls”?i%@sﬁi%& B ARolO R
am di no- and guamd. durdal. dmmaj BT hHPRBENE S94)n dhdoeti ezlaled onstein (AGBFY,] Vari ous
other classes %fn an%u proteln homo%ggéa earhtagonlzesm Rbut not MC1-R. T. M. Fong
et al., Biochem. Biophys. Res. Commun, 237:629-631 (1997). Administration
of AGRP in mice increases food intake and causes obesity but does not alter
pigmentation. M. Rossi et al., Endocrinology, 139:4428-4431 (1998).

Together, this research indicates that MC4-R participates in energy

regulation, and therefore, identifies this receptor as a target for a rational drug
design for the treatment of obesity.

[0006] In connection with MC4-R and its uncovered role in the etiology
~of obesity and food intake, the prior art includes reports of cbmpounds 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



havi ng MC4-R agoni st activity. For exanple, WO 01/70708 and WD 00/ 74679
di scl ose MCA-R agoni sts that are piperidine conpounds and deri vat I ves,
while WO 01/ 70337 and WD 99/ 64002 di scl ose MC-R agonists _that

spi r opi per i WORMYEFPY at i ves. Ot her known nel anocortin rcggg,ﬁqogpmsggom sts
I ncl ude aromati c am ne conpounds containing am no acid residues,
particularly tryptophan residues, as disclosed in WD 01/55106. Si m | ar
agoni sts are disclosed in WO 01/ 055107 whi ch conpri se aromatic anne

conmpounds cont | rti am de or ter rou ally,
057685105 i sc isoMERsome e Bt dsorbed e Fafr shhguan i e
am nes whi ch aren@migy @lbhas Mdidtedarengspar ated by a nitrogen-contai ning
al kyl linker. [0008] Guani di ne-containing conpounds having a variety of

parent No. 4. 7,¢°; Vel BRheiBfbe.ct obitpols MavBbben BRBGRIEEE o inds
ngf4 SI SSi an'sj ihaviog MG Bregenist adivitPal arexaiNple, WB0W/76008 and WO Paz eg';] dN(I%P 0343
584 di s ose’ gﬁ’;ﬁ?a? E%ﬁ%%ﬁﬁﬁ%ﬁéﬂ%@%ﬁ%@%@ﬁﬁEﬂ#ﬁ;ﬁ&s";‘ andas
anti - pl asm, n anerivatives,-wHile [ fan close ageais : 704 I ssue
ngent . Guant di et ol S teP R R SeAReE "o S RRLA R BbuiRedtPuf e,

(i scl 0568, guan QL nE, HoeEaURde USal Ul a7 goit 0 nd o euert 1 ng. Condi Li ons
I n which i ghi bPPF&H'aEJY ?&Eﬁ%ﬁﬁ?rbreg 8% agﬁ cﬁ?é?gie@ﬁg%eﬁ ?@tﬁsugh as

f'z) r (():Egn thgfogggglleigaare diszlosed/in W@rﬁ:ll@ﬁﬁﬂﬂ? whiicB.cofptise BroNeaticaide?, 381 i ssued

b ds f | ectivel
i nhi biting or &A%Y BIPICFSZ(POH r":é{ﬁ?%tgy%% r?rﬁ g‘&rpa\%ﬂ[']"zé ,%riig gyll wge! ectively
PCTI US2004/ 015%9)55ﬂm)6i9¢|osmmehsoc5}rtm &ceptanaboﬁstsmmﬂiﬁtg dromiatic sat urated 1-

e it b Bao Pl B 1S Sk ShgaRocs o0
I ssued to RasmzﬁqemkeSuch conpounds are al so taught as useful for the
treat nent of cardi ovascul ar di sease. O her guani di ne derivatives are
[0008] Guanidine-containing compounds having a variety of biological
activities are also known in the prior art. For example, U.S. patent No.
4,732,916 issued to Satoh ef al. discloses guanidine compounds useful as
antiulcer agents; U.S. Patent No. 4,874,864, U.S. Patent No. 4,949,891, and
U.S. Patent No. 4,948,901 issued to Schnur ef al. and EP 0343 894 disclose
guanidino compounds useful as protease inhibitors and as anti-plasmin and
anti-thrombin agents; and U.S. Patent No. 5,352,704 issued to Okuyama 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 et al. discloses certain
guanidine compounds for use in selectively inhibiting or antagonizing o,p3

integrins.



di scl osed by U S. Patent No. 5,885,985 issued to Macdonald et al. as useful
in therapy to treat inflammtion. Various guani di nobenzam de conpounds are
di sclosed in WO 02/18327. The guani di nobenzam des are discl osed as useful

for treati ng"OME¥I2P3and type 11 diabetes. [0010] The BGHPHMEYUS% various

qui nazol i none conpounds is set forth in U S. Patent Application No.
10/ 444, 495, published on January 29, 2004 as US 2004/0019049, international
appl i cati on nunber PCT/US03/16442, published on Decenber 4, 2003 as WO

03/ 099818, and Provi si onal | cation . 60/382,762, 60/441, 019,

60/ 473, 317, 60/#@]336, %@”3%0/%%4%@%@{9@?&%!\,{??@@?§1hereby i ncor por at ed
ﬁy referfggili raziabérbeé},idiclril-giy}iderﬂa”tﬂbrf(\j@ﬂivei%|dfgﬁalﬁdl?éatbc§1§cld'>§edfas|ﬂa¥li et L orth
erein. spite the recent disclosur ri CQNRO s that

exhi bi i NOA- R TSRPS0, S0 PYRAN IS RVIER By HeS-FReTa: dcHgdinds and

phar maceut i cal jgueRqs RabMssdn) Bucheymbeuntsate BRottakpt abbdefl foEMeat ed

di seases and di seﬁse states. A nee so_remai ng for, ounds that exhibit

da f GO
desirabl e phar B sprdinvapruiaridisease, - Bthes ovaldine Aadvativgs akave reduced

bi oaccunul at i orjigyicRabliLLS, Patefithih.85885,485 ivdiied o Maeiomdl@ epsinaisehgr ed. 4
Summary of the |nvent|onre%0011a I.n one, aspect,  .the invention provides a

conpound of f orifiesaRyAo trept inflargmnatien. oVeriougigugnidigobenzamide gompouds 7e R3 N 2
WO Z W RN | Ak Bisclos&t In KO 041327, Tha gédanidindbénzbimides! dre disclosed as

useful for treating obesity and type Il diabetes.

[0010] The synthesis of various quinazolinone compounds is set forth
in U.S. Patent Application No. 10/444,495, published on January 29, 2004 as
US 2004/0019049, international application number PCT/US03/16442,
published on December 4, 2003 as WO 03/099818, and U.S. Provisional
Application Nos. 60/382,762, 60/441,019, 60/473,317, 60/5623,336, and
60/524,492 each of which is hereby incorporated by reference in its entirety
and for all purposes as if fully set forth herein.

[0011] Despite the recent disclosure of various compounds that exhibit
MC4-R agonist activity, a need remains for new compounds and
pharmaceutical compositions that may be used to freat 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.



wherein Z' is selected fromCR4 or N, Z2 is selected fromCR5 or N, Z3 is
selected fromCR6 or NN R~ is selected fromsubstituted or unsubstituted

aryl al kyl, heteroarylal kyl, aryl, heteroaryl, heterocyclyl, cycloal kyl,
het er ocycl yl al kyl, cycl oal kyl al kyl , al kenyl, al kynyl, or al kyl groups; R2
is selected fromH, or substituted or unsubstituted al kyl, al kenyl,

al kynyl, cycloal kyl, aryl, heteroaryl, heterocyclyl, arylalkyl,

het er oaryl al kyl , cycl oal kyl al kyl ag,m},&qt yl carbonyl groups; .5
R3 is selected fromH, or substituted or Q?ﬂ%;s‘tnivteitf‘Jtt“Z'éI aryl al kyl ,

heteroaryl al kyl , goddray, aliknardspect thé %E&ioﬁ'ﬂr@ﬁde@éﬁbmp@%f@%la 1A
het erocyclyl, cycloal kyl, heterocyclyl al kyl, cycloal kyl al kyl, al kenyl,
al kynyl , or alkyl“bﬂﬁﬁﬁs; R, 'R6, and R6 are independently selected fromH,
a, I, F, Br, OH NH2, CN, NO2, or substituted or unsubstituted al koxy,

al kyl, al kenyl; al kynyl, al kg am no, dial kyl am no, gcycl oal kyl ,

het er ocycl yl am no, hetenoaryl m no, am nocar bonyl, [fal kyl am ri ocarbonyl,

di al kyl am nocar bonyl, :d&rel0 a&ogarbonyﬁ$\gr am pdearbonyl ,

het er ocycl yl am nocar bonyl , hdit er o4r yl am nocafbonyljgroups; Wis a group
of formula IlA;, RVR4, RrI{NNSfils I Il R~ N <;gﬁk R1}i is selected fromH
or substituted or unsubsgpt altyl, kenyl g X ; o | kyl, aryl,
heteroaryl, heterocyclyl, arylalkyl, heteroarylalkyl, cydoalkyial kyl
groups, or heterocyclylal kyl groups; RZ is selectegfromH, or substituted
or unsubstituted al kyl, alkenyl, alkynyt, cycloal kyl, aryl, heferoaryl,

het erocycl yl', aryl al kyl, heter? ryl al kyl, cycloal kyl gl kyl groups, or

het erocycl yl al kyl groups; wherei'tt at | east one of Rl'™and R2' is a
substituted or :

O
R! Z W
\N I Y
2
R? /I\N 7_1"/’ z

IC

wherein o o
Z!is seletted from CRY or N;
Z2 is selected from CR® or N;
23is selected from CR®or N;

R’ is selected from substituted or unsubstituted arylalkyl,
heteroarylatkyl, aryl, heteroary!, heterocyclyl, cycloalkyl, heterocyclylalky!,
cycioalkylalkyl, alkenyl, alkynyl, or alkyl groups; ‘

R? is selected from H, or substituted or unsubstituted atkyl,
- alkenyl, atkynyl, cycloalkyl, aryl, heteroaryl, heterocyclyl, arylalkyl,
heteroarylalky), cycloalkylalkyl, alkylcarbonyl, or arylcarbonyl groups;

5



unsubstituted heterocyclylal kyl group; R3' is selected fromH, or
substituted or unsubstituted aryl, alkyl, alkenyl, alkynyl, cycloal kyl,

het eroaryl, heterocyclyl, heterocyclylal kyl, arylalkyl, heteroaryl al kyl, or
cydoal kyl al kyl groups; 5a R1ls selected fromH, or substituted or
unsubstituted al kyl, alkenyl, alkynyl, cycloal kyl, heterocyclyl al kyl,

cycl oal kyl al kyl, aryl, heteroaryl, heterocyclyl, arylalkyl, or

het er oaryl al kyl groups; and pharmaceutically acceptable salts thereof,

stereoi soners thereof ,g¥jg4bRERGT I A 8CSubshifERbamsUBSRERY a0l Vat es
t hereof. 10011b] In another aspect the invention provides a conmpound of

formula |A, Deterogylaliky, gikgxy, @llkylamipo, digliytaminonagy!, hatenogrykheteragyei A 1B 0

R ZW N Z Ngdele | vl o%?bféi j l.s sel ected
from CR5 or N;c% l%%“‘ﬁ@%%%@'@ﬁ@’i %‘F%nlo CRI%"f .garllir.fNrBﬁT‘agﬁﬁ &?67 %llk%leq@:&% ed from
substituted or unsubstityted arylal kyl, heteroarylal kyl, ar?/I , heteroaryl,
het erocydyl, cycl oal kyI® -ﬁe-tﬂ!l%éy%‘]ey!‘%ﬁﬂ@?ﬁ?“ﬂyc%ﬁ%ﬁ frgmdtiGh § FaBkeny! |

nsubot] tut ed TR SAENOAe: %ﬁgﬁﬁtﬁ%ﬁﬁé§%€%ﬁﬁﬁf?{°*2¢%*ﬁ'»' W ary

het erocycl yl , aisypylapkylrmino, dialkylamino, cycloalkyl, heteroeyclylamino,
heteroarylamino, aminocarbonyl, alkylamirtecarbonyl, dialkylaminocarbonyl,
cycloatkylaminocarbonyl, arylaminocarbonyl, heterocyclylaminocarbonyl, or
heteroarylaminocarbonyl gfoups;

W is a group of formula llA,;

RY R
b ]
N

T

R

-~

HA

RY is selected from H, or substituted or unsubstituted alkyl,
alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl, heterocyclyl, arylalkyl,
heteroarylalky?, cyc!oalkyl'a'!kyl groups, or heterocyclylalkyl groups;

R? is selected from H; or substituted or unsubstituted alky!,
alkenyl, atkynyl, cycloalkyl, aryl, heteroaryl, heterocyclyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl groups, or heterocyclylalkyl groups;

wherein at least one of RY and R? is a substituted or

unsubstituted heterocyclylalkyl group;

R” is selected from H, or substituted or unsubstituted aryl, alkyl,
alkenyl, alkynyl, cycloalky), heteroaryl, heterocyclyl, heterocyclytalkyl,
arylalkyl, heteroarylalkyl, or cycloalkylalkyi groups;

5a



het er oaryl al kyl , cycl oal kyl al kyl, al kyl carbonyl, or aryl carbonyl groups; R3
i's selected fromH, or substituted or unsubstituted arylal kyl,

het er oaryl al kyl , al koxy, al kyl am no, dial kyl am no, aryl, heteroaryl,

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

al kynyl , or aIkyI groups; R4, R5, and R6 are independently selected fromH,

a, I, F, Br, OH NH2, or sub tituted or unsubs |tuted al koxy,

al kyl ., al kenyl, al kynyl C[i?; Eﬂ%@ﬂeﬁ&mﬂ a‘?’l@&“’s@i’mtﬁ{)‘“ WHP%&‘F

het er ocycl yl ani nOalkeﬂwtawﬁﬂreybamqaet&abmrau@befeydamym!ﬂw Iawnwaérhonyl

di al kyl am nocar boa% rﬁ li ?i noc rgﬁ'ﬂ% I"am nocar bonyl |

het er ocycl yl ani no ‘?"BB‘fﬁjﬁ ? y-lﬂi & HE%uaB nyl groups: Wis a gr oup
of formula I[lAor 118; It la Rt “R/NN/ \ Re/ N)/NA NN R3/ R3/! R4
IITA11B wherein R' and R2phamageshkieally atd¢dptablecsalts theoapdstéreoisbimels t hey are

bound, join toget or m.a, d wth at | east
one group sel ect afePigﬂI‘%'ﬂ%'&t |$’§¥W8ﬁ1ﬁ§ﬁﬂ* Bﬁ?ﬂﬁ#%‘?b’ﬂ | kyl ,

-C(=0 -al kyl, - -aIkyI C(=0 - Oalkyl -C(=0 - Gal kyl ,

-C(=0) -NH2, , - C(=Q) - NH(al kyl), —O) N(al kyl ) 2, d| al kyl am noal kyl ,

al kyl ani noal kyl , m al ky " angther asgectiibe ave'atfcm ProYidews GegpPyid of formula

het eroaryl al kyl , pefgerpgycl yl al kyi, or al kyithioal kyl groups; R' is
selected fromH, of substituted or unsubstituted aryl, alkyl, alkenyl,

al kynyl, cycl oal kyl, heteroaryl, heterocyclyl, heterocyclylalkyl, aryl al kyl ,
het er oaryl al kyl , or cycl oal kyl aI kyl groups; S s selected fromH, or
substituted or unsubstituted al kyl, alkenyl, alkymryl, cycl oal kyl,

het er ocydyl al kyl , cycloalkyla kyl, aryl, heteroaryl heterocyclyl

aryl al kyl, or het er oar yIR akk 'zzand R\

A A )\

(A iB
0
R ' 23 w
\N l Y
2
MR—:‘)\\N 21//’2
IC

wherein

Z' is selected from CR* or N;
22 s selected from CR® or N:

23 is selected from of CR® or N;

5b



pharmaceutically acceptable salts thereof, stereol sonmers thereof, tautoners
thereof, hydrates thereof, or solvates thereof. [0011c] I n another aspect
the invention provides a conmpound of forrmula VA, VB, mxtures thereof, or
pharmaceutically acceptable salts of the conmpound, Re Rs N R /R6, RAN R6
HVRY ' %% Rr R~:n) t4 NN RBNN RA HR+ Ra VA VB RR wherein R is

sel ected from substituted or unsubstituted arylal kyl, heteroaryl al kyl,

aryl, heteroaryl, heterocycRYis, setgotédmbmsubsiitetedrosapsilystititey arytakkyl,

cycl oal kyl al kyl, al kenyl ,  al kyny or. gl kyl grqups; i el ec fr{om
substituted or un f’%iyl?ﬂi%l %\Q}y#‘?tef?&rﬁr%%???Y‘QHhﬁcﬁ%}%‘?rﬁ%@@%w'kyI ,
het er ocycl yl al kyl cy@balk?@l@ﬁbli@?flﬂﬁk?n)ﬂ!m gfdipsR6; and R6 are
| ndependently sel ected from H, , 1, F, Br, OH NH2, CN, N2, or

substituted or unsubstitutegd;al kox al kyl . . 5d R’ d -
together with the nitrogen go's\/ﬁﬂ?ﬁefﬁ‘é‘y I-Eroésﬂéﬁﬁﬁt,sed q’b’Fﬁﬁé‘c’t@Hﬂ%ht ed or
unsubstituted het eifapyk laldyngll yavaliyibritihetefoadd| lestbdytlyDandalibgt i t ut ed or
unsubstituted cycl oal kgl I%LOUpS' "{’Oﬂ‘ltdi ,n anof her aspect the invention
provi des a conpourftetepanyisirl cyclogiylalkylypiklcarhopyl, ora U grogps; |
pharmaceutically acceptable salts of the conpound, 0 RS ORs R+ Rs Rs' R+
KSR3 3 N( 11, ."L YR N R¥ seiedtéd froimH,\GrlsbbdfitlBd or unsubstituted arylalkyl,
heteroarylalkyl, alkoxy, alkylamino, dialkylamino, aryl, heteroaryl, heterocyclyl,
cycloalkyl, heterocyclylatkyl, cycloatkytalkyl, alkenyl, alkynyl, or alkyl groups;

R* R’ and R® are independently selected from H, Ci, |, F, Br,
OH, NH;, CN, NO;, or substituted or unsubstituted alkoxy, atkyl, alkenyi,
alkynyi,'alky!amino, dialkylamino, cycloalkyl, heterocyclylamino, '
heteroarylamind. aminocarbonyl, alkylaminocarbonyt, dialkylaminocarbonyl,
cycloalkylaminocarbonyl, arylaminocarbonyl, heterocyclylaminocarbonyl, or
heteroarylaminocarbonyl groups;

W is a group of formula (A or IIB;

T
R? /IN\“/N}‘Q 7 /'LYN 3{
R ) RY"" /N
ot
A ilB

wherein R" and R?, together with the nitrogen to which they are
bound, join together to form a heterocyclic ring substituted with at least one
group selected from substituted or unsubstituted arylalkyl, ~-C(=0)-alky!,
-alkyl-C(=0)-O-alkyl, -C(=0)-0-alkyl, -C(=0)-NH,, ~C(=0)—NH(alkylj,
-C{=0)-N{alkyl),, dialkylaminoalkyi, alkylaminoalkyl, aminoalkyl, aryi,
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wherein R1 is selected fromsubstituted or unsubstituted aryl al kyl,

het eroaryl al kyl , aryl, heteroaryl, heterocyctyl, cycloalkyl,

het er ocycl yl al kyl, cycl oal kyl al kyl , al kenyl, al kynyl, or alkyl groups; R3
is selected fromH or substituted or unsubstituted aryl ai kyl,

het er oaryl al kyl , al koxy, al kyl am no, dial kyl am no, aryl, heteroaryl,

het erocyclyl, cyctoal kyl, am.nocycl oal kyl, heterocyclyl al kyl,
cydoalkylalkyl al kenyl, al kynyl, or alkyl groups; R; R5, and Re are

| ndependent | y Sehéiﬁkﬁ l%&%dﬁclr%etehary‘falkyﬂheterﬁblylwa orthythigRiky) OF

substituted or unsubstituted koxy or al kyl groups: S sel ected from
H or substitutedd8HPinsubstituted aryl, alkyl, alkenyl, alkynyl,

cycloal kyl, heteroaryl, heterocyclyl, heterocyclylalkyl aryIaIkyI

het er oar yl aI kyl, or cycl oY ie)dewctqdlfruyn Hygrsubstigted or Snsubhtﬁmtaed i, &tki) @ noi ety

of formia 17 | by, BdiasSHoshlSiDlrofivd nbiovtt alchforel Surob © 14 )

CN N-Y hateroarylalkyl, or cycloalkylalkyl groups;

R* is selocted from H, or substituted or unsubstituted alkyl,

alkenyl, alkynyl, cycloalkyl, heterocyclylalkyl, cycloalkylalkyl, aryl, hetercaryl,
heterocycly!, arylalkyl, or heteroarytalkyl groups; and

pharmaceutically acceptable salts thereof, stereoisomers
thereof, tautomers thereof, hydrates thereof, or solvates thereof.

[0011c] In another aspect the invention provides a compound of formula
VA, VB, mixtures thereof, or pharmaceutically acceptable salts of the

compound,
Rl
R R R® RY
Y SN HN"
T L R¥
R R3 N N N~
R FL"
VA ' VB
whetein

R'is selected from substituted or unsubstituted arylalkyl,
heteroarylalkyl, aryl, heteroaryl, heterocyclyl, cycloalkyl, heterocyclylalkyl,
cycloalkylalkyl, alkenyl, alkynyi, or aliyl groups;

R? is selected from substituted or unsubstituted aryl, heteroaryl,
heterocyclyl, cycloalkyl, heterocyclylalkyl, or cycloalkylamino groups;

R* R® and R® are independently selected from H, CI, §, F, Br,
OH, NH>, CN, NO,, or substituted or unsubstituted alkoxy or alkyl groups;
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N~1 or wherein RlI' is selected fromsubstituted or unsubstituted al kyl
groups; 5f R2', R4'" , and R6, are independently selected fromH or
substituted or unsubstituted al kyl groups; R6' is selected from substituted
or unsubstituted al kyl groups; or R6"and R5, together with the nitrogen to
whi ch they are bound, forma heterocyclyl or heteroaryl group; and Rr is

selected from CN, or substituted or unsubstitut ed al kyI aryl, orarylal kyl
groups. t0012] Described heg*isy g?'qogaﬁgﬁﬁﬁqﬂgl of . MZ4-R
that are small nolecul es. Thus, descr| erein r!r%ptﬁﬁﬂ UGy mul a

A, 18, or IC 0 CPMiRRUGsURBed onyneubstiigted rowcwlgmo andW Rz IAlg 0 R-
Z Nz R" '"NZ-5~ 1IC V\/nereln Z' is selected fromthe group conS|st|ng

of CR4 and N, Z2 is sel ecﬂ@dsfsehmeﬂff@ngémmul@@%?hﬁédbgﬁu% ggﬁ E&? Z3 is
sel ected fromtheg?(;‘%p consisting of CR6 and N, R is sele o’ rom t he
]

group consi sting bstituted and wunsubstituted aryl al kyl,
het eroaryl al kyl, aryl, heteroaryl, heterocyclyi,

[0011d] In another aspect the invention provides a compound of formula
VIIA, VIIB, mixtures thereof, or pharmaceutically acceptable salts of the

compound,
0] Ra 0O Rﬁ
R1 RS R¥ R s 3
~ e R R
| /T\ j \N HN/
« Py BN
RN T Y R Sy Ny
R* H R4

VIIA ViiB

wherein

R' is selected from substituted or unsubstituted arylalkyl
heteroarylalkyl aryl, heteroaryl, heterocyclyl, cycloalkyl, heterocyclylaikyi,
chloalkylalkyl. alkenyl, alkynyl, or alkyl groups;

R?is selected from H or substituted or unsubstituted arylalkyl,
heteroarylalkyl, alkoxy, alkylamino, diatkylamino, aryl, heteroaryl, heterocyclyl,
cycloalkyl, aminocycloalkyl, heterocyclylalkyl, cycloalkylalkyl, alkenyl, alkynyl,
or akyl groups;

R* R®, and R® are Independently selected from H, Cl, (, F, Br,
OH, NHz, CN, NO;, or substituted or unsubstituted alkoxy or alkyl groups;

-
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cycl oal kyl, heterocyclyl al kyl, cycl oal kyl al kyl, al kenyl, al kynyl,-and al kyl
groups; 59 RZ is selected fromthe group consisting of H and substituted
and unsubstituted al kyl, al kenyl, al kynyl, cycloal kyl, aryl, heteroaryl,

het erocycl yl, arylal kyl, heteroarylal kyl, cydoal kyl al kyl, al kyl carbonyl, and
aryl carbonyl groups; 5h WO 2004/ 112793 PCT/ US2004/ 015959 R3 is sel ected
fromthe group consisting of H and substituted and unsubstituted aryl al kyl,
het er oaryl al kyl , al koxy, al kyl am no, dial kyl am no, aryl, heteroaryl,

het erocycl yl, cycl oal kyl heterocyclylalkyl cycl oal kyl al kyl, al kenyl ,

iyt and alkyl oroupst, e WTaecgiP it Su RBERP GO HIRSR Sl o
g'ndl kulnsu_bst i tut edI aikdnykylkyaﬂl,lqyb!pankhﬂt?ﬂOaWhIhleiﬁﬂqﬂyp'!fhlhbl;drmyblulalkyl. arylalkyl,

ia am no, cyc eroaryl am no
am nogar bonyl , )altl Ky %%Xh@éQFEFWﬂHH@%{Pg% %géar bonzl

cycloalkylaninocarbonyl aryl am nocar bonyl, heteroc cIyIanlnocarbonyI and
het er oar yl am nocar bony! grdﬁb§ﬁhﬁﬁd§um1gmﬁUﬁY@fmﬂBﬂﬁula 1A or 118; '' R4
R2ZINZ~-NN Il YN R)W R3~R3// R4 1IAIIB R is selected fromthe
group consisting of H and sybstitutgd and uns tltute IkyI, al kenyl ,

al kynyl, cycl oal kyl, aryl, hpteroary|, het er ocytH ar \ yl,
het eroaryl al kyl , cycIoaIkyI ~k§ g ans,ﬂ&nd hetéLg,ychyI I groups; R2
is selected fromthe group3conSi st isng

and subsfw%uted

unsubstituted al kyl, aIkenyI aIkynyI xcycloalkyl ary het er8aryl ,

O~ Q— D %O‘“

X

Oam\\\\k \N/w..uu\\“ /w“““\\\\ hY

] k/ K/ O
NH N N,
- ' \ 1 “ N 1 - ]

CN

[ogkogiione]

Q, Q’ (ogie]
OO

wherein

o\\“"
‘#m..,

ﬂll'fm,'
Iy, u.

l'm”,

R" is selected from substituted or unsubstituted alkyl groups;
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het erocycl yl , "aryl al kyl, heteroaryl al kyl, cycl oal kyl al kyl groups, and

het erocycl yl al kyl groups; wherein at |least one of RI' and R2' is a
substituted or wunsubstituted heterocyclylal kyl group; 6 R3 is selected
fromthe group consisting of H, and substituted and unsubstituted aryl,

al kyl, al kenyl, al kynyl, cycloal kyl, heteroaryl, heterocyclyl,

het er ocycl yl al kyl, arylalk h l; ! E¥%h | kyl groups;
and R4 is select ed fromt h!e‘\'hgroie};rﬁz:%iﬁésr}és"ﬁdé% ?mii ean h@t‘ibfut ed and
unsubstitut ed al kptbstitutedoninsubst ﬁ@ﬂhﬂﬁynmaalkyl het er ocycl yl al kyl ,
cycloalkylalkyl aryl, heteroaryl, heterocyclyl, aryIaIkyI and

heteroaryl al kyl  groups. Wg@%ﬁlaeué‘é@@frﬂﬁ%awaﬁéd ﬁurﬁiuBstﬁﬁ@daWrﬁ?@dHSdE of

formula IA 1B, or IC| is selected fromthe group consisting of

CR4 and N 72 i sRE@nd® mmimmth@egnwnd@mlcbtmw@bo%fw N, Z3is
sel ected fromthey Cg{ﬁiand N, RL is selected fromthe
group consi sting O%P&bgsﬂ tuF%dﬂﬂg%g nsubsti tuted aryl al kyl,

heteroaryl al kyl, aryl, hetetoaryl, heterocycyl C cloalkg

het er ocycl yl al kyI cycl oal @I'ﬁﬁﬂ?@e I°r3'z!\'? or st %‘i“l@q alkYlpups;
is selected from gmaog Q@%thi ng of H, and substituted and
unsubstituted al kyl", al kenyl kynyl, cycloal kyl, aryl, heteroaryl,

het er ocycl yl , ar,y[OﬂﬂZ]'I heteroaDgécﬂt’bkuIherehyadeoaﬂo@ﬂtahhgbecgﬁdggdrﬁs'u:,gpnyl
and arylcarbonyl

R3 is,selec romthe consi sting of H and
substituted and Uﬂiﬁggﬁ?tﬁﬁ? gge. gm'eﬁ” hr‘l'ét @‘?%‘QP%@ BP%}T arey| koxy,
al kyl am no, di al kgbmpbivtds of #ritiula hel@rm)ax;yl het erocycl yl, cycl oal kyl ,.
het er ocycl yl al kyl . cycl oal kyl al kyl , aIkenyI al kynyl , and al kyl groups; R4,
R5, and R6 are |ndependently sel ected fromthe group consisting of H d,
I, F, Br, O4 NH2, CN, NO2, and sybstituted and unsubstituted al koxy,
al kyl, al kenyl, al kynyl, aI kyl am o, d| al kyl am no, cycl oal kyl ,
het er ocycl yl ani no, het eroar yFaq] Ayypcar b(ﬂ’ﬂd

N Z,/L /k by

1A : B
o}
Rt 3
\.N | ZTW
Ra/l\n 77 i
iC

wherein
Z' is selected from the group consisting of CR* and N,
2% is selected from the group consisting of CR’ and N;
Z? is selected from the group consisting of CRE and N;

R'is selected from the group consisting of substituted and
unsubstituted arylalkyl, heteroarylalkyl, aryl, heteroaryl, heterocyciyl,
cycloalkyl, heterocyclylalkyl, cycloalkylalky!, atkeny!, alkynyl, and atkyl groups;
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al kyl am nocar bonyl , di al kyl am nocar bonyl, cycl oal kyl am nocar bonyl ,

aryl am nocar bonyl, heterocycl yl am nocarbonyl, and heteroaryl am nocar bonyl
groups; Wis a group of formula Il A or 1113; wherein, RlL and R2', together
with the nitrogen to which they are bound, join together to forma
heterocyclic ring substituted with at | east one group selected fromthe
group consisting of substituted and unsubstituted aryl al kyl, -C(=0O -al kyl,
-al kyl -C(=0) -0Cal kyl, -C(=0-0Calkyl, -C(=0O-NH2, -C(=0O-NH(al kyl),

-C(=O0 -N(al kyl)2, dialkylam noal kyl, al kyl am noal kyl, am noal kyl, aryl,

het eroaryl, heterocyclyl R%isselkotrdfion thyelgrohmt@fsdlstiyngluj Halaky bubstitutti
alkylthloalkyl [ |l e te fro u stlng of H, and
substi tuted g gHEﬂB§$ﬁFﬁf@@ﬁa? F" q?%%ﬁ1&y§ﬁ?§% W cycl oal kyl |

het eroaryl, hehéfe@@dy@lyi( Iarymeylememh&émﬂ kwcloaﬂcymn@i Kﬁjﬂyicahﬁn?r aad yl al kyl,

and cycloalkylalgegca gr? Ey and R4 is selected fromthe group consisting of
H, and substituf reeny! giiEBst i t ut ed al kyl, al kenyl, al kynyl, cycl oal kyl,
het er ocycl yl al kyl, cycl oal kyl al kyl, aryl, heteroaryl, heterocyclyl,
aryl al kyl , and heteroarylal kyl groups. [0014] Compounds provi ded by the
invention further include prodrugs of the conpound of fornula IA 113, and
| C, pharnmaceutically acceptable salts thereof, stereoisoners thereof,

taut omers thereof, hydrates thereof, or solvates thereof. B., [0015]
Descri bed herein are conpounds of formula IA 113, and ICin which Wis a
group of fornmula ILA. In sone such enbodiments, the conmpound has the
formula IA. 8 [0016] Described herein are conpounds of formula )A, 113, and
ICin which at |east one of R® and R2 is a pyrrolidinylalkyl group such as,
but not limted to, a pyrrolidinylnethyl or pyrrolidinylethyl group. [0017]
Descri bed herein are conpounds of formula IA and IC

Sh



in which R3 is H 100181 Descri bed herein are conmpounds of fornula I A 113,
and ICin which Z' is a CRgroup, Z2 is a CR5 group, and Z3 is a CR5 group.
In sone such enbodi nents, at feast one of R4, R5, or R6 is 0019]
Descri bed he¥@eW+aR@3conpounds of forrmula 1A 1S, and PFEUFWW\?% at | east
one of Z1, Z2, or Z3 is N In sone such enbodinents, Z' is N |In other such
enbodi nents, Z2 Is N. [00201 Described herein are corrpounds of formula IA
113, and 1Cin which R3. is selected fromthe group consi sting of

S:JES][i t ut gd anld unsubst | gutﬁ%ﬁg&% MQFBHE 'ES:?%H %&O@F}I&] : kenyl ,
al ky and aryl groups. u a |lA
IS, and IC, R3, ah¢ussibeiiiRg arflalRyl) hdterodfyRimy], GiMoRy, Sikylgminb, dial amtnut ed and

2.3+ al kyl cycl BbRpIEasYiCotabsy Y ég;ba@u@ﬁ;teroczéslal&wép%w% By

2, 6-di al kyl cycl QR@P(WaIky&yHandibmyll@fb@péd ohexyl, 3-al kyltycl ohexyl
4- al kyl cycl ohexyl, 3,3, trlalkylcyclohexyl cyclohexylnethyl

2- | ohexyl , 3- L.oh
2. 3 am nocycl ohexyl - 2 B RSP ORI 8 FPRexyl | 2 5-

di ani nocycl ohexygénsisting ofiH 204, nd?;m,lmlh,emyi, CN2 ND dardsubstifuteddraky| , 2-

al koxycycl ohexyl I I P& cl.ohe AR

di al koxycycl ohe%?ﬁ % % {}%&Y %@’iﬂ*ﬂb?@y g'ﬁa{ad?lg?'k%ék%’?@l"(?hexyl , 2,5-
d: El Iko>r<]ycycl lohﬁuydloallé}/l &ethr@&wﬁlymyf,Irﬁtadzlyfylarr%dzdiiimiﬁhmowllycIhoheryl , 2-

al kyl t hi ocycl ohe i..ocycl ohex 4-a I.0C ohexyl, 2, 3-

di al kyl t hi ocycl Bﬁ'ﬁwnocﬁrngﬂl %'?%%PPWOSE%’@M*]%?(?P%Y%MQ#&?Wft hi ocycl ohexyl ,
2, 5- dial kyf | hi agjemhindeadydnyl, heteretyslykpindeacoygl ahdkhgtbroarylaminocarbonyl

2, 2-di al kyl thl ocycl ohexyl, fluorocycl oal kyl, fluoroal kyl cycl oal kyl,

tr| f 1 uor onet hyI f%' P¥al kyl, cyclopentyl, 9 cycl oheptyl, cycl ohexenyl,

i sopropyl, n-butyl, cyclooctyl, 2-arytcyc|ohexy| 2- phenylcyclohexyl,
2-aryl al kyl cycl ohexyl , 2V sengroop of folmaniglliA o¢-IIBphenyI cycl ohexyl, adamantyl,
i socanphenyl , carenyl, 7,7-dial kyl norbornyl, bornyl, norbonyl, and

decal inyl groups. In still oth r enb dl ments of corrpounds of for mula | A,
18, and IC, R3'is selected fro t he roup consi tlng of substituted and
unsubstituted cycl ohexyl, 2- rre yI cy wg{lexyl 2 2- dl'\lirfﬁg hyl cycl ohexyl ,

2, 3-di net hyl cycl ohexyl , 2 LT oheﬁyl/ 2515/

R3'/ R3 / /
RY

ItA IIB

R" is selected from the group consisting of H, and substituted
and unsubstituted alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl,
heterocyclyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl groups, and
heterocyclylalkyl groups;

R? is selected from the group consisting of H, and substituted
and unsubstituted alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl,
heterocyclyl, arylalkyl, heteroarylalky!, cycloalkylalkyl groups, and
heterocyclylalkyl groups; wherein at least one of R" and R? is a substituted or
unsubstituted heterocyclylalkyl group;



di et hyl cycl ohexyl, 2, 6-di net hyl cycl ohexyl, 3, 4-di net hyl cycl ohexyl, 3-
nmet hyl cycl ohexyl, 4-nethyl cycl ohexyl, cycl ohexenyl, 3,3, 5-
trimethyl cycl ohexyl, 4-t-butylcycl ohexyl, cycl ohexyl nethyl, isopinocanpheyl,
7, 7- di met hyl nor bonyl , 4-i sopropyl cycl ohexyl, 3-nethylcycl oheptyl groups, 2-
fl uoro- 4- et hyl cycl ohexyl, 4-fl uoro-2-nethyl cycl ohexyl, 4,4-difl uoro-2-

nmet hyl cycl ohexyl, 4-trifluoronethyl cycl ohexyl, 2-nethyl-4-

trifluoromethyl cycl ohexyl, I &kﬁ%ﬁT : .
trifluoronethyl (polycyclic R’a’(‘:{E/"cslléoa y WW@%%%?‘P?S&WE%F‘i'bé"‘“‘e"

cycl oal kyl ), and fand@na'ql;aﬁw@q'em alkyl alkenylkstkynyl, gycoglkyl, €Bahtyl,Descri bed
herein are conpou ch

2, 4-di substitut ed[Pg r&; I é’f k'l‘gfgr&r)) @1&%%{%‘?‘@1 héd? ﬁ}a&la\,'@rlrb%&l? %{‘?F@BWI
conpounds of fornmhmubﬁami8 and IC R is selected fromthe group

consi sting of 2,4- dihalophenylethyl and 2, 4-di al ophenyl et hyl groups. In

ztei Ielct gdhﬂo%n?ﬁgl SESL[S) g]:)nés\?stl ng of EI]l qu{' ﬁé‘%‘?‘g% Q%P%?Wﬁﬁ%mset hyl ,
4- rreth hloxKgEelmélt ﬁtan;nunsmqmmd!xyﬂhathgmtalwhyl dydnaikﬂmieltﬂg?ﬁmwgtkyj 4-
::;r/lcﬂjhgxgnyl gt hyl )ék’dﬁé'ﬁ’@%\k@x%;ﬁ% czairﬁy"nete c@%hq @%ﬁ‘%wﬂt”ékﬁmw'&'kv'

2-f 1 uor ophenyl et hyroups: net hoxyphenyl et hyl, 3-fl uorophenyl et hyl ,
t hi enyl et hyl , 4-hydroxyphenyl et hyl , 3,4-dinethoxypheny|ethy|,

2-chl oro-4-i odophg sst hyl , F}Igo g‘l’%ﬁ%&’ ﬁéi&lﬁrgyl phenyl et hyl ,

2-fluoro-4-chloro l eth uor o- onophenyl et hyl ,
2-f1 uor o- 4- et hoxy@hp@uddetdhfdrmuErIW 1B, lond? oriehiely| - 4- 1 | uorophenyl ethyl, 2,4
di f1 uor ophenyl et hyl , 2, 4-di net hyl phenyl et hyl , 2, 4- di net hox phenylethyl

groups; (2-pyridyl )et hyI . (B-ipsetedet frothipe grqushﬂm deCRYand 0 WO
2004/ 112793 PCTI US2004/ 015959 (pyridyl) (hydroxymnet hyl) et hyl,

henyl ) (hyd t hyl ) et hyse,
(phenyl) (hydroxynet hyl ) e ﬁzusﬁiéé%ggswﬁt@g%pa&? ﬁ'ﬁ, dﬁ’as'nd

(heteroaryl) (hydroxynet hyl)eth stl tute
(aryl) (hydroxynet hyl ) et hyl groups, substituted and unsubsté t ut ed
(aryl) (al koxymet hyl ) et hyl , %ibselpeigs fi@mithe dmpnoesisting etCR

(aryl) (aryl oxynet hyl )et hyl, substituted and unsubstituted
(aryl) (aryl al koxyret hyl ) et ha(‘l is selebetifion Bd grah someiskisg of sttetituted and

(aryt) Cheter oaryl ek iyLd &by, RS LIS e I ISP RS 6,

cycloalkyl, heterocyclylalkyl, cycloalkylakyl, alkenyi, alkynyl, and atkyl groups;

R? is sélected from the group consisting of H, and substituted
and unsubstituted alkyl, alkenyl, alkynyl, cycioalkyl, aryl, heteroaryl,
heterogyclyl,_arylalkyl. heteroarylalkyl, cycloalkylalkyl, alkylcarbonyl, and
arylcartionyl groups;

R? is selected from the group consisting of H, and substituted
and unsubstituted arylalkyl, heleroarylalkyl, alkoxy, alkylamino, dialkylamino,
aryl, heteroaryl, heterocyclyl, cycloakyl, heterocyclylalkyi, cycloalkylalkyl,
alkenyl, alkynyl, and alkyl groups;

R?, R%, and R® are independently selected from the group
consisting of H, Ci, |, F, Br, OH, NH;, CN, NO,, and substituted and
unsubstituted alkoxy, alkyi, alkenyt, alkynyl, alkylamino, dialkylamino,
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(aryl) (heterocycl yl oxynet hyl )et hyl, substituted and unsubstituted

(het eroaryl) (al koxynet hyl )et hyl, substituted and unsubstituted
(heteroaryl) (aryl oxynet hyl )ethyl, substituted and unsubstituted
(heteroaryl) (aryl al koxynet hyl )et hyl, substituted and unsubstituted
(heteroaryl) (heteroaryl oxynmet hyl )ethyl, and substituted and unsubstituted
(heteroaryl)(heterocyclyloxynethyl)ethyl groups. In still other enbodinents
of conpounds of formula IA, and IC, Rl is selected fromthe group

consisting of psiealkat Wterowcwlaswem hatergRpiarriBeAMInogathep¥ioxy phenyl et hyl |
4- phenoxyphenyl #i&ﬁ%&nnoéaﬂg %hﬁﬁtf&ék‘bdongr E?&@Mkﬁ%ﬁbdcﬁ?ﬁbhbl, 4-

chl or ophenyl et h et hyl exenylet yl

net hoxyphenyl et wvlammmbh@wwwmm m&mreﬁmlammgcarbonv!
nethoxyphenyletﬂ¥# -fl uorophenyl ethyl, thienylethyl, indolylethyl, 4-

hydr oxyphenyl et , 4- dinethoxyphenylethyl 2- chloro 4- iodophenylethyl, 2-
fl uoro-4- nethylphenylethyl 2-fluoro-4- chlorophenylethyl 2-fluoro-4-

br omophenyl et hyl, 2-f1 uor ¥V is-avgfonpof favewia WA alB: 2-t i f I uor onet hyl - 4-
quorophenerthyI 2, 4-di fl uor ophenyl et hyl, 2, 4-di net hyl phenyl ethyl, 2,4
dinethoxyphenylethyl, (2- pnktey! ) et hyl, (3- pyrldyl)ethyl (4- pyrldyl)ethyl
(pyridyI)(hydroxynethyI)ethyI "and (phenyl)(hydroxynethyl)ethyl gr oups.

[0022] In sonme enbodi nments vvher et th the nltrogen to
whi ch they are bound, joi R t%ﬁhé?géﬁeffvgﬁh%n?r&g@gey\ﬁ%hﬁv Aty baurd,
het erocyclic ringin tagéthépmw Hﬂﬁfbrﬁbﬁ:ﬁé AR Bﬁbﬁiﬁﬂeﬂ mtﬁtdwassuﬁ@ gRipodi rrent S,
the heterocyclic rlng IS a peridine ri n some such odlnents

pi perazi ne or piPiested ﬁemrthﬁgmt@ cQigisting qu‘é-ﬂ’smufw %\‘ngﬂe&ﬁ'ﬂﬂ“‘ylr om a

phenyl al kyl ~ gr oug;=8)-aikpsidi J}Lkﬁdoflb-ﬂﬂﬂultﬁkowﬁlﬂylplmﬂﬂ- Up, an
-al kyl - SCH3 11 grou an in rou a norpholin group, a
pyridyl group, aC(p wﬂ(dkﬂyl'cér%ﬂtla‘ a;hailsxlarampa l‘é"‘lé‘ﬂ’ﬁ‘?ﬂl‘&bﬁ gr oup.

[0023] Descri bed;Rmogixil, VP HEr8a Retdld |Whi ch R
is a substituted @fr%un |tute Iq% rl9‘lgymfglzj)r oupr sljac ky’|as a sf}jlggs& |“§’ut ed or

unsubstituted al alsdalgyltmaﬂmlg@umbsu tuted or unsubstituted vinyl group.
[ 0024] Descri bed herein are conpounds of formula IB in which Rz is H

R? is selected from the group consisting of H, and substituted
and unsubstituted aryl, atkyl, alkenyl, alkynyl, cycloalkyl, heteroaryl,
heterocyclyl, heterocyclylalkyl, arylakyi, heteroarylalkyl, and cycloalkylalkyl
groups; and

_ RY is selected from the group consisting of H, and substituted
and unsubstituted alkyl, alkenyl, alkynyl, cycloalkyt, heterocyclylatkyl,
cycloatkylalkyl, aryi, heteroaryl, heterocyclyl, arylalkyl, and heteroarylalky)
groups. '

[0014] Compounds provided by the invention further include prodrugs
of the compound of formula IA, IB, and IC, pharmaceutically acceptable salts
thereof, sterecisomers thereof, tautomers thereof, hydrates thereof, or |

" solvates thereof.

IR ] .
{0015] Described herein are compounds of

formula 1A, IB, and IC in which Wis a group of formula HA. In some such
embodiments, the compound has the formula |A.
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[ 0025]  Descri bed herein are conmpounds of forrmula A and ICin which R3is a
substituted or unsubstituted al kenyl group such as a substituted or
unsubstituted ally! group or a substituted or unsubstituted vinyl group.
Descri bed herein are conpounds in which R3 is a substituted or unsubstituted
het eroaryl group, heterocyclyl group, alkylamno group, or cycloal kyi am no
group. In sone such enmbodinents, R3 is selected fromsubstituted and

unsubstituted 2- pogfeqly! . 3-pyri Eb)éécnbﬂzd@ﬂéfé:mﬂe g?h‘lge E'cgf A g
pi perazinyl, and cyc o_pr%EP/I am no g{pups SCri erern are
conpounds of f or mi 1 Which gbleast el R ﬁ@r%ﬁ\‘o"d'w%ymrmwm%. ButRy R1

WRS Rl it o ol hfT, a iboidyimdiny Fololidvertyifro. VA VB vhere 12

Rl is selected fromsubstitu or “unsu

het er oaryl al kyl , ?r(}/ het eroaryl, heterocyclyl, cycl oal k

het er ocycl yl al kyl 0%l oal kyl al Rgscribgdiersin afeamgﬂﬁyundsmf f@m% AansUfs: R3
i s selected from guRgthR3ted or unsubstituted aryl, heteroaryl,

het er ocycl yl , cycl oal kyl , heterocyclyl al kyl, or cyI oal kyI am no groups; R,

R5, and R6 are in gg‘ Edently sel ect ed fromH I Br OH, NH2, CN,
NC2, and substit uff nd unsubst Pesrribed Aereigre éﬂ'él'PﬁP’Kiﬂoff@ﬂ"Mﬁ)@ lBrendnd Ro,

together with themnﬁwmﬁz' is0a @Rﬂgrbdphz%s%reRbgmﬁ angﬁn%&:ﬁ‘U&}a&ﬁtMt ed or
unsubsti tuted heterocycIP]/ a.qct;,rou S sq eg d.fromsubstituted or .

unsubstituted cycFeREig4che gglggants at feast one of R*, R°, orR®is a'F.

[0019] ' ' Described herem are compounds of formula 1A, IB, and
IC in which at least one of Z*, 22, or Z2 is N. ‘In some such embodiments, Z' is

N. In other such embodiments, Z%is N.

[0020] Described herein are compounds of formula IA, 1B, and
iC in which R¥ is selected from the group consisting of substituted and
unsubstituted cycloatkyl, polycyclic cycloalkyl, alkenyl, alkyl, and ary! groups.
In other embodiments of compounds of formula 1A, 1B, and IC, R® is selected
from the group consisting of substituted and unsubstituted cyclohexyl, 2-
alkylcyclohexyl, 2,2-diatkylicyclohexyl, 2,3-dialkylcyclohexyl, 2,4-

~ dialkylcyclohexyl, 2,9-dialkylcyclohexyl, 2,6-dialkylcyclohexyt, 3,4~
dialkyicyclohexyl, 3-alkyléyclohexyl, 4-alkylcyclohexyl, 3,3,5-trialkylcyclohexyl,
cyclchexylmethyl, 2-aminocyclohexyl, 3-aminacyclohexyt, 4-aminocyciohexyl, -
2,3-diaminocyclohexyl, 2,4-diaminocyclohexyl, 3,4-diaminocyclohexyl, 2,'5—
diaminocyclohexyl, 2,6-diaminocyclohexyl, 2,2-diaminocyclohexyl, 2-
alkoxycyclohexyl, 3-atkoxycyclohexyl, 4-alkoxycyclohexyl, 2,3-
dialkoxycyclohexyl, 2,4-dialkoxycyclohexyl, 3,4-dialkoxycyciohexyl, 2,5-
diatkoxycyclohexyl, 2,6-dialkoxycyclohexyl, 2,2-dialkoxycyclohexyl, 2-
alkylthiocyciohexyl, 3-alkylthiocyclohexyl, 4-alkylthiocyciohexyl, 2,3-
dialkylthiocyclohexyl, 2,4-dialkylthiocyclohexyl, 3,4-dialkylthiocyclohexyi, 2,5-
dialkylthiocyclohexyl, 2,6-dialkylthiocyclohexyl, 2,2-dialkytthiocyciohexyl,
fluoracycloalkyl, fluoroatkylcycloalkyl, trifluoromethyicycloalkyl, cyclopentyl,



[ 0027] Described herein are conmpounds of fornmula WVIA, VIB, and m xtures

thereof. 0O R O R Rt S R3. R~ RS R3. ~N~ NNII ~ HNC t R3~-N/ NZ R3~N.
/| M'Z " VIAVIB where R is selected from substituted or unsubstituted
aryl al kyl, heteroarylal kyl, aryl, heteroaryl, heterocyclyl, cycloal kyl,

het erocycl yl al kyl, cycl oal kyl al kyl , al kenyl, al kynyl, or alkyl groups; 13
R3 is selected fromH or substituted or unsubstituted aryl al kyl,
het er oaryl al kyl , al koxy, al kyl am no, dial kyl am nq, aryl, heteroaryl, °

heterocyclyl, &yelphrptidyeyciahiexerddyenopd huty syceetyliksaaipipionesyliany |
A e ¢ ot tut od al koxy.
and al kyl  gr oupbenykeyciohexylepdamantyl isgeamphanyt earnyh ditcdiatkyingrbommas i t ut ed
het er ooyl yi al kepr el hd EkhASiles) 0 PHRSREY dnbodiFlIsA U1 ¥ o oups:
and Z is sel ect sampoundsofifomeuia i Bnend ,Rérimelactemfmmmegrm opnsistingay be
T OnaL 1Y bl i phd0A Rl REY SRR SLopARALpSS, o o 8
NYR- NY dimethylcyclohexyl, 2,3-dimethylcyclohexyl, 2,4-dimethylcyclohexyt, 2,5-
dimethylcyclohexyl, 2,6-dimethylcyclohexyl, 3,4-dimethylcyclohexyl, 3-
methylcyclohexyl, 4-methylcyclohexyl, cyciohexehyl, 3,3,5-
frimethylcyclohexyt, 4-t-butylcyciohexyl, cyclohexylmethyl, isopinocampheyl,
7,7-dimethyinorbornyl, 4-isopropylcyclohexyl, 3-methylcycloheptyl gmupé, 2-
fluoro-4-methylcyclohexyi, 4-fluoro-2-methyleyclohexyl, 4,4-difluoro-2-
methylcyclohexyl, 4-trifluoromethylcyclohexyl, 2-methyl-4-
triflucromethylcyclohexyl, 2-fluoromethylcyclohexyl, trifluoromethyl(polycyclic
cycloalkyl), fluoromethyi(polycyclic cycloatkyl), and fluoro{polycyclic cycloalkyl)
groups.

[0021) ~ Described herein are compounds of formula IA, 1B, and
ICinwhichR'Is a 2,4—disub$tituted phenylethyl group. In still other
embodiments of compounds of formula 1A, 1B, and IC, R! is selected from the
group consisting of 2,4-dihalophenyiethyl, and 2 4-dialkylphenylethyl groups.
In stitl other embodimehié of compounds of formula 1A, 1B, and IC, R' is
selected from the group consisting of phenylethyl, 2,4-dichiorophenylethyl, 4-
methoxyphenylethyl, 4-phenoxyphenylethyl, 4-bromaphenylethyl, 4-
methylphenylethyl, 4-chlorophenylethyl, 4-ethylphenylethyl, cyclohexenylethyi,
2-methoxyphenylethyi, 2-chlorophenylethyl, 2-fluorophenylethyl, 3-
methoxyphenylethyl, 3-fluorophenylethyl, thienylethyl, 4-hydroxyphenylethy,
3 4-dimethoxyphenylethyl, 2-chloro-4-iodophenylethyl, 2-fluoro-4-
methylphenylethyl, 2-ﬂuoro-4uchIprophenylethyl; 2-fluoro-4-bromophenylethyl,
2-fluoro-4-methoxyphenylethyl, 2-trifluoromethyl-4-fluorophenylethyl, 2,4-
difiuorophenylethyl, 2,4-dimethylphenylethyl, 2,4-dimethoxyphenylethy!
groups, {2-pyridylethyl, (3-pyridylethyl, (4-pyridyhethyt, -
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4 Ra VHA VII B wherein 14 WD 2004/ 112793 PCT/ US2004/ 015959 R1 is sel ected
fromsubstituted or unsubstituted aryl al kyl, heteroarylal kyl, aryl,

het eroaryl, heterocyclyl, cycloal kyl, heterocyclylal kyl, cycl oal kyl al kyl,
al kenyl , al Rymgmo4118193al kyl groups; R3 is selected fronPHVBY20ULEH t ut ed or
unsubstituted arylal kyl, heteroaryl al kyl; al koxy, al kylam no, dial kyl am no,
aryl, heteroaryl, heterocyclyl, cycloalkyl, am nocycl oal kyl,

het er ocycl yl al kyl , cycl oal kyl al kyl, al kenyl, al kynyl, or alkyl groups; R4,
R5, and R6 are indeﬁﬁ&ﬂent CN,

|y sel ect fro , a1, F Br,. . Od NH2,

N2, “nd subst (PUIEATHRB S RYL PR e Bty sobstugp e s | s
sel ected from Hirgubgtitted (Heltér@dryg(hyumﬂ‘hémyl?élhyﬂ,chwéﬁthtedaddﬂwnsubﬂihk@ﬂy| :
al kynyl , cycl ogl gél , ,heterga gl , heterocycl yl hetergca/c‘[sgl al kyl ,
aryl al kyl . het dRAARyREpethyhFi atouns Ryfsiiuer anstussbstissling 2004/ 112703
PCT/ US2004/ 0159a//(akdxgmetlyBsthpidsibsatike] ard @isvbstitute@r mula R7 R4 N N/ NR
/NVNR" | & OH O? il N S l\bN [ M OE| .OH SO+ N, .| _L}/c{ HO-~ SSS \/1 OH HO'
FS N\p\1\ @ qrylpxynﬂﬁi wiathyly supsiituted and unsubstitute

(aryl)(arylalkoxymethyl)ethyl, substituted and unsubstituted

~ (aryl(heteroaryloxymethyl)ethyl, substituted and unsubstituted

(aryl)(heterocyclyloxymethyl)etﬁyl, substituted and unsubstituted

(heteroaryl)(alkoxymethyl)ethyl, substituted and unsubstituted

(heteroaryl)(aryloxymethyl)ethyl, substituted and unsubstituted

(heteroaryl)(arylalkoxymethyi)ethyl, substituted and unsubstituted

(heteroaryl){heteroaryloxymethylethyl, and substituted and unsubstituted

(heteroaryl)(heterocyclyloxymethyl)ethyl groups. In still other embodiments of

compounds of formula IA, IB, and IC, R' is selected from the group consisting

of phenylethyl, 2 4-dichlorophenylethyl, 4-methoxyphenylethyl, 4-

phenoxyphenylethyl, 4-bromophenyiethyl, 4-methylphenylethyl, 4-

chiorophenyiethyl, 4-ethyiphenylethyl, cyclohexenylethyl, 2-

methoxyphenylethyl, 2-chlorophenylethyl, 2-flucrophenylethyl, 3-

methoxyphenylethyl, 3-fluorophenylethyl, thienylethyl, indolylethyl, 4-

hydroxyphenylethyl, 3,4-dimethoxyphenylethyl, 2-chloro-4-iodophenylethyl, 2-

fluoro-4-methylphenylethyl, 2-fluoro-4-chlorophenylethyl, 2-fluoro-4-

bromophenylethyl, 2-ﬂuoro—4—methoxyphen§lethyl, 2-trifluoromethyl-4-

fluorophenylethyl, 2,4-difluocrophenylethyl, 2,4-dimethylphenylethyi, 2,4-

dimethoxyphenylethyl, (2-pyridyl)ethyl, (3-pyridyl)ethyl, {(4-pyridyl)ethyl,

(pyridyl)(hydroxymethyl)ethyl, and (phenyl)(hydroxymethyl)ethy! groups.

[0022] In some embodiments where R" and R?, together with the
nitrogen to which they are bound, join together to form a heterocyclic ring, the
heterocyclic ring is a substituted piperazine and in other such embodiments,
the heterocyclic ring is a piperidine ring. In some such embodiments, the '
piperazine or piperidine ring is substituted with a group selected from a
phenylalkyl group, a substituted or unsubstituted phenyl group, an -alkyl-SCH,

"



\CNCN 10S, ~S'~aS NCr M)/ \NV\INX V1 NSO~0 \OHO N N' N
.N<) R \CNor wherein R is selected fromsubstituted or unsubstituted
al kyl groups; 16 RT, R'', R5, are independently selected fromH or '
substituted or wunsubstituted alkyl groups; R6, is selected fromsubstituted
or unsubstituted al kyl groups; or R5. and R6, together with the nitrogen to
whi ch they are bound forma heterocyclyl or heteroaryl group; and R7' is
selected fromCN, or substituted or unsubstituted alkyl, aryl, or arylalkyl
groups. [0029] [Deoup, iandatdhdalkyigroum amonphalinyiadify! gtosipc amyddylgraifp, for nul a VA,

VB, VIA,L VIB, M , | eptabl e salts thereof,

st er eoi soners tl'@?eé@ﬂ.&'y L’Eb%ér){sé%mggg"%{a%%P%t%@s t hereof, or sol vates

t hereof. [0030] Described herein are conpounds of formula VA, VB, VIA VIB,
VITA, and VIIB ifA023i ch R4, R5, and R6 are al Debcrijegid®rinBes compeghdser ei n
are conpounds of ~ \"! : N ' R3" is
sel ected fromt ﬁé?wpﬁc})éﬁgi‘gﬁ hng%hi}éﬁ R ésl? gyﬁ%ﬂ%@%r‘%%%@%%#%&d

cycl ohexyl, 2-algrgbmyudhcisea gibstityted odursubstituled) alilegrpbp or a substituted or

2,3-di al kyl eyel Qhgidm,a di gl ove! ohersl. 2.5

[a024] Described herein are compounds of formula IB in which
R?is H.
[0025] e Described herein are compounds

of formula 1A and IC in which R? is a substituted or unsubstituted alkenyl
group such as a substituted or unsubstituted allyl group or a substituted or
unsubstituted vinyl group. Described herein are o
compounds in which R*is a substituted or unsubstituted heteroaryl group,
heteroéyclyl group, alkylamino group, or cycloalkyl amino group. In some
such embodiments, R® is selected from substituted and unsubstituted 2-
pyridyl, 3-pyridyl, 4-pyridyi, pyrazine, morpholinyl, piperazinyl, and
cyclopropylamino groups.

[0026] Described herein are
compounds of formula VA, VB, and mixtures thereof.

0 Rs -0 Rﬁ
R! R® R? R R® RS
~ -
/'\L NI N HN
R /I.\ z
®7 T T/ R Sy N S
R-G H 1 R4 Af
VA VB

where
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di al kyl cycl ohexyl, 2, 6-di al kyl cycl ohexyl, 3, 4-di al kyl cycl ohexyl, 3-

al kyl cycl ohexyl , 4-al kyl cycl ohexyl, 3, 3,5-trial kyfcycl ohexyl,

2- anlnocyclohexyl 3-am nocycl ohexyl, 4-am nocycl ohexyl,

2, 3- dlanlnocyclohexyl, 2,4- . diam nocycl ohexyl, 3, 4-diam nocycl ohexyl,
2,5-dianinocyc|ohexy|, 2, 6- di am nocycl ohexyl, 2, 2-di am nocycl ohexyl,

2- al koxycycl ohexyl , 3- al koxycycl ohexyl, 4-al koxycycl ohexyl,

2, 3-di al koxycycl ohexyl, 2,4- dial kox cyclohex |, 3,4- dlalkoxyc | ohexyl ,
2, 5-di al koxycycl ohexyl, 2, & 'W@i%} 'y'cquaﬁésttyﬂ orgnmhwe@b&fybm ohexyl ,
2-al kyl t hi ocycl oh I I

I ky e ﬁét‘él'oarﬁ?lk)ﬁ A, hteRED kyl RliEEEyoly écyglx&amw ReRGGLRRYY !

2, 3-di al kyl t hi ocycl ohex
3, 4-di al kyl t hi ocy@wﬂﬂa&wi/alkyi zalleanuI aIkuWIwraﬂwI/moun%xyl 2, 6-
di al kyl t hi ocycl ohexyl, 2, 2-di al kyl t hi ocycl ohexyl , quorocycIoaIkyI

f L uoroal kyl cycl oal kyl, tri Hﬁma&a&@%ﬁv&b@ﬁww uRYSBRASY Ay, hé%e‘dawrept yl,
17 cycl ohexenyt, cyclooct -aryl cydohexyl, -phenylcydohexy -

aryl al kyl cydohexyheteM@MyW cigaliehdejarocyelisiih or syleakwamino graueﬁmnt yl,
i socanphenyl , carenyl, 7,7-dial kyl norbornyl, bomnyl, norbonyl, and decalinyl

groups. In still other enbwlné%aRsFé%emdépérﬁieaﬁ eaeétéem?ohhﬁ GIIPIFPBr
consisting of substituted and ‘unsubst it ut ed cyc netéglcyclohexyl
I

2, 2- di net hyl cycl &bz, CH, @%IWW&"}‘%I@QW“SUQGMW Rehexyl , 2, 5-
dlnethylcyclohexy u% 6- di net hyl cydohexyl , 3, 4- dlnethylcyclohexyl 3-

met hyl cycl ohexyl , 4 nethylcyclohexyl 3,3, 5- trinethylcyclohexyl 4-t -

butyl cycl ohexyl, isopinoca eyl 7 dlne r born
i sopr opyl cycl ohexyl 3- et Rj Qr{}/;y? ?rogen tgwh:ch they are bound,

2-f | uor o- 4- et hy| ey Pbetluted &—stuséiﬁutadﬁefemey Farets>add,
4, 4di t| uor o- 2- et hyl cycl ohexyl, 4- tr|f uoronethylcyclohexyl

2-methyl -4-trifl th I I h I
B b o oL Bk A ST L AT b

cycl oal kyl), and fgkaipeso(pol ycyclic cycloalkyl) groups. [0032] Described
herein are conpounds of forrmula VA, VB, VIA VIB, VITA and VIiB in which

R3, is a SI.IbStI tut[@ﬁ) unsubsti tut ed p@%%?ﬁé‘{',b‘%ef %lfegc‘?n%uggg&%ﬂmhg sone

such enbodi nent s is a substituted cyclTc
cycl oal kyl group NeXiVIB, afbmixturesitleerédf. Vi1l [ 0033] Described herein are
conmpounds of formula VA VB,

0 RE : 0 RS
R! R¥ R¥ R! RS R?
~y NI/ ~n e
R? N T z " R? N N Z
. R* H R4 .

VIA VIB

where

R! is selected from substituted or unsubstituted arylalkyi,
heteroarylalkyl, aryi, heteroary), heterocyclyl, cycloalkyl, heterocyclylalkyl,
cycloalkylalkyl, alkenyl, alkynyl, or alkyl groups;

13
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VIA, VIB, VITA, and VIIB in which R 'is a substituted or unsubstituted
aryl al kyl group such as a substituted or unsubstituted phenyl ethyl group.
I n sonme such enbodinments, R is a substituted phenylethyl group such as a
4-substituted. phenylethyl group or a 2,4-disubstituted phenyl ethyl group.
In some enbodiments, R is selected from phenyl et hyl,

2, 4-di cht or ophenyl et hyl , 4- net hoxyphenyl et hyl, 4-phenoxyphenyl et hyl ,

4- br omophenyt et hyl, 4 18 met hyi phenyl et hyl, 4-chl or ophenyl et hyl ,

4-f | uorophenyl ethyl, 4- eRAis sehected romH or syhstibitedemynsubbtjtuted arylalkyl,

3 et hoxypheny 1 dratgioandaicf RSP AR Yleno i P RERISATY Moterocyety,

4- hydr oxyphenyl edyitidalkyB héteratiyeiyiaion, \ayblealkylatidply BikeBytc alkynyd,-of-allytigobpsty | et hyi ,
2-fluoro-4- methyiphenyl ethyl, 4-chloro-2-fluorophenyl et hyl,

4- br ono- 2- f | uor ophenyl et hyh, s 2- 4l . . :
2-trifluoronethyl-4-fluor g‘trh%néPéﬁ%’?"ﬁeﬁW%@%@Jﬁﬁ %‘/Il‘, F.Br,
2, 4- di met hyl phen@HeNhly] CN2NG, dindetubstityfeideany wishbstituted -alkoxy ) ahd Jliei hy |,
(3-pyridyl)ethyl ﬁ4-,pyri dynet hyl, (pyridyo(hydroxymethyl)ethyl, and
(phenyo( hydr oxyn%rp 9/“7“') ethyl groups. In still other enbodinents, Rl is
sel ected froma 2-fl uoro-4-nmethoxyphenyl et hyl group, a 2-chloro-4-

met hoxyphenyl et hyl , 4-f | ul’ dpbeiastedfiop H cx subsiitsted ophesutistitutd aryh alkyl,

4-chloro-2- fluo I s d=dichi

4- br omophenyl et h@?%% ’é}ﬁ‘itp%@%ﬁ@ﬁ?‘%%@éﬁ?@%@?‘%ﬁ%@ SYJ‘%.'laiMOSM

Descri bed her ei namglaikyt; twisvoargiaikyf, of oycledliasialikyl gkdips; &\, VIR VI LA, and VIIB
in which R3 is selected fromsubstituted or unsubstituted heterocyclyl

groups or substituted or j ?"‘Eﬁ% | of fHh ﬁmgs. In sone
enbodi nents, R3 is select ggé#@%%eéﬁ?@ﬁa?%e orﬁéotjnsu stituted pyridinyl.

pi peridi nyl, piperazinyl, norpholinyl, thionorpholinyl, tetrahydrofuranyl,

furanyl, pyrrolidinyl, pyrrolyl, thi eny ~_t éiahydr ot hi ophenyl, pyranyl,
tetrahydropyranyl, tetrahydrothiopyrany, ., pWNra&zinyl, thiazolyl,
pyri mdinyl, quinuclidinyl, indolyl, imjdazolyl, triazolyl, tetrazolyl, or
pyridazi nyl groups. In sone such enbodHments, is selected from
het eroaryl or heterocyclyl groups of formi 19 NN/N
which may be additionally substituted.
{0028} ' | Described herein are compounds of formula
VHA, VIIB, and mixtures thereof,
O RB‘ o O » RS
R! R® RY R! RS R3
j\ NI/ SN HN
R‘ H R4
VHA ViiB
wherein |
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NHNH, SONO "t(”JYl " i i HNNN, CNJqg\/ HNOHI4 NC=J ?H N or
0] which nmay be additionally substituted or may be unsubstituted. [0035]
Descri bed herein are conpounds of formula VITA or VIIB, in which R3 is

sel ect ed fr oM@ pO¥eR2Waryl or heterocyclyl groups of for RET/HS208)IAEY

2004/ 112793 PCTI US2004/ 015959 CI01-" NI N, Nz:~ NN 17 N-NH, NH,
CSNHN~N H4~C, OJ, HH Nyi ~M v, CTNH 2/ HUQGN~HH c¢T N\~ <
JHNHNHONo HNN? COO0Q H HNOI , or

R'is selected from substituted or unsubstituted arylalkyl,
heteroarylalkyl, aryl, heteroaryl, heterocyclyl, cycloalkyl, heterocyclylalkyl,
cycloalkylalkyl, alkenyl, alkynyl, or alkyl groups;

R® is selected from H or substituted or unsubstituted arylalkyl,
heteroarylalkyl, alkoxy, alkylamino, dialkylamino, aryl, heteroaryl, heterocyclyl,
cycloalkyl, aminocycloalkyl, heterocyclylalkyl, cycloalkylalkyi, alkenyl, alkynyl,
or alkyl groups;

‘ R* R® and R® are independently selected from H, CI, |, F, Br,
OH, NHz, CN, NO2, and substituted and unsubstituted alkoxy, and alkyl
groups; o

R? is selected from H or substituted or unsubstituted aryl, alkyl,
alkenyl, alkynyl, cycloalkyl, heteroaryl, heterocyclyl, heterocyclylalkyl,
arylalkyl, heteroarylalkyl, or cycloaikylalkyl groups;

15



\' j, N HHO which my be additionally substituted or may be unsubstituted.
21 [0036] Described herein are conmpounds of forrmula VA, VB, VIA and VIB in
which R3 is selected fromsubstituted or unsubstituted aryl or cycl oal kyl
groups. For WRIAMBIE™3 n sone enmbodi ments, R3 is sel ect ®ETASYAI015959| or

cycl oal kyl groups of forrmula H2N NH2 NH2 OH k HO H2N H2N ;J~'" or H2N HOP
whi ch may be additionally substituted or may be unsubstituted. [0037]

Descri bed herein are conpounds of formula VIIA and VIIB in which R3 is
selected fromsubstituted or unsubstituted aryl, cycloal kyl, or

ani nocycl oal kyl groups. FE&S frem aﬂﬂ"'@'dr?é“%’r?ﬂl?di ments, R3 is selected
fromaryl, cycloal kyl, or am nocycl oal kyl groups of formula 22 1 V Ilk H2N
NH2 NI -12 OH HO H2ZN N i H2Ng« H O HO Whi\}}.“\ may be\ﬁddi tionally
substituted or may be pnsubstit{it ed. “N—— N—

,%/“\R,.' ,E/N\N/RE ’ I_\OH' l__v

RS OH
OH
o
¥ * X,
OH OH , 1 —N ¥
- HO -
CH HO/:

wherein

R' is selected from substituted or unsubstituted atkyl groups;
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[ 0038] Described herein are conmpounds of fornmula VA, VB, VIA VIB, VOA and
VIIBin which R3is selected from substituted or unsubstituted

het er ocycl yl al kyl, or cycl oal kyl am no groups. For exanple, in sone

enbodi ments, R3 is selected froma group such as a substituted or
unsubstituted cycl opropyl am no group; a substituted or unsubstituted

pi per azi nyl al kyl group such as a piperazi nyl nethyl group or an N

met hyl pi perai i nyl met hyl gr getpep4+ G¥s' L perid such,. a

pi peri di nyl met hyl group orRaP%i'gierﬁrgi%ly eek\ﬁér{ﬁwgs?egél%%d %%Bﬁ’”ﬂgg@ﬁéﬂé’& her ei n
are eonpounds of dnsubsfitatedalkyhgrovi®s; in which R' and R2', together with the
nitrogen to which they are bound, form a substituted or unsubstituted

pi perazi nyl group. In SO”ERS%%&%ﬂWUB%tUte@orﬁﬂ%@gi’}uééggﬁgﬁéqu &h t he

nitrogen to which fhey are bound, rma piperazin
substituted with Rt an@Rstogateergvituthe siftogen taiwhicbithey aredouodéanmd |

2004/ 115755 b DSSEBHHSEBIRIPU @B o0, her “wi th the it ogen 10 whi ch

they are bound, forma pi Egr_azi nyl group substituted with at |east one
carbonyl group such that tReis saigniedrpmyCN raubstituted osiupsubstituesalkythat nmay

be additional ly substi Qps SOME such enbodi nents, R' and R2" together
with the nitrogenéjrpébt\ﬁél'?%ﬂ@{ I]gyps'are bound form a pi perazinone of formula N

HN'"-) which may be additionally substituted. In some enbodinments of
conpounds of forlGRY | A aRgseibedieraindreRodtugget her with the nitrogen to

whi ch they are i ' Vi I ing forrula and
in sone enbodi neﬁ?lsm%?&g%@uﬁé@ﬁfﬁgygml g%ypﬁ'lﬁ\??‘@‘h% S a pi perazi none
havi ng the fol | owphasmpeeufigally acceplaiie\salta thasee, sigieisomessl thasenfstauiRinesnd R2"

together with thethg}éor’g‘?%téaﬁgrg@?ﬁ% shbR&EsM&Geound forma pi perazi none

havi ng the foll ow ng a piperazinone having the follow ng

formul a _
[0030} Described herein are compounds of formula VA, VB,

VIA, VIB, VIIA, and VIIB in which R*, R®, and R® are all H.

[0031] ' Described herein are compounds of formula VA, VB,
VIA, VIB, VIIA, and VIIB in which R® is selected from the group consisting of
substituted and unsubstituted cyclohexyl, 2-alkylcyclohexyl, 2,2-
dialkylcyciohexyl, 2,3-dialkylcyciohexyl, 2,4-dialkylcyclohexyl, 2,5-
dialkylcyclohexyl, 2,6-dialkylcyclohexyl, 3.4-dialkylcyclohexyl, 3-
alkylcyctohexyl, 4-alkylcyclohexyl, 3,3,5-trialkylcyclohexyl, 2-aminocyclohexyl,
3-aminocyclohexyl, 4-aminacyclohexyl, 2,3-diaminocyclohexyl, 2,4- .
diaminocyclohexyl, 3,4-diaminocyclohexyl, 2,5-diaminocyclohexyt, 2,6-
diaminocyclohexyl, 2,2-diaminocyclohexyt, 2-alkoxycyclohexyl, 3-
alkoxycyclohexyl, 4-alkoxycyclohexyl, 2,3-diatkoxycyclohexyl, 2,4-
diatkoxycyclohexyl, 3,4-dialkoxycyclohexyl, 2,5-diatkoxycyclohexyl, 2,6-
dialkoxycyclohexyl, 2,2-dialkoxycyclohexyl, 2-alkylthiocyclohexyl, 3-
alkyithiocyclohexyl, 4-alkyithiocyclohexyl, 2,3-dialkylthiocyclohexyt, 2.4- -
dialkylthiocyclohexyl, 3,4-dialkylthiocyclohexyl, 2,5-dialkyithiocyclohexyl, 2 6-
dialkyithiocyclohexyl, 2,2-diatkylthiocyclohexy!, fluorocycloalkyl,
fluoroalkylcycloalkyl, trifluoromethylcycioalkyl, cyclopentyl, cycloheptyl,
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O ~N HN 24 [0040] Described herein are conpounds of formula VA and VB in
which R' and R2" together with the nitrogen to which they are bound, form a
pi perazinyl group of formulas Y1. p\1 N "u\\\ ,n11P \OH\CN\\-CN Y. V F ,s
~N~N~{"~ unS'" ,nut N.,uuCFg ~NH F NH or [0041] in sone enbodi nents,

t he invention provides compounds in which the t12 value for the conmpound is
| ess than 35, 30, 25, 20, 15, 10, or 5 hours in a tissue with high bl ood

perfusion such as brain, liver, ‘Mél dne and heg I n sone such
embodi ment s, t heb¥eiphexenyl, cysloot 3"56}" 2 RBERYcyaiRheXH. 25one enbodi nent s

s less than or abm tkgchdbﬁém tﬁ\er&ywéwm&ﬂ uq;ndayﬁ?cn&ﬁ@m @RBERAHRH(S) have

been adm ni st er ed. 2] There has al so been provided, in accordance with

anot her aspect 6?%@%‘4@?\@% T0iakyiperspnyb Rogyh WOQ%O@V'MWBWH cal
formul ation or gesﬂ e | omymmb%umerﬁs gfrieea@eteaqw fHegroliP cofiistingSt ant

I nvention and a armaceut i cal é accep t'abl'e carrier. The 1nvention-further

provi des the useo S@bsmh@d@ﬁldMﬁ itged Fmohﬁwbﬂtm@hﬂwﬁi@h%hﬂsﬂﬁg a

medi canment or r M- R

nmedi at ed di sease &H{eﬁ?@bhggjﬂbdg Jﬂ'létflgl sucel%p! Eg&.@%@@gb@ggg ?/ or type Il

di abetes. [0043] dlmﬂwmhem.r%&dlmsthalcymmﬂl dfd-dimethyicyglohexylt- R nedi at ed

di sease, conpri sj 1.0 | ek a conpound

or conposition @Eﬂ\yﬁgﬁ}aﬁ%%%}ngﬂl\ﬁcﬁgﬁhw ﬁgééﬁnﬁeﬂgﬁﬂdaﬁ?q&n the 25

conpounds of t hebutplepsidhexyl, sopinocamplallchi-dimethyloootrgl.iden i n t he t i ssue and
isopropylcyclohexyl, 3-methylcycloheptyl groups, 2-fluoro-4-methylcyclohexyl,
4-fluoro-2-methylcyclohexyl, 4,4-difluoro-2-methyicyclohexyl, 4-
trifluoromethylcyclohexyl, 2-methyl-4-triflucromethylcyclohexyl, 2-
fluoromethyleyclohexyl, trifluoromethyl{polycyclic cycloatkyl),

fluoromethyl(polycyclic cycloalkyl), and fluoro{polycyclic cycloalkyi) groups.

[0032] Described herein are compounds of formula VA, VB,
VIA, VIB, VIIA, and VIIB in which R¥ is a substituted or unsubstituted
polycyclic cycloalky! group. In some such embodiments, R is a substituted
or unsubsfituted polycyclic cycioalky) group having the formula il

Viil

[003:-3] Described herein are compounds of formula VA, VB,
VIA, VIB, VItA, and VIIB in which R! is a substituted or unsubstituted arylalky!
group such as a substituted or unsubstituted phenylethyl group. In some such
embodiments, R' is a substituted phenylethyi group such as a 4-substituted
phenylethyl group or a 2,4-disubstituted phenylethyl group. In some
embodiments, R is selected from phenylethyl, 2,4-dichiorophenylethyl, 4-
methoxyphenylethyl, 4-phenoxyphenylethyl, 4-bromophenylethyl, 4-
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M

pl asma of the subject. [0044] In one enbodinent, a disease to be treated by
those nethods of the instant invention is obesity or type Il diabetes.
[0045] In one enbodi nent, a conpound or conposition of the invention is
intranasally adm ni stered. [0046] In one enbodi nent, a conpound or
conposition of the invention is admnistered to a human subject [0047]

O her objects, features and advantages of the present invention wll becone
apparent fromthe follow ng detail ed description. It should be wunderstood,

however, that th les, while

i ndi catl ng pref e?‘? @gfp%nh@gthgg%‘{g 'Id?%ﬁ]g%ﬂ\?y\l,é-ﬁﬁo?%‘?\%ﬁlgﬁ\ Fé‘egpby way of

il ljust rati onf o?lhqthylghe?@gﬂlwcgmlﬁe%gw@hw Mthuxgglgerwlﬂmwm%\ém ][ Ih| 3 thet ﬁpi ri :
and scope o ﬁ"é‘%@ ,‘q@{'m%‘ o ﬁgﬁ%ﬁﬁ%r qb F% illed in the ar
from this detaile SO Y B i 4 PHHY 'M In the

Ty N0 Do wi Thi gt he saoperaf tor ol ok oot e e et font aopl | cati on. That
subj ect matter sﬁmﬁr‘}b‘”‘%"‘?@?@ﬁ“ﬂf WSM"HC’QBP@V%W?%@?%"&“ skilled in the
alrt and ][nayhas& m‘etl'wlphleuylélhw Akohtoros2-fardphentlstyi, mte@mwnﬂmcl:pr@ﬁﬁemw in lthe
ol asses of smal | REPETE PR FBoERE b CROPRVabned s Thece
conpounds can bed;ﬂﬁ@bﬁmm&ﬁwmwnﬁ@uﬁwﬁeﬁytanﬁ @mxmémowﬁﬂa‘euwemw tivating
MZA4-R, or in the eases,  such as obesity,

type 11 di abet espy”déff %’i‘y* f%PHW%E‘( K%HY“%BF‘W‘yQ{VF‘QV'HOH?@W@M)?Q‘V’
conplications regyd gﬂh@ Tﬂf(ﬁ?ﬂfb@fmetﬂﬂ?éiﬁw@?&%swlﬂ SRS érb(bc'mﬂeﬂh gPgses, and

Syndrome X. 26 [004 l'owi ng definitions are used throughout this

speci fi cati on. F@@@@T fTNﬂ@?‘ﬂQPWQWQB@Y@W\dBW él?a‘FWP"aﬂd br anched
al kyl groups  hajielthxih V%fgibtﬁﬁ tﬁm&p&rﬁ@tm% ﬁ&ﬂﬁﬁp&?ﬁ@bﬁﬁ{l@hﬁiﬁa' ght

chain al kyl groups in

ST Br 0By
heptyl, and octyﬂ“o"ng!ﬁW!ﬁthM%ﬂ’r%“@P niedind.ca &bmo@e@ugw, |°hé|40de but
are not limted hRymo-2fforophenylethyl group.

[0034] - Described herein are compounds of formula VA, VB,
VIA, VIB, VIIA, and VIIB in which R? is selected from substituted or
unsubstituted heterocyclyl groups or subsfituted or unsubstituted heteroaryl
groups. In some embodiments, R® is selected from substituted or
unsubstituted pyridinyl, piperidinyl, piperazinyl, morphoiinyt, thiomorp@olinyl,
tetrahydrofuranyl, furanwyl, pyrrolidiny!, pyrrolyl, thiophenyl,
tetrahydrothiophenyi, pyréhyl, tetrahydropyranyl, tetrahydrothiopyranyl,
.pyrazinyl, thiazolyl, pyrimidinyl, quinuciidinyl, indolyl, imidazolyl, friazolyl,
tetrazolyl, or pyridazinyl groups. In some such embodiments, R® is selected
from heteroaryl or heterocyclyl groups of formula
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WO 2004/ 112793 PCT/ US2004/ 015959 i sopropyl, sec-butyl, t-butyl, and

i sopentyl groups. Representative substituted alkyl groups may be
substituted one or nore tinmes with, for exanple, amno, thio, alkoxy, or
hal o groups such as F, d, Br, and |I groups. [0051] Cycloal kyl groups are
cyclic al kyl groups such as, but not limted to, cyclopropyl, cyclobutyl,
cycl opentyl, cyclohexyl, cycloheptyl, and cyclooctyl groups. Cycloalkyl
groups also includes rings that are substituted with strai ght or branched
chai n al kyl groups as def} ov . fu ;1 ngi H@ycloalkyl groups
that are substituted withiother gs {ncl ufli ng fuse ng such as, but
not limted to, decalinyl; Frahy pht nd i ¥ . Cycloalkyl ‘
groups al so include polycyclic cycloal kyl groups such as, but not I|imted
to, norbornyl, adamantyl, bornyt canphenyl |socanphenyl and carenyl

groups. Representatlve sub ¥gﬁgalk ups nono-
substituted or substltutegg;(6 ohce chl as ot limted to,
wﬂlsub V)

2,2-, 2,3-, 2,4- 2,5- %Uted ohex ups or nono-, di-
or tri- substituted norbornyl or cycloheptyl groups, which may be
substituted wth, for exanple, aIkyI alkoxy, anlno th|o .cyano, or halo

groups. [0052] Al kenyl gr Eﬁe or cyclic | ower
al kyl groups having 2 tq abolt 8 arb n at and ur er i ncl udi ng at

| east one double bond, a empl fior ance, vnnyl, propenyl,

2- butenyl, 3- butenyl, isobutenyl, clohexenyl cycl opent enyl ,

cycl ohexadi enyl , butadlenyl ‘gfnta and hqgadlenyl‘groups anong

ot hers. [0053] Al kynyl UpSH’ tranght c d I ower al kyl
groups having 2 to abou&kbeﬁﬁrbon at oprs, rther<;:zﬁﬁding at | east one
triple bond, as, exenplif by gr ONDs, |nclud|ng, not' limted to,

et hynyl , propynyl and butynyl. groups. L0054] ALyl oups.are cyclic
aromatic hydrocarbons t haty ot t ons aryl groups

i nclude, but are not |im%¥{edlto, phe , , hep{?tﬂ?g bi phenyl ene,
i ndacene, fluorene, phenan p'phenyle e pyr enel” napht hacene,
chrysene, biphenyl, anthracenyl, and 27 WO 2004/ 112793 PCT/ US2004/ 015959

napht henyl groups. AIthougf:jhg phraiiziarykzé??;ps" |nﬁijf?§f9roups
Q\Qﬁf%w@r
m=<fi1r

N

which may be additionally substituted or may be unsubstituted.

[0035] " Described herein are compounds of formula VHA or VIIB,
in which R? is selected from heteroaryl or heterocyclyl groups of formula
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containing fused rings, such as fused aromatic-aliphatic ring systens, it

does not

i nclude aryl groups that have ot her groups, such as alkyl or halo

groups, bonded to one of the ring nmenbers. Rather, gro_gﬁ such as tolyl are

referred

t VQIYUBYE| t uted aryl groups. RepresentatrvBC

MU R%Rd aryl

groups may be nono-substituted or substituted nore than once, such as, but
not limted to, 2- , 3-, 4-, 5-, or 6-substituted phenyl or benzyl groups,
whi ch nay be substituted with groups including, but not limted to, am no,

al koxy, al kyl, cyano, or hal
groups as defrned above. 1
group is replaced with h bo
[ 0056] Arylal kyl group L
hydr ogen or carbon bond o

[ 0055]. Cycl oal k IaIkyI groups are al kyl
i ch- 0g “Ar of an al kyl
dtofl a cyc oa|ky| roupl|las defined above.
Nal kylsgrgtips al.de# ned aQowNin which a
an al kyl™group is replaced wth a bond to an aryl

group as defined above. [0057] Fbterocyclyl groups are nonaromatic ring

conpounds containing 3 RL e r| mhrc or nore is a
heteroatonrsuch as, but / d Sf They phrase

"het erocycl yl group” i ﬁag I_|ng §§%%_es i ngl udigg those conprising
fused aromatic and nonar ps The rase al includes pol ycyclic

ring systens containing a heteroatonrsuch as, but not limted to,

qui nucl i dyl .
have ot her groups, suc
menbers. Rather, these
groups". Heterocyclyl grqu
t hi onor phol i rp

nor phol i no,

However, the phrase does not incI q; hetero cIyI groups that
yl 0 NG one of the ring
eferried to as "sub trtu ed het' er ocycl yl

i né but ot , |Prjted to, piperazino,

pyrrolidino, piperidino and honopi perazi no

groups. Representative substrtutedlheterocyclyl oups ma be

nono- substituted or sub '%;Tﬁ?n on ch ; t not limted
to, norpholino or piperiazi -, 3-¢ 4-) 5-, or
6-substituted, or smbsgpfuted groups Iudrn NH not Iimited to,

am no, al koxy, aIkyI cyano, or o. 28 WD 2004/'112793 PCT/U82004/015959
[ 0058] Heteroaryl groups ar ,aro t C 2%ng conpo nds contar ng 3 or nore

ri ng menbers
limted to,

, of which, Q het m su but not
N, 0, and Fb eroary oups i cI Qe bu ar "not limted to,
H )

which may be additionally substituted or may be unsubstituted.
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groups such as. furan, thiophene, pyrrole, isopyrrole, diazole, imdazole,

i soi m dazole, triazole, dithiole, oxathiole, isoxazole, oxazole, thiazole,

i sot hi azol e, oxadi azol e, oxatriazol e, dioxazole, oxathiazole, pyran, dioxin,
pyridi ne, pyrimdine, pyridazine, pyrazine, triazine, oxazine, isoxazine,
oxat hi azi ne, azepin, oxepin, thiepin, diazepine, benzofuran, and

i sobenzofuran. Al though the phrase "heteroaryl groups” includes fused ring
conpounds, the phrase does not include heteroaryl roup? t hat have ot her
groups bonded t dO83@ of the ri ngetrsibad hereiare cBPeHNES O rpuRVARBher |
heteroaryl groupgavah v wiitiPRE istsdid e R6M siBERItel Gr URAs@SstitutePalyi st ed
het eroaryl groups”. Representative substituted heteroaryl groups rmy be
substituted one aycloaiyearoup® sFalexaMplSG ihsome emberiments it in selectedifioat t o,
am no, al koxy, I 0059] Heterocyclylal kyl groups are
al kyl groups as %ﬁﬂgsgﬁg%{)%&%ﬂﬂéa hydr ogen or carbon bond of an

al kyl group is replaced with a bond to a heterocyclyl group as defined
above. [0060] Heteroaryl al kyl groups are al kyl mned above in
whi ch a hydrogen or carbo
a heteroaryl group as de
of the formula RR NC(O
each is independently |
al kyl, cycl oal kyl, WaNy| as defined
above. [0062] "I n general, "substitute® refers tq group ag,defined above
in which one or nore bonds to a hydrogén atom confained thérein are
replaced by a bond to non-hydrogen or non-carbon atons such as, but not

limted to, a halogen at Ii swch asoF, G, Sr Hé,@nd | ; an oxygen atomin

sehst i t ut ed

groups such as 29 WO 20§ /83 PCTAUS2004/ 01 9 hydroxyl gpgups, al koxy
groups, aryl oxy groups, gster gro ;sa sulf tomin| grpups such as
thi ol groups, alkyl  apd s sul fide ugs, sul flore e gr oups,_buf fpnyl
groups, and sulfoxﬁﬁg groups; a'nitrogen atomin groups, h as 'am nes,

am des, al kyl am nes, di al kyl am nes, aryl am nes, aIkyIarV%bnines,

di aryl am nes, N-oxides, imdes, and enam nes; a silicon atomin groups such

H,

HO

which may be additionally substituted or may be unsubstituted.

[0037] Described herein are compounds of formuta VIIA and
VIIB in which R® is selected from substituted or unsubstituted aryl, cycloalkyl,
or aminocycloalkyl groups. For example, in some embodiments, R%is
selected from aryl, cycloalkyl, or aminocycloalkyl groups of formula
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as in trialkylsilyl groups, dialkylarylsilyl groups, alkyldiarylsilyl
groups, and triarylsilyl groups; and other heteroatons in various other
groups. Substituted alkyl groups and al so substituted cycl oal kyl groups and
others al so include groups in which one or nore bonds to a carbon(s) or
hydrogen(s) atomis replaced by ‘a bond to a heteroatom such as oxygen in
carbonyl, carboxyl, and ester groups; nitrogen in groups such as im nes,
oxi mes, hydrazones, and nitriles. [0063] Substitutéd cycl oal kyl,
substituted aryl, substituted heterocyclyl and substituted het oaryl al so
i ncl ide rings and fused zinhg_S3 j i i ggen atomi s
replaced with a bond to i
substjituted aryl, subst
groups may al so be syg ,
Phar maceutical ly a@d%ptable salts inc
organi ¢ base, inorganic acid, organic 3 ,
As salts of inorganic bases, the i nventNten i ncl udesNHs or exampl @} al kal i
metal s such as sodi um or potassium alkali earth netals such as cal cium and
magnesi um or al um num and anqgiia. As salts of organic bases, the

» O

a

) boye. [ 0064]
i nor ghni ¢ base,

i nvention includes, for 30 t hyl ami neHHaNri et hyl ami ne, pyridine,

pi col i ne, ethanol an ne, triethanol &m ne. As salts
k. clsudes, fo xanpl e, hydrjochl oric
acid, hydroboric acied ™K ic acid, s ursi ¢ aci d, gﬁﬁosph icl acid. As

i norganic acids, the i

salts of organic &ids,- the instant invent’ion’includes,” fdr gxanple,' fornic
acid, acetic acid, trifluoroacetic acid, fumaric acid, oxHMc acid,
tartaric acid, lactic acid, nmleic acid, citric acid, succinic acid, malic
acid, nethanesul fonic acid, JDgnzenesulfonic acid, and p-tol uenesul fonic
acid. As salts of basic am_n 0 WO 2004/ 11%_7__ 3 PCT/ US2004/ 015959 aci ds,

the instant invention includ¢s, for_ exanplg, @rginine, |lysine and omthine.
iUés

Acidic amno acids inclu flor eX I partic acid and glutam c acid.
[ 0065] The term "protecyed” with respe to hydroxyl groups, am ne groups,
and sul fhydryl groupsHPefers to forns of  these functionalities which are

which may be additionally substituted or may be unsubstituted.

[0038] Described herein are compounds of formula VA, VB,
VIA, VIB, VIIA, and VIIB in which R® is selected from substituted or
unsubstituted heterocyclylalkyl, or cycloalkylamino groups. For example, in
some embodiments, R is selected from a group such as a substituted or -
unsubstituted cyclopropylamino group; a substituted or unsubstituted
piperazinylalkyl group such as a piperazinylmethyl group or an N-
methylpiperazinyimethyl group; or a piperidinylalkyl group such as a
piperidinylmethyl group or a piperidinylethyl group.

[0039] " Described herein are compounds of formula VA and VB
in which R" and R?, together with the nitrogen to which they are bound, form
a substituted or unsubstituted piperazinyl group. In some such embodiments,
R" and R?, together with the nitrogen to which they are bound, form a
piperaziny) group that is substituted with at least one group selected from,
fluoromethy), difluoromethyl, or trifluoromethyl groups. in other embodiments,
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protected fromundesirable reaction with a protecting group known to those
skilled in the art such as those set forth in Protective Goups in Oganic
Synthesis, Geene, T.W; Wits, P. G M, John Wley & Sons, New York, NY,
(3rd Editi o0 W93 %hhi ch can be added or renoved using Y ha PP6&8dur es set
forth therein. Exanples of protected hydroxyl groups include, but are not
limted to, silyl ethers such as those obtained by reaction of a hydroxyl
group wth a reagent such as, but not limted to,

t - but yl di et hylgsi€ DS ey '
triisopropyl chl%r%icﬂ&a'ﬁéégﬁr i‘i‘é'%%‘b{aﬁ#@%é@’@%@?ﬁ%ﬁ?ﬁm& éodm fret hyl and
et hyl et hers supifrerazinyl grauprevbsiituted vath af ieastdrieccayiantyhgilouptshie that the

hyt hi onet hyl,; . . . : o
ot hoxyet hoxy R R0y SR PR e it ity od RBTE MM 1T o e

al 1yl ether, bewmgd sushlesbodimeends, R'sandiR% $qgetther withtthé hitiogenita which they
benzoyl f or mat e, gpﬁ: : i oacetate, and trifluoracetate.
Exanpl es of proatr%:t:)?g grﬂiaﬁgﬁégré%ﬁ%%etéfrﬁgﬂﬁe, but are not limted to, am des
such as, formam de, acetamde, trifluor oacet%‘%de, and benzam de; im des,

t

such as phthalimde, and di t hi osuPeini pirdte; ot hers. Exanpl es of
protected sul fhydryl groups include, Yout ar
such as S-benzyl thioether, and 5-4- gicolyl

d a

limted to, thioethers
t hi oet her; substituted S-nethyl
derivatives such as hemthio, dithio ¥ not hi o acetals; and ot hers.
[ 0066] Prodrugs, as used in the context the instant invention, includes
t hose derivatives ,of the instant c unds. whi ch_undergo i.n_vivo , metabolic
bi ot anst o ot (e gV 87 AURRDRY sBTRAER b abfhecpb RiEEH8 of Satbgifhase
hydrol ysis, to dfésrmuia lkaanadBnR' ahd Rietogathenvvittothe ritramdinutg svhichithdyeareenpl oyed

to i nprove pharymceutical. or biol ogi.ca roperties. as for exanple

Sol Ut vy, " eideuR ik pirSteztgRe FEY RGN P BR G b Big Bt eBf cal pr oper ti es,
absor pti on, phambscirdymant campouids ohiermule MiA eny ViR Zis echiperaginote es. 31

[ 0067] The instant invention . proyides potent and specific agonists of MA4-R
that are snmal | WI"@JE?@@PWBEJ@MUX% herein are a first and second group of
conpounds formula IA |IB, and IC. 'Also described are prodrugs of conpounds
of formula IA 1B, and I C, pharnmacegdic a ptabl e salts thereof,

st ereoi somers thereof, tautoners ther®6f, hyMrates thereof, or

HN

In some such embodiments, R" and R?, together with the nitrogen to which
they are bound form a piperazinone having the following formula or Z is a
piperazinone having the following formula

I
=z

X
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sol vates thereof. [0068] Conpounds of formula IA 1B, and IC have the
followng structure. 0 0 Rz3 Rz3 \N~Za \N ~Zz R3" NZWO-N ZW Rz | A
IB OR\Y z2w NR3I NZ IC [0069] In the first and second groups of
conpounds of formula IA IB, and IC, Z is selected fromthe group
consisting of CR4 and N. In sonme enbodiments of the conpounds of fornula
A 1B and'IC, Z is a CR4 group whereas in other enbodinents, Z' is a N
[0070] In thle fi [40hnd second mre@cmfedofera@mumﬂ;sof upkis fopformuia VAand @8 and
IC, Z2 is select t ting of CRHE.and N. In s 32 WO
b004) 112703 oy DRWHER T AAG " MRyt P’ﬁbifees"*ﬁ?gw@@aﬁb@wage B & | A
I B, and | C, Z2 i 8 pipeCiinggoyp offérmukeas i n ot her enbodi nents, Z2 is a N

[0071] In the first and second groups of corrpounds of formula IA 1B, and
IC, Z3 is selected fy®omthe group S|st|ng of nd N. In sonme

enbodi nents of the ds of for | B, an 3 is a CR5 group
whereas in other enbodi 179-“‘““23 i's @“i'Z] I n s me exwbedi nents of the
first and second grou%po/f compoun of ormul a IAZ B, and IC, Z is a CR4
group, Z2 is a CR5 gro NQnd Z3 is group. .Th iN) sonme enbodi nent s
of conpounds of formula |AokB, 'and IC, t ring that ina\ud.e(m 21, 72, and

Z3 may be a carbocyclic aromatic ring. In sone enbodi nents of conpounds of
formula 1A IB, and | ¢ F
X X x

O “Ill\“\\\ O ittt k N/» ~CFy
F F k/

NH NH NH
1 . or

{0041]) 'In some embodiments, the invention provides compounds in
which the #,, value for the compound is less than 35, 30, 25, 20, 15, 10, or 5

. hours in a tissue with high blood perfusion such as brain, liver, kidney, and
heart. In some such embodiments, the i is less than or about 4 hours and in
some embodiments is less than or about 3 hours in a subject to which the
compound{s) have been administered,

[0042] There has also been provided, in accordance with another
aspect of the invention, a composition such as a pharmaceutical formulation
or medicament comprising a compound according to the instant invention and
a pharmaceutically acceptable carrier. The invention further provides the use
of the compounds of the invention in preparing a medicamenf or
pharmaceutical formuiation for use in treating an MC4-R mediated disease.
n some embodiments, such a disease is obesity or type 1! diabefes.

[0043] Described herein is
a method of treating an MC4-R mediated disease,

comprising adrriinistering fo a subject in need thereof, a compound or
composition of the instant invention. In some such embodiments, the
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where Z' is a CR4 group, Z2 is a CR5 group, and Z3 is a CR6 group, at |east
one of R4, R5, or R6 is a halogen such as C or F. In other such

enbodi ments, at least one of R4, R5, or R6 is a F. [0073] In sone

enbodi ments of the first and second groups of conpounds of forrmula IA IB,
and I1C, at least one of Z1, Z2, or Z3is a N [0074] In the first and
second groups of conpounds of fornmula IA IB, and IC, RlL is selected from

the group consicshipdgn@$ oftHe Fviehtisreskbitredussd bisaéduriutationin tivd gsue and
het er oaryl al kyl het eroaryl, heterocyclyl, cycloal kyl,

aryl
het er ocycl yl al sﬁm%9fctf‘6§$'%9?tal kyl, alkenyl, alkynyl, and alkyl groups. In
sone enbodi nents of the conpounds of formula IA 1B, and IC, RLis a ‘
substituted phgoe4d]yl oripumeamivdinent, & dibedss tdisé tréated thy tigeymethbys ofir oup or
a 4-substituteq phepylethyl agropp.. |n. other. odi ments of the conpounds of
fornula IA | B?hgﬁﬁp%bf""ﬁx"q”gis§E$§B’t‘§&yﬂer'gmagg%-sdi hal ophenyl et hyl and 2, 4-
di al kyl phenyl et hyl groups. In still other enbodi nents of the conpounds of
formula 1A |B[0e48] | C, IR oneemmidiménida compothd ogcampoditivnt ofithe investion
phenyl et hyl, 2, 4-di chl orgphenyl et hyl, 4-net hoxyphenyl et hyl,
4- phenoxypheny iffgnasally BHN%% yl ethyl , 4-nmet hyl phenyl et hyl ,
4- chl orophenyl et hyl , 4- et hyl phenyl et hyl, cycl ohexenyl et hyl ,
2- met hoxyphenyl{@d48]l , 2 BIrdEMEERYNEN2a @8mPETNdISLCBVPaXItEIESS the invention

chl orophenyl et hyl , 2-flugro nyl et hyl . 3-nmet hoxyphenyl et hyl , 3-

f | uor ophenyl et H%//Taéim{r“?tgr Itggn'@f’?é"zﬁ%oxyphenyl ethyl, 3, 4-

di met hoxyphenyl et hyl, 2-chl or o- 4-i odophenyl et hyl , 2-fl uoro-4-

met hyl phenyl et {0047]2- f | ubther sbjehisofcaphienahd adyantages of the present invention

2-fl -4-b - - 4 et hyl '
2.t ri 11 or omet MU BRYDE Bptarent s iohovin HbAE BRECHHEA M snoui be
2, 4- di met hy| phemgbeténd, ho@everdihatthealelmiled ngkeriptipn, andZhe pyediityé)ampies,
3- idyl)ethyl . (:4- i t | { h
(phomyl ) { nyr oy HECPinarRibr et Bk 4t el b atleh By My of
g het F; ?ﬁr él ) ( hyld{sﬁalyagm?i:yjl gimdeydrious nb?%&ﬂﬁ%%a ;%th![ntt:né ?dirit and
ary ydr oxyng NARe gl substitu nd_upsubstity
13 (al koxymetRy? pLipyivertioR i hespims agparenide fope sfiiad it the artfiom
ngl gggr y?éiym”sziefaﬂeuhhcﬁmiubsti tuted and unsubstituted
(aryl) (aryl al koxynmet hyl ) et hyl , substituted and unsubstituted

Detailed Daescription

[0047a} In the description in this specification reference is made to
subject matter which may not be within the scope of the claims of the current
application. That subject matter should be readily identifiable by a person
skilled in the art and may assist in putting into practice the invention as
defined in the claims of this application. '

,[0648] The insta,n; invention relates to novel classes of small molecule
‘melanccortin4 receptorn(MC4-R) agonists. These compounds can be
formulated into compositions and are useful in activating MC4-R, or in the
treatment of MC4-R-mediated diseases, such as abesity, type Il diabetes,
erectile dysfunction, polycysticlovary disease, complications resulting from or
associated with obesity and diabetes, and Syndrome X.

26



(aryl) (heteroaryl oxynet hyl )ethyl, substituted and unsubstituted

(aryl) (heterocycl yl oxynet hyl )et hyl, substituted and unsubstituted
(heteroaryl) (al koxynmet hyl )ethyl, substituted and unsubstituted
(heteroaryl) (aryl oxynethyl)ethyl, substituted and unsubstituted
(heteroaryl) (aryl al koxynmet hyl )ethyl, substituted and unsubstituted
(heteroaryl) (heterogaryl oxynethy|)ethyl, and substituted and unsubstituted
(het er oaryl ) (hd®@4Ycyc! yFasioiewing detinitigns aedissd thioygbewdhis spegigatieRt s, R1 is
sel ected from phenyl ethyl, 2,4-dichl orophenyl et hyl, 4-rethoxyphenylethyl, 4-
phenoxyphenyl effgso) 4- br ArpRdrems iatONS stréighedHaim ahe bidnehdy hikyldgroups

chi or ophenyl et hyl , 4-et hyl phenyl et hyl , gyclohexenyleth |, 2-.

met hoxypheny| et¥ying forg fte aBpws Saraemnator SQ-ENW%W@HS%@F §ain alyl

met hoxyphenyl e lns # , i  hé yl, 4-

hydr oxyphenyl e%lljes @”&%?‘ﬂ?ﬁ%ﬁ@*'eﬁgr Be%wgiﬁlmc()*lohéw %ﬂégpﬁ%ﬂyl ethyl, 2-
f1 uor o- 4- met hy |95@eRsy | Examples thrammeé-%wmcw@plnéw#elﬂnm notlimitaghte, 4-

br onophenyl et hyl , 2-fl uor o- 4- met hoxyphenyl et hyl, 2-trifiuoronethyl -4-

fl uor ophenyl et hyl, 2, 4-difl uorophenyl ethyl, 2,4-dinethyl phenyl ethyl, 2,4-

di met hoxyphenyl et hyl, (2-pyridyl)ethyl, (3-pyridyl)ethyl, (4-pyridyl)ethyl,
(pyridyi) (hydroxynet hyi)ethyl, or (phenyl) (hydroxynethyl)ethyl groups. 34

[ 0075] In sonme enbodi ments of the first and second groups of conpounds of
formula IA IBand IC, RlL is a substituted or unsubstituted al kenyl group
such as a substituted or unsubstituted allyl group or a substituted or
unsubstituted vinyl group. [0076] In the first and second groups of
conmpounds of formula IB, R2 is selected fromthe group consisting of H, and
substituted and unsubstituted alkyl, alkenyl, alkynyl, cycloal kyl, aryl,
het eroaryl, heterocyclyl, arylalkyl, heteroarylalkyl, cycloal kyl al kyl,

al kyl carbonyl, and aryl carbonyl groups. In sone enbodi nents of the
conpounds of formula IB, R2 is H [0077] In the first and second groups of
conmpounds of formula A and IC, R3 is selected fromthe group consisting of
H, and substituted and unsubstituted arylal kyl, heteroaryl al kyl, al koxy,

al kyl am no, dial kylam no, aryl, heteroaryl, heterocyclyl, cycloal kyl,

het er ocycl yl al kyl , cycl oal kyl al kyl, al kenyl, al kynyl, and al kyl groups. In
sone enbodi nents of the conpounds of formula
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A and IC, R3 is H Described herein are conmpounds of fornula A and I1Cin
which R3 is a substituted or unsubstituted al kenyl group such as a
substituted Qr unsubstituted ally) group or a substituted or unsubstituted
vinyl group. VOBRYMTBed herein are conpounds in which FESTUS200484§%59¢t i t ut ed or
unsubstituted heteroaryl group, heterocyclyl group, alkylamno group, or
cycl oal kyl am no group. In sone such enbodinents, R3 is selected from
substituted and unsubstituted 2- pyridyl, 3-pyridyl, 4-pyridyl, pyrazine,

hol i nyl, pi ' ' . . fi
and” second gr ouBSPREVE ¥eef Logy i aRte R hg HetRentlid Soqulndd C | L'
are i ndependent bikykgrbemnst rmdy be substiisedyomaipr manedimesiwith, fasfexaimplg, amino, F, Br,

OH, NH2, CN, NOi?I_Iio m&‘?é‘ﬁﬁ“&?‘}aﬁ’ﬁ@% &[&ﬂ #gilﬁzﬁrl ér}&]@ou@_koxy, al kyl, al kenyl ,

al kynyl , al kyl am o, cyc erocycl yl am no,
het er oaryl am no, am nocar bonyl, al kyl am nocar bonyl, di al kyl am nocar bonyl ,

cycl oal kyl ami nof@@3bny| , Gyelprli greuns-are sydlic alkybgreppesushl wlowdhimded | , and
het er oar yl am nogar, r 5 / 015959
enbodi ment s of g%c @%‘Jgggb%é%}j %{aga?%%tﬁch%%R{Pé%éﬁgp?éSE@%%g%r e
sel ect ed from HOMuUpa. katloalkyl asekfts algo iapludes rings that @reubséitwlesbivitent s of
conpounds of fo is aF
whereas in ot hergﬁkeﬁh@o%{sﬁaeﬁncﬁgd gﬁ&lgg %@%ﬁé§%§&%@§%ﬁév$§nd ﬁg',heg%‘&ﬁﬁ%, R4,
R5, and R6 are &ysloakyl poomsthat gre substitutest withnatherginga incljdingofused rirngsnpounds  of
formula 1A |IB, I d [ : [ ving the
follow ng str uct ﬁ?ggslgt& n%ﬁ'hﬁtﬁ?'t&&g#m?{' fekﬁﬁ%ﬁadﬁ@qpﬁl{tﬁ-@ﬁl R3 IR4" IIA
| 1B [0080] In Qyeloakylgroynsalge ipeludepplperelic cysloaliyl groups sych asgbutned 1 C, R1
is selected fr [ | ‘ﬁ%@a kenyl ,
al kynyl, cycl ogﬂt?f‘ td)@‘r’y#wmég’gﬁ‘gg?@?g"ﬁgt%g@gf&éym , g‘k)b%lgfl'kﬂd,
het er oar yl al kyl| carepykgreupsk Refirgsgntative sukstitites: gueloaliyl groupgymay e reang- R2' i s
sel ected from Hg,Qliitted or substituted more than once, such as, but not limited to, 2,2-,

2,3-, 2,4- 2,5- or 2,6-disubstituted cyclohexyl groups or mono-, di- or tri-

substituted norbornyl or cycloheptyl groups, which may be substituted with, for

example, alkyl, alkoxy, amino, thio,.cyano, or halo groups.

[0052] Alkenyl groups are straight chain, branched or cyclic lower alkyl
groups having 2 to about 8 carbon atoms, and further including at least one
double bond, as exemplified, for instance, by vinyl, propenyl, 2-butenyi, 3-
butenyl, isobutenyl, cyclohexenyl, cyclopentenyl, cyclohexadienyl, butadienyl,
pentadienyl, and hexadieny! groups among others.

[0053] Alkynyl groups are straight chain or branched lower alkyl groups
having 2 to about 8 carbon atoms, and further including at least one triple
bond, as exemplified by groups, including, but not limited to, ethynyl, propynyl,
and butynyl groups.

[0054] Aryl groups are cyclic aromatic hydrocarbons that do not contain
hetercatoms. Thus aryl groups include, but are not limited to, phenyl,
azulene, heptalene, biphenylene, indacene, fiuorene, phenanthrene,
triphenylene, pyrene, naphthacene, chrysene, biphenyl, anthracenyl, and
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substituted and unsubstituted al kyl, al kenyl, al kynyl, cycloal kyl, aryl,

het er oaryl heterocyclyl aryl al kyl, heteroaryl al kyl, cycl oal kyl al kyl, and

heterocyclyl§¢ %' ﬁroups I'n" sonme such enbodi ments, at |east one of Rl and
" is a het YOHEHEPU kyl group such as, but not i mi t RRFYS30044158%hst | t ut ed

or unsubstituted pyrrolidinyl nethyl or pyrrolidinylethyl group. In sone

such enbodi nents, the conpounds has the formula A or IC and Wis a group

of formula Il'A [0081] In the second group of conpounds of formula I A 113,

and 1C, R* and ther th e nitrogen to are bound, join
t oget her to fo?%hq?g PBE%IC r@”?f’ﬂ'&p 11 %Qﬁl g‘?°c5'8§c‘f‘$'8d “P% substitut ed
with at | east ocmtaugmgt&pseseingstanthbsmseufaaorgatmeqllpbahusmmsysgamﬁ. itglobst i t ut ed
and unsubstitute -al.kyl . -al ky|-C(=0) - | kyl

=0 O al kyl . Fetindlige futroups GoTRABINEY stnublisbh s A pAdR 8.
-C(=0) - NH( al kyI bonde@(tc-6he b(thbkryub)ﬁbmhﬁral Raﬂ\amgrmmbls)abh adkdiyl lasmefomdky| |
am noal kyl, ary 0 het er het r al kyl ,
het erocycl yl al k as su&%@u@p Itgﬁt?uc?ﬁl Ef#) %B@B %a@f)#ea@@ﬂu%%ﬁ)%nt s, the
heterocyclic ri mgno—subsirtmeldbet substiletedpnere tisan ajrmeasmbhias butwot limitednto, 2-
enbodi nent s, theht rogyel barl ridine rin
enbodi nents, the p? r'é’fl b‘i't”ﬁﬁa%@ﬁ“af’h%g"zg au?ss M'ﬂﬂ h?gisﬁbﬁ?ﬁ{t#a group
sel ect ed from t With groopp inchsmiings butnet thited topamimg| alkéxy, atikyh ogancaoshdist i t ut ed or
unsubsti tuted phenyl gr oup, an -al kyl -SCH3 group, an indolylalkyl group, a

nor phol i nyl al kylaqg8EPUP, and a

t et rahydr of ur ant/q QF:E agélkﬁ%"%‘%&#ﬁ a[rﬁalkﬂ q?@*dsgé]é;&ésﬁgggﬁg%er Igups of
conpounds of f owhnha hyAl'OQIBB or canyan band 6f 81 alkyd grasipds repdaded ovithtehkongirto up
consi sting of tut nsubstituted aryl, alkyl, alkenyl,
al kynyl, cycl oa W&I%pﬁ}u@%{é ﬁd;?er\}cé;cycl yl, het erocycl yl al kyI

aryl al kyI . het eroarﬁual kyl , and cycl oal kyl al kyI groups. In one enbodl ment
of corrpounds of [008Bhul a AnIalkBaraling arecalkykgroups asdleinedabauedaimhicd a gr oup

consi sting of s%&gé%r%r@dh%mwaﬁtaukwﬁrs@b EWEHJIQ@édWhh aBBhd B4 argl

cycl oal kyl, al kenyl7 al ky and aryl groups. In still other enbodinents of
conpounds of foﬁWHPﬁSKm5NQ¢ﬁbqyﬁd IC, R3, is selected from the group
consisting of substituted and unsubstituted cycl ohexyl, 2-alkyl cycl ohexyl,

2,2- dial kyl cyciovszKy! . Reterédyrivkylotysheiastomatic4ingicalmpslisdscdonbiniyd . 2, 5-
3 or more ring members, of which, one or more is a heteroatom such as, but
not limited to, N, O, and S. The phrase “heterocyclyl group” includes fused
ring species including those comprising fused aromatic and nonaromatic
groups. The phrase also includes polycyclic ring systems containing a
heteroatom such as, but not limited to, quinuclidyl. However, the phrase does
not include heterocyclyl groups that have other groups, such as alkyl or halo
groups, bonded to one of the ring members. Rather, these are referred to as
“substituted heterocyclyl groups”. Heterocyclyl groups include, but are not
limited to, piperazino, morpholino, thiomorpholino, pyrrolidino, piperidino and
homopiperazino groups. Representative substituted heterocyclyl groups may
be mono-substituted or substituted more than once, such as, but not limited
to, morpholino‘or piperazino groups, which are 2-, 3-, 4-, 5-, or 6-substituted,
or disubstituted with groups including, but not limited to, amino, alkoxy, alkyl,
cyano, or halo.
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di al kyl cycl ohexyl, 2,6-di al kyl cycl ohexyl, 3, 4-di al kyl cycl ohexyl, 3-

al kyl cycl ohexyl , 4-al kyl cycl ohexyl, 3, 3,5-trial kyl cycl ohexyl,

cycl ohexyl net h 2- an1nocyc|ohexy| 3-am nocycl ohexyl, 4-am nocycl ohexyl,
2, 3- dlan1nd%9¥W%ﬂB%9l 2, 4-di ami nocycl ohexyl , 3, 4- di aRCHESPEVBIMEXY| , 2, 5-
dlan1nocyclohexyl 2, 6- dianinocyclohexyl, 2, 2-di am nocycl ohexyl , 2-

al koxycycl ohexyl , 3-alkoxycyclohexyl, 4- al koxycycl ohexyl, 2, 3-

di al koxycycl ohexyl , 2,4-dialkoxycyclohexyl 3 4 dialkoxycyclohexyl 2,5-

di al koxycycl oh 2, 6- alko cl ohex al ko

al kyl t hi ocycl oﬁ@?ﬁ 3- A??I?'“?P( 8¥7‘B? Bl é"%‘”%q ?&WR%"@%?%’&B'HES‘J °’ 2, 3

di al kél t PLoryﬁInMewg melbbrsliofivkicht ::mlfxfryﬁd:rehealhétercﬂatdﬂdudh asl,ltiuhn@tcycl ohexyl ,

2,5- dial kylthi.o a t hi oc 0

2, 2-di al kyl t hi § ?&C}%‘%‘hgﬁ@l ahd% ﬁ'&&% EVY%VQF&?E"%E‘FFM@# RRAIEIRS &) 1y |

trifluoromet hylgcgupls@ablkah furaty,thiopissriey pyrrale istPyaolediddale, 961|da€3lép82004/ 015959

2! bhenyl oyel T REESE rcle NBR et gl Byl s Y4 O

phenyl cycl ohexydothiaztdeyrxaiiazole, mﬁiapdﬂe,rwbxazohr exathiazole, jpydiars dioginnor bor nyl

compoundsof 1 GVEHINS, VAT, riiteahe: PR e drgtne. SeBUNErSRPERE or oup

gogsi Zti n?h f’f o&f!ﬂhiﬁzlﬁeuambummeplnsthnbﬁm cﬂnaieﬁﬁhe:;behzdimnj and2- met hy: cKcI olhexyl ,
, 2- di met hyl cyc ex cyc o exy

2. 5- di met hyl c¥ bg %‘ﬁ}/‘ah %‘“g"%ﬁﬁ?ﬁyfaéé M 9’°§b 'B‘f"rﬁ%ﬁ% Bbohexyl , 3-

met hyl ﬁyr| Ohkaﬁbmpéumﬁ, e Wﬁfwdhvlswﬁt inedé ﬁb&r@gyﬂg,rouﬁns&hﬁ have other hevl

trimethylcyclo cycl ohex cl ohex |nocanp ey

7, 7- di et hyl norgfﬁi'?;’ﬁ)ﬂ"“dﬁd Fos‘a{?r‘?fé?ﬁ Enﬂ:mé'ﬁ'gﬁ suo% MMSW%FOR@@W groups, 2-

1 uor o- 4- et hylh@t@%&?@fubps wnﬁémr@bﬁﬁmfaréeeféﬂrémw@d“sutﬂstr&:t@ufI uor o- 2-

{ret Plyl cycl OPEXIX‘@ éﬁ‘j’iﬁ';é{%’iligsqrz met hyl cycl Orﬁg{%{e&j ary?/groups may be
rifluoronethy Uﬁ%‘ferﬁH

tri }‘I ulork olrr;at hylsﬁpﬂtmu@?e@r m@)@i!rﬁ@é Wih grou él,( uﬁuamgt BM'r(opmgllé‘d/@ am%no

cycl oal kyl'), an u c cycl oal ky groups. By way o

nonlimting ex ? ?Cg’ ‘%/éyﬁﬁf" cycl oal kyl, cycl ohexyl, and polycyclic

cycl oal kyl groups that i nclude fluorine, i ncl ude, but are not I|imted to,

the follow ng 0088}t ur eHet@rocyclylalkyl groups are alkyl groups as defined above in

which a hydrogen or carbon bond of an alkyl group is replaced with a bond to
a heterocyclyl group as defined above.

[0060] Heteroarylalkyl groups are alkyl groups as defined above in
which a hydrogen or carbon bond of an alkyl group is replaced with a bond to
a heteroaryl group as defined above.

[o061] Aminocarbonyl groups are groups of the formula RR'NC(O)-,
wherein R or R’ may be the same or different, and each is independently
selected from H, or substituted or unsubstituted alkyl, cycloalkyl, aryl,
heterocyclyl or heteroaryl groups, as defined above. -

[0062] In general, “substituted” refers to a group as defined above in
which one or more bonds to a hydrogen atom contained therein are replaced
by a bond to non-hydrogen or non-carbon atoms such as, but not limited to, a
halogen atom such as F, Cl, Br, and I; an oxygen atom in groups such as
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--CF3 b- CF, 7F-?D F_? F 38 WD 2004/112793 PCT/ US2004/ 015959 10083]
In the first and second groups of compounds of formula |A IB, and IC R4
is selected fromthe group consisting of H and substltuted an

unsubst i t ut &P XY al kenyl , al kynyl, cycl oal kyl, het®r 6'&%?%’9153§9kyl

cycl oal kyl al kyl, aryl, heteroaryl, heterocyclyl, aryIaIkyI and

het eroaryl al kyl groups. In one enbodi nent of conpounds of formula I A 1B,
and IC, Rv is H [0084] I n one enbodi nent of the first and second groups of

conpounds of f ounds of fornula |IA are selected fromthe
group consi sti 2‘@ c%?rﬁ!ﬁ?uﬁgg &\BPPFQ apyixyiaEeYRs and esiar oreHpRa SUE | | | D,
ITTE, 1I1F, argorhtd §rosps Budksassthrngroles, @iyvdies &yRllfidédigrétips, &ifone R3° , and

R4' have the sane val es as thosi @ scri bed above with respect to the

conpounds and S/HPSoBYTOBMBAIRR ARE S x'ldﬁrgﬁQHpé 2 pitropen algmyinFOURS §YCl H R\ H
R T H AN N Wik, ides) bllaines, dfylnings | aiitdsFabbrylanned \N / W H

N/ WILICH Ddl_f!\rylammelg N- oxllées |m|c§\és anc]_renammes/ a $||IGOI1 atom in lc;lu Vt\ilslulc EHIIF
OH group

as in trialkylsilyl groups, dialkylarylsilyl groups, alkyldiarylsilyl groups, and

triaryisilyl groups; and other heteroatoms in various other groups. Substituted

alkyl groups and also substituted cycloalkyl groups and others also include

groups in which one or more bqnds to a carbon(s) or hydrogen(s) atom is

replaced by a bond to a heteroatom such as oxygen in carbonyl, carboxyl,

and ester groups; nitrogen in groups such as imines, oximes, hydrazones,

and nitriles.

[0063] Substituted cycloalkyl, substituted aryl, substituted heterocyclyl
and substituted heteroaryl also include rings and fused ring systems in which
a bond to a hydrogen atom is replaced with a bond to a carbon atom.
Therefore, substituted cycloalkyl, substituted aryl, substituted heterocyclyl and
substituted heteroaryl groups may also be substituted with alkyl groups as
defined above.

[0064] Pharmaceutically acceptable salts include a salt with an
inorganic base, organic base, inorganic acid, organic acid, or basic or acidic
amino acid. As salts of inorganic bases, the invention includes, for example,
alkali metals such as sodium or potassium, alkali earth metals such as
calcium and magnesium or aluminum, and ammonia. As salts of organic
bases, the invention includes, for example, trimethylamine, triethylamine,
pyridine, picoline, ethanolamine, diethanolamine, triethanolamine. As salts of
inorganic acids, the instant invention includes, for example, 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
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R H N WIIIG 39 [0085] In an enbodinent of the first and second groups
of conpounds of fornula IB, the conpounds of fornmula IB are selected from
the group consisting of conmpounds having the formula | VA VB such as
shown bel oWORYARPH, W R', e, R3" and R4, have the ngﬁ@%@%} %% as those
descri bed above with respect to the corrpounds of formula IA 1B, and IC. 0O H
OH HNI \NXMWWHONH |VA IVB [0086] Also described herein are a third
and fourth group of conpounds that are potent and speci.fic agonists of

MCA-R that ar e?a&@ltthe in nF?\Pérfﬁn 'J({I%F g%)ggrﬁ;ﬁ%%r fgg! Igsiﬁé En%et hird and

fourth group o oun ormu escribed are prodrugs
of conpounds o@mﬂbnﬁuﬂatdicaaralnd atids inshwde facexampie. dspatdic @sidtans| glutamict s

t hereof, ster egééoner s thereof, tautoners thereof, hydrates thereof, or

sol vates there [ 0087] Conpounds of fornmula IA and | C have the foll ow ng
structure. 00 R Z3\ R~ 12? 'WZ2 R3 XZIlwR3 NZ1 // IAlc [0088] In
the third and I8k h gr dhpderay Peaseqiestindth respechiotivdEoxyloraHes. amine 7' | s

gglcgﬁéegof rom %ﬂ%ﬁ Qra‘?x'dpsu E’i‘édﬁ r@ffersqg‘forﬁﬁ%f%esbrfuﬁ&iﬁﬁahta mﬁﬁﬂ@h@é‘t s of the

nmpounds of formu group reas I n other

embodi ment s, Zprotegted frpm mdeswable react[on w:th a protectlng group known to those
skilled in the art such as those set forth in Protective Groups in Organic
Synthesis, Greene, T.W.; Wuts, P. G. M., John Wiley & Sons, New York, NY,
(3rd Edition, 1999) which can be added or removed using the procedures set
forth therein. Examples of protected hydroxyl groups include, but are not
limited to, silyl ethers such as those obtained by reaction of a hydroxyl group
with a reagent such as, but not limited to, t-butyldimethyl-chiorosilane,
trimethylchlarosilane, triisopropylchlorosilane, triethylchlorosilane; substituted
methyl and ethyl ethers such as, but not limited to methoxymethyl ether,
methythiomethyl ether, benzyloxymethyl ether, t-butoxymethyl ether, 2-
methoxyethoxymethyl 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-
picoly! thicether; substituted S-methyl derivatives such as hemithio, dithio and
aminocthio acetals; and others.

[0066] Prodrugs, as used in the context of the instant invention,
inciudes 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 fo improve pharmaceutical or biological properties, as for example
solubility, melting point, stability and related physicochemical properties,
absorption, pharmacodynamics and other delivery-related properties.
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WD 2004/ 112793 PCT/ US2004/ 015959 [0089] In the third and fourth groups of
conpounds of formula A and IC Z2 is selected fromthe group consisting of
CR5 and N. In sone enbodi nents of the second group of conpounds of formula
A and IC, Z2 is a CR5 group whereas in other enbodinents, Z2 is a N

[0090] In the third and fourth groups of conmpounds of fornula A and I1C Z3
is selected fromthe group consisting of CR6 and N. In sone enbodinents, Z3
is a CR6 group esnas Inméhﬂammdllﬁmbﬂdegpoﬁnaam specifiebpbnists ofone
enbodi nents of t Et andf?eﬁfg g ﬁ)d N,H)gpnds of fornmula I A and
IC, z1 is a Cra Mbé h gre gmal CYF3 b%s%f St “a CR6 group. Thus, in
some enbodi rrentsai,rlgea,ﬁd gm;ohblgtouprmlcuﬁhﬁmriﬂs Z2, and Z3 may be a car bocycl iC
aromatic-ring. In sone e n of the third and fourth groups of .
conpounds  of f orfRrmiaia, i g\ﬂé"ﬁ’[@ \ﬂ?@r%ﬁsiﬂb?%arﬁmu%ﬁ oup, Z2 is a CR5 group,

and Z3 is a CR6 ¢fic@Hipounlis bEBFhuiaNA, 18 Rﬂlc Ia'ﬁarrﬁécemcal@ a’tceﬁlﬁbl@%ﬂs such as
G or F. In other such enbodi nents, at | east one of " or R6is a F.

[0092] In some dRBMET reregispmersbetact, tautamars hareoh 'Ufjfﬁ!@%mﬁf%f&ﬁnpounds of
formula | A and |£1V?és{”%?&k one of Z1, Z2, or Z3 is a N [0093] In the third
and fourth groups of conpounds of formula I A and IC, RL is selected from

t he group consi stl ng of H substltu ed an nsu t ut l.al kyl ,

het er oaryl al kyl , [ 8] M'Eg@dgyﬁng&éb@f‘b@ﬁ@ ing

het er ocycl yl al kygtmcmfgj oaI kyl al kyI al kenyl, al kynyl, and al kyI groups. |
sone enbodi nents of the third and fourth groups of corrpounds of formula |
and IC, RlL is a 2,4-disubsti t%ted phenyl et hyl group, In other enbodi nents,
Rl is selected from 2, 4- di hal gphenyl et hyl and 2, 4- dj aayphenyl et hyl groups.
In still other enbodi nepfs, RU_is | ect ed fr,@tmth groug t hat includes
phenyl et hyl , 2, 4-di chl orop yl‘\\‘zﬂ met hox%h ny
phenoxyphenyl et hyl , 4-bronophenyliet hylf, 4-net hyl phenyl

yly 4-
chl orophenyl et hyl , 4-et hyl - cl ohe@ikle f‘&
enyl e%hyl ,‘R;Z-fl $or op@nyl efhyl , 3 41
y

n
A

o<
™
s

met hoxyphenyl et hyl , 2-chl orop
met hoxyphenyl et hyl, 3-fl uorophenyl ethyl, thienylethil, 4-hydroxyphenylethyl,
3, 4- di net hoxyphenyl et hyl , 2-chl oro-4-i odophenyl eth 2-fluoro-4-

1A B
0
R} z w
\N | \(
X 2
R® N z
IC
[0069] In the first and second groups of compounds of formuia 1A, B,

and IC, Z' is selected from the group consisting of CR* and N. In some
embodiments of the compounds of formula IA, 1B, and IC, Z' is a CR? group
whereas in other embodiments, Z'is a N. '

[0070) In the first and second groups of compounds of formula IA, IB,
and IC, Z* is selected from the group consisting of CR® and N. In some
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met hyi phenyl et hyl , 2-fl uoro-4-chl orophenyl et hyl
2-fluoro-4-bronmophenyl ethyl, 2-fluoro-4- nethoxyphenylethyl

2-trifluoro Iuorophenylethyl 2, 4- dlfluoroph eth |,
2, 4- di met hyf%‘%@ﬁ{ﬂ‘é?% 2, 4- di met hoxyphenyl et hyl %ﬁ?’?@&?%}%ﬁ%w,
(3 pyridyl)ethyl, (4- pyri dyI )yethyl, (pyridyl )(hydr oxyrret hyl ) et hyl ,

(phenyl )(hydroxyrret hyl et hyl, substituted and unsubstituted
(heteroaryl) (hydroxynet hyl )ethyl, substituted and. unsubstituted

aryl) (hydro I g{.@ﬁi
Earzl gga?/kox;)r/reg?tﬁhgﬁr)em%th%é St nd?éﬁé%%ﬂ&ﬁgﬁgﬂﬁ %?M%Sé bh"bﬁﬂp
(aryl) (aryl oxywbeteps jreothgt embediwents#’68ladhd unsubsti t ut ed
(ary9(aryl al koxynet hyl )et hyl, substituted and unsubstituted

(aryl) (heter oarodrqry met fwtmeqfrénéha sémt jrbipsest ca%om%mﬁﬁwa rd|B,

(aryl) (heter ocyR%I o% , substituted and unsubsti t ut ed
(heteroaryl) (aP ﬂ%%'%ﬁ@from%ﬁ)gw{) Gerusting ®f Givs apd N tInseme

(heteroaryl)( aémbealm@%twlta@&aﬁ;bounay Bf%hhmh %A, IBnQndJ? PR bnﬁg *
(heteroaryl) (aryl al koxymet hyl') et hyl', substituted and unsubsti fut ed
(het er oar yl ) ( heherega ity PioryprobeiMeais g 18 adhd substituted and unsubstituted

(heteroaryl) (heterocyclyl oxymet hyl ) et hy| groups. In other enbodinents, R is

amI; gr lstan ajdoriz] ar\%nh b@ﬁé@&bﬁ?lﬁiﬁh@tﬂtﬁ@ﬁ@!ﬁgﬁs&aﬁ@gm & ens Int ﬁolme such
enpodl nent s () reas 1.n er I nen a net ny
ethyl, or pr op(}?mﬁ?‘éﬂ?ﬁo fmee. %J@Hdgﬁ‘%gdﬁ §’°‘P' ?E"‘ aacﬁegwp gr oup.

[089:11th8ng bafd Iaé[)s%{ orta&tg@;a@ormwnd&rﬁéeﬁmbaﬁHeatslo‘koaﬁﬂoiéﬁatsc:ff?ngﬂ R is a
supstitute or upstlitute as a supstitute or

unsubst i t ut ed !a”flélla’ljirlguﬂ’edfnggl"%td%é‘qus%[ BP‘}{' ufey 58 FaRYciA nyl gr oup.
[0095] In the hivniddicaing. ﬂr@'dcﬁrhé"e@b@&ﬁ%nﬁfof@empémsofﬁrnfuwIFKUlBi ahdiend IC, R3

is selected fromt consi_gting _of subst d uns t ut ed

aryl al kyl, het ¥§ k% 'g gfaw?«ﬁysa Rk 8548} R’QA %J]Q}'QPR-ﬁ ea&l kyl ami no,

di al kyl am no, @apy bt Rhﬂf’eérqawla,hah@bﬁrsedvsé gl er Fcymldﬂ@érlsmbh ehBbaireeis! vl al kyl ,
cycl oal kyl al kyl , al kenyl sal kynyl, kyl groups, and -C(=NH)-heterocydyl 42
WO 2004/ 1127934 QBé rqa)l'f: and groups of formula -LR7. In sone

enbodi ments of the th| rd and fourth groups of conpounds of fornmula I A and
IC, R3 is a 2, ppoFapubst ilh strad embodiments of the first and second groups of

compounds of formula |A, iB, and IC, at least one of Z', Z%, or Z*is a N.

[0074] In the first and second groups of compounds of formula A, 1B,
and IC, R' is selected from the group consisting of subsiituted and
unsubstituted arylalkyl, heteroarylalkyl, aryl, heteroaryl, heterocyclyl,
cycloalkyl, heterocyclylalky!, cycloalkylalkyl, alkenyl, alkynyl, and alkyl groups.
In some embodiments of the compounds of formula IA, 1B, and IC, R' is a
substituted phenethyl group such as a 2,4-disubstituted phenylethyl group or
a 4-substituted phenylethyl group. In other embodiments of the compounds of
formula IA, 1B, and IC, R' is selected from 2,4-dihalophenylethyl and 2,4-
dialkylphenylethyl groups. In still other embodiments of the compounds of
formula 1A, 1B, and IC, R' is selected from the group that includes phenylethyl,
2 4-dichiorophenylethyl, 4-methoxyphenylethyl, 4-phenoxyphenylethyl, 4-
bromophenylethyl, 4-methylphenylethyl, 4-chlorophenylethyl, 4-
ethylphenylethyl, cyclohexenylethyl, 2-methoxyphenylethyl, 2-
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phenyl et hyl group. In other enbodinents, R3 is selected from 2, 4-

di hal ophenyl et hyl and 2, 4-di al kyl phenyl et hyl groups. In still other

enbodi ments,. R3 is_selected fromthe group that includes phenyl ethyl, 2, 4-
di chl or ophe’tf #4273 4- net hoxyphenyl et hyl, 4- phenoxy phErRYS2EM)159594”

br omophenyl et hyl , 4- et hyl phenyl et hyl , 4-chl or ophenyl et hyl , 4-

et hyl phenyl et hyl , cycl ohexenyl et hyl, 2-net hoxyphenyl et hyl, 2-

chl orophenyl et hyl , 2-fl uorophenyl et hyl, 3-met hoxyphenyl et hyl , 3-

f | uor ophenyl et hyl hienyl e I - hydr henyl et hyl -

i ot hoxypheny PUPIRAMSSENT g Atermeteikhe S PERAPHaY ey 25 4.

met hyl phenyl et AydropRerfiatioyl ahiénglbthgl, élpdnoxysHehylethyl, 3,4-

2-fluoro-4-bro nyl et hyl - £l uor o-,4- et hox nyl et hyl ,

o tr 1 vor omes RUTEGOHP MY o Hpto Badp i BRI et 1

2, 4- di met hy| phewjityégHenlylett], 2-ftlioned-obosaphemylétayng-fluoro2-brayndptiphylethidy | |

(3-pyridyl)ethyl 4-pyridyl ) et hyl ridyl I 0X th hyl ,

(phenyl ) ( hydr oéﬁ‘f‘u@f"ﬁi‘n %?WP?‘E’ L'f%'%\{"i%W'é?P'iﬁei‘ng%gH%@W‘?M%ﬁg'-ei“"

(het er oar yl ') ( hyifluosophetyisthyle? Bydimethyipisdriviatiiyd, 2, &xdinethoxyphénylethyl o 2-

(aryl)(hydroxyneﬁgxl e @gl ups, ,Ssubstituted and unsubsti.tuted

(aryl) (al koxymBY' I)fé}y['l py%[@gﬁ"t g{?@@dxlh%}h'ﬂn@%%&(l?yﬁ me&hy“eﬁ'yl'

(aryl) (aryl oxy (penyh(hedloyymethyiethyl t substituted cind unsiisstituted ed :

(aryl) (aryl al kgxymet h thyl, .s titut d unsu ituted

(aryl) (heter oa?"ﬁ%?%ém@ﬁ"émmyﬁg@ﬂbﬂf sﬁﬂ:{c%ga Hﬂ"sﬂﬁ%{tﬂg i tuted

(aryl) ( het er ocyaryhedrprhétl)ethi groups Llubsiitiietd enid amdubstitubdds t | t ut ed

(heteroaryl) (al ko th %% |, substituted gn nsubstituted

(het er oar yl ) ( a#iﬂ”ﬁé@ﬁ%&’ﬁ ?‘iﬁqm’l %”ﬁéﬁﬁtﬁ' iapﬁﬂ‘gﬁ”%&ﬁﬁ‘?‘iﬂ?subst i t ut ed

(het er oar yl ) (a aryxakooymetin)elhgt, sybstitutedand ansubskitated unsubsti t ut ed

(het eroaryl) (het et oar ox§%§h@ k& thyl. .and substituted and unsubstituted

(heteroaryl)( hz"f'gﬁ@@ﬂl%{‘%y [!' f?@ﬁqwed;?qgi%ph?tﬁbj@ me enbodi nents of the

third and four (aryiyhetepsarpibxgasthyl)ettds subiitiites aad ynsubstifuedval ues described in

t hi s paragraph, I S or s ubst ).t yt.ed or unsubstituted al kyl

group. In soﬁ@%ﬁ%‘?ﬁ’f&%ﬁ%’ﬂ? )’D%ﬁi %'%Pﬂ.'tuﬁ’g a["ﬂd’@éjﬁjb%g'g%c;i bed herein are

conpounds of t ietérolry)(aikukymitiyneinylgsubstitutef ansameobstifsted! pot ent  and

specific agon ?ﬁeﬁer%;ww&lgxféetﬁﬁ{e%}l,%ul)éb‘fmaltgg al‘ug uhsr]ub\g’ﬂfu(t:e% R3is a
{(heteroaryl)(arylalkoxymethyl)ethyi, substituted and unsubstituted
(heteroaryl)(heteroaryloxymethyl)ethyl, and substituted and unsubstituted
(heteroary!)(heterocyclyloxymethyl)ethyl groups. In other embodiments, R' is
selected from phenylethyl, 2,4-dichlorophenylethyl, 4-methoxyphenylethyl, 4-
phenoxyphenylethyl, 4-bromophenylethyl, 4-methylphenylethyl, 4-
chlorophenylethyl, 4-ethylphenylethyl, cyclohexenylethyl, 2-
methoxyphenylethyl, 2-chlorophenylethyl, 2-fluorophenylethyl, 3-
methoxyphenylethyl, 3-flucrophenylethyl, thienylethyl, indolylethyl, 4-
hydroxyphenylethyl, 3,4-dimethoxyphenylethyl, 2-chloro-4-iodophenylethyl, 2-
fluoro-4-methylphenylethy!, 2-fluoro-4-chlorophenylethy!, 2-fluoro-4-
bromophenylethyl, 2-fluoro-4-methoxyphenylethyl, 2-trifluoromethy!-4- k
fluorophenylethyl, 2,4-diflucrophenylethyl, 2,4-dimethylphenylethyl, 2,4-
dimethoxyphenylethyl, (2-pyridyl)ethyl, (3-pyridyl)ethyl, {4-pyridyl)ethyl,
(pyridyt){hydroxymethyl)ethyl, or (phenyl)(hydroxymethyl)ethyl groups.
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substituted or unsubstituted al kyl group such as a substituted or
unsubstituted aryloxyal kyl group or a substituted or unsubstituted

het er oaryl oxyal kyl group. In some such enbodi nents, R3 is a substituted or
unsubstituted aryl oxynmethyl group. In sonme such enbodiments, R3 is selected:
fromthe group consisting of -CH2-O aryl groups where the aryl group is
substituted with one or nore halogen group such as with one or nore Cl or

F. In sonme such emgimenti t he Hé group is additionally substituted
with an al koxy gr uch %sﬁlmﬁﬁﬁ’ the fifpt grd second@raunsof enbodi nent s
of the third and &@ﬂpétthdsgfwmim tsnﬂmpmmiﬁ u@é stBstitbd of dhsiehithfed R3 1s a
-CH2- O aryl group ere the ary oup, i,s selected fromthe group

>;qsa:-tsg}.@

consi sting of 2, 42HPRYIgRURHIER S tPt?HrQSHHé‘PRﬁ"tU‘?d alivligioypI9EAY | |

2-f 1l uoro- 4- et hoxymwwéd oPurfsuBsitiNe@ VR @BYp.,  4- chi orophenyl ,
2- chi orophenyl, and 2-chl or o- 4- net hoxypheny groups In other enbodlnents

R3is a heterocy Kyl I n some other enbodi ments of conpounds of
fornmula I A and | Ck% i s aq%ﬁ‘@srfr‘?‘tt%"fjéﬁc argHR% Bkearraueds af fermulr Rl iy |
group or a het er ogaluttal oy grduptioneiting 849 And- subStittlcd e UnSIRkifuted ©

' conpounds  of the hlk}{d(ﬁand ourth ajroups of conpounds of potent and

speci fi c agoni sts@ nyh kynwb crgipall. ardnbieteroary, Raterepyalyd andalkyls ubst i t ut ed
or unsubstituted Héefefs ta@@mwtﬁt&awa%pmyuchfboa?mnéu%arﬁdmp&bﬂsaﬂnﬁ R3is a

substituted or unsubs ut ed heterocyclyl rou Il n"sone such
enbodi ment's, the ﬁ@ﬂ@ﬁﬂ'@?@l’%"tﬁpﬁbﬁW@P@@Cﬁﬁfé@‘”ﬂlﬂ%ﬁ Riis s oup consisting
of substituted and unsubstituted 1Htetrazol e pi per azi ne, piperidine,

i m dazol e, and no[OWTT} i Ne G Gehst dnd sBEORT §raaPs SNEPIRJIRAS 6f foffula 14 aAd
- CH2- het erocyclyl H@' wher the het erocycl group is a lHtetrazole, an
I

i m dazole, an N F‘ﬁ'@?‘& fioen thg areupcangisting i, Qj’!drﬁé'PSf&UGdaﬂd

hydr oxypi peri di neunatbsﬁtutazrmelkynﬁetetdwankhI al%)@eéﬂ( Ht%n&yfanﬁﬁo tahg third
and fourth groups of conpounds of forpula | A a heterocyclyl

group. In sone ehel§mandnhatemcygircycioakiyl, aﬂterwemhbml%km ABWhds of
fornula 44 | A andgk l%}ldaﬁ ﬁiﬂ%t i} $UnS&lePbodifinRSdrithe EGHPAUNRS bRBrRNL 9T oup

such as an N- neth &e ZI n group, is a substituted or- unsubstituted
pyridi ne group, i 5tis t@%ﬁcﬂpe‘ilh?ﬁﬁ‘sqrﬁt uted tetrazole group, is a

substituted or unébmﬁéurtdstcﬁ%mﬁnacwﬁmw in WhithIRSY @b uBStitded ovﬁﬁmﬂsﬁmtédohexyl
group, or is a substituted or

atkenyl group such as a substituted or unsubstituted allyl group or a

substituted or unsubsiituted vinyl group. . Described herein are

‘ compounds in which R is a substituted or unsubstituted heteroaryl
group, heterocyclyl gtoup; alkylamino group, or cycloalkyl amino group. in
. some such embodiments, R? is selected from substituted and unsubstituted 2-
pyridyl, 3-pyridyl, 4-pyridyl, pyrazine, morpholinyl, piperazinyl, and
cyclopropylamino groups.

[0078]) In the first and second groups of compounds of formula {A, 1B,
and IC, RY, R?, and R® are independently selected from the group consisting
of H, Cl, I, F, Br, OH, NHy, CN, NO2, and substituted and unsubstituted
alkoxy, alkyl, alkenyl, alkynyt, aikylamine, dialkylamino, cyctoalkyl,
heterocyclylamino, heteroarylamino, aminocarbonyl, alkylaminocarbonyl,
diatkylaminocarbonyl, cycloalkylaminocarbonyl, arylaminocarbonyl,
heterocyclylaminocarbonyl, and heteroarylaminocarbonyl groups. In some
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unsubstituted phenyl group. In yet other enbodinents, R3 is an al koxyal kyl
group such as a nethoxyal kyt group or an ethoxyal kyl group. In sone such
enbodi ments, R3 is a an al koxyal kyl group such as an al kox nethyl group

such as a n¥OMEPhyl group. [0098] In sone ot her erﬂ?aﬂisi@f‘{?‘é S8f the third
and fourth groups of conpounds of formula A and IC, R3 is a substituted or
unsubstituted al kenyl group such as a substituted or unsubstituted allyl
group or a substituted or unsubstituted vinyl group. Described herein are

conmpounds in which R3 is substituted or .unsubgtit het.eg oaryl group,
het er ocycl yl g?@ﬁﬁ?‘”ﬁ"ﬁ?@ﬁﬂ%% soc?ﬁ?mjb'ra '@Vﬂi@&ﬁ&?’l aﬁdh@d otlf. "In some
such enbodi nensalectBd from 18 el e bbiaded suah asublsdriRt Uh etheaemhbodimentst oft ut ed 2-
pyridyl, 3-pyridyl. 4-pytidy|. Py azine, rphol i.nyl s piper azinyl , and
cycl opr opyl ani ﬁ%%ﬁ?lﬂ?ﬁéﬂ rﬂ%bdf"ﬁlag%ﬂg %[%8&%% B 'st"f\’:rd and fourth
groups of conpbareds imbthEoembibdimerits ahdorhihungs of formoladAyBabhg IC, ®oup such as
t hose descri bed abﬁgee forlﬁ_{;@. In sone such enbodi nents, Rl is a substituted
or unsubstitu e’d"‘%j n@f 5'1! group and R3 is an al kyl group such as a
met hyl group. In other enbodinments, R is an alkyl group such as a nethyl
group and R3 [0978%| ect dnltherfisshand Isecondigrevbsaofcomppunds of fopmslgp, 1B,
phenyl am noal k Y = | formula I'l C
[0100] In the H‘ﬁj I i ol ﬁﬁ%@'&ﬂ@“%#*@B*%“ﬁ‘i.ﬁ&?'&?’ﬁ}giﬁtﬂfuﬁ% Aand IC
R4, R5, and R6 are independent|y sel ected from ;,he group consisting of H,
a, 1, F, Br, OH NH2, CN, " an®*substitut el and unsubstituted al koxy,
al kyl, al kenyl, al kynyl, al ky| am no|, di al kyl am no,(cgcl oal kyl ,

| a

het erocycl yl ami no, het er oaryani pdlsam nocag,lalﬁ| I KKyl am nocar bonyl ,
di al kyl am nocar bonyl , cycﬂzoal kil amishocar bo'?\yl , a

i nocar bonyl ,
het er ocycl yl am nocar bonyl, and WO 2004/ 112793 [PCT[ US2004/ 015959
het er oar yl am nocar bonyl group%,/"ﬂn sone enbodi s of the third and fourth
groups of conpounds of formulfd IA and I C, R4, « and R6 are selected from

H or a hal ogen such as C or F. In other enbodinents of the third and
fourth groups of conpounds of formula A and IC, at |east one of R4, R5, or
R6 is a F whereas in other endbinents of the tHBrd and fourth gr oups of

[0080] In the first group of compounds of formula IA, 1B, and IC, R" is
selected from H, or substituted and unsubstituted alkyl, alkenyl, alkynyl,
cycloalkyl, aryl, heteroaryl, heterocyclyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl, or heterocyclylalkyl groups and R? is selected from H, or
substituted and ynsubstituted alkyl, alkenyl, alkynyl, cycloalkyl, aryl,
heteroaryl, heterocyclyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, and
heterocyclylalkyl groups. In some such embodiments, at least one of R" and
R? is a heterocyclylalkyl group such as, but not limited to, a substituted or
unsubstituted pyrrolidinylmethyl or pyrrolidinylethyl group. In some such
embaodiments, the compounds has the formula IA or IC and W is a group of
formula lIA.

[0081] In the second group of compounds of formula IA, IB, and iC, R"
and R?, together with the nitrogen to which they are bound, join together to
form a heterocyclic ring. The heterocyclic ring is substituted with at least one
group selected from the group consisting of substituted and unsubstituted
arylalkyl, -C(=0)-alkyl, -alkyl-C{=0)-O-alkyl, -C(=0)-0-alkyl, -C(=0)-NH,
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conmpounds of formula IA and IC, R4, R5, and R6 are all H [0101] In the
third and fourth groups of conpounds of formula A and IC, Wis a group of
formula Il A or 1B having the follow ng structure. N R2./7 \ [/
\ R2\ | REORMONIRTR3 /N R4, IIAIIB [0102] In thePFﬁmFJEMéorlégN% of
conpounds of ,formula I A and IC, R' is selected fromH, or substituted and
unsubstituted al kyl, al kenyl, al kynyl, cycloal kyl, aryl, heteroaryl,

het erocycl yl, aryl al kyl, heteroarylal kyl, cycl oal kyl al kyl, or

insabst |t ut ed & tyt"*ﬂﬁtﬁ% 0B bREH BRI Sy oL L1t od and
E:t :; ggzg: z: aI&szF{ﬁ&%sgﬁgﬂq%mgﬁgawéﬁgﬁg?ﬁﬁg 'éf tj:ggg\? l@g(;;l %f R' and
al u s u het cli

R 2" is a heteroc such as substltut ed
or unsubsti tuaenbstuwtedaplpdnaaylEmdhrydatherrswwonlmm elnetmteg:cmhp ringn sone

SHeh et MoBpdrt gl YRl pR RN B | SO0
whi ch they ar enngotarsdbstjtmiedmtitbgmrumsetleptéd)irmmahe grioap eonsistinpicfar i ng. The

het I f th
het erooycl ¢, ihyahof ik ksl byl Rdy ARAABIR AP SIIER | O e
-al kyl - C(=0O) - Cgral-lﬂa(,)arglndazb(/la@l-grplaj Iayﬁqrphm]iny@kywﬂaup @Mﬂyl@w 812793

PCT/ US2004/ Olgﬁggridiﬁ. rzo% g{l‘-gg é%}ﬁ'dfﬁfugny ,VNé'% LY!) 2, dialkylam noal kyl,

al kyl am noal k eterocycl yl,
het eroaryl al kyl , het erocycl yI al k% and al kyI t hi oal kyl groups. In sone such
embodi ment s, 9888kt er olitbeitst an geqosld gEoupsiss compewisisif fasmula lAelBand i n ot her

such embodi meriy il e’ 10611808 W the bidlh cohisthoire ehdlsBstfitegand n soe_such

enbodi nent s, theg perazine or pip I ne % substituted with a group
sel ected from nssbgiitdied a@d;r@hé.tallfe@ybﬁlkunyl cycloal yl, heteroaryi, heterocyciyl, -

heterocyclylalkyt, arylalkyl, heteroarylalkyl, and cycloalkylalkyl groups. inone
embodiment of compounds of formula |A, IB, and IC, R?¥ is selected from the
group consisting of substituted and unsubstituted cycloalkyl, polycyciic
cycloalkyl, alkenyl, alkyl, and aryl groups. In still other embodiments of
compounds of formula 1A, 1B, and IC, R¥ is selected from the group consisting
of substituted and unsubstituted cyclohexyl, 2-alkylcyclohexyl, 2,2-
dialkyicyclohexyl, 2,3-dialkylcyclohexyl, 2,4-dialkylcyclohexyl, 2,5-
dialkylcyclohexyl, 2,6-dialkyicyclohexyl, 3,4-dialkylcyclohexyl, 3-
alkylcyclohexyl, 4-alkylcyclohexyl, 3,3,5-trialkylcyclohexyl, cyclohexylmethyl,
2-aminocyclohexyl, 3-aminocyclohexyl, 4-amtnocyclohexyl, 2,3
diaminocyclohexyl, 2,4-diaminocyclohexyl, 3,4-diaminocyclohexyl, 2,5-
diaminocyclohexyl, 2,6-diaminocyciohexyl, 2,2-diaminocyclohexyl, 2-
alkoxycyclohexyl, 3-alkoxycyclohexyl, 4-alkoxycyclohexyl, 2,3-
dialkoxycyclohexyl, 2,4-dialkoxycyclohexyl, 3,4-dialkoxycyclohexyl, 2,5-
dialkoxycyclohexyl, 2,6-dialkoxy¢yclohexyl, 2,2-dialkoxycyclohexyl, 2-
alkylthiocyclohexyl, 3-alkylthiocyclohexyl, 4-alkylthiocyclohexyl, 2,3-
dialkylthiocyclohexyl, 2,4-dialkylthiocyclohexyl, 3,4-dialkylthiocyclohexyl, 2,5-
dialkylthiocyclohexyl, 2,6-dialkylthiocyclohexyl, 2,2-dialkylthiocyclohexyi,
fluorocycloalkyl, fluoroalkylcycloalkyl, trifluoromethylcycloalkyl, cyciopentyl,
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phenyl al kyl group, a substituted or unsubstituted phenyl group, an

-al kyl -SCH3 group, an indolylal kyl group, a norpholinylalkyl group, a
pyridyl group, a i peridinyl group, and a tetrahydrofuranyl al kyl group.
[0104] In tWE’ZP‘P‘H'Ffpgnd fourth groups of conpounds of PFEF"W‘?H”%{MF%and | C,
R3, is selected fromthe group consisting of H, and substituted and
unsubstituted aryl, alkyl, alkenyl, alkynyl, cycloal kyl, heteroaryl,

het erocyclyl, heterocyclylal kyl, arylal kyl, heteroarylal kyl, and

| oal kyl al k _ ' ; | th
Consiati ng of  SERERE crbBaclify RERRRTRL, oo ofRBhohfR | 0 O o1
%cl oal ky: : ?I Riesnylcyclahéos, 2-amidIkgicydlohexph pdbenzylcyclohekyl, 4t her enbodibrr}[e.nz si .
, is selecte r | cubstitute
Cycl ohexyl - DNy BERE AARG0D MobhehDerbl. saNE 7 RSinGBE T
2, 3- di al kyl cycbangxpbrootyli-adil detalinghgroupsety still &tha-enabaliregmts g€l ohexyl |

2, 6-di al kyl - di.ahk - ,
2. ol ky| cyol ohesgiBaKies ofcfinbleliniie, eI B Setecien BoliiB o Shkisting
2- ami nocycl ohesfgubstiutedi andoynslidiitutsd cycibhenyln-methyldyelohexyl, 2, 3-

di am nocycl onegyietggichedih £2E BB ko 2 G AREENEY - 2™
al koxycycl ohexgimeti3deyiclobryyd ya; 6-divestiyicycibhakK ok ¢-«clireetbyleyojohexd, 3~

di al koxycycl oh = al I - di oxycycl ohexyl, 2, 5-
di al koxycycl oh%ijgp@?&l% J@%@@g‘%@ﬁ%‘r"b@"g’“& 331{”§E)xycycl ohexyl, 2-
al kyl t hi ocycl otiigethylcy@lahiekyl] 4-fbdtglgydlatiexyly bycloheaylngthyhiisapjnoicampheyl, 2, 3-

2. 5 Ul kyl £ Y Gy R PU AR koAbl aevel onexyl

2, 2-di al kyl t hi fayroldemethylcyclolidxyb ddlogo-2aiekhyicycibhexyl, dkd-Hifllerpel-oal kyl ,

trifluoronethy I ol |, cycl ohexenyl,
i sopropyl, n- bh}%ﬁ%{'&@i‘?ﬁ%@’éc‘%‘ﬁE‘&g'?'gmcg‘i/'%'fééﬁiegw&@“&? WO 2004/ 112793
PCT/ US2004/ 0158@8croptetmydyciotienhediororBethylgycdhexyicirifilelomesiyl(polycyclic

7. 7- a1 31 kon nor el ISR TATRRIER o Mpro G GER SR T

ot her enbodi neptasips.RBg wayf nemimetirtgeekamptanstitableg RS epcloaliad; ayciohgxyhf

2.2 ai mot iyt cy ATRRYHEIS bYityn GBS PR benrER(RFNeL BRI 091 oy

2, 5- di met hyl cylimiddretoy the falldving structures:
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di met hyl cycl ohexyl, 3, 4-di net hyl cycl ohexyl, 3-nethyl cycl ohexyl, 4-
nmet hyl cycl ohexyl , cyclohexenyl, 3,3,5-trinethylcyclohexyl

4-t - butylcyclohex cycl ohexyl net hyl , i sopi nocanpheyl

7,7- dlnethyW96WB6¥ﬂ , 4- isopropyl cycl ohexyl, 3- nethﬂﬁ@@@WBHQEFﬁl gr oups,
2-f 1 uoro- 4- net hyl cycl ohexyl, 4-f|uoro-2-nethy|cyc|ohexy|

4, 4-di fl uoro-2-net hyl cycl ohexyl, 4- trifIuoronethylcyclohexyl,

2-met hyl -4-trifluoronethyl cycl ohexyl, 2- quoronethyIcycIohexyI

trifluoronethy, ycycli Io | kyl qu rome ( cli
cycl oal kyl ), t‘?&gﬁ uor o[’b@?&%\i %W%N%%Hnﬁ 5’°'§P%ﬁ% ﬁ?ﬂr%'fésl ﬁ?h the third
and fourth groam:ﬂcnfR“qgaa@uad&omfthégf lcansiétingnsd H, lafd sﬁﬂstltutéd aedected from

et or ocycry1 i RGBSRy e G ARG, FTE), ﬁctoﬂ&léﬁsépgvcw e ocyeyle

aryl al kyl, or HelcigrIKA, @nhyﬂet@'bﬁl‘ypﬁetel'dhy@iwamﬁ/ﬂla'ﬁﬁﬂieterﬁ&ylalk?l H  [0106]
or
ulg

In the thlrd and fourth groups o ds o mila | A IC L is
sel ect ed from $REPYr BuARe ﬁ'ﬁ@dgf‘?rﬁggﬁqrm%%f?&f dndB a'ﬁﬁ-ﬁ{]cﬂ” igH. 5. and

-NH-. [0107] In the third and fourth groups of conpounds of fornmula I A and

| C, R7 is sel efposd] f r omint bree gmibadimerntrd tst firsy and senmbeltg'mupsmﬂ and
unsubstituted _arylamn Ik |, |, and aryloxyal rQ s sel ected
froma group ofom %V‘Hﬁlog 'Péja Iﬁ%ﬁ%gbmpwqd%é%r#% rg%ele?tgiggfn B the third
and fourth gr ogrpwabnmstmgmﬁndmpmindbmamugmdfénama IIIA(llIB\ﬂICsIIIEeIIIE;t ed fromthe
group consi sti nts Yis
an NR9 group aﬂg ?'ﬁd %ucgﬁﬁhg%gaw%%q%e@ﬁgg 1. 'IFF?O@'B

enbodi nent s, I@amevaﬂne@hkﬁosgdesqabewabomm&n reepany o the@ompoonds anda H [0109]
In the thlrd and. fourth groups, of f formula TAand IC Ris

sel ect ed fron1Y%E’§Fﬂﬁfd@%ﬂ§$gﬂPr %%Ppﬁ# dH | ogen, hydroxyl, carboxylic
acid, and substituted or unsubstituted al kyl, am no, al kylam no,.
dialkylanino, al kyl ami noal kylf, héterocyclyl, al RoxyH carbonyl, and

am nocar bonyl groups. R H
yl g p Y | SN
)\ &
H N N W
A
0 H 0 H
R H R F
N ~y
H/k\N W H)\N W
Hc Hip
(e} F
R ) H
\N
)\\




[0110] In the third and fourth groups of conmpounds of fornmula A and IC m.
is an integer selected fromthe group consisting of 0, 1, .and 2. In sone
enbodi ments, mis 1. {0111] Al so described are a fifth and a sixth group of .
conpounds that are potent and specific agonists of MC4-R that are snal

nol ecul es. Thus, also described are a fifth and a sixth group of conpounds
of fornmula ID. Described herein are prodrugs of conpounds of formula 1D,

phar maceuti cal | epta I e sal r aut oners
t hereof , hydrat g%&?’ﬁer eof 1" &© @%M?@O??Weﬁéégoe%%%ﬁé%kbﬂn
PCTI US2004/ 0159 b8formQikliB] trﬁammpmdds of fofrulaiB ard Selbeted fivhethbgrdwwi ng
structure. 0 Re_ R.'. 1 R- NR3 |, W 4 | Ln_ s e od| nts of the
fifth and sixt hca?%%wsogcem?aau%@awg%?ﬂw@a Pb?an@i“f? sud ag,Thevt R4, RS,
o][ R6 is a hal ogemwwaérea%‘bw, F;J"r, rE, RP'mrF?ﬁanﬂe sapnevalioess thosat Ieastdone
of R4, R5, or Is a F. 11 | n Ifth an conpounds
of formula ID, ﬂ?s‘?@ec’@P&‘éﬁ‘@g "'F?%?& e&PWBB”'&‘gSnQHQ( Lﬂg /'gli i Ebstituted
and unsubstituted arylalkyl, heteroarylal kyl, aryl, heteroaryl ,
het erocycl yl, cycloal kyl, ©heter®cyclylal kyl, cycl oaPkyl altkyl, al kenyl,
al kynyl, and al kyl grqups. enbodi nent s, RL 4-di substituted
phenyl et hyl group. | Rt s, Rl i&xgel
2, 4- di hal ophenyl et hyl a di al'kyl phenyl et hyl Ngr oup§. till other
enbodi nents, Rl is sele ted from t group that |Incl udgs phenyl et hyl ,
2, 4-di chl or ophenyl et ; phenyl et hyl o & hyl ,
4- br onophenyl et hyl , 4- net la'yl phenyl et hyl , 4-chlor ophgnyl et hyl ,
4- et hyl phenyl et hyl , Gycl ohexenyl et hyl, 2-met hoxyphenyl et
2-chl orophenyl ethyl, 2-fluorophenylethyl, 3-

| VA" VB

[0086) Also described herein are a third and fourth group of
compounds that are potent and specific agonists of MC4-R that are small
molecules. Thus, described herein are

a third and fourth group of compounds of formula 1A and
IC. Also described are prodrugs of compounds of
formula |A and IC, pharmaceutically acceptable salts thereof, sterecisomers
thereof, tautomers thereof, hydrates thereof, or solvates thereof.

[0087] Compounds of formula 1A and IC have the following structure.

0
R‘\N Jizs\\\‘z" RL_
R:’J\N z‘/ w *
IA IC
[0088] In the third and fourth groups of compounds of formula IA and

IC, Z' is selected from the group consisting of CR* and N. In some
embaodiments of the second compounds of formula 1A and {C, Z'isaCR®
group whereas in other embodiments, Z' isa N,
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met hoxyphenyl et hyl, 3-fl uorophenyl ethyl, thienylethyl, 4-hydroxyphenylethyl,
3,4-d i met hoxyphenyl et hyl , 2-chl oro-4-i odophenyl et hyl, 2-fl uoro-4-
nmet hyl phenyl et hyl , 2-fl uoro-4-chl orophenyl et hyl ,

2- 1 uor o- 439 WABPB®AYI et hyl ,  2- | uor o- 4- met hoxyphenyPEVIRAI04/015959
2-trifluoronethyl -4-fluorophenylethyl, 2,4- difluorophenylethyl,

2, 4-di met hyl phenyl et hyl , 2, 4-di nmet hoxyphenyl ethyl, (2- pyridyl)ethyl,
(3-pyridyl)ethyl, (4-pyridyl)ethyl, (pyridyl)(hydroxynethyl)ethyl,
(phenyl) (hydr t hyl ).eth [&U t]
(heteroaryl)(ﬁéyr xyneﬂﬁ§W¥%Wﬁéﬁ?%éﬁﬁéﬁﬁﬁﬁﬁg§°§Q§Mﬁ%§H§§%ﬁ@hP€H”
(aryl) (hydr oxy@eZhiglspletiedifrogr thesoupsednsisting 6fd2R5ard Nndussrheé t ut ed 50
(aryl) (al koxy | i tute d j 2
(arv1) (ary T oxy Ry FhE ¥ e SEE3H 4 BhT i g AL Wbt aig B gra €. s
(aryl) (aryl al KiR3greuphywherkin othendrsbodiments, Zisladhsubst i t ut ed

(aryl) (het eroaryl oxynet hyl )et hyl, substituted and unsubstituted

aryl) (hetero | ox I [ Ssiid
Ehe%/ez f)ar yQ alc[Egi met K;}F ?}E%/L%ﬁtahétﬁ%u@ @ﬁ%desc# %ﬁ&pgﬁ@uﬁ? It utée%i\%ﬂd
( het er oar yl ) ( dEyKoigpaigciegiom thelgrownennsisting efdCRNandINs imseme ut ed

het er oar yl k t Dy |t j t : - ed
Ehet er oar zl g E ﬂ%%@brﬁ%%/’g;%t yl %%%V}I?&Q%n@ %ﬁj%%ﬂnﬂtbg{@%ﬁgﬁgﬁ%%gjbst ituted
(heteroaryl) (heterocyclyl oxynmet hyl)ethyl groups. In sonme enbodi nents of the
fifth and si xtlROHoups BeoEERIRRAsEentsOf the thirdang foudh grougs RT| gr oup havi ng

from one to eiogipouRd SABrANLIBand IT, 201a SRE GroRipbRs BRORSgrolfd, dndl 244 Wher eas
in other such embqdi ments, R is a nethyl, et hyl , or propyl oup. In sone

such embodi mREELR o Hiuseinipmepmbegsimenss the imgbat ingludeshe’r 2t

conpounds of 2Ry Be b BaloBeydit aforfticirfig 2 IPs8ME binbb&ifhehts ofe il iahyt ed
al kenyl group such as a substituted orf unsubstituted, !%lé’l&{? group_or a
t

substitut ed orfoutsgiesps piaasPounds of fopmda KA andils wiherg,Z gRuRE si xt h

groups of comey® Rbud, AP & 4 BR® Bloudnat leds? ofé 8f RNAPPEPRER ¥ sel ected
fromthe group consisting of substituted and unsubstituted arylalkyl,

het er oar yI al kyralogeniayslyas & Rik.y Y aher sugh embedimenrts. at legstaneahfn R
di al kyl am no, @mRflis glpeteroaryl, heterocyclyl, cycloal kyl,
het erocycl yl al kyl , cycl oal kyl al kyl, al kenyl, al kynyl, al kyl groups, and

- :N -
(=NH) [0092] In some embodiments of the third and fourth groups of
compounds of formula IA and IC, at least one of Z', Z2, or Z®is a N.

[0093] In the third and fourth groups of compounds of formula |A and
IC, R' is selected from the group consisting of H, substituted and
unsubstituted arylalkyl, heteroarylalkyl, aryl, heteroaryi, heterocyclyt, .
cycloalkyl, heterocyciylalkyl, cycloalkylalkyl, alkenyl, alkynyl, and alkyl groups.
In some embodiments of the third and fourth groups of compounds of formula
IA and IC, R' is a 2,4-disubstituted phenylethyl group. !n other embodiments,
R' is selected from 2,4-dihalophenylethyl and 2,4-dialkylphenyiethyl groups.
In still other embodiments, R’ is selected from the group that includes
phenylethyl, 2,4-dichlorophenylethyl, 4-methoxyphenylethyl, 4-
phenoxyphenylethyl, 4-bromophenylethyl, 4-methylphenylethyl, 4-
chlorophenyiethyl, 4-ethylphenylethyl, cyciohexenylethyl, 2-
methoxyphenylethyl, 2-chlorophenylethyl, 2-fluorophenylethyl, 3-
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het erocycl yl groups, and groups of formula -LR . In sone enbodi nents of the
fifth and sixth groups-of conpounds of forrmula ID, R2 is -H or a substituted
or unsubstituted al kyl group. In sonme enbodinents, R3 is a 2,4-disubstituted
phenyl et hyl group. In other enbodinents, R3 is selected from 2, 4-

di hal ophenyl et hyl and 2, 4-di al kyl phenyl et hyl groups. In still other

enbodi nents, R3 is selected fromthe group that includes phenylethyl 2, 4-

di chl or ophenyl et hyl , 4-net hgx nyl et hyl e p Ieth

br onopheny! et hylmgﬁ“’m y M@%ﬁi‘ i‘ Hpﬁ?yﬂéﬁ% QMT‘”‘VE %’Y*Gthyi
et hyl phenyl et hylg 4%&1&8%%&@&% D&h?orﬁﬂtlbﬂbﬁf@h?lﬁmwtzﬂmﬁoroﬂr

chi or ophenyl et hyl, fl uarophen hyl met hox

f1 uor ophenyl et hy'F'Ethﬁ/!ﬁ’ihéﬂXJ?@Wh% UOW-M'PEBPFBHﬂﬂ@‘VKEH;&O}[O'Q‘MomOPheW‘ethY'

di met hoxyphenyl eé-huéro-ﬁmetﬂoayﬂwefimémpimué@hi&mymanfokweﬂyéthyl 2,4-
met hyi phenyl et hyl fl uoro-4-chl or@ghenyl et hyl

f1 uor o- 4- br ompf@ﬂ%’@b’?&ﬂy'eth!&-ﬁ #-gisp u!phmwﬁswp%&ﬂmemmphenwethw (2-
2-trif|uoroneth r . f
2. 4 di et hyl phen ’ﬂ’?ﬁétﬁﬂ %%W‘?ﬁ%y p‘ﬁ'dgn‘?tﬁyl FH'%%q[zm?pyr d W’)etm
(3-pyridyl)ethyl(p hem!i\gbvdr@wn)@hmﬂthvl(Wsmén)qrwﬁymsakzmﬁy| ) et hyl ,
B AW AL
(aryl) (hydr oxy nefamg)l(hedroxym Iy} geanps ! substi  unssibbtitutedut ed
(vt aryt oy et ARy et bRt IROB G oG
Ear y: ggﬁr yl al kox?anyj){hylokgfrbﬂiy&;taylbsﬂ%ﬂhﬂaﬂa@gdnsﬁsﬁhﬁd tuted |
ary et eroary) o nreE @% %et SH @t |‘E Lll(%qej (gll’ll ﬁ%ﬂ’nﬁ#g‘?}tl tute
(aryt) (heterocyc ES/W‘)XW ?,ipy. 4 g stituted
E Eet er oar y: g E al kmmtbsﬁamxyﬂiathﬁw imbstededraﬁgwmubﬁttﬁﬂedt edd
eteroaryl) (ary t t tit nd yns ut e
(het eroaryl) (ar J%{ﬁ%& F%Y%?P}’é??wy#qﬁﬂb@f#ﬁ@f%&%‘ﬂf‘%&%@% tuted
Eﬂet er oar y: ggﬂet barlbl)oamprhgihyfbétl’lﬁll. ?utmﬁﬂxt@cumc} unsubstiutets g_nsubst i t]tht eﬂ
et eroary et erocycl y) oxynet e r . _I.n _sope..emhodi nents of the
fifth and sixth @’Pg%ﬁ ﬁéa’%’ﬂ‘mf%ﬁ h‘ﬁz?”ﬁﬁ'@bj‘ga?"Sf“"Png‘U&i‘gaes described in
thi s paragraph, @mbrﬁﬁryl)(fanﬁﬂka@n‘iétbﬂ)dﬂﬁﬂ &usﬂheﬁedtauﬂed\substﬂmubst i tut ed al kyl
group. In some s Cperoaryw\eﬁoaryl’oxymeihyl}ethyl antP substitted ant? unsu cLsge up
(heteroary!)(heterocyclyloxymethy!)ethyl groups. !|_1 other embodiments, R' is
a H or is an atkyl group having from one to eight carbon atoms. In some such
embodiments, R* is H whereas in other such embodiments, R' is a methy?,
ethyl, or propyl group. In some such embodiments, R' is a methy! group.

[0094] Described herein are compounds

of formula IA and IC in which R’ is a substituted or unsubstituted aikenyl
group such as a substituted or unsubstituted allyl group or a substituted or
unsubstituted viny! group.

[0095] in the third and fourth groups of compounds of formula 1A and
IC, R® is selected from the group consisting of substituted and unsubstituted
arylalkyl, heteroarylalkyl, alkoxy, alkoxyalkyl, aryloxyalkyl, alkylamino,
dialkylamino, aryl, heteroaryl, heterocyciyl, cycloalkyl, heterocyclylakyl,
cycloalkylalkyl, alkenyl, alkynyl, alkyl groups, and —-C(=NH)-heterocyclyl
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Is H [01161 Described herein are conpounds of the fifth and sixth groups
of potent and specific agonists of MA-R, the invention further provides
conmpounds of formula IDin which R3 is a substituted or unsubstituted al kyl
group such WO 20M481%t it uted or unsubstituted aryl oxyalP&J{US24YeH? or a
substituted or unsubstituted heteroaryl oxyal kyl group. In sonme such

enbodi nents, R3 is a substituted or unsubstituted aryl oxynethyl group. 52
In some other such enbodi ments, R3 is selected fromthe group consisting of

-CHZ-O aryl groups where the_ aryl graup,is substift.ute .t h.one or nore
hal ogen group %rﬁgﬂs'ggg\ﬁﬁ“r‘?s(?ﬁg’"\éf"a o H Sqghe ﬁr."h?éf"'fﬂ%e"\?ﬁyﬁﬁzﬁ"raﬁﬂgdi ments,
the aryl groupfough getdips opeshpoundsbsforrhuladdl anil 1¢) Riris al kddisubstiouted such as a
nmet hoxy or et hgx roup. In, sg enbodi nent s, of the fifth and sixth groups
of conpounds o&%@f%m)’r&of‘ﬁ lq@ﬂg%erach%ljgﬁbézr'ﬁﬁelﬁt&ﬂﬁr% #2 the aryl group
is selected fdipanpheny@tionpnd 2asdislkyipigenglethd) grodps.| tnstio phreny| |,
4-f | uor ophenyl 2-f1 uor gphenyl -f 1 yor o-4- mef hoxyphen
2. 4 i chi or ophemyFameHiE o GRlestastiiom Beltoi GRHERYNEE Hhgpviti, 24-
2- chl or o- 4- et diekigpbhaylletoyl o4+prethdxpplesnyizthyl, eriretbxghieaylefRyl, s a
het er ocycl yl al kyl oup..ln so t her .emhod| nent s IS a substituted or
unsubst it ut ed é%m"ﬁf'%}x?%!{'k‘y'r“egﬁfﬁ\&“@ﬁhamﬁgké%‘w?ﬁgﬁ6s<ya| kyl group.
101171 Descri bettlylbrersilathyr cyclohexemyiets/), &méthexyphbhyiethpll 2- si xt h groups of
pot end4 and speci fic,_agonists, of -@' f, formul hg iLn ich RBis a
substituted or® W?BW?%@?@@@%ﬂﬂﬁ?%%%% HWEPHF?@P“@%S ?&Wh sonme such
enbodi nent s, RludrsptRnylethys thignylethlyiod-hydrsxypbenleth@d3 det er ocycyl net hyl gr oup.
In still other such nbodi t the heterocyc] yl. group is selected from
the group cons?'g’teiﬁ??@‘y@fe”y@h&g%‘%rg -igfiepheny %@ir %Tﬂﬁg? 1H-tetrazol e,
pi per azi ne, pi gethyiptiengethyinR-dagrol4chlo@pheniistingd-futeogrisropaphdnyistigme such
enbodi nent s, Is a -CH2-heterqcycl.y ro re the t erocyclyl group
o o 1t et r asbSromelteietFopEmy, 7 tfuse ey LB o Ry 2E
4- Eydr O%pgper Hidh@e?h@g&t?ﬁnﬁ—dmeghméndieﬂﬂl, 2wdimemprmﬁymgqyf,'(¥nf stil :
ot her enbodi nent s t | ft Si xt roups onpou ormula 1D
R3 is a heter oBY&Y ﬁ‘?thﬂr &mridylpptgﬂn@-pygﬁﬂ{}aﬂﬁén ridy S&Q’STOE‘BQGQ’M@@BY% uted or
unsubstituted gheeyRBEydtyn@tioRiEA G0bstiuted and unsubstituted
(heteroaryl)(hydroxymethyl)ethyl, substituted and unsubstituted
(aryl)(hydroxymethyl)ethyl groups, substituted and unsubstituted
(aryl)(aikoxymethyljethyl, substituted and unsubstituted
(aryD(aryloxymethyl)ethyl, substituted and unsubstituted
(aryl)(arylalkoxymethyl)ethyl, substituted and unsubstifuted
(aryl)(heteroaryloxymethyl)ethyl, substituted and unsubstituted
(aryl)(heterocyclyloxymethyl)ethyl, substituted and unsubstituted
(heteroaryl){alkoxymethyl)ethyl, substituted and unsubstituted
(heteroaryl}{aryloxymethyl)ethyl, substituted and unsubstituted
{heteroaryl){arylatkoxymethyi)ethyl, substituted and unsubstituted
(heteroaryl)(heteroaryloxymethyl)ethyl, and substituted and unsubstituted
{heteroaryl)(heterocyclyloxymethyl)ethyl groups. In some embodiments of the
third and fourth groups of compounds, R? has any of the values described in
this paragraph, and R is H or is a substituted or unsubstituted alkyl group. In
some such embodiments, R is H.
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an N-net hyl pi perazinyl group, is a substituted or unsubstituted pyridine
group, 1is a substituted or unsubstituted tetrazole group, is a substituted .
or unsubstituted cycl oal kyl group such as a 4-nethyl cycl ohexyl group, or is
a substituted or unsubstituted phenyl group. In yet other enbodinents, R3
Is an al koxyal kyl group such as a net hoxyal kyl group or an ethoxyal kyl
group. In 53 sone such enbodi nents, R3 is a an al koxyal kyl group such as an

I k t hyl h th | el
al KoxXymet hyl gr efj“c as a e Oﬁé“%@r’i%\ﬂh |R%Fé %ﬁhd tﬁQ'ﬁ'ﬁﬁdoéng R3 | s

enbodi nents of t fth and sixth groups o orrru a
a substituted orfouris gups oficeupeundsrof potpnband sw& agonistsofddCaifut ed or

unsubstituted all ro QoL . SUu guted or unsubstituted vinyl group.
Descri bed herei n°§P59%'8?;§80%§“1‘P4 'ﬁﬁlnhcl’?ahs is a substituted or unsubstituted

het er oalryl gr oupsubstitetesh ayainstihstitifed ajky! groly sach amagulmm,ltedlorugmlbehmmﬁl am no
group. In some

unsubstituted 2- 3’8@”%%89%&%}& %JyRﬁtukléip@q‘lnggﬁ az Pﬁ‘gﬁ'ﬁg‘?%ﬁP
]E)! PteL azi gyl : ?Ednmmh@mbo‘dmausgk smubbﬁ?:tbﬂ]oslmsé?mmteﬂhqﬁbml Ewl of the

| and six roup g5 U is an a group
such as those de‘%BPPbEBSO'%%B'\'ng ﬁocfgnenﬁsn s!?rﬁ? L ROT tc‘.?}4 %f st
substituted or usfsChistO-bbA gtbup@lnmwé mehw ggmqubsabdmlﬂfadfwtﬁ mdatlnkafé group

odi ment ifth an

such as a nethyl . In o of _t Sj.xt h groups
of Compounds. T MGSRHTRR Shoh FbWi S38 CHIRE &1 G n st R,

sel ected from suhatanmgmio »aramhmzsuﬂlylﬁubsmafeawm arpé1 groupeatkad a groups or
groups of-LRL where R

formula |11 C 1 In the fifth and
si xth groups of '@Sﬁ‘ﬁﬁﬁﬂgthmq?g Eul"bs‘?'fbe embodﬁsethSa ‘]-"Itfé"‘:‘a"i"Ei feHdRpendent | y
sel ected fromt@oqﬁgapcmnaébﬂﬂmmamaﬁhlcl R3Ea @Hroiaws whéve NOZ,

and substituted and unsubstituted al k %?i%fl,
al kyl ami no, di al %p2syhorerp 8 pelestedidiam “'P‘F‘eﬁr@l‘l?)eg'ﬁ'mrﬂfﬁd*'d'ﬂ%r@? Y1 ani no,

am nocar bonyl , a«i—h%r@ﬁh&%% ﬁ\ﬁ?&bherﬂl Q'-fi@bl‘@mnﬂéiﬁéfﬂﬁéb@l 2, 4—dnchloro% enyi
cycl oal kyl am nocar bonyl , "aryl am nocar bon het er oc?_/‘ 1 am nocar , and

het er oar yl ani noc‘&‘PB@FﬂﬂheQY‘ Blorqﬁ‘ﬂe%'nﬁ" Aishlgrordrioathexyphreykgreuns. é'hd si xth
groups of conpougfigr &hbddimBHIsAR? 1 a FéterddpciyRikdh Gousy fh stthéeied from H or a

embodiments of compounds of formula IA and IC, R® is a substituted or
unsubstituted arylalkoxyalky! group or a heteroarylalkoxyalkyt group.

.
H

{0097] ~_ Described herein are 'compounds of the third and
fourth groups of compounds of potent and specmc agonists of MCd—R
of formula IA and IC in which R®is a _

- substituted or unsubstituted heterocyclylalkyl group. In some such
embodiments, R? is a substituted or unsubstituted heterocyclylmethyl group,
In some such embodiments, the heterocyclyl group is selected from the group
consisting of substituted and unsubstituted 1H-tetrazole, piperazine,
piperidine, imidazole, and morpholine groups. In some such embodiments, R®
is a ~CHy-heterocyclyl group where the heterocyclyl group is a 1H-etrazole,
an imidazole, an N-methylpiperazine, a 4-hydroxypiperidine, a 3- )
hydroxypipertidine, or a morpholine. In still other embodiments of the third and
fourth groups of compounds of formula 1A and IC, R? is a heterocyclyl group.
In some embodiments of the third and fourth groups of compounds of formuta
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hal ogen such as Cl or F. In other enbodinments of the fifth and sixth groups
of conpounds of fornula ID, at |east one of R4, R5, or R6 Is a F whereas in
ot her enbodinents, R4, R5, and R6 are all H 54 WO 2004/112793

PCTI US2004/ 015959 [0121] In the fifth and sixth groups of conpounds of
formula ID, Wis a group of formula Il A or 1I1B having the follow ng
structure. r R RT R 1 Il~1 AR /"d R3./NR3//I RIIAIIB [0122] In

the fifth group ofAWWd@a@ﬁbémﬂwbaudsDbstmedE@emmgﬂﬂpshétoa%hh Nor
substituted and unsubstituted al k al kg , g %c oal , Laryl,

het eroaryl , heterH\?MW’PemﬂPX’ﬂé‘? lsaﬁ&s F‘gﬁé’r%ué?ﬁ tuted QYIS GPUPUS R or

het er ocycl yl al kyl samunsd Qlﬂﬂ'lsBBstltutéd miaeereeﬁod;r @ khbsuxfutwminshb&tmﬂeand
unsubstituted al k kenyl , au]Zb gn y y(gal I% aryl ., heteroar

het er ocycl yl , %Y%\‘I’@W' grouRisUFl ?I‘%‘F‘E‘E‘ \cyclohaxylLgroum. 4 5,4 subgiifyte °’

het er ocycl y! al kyI uﬂétﬂiéﬁﬁlted &enﬁ@@uﬁ%@eﬁﬂfﬁ@ﬂéﬁ%ﬁlﬁenﬁt R? Eaa'iltall%*?ai f R' and
R2' is a heterocyclylalk group such "as, but not limted a su stltuted

or unsubstituted QW“PrS@FKéF AynethenplkyLarous of 3 ethpriAilvl prgirbﬁﬂﬁﬂe $ichsome
such enbodi ment s, eﬁfoba.me@. (RO h atkewan&y@%ﬂohb\su&oaea& alkBxhéthiigkédp 9r oup of

conpounds of for together with the nitrogento which
t hey are bound, JéﬂW@%@G’ﬁH&WWGthWW& het erocyclic ring. The heterocyclic

ring is substituted with at | east one group selected fromthe group

consi sting of sub gapt ed Qrﬁ‘gorﬂé%ﬂ@bhﬁ%&%nﬁdﬂﬂi&{fﬁf&andf
-al kyl - ¢(=0) - O al I kyl),

-C(=0) - N(al kyl ) 2, camapw%%fwﬂw a"ddp%i‘ &rﬁﬁ@&"ﬂ&ﬁd or %ﬁ\lhﬁi&l‘%@?’ke
heteroaryl, heter g%' Slch a@%ts%etﬁméh@r &Méubsﬁ%w ng?rbu..l, 8 & ¥libstinddfor

al kyl t.hi oal kyl ups. I n some such embodi nents, fhe heterocyclic ring is a
substituted pi peré!ﬂ'ﬁlﬁﬁtl&fﬁﬂ‘i"wlafm meeﬁb@mwms t he heterocyclic ring

I's a piperidine ri rﬂjs%ﬁmcwmsﬁréaaﬁéafgabﬁun{]dset.ﬂtma&baﬁn bup, peridine
ring is substltute group sel ecte rom-t group consi'sting of a
heterocyclyl group, alkylamino group, or cycloalkyl amino group. In some
such embodiments, R? is selected from substituted and unsubstituted 2-
pyridyl, 3-pyridyl, 4-pyridyl, pyrazine, morpholinyl, piperazinyl, and

cyclopropylamino groups.

[0089]) In some embodiments of the third and fourth groups of
compounds of formula IA and IC, R' is an arylaikyl group such as those
described above for R2. -In some such embodiments, R! is a substituted or
unsubstituted phenylethyl group and R3is an alkyl group such as a methyl
group. In other embodiments, R' is an atkyl group such as a methy! group
and R? is selected from substituted aryloxyalkyl groups, phenylaminoalkyl
groups or groups of —LR" where R is a group formula 1IC.

[o100] in the third and fourth groups of compounds of formula 1A and
IC, R* R®, and R® are independently selected from the group consisting of H,
Ci, 1, F, Br, OH, NH,, CN, NO,, and substituted and unsubstituted alkoxy,

-~ alkyl, alkenyl, alkynyl, alkylamino, dialkytamino, cycloalkyl, heteracyclylamino,
heteroarylamino, aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl,
cycloalkylaminocarbonyl, arylaminocarbonyl, heterocyclylaminocarbonyl, and
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phenyl al kyl group, a substituted or unsubstituted phenyl group, an

-al kyl - SCH3 55 WO 2004/ 112793 PCT/ US2004/ 015959 group, an indolyl al kyl
group, a norpholinylal kyl group, a pyridyl group, a piperidinyl group, and
a tetrahydr SfUPHYEREkyl group. [0124] In the fifth anBCEVSEHGYSups of
compounds of formula ID, R3, is selected fromthe group consisting of H,
and substituted and unsubstituted aryl, al kyl, al kenyl, al kynyl,

cycl oal kyl , heteroaryl heterocyclyl het er ocycl yl al kyl , aryIaIkyI

het er oaryl al k and cycl oal kyl al k i
sel ect edyf romytl'mz""r rl’)'ﬁ%‘ rboc?ﬁ%qOﬁYI pc'i“fgi ﬁ‘ﬂg‘?l F\bf’g'ﬂ'egﬁﬂgﬂﬁﬁguge ft ut ed o
cyp: f)al kKI , polfmﬂvngd mnps:tyfcdon'@bkyds ofzid:ﬁmﬂa/!cA arad lk:th4 R dnd R lareysateqted fI n
St ot her enhodi romthe qro ngi.st i 0
substi t ut ed ang %&5?3\3{‘19?88”@1/ é i‘yi “%%leWPS&?ﬁaﬁﬁ?ﬁ“fﬂ and”
gi a: ty: cyc: OEE)ﬁydrth g}ogps&lofa::ohmbuwél ﬁffffaqmla |A2andt I, ail Iba&tm:dﬁaﬂéx&"} or g‘? 5-
ia cycl ohe i.a ohe -
a1 Kyl Lyel ohexyl® 2 K liees ot apednients o 6 i epp Kufsredin s
cycl ohexyl met hydompo@ndeafriorenudd BhandyiC, RSFéhamQQQGEOHnyI 4- anlnocyclohexyl,
2, 3- diam nocycl ohexyl, 2, 4-di am nocycl ohexyl, 3, 4-di am' nocycl ohexyl, 2, 5-

di am nocycl ohe , 6- | jna2-
al koxycycl ohexj?“mil; al kgb(;%gyﬁéﬁgﬁexw%y Llpéooiﬁ% %?Arﬂ@ﬁ@& and

di al koxycycl ohd&yW is 2,gteud eflferoule & looHB xaling meﬁoﬂhvahge‘orym%l ohexyl, 2,5-
di al koxycycl ohexyl, 2, 6-di al koxycycl ohexyl, 2, 2-di al koxycycl ohexyl, 2-

al kyl t hi ocycl ohexyl, 3-al kyl thjjocyclphexyl, 4-aikyl thiocyclohexyl, 2,3-

di al kyl t hi ocycl ohexyl , 2,4-di%§kyltﬁiocyclohex¥ 3, 4- dlalkylthlocyclohexyl,
2,5- dial kylthiocycl ohexyl di alk IthiocycNohex

2, 2-di al kyl t hi ocycl ohexyl , z?Tubng ~oal kykz” kylcycloalkyl,
trifluoronethyl cycloal kyl, cycl opentyl, cyclohep yl, cycl ohexenyl

i sopropyl, n-butyl, cyclooctyl arylcyclohexyl N2- phenyl cycl ohexyl,

2-aryl al kyl cycl ohexyl , 2- benzy$cyc|ohexy| 4- %%ehylcyclohexyl adamant yl ,
i socanmphenyl , carenyl, 7,7- dlalkylnorbornyl, bBrnyI norbornyl and
decal i nyl groups. In stiII ot her enbodi nents, R3, is selected fronlthe
group consisting of substitutedIbnd unsubstitutedB cycl ohexyl,

2- met hyl cycl ohexyl, 2, 2-di net hyl cycl ohexyl, 2, 3- dlnethylcyclghexyl

2, 4-di et hyl cyd0tidxyl , 18 trfethurdurmlafygmpmd,sloffqmla IAand IC,R" is

selected from H, or substituted and unsubstituted alkyl, alkenyl, alkynyl,
cycloalkyl, aryl, heteroaryl, heterocyclyl, arylalkyl, heteroarylalkyi,
cycloalkylalkyl, or heterocyelylalkyl groups and R? is selected from H, or
substituted and unsubstituted alkyl, alkenyl, alkynyl, cycloalkyl, aryl,
heteroaryl, heterocyclyl, arylalkyl, hetercarylalky!, cycloalkylalkyl, and
heterocyclylalkyl groups. In some such embodiments, at least one of R* and
R? is a heterocyclylalkyl group such as, but not limited to, a substituted or
unsubstituted pyrrolidinylmethyl or pyrrolidinylethyl group. In some such
embodiments, W is a group of formula lA.

[0103] In the fourth group of compounds of formula 1A and IC, R" and
R?, together with the nitrogen to which they are bound, join together to form a
‘heterocyclic ring. The heterocyclic ring is substituted with at least one group
selected from the group consisting of substituted and unsubstituted arylalkyi,
-C(=0)-akkyl, -alkyl-C(=0)-0-alkyl, -C(=0)-O-alkyl, -C(=0)-NH2,
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di met hyl cycl ohexyl, 3, 4-di net hyl cycl ohexyl, 3-nethyl cycl ohexyl, 4 56 WO
2004/ 112793 PCT/ US2004/ 015959 net hyl cycl ohexyl, cycl ohexenyl,
3,3,5-trimethyl cycl ohexyl, 4-t-butylcyclohexyl, cycloh | met h
|sop|nocanpﬁ@iﬂm”???3dinethylnorbornyl, 4 isopropyl cycP® ﬁé%@wm‘9“

3- et hyl cycl oheptyl groups, 2-fluoro-4-nethylcycl ohexyl,

4-f 1l uoro- 2- net hyl cycl ohexyl , 4,4-dif|uoro-2-nethy|cyc|ohexy|, 4-
trifluoronethyl cycl ohexyl, 2-methyl-4-trifluoronethylcycl ohexyl, 2-

f1 uor omet hyl cycl.ohex triflu | (pol ycycl i cl oal k

f1 uor omet hyl (pdb@%@é’?ﬂ*E’“86‘)(:1(165&55&@,&3’%%&%%8%8?'Bg‘r9 gjnirea K‘}%l oal kyl )
grgups I By }Nayarm"hoalﬂkm,l arpl hétawaw(mqﬁémcywu:mb}a?(ﬁ&yl h;tei'mbllktmllql Cl);cl ohexyl ,
and pol ycyclic_ ¢ roups that include.flu ncl ude, hut are
mor 1P ton’ ¢ aratate Bonliun @ Jn s07% st et e e it ao i B 1 o
group of corrpOLmdibstlmlied mpéﬂahae kAd in dherasudh eRibbOilrizhts, khe Ihéterof:ydllblringmd si xth
groups of conpounds of selected, fro

consi sting of élﬁR:F“Elﬁ‘BsfPSt u'? %ﬂ“%ﬁﬂcﬂﬁ{gwwt&t BP'Pnge °"eﬂ"%éﬁﬂple al kynyl ,
cycl oal kyl, hetrﬁfgﬂ@}émbstltméd(whh aeyaposdidcyddatdeiy the mbmb cond’tﬁhgroﬂﬁr yl,

heterocyclyl aryl al and | al ro n one | ment of

the fifth and S ﬁ‘a@ﬁﬂw @fsu@aﬁw@ﬁﬁgnw S#"H%‘?\H "Y’LSWW!& an-alkyl 0126] In
the fifth and sgrstih @m@mﬁamﬁ gesUph A wigphdlihylbRyIgroup, btbynuyllgﬁou al ected from
the group consi s

1 | 1 S-, - NH- . 0127
n the frTen amPeiufonia A bETCRROUR AN §'8Mi a 1D, R7 s oel ected

fromthe group consisting of substituted and unsubstituted arylam noal kyl,
aryl, and aryl dﬁyM]kyI glmdhepmirdrantﬁomﬁigrom;mbffcnmpnan@mfdprnuﬂa Kandwla I1C z

Mo £ L1, B el nif b g L SR g om0 1

where R9. In smubﬁmhtedl e rallg/], akengl, alkyyRTydoalky, reteroaryl, hetarosictyh

enbodi ments, m ri\eﬁer%'cycllyrllalkyl, arylalkyl, heteroarylalkyl, and cycloalkylalkyl groups. In one
embodiment, R¥ is selected from the group consisting of substituted and
unsubstituted cycloalkyl, polycyclic cycloalkyl, alkenyl, alkyl, and aryt groups.
In stilt other embodiments, R* is selected from the group consisting of
substituted and unsubstituted cyclohexyl, 2-alkylcyclohexyl, 2,2-
dialkylcyclohexyl, 2,3-dialkylcyclohexyl, 2,4-dialkylcyclohexyl, 2,5-
dialkylcyclohexyl, 2,6-dialkylcyclohexyl, 3,4-dialkylcyclohexyl, 3-
alkylcyclohexyl, 4-alkylcyclohexyl, 3,3,5-trialkylcyclohexyl, cyclohexylmethyl,
2~ami'nocyclohexyl, 3-aminocyclohexyl, 4-aminocyclohexyl, 2,3-
diaminocyclohexyl, 2,4-diaminocyclohexyl, 3,4-diaminocyclohexyl, 2,5-
diaminocyclohexyl, 2,6-diaminocyclohexyl, 2,2-diaminocyclohexyl, 2-
alkoxycyclohexyl, 3-alkoxycyclohexyl, 4-alkoxycyclohexyl, 2,3-
dialkoxycyclohexyl, 2,4-dialkoxycyclohexyl, 3,4-dialkoxycyclohexyl, 2,5-
dialkoxycyclohexyl, 2,6-dialkoxycyclohexyl, 2,2-dialkoxycyclohexyl, 2-
alkylthiocyclohexyl, 3-alkylthiocyclohexyl, 4-alkylthiocyclohexyl, 2,3-
dialkylthiocyclohexyl, 2,4-dialkylthiocyclohexyl, 3,4-dialkylthiocyclohexyl, 2,5-
dialkylthiocyclohexyl, 2,6-diatkylthiocyclohexyl, 2,2-dialkylthiocyclohexyl,
fluorocycloalkyl, fluoroalkyleycloalkyl, trifluoromethylcycloalkyl, cyclopentyl,
cycloheptyl, cyclohexenyl, isopropyl, n-butyl, cyclooctyl, 2-aryleyclohexyl, 2-
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sonme such enbodi ments, RO is an al kyl group such as a nethyl group or is a
H [0129] In the fifth and sixth groups of conpounds of fornmula ID, R8 is
selected fromthe group consisting of H a hal ogen, h¥prox¥l car boxylic
acid, and wobswiitatied or unsubstituted al kyl, amino, PATRSTRHING®

di al kyl am no, al kyl am noal kyl, heterocyclyl, al koxy, carbonyl, and

am nocar bonyl groups. [0130] In the fifth and sixth groups of conpounds of
formula ID, mis an integer selected fromthe group consisting of 0, 1, and

2. In sonme enbodi nent S 0131 cribed hereipn are a seventh and
an eighth gr oUBR%V@E'B%E#G%W%MBQM&%WWW&'°§‘8 1'4'-] c agonists of MA-R
that are smal | phemiggciohes), albnantyt ésocamprehyh earingl, d7Rdialkgliagdotryl,and an

ei ghth group o nds o £. prodrugs of

f f | | E. ,De i bed her.ei
conpounds of fB?r(ﬁ:‘gl' c?rl BrnyhRaf Hgéﬂlﬁyl?q{%'ﬂsy Igg@@cﬁ}bgﬁqr@b@rﬁ%@s%e}swh
her cof - 58 WO 2000 113703 e 008, ALeoRe T 013 Combounds_of “for mil a | E
t her eof . ounds of fornula
have the fol | oSy JTr é‘@?%‘f‘%‘?y%g%ﬁ %‘fﬂaﬁﬁ?y%?‘eﬁé\?'% Ra I E [0133] In

sonme enbodi mentignedhyidyichery end-dimattyleyophickyl o2, dirsethyicyctehaxgiipgs of fornul a
|E, at least o I u or F. In other

e of R4 RS r R6 a. hal n h d )

such enbodi rmnBlgT]EQMCWG[QQQ{W,Ofﬁé-dgﬁet@wq@?xﬁgﬁ ﬁgﬁfyicyal%ﬁexsﬁ,ﬂ?,q In the
Sﬁvent h and ei g’fw’fylcgrblo?aqﬂ,azfyclgbmwGSB,BDfrinfeﬁMnygbhéﬂl, 4-?3ut§(18ycfkﬂ‘ileE¢I|I ed from
the group consisting of H, .substitute U stitu aryl al kyl ,
ot esoar y1 ol ky PYOSEY Mot SRarpPhEN I OGNSRV &
het er ocxr/rg I 3(;! al Is%obnops;mszc_ﬂmdxmz/Bihé,gwlcyoaiﬂetm%/grguﬁéﬁwl h?;-ﬁail‘lﬁhﬂbs’ﬂdhelwlpufﬁ- I n
some enbodi ne , i -di's i tute n group. In other
onbodi monts. | PR ey R BRSSP RO, g o 4.

trifluoromethylcyclohexyl, 2-methyl-4-trifluoromethylcyclohexyl, 2-

flucromethyleyclohexyl, trifluoromethyl(polycyclic cycloalkyl),

fluoromethyl{polycyclic cycloalkyl), and fluoro{polycyclic cycloalkyl) groups.

[0105] In the third and fourth groups of compounds of formula 1A and

IC, R* is selected from H, or substituted and unsubstituted alkyl, alkenyl,
alkynyl, cycloalkyl, heterocyclylalkyl, cycloalkylalkyl, aryl, heteroaryl,
heterocyclyl, arylalkyl, or heteroarylalkyl groups. In ane embodiment, R* is H.

[0106] In the third and fourth groups of compounds of formula IA and
IC, L is selected from the group consisting of a covalent bond, -CHy-, -O-, -S-,
and -NH-.

[0107] In the third and fourth groups of compounds of formula IA and

IC, R’ is selected from the group consisting of substituted and unsubstituted
arylaminoalkyl, aryl, and aryloxyalkyl groups or is selected from a group of
formula IIC;
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di-al kyl phenyl et hyl groups. In still other enbodinments of the seventh and

ei ght h groups of conpounds of fornmula IE, RL is selected fromthe group that
i ncl udes phenyl et hyl, 2, 4-di chl orophenyl et hyl, 4-net hoxyphenyl ethyl, 4-
phenoxyphenyl et hyl , 4-bronophenyl et hyl , 4-net hyl phenyl et hyl, 4-

chl orophenyl et hyl , 4-ethyl phenyl et hyl, cycl ohexenyl et hyl, 2-

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

nmet hoxyphenyl et hyl, 3-fl uorophenyl et hyl, thienylethyl, 4- hydr oxyphenyl et hyl ,
3, 4-di net hoxyphenyl et hyl, 2-chl oro-4-ix Iethyl 2-f 1 uoro-4-

met hy] phenyl et hyl , 2-fl uoro-4-chl or oph et hyCHz2)m
2-fluoro-4-bronophenyl ethyl, 2-fluoro- 4T4 tho*yphenylethyl
2-trifluoronethyl-4-fluorophenyl et hyl, 2, Iuorophenylethyl

2, 4- di net hyl phenyl et hyl , 2, 4- dlnethoxyph ethyl (2- pyrldyl)ethyl,
(3-pyridyl)ethyl, (4-pyr|dyl)ethyl (pyr|dyI)(hydroxynethyI)ethyI
(phenyl) (hydr oxynet hyl ) et hyl subst it ut ed a"g;unsubstltuted
(heteroaryl) (hydroxynet hyl )ethyl, substituted and unsubstituted 59
(aryl) (hydroxymet i )uhft hyt jgiRURRd aﬁ&'hﬁ:ﬁh(‘g&ﬁ@lé o?ﬂgm Bém%flférkﬁu?éim and

(aryl) (al koxymet hyl hyl, substituted an nsubstl ut ed 0 o
(aryl) (aryl oxymet selactedsfraem the grodel censisting 916k @ U8 .cand NR® where R”.

| al k
o %Eﬁretye?oam"ﬁiﬂﬁ% L T S 4 g

(aryl) (heterocyci g odinenis (R tlaaeelkxmowlgu@s@s & mediy! group
(heteroaryl) (al ko%ygeétlt]yl )ethyl, substituted and unsubstituted
(heteroaryl) (aryl oxynmethyl) et hyI substi tuted and unsubstituted

(heteroaryl) (aryl al koxynet hyi ) et h , Substituted and unsubstituted
(het eraaryl ) (het efSH®Y | oxy @ hgthi ﬁ?/ fourth ggoups ik compeundsefdomuaihsand: ut ed

(heteroaryl)(heteq@mgggmmw %’MC&‘%“W@%&”?@‘E%HEB {ﬁg@g kents, R is

a Hor is an al kyl group havin one to e In some such
enbodi nents, R i$2 OM'éraé‘-E’saF subslitted arynse Hw!s,arrmo.uaﬂwbmm hyl ,

et hyl, or propyl éﬂg'% a YA b t Sk Arf hyl group.
(01351 Descri bed h mIJgtre orrploun§, &? ‘f% oxgc S Rl is a
substituted or unmmﬁw@m@nyl group such as a substltut ed or
unsubstituted allyl group or a substituted or unsubstituted vinyl group.

[0110] in the third and fourth groups of compounds of formula IA and
IC, m is an integer selected from the group consisting of 0, 1, and 2. In some
embodiments, mis 1.

[0111] ' Also described are a fifth and a sixth group of
compounds that are p_qtgant and specific agonists of MC4-R that are small
molecules. Thus, 2lso described are

a fifth and a sixth group of compounds of formula iD. |

Described herein‘ are prodrugs of compounds of formula
1D, pharmaceutically acceptable salts thereof, stereoisomers thereof,
tautomers thereof, hydrates thereof, or solvates thereof.
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[01361 In the seventh and ei ghth groups of conpounds of formula IE, R is H
or is a substituted or unsubstituted al kyl group. In sonme such enbodinents,
R is H (01371 In the seventh and ei ghth groups of conpounds of fornula IE,
R4, R5, andW&208¥H2P%dependent|y sel ected from the gr oBf"eBMY0EPINg of H,

cl, I, F Br, OH NH2, CN, NO2, and substituted and unsubstituted al koxy,

al kyl, al kenyl, al kynyl, alkylam no, dialkylam no, cycl oal kyl,

het erocycl yl am no, heteroarylanino am nocar bonyl , al kyl am nocar bonyl,

di al kyl am nocar cl oal C 0 am nocar bonyl ,

het er ocycl yl anil ﬁ%@ir bonyq)’{om CH'H' ﬁg{n lﬁiél?'éﬁ‘%/hﬁga% Ft"dfﬁ't’fﬁps In some
enbodi nents, R4, R5, and R6 are selected fromH or a hal ogen such as C or
F. In other enbodinments, at |east 60 VP 2008/ 112793 PCT/ US2004/ 015959 one of
R4, R5, or R6 is a F whereas in her gnbodinentg, R4, R5, and R6 are all
H [0138] In the seventh and ei ghts > 6ripounds of forrmula IE, W is
a group of fornmula Il'A or 1B having the gw ng structure. RlL. R4. R+

R2/ NY N\ Rz'/NV/N R3/ R3// Re 39] In the seventh group of
conpounds of fornmula IE, R is sdéfect ey i
unsubstituted al kyl, al kenyl, alkynyl,lcyclgal kyl, aryl, heteroaryl,
het erocycl yl, aryl al kyl, heteroaryl al k?/l cycl oal kyl al kyl, or

het er ocycl yl al kyI groups and R2. is sel etPed from H, or substituted and

et er ocycl yi . EUMEIBReORaste PO Dt g Fitna eyt of cofirluigs of G 1D.

R e 4 hte “a‘"ea@‘-‘ RN @"‘*Ess“ﬁ'“@’@‘“'mb F‘mi‘”f e Te 8 substi tut ed
is a hetero y ou 5as ut _no imted to, a substitute

or unsubst i tute‘ﬁx 05@5? 'fﬁ\?‘ ?Rﬁpﬂé*k goﬁy % 152 Fdi nyl et hyl group. In some

such enbodi nents, Wis a group of fornmula I1'A. [0140] In the ei ghth gr oup

of conpounds of[011)3]mj| a Ihihe fRiH armhsixtReroups of compounds of formula ID, R' is

selected from the group consisting of H, substituted and unsubstituted
arylalkyl, heteroarylalkyl, aryl, heteroaryl, heterocyclyl, cycloalkyl,
heterocyclylalkyl, cycloalkylalkyl, alkenyl, alkynyl, and alkyl groups. In some
embodiments, R' is a 2 4-disubstituted phenylethyl group. In other
embodiments, R' is selected from 2,4-dihalophenylethyl and 2,4-
dialkylphenylethyl groups. In still other embodiments, R' is selected from the
group that includes phenylethyl, 2,4-dichlorophenylethyl, 4-
methoxyphenylethyl, 4-phenoxyphenylethyl, 4-bromophenylethyl, 4-
methylphenylethyl, 4-chlorophenylethyl, 4-ethyiphenylethyl, gyclohexenylethyl,
2-methoxyphenylethyl, 2-chlorophenylethyl, 2-flucrophenylethyl, 3-
methoxyphenylethyl, 3-flucrophenylethyl, thienylethyl, 4-hydroxyphenylethyl,
3,4-dimethoxyphenylethyl, 2-chloro-4-iodophenylethyl, 2-fluoro-4-
methylphenylethyi, 2-fluoro-4-chlorophenylethyl, 2-fluoro-4-bromophenylethyl,
2-flucro-4-methoxyphenylethyl, 2-trifluoromethyl-4-fluorophenylethyl, 2,4-
diflucrophenyiethyl, 2,4-dimethylphenylethyl, 2 4-dimethoxyphenylethyl, (2-
pyridylethyl, (3-pyridylethyl, (4-pyridyl)ethyl, {pyridyl)(hydroxymethyl)ethyl,
(phenyl)(hydroxymethyl)ethyl, substituted and unsubstituted
(heteroaryl)(hydroxymethylethyl, substituted and unsubstituted
{ary!){hydroxymethyl)ethyl groups, substituted and unsubstituted
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together with the nitrogen to which they are bound, join together to forma
heterocyclic ring. The heterocyclic ring is substituted wth at |east one
group selected fromthe group consisting of substituted and unsubstituted
arylalkyl, -C(=0-alkyl, -alkyl-C(=0-0Calkyl, -C(=0-0Cal kyl, -C(=0 -NH2,
. -C(=O0-NH(al kyl), -C(=O-N(al kyl')2, dialkyl am noal kyl, al kyl am noal kyl ,
am noal kyl, aryl, heteroaryl, heterocyclyl, heteroarylal kyl,

het er ocycl yI al kyI QawlﬂﬂﬁbﬁH&Yﬂﬂ)@tlﬂﬁ'sWém&é@Hﬁéuné fifafgy Ssuch enbodi ments, the
heterocyclic ring is a substitufed 6er azl ne ang I n ot her such

enbodi ment's, the W@f‘%ﬁ%’é’ﬁfﬂ?@y'ﬂﬁ’mﬂ %PS hunsubsfituted T/ US2004/ 015959 s a
piperidine 1ino. iiRaTRKGUHoRINARIEIBEiuIG halRebaRyE or Piperidine

ring is substitute roup se ected fromth I’OU{) consisting of a
tu

phenyl al kyl gr oupfandkeierep %éwt'tyﬂ)em'sﬁ%ﬁt'ﬁtﬂ@déféﬂ phsubgiitutedoup, an
- al kyl - SCH3 rou lh roup, a
pyri éyl groupg a @pll)gﬁ%t%%gﬁmég}rou ylﬁﬁ%%ub?tg%ﬁr%gghg ?urandf%ﬁal Eyl group
[0141] In the sev@ﬁiﬁﬁoﬂw&ﬂ@mﬁhﬂ Qit!nﬂ@llbﬁhtumwdmulaﬁtmiteﬂ milalE R3~is
Ayl eyl el ey Re R ehGinyf sybitias a5 LglibSfpl L CTVPS e
Ihet er ocycln%l Sl kyl (hetﬁf%mlb(awﬂalkmn@kwae?whBkl;dtltutahdnd:ymmtlmgddal kyl g][ oupsI

n one enbodi nen ornmul a
12 "R, s sel eoreroarlfineRIG G Rdn et bl B R0 AR TR
unsubsti tuted cy(tllemw(ylb(hepu?qyclymmeﬂnmétbﬂngqdp,s éshkamglembaﬂh;dnus afitle ar y|
g{)ﬁgf)ztl lng 312 | Islubs | "(?}Hg cg.lp unsérgg dglt ééﬁ @I%% e%& "F‘V%r Ou?ﬁ%exyl
g g (Cjil a: ty: cyc: oﬂmﬂo e@;t@arb@naitdwds cyxs:ouihuwph enﬂzogﬂgemf Eﬂ lsjﬂrhég&a@yh

i al kyl cycl o y.cl. o i a ohex

3-al kyl cycl ohexyl Sﬁ% %cﬁf%a?%f%ﬁi s aé"‘%ﬁ% ?tpﬁa?rk@;pexj&)(%%%ﬁ?me\s’uéh
cycl ohexyl net hyl, erﬁbadnmemsyﬁf isteemgthyl groupni nocycl ohexyl, 4-am nocycl ohexyl,
2, 3-di am nocycl ohexyl 2, 4- di am nocycl ohexyl, 3, 4-di am nocycl ohexyl,

2, 5-di am nocycl oh@xl)(? 2, 6De@b%d¥%§¥ﬂ'a?@§3ﬂ+?< urdg2- di am nocycl ohexyl,

2- al kQxycycl ohexy alkox C exyl oxycyclohexyl

2, 3-di al koxycycl o@fefﬁlyllmla D mw?dclach»@sqhshbmqﬂqnsebm!atedlalksnycgwupcﬁwhyI
2

2-

) g di al koxycycl 05?5%1113%1&@(1 oPirNUb QAU SN or zgsgbsﬂwg?%%ﬂtﬁngéyl

| kyl t hi ocycl ohexy
vnnyl group,

[0115] In the fifth and sixth groups of compounds of formula ID, R? and
R3 are independently'selected from the group consisting of substituted and
unsubstituted arylaikyl, heteroarylalkyl, alkoxy, alkoxyalkyl, aryloxyalkyl,

- - alkylamino, dialkylamino, aryt, heteroaryl, heterocyclyl, cycloalkyl,
heterocyclyialkyl, cycloalkylalkyi, alkenyl, alkynyl, alkyl groups, and -C{(=NH}-
heterocyclyl groups, and groups of formula —~LR’. In some embodiments of
the fifth and sixth groups of compounds of formuia ID, R? is -H or a substituted
or unsubstituted alkyl group. {n some embodiments, R’ is a 2 4-disubstituted
phenylethyl group. In other embodiments, R? is selected from 2,4-
dihalophenylethy! and 2,4-dialkylphenylethyl groups. In stilt other
embodiments, R® is selected from the group that includes phenylethyl, 2,4-
dichlorophenylethyl, 4-methoxyphenylethyl, 4-phenoxyphenylethyl, 4-
bromophenylethyl, 4-methylphenylethyl, 4-chlorophenylethyl, 4-
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al kyl t hi ocycl ohexyl, 4-al kylthiocycl ohexyl, 2,3-dial kylthiocycl ohexyl, 2,4-
di al kyl t hi ocycl ohexyl, 3, 4-di al kyithi ocycl ohexyl, 2,5-dial kylthiocycl ohexyl,
2,6- dial kylthiocycl ohexyl, 2,2-dialkylthiocyclohexyl, fluorocycl oal kyl,

fl uoroal kyl cycl oal kyl, trifluoronethylcycloal kyl, cyclopentyl, cycloheptyl,
cycl ohexenyl, isopropyl, n-butyl, cyclooctyl, 2-arylcyclohexyl, 2-
phenyl cycl ohexyl, 2- arylalkylcyclohexyl, 2- benzyl cycl ohexyl , 4-

phenylcyclohexyl s ol l dial kyl nor bor nyl ,

bornyl, norbor ny hﬂgﬁ% Cgl ?Qﬁwggfg@ﬂ%@%?n st(ﬁwﬁer{yhgyié%bodl ments of the

?2 sevteﬂt h and echj:brbphejmlnjt pﬂ}b-ﬂucmpben_ ydalby!,o’a’-nfequuplaenmt?ﬂg& |sI Sﬁ| eclt ed2
rom e group Si.Sti ed cycl ohexyl, 2-
met hyl cycl ohexylﬁt %@egyﬁglyﬁip%ﬁ@@\ktﬁgr@&%p%gﬁﬁ ycl ohexyl, 2, 4-

di met hyl cycl ohexdimettibxplerivistinl] 2-ghibrbeiodophéhyethlyl 2 flgrocd/c| ohexyl , 3, 4-

3 5.5 1r1 vet ny! cPetulRbEGYethyt AR ehieromeyEn s ReR Bt
Is?ﬁl lnocalrmﬂey{ 2|-ﬁu3rod4 mw?mwwlz-mammwmmm thyl, 2;4-

nme cycl ohe r rQ-

met hzl czcl ohegy?/ if &’QPE?WVI'W' g“ﬁ'@? g,p-fr%ethoxypheny{eﬁny? (2

4-trifluoronet hYﬂyﬁ ?IXYJ-pyn )gmyhyet-p ém I (e h?dl@&ﬂh@lhﬂ?ethyl

2-fl uoronet hyl cycl tri Iuo cI c_cycl oal kyl)

f1 uor omet hyl (poISPE‘?BY)ngf?H’B%\tW% iﬂi%d%/'ﬁ L |c cycl oal kyl )

groups. By way Ofh ﬂ%nqwuﬂﬂymémwbmyl Qﬂbﬂlﬁhé&anﬁnsmww cycl ohexyl,
and pol ycyclic Céﬂéoal roug)s t hat 1 nclude fluorine, incl ude but are

not linmted to, Naydrperarthy)etyl orupssubstitited andunsubstiuted (o the. first
group of conpoungsyipbikbg) d%th?l)éu‘r\n é:b%um@ﬂchnh%sﬁ@éﬁ%&bdl n the seventh and,

ei ghth groups of conpounds Rv is selected fromthe group

consi sting of H, aé}‘ﬂia@mmhﬂ)éﬂ‘%ﬁﬂbsm%ﬁ% upgpbsttutedcy| | al kenyl, al kynyl ,
cycl oal kyl, het e(a%?(ﬁ&)ﬁll&ix’?%‘eth yE¥FA, @ﬁlbéﬁfx{(t@& Kid undubstiutdiet er oaryl

het er ocycIyI nd heéet'er oar roups. In one errbodl ment ,

R4'is H [0143] éeﬂ)ﬁh@tswrwmﬁhﬂ)eéhs&cﬁ% it aﬂﬁlllﬂﬁubﬁti'ﬂtede' : a Wgroup of
they are bound tE APaeRooycyBRnEtyhah), AR AR and RO graup (s
substituted wt h(r@terw@(aﬂ@wmsﬂwl)elhylgsmﬁmut@d amg-gnsubstituted
{heteroaryl)(aryloxymethyllethyl, substituted and unsubstituted
{heteroaryl){arylalkoxymethyl)ethyl, substituted and unsubstituted
{heteroaryl)(heteroaryloxymethyf)ethyl, and substituted and unsubstituted
(heteroaryl)(heterocyclyloxymethyl)ethyl groups. In some embodiments of the
fifth and sixth groups of compounds, R* has any of the values described in
this paragraph, and R* or R?is H or is a substituted or unsubstituted alky!
group. In some such embodiments, R'is H. In other such embodiments, R?
is H.

[0116) ~ Described herein are "compounds of the fifth and
sixth groups of potent and specific agonists of MC4-R, the invention further
provides compounds of formula ID in which R® is a substituted or
unsubstituted alkyi group such as a substituted or unsybstituted aryloxyalkyl
group or a substituted or unsubstituted heteroaryloxyalkyl group. In some
such embodiments, R? is a substituted or unsubstituted aryloxymethyl group.

52



group, a -CH2F group, a -CHF2 group, a -CH2CN group, a --CH20H group, a
-CH20O al kyl group, or a cycloal kyl group such as a cycl opropyl group. In
some such conpounds, the heterocyclic conpound is a piperidine or a

pi perazine. In sonme such conpounds, R' and R2. join together with the .
nitrogen to which they are bound to forma piperazine in which the Natomin
the piperazine ring which is not part of the guanidine group is substituted
with a -C=N group, an -OH group, a -CH2CN group, or a cycloal kyl group. In
63 some conpounds I someiativerRuckambRdinents, RS eomeidnted fromiihd Sroupiconsigiag of

which th b L . . h le i

b yciic st uct urg it 8lolb8 Bl ez aldpds Shent i B BRESYEPE: ooyt i ¢
ring is part of a halggenqreup sushsisrwitht enecor rhare < oeF ¢ dmpane dach embidiiment])’ and
Rz | oi h | ' which, | d f

et er ocych e i g, R bk SAGRF Bkl ke AlGredelatch st " i ng
Cﬂ.l’ bﬁn at om O}‘ t hemethetyeoroatiymlyi group.nip someserudiments of thelfifth apd sixdiegreapdon of
the heterocyclic rj

ng.Ls epl.ace ' .a syl.fur that is bonded to one or
nore oxygen atorns.c’fl'fg?‘mt @ﬁﬁf‘é’f" q%&&ﬁésa' el rmarowp Wh%rﬁgﬂngPHp is
together with the seldotsifeum thee grobp cbndisting ob 2 @-dituuichtenyl, ativorpREMEr azi ne
ring in which onenﬁﬁ th rigg a(‘rptgn atonﬁﬂ;i a‘hé_aﬂgon | carbon atom such
that the piperazi rfeNBAMEMY ZLo-Hmathoxyphenyd - Heighigromngpylriehigepleny.ut ed,
for exanple, w th ZphisloskénylllaPdiR-cioe-MathdxiiRichyl gretsd) An olfet441 The instant
I nvention provi des%gotent agfg.,_spemflc agoni sts of MC4-R that are smal |
mol ecul es and may ERpadypents u'é@d’%‘?’@%@é%’ gEqupn In gerpp Sther embagiments,
adm ni stered to amgla sudBitaetor uRSRstitRRParpRkekyaIgd Sroup@rgounds of fornul a
VA and VB. Also described are ‘r(){odr ugs of the conpound of formula VA and VB,

phar maceuti cal | y ditepaniatioxalkylgrodber eof, stereoci somers thereof, tautonmers
t hereof, hydrates thereof, and solvates thereof.-. Conpounds of fornmula VA

or VB have the folljpmM7ig structures: fedived RrelRark EBmp&Rinds BFthBTiftiRahd R3 N
N-RRY RSN N-Nrz six|_t$1 EFou@ﬁ GFEotenf and specific agonists of MC4-R'

* of formula ID in which R® is a substituted or

unsubstituted heterocyclylalkyl group. In some such embodiments, Rlisa
substituted or unsubstituted heterocyclylmethy! group. In still other such
embodiments, the heteroi:yclyl group is selected from the group consisting of
substituted and unsubstituted 1H-tetrazole, piperazine, piperidine, imidazole,
and morpholine groups. In some such embodiments, R is a
-CHs-heterocyclyi group'Where the heterocyclyl group is a 1H-tetrazole, an
imidazole, an N-methylpiperazine, a 4-hydroxypiperidine, a 3-
hydroxypiperidine, or a morpholine. In stiil other embodiments of the fifth and
sixth groups of compounds of formula ID, R? is a heteracyclyl group. In some
embodiments, R® is a substituted or unsubstituted piperaziny! group such as
an N-methyipiperaziny} group, is a substituted or unsubstituted pyridine group,
is a substituted or unsubstituted tetrazole group, is a substituted or
unsubstituted cycioalkyl group such as a 4-methylcyciohexyl group, oris a
substituted or unsubstituted pheny! group. in yet other embodiments, R® is an
alkoxyalky! group such as a methoxyaltkyl group or an ethoxyalkyl group. in
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VA VB 10145] In conpounds of fornmula VA and VB, R is selected from
substituted or unsubstituted aryl ai kyl, heteroaryl al kyl, aryl, heteroaryl,
64 WO 2004/ 112793 PCTI US2004/ 015959 heterocyclyl, cycloal kyl,

het erocycl yl al kyl , cycl oal kyl al kyl, al kenyl, al kynyl, or alkyl groups. In
sone enbodi nents, R is a substituted or unsubstituted -.arylal kyl group such
as a substituted or unsubstituted phenylethyl group. In sone such

embodi nents, R1 scﬁn@sﬁéméhb&dmﬁdtsphé&%ﬁhmbn@lm b%hcﬁ%s%n4 substituted
phenyl et hyl group or a 2,4-disubstitute egher%l et group such as

4- hal ophenyl et hyﬁlkwm?é'vﬂsmm ASIRIAGH V&fﬁ“pa‘ 4-di hal ophenyl et hyl
groups. In sone enbodinents, Rl is selected from phenylethyl, 2,4-

di chl or ophenyl etmma 4- Wetmgxﬁ@bmybﬁbbwnen&rcﬁfhl@@ﬂﬁﬂﬂhcsbkﬂﬁgrbubs ofd-

br onophenyl et hyl, 4-net hy| hen ch
f1 uor ophenyl et hy‘FDmE'P R B’ﬁ'@h‘zq '& %}sag t'h‘ﬁ%‘ﬁ %’k’ %Iedzalkenyl group

met hoxypheny! et hyilch %&guwtrﬁﬁé'@GNur@ubyﬁtuteaaWIlg%WsulﬁtMé
nmet hoxyphenyl et hyl ,  3- quorophenerthyI t hi enyl et hyl , |ndonIethyI 4-

hydr oxyphenyl et hWSU SWGGWE&WpWT'@Q%WTemZN@hI or o- 4-i odophenyl ethyl, 2-

f1 uor o- 4- et hyl p&ﬁﬁﬂ&tﬁfd?l(ﬂ whﬂ,nqzb‘l;Qb%usstftﬁtaebpnnﬁméh&&éwheteﬂmﬁn gFRip2-
fl uor ophenyl et hyl, | uor o- 4- met hoxypheny é I 2-trifluoronmethyl -

1 Uor ophenyl ot hyRetemaKchiGrouralIemDs BEavp or CIopalioh ST ip gsAdnyRGOmA . 2, 4.
SR i l d dyl ) et hyl ,
e S AR S At A 121

still other enbopyridyhBpyripy WYE@YIMM masrpeolinyt, pipsreziaylandhoxyphenyl et hyl

group, a 2-chlor et hyl, 4-fluorophenylethyl, a 4- |
gt .

chl or ophenyl et hy ruorophenylethyl a
2, 4-di chl or ophenyl et hyl , a 4 bronDphenerthyI
4- bronp- 2-f | uoroéﬁéﬁlll et h{n sgpe gpbopimesits Pﬂthﬁﬁﬁ@zﬂ“délﬁbﬂ'oﬁﬁﬁ% R is

sel ected from phgsy &H&%'off&mﬁtadlbcﬂ"?é MM} fab-s ﬁé@&%@d' ethyl,
4- phenoxyphenyl et hy + r onophenyl et hyl Qﬁ rr%t hbl gr%lgq%tct}unsubsmuted

4- chl or ophenyl et #WVG fﬂt B higy W@tm(’d'@%ﬁdﬁéﬁ@rﬁﬂ%
ﬁefﬁégs)ﬁgﬂsrgi ﬁ@l‘?@ﬂ ‘%fl gor@rfﬁﬁe&r}?;n tﬁtﬁi& ml%eLUF Qt’lﬁaﬂl‘i’ﬁ}yrgl\r‘(oxl>r/l henyl et hyl ,
3, 4- di met hoxypheﬁgﬂb@@lmﬁmts of then i @nQS%Mpmaﬂ?/ f:@mppundgﬂ |i§,8p @ligyl group

such as a methyl group and R? is selected from substituted aryloxyalkyl

groups, phenylaminoalkyl groups or groups of -L R’ where R” is a group

formula !C. '

[0120] In the fifth and sixth groups of compounds of formula ID, R*, R?,
and R® are independently selected from the group consisting of H, CI, |, F, Br,
OH, NHz, CN, NO,, and substituted and unsubstituted alkoxy, alkyl, alkenyl,
alkynyl, alkylamino, dialkylamino, cycloalkyl, heterocyclylamino,
heteroarylamino, aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl,
cycloatkylaminocarbonyl, arylaminocarbonyl, heterocyclylaminocarbonyl, and
heteroarytaminocarbonyl groups. In some embodiments of the fifth and sixth
groups of compounds of formula ID, R*, R®, and R® are sefected from H or a
halogen such as Cl or F. In other embodiments of the fifth and sixth groups of
compounds of formula ID, at least one of R*, R, or R® is a F whereas in other
embodiments, R, R®, and R® are all H.
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met hyl phenyl et hyl , 2-fl uor o- 4-chl or ophenyl et hyl ,
2-fluoro-4-bronmophenyl ethyl, 2-fluoro-4-nmethoxyphenyl et hyl,
2-trifluoronethyl -4-fluorophenylethyl, 2,4- difluorophenyl et hyl,
2,4-dinethyﬂﬁh@éwmé@hyl, 2, 4- di met hoxyphenyl et hyl , (2-P 5?8?%?@?hyl,
(3-pyridyl)ethyl, (4-pyridyl)ethyl, (pyridyl)(hydroxynethyl)ethyl, 65 WO
2004/ 112793 PCT/ US2004/ 015959 (phenyl) (hydr oxynet hyl )et hyl, substituted and
unsubstituted (heteroaryl) (hydroxymethyl)ethyl, substituted and

unsubsti tut ed ') (hydr,0x t hyl ) et hyl oups ubst i t ut d
unsubst i t ut ed “&@il )(a%ﬂ%ﬁ%ls)"@fﬁ Psgﬂ%‘ﬁ?@ﬁﬁﬁa?é’ “'ﬁﬁ@u‘@@? Pt ut ed
(aryl) (aryl oxy rgesupydf ¥ertriud A stiB hiating ek faldvingnstedetdre ut ed

(aryl) (aryl al koxymet hyl ) et hyl , substituted and unsubstituted

(aryl) (het eroaryl oxynet hyl ) et hy%:y sugsti tuted and unsubstituted

(aryl) (heterocycl yl oxynet hyl ) ethyl, substitut and unsubsti tuted

(het eroaryl) (al koxynet hyl ) et hyly_ subgtgd t uted d ungupstituted

(het eroaryl) (aryl oxymet hyl ) etfiyl uhéjf i tued” a ngubstit ut ed
(heteroaryl) (aryl al koxynet hyl ) et hyyl , substituted |and unsubstituted

(heteroaryl) (heteroaryl oxynet h%@l)/é‘t hyl , and sub/silN tuted and unsubstituted
hyl')

(het eroaryl) (heterocycl yl oxyne et hyl grou'ﬁ)as.4. [0146] In conpounds of

formula VA and VB, R3 is selected from substituted or unsubstituted aryl,
het eroaryl, heterocyclyl, cycloal [%I ,  heter ocyq@;l al kyl, or cyl oal kyl am no
groups. Conpounds of formula VAé VB with R3 | ues such as those set

forth above ha en f i hd i l.ati properties
as evidenced b;ter%xer tﬁ%‘f@oﬁé%} gtéﬁgﬂoggﬁggoﬁlﬂ€g@,tﬁ":%%]ﬁlee§{ég to which
t he conpounds lirevreH berenbalitiediant enedbstitufgshalkyl alkenyk addyndosystoatkits and,so
provi de i nprov via LS i i.oproved brain
Cmax val ues. | En@%e@@lgﬁn%t% ﬁr%lwt é&%ﬁiﬂgter@%lc Ié%cﬁamagﬁ Stituted or
unsubstituted Hetesoayclytaliyl grgupsipsd BF isssetactéd ieradi, cosubstitubedband ut ed
het eroaryl gro ki r [ S ' I stituted or
insabst 1§ ut ad eestiuct A6 RRE IR ey it aBF sG] haRocH
t hi onor phol i nylarylaliyir ketgrdnofalicyh roytipalkylalkylyand hetenooydlylalkyligroupsr ol yi |
t hi ophenyl, t 1.0 | r 1 f r
ot r ahyd of hi osSTaHyFh SrBLERIERY ot P G SRR ARIRI ) ¢ g 1
i ndol yl, i mi dazodyd suchmisalzuilingk {imited to, a substituted or unsubstituted

pyrrolidinylmethyl or pyrrolidinylethyl group. In some such embodiments, W is

a group of formula 1A,

[0123] In the sixth group of compounds of formula ID, R" and R?,
together with the nitrogen to which they are bound, join together to form a
heterocyclic ring. The heterocyclic ring is substituted with at least one group
selected from the group consisting of substituted and unsubstituted arylalkyl,
-C(=0)-alkyl, -alkyl-C(=0)-0-alkyl, -C{(=0)-O-alkyl, -C{=0)-NHg,
-C(=0)-NH(alkyl), -C(=0)-N(alkyl)s, dialkylaminoalky!, alkylaminoalkyl,
aminoalkyl, aryl, heteroaryl, heterocyclyl, heteroaryialkyl, heterocyclylalkyl,
and alkylthioalkyl groups. In some such embodiments, the heterocyclic ring is
a substituted piperazine and in other such embodiments, the heterocyclic ring
is a piperidine ring. In some such embodiments, the piperazine or piperidine
ring is substituted with a group selected from the group consisting of a
phenylalkyi group, a substituted or unsubstituted phenyl group, an -alkyl-SCH;
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tetrazolyl, or
from het eroaryl

pyridazi nyl groups. In sone such enbodi nents, R is selected

or heterocycl yI group of fornula 66 WO 2004/ 112793

PCT/ US2004/ 015959 i ~~~ N N I( NHMNH~\, NHi j \\ ON\ CJYHNaHVH
HN ON\ \ i QYO 2041121 H N J z , (\ NH H- N 11 (\I\L] | PCTVEPNPOIPN N |

N / O HNao HHO OHN N 0==<Y HJ H 67 which may be addltlonally

substituted or
formul a VA and

het er ocydyl al kydmup

/

may be unsubstituted. Described herein are conpounds of
VB in which R3 is selected fromsubstituted or unsubstituted

an indolylalkyl group, a morpholinylalkyl group, a pyridyl group, a
piperidinyl group, and a tetrahydrofuranylalkyl group.

[0124] In the fifth and sixth groups of compounds of formula ID, R* is
selected from the group consisting of H, and substituted and unsubstituted
aryl, alkyl, alkenyl, alkynyl, cycloalky!, heteroaryl, heterocyciyl,
heterocyclylatkyl, arylalkyl, heteroarylalkyl, and cycloalkylalkyl groups. In one
embodiment, R* is selected from the group consisting of substituted and
unsubstituted cycloalkyl, polycyclic cycloalkyl, alkenyl, alkyl, and aryl groups.
In still other embodiments, R¥ is selected from the group consisting of
substituted and unsubstituted cyclohexyl, 2-alkylcyclohexyl, 2,2-
dialkylcyclohexyl, 2,3-dialkylcyclohexyl, 2,4-dialkylcyclohexyl, 2,5-
dialkylcyclohexyl, 2,6-dialkylcyclohexyl, 3,4-dialkylcyclohexyl, 3-
alkylcyclohexyl, 4-alkyleyclohexyl, 3,3,5-trialkylcyclohexyl, cyclohexylmethyl,
2-aminocyclohexyl, 3-aminocyclohexyl, 4-aminocyclohexyl, 2,3-
diaminocyclohexyl, 2 4-diaminocyclohexyl, 3,4-diaminocyclohexyl, 2,5-
diaminocyclohexyl, 2,6-diaminocyclohexyl, 2,2-diaminocyclohexyl, 2-
alkoxycyclohexyl, 3-alkoxycyclohexyl, 4-alkoxycyclohexyl, 2,3-
dialkoxycyclohexyl, 2,4-dialkoxycyclohexyl, 3,4-dialkoxycyclohexyl, 2,5-
dialkoxycyclohexy!, 2 6-dialkoxycyclohexyl, 2,2-dialkoxycyciohexyl, 2-
alkylthiocyclohexyi, 3-alkylthiocyclohexyl, 4-alkylthiocyclohexyl, 2,3-
dialkylthiocyclohexyl, 2,4-dialkylthiocyclohexyl, 3,4-dialtkylthiocyclohexyl, 2,5-
dialkylthiocyclohexyl, 2,6-dialkylthiocyclohexyl, 2,2-dialkylthiocyclohexyl,
fluorocycloalkyl, fluoroalkylcyclcalkyl, trifluoromethyleycloalkyl, cyclopentyl,
cycloheptyl, cyclohexenyl, isoprepyl, n-butyl, cyclooctyt, 2-arylcyclohexyl, 2-
phenyleyciohexyl, 2-arylalkylcyclohexyl, 2-benzylcyclohexyl, 4- |
phenylcyclohexyl, adamantyl, isocamphenyl, carenyl, 7,7-dialkylnorbornyl,
bornyl, norborny!, and decalinyl groups. In still other embodiments, R%is
selected from the group consisting of substituted and unsubstituted
cyclohexyl, 2-methylcyclohexyl, 2,2-dimethylcyclohexyl, 2,3-
dimethylcyclohexyl, 2,4-dimethylcyclohexyl, 2,5-dimethylcyclohexyl, 2,6~
dimethyleyclohexyl, 3,4-dimethylcyclohexyl, 3-methylcyclohexyl, 4-
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cycl oal kyl am no groups. For exanple, in some enbodi nents, R3 is sel ected
froma group such as a substituted or unsubstituted cyclopropylanino group;
a substituted or unsubstltuted pi perazinyl al kyl group such as

pi perazi nyl MR BP#1g7%8up or an N-nmet hyl pi per azi nyl met hyFC HP%’L']?W‘"%”

pi peridi nyl al kyl group such as a piperidinylnmethyl group or a

pi peridi nylethyl group. In sonme enbodi nents, R3 nay be selected froma
substituted or unsubstituted aryl or cycloal kyl group Exanpl es i ncl ude

conpounds of the foII r.mu dd| |tut ed.
TN D Nk o eyt e e Sk Sl R e ﬁ%&b&%&'sﬁ ormila VA
and VB, R4, R5,cyaitetyliméathel, isopidessmsient, i7y- amb&gnmbdrn m-H d, I, F, Br, OH

RS AR LR e 87

PCTI US2004/ O15%ﬂuoerM&hylecl@lmpumdﬁflﬁro-ﬁﬂmémjrlajc%eaﬂmVB, R' and R2,
together with nitr

t. ey are form,a substituted or
unsubst it ut ed tHQ%Oé?'BEWEﬁOWﬂ% mefqﬁy'" U%ﬂ'ﬂg@’y ﬁ;ﬂplgexygz- and R2" toget her
Wi t hbt he ni g r cfgernrh@ihyltycbdhewlemﬂac:srembwm@blydyonto"mwloaudwl tut efl or g
unsubstitute tur roc imted to, a
pi perazinyl gr d@ﬁm”&e Ha{jpﬁg' 'icr?y 6’%61’1%,"Qﬁﬁ?rpﬁg&wa@."yﬂﬂa@ﬁ FoUB:h
gnbogl rr?nt s, R Byi\mtdy !LSvEncmhmit(mg@xblﬁﬂpIe\/\ftelﬁ|f[aibte|‘R33 cydldeﬂlqﬁmzyMOhMI ahdt Jhey are ]

ound, forma su u St.i e Zi, n n, SONe suc
embodi nent s, g Cycg?@ﬁ'eqrﬂ‘é? L‘ﬁ?tt W"t“# {FL}?PFE @Hdef %’“\5\3 J}?? fmEsH are bound,
form a piper aZItbyﬂhegtructprestshaforﬂwsabsvm@tth taspect twrteifratgrbmsitcommugds)ur)

selected from fl.uo i fluoronethyl, or trifluoronethyl groups. In
ot her embodi men?fdo" "I?Yn@}wgglﬁ@d 8 together with the nitrogen to which they are

bound, form a piperazinyl group substituted with at |east one ¢ar bonyl
group such that[08R8 pi peindhé fifgh ang sikih greups of compounds of formula ID, R* is

selected from the group consisting of H, and substituted and unsubstituted
alkyl, alkenyl, alkynyl, cycloalkyl, heterocyclylalkyl, cycloalkylalkyl, aryl,
heteroaryl, heterocyclyl, arylalkyl, and heteroarylalkyl groups. In one
embodiment of the fifth and sixth groups of compounds of formula 1D, R¥ is H.

[0126] In the fifth and sixth groups of compounds of formula ID, L is
selected from the group consisting of a covalent bond, -CHz-, -O-, -S-, and
-NH-.

[0127] In the fifth and sixth groups of compounds of formula ID, R is

selected from the group consisting of substituted and unsubstituted
arylaminoalkyl, aryl, and aryloxyalkyl groups or is selected from a group of
formula HC;
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a pi perazinone that may be additionally substituted. In some such
enbodi nents, R' and R2', together with the nitrogen to which they are bound .
forma piperazinone of formula N\' HN which may be additionally

substituted. In sone such enbodinents, R' and R2" together with the
nitrogen to which they are bound form a piperazinone of formula o "t,i N
HN Y I n sonme such enbodi ments, R' and RT, together with the nitrogen to

whi ch they ar d f one. of 2793

PCT/ US2004/ 0153@8%5 hgl"%ﬁﬁh%g‘f%fn 950@8%2%%@%%@%@%@5‘ ent i on
provi des conpousalected frbmrmubaowcmsmm@ofmmcs; 4Rd MRYwREre, R dgebdmer with
the nitrogen to Y. ar und [ 8z oy f fornulas
oo —erpodimets. T A B 850w andiy Rolnd sy Efbimeflslls A 1.0 ™ 23
OM," na\ CFa Nsbmé siith embdiiiments, RO 1541 akpirgroumnsischods & avethwi arodh amdaVB with
R' and R2, valugs such as those set forth above have been found to exhibit
reduced bi oaccuttul ation properties as evidenced by |lower t112 bl ood plasm

values in test subjects to which the conpounds have been admi ni st ered.
General |y, suchjod@epoundsn the fith and sixth groups of compounds of formula ID, R® is

selected from the group consisting of H, a halogen, hydroxyl, carboxylic acid,
and substituted or unsubstituted alkyl, amino, alkylamino, dialkylamino,
atkylaminoalkyl, heterocyclyl, alkoxy, carbonyl, and aminocarbonyl groups.

[0130] In the fifth and sixth groups of compounds of formula ID, mis an
integer selected from the group consisting of 0, 1, and 2. In some
embodiments, mis 1.

[0131} | Described herein are a seventh and an eighth group of
compounds that are potent and specific agenists of MC4-R that are small
molecules. Thus, described herein are '
-a seventh and an eighth group of compounds of formula
IE. Described herein are ‘prodrugs of compounds of
formula {E, pharmaceutically acceptable salts thereof, stereoisomers thereof,
,fautomers thereof, hydrates thereof, or solvates thereof. |
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al so provide inproved plasma Crmax val ues and may al so provide inproved

brain Cnax val ues and intracerebroventricular (icv) effi cacy Si gni fi cant
reductions in Fl (food i ntake) at 16 hours and 30 npK ( Were al so
observed i WO B ects for some conpounds of for rruI%FnT%)ﬁ

Compounds in which RL and R 2' join together with the nltrogen to whi ch t hey
are bound to forma piperazine, particularly a piperazine with reduced
basicity at the distal NH group have been found particularly suitable as

possessi ng bi o cunul ro tie f such conpounds
are set forthiﬁﬁﬁfh a ﬁgﬂﬁﬂﬂﬂgk @Fﬁﬁ@&”ﬁﬁﬁvﬁf U®onpounds of
formula VA and VB in whlch R' and R2' join to form a pi perazi ne substituted
with a 70 WO 2004/ 112793 PCTI US2004/ 055959 Rm)nofluoroalkyl a

di fluoroal kyl, and/or a trifluoroal kyl or a piperazinone such as an
al kyl pi perazi none, are just someRexam ﬁbounds whi ch exhi bit
reduced bi oaccunul ati on properties essi ng excel l ent efficacy.

[ 0151] In conpounds of fornula VA a is selected from substituted
or unsubstituted cycl oal kyl groups. $ﬁq omeFgnbogj nents, R3, is selected
fromthe group consisting of substituted anfd unsubstituted cycl ohexyl,

2- al kyl cycl ohexyl, 2,2-di al kyl cycl ohexyl, 28%3-di al kyl cycl ohexyl, 2, 4-
dialkylcyclohexyl, 2,5-dialkyIcycIohexyIEEZ,G-diaIkylcyclohexyl, 3, 4-

di al kyl cycl ohexyl, 3-al kyl cycl ohexyl, 4-al kyl cycl ohexyl, ‘
3,3,5-trialkyl thexylln sorae@mmamk@dsfawbevemmmm Mﬁlg@dws

4- am nocycl ohex m n clo 4-d cl ohex
3, 4- di am nocycl® éW@?Wd% 05?‘5' %%H&e{l %I?EQyIR or %mﬁ 'Ft%i %ﬁ%?yl
2, 2-di am nocycloehex;ybmeesuohléfﬁwwsﬁt@fweabt or%@rlﬂépnﬁfcomﬁ@@xyl
4- al koxycycl ohexyl , 2, 3- dialkoxycyclohexyl dialkoxycyclohexyl,

3,4-dialk |, K h 2.6-d h |,
54 dral Kooy GlAp 2 %ﬂyﬁﬁahm%éé%ﬁbﬁr@%%‘ of @%W?ﬁf@@@%@%&iﬁy
g ?ll Iéyl ][ EI lothcllﬁfesgIécte&fram tdi gtjdup:cghalslfﬁrl]mcdfbhlem%étltuted and unsubstituted

ia i oc e | | ohe
d| al kyl t hlyocycl M%g@me)%ogwgq"g’l '\{Ef ’fﬁ*%@%‘f’ﬁﬁ@&%yc@ c‘éc’l?ﬁlg‘ll 'kyl t hi ocycl ohexyl
f 1 uorocycl oal kmbteroidyolqradlql Icyd:loadkglrlalhjvlkallkenyt hlkﬁ/hyl,ommmwmgkmpsl traddnyd °, L

cycl opent yl he | ohexen coc | cycl ohexyl ,
2¥pheﬁy| czcloh ogrrﬁ\t@/ R'i§ 42 2480 ke %nyle& grOUp ) tX y Xy

embodiments, R’ is selected from 2,4-dihalophenylethyl and 2, 4~

dialkylphenylethyl groups. In still other embodiments of the seventh and
eighth groups of compounds of formula |E, R' is selected from the group that
includes phenylethyl, 2 4-dichlorophenylethyl, 4-methoxyphenylethyl, 4-
phenoxyphenylethyl, 4-bromophenylethyl, 4-methylphenylethyl, 4-
chlorophenylethyl, 4-ethylphenylethyi, cyclohexenylethyl, 2~
methoxyphenylethyl, 2-chlorophenylethyl, 2-fluocrophenylethyi, 3-
methoxyphenylethyl, 3-fluorophenylethyl, thienylethyl, 4-hydroxyphenylethyl,
3,4-dimethoxyphenylethyl, 2-chloro-4-iodophenylethyl, 2-fluoro-4-
methylphenylethyl, 2-fluoro-4-chiorophenylethyl, 2-flucro-4-bromophenylethyl,
2-fluoro-4-methoxyphenylethyl, 2-triftuoromethyl-4-fluorophenylethyl, 2,4-
difluorophenylethyl, 2,4-dimethylphenylethyl, 2,4-dimethoxyphenylethyl, (2-
pyridylyethyt, (3-pyridyl)ethyl, (4-pyridyl)ethyi, (pyridyl}{(hydroxymethyl)ethyl,
{phenyh)(hydroxymethyl)ethyl, substituted and unsubstituted
(heteroaryl)(hydroxymethylethyl, substituted and unsubstituted
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aryl al kyl cycl ohexyl, 2-benzyl cycl ohexyl, 4-phenyl cycl ohexyl, adamantyl,

| socanphenyl ,

decal i

nyl

carenyl, 7,7-dialkyl norbornyl, bornyl, norbornyl, and
groups. In still other enbodinents, R3, is selected fromthe

group consisting of substituted and unsubstituted cycl ohexyl,
2-met hyl cycl ohexyl, 2,2- dinethyl cycl ohexyl, 2,3-dinethyl cycl ohexyl,

2, 4-
3,4-d
3, 3, 5-
7, 7-di
2-flu
4, 4-

t

i met hyl cyc
timethylc

di net hyl cycl ohexyl, 2,5- dinethyl cycl ohexyl, 2,6-di nethyl cycl ohexyl,
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fromany of the follo
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SO
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{(heteroaryl)}(heteroaryloxymethyl)ethyi, and substituted and unsubstituted
(heteroaryt)(heterocyclyloxymethylethy! groups. In some embodiments, R' is
a H or is an alkyl group having from one to eight carbon atoms. In some such
embodiments, R' is H whereas in other such embodiments, R' is a methyt,
ethyl, or propyl group. In some such embodiments, R' is a methyl group.

[0135} Described herein are

compounds of formula IE in which R’ is a substituted or

unsubstituted alkenyl group such as a substituted or unsubstituted ailyl group
or a substituted or unsubstituted vinyl group. '

[0136] In the seventh and eighth groups of compounds of formula IE,
R'is H or is a substituted or unsubstituted alkyl group. In some such
embodiments, R' is H.

[0137) In the seventh and eighth groups of compounds of formula iE,
R*, R®, and R® are independently selected from the group consisting of H, CI,
I, F, Br, OH, NH;, CN, NO,, and substituted and unsubstituted alkoxy, alkyl,
alkenyl, alkynyl, alkylamino, dialkylamino, cycloalkyi, heterocyclylamino,
heteroarylamino, aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyi,
cycloaltkylaminocarbonyl, arylaminocarbonyl, heterocyclylaminocarbonyl, and
heteroarylaminocarbonyl groups. In some embodiments, R*, R®, and RE are
selected from H or a halogen such as Clor F. In other embodiments, at least
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one of R*, R®, or R® is a F whereas in other embodiments, R*, R®, and R® are
all H.

[0138] In the seventh and eighth groups of compounds of formula IE, W
is a group of formula llA or lIB having the following structure.

'

T |R4' T.‘c
N N..
o T ;{ Rz'/NYNS{
N
R~ R /N
RY
A 1B
[0139] in the seventh group of compounds of formula IE, R" is selected

from H, or substituted and unsubstituted alkyl, alkenyl, alkynyl, cycloalkyl, aryl,
heteroaryl, heterocyclyl, arylalkyl, heteroarylalkyt, cycloalkylalkyl, or
heterocyclylalkyl groups and R? is selected from H, or substituted and
unsubstituted alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl, heterocyclyl,
arylalkyl, heteroarylalkyl, cycloalkylalkyl, and heterocyclylalkyt groups. In
some such embodiments, at least one of R" and R? is a heterocyclylalkyl
group such as, but not limited to, a substituted or unsubstituted
pyrrolidinylmethyl or pyrrolidinylethyl group. in some such embodiments, W is
a group of formula A,

[0140] In the eighth group of compounds of formula IE, R" and R?,
together with the nitrogen to which they are bound, join together to form a
heterocyclic ring. The heterocyclic ring is substituted with at least one group
selected from the group consisting of substituted and unsubstituted arylalkyl,
-C(=0)-alkyl, -alkyl-C(=0)-O-alkyl, -C{=0)-O-alkyl, -C(=0)-NHa,
-C(=0)-NH(alkyl), -C(=0)-N(alkyl),, dialkylaminoalkyl, alkylaminoalkyl,
aminoalkyl, aryl, heteroaryl, heterocyclyl, heteroarylalkyl, heterocyclylalkyl!,
and alkyithioalkyl groups. [n some such embodiments, the heterocyciic ring is
a substituted piperazine and in other such embodiments, the heterocyclic ring
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is a piperidine ring. In some such embodiments, the piperazine or piperidine
ring is substituted with a group selected from the group consisting of a
phenylalkyl group, a substituted or unsubstituted phenyl group, an -alkyl-SCHj
group, an indolylalkyl group, a morpholinylalkyl group, a pyridyl group, a
piperidinyl group, and a tetrahydrofuranylalkyl group.

[0141] In the seventh and eighth groups of compounds of formula IE,
R* is selected from the group consisting of H, and substituted and

. unsubstituted aryl, alkyl, alkenyl, alkynyl, cycloalkyl, heteroaryl, heterocyciyl,
heterocyclylalkyl, arylalkyl, heteroarylalkyl, and cycloalkylalkyl groups. Inone
embodiment of the seventh and eighth groups of compounds of formula IE,
R? is selected from the group consisting of substituted and unsubstituted
cycloalkyl, polycyclic cycloalkyl, alkenyl, alkyl, and aryl groups. In still other
embodiments, R* is selected from the group consisting of substituted and
unsubstituted cyclohexyl, 2-alkylcyclohexyl, 2,2-dialkylcyclohexyl, 2,3-
dialkylcyclohexyl, 2 4-dialkylcyclohexyl, 2,5-dialkylcyclohexyl, 2,6-
dialkylcyclohexyl, 3,4-dialkylcyclohexyl, 3-alkylcyclohexyl, 4-alkylcyclohexyl,
3,3,5-trialkylcyclohexyl, cyclohexylmethyl, 2-aminocyclohexyl, 3-
aminocyclohexyl, 4-aminocyclohexyl, 2,3-diaminocyclohexyl, 2,4-
diaminocyclohexyl, 3,4-diaminocyclohexyl, 2,5-diaminocyclohexyl, 2,6-
diaminocyclohexyl, 2,2-diaminocyclohexyl, 2-alkoxycyclohexyl, 3-
alkoxycyclohexyl, 4-alkoxycyclohexyl, 2,3-dialkoxycyclohexyl, 2,4-
dialkoxycyclohexyl, 3,4-dialkoxycyclohexyl, 2,5-dialkoxycyclohexyl, 2,6-
dialkoxycyclohexyl, 2,2-dialkoxycyclohexyl, 2-alkylthiocyclohexyl, 3-
alkylthiocyclohexyl, 4-alkylthiocyclohexyl, 2,3-dialkylthiocyclohexyl, 2,4-
dialkylthiocyclohexyl, 3,4-dialkylthiocyclohexyl, 2,5-dialkylthiocyclohexyl, 2,6-
dialkyithiocyclohexy!, 2,2-dialkylthiocyclohexyl, fluorocycloaikyl,
fluoroalkylcycloalkyl, triflucromethylcycloalkyl, cyciopentyl, cycloheptyl,
cyclohexenyl, isopropyl, n-butyl, cyclooctyl, 2-arylcyclohexyl, 2-
phenyleyclohexyl, 2-arylalkylcyclohexyl, 2-benzylcyclohexyl, 4-
phenyicyclohexyl, adamantyl, isocamphenyl, carenyl, 7,7-dialkylnorbornyl,
bornyl, norbornyl, and decalinyl groups. In still other embodiments of the
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INH MOF (/A\\ OH MO/ O NOWYN~xa Fm \ '"( NF HHN a N 14N
~NNM O or a”™ I / \ NNHM 0 101531 Described herein are potent and
specific agonists of MA-R that are small nol ecul es and may exhi bit reduced
75 bi oaccumrul ati on properties when adm nistered to ani mal subjects. In
Descri bed herein are conpounds of formula VIA and VIB. Al so described herein
are prodrugs of the conpound of forrmula VIA and VIB, pharnaceutically
acceptabl e salts thereof, stereoisoners thereof, tautoners thereof,

hydrat es t her eof , SE¥eNtR and giobth grEps Bt componpds pliarreula 1B Rl s selectad fiomi VI B
have ‘the fol | owi nghegrou clnistingfBabSitked Bnd BRsuBstittiddeyRionexyi M\ ~ ~N %N\ ~

methyleyclohexyl, 2,2-dimethylcyclohexyl, 2,3-dimethylcyclohexyl, 2,4-
dimethylcyclohexyl, 2,5-dimethyicyclohexyl, 2,6-dimethyleyclohexyl, 3.4-
dimethylcyciohexyl, 3-methylcyclohexyl, 4-methylcyclohexyl, cyciohexenyi,
3,3,5-trimethyleyclohexyl, 4-t-butylcyclohexyl, cyclohexyimethyl,
isopinocampheyl, 7,7-dimethylnorbornyl, 4-isopropyleyciohexyl, 3-
methylcycloheptyl groups, 2-fiuoro-4-methylcyclohexyt, 4-fluoro-2-
methylcyclohexyl, 4,4-difluoro-2-methylcyclohexyl, 4-trifluoromethylcyclohexyt,
2-methyl4-trifluoromethylicyclohexyl, 2-ﬂuoromethylcyclohexyl,
triflucromethyl(polycyclic cycloatkyl), fluoromethyi(polycyclic cycloalkyl), and

-~ fluoro(polycyclic cycloalkyl) groups. By way of nonlimiting example, suitable
R¥ cycloalkyl, cyclohexyl, and polycyclic cycloalky! groups that include
fluorine, include, but are not limited to, the structures set forth above with
respect to the l:ifst group of compounds of formula A, iB, and IC.

[0142] " In the seventh and eighth groups of compounds of formula IE,
R* is selected from the group consisting of H, and substituted and
unsubstituted alkyl, atkenyl, alkynyl, cycioaltky!, heterocyclylalkyl,
“cycloalkylalkyl, aryl, heteroaryl, heterocyciyl, arylalkyl, and heteroarylalky!
groups. In one embodiment, RY is H.

[0143] Described herein are compounds

- "~ which include; | a W group of formula lIA or 1B where RY and R? join fogsther
with thé nitrcgen fo which they are bound to form a heterocyclic group, the
heterocyclic group is substituted with a -CN group, an —OH group, a -CF3
group, a -CHF group, a —CHF; group, a -CH,CN group, a ~CH,OH group, a
-CHZO-alkyl group, or a cycloalkyl group such as a cyclopropyl group. In
some such compounds, the heterocyclic compound is a piperidine or a
piperazine. In some such compounds, R" and R? join together with the
nitrogen to which they are bound to form a piperazine in which the N atom in
the piperazine ring which is not part of the guanidine group is substituted with -
a -C=N group, an —OH group, a -CH,CN group, or a cycloalky! group. In
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R3~N1 / N "Z RVNN Z 4 H4 VIAVIB [0154] In conpounds of fornula VIA
and VIB, R is selected from substituted or unsubstituted aryl al kyl,

het eroaryl al kyl , aryl, heteroaryl, heterocyclyl, cycloalkyl,

het erocycl yl al kyl , cycl oal kyl al kyl, al kenyl, al kynyl, or alkyl groups. In
sonme enbodi ments, R is a substituted or unsubstituted arylalkyl group
suchas a substituted or unsubstituted phenylethyl group. In sonme such

nbodi t's; ' i s A ' : < tituted
ohenyl et hyl *gr ocsynd cBpaigis fr Wifch "SR B i ooty g nifool fo whiho! ! vt ©
4- hal oph}anyl et hihey are haural to-faink exhpfsinecyglicing ithe betdradydleds A &iaypliceny| et hy |
roups. In sone i , vl L -
gi ch!oor ophenyl e?%ﬁggiﬁl%géﬂ%%%p%%Fﬁﬁ%g{ﬂ%%&qﬁ& %ﬁ%@%%ﬁ%?éb%? ﬁJ,alr]tzqua
br onbpheny| et hy bpirotyolizt shyiciuine.n il sinkeycomgiounds ar which R/ andigf joirtogether
et hoxyphony! ot M ST B el e BS B TRTABlReucH . oe
Lre'ahoxypﬂeny: et halierocgctgi rg_iyié}[sﬁbmtduﬁﬂ Buth tth'ﬁha ﬁngbmﬁoyllatorgmmc?ll ﬁt hy: , tﬁ-l ,
r oxyphenyl e .3, 4- di met hox ny| e , 2-chl qro- 4-i odophenyl.e , 2-
T or o i ot nyl BEIRAVEEHIIG S 2 CHIGPECTbS Ghie SRR R hetefB RS 76" wo
20041112793 PCTtdpfadd@dihb 95 k31 igaraed Yo 64d bt more oxygen atoms. For
2-fluoro-4-met hoxyphenylethyl, 2-trifluoromeshyl-4- fluorophenylethyl,
2. 4-di | uor opheRYATERIRyIN SOmeRTbaImRYISHTIcARA : I fogsther wih 1B RERIEMENY! ot hy! |
(2- pyridyl) et hylyhich3neyarebouh8té¥m a(ﬁp&?éﬁhg)‘ing% lch one of the ring carbon

(pyridyl) (hydroxynet hyl )ethyl, and (phenyl) (hydroxynethyl)ethyl groups. In
still other enb@tmeif@carpeny) cargan éél"laﬁp tg%léeQWW%mP@ﬂﬁ'&?phenyl et hyl

group, a 2-chl ofRean WRIAMMNPHE iRt Subistitufsd, FotQxamiphi) Withtdialkyt §rotp
chl orophenyl et hyl, a 4-chl oro-2-fluorophenyl ethyl, a
2, 4- di chl or opheBY¢eahg methyl gipup: onophenyl et hyl, “or a
4- br ono- 2- f | uor ophenyl et hyl group. In still other enbodinents, R is

sel ected from pfenml et hyThedndtaft infinibR BRAMSS Pokit and-speaRdagarbiesy | et hyl ,
4- phenoxyphenyl et hyl, 4- brormﬁhenyl ethyl , 4- net hyl phenyl et hyl,
4- chl or ophenyl eMB thatare sma ?Fys/“d pIv-exNik ediced Ripaccumulation

2- met hoxypheny| gidpéttieseiell LIMMRARRINYA & dhithal sibfectr UGG W are3-
compounds of .for-mula VA and ‘ | {
VB. Also described are prodrugs of the
compound of formula VA and VB, pharmaceuticatly accehtable salts thereof,
stereoisomers thereof, tautomers thereof, hydrateé thereof, and solvates
thereof. Compounds of formula VA or VB have the following structures:

0 R®
RrR? R R RS R?
N|/ Sy N~
R? /l\ 2
R N R Sy N S
|, |
R R4 =4
VA vB
[0145] In compounds of formula VA and VB, R' is selected from

substituted or unsubstituted arylalkyl, heteroarylalkyl, ary!, heteroaryt,
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met hoxyphenyl et hyl, 3-fl uorophenyl ethyl, thienylethyl, 4-hydroxyphenylethyl,
3, 4- di et hoxyphenyl et hyl , 2-chl oro-4-i odophenyl et hyl , 2-fl uoro- 4-

nmet hyl phenyl et hyl , 2- f1 uor o- 4- chl or ophenyl et hyl ,

2-f1 uor o- 4- WOGAYPREMY| et hyl ,  2-fl uor o- 4- met hoxyphenyl'3é3t1‘FHﬁP"""""lsgsg
2-trif|uoronethy|-4-f|uorophenylethyl 2,4- difluorophenyl et hyl,

2, 4- di met hyl phenyl et hyl , 2,4-dinethoxypheny|ethy|, (2- pyridyl)ethyl,
(3-pyridyt)ethyl, (4- pyridyl)ethyl (pyridyl) (hydroxymet hyl ) et hyl ,
(phenyl) (hydro met h stit d an tituted
(heteroaryl)(h é % '%laé'fyillj]e efg%ty'{ﬁﬁ‘tvhP&ﬂﬁ@ﬁﬂsﬂb@wﬁfw@ﬂ or
(aryl) (hydroxy e f?fbl)[ﬁt hit lsofheGabdintents (R ligla eabamﬂea:asu\mbsﬁtufeed
(aryl)(alkoxynet eth subst|b§ted and u bstl

(aryl) (aryl oxyR&A ﬁ“"h & Bstbatiien OnYRpUbRS R H“PD@%@Y' group. In

(aryl) (arylal keesma\%hayémabmmemss Rbgtd $ubstdted eHVIéﬂi?E@rbhplbﬁ% as a 4
(aryl) (het eroar | 0x rret substitute %Huns bstituted

et

(aryl) (heterocy tP%W 'Wiﬂt‘%lﬂmﬂp or & At Histbitifge @ﬂgfql{plﬁug@as
(heteroaryl) ( alkmrpme h;bwm%pmam—ambﬁ}phbwl@lﬁylaéﬁh 2 adARRdpHer e thy]
(heteroaryl) (aryl oxy % L suB$ ted and UnSllletltut ed
(het eroaryl )(aﬂ&u&fsk %ﬁ%ﬁ Vi ?é’f’ﬁws s§ @%c{qgtfgﬁn ARePYIgIBYldtH t ut ed
Eﬂet eroary: ggﬂ@{cﬁfo&ﬁih)érﬂémVth?éﬁh@iﬁﬁénylaﬁ'ﬂ zapwdxy @q2 4/4{2338? i tuted

et er oar erocycl yl oxyne
PCT/ u5200)4//015§ 9 i)f/%fe%%l% M%@#&BP'@PWF%&‘%@ VIB, R3is
sel ected from iugop h@?&ﬁy[tmémwpﬁénw t@bbhg,t@memwlzal kyl , het eroaryl al kyl ,
al koxy, al kyl am no, ﬁ*' het er oary het erocycl yl,

cycl oal kyl , heF@tWE'I‘@Véﬁt%S}vI 2‘°“'%'3?Eh%’él‘ﬁ¥'%'aqMFQP'Q“N@HW 3-al kynyl, or al kyl
groups. Corrpoumé%h@(fypﬁafymh yﬂ&roﬁ'@ﬁw\é{hﬁ m.értwéﬂ%nvaa@ﬂétr@uah as those set

forth above have been foun educed oaccunul ati on properties

as evi denced b\PV‘F'"BWeP‘-i@@WbI3db‘€'}meﬂ1°é\§m’§”w§ﬂﬂb§ thlPr‘P'és'Pd%hSP)életM' £0 whi ch

the conmpounds kgye- ilﬁ@fhylp%@mrléﬂh?fi ﬁfcﬁléro-ﬁﬂﬂ%ahéwdetﬁﬁchbwﬂl@undS al so
provi de inproved plasm al ues_ an | sQ provide inproved brain

Cmax
Cmax val ues. | Auggrkenvistimd R ﬂ'é‘?{?ﬁ mﬁﬁowhg'é\['%tBY’e%‘tﬂfWSFﬁ’%ﬁjBﬂﬁrt uted or
unsubsti t ut ed *ﬂ@ér@bﬁ@dwétuw 2 mdmeﬁ)pﬁénﬁahﬁtz wirﬁé&h bhéHWé!hﬁtz hut ed

het er oaryl groups. In’other enbodi R3 ed from substituted or
unsubst it ut ed Swetawyhenylethyl (2-pyndyl)ethyl '(3- pyndyl)ethyl (4 pyndyl)ethy.

(pyridyl)(hydroxymethyl)ethyl, and (phenyl)(hydroxymethyl)ethyl groups. In
still other embodiments, R’ is selected from a 2-fluoro-4-methoxyphenylethyl
group, a 2-chloro-4-methoxyphenylethyl, 4-fluorophenylethyl, a 4-
chlorophenylethyl, a 4-chloro-2-flucrophenylethyl, a 2,4-dichlorophenylethyl, a
4-bromophenylethyl, or a 4-bromo-2-fluorophenylethyl group. In still other
embodiments, R' is selected from phenylethyl, 2,4-dichlorophenylethyl, 4-
methoxyphenylethyl, 4-phenoxyphenylethyl, 4-bromophenylethyl, 4-
methylphenylethyl, 4-chlorophenylethyl, 4-ethylphenylethyl, cyclohexenylethyl,
2-methoxyphenylethyl, 2-chiorophenylethyl, 2-fluorophenylethyl, 3-
methoxyphenylethyl, 3-fluorophenylethyl, thienylethyl, 4-hydroxyphenylethyl,
3,4-dimethoxyphenylethyl, 2-chioro-4-iodophenylethyl, 2-fluoro-4-
methylphenylethyl, 2-fluoro-4-chlorophenyiethyl, 2-fluoro-4-bromophenylethyl,
2-fluoro-4-methoxyphenylethyl, 2-trifluoromethyl-4-fluorophenylethyl, 2,4-
difluorophenylethyl, 2,4-dimethylphenylethyl, 2,4-dimethoxyphenylethyl, (2-
pyridylyethyl, (3-pyridyl)ethyl, (4-pyridyl)ethyl, (pyridyl){(hydroxymethyl)ethyl,
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pi peridinyl, piperazinyl, norpholinyl, thionorpholinyl, tetrahydrofuranyl,
furanyl, pyrrolidinyl, pyrrolyl, thiophenyl, tetrahydrothiophenyl, pyranyl,
t et rahydropyranyl, tetrahydrothiopyranyl, pyrazinyl, thiazolyl, pyrimdinyl,
qui nucl i di nMO,2004AFPY | | i mi dazol yl, triazolyl, tetrazdIGIIUS28#OI8 | dazi nyl
groups. In sone such enbodinments, R3 is selected fromheteroaryl or
het erocyclyl group of formula 78 WO 2004/ 112793 PCT/ US2004/ 015959 C LN)I1J
MmN N /N \ M N~ Ny7 (/" NH/s NH k- r -NN/ HNO HHH N N

J

O H N 1\ Dot it M ddhuy (/= (/17 HVH N HO

(heteroaryl}hydroxymethyl)ethyl, substituted and unsubstituted
(aryl)(hydroxymethyl)ethyl groups, substituted and unsubstituted
(aryl{alkoxymethyl)ethyl, substituted and unsubstituted
(aryl)(aryloxymethyl)ethyl, substituted and unsubstituted
(aryl){arylalkoxymethyl)ethyl, substituted and unsubstituted
(aryl)(heteroaryloxymethyl)ethyl, substituted and unsubstituted
(aryl)(heterocyclyloxymethyl)ethyl, substituted and unsubstituted
(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)(heterocyclyloxymethyljethyl groups.

[0146] In compounds of formula VA and VB, R® is selected from
substituted or unsubstituted aryl, heteroaryl, heterocyclyl, cycloalkyl,
heterocyclylalkyl, or cyloalkylamino groups. Compounds of formula VA and
VB with R® values such as those set forth above have been found to exhibit
reduced bioaccumulation properties as evidenced by lower f1; blood plasma
values in test subjects to which the compounds have been administered.
Generally, such compounds also provide improved plasma Cpax values and
may also provide improved brain Cye values. In some embodiments, R® is
selected from substituted or unsubstituted heterocyclyl groups or substituted
or unsubstituted heteroaryl groups. In other embodiments, R® is selected from
substituted or unsubstituted pyridinyl, piperidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, tetrahydrofuranyl, furanyl, pyrrolidinyl, pyrrolyl, thiophenyl,
tetrahydrothiophenyl, pyrany!, tetrahydropyranyl, tetrahydrothiopyranyi,
pyrazinyl, thiazolyl, pyrimidinyl, quinuclidinyl, indolyl, imidazolyl, triazolyl,
tetrazolyl, or pyridazinyl groups. In some such embodiments, R? is selected
from heteroaryl or heterocyclyl group of formula
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HN O=-/\ ND H 79 which may be additionally substituted or may be
unsubstituted. Described herein are conpounds of forrmula VIA and VIB in
which R3 is selected fromsubstituted or unsubstituted heterocyclylal kyl, or
cycl oal kyl atYh#'4HEWPs. For exanple, in sonme enbodi nenPST/UBN4{08598%| ect ed
froma group such as a substituted or unsubstituted cycl opropyl am no group;
a substituted or unsubstituted piperazinyl al kyl group such as a

pi perazinyl methyl group or an N-methyl pi perazinyl methyl group; O a

pi peridinylal kyl group such as a pipesidinyl net yI group or a

pi peridinyl ethyl gr SO me XxB&my ekected froma
substituted or unsu stlt ted ajyl cycﬂoalk | group. | es include
conmpounds of the fo for i,chn e addﬂLL%Q Iy substituted.
H2ZN' 1 I NH2 NH2 OH ti" HO H2N HZN O H2N t0ls561 compounds of

formula VIA and VIB, R5, and R6 are independently selected fromH d, 1,
F, Br, OH NH2, CN, BKE qh% substl ted and unsubstltuted al koxy, and
di

al kyl groups. In soneN ch ofN %gre H 80 WO
15 In C o s of for Ia VIA and VIB, Z

2004/ 112793 PCT/ US20 4/01
is a piperazi none of .

mO “‘f Q"‘"’. O“

N Y
) %: A 3{ *m.%f ~

/] /) " &
Sk </er , o)
SN S b
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whi ch may be additionally substituted. In sone enbodinents, Zis a

pi perazi none of formula N  HN Y In sonme such enbodinents, Zis a

pi perazi none of formdl a a ki Cr [0158] Conmpounds of formula VIA and VIB
with Z values such as those set forth above have been found to exhibit
reduced bi oaccumul ation properties as evidenced by |lower t112 bl ood pl asna
values in test subjects to which the conpounds have been adm ni stered.
General |y, such-conpounds  also _provide inproved plasnma Crax val ues and may

al so provide i n¥high 8wy bsr-agditionaily gustibledorimay,be spsvstidednPesEbrar (icv)

efficacy. Signifdreitire c6BbGids@iformilaFVA Gh@VE ihnt ake) at 16 hours and 30 npK
(ng/ kg) were also obhserved in sonme subjects for sonme conpounds of fornula

VIA and VI B. Cuhigh i dssalected framn subgtitntedor vopebsituted beterogyslylatkybarti cul arl y
i tabl i s ' l.at.] i f h
comounds. ar e <TCCRRYRAAG BHRER, FoPBErHIR, i ShAR SRERARERRER' BRAIMAP O o)

conpounds are s various ‘e I'ments 81 WO
2004/ 112793 PCTiris200a01119 $6958s a sohstitgted ar wravbetituted cyclopovpyigning/groupnd VI B,

R3. is selected ; - b Ut . i yl, al kyl,

al kenyl , al kyny?%ﬁ%ﬁgh%gpk%%%{e'@e# ar J?i,'nﬁﬁlgi}‘?%%ég{'&%é%et erocycl yl al kyl ,
aryl al kyl , het epiperagingintethyl gooupcgraantdintathydpipgtazinglnoethyl. groéup; ®0ae enbodi nent s,
R3. is selected_fr tituted,or ns i cvcl oal.kyl .. s. In
some enbodi mnt%’?e%ﬁ%gﬁgé? c?‘éc(y‘ "?%#Pe‘?‘ﬂ@hﬁ‘%ﬂgg? sqrétq'?l%'dgg’i@ﬁ\ﬁsti tuted
and u_ns:JEslti tultgﬁup.ym sdmayhbpamaité;ﬂ?‘l(m? wleeietttedimﬁhldisﬂ?étwlédof Ohlexyl :

2 6 di al Kyl oyol GRGRPIUET 4! QrclpioddiEs B dxaripias Bek cobpaliEsy o

4- al kyl cycl ohexfllowig Jormiila ahich| reachebdditidnally Sulsetititegy cl ohexyl ,

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

2, 4-di am nocycl ohexyl, 3, 4-di am nocycl ohexyl, 2,5- di am nocycl ohexyl-,
2, 6-di am nocycl ohexyl, 2, 2-di am nocycl ohexyl, 2-! al koxycycllohexyl ,

3- al koxycycl ohexyl, 4-al koxycycl ohexyl, 2, 3-
4 “
/(f ’
HzN 7 L} ] ¥
NH, NH, OH

'1{ HO, HoN y;
HoN [ % ' [: % ) , OF
HoN

/

HO
{0147] in compounds of formula VA and VB, R*, R®, and R® are
independently selected from H, C1, |, F, Br, OH, NH;, CN, Noz. and
sybstituted and unsubstituted alkoxy, and atky! groups. In some
embodiments, each of R*, R%, and R® are H.

68



di al koxycycl ohexyl, 2, 4-di al koxycycl ohexyl, 3, 4-di al koxycycl ohexyl, 2,5-

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

al kyl t hi ocycl ohex 3-al kyl t hi ocycl ohexyl, 4- aIkyIthloc cIohex 2, 3-
dialkylthio@?%?%ﬁé%?? 2, 4- dlalkylthlocyclohexyl 3, 4-Bf H%ﬁbyclohexyl,
2, 5- dialkylthlocyclohexyl, 2,6-dia|kylthiocyclohexyl

2, 2-di al kyl t hi ocycl ohexyl, fluorocycl oal kyl, quoroaIkyIcycIoaIkyI,
trifluoronethyl cycl oal kyl cyclopentyl cycloheptyl cyclohexenyl

cycl ooctyl, ycIo |, clohe , |aIk clohexyl,
2-benzyl cycl ohi&i}“ H %W?E” %F’”aa\ﬁ% \//?Il qng é’ﬁ{/?’/" carenyl ,
7tz di almliyljnor hiee Al n}fbge@wmmbh tHé?[aEb(;bcﬁMd fﬁ@ sipeftliea)dr unglgb%tlﬁﬁed In still

(6] er e oal ne is selecte m e ro 2CONSI ST

Subeti tuted andelacisi stoipeln s SRBSIeNS: ROpRT Ry Boster it the

gi rret Ey: cyc:oﬂemw nZoﬁrhﬁ:hﬁﬁéWéﬂ’eQiéﬁh@h@rWésul&h&ﬂéhBﬁlﬁﬂ‘s!lxb@tﬁ@tb@hexw 2, 5-
I met hyl cycl ohe

i me | c hex di pet hyl cycgl ghex I, 3-

met hyl cycl ohexﬁaYurﬂteﬁ@ﬂ?y?‘é’f/@réﬁ ﬂ‘c éutgpo[t limiteq [EF‘ ré\@aﬁo}’%ﬂﬁt -
but yl cyc: oherylhpnparianm grauprmhwe/hkle gn zordtla gBtHarhbedienfayR! afid R?,
i sopropyl cycl ohex cl ohe; roups, .
2-f | uor o- 4- met H SF%E}‘?,’I"HH&EW“ troggn {q WB‘B"(‘)Y@-\’%&? ﬁ&%&@@i@hsﬂtut&d or
121 4- '?Ih f: uzr? Zf{mumlkmﬁbmh@zl}ﬂyu gréuptrnléoh:celtmﬁﬁ%h’fliéﬂﬁly&it@rwﬁaﬁdﬂz

net ny ri UO one Cl oheXx uor one Cl oheX
Cr1T1 Uor omet hy P9I te FioRe & Ky freysrs BaSTh iRt PpBorPsLacbR
%pl oal kyl )b taﬁﬁatIué g@dsﬁﬁ.@éd wEb/tﬁi IFQSH@M@ lgﬂztlipks)é!je\:twfﬂ#ﬁa‘luofdmetﬁ | Ie emlaodl ment s,

is a substi e (0] unsupsti tut e (0] | C C n sone

such enbodi ment #OF%"Et %”é‘ﬂ‘l%’?mF&W Bﬁquﬁé’ﬁﬁé?ﬁ'geg{éﬁ“ﬁa&g@g% P
cycl oal kyl gr ouggdaat vith mb(ﬁltfdgémtd whivh tHey\ré bournk id¥hla apar@mnpmio&rer ein are
conpounds of Exaﬂgl es 113- tautomerf t her eof %Its t he r m Xt ur es

thereof, or phaW féefefi.wefaat?%ﬂsmneawm{y g'oHp EHeh fhgt ﬁé"%%%ﬁf?é‘lf’ s
tautomers, sal tg pip&razifibid thaefnal herakiondly SahtiRGed.n R Kinfe @m conpounds  of

Exanpl es 113- 343, scrib hergi n are conpounds of Exanples 113-
Descri bed here|erm%ﬂdé“%ﬁﬁﬂﬁ'&%Ro’fw@(tﬁ?fﬁﬂ"g&RQi.‘%mSﬁ@t° WB@EE’P‘M%@I ﬂ'é'?‘él n are
conmpounds of Exaiph hefkinch@bf formula

Y\\f

HN

which may be additionally substituted. In some such embodiments, R" and
R?, together with the nitrogen to which they are bound form a piperazinone of

°Y\N?zf

HN

formula

In some such embadiments, R and R?, together with the nitrogen to which
they are bound form a piperazinone of formula
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[0161] Described herein are conmpounds of fornula VITA and VIIB. Al so

descri bed are prodrugs of the conpounds of fornula VITA and VIIB,
pharmaceutically acceptable salts thereof, stereoisoners thereof, tautoners
t her eof , hyd‘F‘b’["éﬁ“?Wér eof, and sol vates thereof. CompotfTdSHHOI8PmIa VI LA
and VI 1B have the fol | ow ng structures: 83 WO 2004/112793 PCTf US2004/ 015959
O REORR RLRE R3, R+ B R3 3~~~J~\J~~~ RNi YREINNY R4 H4 VIIA
VIIB (0162] In conmpounds of formula VIIA and VIIB, R is selected from
substituted or unsubstituted arylalkyl, hetegoarylalkyl, aryl, heteroaryl,

het erocycl yl, cycl oal kyl, heterocyc Kyt~ ycIoaIkyIaIkyI al kenyl ,
al kynyl, or alkyl groups. In sone enfJodi negpts, RL is a substltuted or
unsubstituted arylal kyl group such ‘ﬁg;%EStitUted or unsubstituted
phenyl et hyl group. In sone such enbodi s, Rl is a substituted

phenyl et hyl group such as a 4- substitutéd phenylethyl group or a

2, 4-di substituted phenyl et hyl group such=as 4--hal ophenyl et hyl ,

2- hal o- 4- aIkox& henylethyl and 2, 4-di hal ophenyl et hyl groups. In sone
enbodi nent s 18] sl edb S8MPEHRORITRSIS: éﬂwvent@nm‘m%mommn%% et hyl ,

4- et hoxypheny kg VA‘énB vENRXHNERY hifd h%’ltogé&hemmahﬁmgbﬁwwhmh
4- met hyi phenyl et hyl , 4-chl orophenyl et hyl , 4- fl uorophenyl et hyl

4- et hyl phenyl ettW are@%'l‘%ﬁ@k‘bﬁ?lpéfwyl aroup pEfORRYI pheny! et hyl |
2-chl orophenyl et hyl , 2-fl uorophenyl et hyl, 3- nethoxyphenylethyl

3-fl uorophenyl et hyf, thienyl et hylll}.-fl ndol yI et hyl, hydr oxyphenyl et hyl,

3, 4- di met hoxypheny ;24 schlo A’Niopt]enyl et yrh/zj a0

f | uor o- 4- met hyl pheryl et hyI*}" 4- chl of o- 2- BHi*6r ophenylfet hyl 4~ br ono- 2-

f | uor ophenyl et hyl , ({LI' ro- 4- met M nyl et hyl , &«rhiyf uor onet hyl -

fl uor ophenyl et hyl , 23 a'r\fl uor ophen |, 2, 4- di me Nehenyl et hyl, 2 4-
di met hoxyphenyl et hyl, (2-@Hidyl)ethyl, (Npyridyl)ethyl, q:wrn dyI )et hyl ,

N Ny N

N N N
“,.\\\\‘l _...\\\“k ““\\\\CFa

NH NH NH
' , or

[0150] Compounds of formyla VA and VB with R" and R? values such
as those set forth above have been found to exhibit reduced bioaccumulation
properties as evidenced by lower f1; blgod plasma values in test subjects to
which the compounds have been administered. Generally, such compounds
also provide improved plasma Cmax values and may also provide improved
brain Cpax values and intracerebroventricular (icv) efficacy. Significant
reductions in FI (food intake) at 16 hours and 30 mpK {mg/kg) were also
observed in some subjects for some compounds of formula VA and VB.
Compounds in which R" and R? join together with the nitrogen to which they
are bound to form a piperazine, particularly a piperazine with reduced basicity
at the distal NH group have been found particularly suitable as possessing
reduced bioaccumulation properties. Examples of such compounds are set
forth in the various embodimenis described above. Compounds of formula
VA and VB in which R" and R? join to form a piperazine substituted with a
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(pyridyl) (hydroxymet hyl )ethyl, and (phenyl) (hydroxynethyl)ethyl groups. In
still other enbodinents, R is selected froma 2-fluoro-4-nethoxyphenyl et hyl
group, a 2-fluoro-4-nethyl phenyl ethyl group, a 2-chl oro-4-

met hoxyphenMOAM# 12794 f | uor ophenyl et hyl, a 4- chl or ophffERHPL9]

4-chl oro-2- fluorophenylethyl, a 2,4-dichlorophenylethyl, a

4- bronophenyl ethyl, or a 4 84 WD 2004/ 112793 PCT/ US2004/ 015959

br ono- 2-f | uorophenyl ethyl group. In still other enbodinments, Rl is sel ected

from phenyl eth -di ch I 4- enylethyl, 4-
phenoxyphenyl e d)'/] P&ojo%lr(@h%gﬁgﬁ@?@%hﬁwgﬁf tﬁﬁ?%#gﬂﬁ@%é%?ﬂ , 4-

chl or ophenyl et piperazinopelsytip be ay lhikylpiperazinpok cdve just gome lexamp@s of

nmet hoxyphenyl e - chl. . - , 3-

met hoxyphenyl e%ﬁ%ﬁb?uré_sf u'%! gﬁi@ﬂ’ébg%”“?ﬂ’?’éﬁ@ﬁg'ﬁﬁ%@?megw roxyphenyl et hyl ,
3, 4- di met hoxy plpessdssing ekcel@ntéfficacy- 4- i odophenyl et hyl , 2-fl uor o- 4-

nmet hyl phenyl et hyl , 2-fl uoro-4-chl orophenyl et hyl ,

2-fluoro-4-bro nyl et s | T e
2-trifluoromet Ayt § 1¥I U(I)r?g%rﬂg%y d%ﬁﬁﬁ@u%%&@ﬂﬁ?%@r o%?la‘ihegéné%deftr%rgl 5

2, 4- di et hy| phé&hbstiguted pr unsulsiiiied chdealien eraupet Hysome embpgimentsl Redsy | |
(3-pyridyl)eth ' rats ' ; et hyl,
(phenyl) (hydr O%Iﬁect%ﬂ;f/m%hﬁﬁr&ﬁiﬁg ﬁ]éqg%lfreéél ggt%t(eg )régg %@%ﬁlﬁlﬁe{%} .

( het er oar yl ) ( hyeelohexe 2raiyjayciehexyl. Addialkyigyeehexil 2 3ndialsyeydahesy. 2.4-

(ary1 ) (ol koxy noPHeySBheHA 26 RiRSIcyautasit, e ESlcpafdtieny Sl { vt oc
(aryl) (aryl oxy sisfkvioyylebenyt, 3-glierciahard oi-alliricypiphexyl 88 t-Eialkylcyclohexyl,
(Y1) het er oaryl B ong ot Ry et R B A e
(aryl) (het er oc yEnyinesygiebexy 3. edianinocydpset, dréediaminpcuriehmst 2tdat ed
(et e oary1) ( arel B Aeek oy S sjenmha bbby E 2 P IR 2 e
(het er oar yl ) ( aekosydyeiehend.Hyatkexyeysliohexubdallonyayglohdyl hdubst i tut ed
(net er oaryl ) ( E?Ea@{c%*?“‘féi°§*F%*’x“§’%2¥’®ﬁ*2%9ﬁbﬁ%ﬂé&*‘-@%‘*%ﬁ%%f-"h?ﬁﬂb%ﬁ%3B nds of
formula VIIA ardiﬂlk@P(VtB(,dORsXY's&ﬁé’lﬁﬂ@tchéhgmtﬂ,gﬂialwOthGK!éoP-or
unsubstituted afphabébloneif! RERAIGLEHExy!, A diRVRIochINLGIT2AR.
dialkylthiocyclohexyl, 2,4-dialkylthiocyclohexyl, 3,4-dialkylthiocyclohexyl, 2,5-
dialkylthiocyclohexyl, 2,6-dialkylthiocyclohexyl, 2,2-dialkylthiocyclohexyl,
fluorocycloalkyl, fluoroalkylcycloalkyl, trifluoromethyleycloalkyl, cyciopentyl,
cycloheptyl, cyclohexenyl, cyclooctyl, 2-aryleyclohexyl, 2-phenylcyclohexyl, 2-
arylalkylcyclohexyl, 2-benzylcyclohexyl, 4-phenylcyclohexyl, adamantyl,
isocamphenyl, carenyl, 7,7-dialkyinorbornyl, bornyl, norbornyl, and decaliny!
groups. In still other embodiments, R? is selected from the group consisting
of substituted and unsubstituted cyclohexyl, 2-methylcyclohexyl, 2,2-
dimethylcyclohexyl, 2,3-dimethyleyclohexyl, 2,4-dimethylcycliohexyl, 2,5-
dimethylcyclohexyl, 2,6-dimethylcyclohexyl, 3,4-dimethylcyclohexyl, 3-
methylcyclohexyl, 4-methylcyclohexyl, 3,3,5-trimethylcyclohexyl, 4-f-
butylcyclohexyl, isopinocampheyl, 7,7-dimethylnorbornyl, 4-
isopropylcyclohexyl, 3-methyicycloheptyl groups, 2-fluoro-4-methylcyclohexyl,
4-fluoro-2-methylcyclohexyl, 4,4-difluoro-2-rmethylcyclohexyl, 4-
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di al kyl am no, aryl, heteroaryl, heterocyclyl, cycloal kyl, am nocycl oal kyl,
het erocycl yl al kyl, cycl oal kyl al kyl, al kenyl, al kynyl, or al kyl groups.
Conmpounds of formula VITA and VIIB with R3 val ues such as those set forth
above have BWESMIBIRNA to exhibit reduced bioaccumul at %M 5H8KE Y es as

evi denced by lower t1ll 2 blood plasma values in test subjects to which the 85
WO 2004/ 112793 PCT/ US2004/ 015959 conpounds have been adm ni st ered.

General |y, such conpounds al so provide inproved plasnma Craz val ues and may

el octed 1 rom SHbeBREURIaBreslmly Fin et S RRo 5 oups or

substituted or flusmsmbtiyicyclbleekyh atfiomanathyl(pgilyopdis cydisaliother  enbodi nents,” R3 is

T O S o R i E R S BRSSP 1

pyrrolidinyl, Whé ehpbdinidnits) Ride wlsubstiteéd amﬂilubsﬂ‘tuteﬁlmewycllcpyd:lemw

hvd hydroth n
e E PTG T e T B T

pyridazi nyl gr polpsyclid oycieaiRy!t group having thefemta IIR3 i s sel ected from

het eroaryl or heterocyclyl group of formula 86 NN ""oN /NN-i ~ N-NHC
ICNH, , Q4 \ JJY~- NH J JIJNj] HH HNCN f(G NH IJNHNH/ | 3 "/
JNP

[0152] In some embodiments, compounds of formula VA and VB are
selected from any of the following compounds:

C\

MeO.

@* ﬁ
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NNH $HN HNHB ~ HNN aNOH OH2N:NO N~ or /11 H HO which may
be additionally substituted or nay be unsubstituted. Described herein are
conmpounds of fornmula VITA and VIIB in which R3 is selected from substituted
or unsubsti MR B HZPEr ocycl yl al kyl, or 87 WD 2004/ 112FGFU28F0138P004/ 015959
cycl oal kyl am no groups. For exanple, in some enbodinents, R3 is selected
froma group such as a substituted or unsubstituted cycl opropyl am no group;
a substituted or unsubstituted piperazinylal kyl group such as a

pi per azi nyl net hyl group or an N- et hyl pi perazi nyl net hyl group; or a

pi peri di nyl al kyl group 8bep#as, a pi per i,di nyl net hy L[

pi peridi nyl ethyl group. | @ R3 nma selected froma
substituted or unsubstituted ~~gythQs |, Qs pocycl oal kyl group.
Exanpl es include conpounds pf the f formpl a which may be
additionally substituted. FIZ > MNZNF[ ] H2N O N ~
HO [0164] In conpounds of for , and R6 are

i ndependently selected fromH, NC2, and
substituted and unsubstituted al koxy, and al kyl groups. | some

MaO.
b\ l\\\‘““ %

MeC.
O | a
NJD g
N



enbodi nents, each of R4, R5, and R6 are H 88 WD 2004/112793

PCT/ US2004/ 015959 [0165] In conpounds of formula VIIA and VIIB, Y is
selected froma nnlety of formula R2' R4 \/ "I SS5 SSS NN N ~NM RS

RI' N\ S OPBMIRPON N OH 1~OH HO. "\~ ~ ~OH HO ° F PEI/RE204M%05ON 1111\ N\
pI\\1 \ V108, F5 ~) x ~CN~CN/™ N” N,oaa\ VN \\\ \ N\ \OHO"  NNN
1111, RT \CN YEN ~~NZ° S in which R' is selected fromsubstituted or
unsubstituted al kyl groups; R2', R4, R5' are independently selected fromH
or substituted or unsuQ@;ltuted al kyl groups; R6' is sejected from
substituted or unsubstitu ~- a kyl grogps; or R5,
nitrogen to which they are a4 heterocycl
PCT/ US2004/ 015959 or hetero. e Ry |
substituted or unsubstituteg aIkyI aryl
sonme enbodi nents, Y is selecte

ar |a|ky| gr oups. [0166] In

pﬁuﬁaw 3

MeQ.
|
F

MaQ.

MeOQ

MaO.
0 a
N/LJ::I\ N
N

r- P
/N\\_H\ N N ﬁ ...\\\\\\ F
N H
NN k/NH



X RR\V\INI N\V.,,aua\ NR" N SSAOH\OH X Nor CN In other

enbodi nents, Y is selected from\ \ N. ...... ) %40 " \ or CID[0167]
Compounds of fornmula VITA and VIIB with Y values such as those set forth
above have been found to exhibit reduced bioaccunul ation properties as

evi denced by lower t\/2 blood plasma values in test subjects to which the
conpounds have been adm nistered. Generally, such conpounds also provide

i mproved plasma Cmax val ues and may al so provide i nproved brain Crax val ues
and intracerebroventriculgr (icv) efficacy. Significant reductions in F
(food intake) at 16 hour €3 nmpK (mggkg) were akse hbserved in sone
subjects for sonme conpounds I A and VI | B. WO 2004/ 112793

PCTI US2004/ 015959 Conpounds : d VigB~ave been found
particularly suitable as possgssing r¢ducg oacdunul ation properties.
Exanpl es of such conmpounds are Sﬁ?“ﬁ j£53) ment s
descri bed above. [0168] In conpo ndslof fornula I1Ajand (VI B, R3' is
selected fromH or substituted substituted aryl s~ at™yl , aIkenyI

al kynyl, cycl oal kyl, heteroaryl, heterocyclyl, heterocyclylafkyl
aryl al kyl , heteroaryl al kydo cycloalkylalkyl > sone enbodlnents
R3' is selected fromsubstit ‘

sonme enbodi nents, R 3 is sd
and unsubstituted cycl ohexyl,
2, 3-di al kyl cycl ohexyl, 2, 4-
2, 6-di al kyl cycl ohexyl, 3,4- dialk
4- al kyl cycl ohexyl, 3,3,5-trial kyl

kyl groups. In
ting of substituted
2 o al kyl cycl ohexyl ,

kylgxémohexyl

e

Ci

[0153) -Described herein are potent and specific
agonists of MC4-R that are smail molecules and may exhibit reduced
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2- am nocycl ohexyl, 3-am nocycl ohexyl, 4-am nocycl ohexyl, 2, 3-

di am nocycl ohexyl, 2, 4-di am nocycl ohexyl, 3,4-di am nocycl ohexyl, 2,5-

di am nocycl ohexyl, 2, 6-di am nocycl ohexyl, 2,2-di am nocycl ohexyl, 2-

al koxycycl ohexyl, 3-al koxycycl ohexyl, 4-al koxycycl ohexyl, 2, 3-

di al koxycycl ohexyl, 2, 4-di al koxycycl ohexyl, 3, 4-di al koxycycl ohexyl, 2,5-
di al koxycycl ohexyl, 2, 6-di al koxycycl ohexyl, 2, 2-di al koxycycl ohexyl, 2-

al kyl t hi ocycl ohexyl , 3-alkylthigcycl.ohexyl .. 4-alkylthiocyclohexyl, 2, 3- ,
di al kyl t hi ocycl g%@@“@é‘ﬁ%&?ﬁ%%ﬂé\%“ﬁﬁ&@ to aé‘,"ﬁ?'cﬁél%%- o8 ocycl ohexyl ,
2,5- dial kyl t hi pey¥&lbeh®%idin are 6- di al kyl t hi ocycl ohexyl , '

2, 2-di al kyl t hi ocycl ohexyl , fluprocy | kyl, fluoroal kyl cycl oal kyl
trifluoromethyl € '@PB‘&?‘%W,“WH? %‘gﬁ@“fﬁa Aﬁ%}bﬁ’?ﬁﬁ@%‘?‘{/h?r%‘ﬂwohexenyl ,

cycl ooctyl, 2-aryl cycl ohexbdrugs Bheetofmpetad extormuld-ViArandaliRy | cycl ohexyl ,
2-benzy|cyc|ohex%l, 4- phen Icyclohexyb¢ ag%ﬂ&ﬁ%é|’ i soca engl, carenyl,

7, 7-di al kyl nor bBhaRmacey CCaRfaplg Sals the QiSPREFs therenhjautomgrss j | |

ot her enbodi MeN{iferediShydriites ThESbE Anél 5ENAIED thedb SFU L FAPSINYE IoR hrm@fa \AADST i t ut ed
and unsubstituted cyclohexyl, 2-nethylcyclohexyl, 2,2- dinethylcyclohexyl,

2, 3-di met hyl cycPBAME havethe falloning pirustuieshexy| . 2, 5- di met hyl cycl ohexyl |

2, 6-di met hyl cycl ohexyl, 3, 4-di nmet hyl cycl ohexyl, 3- nethyl cycl ohexyl,

4- et hyl cycl ohexyl , 303, 5-ta® net hyl cycl ohexyl, 4-t-obutykeycl ohexyl,

i sopi nocanpheyl, 7,7-di methyl norbornyl, 4 91 isopragpyl cyd
3- et hyl cyci ohef'y| gr's - £ L8O o_A'met hy| 8Ycl ol

)

4-fl uoro-2-nethylc A 4- di §1 uor o- 2- net ¥l cyc , 4HN/
trifluoronethyl cycljphexy et hyl l4-tri fl uor onet hyl gqiycl ohgexyl , i2-

f1 uoronet hyl cycl g N orgpEt hy) (pol ycyet rETNa kA F

fl uor onet'hyl (pol'ycyclic cycjoal ky|| ), and fluoro(polycyclilc cy(” oal k%/l )

groups. In sone enbodi nentg, Reg s a substituted or unsgbstituted

pol ycyclic cycloal kyl group. In some such enbodi nents, Wis a substituted
or unsubstituted polycyclic cycloal kyl group having the fornmula VIII VIl
[0169] Conpounds of formul ¥l VB, VIA VIB, VILA andVWIBB may exhibit
reduced bl oaccunul ati on properties in aninmal subjects to which they are
adni ni stered. Sygt64ubj edhsompounds bifdamiia Ve aad VIBOR! i seteetearfrom|

subj ects. Exanplsggsh%neg%mlstilb%rtlﬂuig& l’:r%%tlksyl, ihg%rggrgfalk%tarﬁ,rheetgr%tary‘,i mted to,
heterocyciyl, cycloalkyt, heterocyclylalkyl, cycloalkylalkyl, alkenyl, alkkynyl, or
alkyl groups. [n some embodiments, R' is a substituted or unsubstituted
arylalkyl group such as a substituted or unsubstituted phenylethyl group. In
some such embodiments; R' is a substituted phenylethyl group such as a 4-
substituted phenylethy! group or a 2,4-disubstituted phenylethyl group such as
4-halophenylethyl, 2-halo-4-alkoxyphenylethyl, and 2.4~dihaléphenylethyi
groups. In some embodiments, R is selected from phenylethyl, 2,4-
dichlorophenyltethyt, 4-methoxyphenylethyl, 4-phenoxyphenylethyl, 4-
bromophenylethyl, 4-methylphenylethyl, 4-chlorophenylethyl, 4-
fluorophenylethyl, 4-ethyiphenylethyl, cyclohexenylethyl, 2-
methoxyphenylethyi, 2-chiorophenylethyl, 2-fluorophenyiethyl, 3-
methoxyphenylethyl, 3-fluorophenylethyl, thienylethyi, indolylethyi, 4-
hydroxyphenylethyl, 3,4-dimethoxyphenyiethyl, 2-chloro-4-iodophenylethyl, 2-
fluoro-4-methylphenylethyl, 4-chloro-2-fluorophenylethyi, 4-bromo-2-
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rodents such as mce and rats, bovines, equines, canines, felines; rabbits,
gui nea pigs, porcines, primtes such as humans and nonkeys, and the |ike.
Descri bed herein are conpounds in which the tin wvalue for the compound is
| ess than 3%02@/M1PE 20 15 10, or 5 hours in a tiRIISWWPR¥Ri gh bl ood
perfusion such as brain, liver, kidney, and heart. In sonme such

enbodi nents, the t1r2 value for the conpound is less than 4 hours and in
sonme enbodi nents is |ess than or about 3 hours in a tissue of a subject to

whi ch the conpqund has be dm ni st.ered 0] e invention also includes
taut omers of tﬂ%orBB]?’r%Mﬁ?@ng‘ﬁl‘ﬁﬂ’B'gF ?xyﬁhﬁélﬁég\gu?'ﬁﬂ%ﬂpf é@‘é‘éﬁ)t abl e salts of
the Cormou?ds Guorbphe m;s,,2,&/1~%ltﬂebmhawmma,,2,#Lmdﬁ@thﬁphewmhwm,mé es ]E heL eof .
92 WD 2004/ 112793 ,PCT/ US2004/ 01595 017 On r re. ounds of the
i nvention may ﬂ@“?twyﬁa%’&y?‘?thw' FPXF‘&\QF&QYH%%V”W@F%YILZ?‘PM‘F'I@V?)G Yiedi canment s.
Sﬁch conposi t : Widi{lh’(ﬁwrdﬁjrﬁéthyl)eﬂ@ﬁ.tarﬂr(ghmmdmﬂymét_WI)iﬁhjélrg\r@jﬁsi o andf a
phar maceuti ca ceptabl.e carfier ma so | nclude mxtures o
conmpounds of t ﬁé" &ﬁ?’eﬁ?l?‘?fjrﬁmeﬁ*ﬁgﬁ 'ééﬁ%&i‘fﬁ%’é’%%’zg'lffef%-MWthiﬁ us be used
to R/belpar e gEdbﬁ%iﬁngtzSchﬁﬂd-4-rﬂbtﬁbWEWIétﬁﬂ! 4—f||0d5r6ph@ﬁ g, éﬁr use in treating
an - R nedi at | seas such. as ut pot limt 0, obesi type |1
G abet s, or coEhPBRISORRL B drehior2ipetrePPuehr 5 2d-L8ue@PREmstyAl o x
I n sonme enbodi destbmophidilcifivl-ord 4Bdmat 2AudtbsieagRiiys grRBES in stilathdrype ||
di abetes. [0172%1N§1h0 s _for tégg%}qﬂ %CA-% negia di seases i ncl ude
adni ni stering E8PRINENLE 1§ $F roif @hgpylethy, '6#[3 geigny, &sition of the
i nstant i nvent nhoxyphérighyl UL phetivh@shenpathyl, 4ihemepharglenss 4f the invention
exhi bit reduced higaccunylatiogn in the tjissyes such. as i he br ai or
bl ood pl asma of"eghyi‘%l‘ﬁ”éélg%hyﬂﬁo%"?{@ﬁ“&'?ﬂli’l\ 4#“‘??1@@%3%&8'2%“@%%09 tions
gf t hebi SVﬁnt i an@muxmeﬂpémmpticah&siahuﬁvlétﬂylywhmphmﬂ&nﬂ,ss- such as those
escri be erein., In one odpnent, t 0 o] 0 Siti S
adm ni stered | AEOHARRAETY - biraPtenu R SRR IR -G BRRERGetHa or
Conposi g i on i s 3iAdimtsaphanyReiy), -k adodsphanstig) %]f[uaﬂd&] The i nstant
B e, Ghegaptisnyaly L R S-cnBlBhEMSA S Fuorb E reanbinyishyl ° SO S
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,
(phenyl)(hydroxymethyl)ethyl, substituted and unsubstituted
(heteroaryl){hydroxymethyl)ethyl, substituted and unsubstituted
(aryl)(hydroxymethyl)ethyl groups, substituted and unsubstituted
(aryl)(alkoxymethyl)ethyl, substituted and unsubstituted
{aryh(aryloxymethyl)ethyl, substituted and unsubstituted
(aryl)(arylalkoxymethylethyl, substituted and unsubstituted
(aryl)(heteroaryloxymethyl)ethyl, substituted and unsubstituted
(aryl)(heterocyclyloxymethyl)ethyl, substituted and unsubstituted
(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
(heteroary!)(heterocyclyloxymethyljethyl groups.
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di astereoners, atropisoners and geonetric isoners. In sone cases, one
stereoi soner nay be nore active and/or may exhi bit benefici al effects in
conmparison to other stereoisoner(s) or when separated fromthe oth

st er eoi someM&PMMFdkver, it is well within the skill HfYYHY 81r5(?ﬁ9nary
artisan to separate, and/or to selectively prepare said stereoi soners.
Accordingly, "stereoisoners"” of the instant invention necessarily includes
m xtures of stereoisoners, indi vi dual stereoisoners, or optically active

forms. [0174] nsta invent ] al s LOVi Pr C itigns which may
be prepared by &rﬁ?ﬁng on8 SBPRY} g WB%n dﬁﬁe ﬁﬁ%ﬁf%‘? ﬁtq on, or
phar maceut i cal lsybstituted babhsibstitlted awlalk;&mebmaqlml{yaraﬂ@&y alkyldinino,

phar maceuti cal | WO 2004 1279 | US2004/.0 |l e carriers,
exci pi ents, bi r‘i%aél? fam B?Iélﬂéln(' e%?F’V?HEFTP%%’PP}SC'?%’E‘at %?roc)éqi@qﬂ? rate a variety
of disorders. kycogkysiyf akero eﬂkyaplrd%lsjl gmbsldeonbunnc&rrﬁfornmﬂavm ted to
obesity, erectil car cuI i sord neu injuries or
i sor der s 1 nf 1Y FEh Fehaines SuEh 85 BF st tvediove sRen foBRie i or

di sorders. A tmmapeettuceablqacafnﬁlﬂaﬂdn\momm dsusvideiced b wwer tp bidvat anount  of
one or nore com ound he instapt vention sufficient to result in

anel i oration W &ﬁ ??'ﬁtﬁeﬁ? o‘?"ﬂ@? ﬁ‘&ﬁ?B‘P;S’Haﬁ‘#a @fheief?al conposi tions
of the |nstant admIWIstetedoermllb&smﬁmumpomws@lsd)moméhﬂplmvwblhsﬁmom in the
art such as entl onal dgaranu atl encapsul ati ng,

ophi 1 2ing, © G A A Doyt matalel Bt bam AR A o The
conposi tions camboeimdnts,iRds belected fromfsabstitutatd o ansubstiutdddteterpoytier s,

tabl ets, capsul es . .S ositorie tions | si ons, eI|X|rs
suspensi ons or aLey] pﬁt‘?'{ Eé.t'f'ﬁ‘ﬂ@gpi"ﬂ%‘%’%vfeﬁbﬁ{?&iﬁfﬁ.%ﬂ@ cé’ﬁnﬁ' "fornul ated for
various r Iout gs edibodhhierits, Sl"\':”riﬁhéleﬂed frbmrsubsta?ﬁhe;r ubsubgﬂmtedaﬁyﬂumym rati ;)n by
i nt ranasa amnlstralon cosa recta
adni ni st rat i on PRSI BWFEQ@M"W@?H% @‘{ n¥1| Pﬁtkéﬁ}’éfa@fwi/r at hecal ,
i ntravenous, : rmrhaymmcrtdhdihyl pyrmlylanbphémea&ahyurdthuaml pynaﬂplr aocul ar or
intraventricu r | n ectl on ound, or un the | nstant
i nvention can 5’ awhf%&agwa&\r%w&'v\ BX'EF”' &W’éf’ﬁ’ | RYAMEINY St eni ¢
;alslhi on, sgch a:fﬁur:cuﬁlldilWII[ﬁdiblﬁSIrrﬁdaiub‘ﬂ , &id20H|, tateizemh or bmdﬁuinwtgraﬁps Thle

ol | owi ng dosage for ar e X be
construed as |i FH@OFE@’%\EJQ ¥Erﬁvl\'ﬁ'¥ﬁ?‘£fﬁ° %”Peroarylaorq-.e%rocycl?/l gm”p

of formula

78



[0175] For oral, buccal, and sublingual adm nistration, powders,

suspensions, granules, tablets, pills, capsules, gelcaps, and caplets are

acceptabl e as solid dosage fornms. These can be prepared, for exanple, by

ni xi ng one S°WBY¥¥npounds of the instant invention,POYUPHAPHEeutical Iy

acceptable salts or tautoners thereof, with at | east one-additive or

exci pient such as a starch or other additive. Suitable additives or

exci pients are sucrose, |actose, cellulose sugar, nmannitol, maltitol,

dextran, sorbitol, sta ch,z{agar, al gj nates, chitins, chitosans, pectins,
H a

tragacanth gum gum @f abw getat g% co xe bunmi n, synthetic
or sem -synthetic polynmersg or | ycerri des|| net hyl cel/l ul oge,
hydr oxypr opyl et hyl - Nose, r 94 4/ 112%93 /,US2004/ 015959

pol yvi nyl pyrrolidone. Optionally,Noral dosagé forms calf contain other
ingredients to aid in admnistration, such as an inactive diluent, or

lubricants such as magnesj um stearafe, or preservatives syuch as paraben or
sorbic acid, or anttfgﬁﬁa%nts asc esaci det 0
cysteine, a disinteggati ageft, bi nder a  hickepers,

r

erol or
buffers, a

sweet eners, fIavoring\vadﬁﬁrs orNpelt uni ng ts: Additithal ly, dyestuffs

or pignents may be added for identification. Tablets and pills nay be

further treated with suitable coating nmaterials known in the art. [0176]

Li qui d dosage forns f Oﬁg% admiRi stration yobe in e J orm of
e sio syrups, Neti xi s, 3wgpensi ons,
e di

pharmaceutically acdepta

slurries and sol utifons, |whic TRy ontai n an inacti uent, such as

wat er. Phar naceuti ca mul at y. be ar ed | jefui d suspensi ons or
solutions using a steriile liquid, such as, but not limted to, an oil,
water, an al cohol, and conbinatiwns of these. Pharmaceutically suitable
surfactants, suspenéin ents 1fyin gest s, added for ora
or parenteral admnistration. [[0171] "As ngted}{above, si ons may

include oils. Suchhails Jincludeg, hudt are t_bimted\to,npeanut oil, sesane

oil, cottonseed oil, rn oil amd olive oil. Suspensidn preparation may
al so contain esters of f try acids such as ethyl oleate, isopropyl
nyristate, fatty aci erides .-oﬁﬁbetyl “fatty i | yceri des.
Suspensi on fornul ations pmay i ngfude |al"coho uch as, \

N ' N : ' N '

{:jj{ {ljﬁ{ B ~% o

SNy
~T"
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but not limted to, ethanol, isopropyl alcohol, hexadecyl alcohol, glycerol
and propylene glycol: Ethers, such as but not limted to, .

pol y(et hyl enegl ycol ), petrol eum hydrocarbons such as mneral oil and :
petrol atum and water nmay also be used in suspension formulations. [0178]
For intranasal admnistration (e.g., to deliver conpounds to the brain), or
adm ni stration by inhalation (e.g., to deliver conpounds through the

| ungs), the ph i ' " , adry
powder, or aer %ﬂ@f@%&?&?&ﬂdﬁ?ﬁ%@%ﬁﬁ@%ﬁ g‘t]gg%lfj@%r# yugér?d @8%‘.‘#8% |y ot her
conmpounds such hggein pra compoyndsial éimule Vv ansi ViBzZer s, anti mi-crobi al agents, 95

WD 2004/1 1 2 7 k I O] i :
surfactants, bi @@ﬁﬁéﬁﬁ%ﬁ‘%ﬁ‘ﬁ%ﬁ%ﬁ@@gﬁﬁ’g hh%@%? P%@l?‘%?i}a%%; Exanpl es
of intranasal faycloaikytamins geovgsrErhexisnpdé, in aomeeinsboditnénts, Bais sb und in WO
01/ 41782, WO O 1/9 . : ' . U. S

Pat ent No. 5, 6%@8@ OWV%%béﬁggﬁq&M% g’fa%ﬁ%@é?@ét@.eﬁof?g’?ﬁfﬂ%ghﬁﬁﬁd %@9 i ncl ude
conpressed ai r,a sulisti r grsubstitutédpipatazinylalkylgriypiswebasbon based | ow

boinPi ng sol venté. Themg?mo nd or conpou c;y. fy I?Pmi nstant invention are
Convent ent Iy adiPEFEHIaH Sl AR e ipiberaghy EnsoX] oFla 888 ot i on 1rom a
e R ONRL v ity it it g racie bt s it

sui t abl e di sper&aHg- B‘r“’%?'ﬁ"‘i’ﬂé&ﬁj‘gﬁw% Qﬂ?%%&géﬁgpﬁ‘?d“ %Egb?‘!f"?e‘f?ﬁ ectabl e
forms may be i rursabstitied ar@eaegcl@dlkylgrddpe Bxanipley indluge 8ORPSUMIR of (i Ch 1S
prepared with a solvent or

di luent. Acceptable solvents or vehicles include
sterilized wat dPliowing frmuta whigh may ,a‘&‘t“’é@ﬁﬁ‘f §'§?5t§'mt@faqueous sal i ne

solution. Alternatively, sterile oils may be enployed as solvents or

tion as

ed to, freeze
: granul es,

& fornul atifons may

a powder suitable for
descri bed above. Exanp
dried, rotary dried q
precipitates, or pHMicul
optionally contain stabilizers,

NH, OH
K N Mo
HZN L] A i 1 ) Or
HoN
4
HO .
[0156] in compounds of formula VIA and VIB, R*, R®, and R® are

~ independently selected from H, Cl, |, F, Br, OH, NH;, CN, NOz, and
substituted and unsubstituted alkoxy, and alkyl groups. In some
embodiments, each of R*, R®, and R® are H.
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pH nodifiers, surfactants, bioavailability nodifiers and conbi nati ons of
these. The conpounds may be fornul ated for parenteral adm nistration by
injection such as by bolus injection or continuous i é Lon. nit dosage
formfor iWPe#1BH3may be in anpoules or in multi-do 'HggﬁE%Pﬁgfs. [ 0181]
For rectal adm nistration, the pharmaceutical fornulations may be in the
formof a suppository, an ointnent, an enema, a tablet or a creamfor

rel ease of conpound in the intestines, signoid flexure and/or rectum Rectal

suppositories pr epa | X ; the instant
96 WO 2004/ 112385 ber) 15‘33’83%’)’5%%’ﬁ’&i”.‘gn‘vﬁ?'?ﬂéﬁfﬁ'%?gg e | y

accept abl e salfPanda tautomers of the conmpound, with acceptable vehicles,

for exanple, cocoa butter or polyethylene glycol, which is present in a
solid phase at normal storing te atures, @nd present in a liquid phase
at those tenperatures suitable tor se ug inside the body, such as

inthe rectum Ols may al so be enployed injthe preparation of fornulations
of the soft gelatin type and supposifggries.JWater, saline, aqueous dextrose
and rel ated sugar solutions, and glycer may be enployed in the
preparation of suspension formulations which may also  cantain suspending
agents such asWietmayde additiopaly subsiiutedy In same gmbagimentsy &y pr opy |

cel l ul ose or chggxmam;bm%nﬁﬁglulose, as well as buffers and preservatives.
[0182] Besides those representative dosage forns descri bed above,
pharmaceutical |l y acceptabl e exci pi
those skilled in the art and are t in the instant invention.
Such excipients and carriers are deslcribe or exanple, in "Rem ngtons
Phar maceuti cal Sciences” Mack Pub. , New Jersey (1991), which is

i ncorporated herein by reference. | e fornmul ations of the invention
may be designed for to be short-acting,efast-releasing, |ong-acting, and
sust ai ned-rel easi ng as descri bed below? Thus, the pharmaceuti cal

formul ations may al so be fornulated for “contrdlled rel ease or for slow

rel ease. [0184, JIhe gu@ﬁtg?dyodmg%gggﬁ%éﬁyqn@a@orﬁ%ﬁi zcra, for exanpl e,

m celles or |iposones, sone ot her ul' at ed may be

nts and

c,zrgriers are generally known to

[0158) Compounds of formula VIA and VIB with Z values such as those
set forth above have been found to exhibit reduced bioaccumulation
properties as evidenced by lower {1,» blood plasma values in test subjects to
which the compounds have been administered. Generally, such compounds
also provide improved plasma Cyax values and may also provide improved
brain Cax values and intracerebroventricular (icv) efficacy. Significant
reductions in F! (food intake) at 16 hours and 30 mpK (mg/kg) were also
observed in some subjects for some compounds of formula VIA and VIB.
Compounds of formula VIA and VIB 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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adm nistered in an extended rel ease formto provide a prol onged storage
and/or delivery effect. Therefore, the pharnmaceutical fornulations nay be
conpressed into pellets or cylinders and inplanted intranuscul arly or

subcut aneou mg@la?f)ot injections or as inplants suchP@EUBPUAINEY Sych

i mpl ants may enpl oy known inert materials such as silicones and

bi odegr adabl e pol yners. 97 [01851 A therapeutically effective dose refers to
t hat anount of the conpound that results in anelioration of synptons.

Speci fic dosag y be | [ P fe di se, the
age, body wei gﬁjtsl,sggener:!ﬁl @%@nﬁg oﬂ@ﬂﬁ{ﬁgi@%gﬁasﬁg’wd%gg‘%%?egtfﬁg ES@J ect, dose
i nterval s, adnbuitstituted orosnsubgiiitted arbaliyk aikenyir alkgnyl aydoalsytbhatenoaths  of

drugs. Any of e r -nl f ' ts are well
W thin the bounae SroYohPRREE oY ARIROL haleRal eyl B HRkBITRRIN L B 't he
scope of the i amuast Insommemnbedimentst Reiscgsiactedfom gukbgtituled pve dose may vary
dependi ng upon . k?ﬂ;ﬁb | St | infEREGE i referred
conmpound or co%%%ﬁg@%ﬁ{oﬁle [ s'?lias?sltIIIi ?z?]r’\n/g%[rlﬁ:@ﬂi I's a d%%lgg?gﬁﬁnfhat

exhi bi ts a hi gthetgreumpensistiog helbstituteprandiungubgiituted cydlotweyl, 2s t he dose ratio

bet ween toxic | &oef k¢ ssed as the ratio
bet ween LD50 aﬁ@ﬁgﬁ{#ﬁggﬁgﬁléﬁﬁ%m%ggﬁ'@?ﬂgﬂgﬁ?@%& of the popul ation
and the EDN i sdialelcyclgkexyh&agialtyicycohexyl, 2 ffdiakilewsiahaxdd34-of the popul ati on.
The LD50 and E [Nq8 tsa r U] dures in
ani mal cell Cu@?ﬁ‘?@@%@%ﬁ&@‘%ﬁ@é?@ﬁ %@!&Fgﬁg@§%&él§%€%@§gfei n are
met hods of enh&remiinecyciitaxyR &amineryojohienylad-aminaeydeheryh2dinan ani mal . The
met hod conpris ﬁ&% ' I NGB 5)&“, ound, or
conposi tion, o??t"}%e .'ﬁ's“?’%ti‘?ﬁ'\?@mﬁﬁ to ggi%ﬂ@%@%@ﬁ@%humn ani mal .
Ef fecti ve anpudiegirgdcyciohexyt @npdiaminocysiohaxyl, R ¥sdiaminocyslehexylo® i ncl ude t hose

anounts that agjij, rﬁ&ﬁghgﬁiﬁi%;a%&@e@g%ﬁ(g;é@%@h%%rzof-xarrpl e, by an assay

descri bed bel ow | : ( her assay known by
those skilled dialkokycyglohexiad 4-dialkoayayclohexyfed-diatikangeyolohexh,2,5n a

bi ochem cal pa G ' i | d receptors, for
exanpl e, by mggﬁ@ﬂ%’gﬁgéﬁ’?\}g? %Jclﬁé &%ﬂh%\»eﬁ g%ﬂégm&f?@gﬂ{hgga control
nodel . Accor di atfyi§hiocysiohexst 3-all§yithinsyeiehaxyk 4-alkylthiocyclohexyl, 2,3-

dialkylthiocyclohexyl, 2,4-dialkylthiocyclohexyl, 3,4-dialkylthiocyclohexyl, 2,5-

dialkylthiocyclohexyl, 2,6-dialkyithiocyclohexyl, 2,2-dialkylthiocyclohexyl,
fluorocycloalkyl, fluoroalkylcycloalkyl, trifiuoromethylcycloalkyl, cyclopentyl,
cycloheptyl, cyclohexenyl, cyclooctyl, 2-arylcyclohexyl, 2-phenylcyclohexyl, 2-
arylalkylcyclohexyl, 2-benzylcyclohexyl, 4-phenylicyciohexyl, adamantyl,
isocamphenyl, carenyl, 7,7-dialkylnorbomyl, bornyl, norbornyl, and decalinyl
groups. In still other embodiments, R® is selected from the group consisting
of substituted and unsubstituted cyclohexyl, 2-methylcycichexyl, 2,2-
dimethylcyclohexyl, 2,3-dimethylcyclohexyl, 2,4-dimethylcyclohexyl, 2,5-
dimethylcyclohexyl, 2,6-dimethylcyclohexyl, 3,4-dimethyleyclohexyl, 3-
methylcyclohexyl, 4-methylcyclohexyl, 3,3,5-trimethylcyclohexyl, 4-t-
butylcyclohexyl, isopinocampheyl, 7,7-dimethylnorbornyi, 4-
isopropylcyclohexyi, 3-methylcycloheptyl groups, 2-fluoro-4-methylcyclohexyl,
4-fluoro-2-methylcyclohexyl, 4,4-difluoro-2-methylcyclohexyl, 4-
trifluoromethylcyclohexyl, 2-methyl-4-trifluoromethylcyclohexyl, 2-
fluoromethylcyclohexyl, triflucromethyl(polycyclic cycloalkyl},
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ability of a conpound to initiate a detectable signal. Effective ambunts may
al so include those anbunts which alleviate synptons of a MZ4-R di sorder
treatabl e by activating MC4-R [0187] An MZ4-R di sorder, or MZ4-R-nediated
di sease, which may be treated by those nethods described, include any

bi ol ogi cal disorder or disease 98 in which MA-R is inplicated, or which
inhibition of MA-R potentiates a biochem cal pathway that |Is defective in
the di sorder or disease state. Exanples of such di seases are obesity,

erectile disor der&ormtdylmmuliwayclodlkywaﬂﬁrﬂsordqucywd cyoijalityl) @Foups. in

di sorders, inflanmmation .eve n|t| i sorder ty 11 di abetes,

pol yéystic ovary scﬂ"%ee%@a"é' %s“b%ﬁﬁ#? cﬂiﬁuﬁﬁ@mﬁf’&ﬁﬁ%@gﬂ&@wﬁ

di abetes, and sexgralip. bmfwnhe)ﬁucﬂhamﬁomﬂ@tslﬂ? 18 a substitttadest upetisttutant , the

i nst ant |nvent|o rov1des ound sitio and descri bes net hods
effective for W&'%?YQPGB‘”P PHRBé‘é{ [@3 u'?vgﬁ'bh reduci ng serum

i nsulin and glucose | evel s; alleviating insulin reS|stance; and reducing
serum | evel s of free fatty‘aci ds. Acgordingly, e instant invention is
particularly effective in treating t e Adissorgers or di seases associ ated

with obesity or type If diabetes. [0188]] "Eea ing" within the context of
the instant invention, therefore, rrg;r an”fa,], evi ati on of synptons

associated with a disorder or diseasewd hga of further progression or
wor seni ng of those synptons, or prevé\ ionor prophylaxis of the disease or
di sorder. For exanple, within the context of obesity, successful treatnent
may include an alleviation of synptomns ‘or VH&I ti ng the progression of the

di sease, as neasured by reduction in-body weight, a reduction in anmount
of foed or energyol.lg?g Destibey akei n, 'successful treatment-of type |
or type Il di abet[e y i nclude an alleviation of synmptonms or halting the

progression of the di seampwmguamﬂlebw&ﬁgﬁdaum therenirsaits thetrobise or

insulin levels i I atients.
[ 0189] Schene |sn';nfx? us?ra es’ grpgener&{ Iﬂsyn‘% ﬁt@n?géﬁngﬁfiﬁ%ﬁeyc%ﬁﬁgﬁn&used to
synt hesi ze vari outautpmens,dialty. orswitutdst theredf. qaembedlhamamorrpour]ds As shown
I n Schene 1la, nitLp, ﬁ‘quéﬁ?ﬁ’arﬂﬂb$ ;ﬁbhgone conpounds such as (d) and (e)

n

may be readily conv o0 a plethora of guanidinyl
Described herein are compounds of Examples

113-215. Described herein are compounds of Examples 216-343.
Described herein are compounds of Examples 344-390.

[0164]  Described herein are
compouﬁds of formula VIIA and VIIB. Also described are

prodrugs of the compounds of formula VIIA and VIB,
pharmaceutically acceptable salts thereof, stereocisomers thereof tautomers

thereof, hydrates thereof, and solvates thereof. Compounds of formuta VIIA
and VIIB have the following structures:
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qui nazol i nones by converting the am no functionality to an isothiocyanate
functionality such as possessed by conpound (f). This may be acconpli shed
reacting the an1ne roup with thiophosgene. Isothlocyana nds such

as (f) may '8 adlly converted into a thiourea §U€1E%§8F§%%ound (g) by
99 WO 2004/112793 PCT/ US2004/ 015959 reaction wth a suitable am ne conpound
such as (1S, 2S, 3S,5R)-(+)- isopinocanpheyl am ne. Preparation of the desired
guani di nyl am ne such as conpound (h) may then be acconplished by reacting
the thiourea with a gconpgénd such as

1-[ 3- (di met hyl am no) {|pr opy| ] - 3- ethylcarbod||n1de hydrochlorlde and t hen

W th a suitabl ®&am pne Rs- 2, 8% di netyl pi per azi

(S)-2-(fluoromet hi) ¥ oﬂdthe i ke. Va )

conpounds may be grepar= ng L?Eqnethodologj§% . Schejﬁ 1 a using
an appropri at el [ 4 ant hr ani | ci g ounds may
be prepared by singN5 n|troant rani i c aci ®in pNace 0O 4-Witrodnthranilic
acid. 100 WO 20041112793 RT(U32004/ 015959 SCHEME |a Ng a) (b) (c) nmo ~

+ HI NHZ HZN NOZ F H HzZN e) (d) M nme ~/~I"] ~ FNHZ FNNXZ (f)
1 M (9 Fj NI M N NCS
VIIA V1B
| [0162] In compounds of formula VIIA and VIiB, R’ is selected from

substituted or unsubstituied arylalkyl, heteroarylalkyl, aryl, heteroaryl,
heterocyclyl, cycloalkyl, heterocyclylalkyl, cycloalkylalkyl, alkenyl, alkyny!, or
alkyl groups. In some embodiments, R' is a substituted or unsubstituted
arylalkyl group such as a substituted or unsubstituted phenylethyl group. In
some such embodiments, R is a substituted phenylethyl group such as a 4-
substituted phenylethy! group or a 2,4-disubstituted phenylethyl group such as
4-halophenyiethyi, 2-halo-4-alkoxyphenylethyl, and 2,4-dihalophenylethyl
groups. In some embodiments, R' is selected from phenylethyl, 2,4-
dichlorophenylethyl, 4-methoxyphenylethyl, 4-phenoxyphenylethyt, 4-
bromophenylethyl, 4-methylphenylethyl, 4-chlorophenylethyl, 4-
fluorophenylethyl, 4-ethylphenylethyl, cyclohexenylethyl, 2-
methoxyphenylethyl, 2-chlorophenylethyl, 2-flucrophenylethyl, 3-
methoxyphenylethyl, 3-fluorophenylethyl, thienylethyl, indolylethyl, 4-
hydroxyphenylethyl, 3,4-dimethoxyphenylethyl, 2-chloro-4-iodophenylethyl, 2-
fluoro-4-methylphenylethyt, 4-chloro-2-flucrophenylethyl, 4-bromo-2-
fluorophenylethyl, 2-fiuore-4-methoxyphenylethyl, 2-trifluoromethyl-4-
fluorophenylethyl, 2 4-diflucrophenylethyl, 2,4-dimethylphenylethyl, 2,4-
dimethoxyphenylethyl, (2-pyridybhethyl, (3-pyridyl)ethyl, (4-pyridyl)ethyl,
(pyridyl)(hydroxymethyl)ethyl, and (phenyl}(hydroxymethyl)ethyl groups. In
still other embodiments, R’ is selected from a 2-fluoro-4-methoxyphenylethy
group, a 2-fluoro-4-methylphenylethyl group, a 2-chloro-4-
methoxyphenylethyl, 4-fluorophenylethyi, a 4-chiorophenylethyl, a 4-chloro-2-
fluorophenylethyl, a 2,4-dichlorophenylethyl, a 4-bromophenylethyl, or a 4-
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~NNN H M (h) . NNYy | NN-~ H~NH | [0190] Schenme 1 b illustrates
anot her generally applicable nethod that may be enployed to synthesize a

| ar ge number of guani di nyl -substituted quinazolinones and heterocyclic

deri vati vesWe%%{1I¢H% onpounds where a carbon of the HETZEARMPNG of the

qui nazolinone is replaced wwth a nitrogen atom As shown in Schene 1b,
conversion of conpound (d) to (e) nmay be acconplished by initially adding
trimet hyl phosphine to forma reactive imnophosphorane internedi ate, adding

ol yoyel i o 1 sl dopeRf kiRl ofbul T MIRHL AURAIANEIRS 1t BRefBE T 0 (8) by
addi tion of anfiomedenyletnyl2tdiehiorapfienyletislchmathoxypitenpiethyl,4ni ted to a
eubs e ! RSB i B GRRASHAITE, STSHBRERIBRI R, oo 0 (2
10 R. 2) OCNeRphenylethyll MNethyipheryletdyi 3gvdidRexdBlethill 4 N3 [ 0191] Sc henme 2a
e ot ooy PG L ARSI G] e MenlBBl 0 PLSPRe 3. e
methoxyphenylethyl, 3-fluorophenylethyl, thienylethyl, 4-hydroxyphenylethy!,
3,4-dimethoxyphenylethyl, 2-chloro-4-iodophenylethyl, 2-fluoro-4-
methylphenylethyl, 2-fluoro-4-chlorophenylethyl, 2-flucro-4-bromophenylethyl,
2-fluoro-4-methoxyphenylethyl, 2-trifluoromethyl-4-fluorophenyiethyl, 2,4-
difluorophenylethyl, 2,4-dimethylphenylethyl, 2,4-dimethoxyphenylethyl, (2-
pyridyl)ethyl, (3-pyridyl)ethyl, (4-pyridylethyl, (pyridyl)(hydroxymethyl)ethyl,
(phenyl){hydroxymethyl)ethyl, substituted and unsubstituted
{heteroaryi)(hydroxymethyl)ethyl, substituted and unsubstituted
(aryl)(hydroxymethyl)ethyl groups, substituted and unsubstituted
(aryl)(alkoxymethyl)ethyl, substituted and unsubstituted
(aryl)(aryloxymethyl)ethyl, substituted and unsubstituted
(aryl)(arylalkoxymethyl)ethyl, substituted and unsubstituted
(aryl)(heteroaryloxymethyl)ethyl, substituted and unsubstituted
(aryl)(heterocyclyloxymethyljethyl, substituted and unsubstituted
(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.

[0163] In compounds of formula VIIA and VIIB, R? is selected from H or
substituted or unsubstituted arylalkyl, heteroarylalkyl, alkoxy, alkylamino,
dialkylamino, aryl, heteroaryl, heterocyciyl, cycloalkyl, aminocycloalkyl,
heterocyclylalkyl, cycloalkylalkyl, alkenyl, alkynyl, or alkyl groups.
Compounds of formula VIIA and VIIB with R® values such as those set forth
above have been found to exhibit reduced bioaccumulation properties as
evidenced by lower ti; blood plasma values in test subjects to which the
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HO2C R3CO2H + \ + I~ NHZ HZN' NO2 POC13, reflux O R3tN a N0O2 R3= H,

Al kyl, Aryl, Arylalkyl, etc. [0192] Schene 2b shows yet another alternative
route that nay be wused to prepare various conpounds of formula | A 1B,
L1TA 111 B WO | VB. 102 SCHEME 2b o i o NR3 +PHUSZOEIININ H fi ZN
NOZ R3'N NO2 [0193] Still another route that nay be used to prepare various
conpounds of the invention is depicted in Schene 2c. SCHEME 2c O PCCl 3, 160
C, / O 10 mMin HH/ NO R3IN N2 2 R3 O [0194] Described herein are

nmet hods for sy [ Zd o) I.QuUS
i nternedi ate cgénrgg@r'f@g fﬂ%\é%ggésﬁg%—@ﬂége?&i h%g@%ﬁ'{foé‘ﬁﬁg&é‘lﬁ’g’ Lﬁ"ﬁ?é’rsgredi ate
conpounds. For pex@eiinproved pestmadCf.ovalugs adiuoanalisa peyidedopcbved braiy t he
formul a | XA i SA~prQyj dy\g% : N3 . Rs have any
of the val ues 8@%‘8’%!"%%(1% ov%eﬁb??{ﬁr%gtgggc{s %%Ct%?%"?élﬁ%??ﬁ%?f ormula I A and
enbodi nent s of unsubpiitutedshetérofyaiyirpdoaps & substituted oriuasuhstibdedieténoaryl t he gr oup
consi sting of a e . anj 3 al has d, F, Br, or
t, an -NCS, an@%ﬂs'hféﬂgﬁ%ruegﬁbeoﬁﬂﬂéné% qgé%g%tfﬁgﬂ&ssuggﬁPW§% thod, Rl is a
subst it ut ed orunsubstitstedtpytididylapipeadikyg,| piperazinyl, morpholinyl, thiomorpholinyl,

tetrahydrofuranyl, furanyl, pyrmrolidinyl, pyrrolyl, thiophenyl,

tetrahydrothiophenyl, pyranyl, tetrahydropyranyl, tetrahydrothiopyranyl,

pyrazinyl, thiazolyl, pyrimidinyl, quinuclidinyl, indolyl, imidazolyl, triazolyl,

tetrazolyl, or pyridazinyl groups. In some such embodiments, R? is selected

from heteroaryl or heterocyclyl group of formula
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group. In sone enbodi nents of the nethod, R3 is H 1In sone enbodinents; Y
is selected froma F, NO2, or an N3 group. In sone enbodi nents of the .
met hod, Rl is a substituted or unsubstduted arylal kyl group, R3is H and Y
is selected froma F, N2, or an N3 group. In sone such enbodi nents, Z', '
Z2, and Z3 are each carbon atonms and R4, R5, and R6 are each H Conpounds
of formula | XA nmay be readily converted into conpounds of fornmula I A as
shown in Schene la and the procedures set forth herein. Typically a
conmpound of formula | XA whege %% IS a.- is reacied with g first amne
and then is reacted wthgase ag xS, degtri ianfﬁﬁgﬁﬁre la. Any of
the 103 WD 2004/ 112793 PCJll US2004/ 0§5959] ani nés def i ned}jby the Rl, R2' , and
R3, of conpounds of formul may b sed. er sat iNN of this '
procedure allows a wi de range of conpounds of fornula |Ato be prepared
where Wis a guanidine group prepared from conpounds of formula | XA where

Y1 is a -NCS group. Anotherpy rdgfdureq\l mayy beqused repare conpounds
of fOHmIaIAfromcommUﬁB f orsrul XA gﬁf&li an group is
shown in Scheme 1b where niyr n ¢ ds Wit hsany, ol _thgyRl, R2 , and

I uSe N

R3, groups of conpounds of ftormula may be d. 0 \Z2 R3N Xze
Y1 | XA [0195] A nethod for preparing a conmpound of formula | XA typically
i ncl udes cyclizing a conpound af  for i

adXB by reacting it with an
el ectrophilic carbon bear| chas a%;ia yl éﬁ;hoforn&te
such as triethyl orthofofrmate] trj orthoforpate or the |Iike where the
R3is aH Cold s Reagents subsFN d ar ﬁ:;;:E?LtUQGQ,afkanoyl hal i de
such as acetyl <chloride whe¢gre R3 is a nethyl group; a substituted or

unsubstituted al kanoic acid in the ptesence of an ,acid halide producing
agent such as thionyl ch Nelg%” P ) rious ’phor o i des, and the
like (e.g. an alkanoic agid o or irul a CO2H{in ¢onmbinatioh™with POCI3); a
benzoyl chloride or an HN NH

P T O
~ T ) =i

which may be additionally substituted or may be unsubstituted. Described -
herein are compounds of fomula VIIA and VIIB in

which R is selected from substituted or unsubstituted heterocyclylalkyi, or
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anal ogous heteroaryl acid chloride conpound; or a substituted or
unsubstituted benzoic acid or anal ogous heteroaryl carboxylic acid conpound
and an acid halide producing agent. The reaction provides the conpound of
formul a | XAWOE8MIYAYs of formula | XB have the fol | owi Hd¥BIMUIE? 104 WO
2004/ 112793 PCT/ US2004/015959 O R1L Z3 N\zZ2 H/ HXN Z1 Y1 IXBIn
conpounds of formula | XB, the variables nay have any of the sane values as
descri bed above with respect to conpounds of forrmula I XA The nethod of

form ng a conmpound of formula | may i nclude reactjng.a GO und, of
for mul 8 | XC wi YERAIIAMRR SRR AL PRI RESTTS SHROHENS. S R ARha. of
formul a | XB ustrog $§eogauch ash debdtiauted acursubstRatet egciemtpyaaing gidughas any  of

t he values of the c unds of formula I XA and | XB and the variables in the
compound of 1 & SHASHUER o yasbstivisd ARSIRRIRIE/ BrouPSURRRS al XA and | XB and Y2

is a hydroxyl grp@tu@irqrmétﬁylzgmolﬁﬂwanaw-muhyum@éraﬂ%wm ppsorefl fornula [IXC

have the followng forpula. 0 Z3 y2 ~Z2 H2N 71 Y1 Xc, [019 An
alternative nePWSad'f‘ﬂ?{'Iglﬂﬁ’%&%%@ RipgHSINYRthYioreyR orA %'péﬁj]"”ﬁ%th\ﬂhom in

Fg(gems ﬁa. Suc grouped ?@ﬂe@m@dﬂﬁéRﬁﬁg]dﬁ%d?&ﬂma?ﬁub@tﬁﬂ@@@ﬂd gf forml a
W t an am ne oOf, or nul a - angd an CtI‘Op I C, Carno eari ng an
R ot oup auch HBSUESHIGLAYE FEICA op AMMGETkIp Sk BB BMET RIS TR of T ol
| A may further chapourRiaadf @tk RIGARG fontuladviidiemap be agdubsally Rubstinas® 2b by
reacting a conmpound of formula I XC with an

o ks
o «
/O/z |
HoN ! ' ! k
NH; NH, OH
" HN - 5
H,N % ;
“’{ H
N?i
,or /
HO

[0164] in compounds of formula ViIA and VIIB, R*, R®, and R® are
independently selected from H, Ci, |, F, Br, OH, NHz, CN, NO-, and
substituted and unsubstituted alkoxy, and alky! groups. In some

embodiments, each of R*, R®, and R® are H.
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105 amde of formula R-N(H-C(=O-R3 in the presence of POC1l3 or an

anal ogous conpound. [0197] Conpounds of formula IE may be prepared from
conpounds of forrmula | XB where Y' is a NO2 group by reacti t he conpound
wi th NaNO2 WQS0Ha8593 bed in Method 6 to produce the aﬁﬁﬁﬂﬁgmgws@6npounds of
formula | XA which may then be converted to the conpounds of fornmula IE from
the conmpounds where Y' is an -N3 group or is an -NCS group. [0198]
Conmpounds of fornula I B nmay be produced from conpounds of fornula | XB by
readi ng the co d of formula |XB wth i val ent t her eof
as descri bed |Hﬂgg p 2 U7 cRMEQHIdS © fO%Haéﬁ'Mue@ﬁ?vﬁﬁﬁ\%‘%g?@m?o t he

guani di ne conpnmmaﬁofmﬂﬁmahe N3 or -NCS conmpounds wusing the standard
procedures. Finally, conpounds of formula ID may be prepared using the
procedures described in Method 7 (Steps 1 and QFQ) u5|ng\ the fragnents with
the variabl es describ above V'th respect t npound _of fornmula ID.
[0199] As noted abovg,) descri hergin are netgﬁds forlié:the5|2|ng
conpounds of fornulﬁiTCﬁgwarp Us™~ittt er nedi at e ounds fL\saIts of the
conpounds and internedi ate co ou¢ds For exanpl e, g net hod\ for producing a
conmpound having the fornula XA i s®provi ded where R, R3, z%* 72, 73, R4,

R5, and R6 have any of the values described above mﬁth respect t o conpounds
of formula IC a@% ephodi ment & of —¢conpounds o Wi la | C, n@ﬁy is

sel ected fromtheYgro Qﬂn5|s i ng Ofn%ﬁ? Note tedsal ne igroup, a

hal ogen such as Cl, E/ Br, - and ar | 0 sone

enbodi nents of the hod R s substl d unsubstistuted aryl al kyl
group. In sone enbodlnents of the?gethod R3 is H In song enbodinents, Y
is selected froma F, NQ, or n N3 group. In sone enB8di nents of the
method, R is gps{%tuted o un ubsti tuted ! | kyl gro , R3is H and

Y' is selected f oy N8 group./ T n some suc i ments,
Z2, and Z3 are gach ¢arborf at m; afd R R5, énd are eac rrpounds of
forrrul a XA may bewr |Iy conve t |nto conpo Nof forrru Csas shown

106 WD 2004/ 112793 PCT/ US2004/ 01595 9

3¢

NG

Ny AN

kool

”l'!n,

in which R" is selected from substituted or unsubstituted alkyl groups; R?, R¥,
R® are independently selected from H or substituted or unsubstituted alkyl
groups; R® is selected from substituted or unsubstituted alkyl groups; or R
and R® together with the nitrogen to which they are bound form a heterocycly!
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in Schene 1 a and the procedures set forth herein. Typically a conpound of
formula XA where Y1 is a -NCSis reacted with a first amne and then is
reacted with a second am ne as described in Procedure fl‘i/ o‘ﬁg s the am nes
defined by WREMWHI12Ro:  and R3' of conpounds of for mifd' e %’%e used.
The versatility of this procedure allows a w de range of conpounds of
formula IC to be prepared where Wis a guanidine group prepared from
conmpounds of formula XA where Y1 is a -NCS group Anot her procedure that

may be used to ounds of fornmula XA
where Y is an°ﬁ??§?8§bﬁ %{ﬁ ey %%{?%?ﬁbg erﬂgﬁtﬁﬁ%ro gen conpounds

wi th any of t hendubstiti2d, allqhdaryikajragsrtaﬂqpsrmfpscorrpounds of formula |C may be
used. O R Z /Yl \N~Yl ~Zz R3 N Z1~ XA [0200) A nethod for preparing a
conpound of fo XA f formul a
XB by reacti ngfoﬁFkﬁnth H@B é@??%g%ﬁ%rg%%r %%ld ﬁ%@%'ﬁOIEW%joragup such as
a trialkyl orthofornmate such as triethyl orthoformate, trimnethyl
orthoformate or the like vvhere{ R3is aH f{;l d's Reagent; a substituted
or unsubstituted al kan §/I hal i de&;such as acetyl ide\ ere R3is a

met hyl group; a substi tut ed or un¥ubstituted al Kanoic Neti'd in the presence
of an acid halide prg) i ng agent |such as thionyl chlpride, ,POCI3, various

phosphor ous hal i desgeand ™tgve | i ke —§. an al kanod{c id of fornmula R3CO2H
OCl 3); a benzoyl SBS:‘ ride or an awal ogous heter oaryl

in conbination with
acid chloride conpound; or a substituted or unsuﬁstltutgﬁ benzoic acid or

anal ogous het eroary%ﬂ&ar boxylic acid conpound 107> WD 2004/ 112793

PCT/ US2004/ 015959 an acid halide p duci ng agent The reaction provides
t he conpound of fo rftN; Conpounds ToN X\B have the foll ow ng

||\“

formula. O
:Or N

AN

CN

IIII;;,,,‘

In other embodiments, Y is selected from

\\\\\\

it

=

/

O
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e
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[0167] Compounds of formula VIIA and VIIB with Y values such as
those set forth above have been found to exhibit reduced bioaccumulation
properties as evidenced by lower {2 blood plasma values in test subjects to
which the compounds have been administered. Generally, such compounds
also provide improved plasma Cnqx 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
cbserved in some subjects for some compounds of formula VIIA and VIIB.
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R Z3 Y1 H-~Z2 H2N Z XB In conpounds of fornmula XB, the variable nmay have
any of the sane values as described above with respect to conpounds of
formula XA. The method of formng a conpound of fornula XA may incl ude
reacting a YOPBUHI?DF formula XC with an amine of fICHESHMELNEL to
produce the conpound of formula XB using standard am de-form ng procedures
and where Rl has any of the values of the conpounds of fornmula XA and XB
and the variables in the conpound of XC have the val ues of conpounds of

formula XA and.XB and, Y2_. isS hydr ro or IS _an i val ent_t her eof .
Conpounds of f%?'??ﬁ?‘é{‘dicf’%f?{ﬁ%"’a\" a?‘gw[%&‘ﬁﬁegHg%}frﬁﬁ'l“i!’a’@@%?yls”a"?ggfs Z H2N Z1
XC [0201] An apdssessitg reeluoed biodedumulatipn phopertiesn Exampleswhidectof formula 1C is
shown for anal ggous compounds..of formula | A in Schene.2a .Such a method
general ly incl angﬁgFef ?leaq %'8%%%@”8?@89'%“ &%W%ﬁb&‘{eam ne of

formul a R1-NH2 and an el ectrophilic carbon bearing an R3 group such as a 108
WD 2004/ 112793[0/68Y US200v¢anEends otfotmauly MilA andiMlIBo R fip setettad FREMAORH.

anay ogous to ¢Sl or FRMeicd iy, Sy, BIERA AL ERAGAN HeferPadl, U S
with an am de hdtefooyctyl| beteRcydlylalkyl GireakyRBeteroarialkyly @synioalkgalkfioCl 3 or an
o] o92% ComaIg, I PEWIRABESSTh BB e ! LY Coecr P
which are pr owisibstitbiedwagloalkyligroupst irasoromembddimeatsnBY i$ selesiedbiiomo be
limting of t hﬁe group consisting of substituted and unsubstituted cyclohexyl, 2-
alkyleyclohexyl, 2,2-dialkylcyclohexyl, 2,3-dialkyicyclohexyl, 2,4-
dialkyicyclohexyl, 2,5-dialkylcyclohexyl, 2,6-dialkylcyclohexyl, 3,4-
dialkylcyclohexyl, 3-alkyleyclohexyl, 4-alkyleyclohexyl, 3,3,5-trialkylcyclohexyl,
2-aminocyclohexyl, 3-aminocyclohexyl, 4-aminocyclohexyl, 2,3-
diaminocyclohexyl, 2,4-diaminocyclohexyl, 3,4-diaminocyclohexyl, 2,5-
diaminocyclohexyl, 2,6-diaminocyclohexyl, 2,2-diaminacyciohexyl, 2-
alkoxycyclohexyl, 3-alkoxycyclohexyl, 4-alkoxycyclohexyl, 2,3-
dialkoxycyclohexyl, 2,4-dialkoxycyclohexyl, 3,4-dialkoxycyclohexyl, 2,5-
dialkoxycyclohexyl, 2 6-dialkoxycyclohexyl, 2,2-dialkoxycyclohexyl, 2-
alkyithiocyclohexyl, 3-alkylthiocyclohexyl, 4-alkylthiocyclohexyl, 2,3-
dialkyithiocyclohexyl, 2,4-dialkylthiocyclohexyl, 3,4-dialkylthiocyclohexyl, 2,5-
dialkylthiocyclohexyl, 2,6-dialkylthiocyclohexyl, 2,2-dialkylthiocyclohexyl,
fluorocycloalkyi, fluoroalkylcycloalkyl, trifluoromethyleycloaikyl, cyclopentyl,
cycloheptyl, cyclohexenyl, cyclooctyl, 2-arylcyclohexyl, 2-phenylcyclohexyl, 2-
arylalkylcyclohexyl, 2-benzylcyclohexyl, 4-phenylcyclohexyl, adamantyl,
isocamphenyl, carenyl, 7,7-dialkylnorbornyl, bornyl, norbornyl, and decaliny!
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-f-
butylcyclohexyl, isopinocampheyl, 7,7-dimethylnorbornyl, 4-
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present invention. 109 WO 2004/ 112793 PCTI US2004/ 015959 EXAMPLES [0203) The
foll ow ng abbreviations and terns are used throughout the Exanples: Boc:
t-Butyl carbamate protecting group Celite(r): D atonaceous earth filter )
agent DAST: (D nethylam no)sul fur trifluoride DCM D chloronmethane Dl BAL:
Di i sobutyl al um num hydri de DI EA: N, N-Di i soproyl et hyl am ne DV :
N, N- Di net hyl f ormam de DMSO. Di net hyl sul f oxi de EDCI :

1- (3- Di net hyl am nopro‘pyl )-3-ethyl carbodii m de hydrochloride EtQAc: Ethyl
acetate EtOH Bshampycieipheyl. Reagtieycioheptyl groups, 2-fluoro-4-methylcyciohexyl,

(Di et hyl am ”O”EIfﬁ}Wcﬁﬂ-ﬁgpnglﬁlMUbrmWhyi imuchl ori de HOBE :

Hydr oxybenzotri azol e Hi gh perfomance |1 qui chromat ogr aphy HC :
Hydr ochl ori ¢ actriffupronvethyleychiexy: 2-meshy-44rifyaremettyylexeiohexyl.t?et r amet hyl ur oni um

Vase Spect f oscondbromelieyeeRpai M BraMeh ity dtbhe oldlibl, S D e oxi de
NVP:  1- Met hyl - 2figpgromethyi{palyexsiic sratoaliyiic and fluerafpebicyclicraystoalioy® graupscin oscopy
some embodiments, R® is a substituted or unsubstituted polycyclic cycloalkyi
group. In some such embodiments, R?¥ is a substituted or unsubstituted
polycyclic cycloalkyl group having the formula Vill

Vil

[0169] -Compounds of formula VA, VB, VIA, VIB, VIIA, and VIIB may
exhibit reduced bicaccumulation properties in animal subjects to which they
are administered. Such subjects may include human and non-human animal
subjects. Examples of mammalian subjects include, but are not limited to,
rodents such as mice and rats, bovines, equines, canines, felines; rabbits,
guinea pigs, porcines, primates such as humans and monkeys, and the like.
. ’ E)éscribed herein are compounds in which the ¢
value for the compound is less than 35, 30, 25, 20, .15, 10, or 5 hours in a
tissue with high blood perfusion such as brain, Iiver,'kidney, and heart. In
some such embodiments, the #i; value for the compound is less than 11 hours
and in some embodiments is less than or about 3 hours in a tissue of a
subject to which the compound has been administered.

[0170] The invention also includes tautomers of the éompounds,
prodrugs, pharmacedutically acceptable salts of the compounds or tautomers,
stereocisomers, hydrates, and solvates thereof.

92



TFA: Trifluoroacetic acid THF: Tetrahydrofuran 110 WD 2004/ 112793

PCT/ US2004/ 015959 SYNTHESI S OF 6- METHYLPI PERAZI N- 2- ONE Synt hesi s of

6- Met hyl pi perazin-2-one 1: 1 /OH + QOvw ~ EDC1L BN HOBt 5WHN N "- KOwe 1
BH3 aFl N WOR®1¢3793 111 ~ / OO ND,,,,i~ MOH /~N .. PGIASMYNSY N\ /1 v
W 0 H4 3 2 6-Mthyl pi perazin-2-one Step 1: Synthesis of

N- Bocal ani ne-N -benzyl glycine nethyl ester (1) [0204] To a stirred
solution of N-Boc-L-alanine (1 equivalent) and N- benzyl glycine nethyl

ester (1 equiv ) in dichloronethane added, TEA (1 i yal ent) and
R i v | ey By A S S pat SN S e
al l owed to sti phaimaceatied fompalations & miedicameils. f Suchiddnippsitions bldemeact i on was
diluted with 10% HCl, and the.arganic |ayer s separated an dried over
Wsor ot pledihae sabodr HeRrran aYER RRr Bt il atastihio xoncs)
D benzal (-1 or & bet e T O St A Iyl o5t er
() T h005] o GOBpPuMdsEr ot DrSmin Grbaney od fsdtNe et msdicAelta BH )  vers
added dr ogwi se paamﬁddeht'immmuﬁ'timf r2 gse it teatimy a'ﬂdmr?ﬂhmdmdddie_éasﬁuas tﬂeln
mai nt ai ned at rogm t er.at ur or ours.and then di|ufed. with nmethyl ene
chl ori de, mshéﬁcﬁﬁ'ﬁ’%ﬂ%t,eséﬁc?ba?’We PSJ'&'%%EFG Lfii'é*”ﬂf’%’tjct was 111
polycystic ovary disease, and Syndrome X. In some embodiments, the MC4-
R mediated disease is obesity or type Il diabetes.

[0172] Methods for treating MC4-R mediated diseases include
administering 10 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 tissues such as in the brain
or blood plasma of a subject. Administration of the compounds and
compositions of the invention may be accomplished using various methods
such as those described herein. In one embodiment, the compound or
composition is administered intranasally. [n some such embodiments, the
compound or composition is intranasally administered to a human.

[0173] The instant compounds may exist as one or more
stereoisomers. The various stereoisomers include enantiomers,
diastereomers, atropisomers and geometric isomers. In some cases, one
sterecisomer may be more active and/or may exhibit beneficial effects in
comparison to other sterecisomer(s} or when separated from the other
sterecisomer(s). However, it is well within the skill of the ordinary artisan to
separate, and/or to selectively prepare said stereoisomers. Accordingly,
“stereoisomers” of the instant invention necessarily includes mixtures of
stereoisomers, individual sterecisomers, or optically active forms.

[0174] The instant invention also provides for compositions which may
be prepared by mixing one or more compounds of the instant invention, or
pharmaceutically acceptable salts or tautomers thereof, with pharmaceuticaily
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WO 2004/ 112793 PCT/ US2004/ 015959 chr omat ogr aphed on silica eluting with 20%
Et QAc/ hexanes giving the desired product (2) a colorless oil (40%. Step 3.
Synt hesi s of 1-benzyl-5-(S)-methyl -3-o0xo-pi perazi ne (ﬁ%ﬁ_’rﬂj 0206 Ester (2)
was stirredWoR0/ 143950 sol uti on of TFA: CH2Cl 2 for szopp{g 881 vent was

t hen renoved, and the residue was redissolved in nethylene chl ori de and
washed with a saturated solution of Na2CO3. The organic |ayer was then
separated and dried over MgSO4 gi vi ng desired pi perazi ne conmpound (3) as a

white solid (8 nt he S) - a2|n20ne(4)
[0207] To a di 8?@68?3’@? ﬁaiﬁﬁrss%ﬁﬁ'?riﬁsoﬂfﬁe? gﬁ ‘FéH@%B‘A "B was added 3
equi val ent s of amelicatecd tyrethbiafisfrdersnEraraplds btlsuog disdndaeur(c&:deemuiaval ents).
The sol ution was, ,st.jrred, overni ght,. t he reaction.wa n |rectly
oaded ont o 09 e Poss, Mectlh sBiect e sl aRsAT ey S or
Et OAc/ hexanes (Wuries oriﬂserdess)lnﬁraﬂnhamn.bfamt eognlitlverdmm esewos bdhadod ved in
nmet hanol and hea ef ux hanol rovi ded the
desired pi per a \Sﬂngr“br@ rteﬂﬁpeélgcajlﬁ eﬁ?&"’\%‘ﬁ%ﬁﬁﬁg@gf RS it%ﬁ[l?j‘ ARUMA OBSt i ni zed,
but was appr ost mteetomisififds of thelrestaht sriventign sudiiciant teetelsilt wmrmiroaa'tioﬂ 2- one
conmpounds of th ent i re,nma cordin o the. fol t hods by
EDC acti vation %yrq @mp Hf@\ﬁ\r,d%frqeﬁt Sﬁﬁﬁ’ﬁ?rgfaé’ei’@:ai ﬁ%“%%sﬂtwé‘&"ﬁﬁed@stg@ | owed by
coupling with ByShtioneddnyde mamgactaied by-netkodsSyell kKnesindn ¢e art such as
6- (S) - et hyl pi eraz one, guani di ne 08], 6 Vet hyl
o bor asi 5t b BShRRlPA BEA DI o core SR B Aet PERO R B 2o
according to tbmulﬁylhgdsled@anmg' prededses eanl‘l‘odmyotE@@ The tompbsitionsafantee t hi our ea
|nterrred|ateto Vld %he carbodll defﬁ w%%&_ culln wth.
6(S)- Met hyl pi B‘e ‘?'rHq h EXAMRIS, GRWeH PLYISHo F?Jé%@# FYJ’&.‘ 959 SYNTHESI S
OF 2-(R) - FLU@@@MWSPMM{E%N&&S(&N@I JulspéXsidvis Ori¥bidtibtisRAHeNE
Synt hesi s of 2: (S@ Fl uor et heél Qera née HO . - .

instant compositions e'tormulated for various routes of administration,

for example, by oral administration, by intranasal administration, by

transmucosal administration, by rectal administration, or subcutaneous

administration as well as intrathecal, intravenous, intramuscular,

intraperitoneal, intranasal, intraocular or intraventricular injection. The

compound or compounds of the instant invention can also be administered in

a local rather than a systemic fashion, such as injection as a sustained

release formulation. The following dosage forms are given by way of example

and should not be construed as limiting the instant invention.

[0175] For oral, buccal, and sublingual administration, powders,
suspensions, granules, tablets, pills, capsules, gelcaps, and capiets 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, mattitol, dexiran, sorbitol, starch,
agar, alginates, chitins, chitosans, pectins, tragacanth gum, gum arabic,
gelatins, collagens, casein, albumin, synthetic or semi-synthetic polymers or
glycerides, methyl celiviose, hydroxypropylmethyl-cellulose, and/or
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HO (sOH B (r) Ot O dy O H3NNaB#4 00O O 7-0 HO/ NHZNOOC
o N ""'iii/OHO ONI / | LIAIHA 0 1 C IOkl N DAST CNN ~0 ' Cl

F NH 2-(R

F MeOH

- Fl uor onet hyl pi perazi ne 113 WD 2004/112793 PCT/ US2004/ 015959
Synthesis o 02’“?“#)‘ B} £ 1 uor onet hyl pi perazi ne HO HO h CGETEPHUPII
pig ~Il NOWw C H3N- HNaBH4 / o O MO |

polyvinylpyrrolidone. Optionally, orai 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 cysieine, a
disintegrating agent, binders, a thickeners, buffers, a sweeteners, flavoring
agents or pe'rfuming 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.

[0176] 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.
Phamaceutical formulations may be prepared as liquid suspénsions or
solutions using a sterile liquid, such as, but not limited to, an oil, water, an
alcohol, and combinations of these. Pharmaceutically suitable surfactants,
suspending agents, emulsifying agents, may be added for oral or parenteral
administration.

[0177] As noted above, suspensions may include oils. Such oils
include, but are not limited to, peanut oil, sesame oil, cottonseed oil, corn oil
and olive oil. Suspension preparation may also contain esters of fatty acids
such as ethyl oleate, isopropyl myristate, fatty acid glycerides and acetylated
fatty acid glycerides. Suspension formulations may include alcohols, such as,
but not limited to, ethanol, isopropyl alcohol, hexadecyl alcohol, glycerol and
propylene glycol. Ethers, such as but not limited to, poly(ethyleneglycol),
petroleum hydrocarbons such as mineral oil and petrolatum; and water may
also be used in suspension formulations.

[0178] For intranasal administration (e.g., to deliver compounds to the
brain), or administration by inhalation (e.g., to deliver compounds through the
lungs), the pharmaceutical formulations may be a solution, a spray, a dry
powder, or aerosol containing any appropriate solvents and optionally other
compounds such as, but not limited to, stabilizers, antimicrobial agents,
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' 7F MO/ | NHZ1Q HONO MO C° X omMe \\// NON"""OH\ O MO Mo
"& LIHHA MO Mao \ | \' I }Cl~ 00 SWERN (N) , ONDAST (N F MOHF NN"i
|l N,..y FF Z-éR%_,-fo uor oet hyl pi perazine MO | / MO | / Step 1.

Synt hesi s oVON'"MEAZY1 serine methyl ester [0209] To a RAYUSEWHOSHEPuUti on of
serine methyl ester hydrochloride (3.0 g, 19.28 mmol) and triethyl am ne
(2.7 m., 19.28 mmol) in nmethylene chloride (30 nL) was added benzal dehyde
(1 equivalent), followed by 2 g anhydrous MSO4. The m xture was stirred at

t t i | £ 1 . h d.th h lid
oo Lermer 1 e B S Bt o B A 201 L e
I n et hanol ( 56ombipatiensdf siessieu Bxbmplek pilintrdeagal forraglatiorsd @l ethveds ofar ef ul | y
added. The m X &8s St i fn r ) 1[1} 4 6/ 12793
BT Us2o04s o1abeMisRos kaf bEfhunRin W3 814 ﬁw#“@@m&i% WEs e NaHO03,
and was then UrS.d’tbtémeto. M@ﬁﬁbmﬂﬁ& Ea’eﬁt Nbo.e5,624 898 dA prapelanpfarduct was
bt ai ned ' . ) d de, 4- et h b A i
ot yl est er g ot Bimu B HATinHBEE chinBitSend W el R EoniE L ace of
benzal dehyde. oS bpdidcarBygnbhgei lswabilihg belwent! -The chinpourad-et gompeendsief et hy|
ester  [0210] §Q A8ahiifusiiBh i SMENEAY divdils iFhETSmPS i derdll Btaic! @

presentation from a nebulizer or the like.

[0179] Injectable dosage forms generally include agueous suspensions
or oil suspensions which may be prepared using a suitable dispersant or
wetting agent and a suspending agent. Injeciable forms may be in solution
phase or in the form of a suspension, which is prepared with a solvent or
diluent. Acceptable solvents or vehicles include sterilized water, Ringer's
solution, or an isotonic aqueous saline solution. Alternatively, sterile oils may
be employed as solvents or suspending agents. Preferably, the oil or fatty
acid is non-volatile, including natural or synthetic oils, fatty acids, mono-, di- or
tri-glycerides.

[0180] For injection, the pharmaceutical formulation may be a powder
suitable for reconstitution with an appropriate solution as described above.
Examples of these include, but are not limited to, freeze dried, rotary dried or
spray dried powders, amorphous powdetrs, granules, precipitates, or
particulates. For injection, the formulations may optionally contain stabilizers,
pH modifiers, surfactants, bioavailability modifiers and combinations of these.
The compounds may be formulated for parenteral administration by injection
such as by bolus injection or continuous infusion. A unit dosage form for
injection may be in ampoules or in multi-dose containers.

[0181] For rectal administration, the pharmaceutical formulations may
be in the form of a suppository, an ocintment, 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
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prepared as described in Step 1 and triethylamne (1 equivalent) in

net hyl ene chloride, was added chl oroacetyl chloride (1 equivalent)

dropwi se. After | hour, the reaction was washed with 10% HCl . and t he
organi c | ay¥P 24d12%epar ated and dried over sodi um sulPCAUS2OHHERL pr oduct
was chromatographed on silica gel eluting with 60% Et OAc/ hexanes (Rf = 0. 3)
giving the desired title conpound as a colorless oil (67%. Step 3.

Synt hesi s of di-Nbenzyl cyclo serine glycine [0211] The chl oride prepared
in Step 2 was g % I oni tL ] ed (3
equi val ents). ﬂI1 %‘ﬁ@’hr ﬁﬁﬂgﬂm\%ﬁeﬁﬁnﬁé\%@é&%ble?@% %ﬁgﬁébe%&ﬁ%lﬁ%ﬁp ugji' ng whi ch
time a solid fwithecceptakideeHidles; or exampiecaatoadmttenerpalyathytene giyedl,t he sol vent

was renoved. The, j j i . rj washed
w006 bci . Afich Bk sthe el Binorha HEHAY dEMErlicl aitEorellh, 1RO1CL
silica gel pl uipqlipapHEsersdt thome temgeraiuresgivitabilg taraldasea drog indideddey) .

Di - N- 4- net hox J i i i Lm shi on
1S g oot hostils Shotfiinine B R, i/ b 8BS orfFiced i bR o0
starting nmat erfoahulaireofdhe Syfhgelatin typeand suppositories. Water, saline,

1, 4-di benzyl - 2; - Di i i T. i Led m xture of
UAIH4 (10 equi ?/é\%ﬁ'? g? g{i-%%aérbﬁggfra{oégjs%%#%%g'r%%gﬁ%&gg(5’gt he cyclic

di pepti de prodempldyédinShe preparation dEsuspengion femulatiens whioh aygilsgr ey mi xture
e S EHA
resul ti ng whit kydvoxpoopy| esllslose lor earboxyntetiow gallubase, agwellbebbfférs paie was dri ed
over MSOM angre &Q% fr at ed, giving the desired product as a colorless oil
(93% . Step 5° E\/n esis of 1,4-dibenzyl-2-(R)-fluoromnethyl pi perazi ne
[0213] To an ice cooled solution of DAST (2 equivalents) in nmethylene

chl ori de underMB2lhvas aBgsides Hesarapsasntalive gasage formmsdessribed abayet hyl ene

chl ori de dropw : i b
p%%ma%@ﬁlcﬁﬁg} é&@pf%slé%ﬁc@ibnmééﬁrﬁétrggrﬁ?rﬁ%&%%g%

tenperature for 20 hours.” The reaction was di and the

organi c | ayer these skilied iaiteeiad aad ard thds ipgluded idha instant fnyeetionTv&IChr ude

product was ch )gﬁ@é,q LAR REFieR e idbiGided 189 Wedrhindfone0% Et OAc/ hexanes
giving the des?ré tlgtaﬁe %olrerpoun(ﬁi asﬁg ;qldte)T ?%évt/ﬁ%g'l n(400 n.a
Pharmaceutical Sciences” Mack Pub. Co., New Jersey (1891}, which is

incorporated herein by reference.

[0183] The formulations of the invention may be designed for to be
short-acting, fast-releasing, long-acting, and sustained-releasing as described
below. Thus, the pharmaceutical formulations may also be formulated for
controlled release or for slow release.

[0184] The instant compositions may also comprise, for example,
micelles or liposomes, or some other encapsulated form, or may be
administered in an extended release form to provide a prolonged storage
and/or delivery effect. Therefore, the pharmaceutical formulations may be
compressed into pellets or cylinders and implanted intramuscularly or
subcutaneously as depot injections or as implants such as stents. Such
implants may employ known inert materials such as silicones and
biodegradable polymers.
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Step 6 Synthesis of 2-(R)-fluoronethyl pi perazi ne [0214]

1, 4-Di benzyl fl uor onet hyl pi perazine from Step 5 was dissolved in

di chl oroet hane, and a-chl oroethyl chloroformate (3 equival ents) was added.
The resulting solution was heated to reflux for 16 hours. The reaction was
directly | oaded onto a silica gel colum and chronat ographed eluting with
10- 20% Et CAc/ hexanes. The internedi ate di carbamate was i solated as a clear

oil. The inter ke dicatb t | | di ssal i th nd heat ed
at reflux for g%s. TH%E'g%%éﬁﬁk&!‘%i“@@%ﬁ&?%ﬁ%}ﬂ @a{%%%g#g%vi ng the

d ?S ilr dedepr ot fﬁbmdomcp&Taazésmgs asaraelivnation tﬁsymm@imﬁ;ﬂeﬁﬁﬂ;mcsammay Bent hesi s
0 , 4- di - p- met hqx nzyl - 2- - pi Rerazine- carpoxa e. ,
1, 4- di - p- net hox?%%lq%gpéfgék'ﬁ&ﬁ@?m%ﬁ BPp Fa?PFnE#Yo‘QTQTL g8ne@l v £ ask
cont ai Ini ng ? SOhuglgg@oMmmdsgk%d, die‘hgﬁmgégbjéﬂt. dmfmﬁmﬂe, admhinistraion 260 M 1.2
equi val ents) at - was .adde .4 equival ents ropw se, under a

it 2 egm of n”} ro%ﬂﬁiﬁ@?ﬁéﬁ@y%w'"ﬂyns%?ﬂﬂﬁi%y‘gﬁmd&ﬁge .

, 4-dl - p- Met NOX ¥ tainibReffeEtve apfoun & dre Waslabithid thedsbiind8 berduliné N et hyl ene
chl oride was added drgpvv'i].lse, and the resultin sol ution, was stri‘rred for 1

hour. TEA (5 eq@xRefiraprtationaad therriere. walwithis the scans of dhe instept twention.

PCT/ US20047 0159 el ity WBCRALRAo iy B B840 helile ofnd dr i ed
over MgSO4. After eﬁ I'tering, the filtrate S coorfge to -78C, and DAST was

added dropwi se @dministeatignaiidedasage fomme Thenieferred compayed euptapamde® stirred
for 12 hours. The,: aa® (PaT=Top¥el bk qg%\?ﬁ,hgfa '

bi car bonat e, an%ﬁé&@?{é‘gﬁﬁ%&ﬁ z%/fer vl\é/ahsolnls{é%%*ﬁﬂggaan C rc})}%‘ggyﬁ%hed I n
silica (10% Et Ofbeiberapegdijc ingéxistie dore ratis bebkenitoxie add thenapeautic effectand as a
| i ght brown oil 0 t] . ' orJj S hky € t in

t he sane manner @gé‘@aaé‘s%érjlg%{ergé%?\j %ﬁ Q%Pgému&sbﬁ‘ﬁgé@-‘gﬁldgtra?eq\%yFﬁgh &%fﬂgérlmat e

gi ving a white sobe bthd!36%9% dithe hemilationfang-th&EDst isdhe desctherapesticatiyne and

2-(R)- difluoro pl. RaLAZd el .
2- (R) - Fl uor onet %&%‘?0 éb§§|@@tﬁﬁgg§'ﬂ%@ nﬁ?%%%%ﬁ%%ﬁ%%@%‘?%%%uam di ne
conpounds of t hstamashpharmacentical procedures in animal cell cultures or experimental

animals.

[0186] Described herein are methods of enhanc;,ing
MC4-R activity in a human or non-human animal. The method comprises
administering an effective amount of a compound, or composition, of the
instant invention to said mammal or non-human animal. Effective amounts of
the compounds of the ir‘;s:tant invention include those amounts that activate
MC4-R which are detectable, for example, by an ‘assay described below in the
illustrative Examples, or any other assay known by those skilled in the ari that -
a detect signal transduction, in a biochemical pathway, through activation of
G-protein coupled receptors, for example, by measuring an elevated cAMP
level as compared to a contro! model. Accordingly, “activating” means the .
ability of a compound to initiate a detectable signal. Effective amounts may
also include those amounts which alleviate symptoms of a MC4-R disorder
treatable by activating MC4-R.

[0187] An MC4-R disorder, or MC4-R-mediated disease, which may be
treated by those methods: described, include any biological disorder or disease
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prepared according to the nmethods descri bed herein by EDC activation of the
thiourea internmediate to provide the carbodiimde followed by coupling with
2- (R)-fluoromethyl pi perazi ne or 2-(R)-difluoronethyl pi perazi ne. SYNTHESI S
OF (6S)-6- METHYLPI PERAZIN-2-ONE) a ON H Step 1. Synthesis of S-ethyl

(2R) - 2- ([ (benzyl oxy) car bonyl ] am no} propanethioate 0 O BzNH 10 nol % DVAP
BzNH OH Et SH, DCC SEt CH2Cl 2 (0217] A 250 nlL round bottom fl ask was charged

G chi or onet hane. TTAREEYACHROR R Rasco idh iDuRe NGB TG B o7 s
added DVAP (0. 82 hipchemical patbway thadllsciefectivelinBhSHispatet or Blséﬁserﬂiate?S 9 mol)
addi tion of the DEATPIEbI3hebeacks oo thosfy, el Ukoldérs, SHFEEAL o Upon
addi tion, and t hd'&oﬁdﬁfsd mr@abmiwleberdmemeidﬂam?d feférecognltaeu: tidng
; e T z

Xt ure s o5 R, R TERS B oRT b SRS 5o L e
ﬁl lica ;3e| hclhr orm:bmphaﬂiifoys frotmgpels ?(mmmtiﬂgangls&ma;&ghanmfdiso%?érshlnea g

t t
broduct as & col Sretefed srodRfn 1 aGnfintdyitn Hfodes ripounds,°' 1 1¢ dest e
(1R) - 1- net hyl - Z-wnmeblhwhs;ahba!mrmes%éihocﬁﬁﬂHchﬁr rdﬁhBﬁan&@MhhtSEadd body
Acetone, 0 OC [0218], . To .a .stirred s Iutlo @l ¥ eS— et hﬁ'-iﬂ'j(('ZR) 2-

{[ (benzyl oxy) car 4 reAeing seerde *B@HF@ 85? wet 10%
Pd/ C (1.89 g), am@hiaa@éemademnn@sem 1eN6ls\W fred futBhdids. e&&widﬁghﬁﬂﬁe (29.9

instant invention is particularly effective in treating those disorders or diseases
- associated with obesity or type |} diabetes.

[0188] “Treating” within the context of the instant invention, therefore,
means an alleviation of symptoms associated with a disorder or disease, or
halt of further progression or worsening of those symptoms, or prevention or
prophylaxis of the disease or disorder. For example, within the context of
obesity, successful treatment may inciude an alleviation of symptoms or
halting the progression of the disease, as measured by reduction in body
weight, or a reduction in amount of food or energy infake. In this same vein,
successful treatment-of type | or type N diabetes may include an alleviation of
symptoms or halting the progression of the disease, as measured by a
decrease in serum glucose or insulin levels in, for example, hyperinsulinemic
or hyperglycemic patients.

[0189] Scheme 1a illustrates a general synthetic route that may be
used to synthesize various guanidinyl-substituted quinazolinone compounds.
As shown in Scheme 1a, nitro and amino quinazolinone compounds such as
{d} and (e) may be readily converted into a plethora of guanidinyl
quinazolinones by converting the amino functionality to an isothiocyanate
functionality such as possessed by compound (f). This may be accomplished
reacting the amine group with thiophosgene. lIsothiocyanate compounds such
as (f) may then be readily converted into a thiourea such as compound (g} by
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m., 187.5 mmol). The resulting m xture was stirred for 30 mnutes at 0C and
then filtered through celite using ethyl acetate to wash the celite
thoroughly. The filtrate was concentrated and partitioned between
acetoni tri ¥OHY2HP-) and hexanes (150 ni). The | ayBFY UM ¥ebar ated, and
the acetonitrile phase was washed once with hexane (150 ml -) and then
concentrated to provide the desired product (59.4 mml, 95% which was used
in the next step without further purification. Step 3. Synthesis of Methyl

N-((2R) - 2- | . .- i [ i BzNH . ~H
NG yove HOr TR & SRR s BRI SBN IS IE A-Gh 5004) 119703
PCT/ US2004/ 01595%8ndcapthikylamir@0 (Preparaiiomaf thsdesined fguasikingasminghsuched wi t h

b | (1 R-1: =2 I ) ) 7. mL of
oy ous et reomiRUR A eh BS L AmARRo ol Pebcind TR ipRG it e, ™ O e
met hyl ester domposiotiisoch ae 1{2@iBetyylatdio)propylidetivdsarhdditnide Af t er 10

m nutes, 1.0 [ £9, 9o  ,gdded and the reaction
was al |l owed Mgd&%ﬁ%é abgg%\%éhn?sa%w%'ﬂ?g@%%ﬁg%%gture was t hen
concentrat ed, dimdthytpiperazing, SH2-¢tuordmethylippipefadhte, oF the lked Vialiaused in a

separatory _ f upgho T AR GoRRE Ry HipURaHE s ARHKaRGY. NaHCCB (200

m-) and separate Si ¢’ aqueou y wa shed Tw ce th diethyl
ether (2 x 20showin)in Seheine e usingianrapgraprigtehyi substiytedst-nioanthasiiiedcidi t h bri ne

chr omat ogr aphy O L g A eI RedRY o 3REG T AP Fhragbe AR aret 2t on 10

1: 1 hexanes/ etéyitroantbhedrdliceacigt. ovi ded t he desired product as a clear oil in
75%vyield (12.5 g, 44.6 mol). Step 4. Synthesis of
(6S) - 6- Met hyl pi perazin-2-one) H BzNH 'rN--yOve H2NG yOve HCO H N
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O NaCNBH3 in THE ON )""" MOH H [0220] To a solution of nethyl

N-((2R) - 2-{[ (benzyl oxy) carbonyl ] - am no}propyl)glycinate (12.5 g, 44.6 mol)
i n anhydrous nethanol (446 nlL) under an atnosphere OJC,[JN% Wessedded 10% Pd/ C
(1.25 g). Wee§4135R3 was then placed on a Buchi hydrogena?or and purged
three tines with N2 followed by 3 tines with H2. The reaction was all owed
to stir under hydrogen (2.2 L, 98.12 nmmol) until no nore hydrogen was
consuned. Once conplete (24 hours), the reaction m xture was poured through
Celite and thgcfgél*égge was concentrated. Ethyl acetate(5-10 nL) was added
causing a white soli1d to crash out. This white solid was dried and
collected to provide the desired product iQ
(The filtrate cdm be concen®@t ed and Mp&n
out by additi t

be in the filtrat

95% vyield (4.8 g, 42.37 mol).

f the product can be crashed

fr t) ng erial remains, it wll
5200449 SYNTHESI S OF

ORI DE HOFOH ‘r%h [ 0221]

(3R, 4R) - 1- ( Phenyl et hyl ) - 3, 4- pyrrol i di nedi ol (250 . 1.30"2mmol ) was

di ssolved in ethyl acetate and added to a suspensidgn of 10% Pd on carbon in
ethyl acetate. The m xture was hydrogenated on a Parr hydrogenator at 57
PSI for 12 hours. Thée)yreaction was then filte¢ded through Celite to renove

i t heny concentrated give the

catal yst. Excess MéOHE. i n diyoxane was addaPans
title conpound as a 1@ oi i ch—was—used further purification.
SYNTHESI S OF (3S,4S)-3, 4-P | NEDI OL HYD

CHCH N
NH, NO,

|
MeO. Mea?
O\”@ Q@”&Oim
|

(h)

Meq@v«ﬂn.;@k

A
I

[0190] 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 nifrogen
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
cycloalky! isocyanate for example, a polycyclic isocyanate to produce a
carbodiimide, and finally forming (e) by addition of and reaction with an amine
such as, but not limited to a substituted piperazine.
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H [0222] (38, 45)-1-(Phenyl nethyl)-3,4-pyrrolidinediol was converted to the
title conpound using the procedure described above for the synthesis of
(3R, 4R) - 3, 4-pyrrolidinedi ol hydrochloride. SYNTHESI S OF TH OVORPHCLI NE

1, 1- DI OXI DE PORIDE O, ()CH H[0223] PCT/US2004/015959

4- (Phenyl met hyl ) t hi onor phol i ne 1, 1-di oxi de was converted to the title
conpound using the procedure described above for the synthesis of

(3R, 4R) -3, 4-pyrrolidinedi ol hydrochloride. 120 WD 2004/ 112793

PCTI US2004/ 015_9@.? §¥ HESI S OF (3R, 5R) - 6- ( HYDROXYMETHYL) - 3- PYRROLI DI NOL
TRI FLUOROACETATE (& HO SOH TFA N H Step 1. Synt hesis of

1- (1, 1- D net hyl et hyI) 2-met hyl (2R 4R) - 4-

hydr oxy- 1, 2- pyrr abi di nedi car b8'3< plate HOO_ O 0 [0224] Trimet hyl silyl

di azonet hane (3. 89 I) was : added to an cool ~solution of
(4R -1-([ (1, 1-dine H ny-l—)‘—tt—rrydr (0.75 g, 3.25
mmol ), 60 nL toluene and NETignol . The reactloH tirred for 2
hours on the ice bath, was war ned to room tenperature, vvhs Nsoncentr at ed
to give 0.89 g of the title conpound as a clear yellow 0|I 1H NVR (400
MHz, DMSO-D6) 6 ppm1.4 (m 9 H, 1.8 (dt, J=12.8, 4.9 Hz, 2.4 (m 1
H),3.1(m1|—|),35(dd J-10857Hz 1 H, 3.6 (s, 3H), 2(m2H).
121 @
_ MeP U/\ 0
k )\ R T 2 00NR® NS
1'p2 P
3)HNRTR k\N NN,
[0191] Scheme 2a illustrates another general procedure that may be
used to prepare a wide variety of guanidinyl-substituted quinazolinone
compounds.
SCHEME 2a

HORC
R3COH + + :@\
NH; HaN NO

POCl3, reflux
S
9@
RN NO
R3= H, Alkyl, Ary!, Arylalkyl, etc.

[0192] Scheme 2b shows yet another alternative route that may be
used to prepare various compounds of formula 1A, 1B, llIA, HlIB, IVA, and IVB.
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WO 2004/ 112793 PCT/ US2004/ 015959 Step 2. Synthesis of 1, 1-D nethyl et hyl

(2R, 4R) - 4- hydr oxy-2 (hydroxynet hyl)-1-pyrrolidi neca rboxylate HO CH N O-0
[ 0225] LiBH4 (6.46 mmol as a solution in THF) was added to an ice cooled
solution of (1,1-dinethylethyl) 2-nethyl (2R 4R)-4-hydroxy-1, 2- '
pyrrolidinedi carboxylate (0.36 g, 1.47 mmol) in THF. The reaction was heated
at 70C. for 48 hours. The reaction was quenched with isopropanol and then
saturated NaHCOS. s¢hemE 26ure was diluted with water and extracted tw ce
with ethyl acetate. The organic | ayers were washed with 1 N NaCH, dried

over MySH and concentrat ed to give 0.185 g of the title conpound. '"H NWR
(400 MHz, DMVBO D6 ppm 1, 4(m H, 1.8 1H)m 1H, 3.0(m 1
H),34(m1H)5m : h@%_l( P dd, J=5.3,
5.3 Hz, : 1%.;3 Steg ntheS|s of

(3R 5R) - 5- (Hydroxyrret hyl ) - 3- ™ di'noM2t ri f I uor oacet at® ("éalt)NPiON/ OH

TFA H [0226] 1,1 t hyl ( xynet hyl ) -1-
pyrrolidi necar box ?t (0. %QE%C’&%H@@@ rF%fydéélSﬂesf J}é@a 8%59% 1 solution
of nethyl ene chIwmptnmﬁﬁﬂfﬂmrln\aghtlbow@epléfémmrmmaﬂn,mas concentrated, and
the crude material was used wi thout further purification. 1H NVR (400 MHz,
DVSO-D6) a ppm 1. gefmeled) 2.2 (m 4 H, 3.0 (m I H, 3.1 (m I H, 3.6
(m 3 H, 43 (m | E}‘I,%.S(s,br, 2 H, 86 (s,br, 1 H, 9.2 (s,br, 1 H).
122 WD 2004/ 112793 PCT/ 11S2004/ 015959 SYNTHESI S OF '

Cl -2, 6- DI METHYL- PI P NE- 1- GARBONI ?RE%E?U?W ORI DEg N
min
. N
— H R3’|\)n
0
[0194] - Described herein are methods for synthesizing

compoundi; df'fonﬁula 1A and IC, various intermediate compounds, and salts
of the compounds and intermediate compounds; For exampie, a method for
producing a compound having the formula IXA is provided where R', R®, Z',
Z%, 2% R%, R®, and R® have any of the values described above with respect to
compounds of formula IA and embodiments of compounds of formula IA, and
Y' is selected from the group consisting of NO, a protected amine group, a
halogen such as Cl, F, Bf, or I, an -NCS, and an N3 group. in some
embodiments of the method, R is a substituted or unsubstituted arylalkyl _
group. In some embodiments of the method, R®is H. In some embodiments;
Y' is selected from a F, NO,, or an N group. In some embodiments of the
method, R is a substituled or unsubstituted arylalkyl group, R®is H, and Y'is
selected from a F, NO,, or an N; group. In some such embodiments, Z', 7%,
and Z° are each carbon atoms and R*, R®, and R® are each H. Compounds of
formula IXA may be readily converted into compounds of formula 1A as shown
in Scheme 1a and the procedures set forth herein. Typically a compound of
formuta IXA where Y' is a -NCS is reacted with a first amine and then is
reacted with a'second amine as described in Procedure 1a. Any of the
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N Il N Step 1. Synthesis of 4-Cyano-cis-3,5-dinethyl pi perazine-1
carboxylic acid tert-butyl ester OO0 CNJ i OCN [0227] 4.00 g of
cis-3,5-dineth erazi ne-1-carboxylic acid tert- but esterg% repar ed
accordlng g0 P%ﬁg hod E. Jon Jacobson et. al. J. T“’ S8t f 1999,
Vol . 42, 1123-144) in 91 nL of dichioronethane was treated wth sodium
bicarbonate (4.7 g) followed by addition of cyanogen bromde (7.5 nL). The
reaction m xture was heated at reflux overnight, was filtered, and was

fied b h e t
D ford . o o ot e SOHrRRAAEE BT (b’ oiepBblioe BFERRISKERERBET) 500
g/l:l)z) 64p881 (1 3&edd, The Mersatility ©f this-prpcedurstalicis, a @idp, radgedf c(ompolht%&socf:;,. Ogs( ETG
m
(40, 50 86, oibia i Kl bBobieR s Wi Bk ol Mea BRI Sosh Sep 2.
Synthesi s of ctar@uBdDbferhylallA pdeeY Hie at-NCS broupt Anbther pypdedistl or i de N | |

csver (1 o' 1018 e el B YRR e AR A8

stirred for fifoembiouXs wiedk ¥bis@arNygowrisisbown ovchenie 1b ghere rithageni t I e

(aoH = 1Py Erinelt Ry aR0B" drodfs bPcobpue Sty 5yl

75 MHz)  16. 73IA@&) be dsedB1l (2C), 50.80 (2C), 104.20. SYNTHESI S OF
Cl S- 2, 6- DI METHYL- Pl PERAZI N- 1- OL  HYDROCHLORI DE

0
\ 22
IXA
[0195] A method for preparing a compound of formula XA typically

includes cyclizing a compound of formula IXB by reacting it with an
electrophilic carbon bearing an R® group such as a trialkyl orthoformate such
as triethyl orthoformate, trimethyl orthoformate or the like where the RiisaH;
Gold’s Reagent; a substituted or unsubstituted alkanoy! halide such as acetyl
chloride where R® is a methyl group; a substituted or unsubstituted alkanoic
acid in the presence of an acid halide producing agent such as thionyl
chloride, POCI3, various phosphorous halides, and the like (e.g. an alkanoic
acid of formula R*CO3H in combination with POCIs); a benzoyl chloride or an
analogous heteroaryl acid chloride compound; or a substituted or
unsubstituted benzoic acid or analogous heteroaryl carboxylic acid compound
and an acid halide producing agent. The reaction provides the compound of
formula IXA. Compounds of formula IXB have the following formula.
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N OH Step 1. Synthesis of cis-3,5-D nethyl-4-(3-o0xo-butyl)-piperazine-1
carboxylic acid tert-butyl ester Oy ON O 124 WO 2004/112793
PCT/ US2004/ 015959 0229] Gi s- 3, 5-di net hyl pi perazi ne-1-carboxylic acid
tert-butyl ¥QEWF2%8 00 g; prepared according to the BEVHFI*¥!3bn Jacobson
et. al.: J. Med. Chemstry. 1999, Vol. 42, 1123-144) in 47 nmL chloroform
was treated with nethylvinylketone (1.7 nL) at roomtenperature and heated
at reflux for two days. The reaction was then concentrated, diluted with
THE and heated at reflux for 1 day pefore purifying by colum
chromat ography (0 to 10% MeOH/ DCM f{jo afford 0.865g of the title conpound
as a clear, colorless oil. 1H4NWR ( 0 WMHz) 6 ppm 1.08 (d, 2H,
J=6.07 Hz), 1.47 (s, 9H), 2.1 \(ﬁ . m.6H, 3.10 (m 2H), 2.86
(bs, 2H); 13C NWR (CDC13, 75 MHz)H .6 {20, 28.62 (5C), 30.8, 37.34,
42. 46, 53.57 (4C), 79.85, 154.49, 208.2 1. Synthesis of
ci s-2, 6-Di net hyl - pi perazi n-1-ol hydroc Jd Nii 1 OCH (0230]
G s- 3, 5- Di net hyl - 4- ( 3- oxo- but yl ) - piHe®¥ azi neZ'1- carBdxylic acid tert-butyl
ester (1.00 g) in chloroform (40 nm.) was treated with mchl oroperbenzoic
acid (77% 0.97g ) at 0 C. The solution was allowed to warmto room
tenperature and stirred overnight. ThefXBaction mixture was then cooled to
0 C filtered to renove precipitates, washed with saturated aqueous sodi um
bi ca(r]I bonat e, flrldompednddwﬁugﬁul@lxﬂ,mwﬁ?b%g&m mbampdfmcsamamged. 'rll'he
residue was taken up in .a 1:1 m xtu 0 a Ve ngd treat wi th an
excess of 4.0 ﬁ%ﬂ%@WQ.W‘WESQ%LE{@WOHP% %%anxgglxét ﬂ)? 5‘8&’8 erni ght and
then purified dfiforeihgaecomboombbidomatd XA May incllidoreacting a compound of

formula IXC with an amine of formula R'-NH; to produce the compound of

formula IXB using standard amide-forming procedures and where R' has any
of the values of the compounds of formula IXA and [XB and the variables in
the compound of IXC have the values of compounds of formula IXA and IXB
and Y? is a hydroxyl group or is an equivalent thereof. Compounds of formula
IXC have the following formula,

O

3
\ 22

1 Y‘l

Z
Y? l
H,N Z
IXC

[0196] An alternative method for synthesizing compounds of formula 1A
is shown in Scheme 2a. Such a method generally includes reacting a
compound of formula IXC with an amine of formula R'-NH and an
electrophilic carbon bearing an R® group such as a carboxylic acid of formula
R3-CO;H. Compounds of formula |A may further be prepared according to the
procedure in Scheme 2b by reacting a compound of formula [XC with an
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MeOH. DCM) to yield 50 ng of the title conpound. ESMS (0.41 m nutes, (Mtl)
131.13, .Method E). 125 WD 2004/ 112793 PCT/ US2004/ 015959 SYNTHESI S OF

3- METHYL- AZETI N- 3- OL "HYDROCHLORIDE O N H O Step 1. Synthesis of

1- benzhydryl -azetidin-3-oi HON [0231] A solution of

1- (di phenyl net hyl ) - 3- (et hanesul phonyl oxy) azetidine (1.0 g) in THE (17
m-) was treated with 3.0 M net hyl mgnesium bromde (1.2 m-) in diethyl

cuher 2t 0., WiighSPBnaR HSRSLCLERA Py oot b Gy ol

guenched with s ed aqueou m bi carbonat e,
Celite, and cormompausded. The residue was then take up in nethyl ene
chl oride and washed with saturated aqueous sodi um bi carbonate, followed by

bri ne. The orggRhgr] ayer ' ' @lto?rz | ,
concentrat ed aﬁgl‘gﬂri fi eg\gﬁ'@g@ sﬁﬁn@m’%n@;%g?gﬁﬁﬁ%at 0 %}?b%??hexanes)
to provi de 640 fogmida IXBavhere YeiscoNPe gratp byseac ¢ comppuatwito NaNOzSIVE:
240.19 (M+1), L : '

1- Benzhydr yl - ai‘é%‘?edﬁxhgég& @?ﬂeﬁ@) mﬁl p@é‘%\%%%‘@iﬁ%%@@&%ﬁi?@?%ﬁ015959
[0232] To a sol XA whiciy nay-thembi gonverted e thediom®uatls E6BOMER) IEifrom thet hyl ene
chloride (6.0 - dy ¢ r..Sleye JThe reaction vessel was
purged with ni %@eqwg%g\ﬁ%g @f@bﬁﬁ%@n"ro‘# S%WBC(SB%UR’Q) and then TPAP (42
ng). The reaction was stirred over night and then filtered through a plug
of silica to yigna8B35 ngoofpouhds of fotraula Hrpwyrhe produced feem compoungsiafss oi | .

%ﬁ?, SIN(Rm( Ciﬂ 3 7fggﬂulg§$ﬁ£&)r'8§§n§ 59%0&%% eosfifcgmg\}d f)@B w?tﬁ')phosgen%%r %m 2H)
1- Benzhydr yl - 3-exptivaiént dbereofisndedenbed in Step 2 of Example 2 and subsequent
conversion to the guanidine compounds from the N3 or -NCS compounds
using the standard procedures. Finally, compounds of formuta ID may be
prepared using the procedures described in Method 7 (Steps 1 and 2) using
the fragments with the variables described above with respect to compounds
of formula ID.

-

[0199] As noted above, described herein are methods for

synthesizing compounds of formula IC, various intermediate compounds, and
salts of the compounds and intermediate compounds. For example, a method
for producing a compound having the formula XA is provided where R' R3,
Z', 22 2% R% RS, and R® have any of the values described above with respect
to compounds of formula IC and embodiments of compounds of formuia IC,
and Y' is selected from the group consisting of NO,, a protected amine group,
a halogen such as Cl, F, Br, or |, an-NCS, and an N3 group. In some
embodiments of the method, R is a substituted or unsubstituted arylalkyl
group. In some embodiments of the method, R%is H. In some embodiments,
Y' is selecied from a F, NO,, or an N3 group. In some embodiments of the
method, R! is a substituted or unsubstituted arylalkyl group, R*is H, and Y' is
selected from a F, NO, or an Ns group. In some such embodiments, Z', 72,
and Z® are each carbon atoms and R*, R®, and R® are each H. Compounds of
formula XA may be readily converted into compounds of formula IC as shown
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HO N [0233] 1-Benzhydryl -azetidin-3-one (335 ng) in diethyl ether (6.0 nli)
was treated with 3.0 M net hyl magnesi um brom de in diethyl ether (0.52 nl)

at 0 C, stirred for 10 m nutes and quenched with saturated aqueous sodi um
bi car bonat eYO¥H&1¢5Buti on was then extracted with net I‘TW’@W@“@H?”&% de (x3),
and the conbi ned organics were dried over magnesi um sul fate, and
concentrated to provide 363 ng of the title cohpound as a clear, colorless
oil. "HNW (CDCl3, 300 MHz) 6 ppm 1.53 (s, 3H), 1.96 (s, 1H), 1.96 (d, 2H,

J = 8.42 Hz),. 3 19 2H. J = 8 42 4 .34 (s, 1H, 7.17 (m 2H), 7.26

(m 26 7 bin Bgemeyts st piacSaings &k hereey Typiahia formdodridor

3- Met hyl - azet ifordule XAwitlre o isoa -NES is¥aabled with alirst Mfin2ARdAHeR2Z 93

PCT/ US2004/ 01595 34] A suspensi pn_of .

- benzhydr yi - S5AEHYRR 2 AeePof ATREGR Raaibery Proreduiada: (A 9H° as tr eat

with 4.0 N HCldminexdefihed byGheRf', RB|dndwetoflepmpoundefdssnud I(ma 8di um

hydr oxi de on car Qo wet, . a type). The solution s then reacted with

hydr ogen on a %&Br %éﬁfﬁ’@@gﬁgsgﬁls é&dhfegﬂ W53 Wsefafge gﬁ-ﬁﬂ@ppg@ﬂ,sﬁ(?on m xture

was then fil tefb&ghlﬂlﬁgwlgélpﬁﬁhie‘d?vhe@ﬁmcismtg@h%e gholp'pespated fromn known

concentration and us i t hqu rt .purjfication YNTHESI,S

Pl PERI DI N 4. ONTROMRTS 04 Tors Lsd-'zr'&b 9reyR- A'EP%NF@{%%“YTQ fnt hesi s

of 4- Met hoxyi mimay pe psed Wi prépare campoundsiof faxmiuth (Ctfeorh compylindeif frmQig0- | N |

Q\r/]\gl [0235] A SRl HLIP 9t 3ré[r6Ll?puits% owin W Serenta e\fvhgrlenn?t(r:oagregoxyl ate (2.0 g)
compounds with any of the R", R?, and R® groups of compounds of formula

IC may be used.

O
R z3 Y1
\N ‘
/]\ 422
R3 N A
XA
[0200] A method for preparing a compound of formula XA typically

includes cyclizing a compound of formula XB by reacting it with an
electrophilic carbon bearing an R® group such as a trialkyl orthoformate such
as triethy! orthoformate, trimethy! orthoformate or the like where the R®isaH;
Gold's Reagent; a substituted or unsubstituted alkanoyl halide such as acetyl
chloride where R® is a methyl group; a substituted or unsubstituted alkanoic
acid in the presence of an acid halide producing agent such as thionyl
chloride, POClI, various phosphorous halides, and the like {e.g. an alkanoic
acid of formula R}*COH in combination with POCIs); a benzoyl chloride or an
analogous heteroary! acid chloride compound; or a substituted or
unsubstituted benzoic acid or analogous heteroaryl carboxylic acid compound
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met hoxyl am ne hydrochloride (2.93 g) in THE (66 nL) was treated with sodium
bi carbonate (2.95 g) dissolved in water (20 nmlL). The biphasic m xture was
stirred vigorously for 10 mnutes, diluted with water, and extracted with
ethyl acet ave 2@xBiR793The conbined extracts were dried SBGEUSHEMES um

sulfate, filtered and concentrated to afford 2.12 g of the title conpound,
which was used w thout further purification. 1 HNW (CDCl 3, 300 MHz) b ppm
1.49 (s, 9H), 2.34 (t, 2H, J = 6.07 Hz), 2.57 (t, 2H, J:607Hz) 351
(t, 2H J = 7 Hz =.6. 07

2004/ 112793 P@M%Pﬁ'féﬁé‘t‘“%ge?ﬂef‘ E‘ﬁﬁeﬁﬁ%‘i’ép%i"dﬁ E'éﬁ"ﬁipﬁ%f’ Bhe

0- met hyl - oxi mefolywla 6| ©srmpeunds Gf fonbiul XB h4v@2Ré following formula.

4- Met hoxyi m no- pi peri di ne-1-carboxylic acid tert-butyl ester in MOH (10
m-) was treated with 4.0 M HCl/di oxgne (1.0 nL) and stirred at room
tenperature over night. The sol ution s concentrated to yield 213 ng of
the title conmpound w t hout furr\uher p rificaison w NVR (DVSO, 300 WMHz) 6

ppm 2.47 (t, 2H, J = 6.62 Hz), 07 Hz), 3.17 (m 4H), 3.77

(s, 3H), 9.08 (bs, 1 H). SYNTHESI OF 4-JVETHYLJPI PERI DI N- 4- 0L HYDROCHLORI DE
4- ox@; | - pi peri di necar boxyl ate (500
h

N HCI HO [0237] A solution of tert-buty]

nmg) in THE (6 n-) at 0 C was treated M et hyl magnesi um

broni de/ di ethyl - ether (0.80 ni). Hahe sol u€ion was allowed to warmto room
tenperature and stirred for 48 hours. The reaction was quenched with sodi um
bi carbonate, diluted wth saturated Rochele's Salt, and extracted with

met hyl ene chloride (x3). The conbi neg{pBrganics were filtered through

Celite, concentrated, and purified by colum chromatography (0 to 40%

Et QAc/ hexa”es)|nOcEWH&H%§1§Q%Lg§?(guﬁ\e"i@iﬁaﬁlé‘ gﬁ?@%nggﬂhB sifiNafues™ -) and

treated with 4 strrr m nut es an
concentrat ed t@s gessuberbaboue with respect to compounds of formula XA. The method of

forming a compound of formula XA may include reacting a compound of

formula XC with an amine of formula R!-NHj to produce the compound of
formula XB using standard amide-forming procedures and where R' has any
of the values of the compounds of formula XA and XB and the variables in the
compound of XC have the values of compounds of formula XA and XB and Y?
is a hydroxyl group or is an equivalent thereof. Compounds of formula XC
have the following formula.

o
z3 Y
\ l
=7
H,N Z
XC
[0201] An alternative method for synthesizing compounds of formula IC

is shown for analogous compounds of formula IA in Scheme 2a. Such a
method generally includes reacting a compound of formula XC with an amine
of formula R'-NH, and an electrophilic carbon bearing an R® group such as a
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crude title conpound. 129 WO 2004/ 112793 PCT/ US2004/ 015959 SYNTHESI S OF
ETHYL (3S) - 3- HYDROXY- L- PROLI NATE HYDROCHLORIDE CIH SOH N O HV 0 [0238]
Acetyl chloride (10.8 m., 153 nmol) was slowy added to ice cold 100%

Et hanol (108QAN4/11278%) - 3- hydr oxy- L-proline (5 g, 38.2 PhYPAY*Padded and
heated at 100C for 16 hours. The ester was concentrated to a solid and used
W t hout purification 1H NI\/R(400 WMHz, DVSO-D6) 6 ppm 1.2 (t, J=8.1 Hz, 3
H 1.9 (m 2H 3.3 (m 2H 4 1(m1H)42(q,J7.1Hz,2H) 4.4 (m 1

9.0 1 S
[H%25 3s§s3 NETWLoéﬁbﬁ%Qﬁd]_f f@mﬁﬁ%ﬁﬁ PRYREE R IP TR IBHE may futherbey i st ep
1. Synt geSI S Obrdﬁbfédda%c&@mgj%%:@prbyéddge Egui-'mmig;cm@ttjeth,—s@sh&ih\uh\lm %hfhh%mﬁdt the ti tlje
conpoun was pr é) re rom - rojiln ]Sqng e ne 0ds use
o oo P hgs compourd auomnile s Smie o tom 1H NVR (400 Mz,
DMSO- D6) 6 pmeLN](H§ ¢i (?_6?@3&th3pre%ehﬁeof1°c§blﬁ br an]aﬁal8gddfé compoind.. 6 (m 1 H)
21(mIH)2 H 3.8 (m 1 H 42 (m 2H 4.7 (m I

H 9.0 (s, | 4(s, 30 WD 2 04/1127 PCTI U /015959 Step 2.
Synthes's of 1 l{’%@?ﬂ i rbsan edon; RYF ofdddinceschnapifiee
understood more readily by reference to the following examples, whlch are

provided by way of illustration and are not intended to be limiting of the
present invention,
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1, 2-pyrrolidinedi carboxylate O O N ~-O O [0240] Ethyl
(3S)-3-nethyl-L-prolinate (0.837 g, 4.32 mmol), bis(1,1- dinethylethyl)

di carbonate (0.942 g, 4.32 mmol), and triethylamne (1.5 nL, 10.8 nmol)
wer e heat ed Wh2084113i8pr oxi mately 2: 1 mi xture of THE andPEYHEMBIIS¥ 75C f or
16 hours. The reaction was allowed to cool to roomtenperature, then
diluted with water. The crude m xture was extracted 2 X with ethyl acetate.
The organic | ayers were washed with 1N NaOH, dried over MgS™4, and
concentrated under reduce pressure to give the title conmpound (855 ngy, 3.3

mmol) as a clear oil. 1H NWR (400 M@%Yﬁ% ) b ppm1l.1 (d, J=6.8 Hz, 3
:—|)H)1.§gfm(3li|)l.3gm(9l—|) 1.2(m 9 (m 1H 22 (m 1H 32 (m
110 ot h)r/nl ot #5?03?2 e BSh_eijpml&q %&ér%%é?@%japgtt&&saare%& Brsigho@the

met hyl - 1- pyr r ol&x@mplesar boxyl ate QaOH 0 O [0241] Lithi um borohydride (6.6
nmmol, 3.31 nL of a 2Min THE solution) was added dropwi se to an ice cold
THE sol ution ofggk: (1, 1- di et Bylyeédtshmha prétBiting group

(2S,39)-3-nethyl -1, 2-pyrrolidinedicar box?él ate 0 ng, 3.3 nmmol) and

met hanol (0. 13%64e®:3. 3 mpl PiataRaceous epit ftei@elbr med to 131 WO

2004/ 112793 PCHA$32004/ 01595 Dimctsmanticoipafiatifuenaad then stirred for 4

hours. The reacti,on was quengch with i-propanol then with saturated
NaHCCB. The re%‘%'ﬁbn mi xt ur ef?\}é‘g""“@%ﬁ’ﬁﬁ%t ed 3 x with ethyl acetate. The

organi c | ayers BIBAE: dri ed ov®&iisddyB@Iummook lkpdrident r at ed under reduced

pressure to gi he title cqm E%%}h was used wi thout further
purification. ﬁFl’r’\‘WR (400 Mﬂ%%@r g'g%‘bﬁrf? Q9 (t, J=7.0 Hz, 3 H) 1.3

(m 9 H 1.9 (MME H) 2.2 (mN.N-Difnetdytionpamide H) 3. 3

DMSO: Dimethylsulfoxide

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

EtOAc: Ethyl acetate

EtOH: Ethanol

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

HOBt: Hydroxybenzotriazole

HPLC: High perfomance liquid chromatography

HCI: Hydrochloric acid

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

KOH: Potassium hydroxide |

L.C: Liquid Chromatography

MS: Mass Spectroscopy

MeOH: Methanol

mL: Milliliter

NMO: N-Morpholine oxide

NMP: 1-Methyl-2-pyrrolidinone

NMR: Nuclear magnetic resonance speciroscopy

TFA: Trifluoroacetic acid

THF: Tetrahydrofuran
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(m 2H 35(m 1H 47 (m 1 H. Step 4. Synthesis of

[ (2S, 3S)-3-Methyl-2-pyrrolidinyl]nmethanol hydrochloride CIHN OH H [0242]
The crude 1, 1-di met hyl et hyl (2S, 3S)-2-(hydroxynet hyl) - 3-

met hyl - 1- pywogid4ditziet ar boxyl ate from step 3 was di ssol REGARWVEINH1 i xture
of nethylene chloride: nmethanol. Excess 4N HC in di oxane was added, and the
reaction stirred at roomtenperature for 1 hour, concentrated under reduced
pressure, and then used in the final step (see Schene |a (g) to (h)). "H NWR

400 MHz, DMSO-D6) 6 2.1 2
e S ppH)SYMt‘ﬁsﬁ QF G MET HYLRIRERBZRO2DNE. | 10 1 1) 4.7
(dd, J=12.3, 3.1 Hz, | . SYNTHESI S OF ETHYL (3S)- 3- HYDROXY— L PROLI NATE

HYDROCHLORIDE CIH ,' CH H O OgynlhB@edot k- ﬁ.ﬁﬁ,#mﬁmbgéde (10.8 ni, 153 mmol)
was slowy added to ice cold 100% Et hano

(3S)-3-hydroxy-L-proline (5 g, 38.2 mol) was added a eat ed at 100C for

16 hours. The este S concentrat ed to a 132 WO 2004/ N

PCT/ 1152004/ 015959st”9\0“ d4.a Yo pweificationf ' \Zﬁ\(mo VHz,
DVBO- D6) 6 ppm® , H)19Huat 41(m1
H 4.2 (q, J=7.1 Hz, ©2 H) (m1H)90(s kﬁ““iglﬁp

SYNTHESI S OF (2R, 3S) - 2- I\/ETHYL 3- PYRRCOLI DI NOL HYDROCHLCRI tl H HD H3C OH

Step 1. Synthesis of 1-(1,1-Di nethyl et yI) 2- ethyl (2S, 39) -
hydr oxy- 1, 2- pyrrolidi nedlcarboxylat

N : W
o )/iujm,% MeOH 2 j "ty

6-Methylpiperazin-2-one

Step 1: Synthesis of N-Boc-alanine-N'-benzyl glycine methyl ester
(1
[0204] 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 [ayer was separated and
dried over MgSO,. 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)

[0205] To a stirred solution of BHs in THF (1 M, 2 equivalents), was
added dropwise a solution of dipeptide (1) in THF. The reaction was then
maintained at room temperature for 24 hours and then diluted with methylene
chloride, washed with NaHCQ,;, and dried over MgS0,4. Crude product was
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O O [0244] The title conpound was prepared fromethyl (3S)-3-hydroxy-L-
prolinate using the nethods used to prepare 1-(1, 1-di nethylethyl) 2-ethyl

(2S, 38) 3-nmet hyl -1, 2-pyrrolidinedi carboxylate. 1H NVR (400 MHz, DMSO 136)6
ppm 1.2 (m VOMMAREI(m 9 H 1.7 (m 1 H1.9(ml H 3PETURMMI 4 1 (m 4
H 5.5 (s, 1 H. 133 WD 2004/112793 PCT/ US2004/ 015959 Step 2. Synthesis of

1- (1, 1-Di not hyl ethyl) 2-ethyl (2S,3S)-3-{[(1, 1-
di met hyl et hyl ) (di mathyl)sHyI]oxy} 1,2 pyrrolidinedicarboxylate Si- "0 ONO

byr ol i di nedi o PEEaPRPbOuSiIE: Sllind i 2% EloRYhates g, 34.7 mmol).

di met hyl am nopyesiedprotbét (2pa caaﬂ@s)dm(a:()%;and chloro(1,1-
di met hyl et hyl ) di net hyl silane (4.96 g, 32.9 nmol) were stirred at room

make e m xt or2VB31 o o Symasw F TSI attb B el ¥l © 0 1

net hyl ene chloride. The organic |ayer was washed with 1 M HCl, dri ed over
MySO4 to give t[AZ06]i t | e Esiemp@hwas stired iblacid: Shsadutiondif TFAICH L, fgr129 1 mmol ).

HNR (400 My, jmm Arfolba, Gnbindrcl 'ﬁf 3 H 13
ém4 EmH) 11 : 1?%?& QMW%weg&ﬁ?m&jémﬂdgjgaé g';‘g (St ep23
ynt hesis o

di met hyl et hyl ) ( d?%é?ﬁ&?{‘kﬁ (3 sef3faisd)and ghied SudMoS04 gving desired

pyrrol i di necar Fipefazinec@npourdl (3) as a white solid (87%
Step 4. Synthesis of 6-(S)-methylpiperazin-2-one (4)

[0207] To a dichloroethane solution of 3 at room temperature was
added 3 equivalents of chloroethylchloroformate and Hunig’s base (3
equivalents). The solution was stirred overnight, and the reaction was then
directly loaded onto a silica gel column and chromatographed eluting with
EtOAc/hexanes (4:6). The isolated carbamate intermediate was dissolved in
methanol and heated at reflux for 2 hours. Removal of methanol provided the
desired piperazin-2-one (4) as an off white solid (yield was not optimized, but
was approximately 60% for the 2 steps). 6(S)-methy! piperazin-2-one
compounds of the invention were made according to the following methods by
EDC activation of the thiourea intermediate to the carbodiimide followed by
coupling with 6(S)-methyl piperazin-2-one.

Synthesis of 6-(S)-methylpiperazin-2-one guanidine

compounds

[0208] 6(S)-Methyl piperazin-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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N OOH OT [0246] The title conpound was prepared from
-(1, 1-dinmethylethyl) 2- ethyl . .
5 ikt Sty (LIRS ) o .
yrrolidine ate using e net hods used for pr , 1-
di met hyl et hyl (2S, 3S) - 2- (hydroxynet hyl)-3-met hyl - 1-pyrrol i di necarboxyl at e.
"H NVR (400 MHz, DVMSO-D6) 5 ppm-0.0 (m 6 H 0.8 (m 9 H 1.0 (m I H
i. 4(m?|r;l)1_. G(H}‘llf)i é'(méLhH)l?)%ml 2H)2% g(mgl-l)4. S(T 1H 4.8 (m 1 H. Step
et ot ARA Bt et Dol e o
- E
([ (met hyl sul f onyl ) oxy] net hyi3-R-JGLVBROMERMLHBERAANEN 0. 0 0 0s 0 [0247]
Met hanesul fonyl chloride (3.85 nL, 39.29 mmpl) was added to an ice cold
20041 112793 PCT] Us2004 0L L0ED ' fofiairefinflptading, 55) -5 1 (1,1 135 WO
[ yl et hy
(di nethyl)silyl]oxy}-2-(hydroxynet hé/(ir#_H 1-pyrrolidif®ecar boxyl at e (6.05 g,
26.19 Mol ) and tri , 52.38 mmmol ). fThe reaction was
efature, st

warnmed to roomte 2d for 16 bhQur hepl.copomntrated under
ng ¥ mat¥fial was .@ vedN n efhyl acetate and
W0

Tk

reduced pressur%,.,.,s .
washed wi th saturated NaHCO3, whshged over Ng804) and concgntrated under
reduced pressure. The &ude material was purffied by silica gel colum
chromat ography to give the title conmpound as a%ell il. (4.69 g, 11.4

mmol ). 1H NMR (400 _A\Hz, DMSO-D6) 6 ppm 0.1 (s, b ) O[8 (s, 9 H) 1.4 (m

9H) 1. 7(m I H) 2. 0(’i B.2(s,3H)3.3(m2H) 3. 7(m1H4.0(nfl H 4.2 (m 1 H 4.3
(m 1 H. ES+ = Step 5. Synthesis of 1,1-Di nethylethyl

(2R, 39)-3-[[(1, 1- yl et hyl) (djaet mzsilyl]ox z2-met hyl - 1-

N o]
Cl OMe
- N
OH
fo) N ity o
LiAIH,

Cl o]
N )\OJJ\CI n
E j DAST ( j
—_— —_—
o, OM o F MeOH u,,,”# /F
N f.r,r/ N g ﬁ

O) @J 2-{R)-Fluoromethylpiperazine
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pyrrolidi necarboxylate Sic( 00 O==/ CH3 0 [0248] Superhydride (45.8 nm_, 1
M 45.8 mmol ) was added dropwise to an ice cold solution of
1,1-dinmethylethyl (2R 3S)-3-{[(1,1d

i met hyl et hyWQ 204/82M¥| ) si | yl ] oxy}-2-{[ (net hyl sul f onyl ) RCESFMMIEPII- 1 -
pyrrolidi necarboxylate (4.69 g, 11.47 mol) in THF. The reaction was warned
to roomtenperature and stirred for 16 hours. The reaction was quenched
with i-propanol until gas evolution ceased. The reaction was diluted with
saturated NaHCO3 t hen extracted h eth ate, dried over MSO4 and
concentrated under reduc@éia%?‘%%fmé %ﬂ@ﬁ@ﬂ?ﬁﬂ@% al was purified by

silica gel colum chronmatography to vyi eId the titl eveQmpound (2. 69g 8.5
mrol ). "H NWR (400 DI\/ISODG) %0 (s, 6 H O (s 9 136 WO
1H)

2004/ 112793 PCT/ US20044015959 OMe

H) 1. 0(m 3H) 1. 4(s, SH).- ?im 1H) 3. 3(m 5( i 4.0 (m 1 H). ES+
316.22. Step 6. Synt hegi s of ﬂaam D met hyl -- (2R 3S) ©3- hydr oxy- 2- net hyl -

1 pyrrolidi necar boxyl at e®, 10H N O=~ CH3MeQ - - [ 0249] Tetrabutyl ammoni um

fluoride (16.7 m., 1 Nin THF, 16.73 mvol) was agdech,lﬂoasolutlon of

1, 1- di et hyl et hydo 38)-3-{[(1, 1- 4

di met hyl et hyl ) (di ) si |yl ] oxy)-2-nethyl-1-pyrrolidi necarboxylate in THF

and stirred for 16 s._at room tenperature. The |_geactlon m xture was

concentrated under reduced pressure g purti ed gby lica gel columm

chromat ography to yield ot e ,comsodnd (1 55 mml) 1H NMR (400

N|—|z,DIVBOD6)bppm1./O§m3I—|)]._4_(_sT_9_|—B. 1.9 (m | H 3.3
0

N g, ° o

MeQ

MeO LiATH,

MeO MBO\C
=

N
E N SWERN / j [ j
————
DAST
Ny OH F MeOH ,,,,,

/O) 2-(R)-D?ﬂuoromethylmperazme
MeO

Step 1. Synthesis of N-benzyl serine methyl ester

[0209] 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
MgS0,. 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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(m 2H 35(m 1H 3.8(m 1H 4.9 (s, | H. ESt+ = 202.15. Step 7.

Synt hesi s of (2R, 3S)-2-Methyl 3-pyrrolidinol hydrochloride ,SOH CIH N H CH3
[ 0250] The title compound was prepared from 1, 1-di net hyl et hyl

(2R, 3S) - 3- hyde@wy223net hyl - 1- pyrrol i di necar boxyl at e ugFHBSJL"Ki'@"??é"E hods used
for preparation of [(2S, 3S)-3-nethyl-2-pyrrolidinyl]nethanol hydrochloride.
1H NWR (400 MHz, DMSO-D6) 6 ppm1.2 (d, J=7.0 Hz, 3 H 1.7 (m 1 H 2.1 (m
1H 3.2(m 2H 33(m I H 39(m I H 55 (m 1H 9.0(s, 1 H 9.4
(m 1 H). ES+,.= 101,682. 137 20041112793 PCT1US2004/ 015959 SYNTHESI S OF
(2R, 35)-2-(HY[S!#&5S@F|\)E¥IWEW§FP>? wmasaﬁﬁqu spend wagghenci 4 N H oH
Step 1. Synthedriedl gver hagnddium shitet Tvé désiiBd 3t Oﬁ%ﬂh&dﬁwdbtamed as a
(hydr oxynet hyl )-1-%” I'i di necarboxylate 1,1 ONOH O [e0(251
conpound was pfedpwclgn r"fﬂﬂ”fggff”f?di sefaxypgnzy! seringmgfhyl ester was
(2S, 39) - 3- hydraxde i, Zsifiar fabhich 06 ﬁﬁiEQQéWdétileﬂlﬁﬁé BBbdrixaideRydwds used to
prepare 1, 1-di net hyl ethyl (2S, 3S}2-(hydroxynethyl)-3-nmethyl-1

rrolidi necaroxyl ate. o' H, NMR Q- DB) 6 ml.4d. (s, 9 1.6
F?/n 1H 1.9 ( el3'|yiH) 35!'%9?'5#&?8%“%'(%?%'%“9'29%? “?%'(ez?f‘ef (rknl) 1 H).
ES+ = 218.24, 117.97 (-Boc). Step 2. Synthesis of
(2R, 39) - 2- ( Hydi0d%§inet hy Ty aB-igeygootedisgiution of the drusietiienrzyldeni® prigeOH H OH

prepared as described in Step 1 and triethylamine (1 equivalent) in methylene
chloride, was added chloroacety! chloride (1 equivalent) dropwise. After 1

The title

hour, the reaction was washed with 10% HC|, and the organic layer was
separated and dried over sodium suifate. Crude product was
chromatographed on silica gel eluting with 60% EtOAc/hexanes (Rf = 0.3)
giving the desired title compound as a colorless oil (67%).

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

[0211] 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 MgSQO,.
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

[0212] To an ice cooled mixture of LiAlHs (10 equivalents) in anhydrous
THF under N2 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 H2O, NaOH, H20 (1:1:3), and the
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[0252] The title conmpound was prepared from 1, 1-di met hyl et hyl

(2R, 3S) - 3- hydr oxy- 2- (hydr oxynet hyl ) - 1- pyrrol i di necar boxyl ate usi ng the

nmet hods used to prepare [(2S, 3S)-3-net hyl -2-pyrrolidinyl]nethanol

hydr ochl oriWQ.ZO“IﬁFNWR 400 MHz, DVBO-D6) 6 ppm 1.8 ( mPCT/US§o0401895¢ my 1 138 WD
2004/ 112793 PCTI U82004/015959 H) 25(m 2H 32 (m 2H 3.3 (m I H 3.5

(mI H 36(m 1 H 41 (m 1H 87(s, 1H 995 (m 1 H. ESt = 117.97.
SYNTHESI S OF N- 3- AZETI DI NYLMETHANESULFONAM DE N~ OO N Step 1. Synthesis of

Na. Croqi5 1Y KB Whit i vige MetsSahupunt ot T s was dried over | © |

1- (di phenyl et fagbi, 3nazohdahtrard] giging e ddsned prAuceRcPEslbmgstol (93%8). met hods  of
Arinmoto et. al., J. of Antibiotics 39 (9), 1243-56, 1986) (197 ny, 0.83

T | SRS oy g2 R Al Do AR o e

was stirred for 30 mnutes and then concentrated and purified on silica gel
(0 - 10% net hal®@1BHi chl dp@mdteheanisd sodution of DAST 18 Bquiyalents) inmethyene ed pr oduct

gf/n?h\gg: tseofol\érgoazg@\% NW#S ég%%@ﬁﬁicgﬁgfﬁ}égrgﬁﬁ%a(w&%%e C N, S~
MEOH N'S 139 MorEOdrbawig? 9 IhegallowSiaivh eEStieed abG4] toAosml ut i on of

N-(1- (di phenyl{éﬁp\ﬁéastznﬁe%ga%@%éﬂé ?le readhion \Ras" Mtéaovrs}mgﬁc 3, an(ﬂﬁe 0.585 mml )

in MeOH (10 m
organic layer was separated and dried over sodium sulfate. The crude

product was chromatographed on silica gel eluting with 10-50%
EtOAc/hexanes giving the desired iitle compound as a yellow oil (40%).

Step 6 Synthesis of 2-{R)-fluoromethylpiperazine

[0214) 1,4-Dibenzylfluoromethylpiperazine from Step 5 was dissolved
in dichloroethane, and a-chloroethyl chicroformate (3 equivalents) was added.
The resulting solution was heated to reflux for 16 hours. The reaction was
directly loaded onto a silica gel column and chromatographed eluting with 10-
20% EtOActhexanes. The intermediate dicarbamate was isolated as a clear
oil. The intermediate dicarbamate oil was dissolved in methanol and heated
at reflux for 2 hours. The solvent was then thoroughly removed giving the
desired deprotected piperazine as a white solid (90% for 2 steps).

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

[0215] 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 chioride was added dropwise, and the resulting
solution was stirred for 1 hour. TEA (5 equivalents) was added, and the
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with 1 nL of 4.0 N HCl/di oxane and then reacted overnight with hydrogen gas
at 50 psi. The reaction mxture was then filtered through a pad of Celite
and wused without further purification. SYNTHESI S OF

(4E) - 3- METHYO-AUBIBER DI NONE- O- METHYLOXI ME 0. N Step FPCTERAMEISTR of

1, 1- D met hyl et hyl 3-net hyl - 4- oxo- 1- pi peri di necarboxylate /I O O- 1. H2,
Pd(O—|)2 N NHCA, MOH 2. (Boc)20, TEA THE O [0255] A solution of

3- et hyl - 1- (phenyl nmet hyl ) - 4-pi peridinone (1.5 g, 7.4 mol) in nethanol (10

m-) was treated w th nmL y pal | adi um
vt oxi de.  Theriitieras st b RHEOSERL Sebafen i ared oy MY ABhac At 5o
psi . The reactrmngfametfhrate vis tevleditol -8 @hd OAST Was addichopwiss e2 and then
t aken upln THQé (%r'{Lf The dereactlon mxtur was then treated with
triethyl am ne E3U'@'FS Frﬁrﬁﬁ'&{%’@ W“Qﬁsqgﬂnﬁf‘tﬁf’ﬁe e e 1.9 g, 8.9
(rjrrmlhl) Thet L eafédc@:(ﬁjh Waﬁ\lcﬂlﬂ?ﬁvﬁtﬁ[aqhé?us}wmn blcéﬁaﬁ@t@téﬁtﬁdorgdeﬁtkﬁndup in

i chl or onet hane and was saturateq .aqu r.oxi de

fol | oned by br i3 ‘érwal’?léeﬁ?ﬂ'%ﬁa%ﬁd F'H'?E‘ra eﬂr"? @&%@8? ﬁ?@ul fate and
purified by COI,:meg tﬁ@amcméamwrot@nibwn&\@samgm&&wﬁ%ﬁ(my US2004/ 015959
provi de 734 ng_o o% et.h thél - 4- 0X0- 1- Rerl di necar boxyl ate
as a white sol PProtgsts Pﬁ‘ R/Pﬁéwﬁ)ﬁ?rﬁ?d utjp thesang Manner@sgg 3 H) 1.5 (s,
9 H 2.4 (m Zd%cr@eéidﬁﬂeﬁb udingZa- 8hl6ﬂ6bth§l éﬁlor@foi—’méiél l\hnd'ih whitdsbd 2 H). Step
2. Synthesis of Di net hyl et hyl met hyl - 4- g[ nmet hyl oxy)im

no] - 1- pi peri di ﬁﬁe”e/a)r boxyl ate OYO Y HZNOCHS O/OY N NaHCO8 N
Synthesis of 2-(R)-fluoromethylpiperazine and 2-(R)-
difluoromethylpiperazine guanidine compounds

[0216] 2-(R)-Fluoromethylpiperazine and 2-(R)-
difluoromethylpiperazine guanidine compounds of the invention were
prepared according to the methods described herein by EDC activation of the
thiourea intermediate to provide the carbodiimide followed by coupling with 2-
(R)-fluoromethylpiperazine or 2-(R)-difluoromethylpiperazine.

SYNTHESIS OF (6S)-8-METHYLPIPERAZIN-2-ONE)

N
H

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

0 0
BzNH 10 mol % DMAP__ BzNH
OH = SEt
EtSH, DCC
CH,CI,
[0217] 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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N THE Il 0 QN 1 [0256] A solution of 1,1-dinethylethyl 3-nethyl-4-oxo-1-
pi peri di necarboxylate (367 ng, 1.72 mml) in THE (10 nl-) was treated wth
met hyl hydro>‘<hyl am ne hydrochl oride (503 ng, 6.02 nmol) followed %é

sol ution of MRy dr ogencar bonate (506 my, 6.02 mm'f‘amllsﬁoo\hglsg (3 n).
The reaction was stirred vigorously overnight. The reaction was then
filtered, diluted with water, and extracted with dichl oronmethane. The crude
material was purified by colum chronat ography (0 -10% et hyl

/h ' ' whi lid.
acet Lo hexar sy R Ak ke 1SRRG UTRATOR A Lo o0 ¢,
H 2.6 (m 2 HP.48BL, Th9 mmal) folovesd by, the aRlitiorSoBPCC.(15¢ g, AaSirsmol) in

W0 2004/ 112703 PLPP g AR EREE! RE SR hiaHl oot e floeheth i O N 241

(4E) - 3- net hy| - dupfleepby ladsiition, mndd]erbactmqﬁlouulbed(e@twebkyﬁr&eé ™®7 ng) was

di 530l ved 1 moLel ke RhE Rt i o Ridlued AL ONAR S At 1 e

overni ght. The feac concen rovi ct as a
white solid (1%asrtiggn refimyed by decuumnfilration, ammafétmiewasmmenttmtetdher

purification. I 258] The title
conmpound was synpéel%ﬁfg %éoq{ép@hwk%xg&m%WPﬁ%ggrocedure which is

her eby i ncor pohekanksiathyl efetaterafferdad® o yiek (18.0pL8D5 swsolpsf thé désitedy set forth
inits entiret ' ' Browne, Eric N.C. and Chew, Sew Yeu. Can.
J. Chem 66, Z%E%A-dfgﬂsiy(%é@gﬁ%sa&%vNTHEa S OF (4, 4- DI METHYLCYCLOHEXYL) AM NE

Step 2. Synthesis of Benzyl (1R)-1-methyl-2-oxoethylcarbamate
o 0
SEt > H
Acetone, 0 °C
[0218] To a stirred solution containing S-ethyl (2R)-2-

{[(benzyloxy)carbonyl]lamino}- propanethioate (18.9 g, 62.5 mmol), wet 10%
Pd/C (1.89 g), and acetone (347 mL) at 0°C was added friethylsilane (29.9
mL, 187.5 mmol}. The resulting mixture was stirred for 30 minutes at 0°C and
then filtered through celite using ethyl acetate to wash the celite thoroughly.
The filtrate was concentrated and partitioned between acetonitrile (500 mL)
and hexanes (150 mL). The layers were separated, and the acetonitrile
phase was washed once with hexane (150 mL} and then concentrated fo
provide the desired product (58.4 mmol, 95%) which was used in the next
step without further purification.

Step 3. Synthesis of Methyl N-((2R)-2-{[{benzyloxy}carbonyl]-
amino}propyl)glycinate
0]
BZNH\]’/U\H H,NGlyOMe HCL BzNH \ OMsa
NaCNBH; in THF \]/\H/\“/
MeOH ©
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NH2 [0259] The title conpound was synthesized using the foll ow ng
literature procedure which is hereby incorporated by reference and for all
purposes as if fully set forth in its entirety. Faller, A , MicPherson,
D.T., Ner, YO2411283anway, S. J. and Trouw, L. S. WORFHBREWPIPFN03). 142
WO 2004/ 112793 PCTI US2004/ 015959 SYNTHESI S OF

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

OXO- 3, 4- DI HYDRO- 7- QUI NAZOLINYL)-N -[ (1 S, 2S, 3S,5R) - 2, 6, 6-

TRI METHYLBI CY 3.1.1 ] T3- YL CARB DE OF NO'NN
b R AL o ot i

- qui nazol i ny ¥l dl) 4l L 61 t -
yl]thiourea was,gently stjrred WI? Ar aut PS- Carb i (1.5 eq) for 15
hours i n ToE THE Treutng phding Mep cpolad b At GYRNS BRIVl SHE; ar bodi) m de A
g?/in ﬂ:E IS:JtS etg]: t& hydiorBrerdy (@ w&mngm&%adbuonﬂehdmﬁmmlml ty.
DI HYDRO- 7- QUI NA&%L%N‘UP Til' i“L's §§ '§'§°§‘1)¥? g‘gd@"d%? K@PFH“LBP&YCJ_qs 1 1
] HEPT- 3- YL] CARBIBWed ¥ Wm {o(H?B@b# hPETIR rdaktidn mixture was,theri\l N aN ,

qui narol | nyl | - RPN IGR Gl BhE Y %'e@‘vi/%f cra2 s M e lapet i separatory

]h)ep]g 3- {E]L hi quuﬁm T@rﬂa:rgaﬂmtﬁhnsmag weehe}u \?n![fh ﬁtg@t@fﬁ;ﬂafﬁgemamﬁhu ni de (fl 5
eqg or ours I n esli n was | ered o an S Ion O
o odi i m e B A SRR, TN kel AEiGAR laarves swasna puion vith lRRG et o

mol arity. 143 \(®x200mD)131PheRohblAed WagHritlas8 were washed with brine (2 x
200 mL), dried with NazS04 and concentrated. Silica gel chromatography
using 2:1 hexanes/ethyl acetate with gradual polarization to 1:1 hexanes/ethyl
acetate provided the desired product as a clear oil in 75% vield (12.5 g, 44.6
mmol).

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

H
N
BzNH\r\ /\H/OMG HaNGIyOMe HCI L j
H | NaCNBH, in THF QPN
| H

MeOH

[0220] 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 of N, was added 10% Pd/C (1.25 g). The flask was
then placed on a Buchi hydrogenator and purged three times with N3 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 filirate 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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SYNTHESI S OF 2- CHLORO- 3-[2- (2, 4- DI CHLOROPHENYL) ETHYL] - 7-

NI TRO-4(3H) - QU NAZCLINONE CI O C N C' N NOX2 Step 1. Synthesis of

2- Ami no- N-[ 2- (2, 4-di chl or ophenyl ) et hyl ]-4- nitrobenzam de Cl \' N H
H2N NO2 [Oz‘é’ﬂz“ﬂl‘(i"d”stl rred solution of 4-nitro-isat o?c?%??ﬁ'{%f?‘ﬁ?fg (10.0 g,
0.048 nmol) in CH2CI 2 (100 m-) was added 2, 4-di chl orophenet hyl am ne (10.08
g, 0.053 nol) followed by DMF (10 nlL). The reaction m xture was stirred at
roomtenperature for 30 min. The resulting m xture was then dissolved in

concentrat ed unddNERSELOR dgls i Rsal REERE FeoHAgR grif 20 1@

chromat ogr aphy (0-100% Et QAc/ hexanes el u r’_i)) to give the product (16.5 g,
97% vyield) as a yellow solid. HPLCH nﬁ ntime: 3.04 mn; Method A; LRMS
(ESI) mz 354 (M+l). 144 WD 2004/ 112 82004/015959 Step 2. Synthesis
of 3-[2-(2,4-Di chl orophenyl)ethyl]-7-Qitto 2, 1 H, 3H) - qui nazol i nedi one Cl
t ON OHNX®2 [0263] To a stirred s utlon of

2-am no-N-[ 2- (2, 4-di chl 6ropheny|)et hyl J* 4-nitrobenzanide (1.0 g, 2.82 mml)
in toluene (30 t;g_%)éms added a 1.9 M solution of phosgene in toluene (4.5
m., 8.5 mml). [ ]react(3B;4Rt)11x(PD?'éﬂmatﬁyl)-ﬁéaME@“dIUe‘le'G?ﬁ@lmgsﬂ|3|9r ed for 4

hours. The sol yghd|) WaS disSHPNER il Stetate and added to a suspension of 10% Pd
on carbon in ethy! acetate. The mixture was hydrogenated on a Parr
hydrogenator at 57 PSl for 12 hours. The reaction was then filtered through
Celite to remove catalyst. Excess 4N HCI in dioxane was added and then
concentrated give the fitle compound as a brown oil which was used without
further purification.

SYNTHESIS OF (3S,45)-3,4-PYRROLIDINEDIOL HYDROCHLORIDE

HO OH

v,

CIH

N
H

[0222] (35,48)-1-(Phenyimethyl)-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 THHOMORPHOLINE 1,1-DIOXIDE HYDROCHLORIDE

O, 0
q j CIH
H
[0223] 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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reduced pressure and CHZCI Z was added to the residue. The precipitate was
collected via vacuumfiltration and washed with CHZCIZ to give the product
(0.92 g, 86%yield) as a white solid. HPLC retention tinme: 3.28 mn; Mthod
A, LRVB (ESMPMMAIZYB (M 1). Step 3. Synthesis of PCT/US2004/015959

2-Chl oro-3-[2-(2, 4-di chl orophenyl )ethyl]-7- nitro-4(3H)-qui nazolinone Cl /
C O NdJd' "NNXR2 [0264]

3-[2-(2, 4-Di chl orophenyl )ethyl]-7-nitro-2,4(1H, 3H) - qui nazol i nedione (2.0 g,

PCa 3 (20 ) andSTNIVESLS Hﬁagﬁggmgggmmmw fing for 6
hours. The reaction was all owe tirred overnight at th| S

tenmp. The POCI 3 was renoved under, reduced pressure and CH2Cl2 was added to
t he resi due. The unreacted startllﬂé rrat erl al was renoved via vacuum
filtration and the product was puri gilica gel flash chronatography
(100% CH2CI 2 eluent) to give the pr t:,z(% 96F8, 46%yield) 145 WO
2004/ 112793 PCT/ US2004/ 015959 as a white soI id. 1H NV\R (DVBO- D6) 400 MHz 6

ppm835825(m 3H) 758(d J22Hz 7.41-7.34 (m 2H), 4.41 (t,
J=1.5 Hz, El?t?pl? %NW Db thy[2R 4R)-4-
3- AM NON—{3 [ 4-"FL X
3, 4- Dl HYDRO- 7- QUI NAZC]_ ks '§ yéatg 6-
TRI METHYLBI CYCL( 3. 1. 1] HEPT 3-YL] - ETI DI NECARBOXIMDAMDE F N~Z ON | /
N N)JI Na NH2 Step 1. Synthesis of Di et hyl ethyl [1 -(di phenyl net hyl) - 3-
azetid inyl]carbamte { } -
l,’«
o,
[0224] Trimethyisilyl diazomethane (3.89 mmol) was slowly added to an

ice cooled solution of (4R)-1-{[(1,1-dimethylethylyoxylcarbonyl}-4-hydroxy-D-
proline (0.75 g, 3.25 mmel), 60 mL toluene and 20 mL of methanol. The
reaction was stirred for 2 hours on the ice bath, was warmed to room
temperature, and was concentrated to give 0.89 g of the title compound as a
clear yellow oil. 'H NMR (400 MHz, DMSO-D8) & ppm 1.4 (m, 9 H), 1.8 (dt,
J=12.8, 4.9 Hz, 1 H), 2.4 (m, 1 H), 3.1 (m, 1 H), 3.5 (dd, J=10.8, 5.7 Hz, 1 H),
3.6(s,3H),42(m, 2H).
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Q (BOC)20, TEA/ Na THE CNa ONNTfl, OA-- [0265] To a solution of

1- (di phenyl nmet hyl ) -3-azetidinamne (232 ng, 0.97 mmol) in THE (6 n-) at OC
was added a solution di-tert-butyl dicarbonate (255 ng, 1.17 mmol) in THE
(4 m). TheWOSAMMHBH was warnmed to roomtenperature F8dEEEHPSIBnet hane (4
m-) was added to bring the slurry into solution. The reaction was stirred
overni ght, concentrated and then purified by colum chromatography (0 - 30%
et hyl acetate/ hexanes) to afford 211 ng of the desired product as a white

T R S R 0 7
3-azeti di nyl car bamat e QURYIEOXYBAIMLPYirolidipacar D~ [0266] A

solution of 1, 1-dinethylethyl [1-(d'68henyl met hyl ) -3- azetidinyl]carbamate in
MeOH (10 nlL) was treated with of 4.0YN HCl/dioxane (1 nml-) and then reacted

-

overnight with hydrogen gas at 50 psi e r@qction mxture was then
filtered through a pad of Celite, con 'rated and the crude residue was
used without further purification. Stof 3. Synthesis of

3- Ami no- N-{3-[2- (4-fl uorophenyl) et hylgd=+4-0xo-

3, 4-di hydro-7-qui nazolinyl}-N-[(1 S, 2 S,5R) -2, 6, 6-

trimethyl bicyclo[3.1.1] hept-3-yl]-1- id i neccarrb~oximdamde FI D ~J
FI. HCl INI1 ND Dioxane IN N-N3 H D~ NI-12 [0267] 1, 1-dinethyl et hyl

Gy b 7+ qui 28R ny 1) SO (PFImY 26 sigajh SHE) wes prdket RAPRy 1 of 3. 1. 1
] hept - 3-yl ]i m oedie®sdiudion &t &2 adimethisthlyl) 2crhethdt (2R, 4RIV ydesdyzEZl usi ng
1, 1-dimethyl et E?//rlroEi%fnaeé%%irb%ngec(a%g%WEIEI\ rrt1)r¥|ols et PSS action was heated

at 70°C. for 48 hours. The reaction was guenched with isopropanol and then

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

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

over MgS0O, and concentrated to give 0.185 g of the title compound. 'H NMR

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

H), 3.4 (m, 1 H), 3.6 (m, 2 H), 3.7 {m, 1 H), 4.1 (m, 1 H), 4.9 (dd, J=5.3, 5.3

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

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

HO

’

Q"I.‘/OH TFA

H

[0226] 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,
DMSQ-D6) & ppm 1.5 (m, 1 H), 2.2 (m, 4 H), 3.0 (m, 1 H), 3.1 (m, 1 H}, 3.6
{m, 3 H), 4.3 (m, 1H),5.3(s,br, 2 H), 8.6 (s,br, 1 H), 9.2 (s,br, 1 H).
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described previously) was treated with 4.0 N HCl/dioxane (4 m-) and stirred
overnight. The reaction was then purified by preparatory HPLC to provide 3-
am no- N-{3-[2-(4-fl uorophenyl)ethyl]-4-oxo-3, 4-di hyd ro-7- q}ui nazol i nyl }- N
[(1 S, 2S, 39¥8rY04/2128936- t r i met hyl bi cycl o[ 3. 1. 1] hept - 3- y[PFTA52004/015959

azetidi necarboxi m dam de as a white solid. LCMs: MH 517.20 at 2.19

m nutes, Method D. 147 WD 2004/ 112793 PCT/ US2004/ 015959 GENERAL METHOD FOR
THE PREPARATI ON OF NI TROGEN-BOUND C-2 ANALOGS Step 1. Synthesis of 2-Am no

Analogs C [/ C AP [ o} tigr i

2-chloro-3-[2-( 2S%Wﬁlgﬁﬁ%ﬁ%g[g%@p%ﬁ%ﬁk%hﬁg%q none (1

equi valents) in acetonitrile (1.0 H the corresponding amne (2
equi val ents) and the reaction m xture heated to reflux until the

reacti on was conpl eted as nonitored by (ca. 30 min). The reaction

m xture was then cooled to RT and the |sol vent was renoved in vacuo. The
crude product was purified via silica" “h,gsh chromat ography (0- 5%

MeOH CH2CI 2 el uent). Stop 2. Reduction Nitroto Aniline C / C N RNN
NH2 [0269] To a stirred solution of thil'nitro conmpound (1 equiv) in

absolute ethanol (1.0 M was added irorf;powder (2.5 equivalents) and acetic
acid (14 -equivalents). The reaction m xXture was heated to reflux until the

reaction was conplete as nonitored by HPLC. The reaction m xture was then
cooled to RT,S#PALted wynthesispfd-Cynap-glashadimpthylniperazingrt=03. The aqueous
| ayer was re-extract ed carkoxylis epld tertbutyasteme conbi ned organic | ayers were

dried 148 \<
0.0
§'/

)
R I\ll My,
CN

[0227] 4.00 g of cis-3,5-dimethylpiperazine-1-carboxylic acid tert-butyl
ester (prepared according to the method E. Jon Jacobson et. al. J. Med.
Chemistry. 1999, Vol. 42, 1123-144) in 91 mL of dichloromethane was treated
with sodium bicarbonate (4.7 g) followed by addition of cyanogen bromide
(7.5 mL). The reaction mixture was heated at reflux overnight, was filtered,
and was purified by column chromatography (0 to 50% ethyl acetate/hexanes)
to afford 3.9 g of the title compound as a white solid. 'H NMR (CDCl,, 300
MHz) & ppm 1.33 (d, 6H, J = 6.5 Hz), 1.44 (s, 9H), 2.54 (m, 2H), 3.09 (m, 2H),
4.09 (m, 2H); *C NMR (CDCls, 75 MHz) 16.70 (2C), 28.54 (3C), 53.86 (4C),
80.86, 114.10, 154.22.
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WO 2004/ 112793 PCTI US20041015959 over Na2SO4, filtered, and concentrated in

vacuo. The crude solid was used in the next step w thout puri fication. Step

3. Conversion of Aniline to Thiourea C / CO RNNNW S[0270] To a

stirred sol WO ¥ %%crude aniline (1 equiv) in acetoné’C(’TS?J'omls 3t 0 C was

added Na2CO3 (2 equivalents) followed by thiophosgene (3 equival ents)

dropw se via syringe. The reaction m xture was stirred at 0 C for 10

m nutes then allowed to warmto roomtenperature A solid precipitated from

solution as th ctio e startin teci.al was

conpl etely congl.?r?% %ﬂgh‘%&o%ﬁﬁ epipg!gaq ﬂ""q%?t"ﬂﬁf@e was

concentrated in vacuo, ath acetone and then concentrated again to

renove excess thiophosgene. The material,,was then diluted with Et QAc and

washed with water. Al of the solid '}!Ijsol ved. The aqueous | ayer was re-
d

extracted with Et OAc (x2) and the conljined|organic |ayers were dried over

Na2SO4, filtered, and concentrated ip »,, The crude material was then
dissolved in THE (1.0 M and (1 S, 2§, 3S,'5R) - (+) -i sopi nocanpheyl am ne (1.3
equi v) was added via syringe. The reactijpn m xture was stirred at RT for 30
m n then concentrated in vacuo. The cru material was purified via silica
gel flash chromatography (0-5% MeOH CHZ¥I 2 el uent). 149 WO 2004/ 112793
PCT/ US2004/ 015959 Step 4. Conversion of Thiourea to Guanidine CI CI N N
RN NN NR'" [0@28] O R' 4-Cyanp-cis-Lhrdinmthylpiperazine-1-carboxylic acid tert-butyl

ester (1.0 g) in 10 mL THF was treated with 4.0 N HCl/dioxane (25 mL),
stirred for five hours and concentrated to provide 1.1 g of the title compound.
'H NMR (DMSO-D8, 300 MHz) 3 ppm 1.24 (d, 6H, J = 6.6 Hz), 2.65 (q, 2H, J
=11.1 Hz), 3.27 (d, 2H, J = 12.2 Hz), 3.63 {m, 2H); '*C (DMSO, 75 MHz)
16.73 (2C), 46.81 (2C}, 50.80 (2C), 104.20.

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

N
\\"‘[ j""ﬁ
o N Uy

OH

Step 1. Synthesis of cis-3,5-Dimathyl-4-(3-oxo-butyl)-piperazine-1-
carboxylic acid tert-butyl ester
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F [0271] To a stirred solution of thiourea (1 equivalents) in THE (1.0 M
was added EDC (1.5 equivalents) and the reaction m xture was heated to
reflux. Wien the starting naterial was conpletely consuned as nonitored by
HPLC, the r¥82PMBRM xture was cool ed to RT and then t&"GEEHYSHENdi ng
amne (2 equivalents) and Et3N (2 equival ents) were added. The reaction
m xture was stirred at roomtenperature for 1 hour then concentrated in
vacuo. The crude material was purified via preparative reversed-phase HPLC

DROCEDURE. Fon RS s LB a ok eieC o hiE sbadeBliv.ed®l s i <o
not ed, a THE s(3.00 ¢oprepdred aceordiod ta thiedmetBectB. Jows)aCabdomaiti ahi: db Medor
car bodi i de_Bopgnichl! 1688 v 43 30200 TAPhY. ducoroRUY BB PTI MY O

secondary am ne at errper m nu ere the
amne was in amga'iyi\nriy!htl?sl:qwnet(I1e7 rah) ateoam tempkirsticd amdiheatedratvieflwd fonttchanol and 2

o val et o ohfd SR LRSS e Undced gL U5 FrBgsE "

under a stream
prepar ati ve HPraBux &0 d/w doré/putifyirgdyROLNMISI0ohARYERDY (0 BYNFLESI S OF

06 3, 4. 0t HYDRED EDINR IO Ty 2 e 5 Kphiung, s o e, cgoress g

R, 2S, 3S, 5S) - 2, & BIMAR(GETHNA03 \E)L Epam 1.08] (HERH,- 5:6Y07) EAKMDISEH), 2.17
TR FLUOROACETA A 0273
N (a2 Lot 1 s ST sA R 0r0, 1D 8 2t 2k b i, SR BB My 10273

7- qui nazol i nyl Y78 2C}, 28&22(5933053?}572464234@,rﬁSrﬁ?t(H(}D,tﬂQc&Ec 1164.89,1208] 28 pt - 3-

Step 1. Synthesis of cis-2,6-Dimethyl-piperazin-1-o! hydrochloi‘ide
N
\\\\\\\\\‘( N j" y, "y
OH
[0230] Cis-3,5-Dimethyl-4-(3-oxo-butyl)-piperazine-1-carboxylic acid

tert-butyl ester (1.00 g) in chioroform (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
agueous 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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yl]carbodiimde (4 nL, 23 mMsolution in THF), 4H1,2,4-triazol-4-am ne (49
ng) and excess NaH were stirred together and heated at 50' C for 30
m nutes. The reaction was quenched with 1 nL H20 and t hyl acetate.
The m xtur ew\feazg"“ﬂé’s"?ed t hrough a Varian Chem El ut car tsr?({%&ggm’&éﬁgomed by 50
m. of ethyl acetate. The ethyl acetate solution was dried over MS04 and
concentrated. This crude material was dissolved in 1 nL of nmethanol,
purified by preparative HPLC and freeze-dried to give the TFA salt of the
title conpound. 151

Lo 4. P ubronyoL o ER VRIS %@%W@%W@mb; F

trans-(t-butoxy)-N(4-hydroxycycl ogyl )- carboxam de OH BOC~Npo, H [0274]

A suspension of trans-4-am nocycl oheXanol (1 equivalent) in THE (0.1 M was
treated with (Boc)20 (1 equival ent)= Ihg m xture was stirred at room
tenperature overni ght, dissolved in chldrofbknCland washed with water to
yield a solid that was used without furfher purification. Step 2. Synthesis
of cis-(t-butoxy)-N(4- fluorocyclohexyl)carboxam de a~OF BOCK \ " N H
[0275] To a solggép on of Syinthedi® sy -benzydiykiadm8lophexyl ) car boxam de (1
equivalent) in CH2CI2 (1 M cooled to -78C was added dropw se a solution of
DAST (1 equivalent) in CH2C12 (OHOM . The m xture was stirred at -78C for
4 hours, and then allowed to rise t om tenperature. The sol ution was
poured into saturated NaHCO3 and extyagted chI oroform dried, and

G

[0231] A solution of 1-(diphenylmethyl)-3-(methanesulphonyloxy)

azetidine (1.0 g) in THF (17 mL) was treated with 3.0 M methylmagnesium
bromide (1.2 mL) in diethyl ether at 0° C. The reaction was stirred for 1.5
hours at 0° C and then quenched with saturated aqueous sodium bicarbonate,
filtered through Celite, and concentrated. The residue was then take up in
methylene chioride and washed with saturated agueous sodium bicarbonate,
followed by brine. The organic layer was dried over magnesium sulifate,
filtered, concentrated and purified by column chromatography (0 to 60%
EtOAc/hexanes) to provide 640 mg of the title compounds as a clear, yeilow
oil. ESMS: 240.19 (M+1), 1.22 minutes, Method D.

Step 2. Synthesis of 1-Benzhydryl-azetidin-3-one

BQ
.
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evaporated. The resulting crude product was purified on silica gel, eluting
with ethyl acetate/hexane 5:95. 152 WD 2004/ 112793 PCT/ US2004/ 015959 Step
3. Synthesis of cls-4-fluorocycl ohexyl am ne H2ZNCO"' iL?0276 A sol ution of

ci s- (t-but o¥PPINIZA% | uor ocycl ohexyl ) car boxani de (6. BET Y1593 cHecl 2 (20
m-) was treated with TFA (10 m-) at room tenperature. 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 chloroform The acidic

aqueous phase ool ed. at an d basi c,. t ddi.t.ion of solid KOH
The resulting ﬂ@?ﬁre Eaeﬁ&%togag\%ﬁyd“&fﬂ@sﬁ?&é A il tered,

yi el di ng t he t imethylanenghtoridd (60incll) wissadded dAwhdleouldr sidvest Mre reactiof | cati on and
as a 0.3 Msolution in CHCI YNTHESI S 4..4-Dl F EXYLAM NE F
£ TN Step 1. VessRl WS purdsH W aSAn RiypS Ry SRR YVE CRG TR 99 ar boxani de
F BOCK N H [ Gi2A7PAR &2 mg). diheatadtion nsis atired divdrdight any cHenlfitered) car boxam de
(2.5 g, 11.7 1), In CH2CL2 (45 =g was treated with a_sol ution of DAST
(2.63 niL, 10. ggg‘#i‘?o? ?'“Pr‘i’%t‘h&ad("é"?'%k%#’-“F"ther‘g%rﬁq@f?ﬂﬂ? B 8CE et OH (141 A,
2.3 m‘nr)ll ) \A/a?]cadﬂa.bsi,oilaﬁﬂ NVR (CDEI;u3C0 Mbig) Sbbmrﬁm%@t 4Hpar.61t(s(rjr11¢x ature | ]
overnight. T ut,| pPQUr I nt g .saturated NaHCO3 and extracted wt
chl orof orm dr?@%ﬂ"‘ahbﬁgv%&?'zﬁ?ﬁdﬁg%@i@ﬂd a 1l:1 mxture of the title
conmpound and (t-butoxy)-N(4-fluoroclycl ohex-3-enyl)carboxam de. This

m xture was 158tep(8.2004/Syhtivsis fCI-Besainaityibl-oeabyl-azetidin-3-ol

50
9

[0233] 1-Benzhydryl-azetidin-3-one (335 mg) in diethyl ether (6.0 mL)
was treated with 3.0 M methylmagnesium bromide in diethyl ether (0.52 mL)
at 0" C, stirred for 10 minutes and quenched with saturated aqueous sodium
bicarbonate. The solution was then extracted with methylene chloride {x3),
and the combined organics were dried over magnesium sulfate, and
concentrated to provide 363 mg of the title compound as a clear, colorless oil.
'H NMR (CDCls, 300 MHz) 6 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
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di ssolved in CH2Cl1 2 (40 nL) and MeOH (14 nlL) and cooled to -78C. Ozone was
bubbled into the solution for 50 mnutes until it turned green and Me2S was
added (3 equivalents). The reaction m xture was allowed to warmto room

t enper at ur e VORI HPDr m was added and the organic phas®RI™KESHRd with
water, dried, and evaporated to yield the title conpound which was used

w thout further purification. Stop 2. Synthesis of

4,4-di fluorocycl ohoxylamine F F H2ZN [0278] A solution of

T1) wes troat ST TEARESTRPR S LEBhATART et desut Ia et o,
m x'éur e WgﬁctSt iMe@Iﬂi(m)mLIWiaa:treatedMit:a 4s(bN\I-ﬁIitdri]ouaee (‘_r.tanm&riloirug?\baoirhgngc}t g?c
cucous phase ‘et PRn RaiRiElon 38 T0RE Degtid SoEl el cor ko
T_heI (rj :ars] ul E ihggt irv'veTsttbererem(;ter?aMtfrw@nmntharﬁhmbgenalbr}wdr nigl:bbtﬂ?:plsia(r: :Si o s
21003 Mol ut i e B ARttt beliAietaBaul CBH6, sonBbiiy MRS o

7-azi do- qui nazd knoewrconoestratibh akd Osed Withdubffukher puriidation. 154 WO 2004/ 112793
PCT/ US2004/ 015959 Step 1: Synthesis of (2am no-4,5-difluorophenyl)-N[2-(4

1o\ Jorophenyl) espNTHESRS BPFPERMDIN-AENE &-MERII-BXIME HYDRbEHCGRIDE DI EA H

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

tert-butyl ester
O YOY
N

~No° N
[0235] A solution of tert-butyl 4-oxo-1-piperidinecarboxylate (2.0 g) and
methoxylamine hydrochloride (2.93 g) in THF (66 mL) was treated with
sodium bicarbonate (2.95 g) dissolved in water (20 mL). The biphasic mixture
was stirred vigorously for 10 minutes, diluted with water, and extracted with
ethyl acetate (x3). The combined extracts were dried over magnesium
sulfate, filtered and concentrated to afford 2.12 g of the title compound, which
was used without further purification. 'H NMR (CDCI3, 300 MHz) & ppm 1.49
(s, 9H), 2.34 (t, 2H, J =6.07 Hz), 2.57 (t, 2H, J =6.07 Hz), 3.51 ({, 2H, J =
6.07 Hz), 3.56 (t, 2H, J = 6.07 Hz), 3.85 (s, 3H).

128



[0279] To a stirred solution of 4,5-difluoro anthranilic acid (2.0 g, 11.6
nmml ) in anhydrous THE (30 nml-) was added hydroxybenzotri azol e hydrate
(HOBt) (1.56 11.6 mrol ), diisopropylethyl amne (2.01 ni, 11.6. nmol),
and 4-f| uorHBﬁ@‘Hﬂ}P@%w amine (1.52 nL, 11.6 mml). APCIUSHHOIE ¢ he HOBE
had conpl etely dissolved, EDClI (2.21 g, 11.6 mmol) was added and the
resulting orange solution was stirred at roomtenperature for 16 hours. The
sol vent was renoved, and the residue was chronat ographed on silica eluting

with 15% Et OAC i exan I vi.ng.Lhe .desjred ben i de as Lte
Crystals (3 07SP 20 3 SsTheg B PREHHRLORE CREATeXinb RaRonibhde
6, 7-di fl uoro-3-[ 2-(4-fl uorophenyl)ethyl]-3- hydroqui nazolin-4-one, O F/ O
F HC(OW)3 NF HZNF POCCI3 a F F [ 0280] The starting benzam de (2)
was dissolved in trimethyl orthofprmatg (29d-n]) and heated at 120C under a
stream of nitrogen for 3 hours. Thg sofution was cool ed, and the sol vent
was renoved by rotary evaporation. e residue was triturated with hexanes,
and the solids <collected by filtrat{pn, washed with hexanes, and dried on
the punp. The formam de internedigte was isolated as a white solid and
confirmed by NVR 155 WO 2004/ 1127?3 PCT/ US2004/ 015959 This internedi ate
was suspended in POC13 (10 nL) and'heated to 1400C for 3 mnutes. The
reaction was cool ed, poured over crushed ice, nade slightly alkaline with
saturat ed sodi {0238] car benkiethoggimirio-giperidined! -exbbrgic @didteit-butybsiécn  The

ons sol at ed adlPHFIdEELGRs oed Wi .M Hoydhaane (Ll srd sty s &) 5
Synt hesi s of 7+¢ca tshhperatuve owdr night.f Theosadution[vikas(ebnbéntrated to yield 213 mg
uor ophenyl ) et hyl !h_egﬁ_tlg%g;n%gur% NRESk iner 8&%05’:13& l‘H%IﬁR%DNIé&%O%ﬁz)

O ppm 2.47 (1, 2H, J = 6.62 Hz), 2.68 (t, 2H, J = 6.07 Hz), 3.17 (m, 4H), 3.77

(s, 3H), 9.08 (bs, 1H).

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

HCIi

HO

[0237] 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 taken up in MeOH (5 mL) and treated with 4.0 M
HCl/dioxane (4 mL), stirred for 30 minutes and concentrated to provide the
crude title compound,
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F " Na FDWO NI N3 3 170281 Difluoroquinazoline (3) (1.46 g, 4.6
nmml ) was dissolved in DVSO (10 nL), and sodium azide (3 g, 46.0 nmol) was
added. The resultin m xture was heated to 70C with Stjglbé%&g“ of 4 hours.
The reacti ONORE4112%8ni t ored by NMR The reacti on was Cob| Hd>%i 1 uted with
water, and the resulting precipitate collected by filtration and washed
wth water. The solid was dissolved in nethylene chloride and dried (MySO4)
in order to renove trace water. Product (1) was isoI ated as an off-white

solid (1.43 g, 4.37 g@yTH /é, E[rp@ﬁ%scgﬁ-u\@g éon of conpound
1, final guanidine qui nazo I nones I OWI e synt hetic

net hod descri bed bel ow (Procedure rocedure | A [0283] To a solution of
(1) (1 equivalent) in THE was added trinethyl phosphine (1.5 equivalents),
and the m xture was stirred ata@gom t .a0kte for 10 nminutes. To the

i m nophosphor ane sol uti on was

S, 2S,3S5,5R)-2,6,6-trinmethyl bicycl of 3. 1. o3-yl isocyanate (1.6 156 WO

2004/ 112793 PCTI US2004/ 015959 equi val ents))f The-sol uti on was heated at 70C
overni ght. To half of the carboim de solufdon was added a THE sol uti on of
(6S, 2R) -2, 6- di met hyl pi perazine (2 equivalents). After being heated at 70C
for 2 hours, {0838] esi duzetyhehlsrida (@0.B8enl,t153hhE) wus'sfoiwpéddeﬂ tb @wegi ve the

g i 11 vor o_aftd208% ek And (DEALY sash etk ol 8 8038 2T I s e pat hvay
descri bed aboveddéﬁmmbltmdsd alfwomforgschmrﬁymfemwm coneeﬁtdaeedotatmway

descri bed above I@a @%F%ﬁ’"?ﬁﬁgﬁ%@?#” Nl\?ﬁ%()ADSMH;WEH-EDA)'B g nthesis of

(3R 5S)-N-(3-{3
phenyl ] et hyl } - 4 ox84 3{z43 ¢H) Myl QUi B2 ¢hj] 2HY 4yl (i, 3,H-4.2 (q, J=7.1 Hz, 2 H)

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

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

O“\OH
N
CiH

Step 1. Synthesis of Ethyl (35)-3-methyl-L-prolinate

z O

o~
WO
H

[0239] The title compound was prepared from (35)-3-methyi-L-proline,
using the methods used to prepare ethyl (38)-3-hydroxy-L-prolinate
hydrochloride. 'H NMR (400 MHz, DMSO-D6) § ppm 1.1 (d, J=6.8 Hz, 3 H)
1.2 J=6.8Hz, 3H)1.86(m,1H) 2.1 (m, 1H}2.3(m, 1 H) 3.2 (m, 2 H) 3.8
(m, 1H)4.2(m,2H)4.7 (m, 1H) 9.0 (s, 1 H) 10.4 (s, 1 H).
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dimethyl -N -[(1 S, 2S,5R)-2,6,6

trimet hyl bi cycl o[ 3. 1. 1] hept - 3-yl ] pi per azi ne- I- arboxi mdamde MOF ~ N~
N NH.ono Ste nthesis of (c): 2am no-N-[2 (2 fl uor o- 4- met hoxy- phenyl)
et hyl | - 4- ni t"Y‘g "B?éHZéﬁn de a (b) (c> M M + HON NHz HPONUSOHOLS99- H N' ' NO
z 2 [0285] 2-Fluoro-4-nethoxyphenyl ethylamne ((a):1 equivalent), 4-
nitroanthranilic acid ((b): 1 equivalent), HBTU (1.5 equivalents), and dry
THE (0.5 Min (a)) were added to a dry round bottomflask The m xture was

allowed to stirg 10 t then dry
| oaded onto sil |§§'§1§ el g%ﬁl ifng &}Eﬁﬁﬁag% rzéeﬁﬁ y us&ﬁg 157 WO
2004/ 112793 PCTI U82004/01 5 exanes acet ate. The pure fractions
wer e conbi ned and concentrated in vacuo to yield the product ((c):

2-am no- N-[ 2- (2-f 1 uor o- 4- net hoxy- phen:yl) Qet hyl ] - 4-ni tro- benzami de) as a
pure solid. Step 2. Synthesis of (d)-

3-[2-(2-fluoro-4-net hoxy-phenyl ) -et yI - (=Tt 0- 3H qui nazol i n-4-one (c¢)
(d) MO 10, | MO FHAOr HNN Nz 2 [0286] The pure product
((c): 1 equivalent) of Step 1, Gold's r;.a.gynt, and di oxane (0.5 Min (c))
were added to a dry round bottomflaskO fit W th

[0240] Ethyl (3S)-3-methyl-L-prolinate (0.837 g, 4.32 mmol), bis(1,1-
‘dimethylethyl) dicarbonate {0.942 g, 4.32 mmol), and triethylamine (1.5 mL,
10.8 mmol) were heated in an approximately 2:1 mixture of THF and ethanol
at 75°C for 16 hours. The reaction was allowed to cool to room temperature,
then diluted with water. The crude mixture was extracted 2 X with ethyl
acetate. The organic layers were washed with 1N NaOH, dried over MgSQ,,
and concentrated under reduce pressure to give the title compound (855 mg,
3.3 mmol) as a clear oil. "H NMR (400 MHz, DMSQ-D6) & ppm 1.1 (d, J=6.8
Hz, 3H)1.2(MmM,3H}1.3 (M, 9H)1.5(m, 1 H)1.9 (m, 1 H) 2.2 (m, 1 H) 3.2
(m, 1 H) 3.4 (m, 1H)3.6 (m, 1 H)4.1(m, 2H).

Step 3. Synthesis of 1,1-Dimethylethyl (2$,3S)-2-(hydroxymethyl)-3-
methyl-1-pyrrolidinecarboxylate

OH

O
o

[0241] 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 (2S,38)-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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a condenser, and heated to reflux for 16 hours. Once conpl ete product
conversion was verified by LG M, acetic acid (1 equivalent) and sodi um
acetate (1 equivalent) were added to the reaction. The subseguent m xture
was heated‘Wg2W%FPG% for 3 hours. Then, the reaction WaSUSHAtYM?ated in
vacuo, taken up in ethyl acetate, and washed with water. After the organic

| ayer was isol ated, the aqueous |ayer was extracted with two nore portions
of ethyl acetate. The organic |ayers were then conbined, dried over sodium
sulfate, filtered {hrough a cofton.pl nd cgpcentrated. The . crude product
i xt ur e s puferR iR ur arihenutret B B 0B FercliShies grenaged

CHZICLI 2/ rl\]/eo—t Thth ppropaholabén witls sateratedCNaiCOg dThekaciorc@ibturetn@d i N vacua to
yield the pure

rodu ) : , .
3-[2-(2-fl uor o?%fﬁfg‘?cﬁ%%%‘gﬁémP?‘?t@t?hglhf-"ﬁg%'ctl?\‘ﬁrsW‘ﬁﬂﬁ'%‘i‘fﬂrmsﬁ)ﬁone) as a
gur e sol |3d[ ZSE gpcfi laoncﬁnnzhdshaembd(:&)d:pnles).sure to givl'e the title cgmpour}d_, Whiffh \EO d
-am no- 3-[ 2-(2-fl uoro-4-net hoxy-phenpyl )y = g -4-one :
| Ma (e) F I iMN@Syegd [""t\‘lﬁlg‘?“’&‘ﬂ gi@&%-z%ﬁ'ﬁ"%ﬂb@@@c@@&?ﬁﬂ%sg [0287]
;I'g)? sol ut ijgndofgo(g,dl)ﬂ}mtﬂz:mﬂme;m, meﬁmgi)(hﬁdhﬂ)m.ﬂmm A) 3i1r(n1\/l2(l?l*}|3.:fj0. 25hM in
was added, 61 : R nt). The m xture was sealed with a

septum and deg sé%‘?%sﬁﬁ'galq)r‘ggﬁﬂ' fBF 10 m nutes. Hydrogen was then bubbl ed
t hrough the solution for 20 m nutes. Once reaction conpletion was verified
by LC/ M5, the Sterdi on Syathasimobi2s,a8)-3-Mathylespyrrolidinyldethiamol es. The

m xture was filtered thhydychaide e(r) and concentrated in vacuo to yield
the product ((e): 7-am no-3-[2-(2-fluoro-4-nethoxy-phenyl)-
et hyl ] - 3H qui nazol i n-4-one). The produc S \used in the next reaction
wi t hout further purification. Step 4. 5is of (f):
3-[2-(2-fl uoro-4-net hoxy- phenyl) -@hyrjy i sot hi ocyanat o- 3H qui nazol i
n-4-one (0 H OH

[0242] The crude 1,1-dimethylethyl (28,38)-2-(hydroxymethyl)-3-
methyl-1-pyrrolidinecarboxylate from step 3 was dissolved in a 1:1 mixture of
methylene chioride:methanol. Excess 4N HCIl in dioxane was added, and the
reaction stirred at room temperature for 1 hour, concentrated under reduced
pressure, and then used in the final step (see Scheme 1a {(g) to (h)). 'H NMR
(400 MHz, DMSO-D6) & ppm 1.1 (d, J=6.2 Hz, 3H) 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}.

SYNTHESIS OF ETHYL (35)-3-HYDROXY-L-PROLINATE
HYDROCHLORIDE

C|H .\\OH

0]
N

Ir=z

0

[0243] Acetyl chloride (10.8 mL, 153 mmol) was slowly added to ice
cold 100% Ethano! (100 mL). (3S)-3-hydroxy-L-proline (5 g, 38.2 mmol) was
added and heated at 100°C for 16 hours. The ester was concentrated to a
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Me (e) i | MO ~NNI L ~NHFLNMN-12 ~ NCS [0288] To a mixture of (e),

prepared as described in Step 3, (1 equivalent) and NaHCO3 (3 equival ents)

i n acetone \S‘O. 1 Min (e)) was added thiophosgene (3 egui val ents) dropw se.

The resul ti¥g* ¥ 4¥¥ was stirred at room tenperat ur e PLHUSIRYUEEShours. Once

reaction conpletion was verified by LC M5, the reaction was concentrated in
vacuo to renove solvent and excess thiophosgene. The m xture was then taken
up in ethyl acetate and washed wth water. After the organic |ayer was

acotat . The of SR yesd iiboyBpancEbbh A Kiurldof i, oIS B SRt 147 7 e

filtered throufh/sB.tHetDH) PO, 24HB.3 (myrldnd.A dnedl H) #.2/@g be7.1 dlzy2él)d t he
product ((f): 3-[,2- (3nf ro-4- OX Vi
phenyl ) - et hyl ]?’?’-(ﬁ.&gﬁ”i%@&aga\-ﬁgﬁgﬁqﬁmazol i n-4-one). The crude product was

used in the next reaction without further purification. 159 WO 2004/112793
PCT/ US2004/ 015 $YNTHESIS OF (28,38)=-METHYL-3-§YRROLIDINOL HYDROCHLORIDE
1-(3-[2-(2-fluoro-4-net hoxy-phenyl)-ethyl ]
4-oxo-3,4-dihydro-quinazolin-7-ylééﬂ_‘3-(2,}&»l
] hept-3-yl)-thiourea Me (f) Me ( F - )
To a solution of (f), prepared as describdad in Step 4, (1 -equivalent) in
THE (0.5 Min (f)) was added (1S, 2S, 3S,5 ) - i sopi nocanpheyl anmine (1.5
equi val ents). The reaction was stirred4§3 roocgqtenperature for 10 hours.
The crude product m xture was then concentrate i n vacuo, dissolved in

nexancs ot hyl SR tZT‘dﬁﬁgffgéifgf#b?}- hﬁg@" &liﬁ@ﬂ%ﬁk@%@éhﬁf concent rated in
C ]

rimethyl- bicyclo[3.1.1
~~fVNCS NN HH [0289]

vacuo to yield the pure™ 2-pyyyplidipegicarboxy
.\\OH
N
Oﬁ/ . O\/
) 0

~°

[0244] The title compound was prepared from ethyl (3S)-3-hydroxy-L-
prolinate using the methods used to prepare 1-(1,1-dimethylethy!) 2-ethyl
(2S,38)-3-methyl-1,2-pyrrolidinedicarboxylate. 'H NMR (400 MHz, DMSO-
D8)dppm1.2(mM, 3H)1.3 (M, 9¢H)1.7(m, 1H)1.9 (m, 1H) 3.3(m, 2H) 4.1
(m, 4 H) 5.5 (s, 1H).
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fl uor o- 4- net hoxy- phenyl ) - et hyl ] - 4- oxo- 3, 4-d

i hydr o- qui nazolin-7-yl}-3-(2,6,6- trinethyl-bicyclo[3.1.1

] hept-3-yl)-thiourea). Step 6. Synthesis of (h):

(3R 5S) - N- (VB0 2BURIB| yor o- 4- PCT/US2004/015959

(et hyl oxy) phenyl ] et hyl } - 4- oxo- 3, 4-di hydr oqui nazol i n-7-yl) -

3,5-dinmethyl-N -[(1 S,2S,5R)-2,6,6 trinmethylbicyclo[3.1.1

] kept - 3-yl ] pi perazi ne-1- carboximdamde (g0 MOF p--.N,' 1 NNNHH (h)

MeO O LN NN~ 16 200 2793 P 4/.0 ] To a
Solution of (g epar gff e;@;%ﬁf‘ﬁ@'m@ﬁée@gﬁ;ﬁﬁiﬁ%vﬁﬂﬁ% n dry THE
(0.1 Min (g)) in a drydF E’%F hfed 1- -

[ 3- (di met hyl ani no) - pr opYV PSS CPATREAPHENF i i de hydrochl oride (2

equi valents). The reaction was fitted with a condenser and heated to 80C
for 1 hour. The resulting solution was aN pwed to cool to roomtenperature

for 20 mnutes. A solution of cis-2,6-di iyl pi perazine (2 equival ents;
0.5 Min CH2CI2) was then added'to the rea$i+on, and the resulting mxture
was stirred at room tenperature for iwoites. The m xture was then
diluted with ethyl acetate and washe yth water. After the organic |ayer

was isol ated, the aqueous | ayer Qas B cigd with two nore portions of
et hyl acetate. The organic |ayer ‘\Vn'(sre t ffen ®ombi ned and concentrated in
vacuo. The crude m xture was dissol@ed i DMSO and purified via preparative
HPLC using water (0.1% TFA) /acé‘[‘*eei—{rile (0.1 % TFA). The pure fractions
were conbi ned and concentrated in vacuo to renove the majority of
acetonitrile. Sodium carbonate (15 equival ents) was then added to the
resul ti ng agueous sol ution ,

: [0245] 1-(1,1-dimethylethyl) 2-ethyl (28,38)-3-hydroxy-1,2-

pyrrolidinedicarboxylate (8.98 g, 34.7 mmol), imidazole (2.36 g, 34.7 mmol),
dimethylaminopyridine (50 mg, catalytic) and chioro(1,1-
dimethylethyl)dimethylsilane (4.96 g, 32.9 mmol) were stirred at room
temperature for 16 hours. The reaction was diluted with water and 1N HCl to
make the mixture acidic. The mixture was extracted three times with
methylene chloride. The organic layer was washed with 1M HCI, dried over
MgSO; to give the title compound as a clear brown oil (10.88 g, 29.1 mmol).
"H NMR (400 MHz, DMSO-D6) & ppm 0.0 (m, 6 H) 0.8 (m, 9 H) 1.2 (m, 3 H)
1.3(m 917 (M 1TH)1.9(m, 1H)34(m,2H)3.9(m, 1H)4.1(m,2H)
4.4 (m, 1 H). ES+=374.30.
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and the slurry was allowed to sit at roomtenperature for 1 hour with
occasional swirling. The basic aqueous solution was then extracted with 3
separate portions of ethyl acetate. The organic |ayers were conbi ned, dried
over sodi unYQat"a2&3 filtered through a cotton plug, ARTUEIMENSYated in
vacuo to yield product (h) as a free base. The resulting solid was then

di ssolved in an aqueous HO solution (1 M 15 equival ents) and concentrated
in vacuo. The resulting m xture was dissolved in a 1:1 water/acetonitrile

O T R s

5R)-2,6,6-trinethylbicygyo : yl ] pi perazi ne-1- carboxi m dam de.
Synt hesi s of Conmpounds of Structure II1A 111B, IIlF, and 111G [0291]
Conpounds of formula I1I1A 111B, IllF, and\/1G are prepared wusing the

nmet hodol ogy descri bed above using an appr {Ately substituted pyridine,
pyrazine, or pyrimdine benzoic acid, respecsi-vely, in place of the 4-
nitroanthranilic acid (b) in Step 1. W& 6 nmay then be carried out to
give 161 WO 2004/112793 PCT/ US2004/ 015959 the final product. One skilled
inthe art will also recognize that _thN i dypype may be further substituted
to produce variously substituted c ﬁﬁaunds where R4, R5, and/or R6 are any
of the groups herein described such g3, but not limted to, fluoro, chloro,

al kyl, and al karyl. Synthesis of Cofeunds of Structure I11C, HD, and IIIE
[ 0292] Conpounds of formula I11C, HAD, and IIIE are prepared using the

met hodol ogy descri bed above using an appropriately fluorine-substituted 4-
nitroanthranilic acid in place of 4-nitroanthranilic acid (b) in Step 1.
Steps 2-6 nay[0246h be The titledompduridavas prepdrae frbmma(1, pdipsitioylethg®- skilled in

the art will rec i t hat flLuporine-~substi.tute -nitroanthranilic acid
may be used M?@Hp@grﬁﬂa@@'1@@%&@[‘)@??&%@%?@%@1ér"oduce variously
substituted copymlidiedicatbexgatBdisingdhe methiods ubedfonprepartionaf 111he gr oups
herei n descri bed su of 1im.t to uoro. .chloro | kyl, and
al karyl . Synt hg'é*?ez'“’i%h@%%%5{8‘4”@‘”@{’}%%’?’%?'8@@'{"8!63?""&?@%86%‘8@ of formul a
| C are prepar etH R GOOHSHZERNS O dyppm -0.0 (m, 6 H) 0.8 (m, 9 H) 1.0 (m, 1 H)

1.4(m9H)18(mM 1TH) 31 (M, 1TH)3.2(m,2H)3.5(m,2H)4.3(m, 1H)

4.8 (m, 1 H).

Step 4. Synthesis of 1,1-Dimethylethyl (2R,3S)-3-{[(1,1-

dimethylethyl)(dimethyl)silylJoxy}-2-
{[(methylsulfonyl)oxylmethyl}-1-pyrrolidinecarboxylate

Si<C

[
o
O§(N O,

v 0=S
e

[0247] Methanesulfonyl chioride {3.85 mL, 39.28 mmol) was added to
an ice cold methylene chloride solution of 1,1-dimethylethyl (2R,38)-3-{[(1,1-

=0
N
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descri bed above using an appropriately substituted 5-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 wll

recogni ze tMARYYT2fPyori ne-substituted 5-nitroant hr anPFTESHME9%%hy be used
whi ch includes further substituents to produce variously substituted
conpounds where R4, R5, and/or R5 are any of the groups herein described
such as, but not limted to, fluoro, <chloro, alkyl, and al karyl. 162 WO

bR T .
% 55) -2, 6, 6- It ]r(enm @y&egi gqgﬁiog [a;:ild hééthﬁmmb(ﬁ-zsyr}%, Gtz.r:]sa mmgl).STI&e rheaction
-zZ-azZavl n alm NOo; - o- - v G- | or.,o n e -1, o- roqu
C ol e 5 ) Wiy WRkmel fojfoprmSippéTatitp, SafTER fol 16 kPR ben somenpasd O
\2- a’\tlmz no- hlrzkz; (ﬁnd@r@&&i@?@bgﬂ&bﬁg}/ I?e@m &atéﬁalgdsrdisdbfﬁggglzfétﬂﬁl dojat¢ b) O cl HC
~ ..(C ~ al\O),
2, 4-Di chl or oph%%wa?qﬁﬂ"&m ??é“f?{eg)“.‘af“gtéﬂu Pl((})%ﬂ amfﬂg%ﬁﬁdr?&é‘ﬁ?ﬂpé‘?ﬂ lic acid
((b): édegui vahm(fr)'edddBd' gre(g&ut‘é. Glu\?icvﬁkeaﬁﬁ_tﬁ)ial waischutiifigd EjﬁEilicel( i@eliolglﬂnn (a)) f
were added to r rou of t om ask. m Xt ure to stir or
10 hours at | oBPTBIRsGY i Sive et atinognd aha vl ol (a 695, 114
mmol). 'H NMR (400 MHz, DMSO-D6) & ppm 0.1 (s, 6 H) 0.8 (s, 9 H) 1.4 (m,
9 H) 1.7 (m, 1H) 2.0 (m, 1 H) 3.2 (s, 3 H) 3.3 (m, 2 H) 3.7 (m, 1 H) 4.0 (m, 1
H) 4.2 (m, 1 H) 4.3 (m, 1 H). ES+ =410.16.

Step 5. Synthesis of 1,1-Dimethylethyl (2R,3S)-3-{[(1,1-
dimethylethyl)(dimethyl)silylJoxy}-2-methyl-1-
pyrrolidinecarboxylate

SiC

.\\0
N

o:( CH,

o8

\.<—-

[0248] Superhydride (45.8 mL, 1M, 45.8 mmol) was added dropwise o
an ice cold solution of 1,1-dimethylethyl (2R,3S)-3-{[(1,1- ‘
dimethylethyl)(dimethyl)silylJoxy}-2-{[(methylsulfonyi}oxy]methyl}-1-
pyrrolidinecarboxylate (4.69 g, 11.47 mmol) in THF. The reaction was
warmed to room temperature and stirred for 16 hours. The reaction was
quenched with i-propanol until gas evolution ceased. The reaction was
diluted with saturated NaHCO; then extracted with ethyl acetate, dried over
MgSO4 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) & ppm 0.0 (s, 6 H) 0.8 (s, 9

136



| oaded onto silica gel and purified via flash chromat ography using
acetate. The pure fractions were conbi ned and concentrated in

hexanes

vacuo to yield the
ni t r obenzaff Yy

/ et hyl

pure solid. 163 WD 2004/ 112793 PEGT/URIYALP

2. Synthesis of (d) 3-(2-(2, 4-dichl orophenyl)ethyl]-7-nitro-1, 3-
di hydroqui nazoline-2,4-dione (¢c) ao cl NaN®2 H2N (d) A \'I NO C OM

/ NO2 [0295] To a 0.3Msolution of (c),

g, 7.5

t ol uene,

mmol
foll

t enperat ur e,

with water.

or ange-

di hydr oqui nazol i ne- 2, 4- aP

br own

2004/ 112793 PCTI US2004/ 015959 St ep 3. Synthesis of (e):

7-am no- 3-[2- (2, 4-di chl or ophenyl ) et hyl

(d) C

/I O

o=<N CH,

~
[0249] Tetrabutyl ammonium fluoride (16.7 mL, 1N in THF, 16.73
mmol) was added to a solution of 1,1-dimethylethyi (2R, 3S)-3-{[(1,1-
dimethylethyl)(dimethyl)silyiloxy}-2-methyl-1-pyrrolidinecarboxyiate in THF
and stirred for 16 hours at room temperature. The reaction mixture was
concentrated under reduced pressure and purified by silica gel column
chromatography to yield the title compound (1.55g, 7.8 mmol). 'H NMR (400

MHz, DMSO-D8) & 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, 1H) 4.9 (s, 1 H). ES+ = 202.15.

Step 7. Synthesis of (2R,38)-2-Methyl-3-pyrrolidinol hydrochloride

.\\OH
CIH
N

H Y,

[0250]) The title compound was prepared from 1,1-dimethylethyl
(2R,38)-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-D8) 6 ppm 1.2 (d, J=7.0Hz, 3 H} 1.7 (m, 1 H) 2.1 (m,
THY32(m, 2H)33(m, 1TH)3.9(m, TH)5.5(m, 1H)9.0(s, 1H)9.4 (m, 1
H). ES+=101.82.
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Sroduct ((c): 2-am no-N-[2-(2, 4-dichl oro- pheﬁyl)ethyl]-4-
15959 Step

prepared as described in Step 1,(2.5

b TR 0 L AT AR R

shbvent Hagsrend\eezp. by rotary evaporation foll owed by high
vacuum The resi due was dissolved in et hyl

in
room

acetate and washed three tinmes

éﬁ: aéiz)(/h)n.l ?ﬁ’nﬁ%isﬁil'é B?e%i&if@,ﬁ?@?%&fﬁ%&ﬁwon an

was o ned in over 90% vyield. 164 WO

\3.W@Hydr oqui nazol i ne- 2, 4-d | one



NI ~ NC NO OH/ (B)i A1 O N C NOH/ NHZ [0296] To a solution
of (d), prepared as described in Step 2, in MeOH (0.25 Min (d)) was added
10% Pd/ C (0.1 equivalents). The m xture was sealed with a septum and
degassed wiYR2M#1P&en for 10 minutes. Hydrogen was PREESHHBI%Y t hr ough
the solution for 20 m nutes. Once reaction conpletion was verified by

LC M5, the reaction was degassed with nitrogen for 10 mnutes. The m xture
was filtered through Celite(r) and concentrated in vacuo to yield the

product ((e) ) 7-am.no-3-(2-(2.4-dichlorophenyl)ethyl]-1, 3-

di hydr oqui nazol i n%]ﬂgg's(bﬂg)(?R*’?I“i"é;:g'b'@ﬁ&fxm%"ﬂ'ehg RRQRLIRAINGL 1 eact i on

wi thout further purification. 165 NWYPBOESHLORIBE3 pcT/ US2004/ 015959 Step 4.
Synthesis of (f): 3-[2-(2,4-dichlorophenyl)ethyl]-2,4-di oxo-

1, 3-di hydr oqui nazol i n- 7-i sot hl ocyanat ) ‘Cﬁé‘ o C ONHZ <cl ~1 o ci
aNCS [0297] To a m xture of (e), QF‘ reds*ds” described in Step 3, (1

equi val ent) and NaHCO3 (3 equi val sN-Ld acetone (0.1 Min (e)) was added
H

OH

Step 1. Synthesis of 1,1-Dimethylethyl (2R,3S)-3-hydroxy-2-
(hydroxymethyl)-1-pyrrolidinecarboxyiate

O§<N OH

o)

<

[0251] The title compound was prepared from 1-(1,1-dimethylethyl} 2-
ethyl (28,38)-3-hydroxy-1,2-pyrrolidinedicarboxylate using the methods used
to prepare 1,1-dimethylethyl {2S,3S)-2-(hydroxymethyl)-3-methyl-1-
pyrrolidinecarboxylate. 'H NMR (400 MHz, DMSO-D6) & ppm 1.4 (s, 9 H) 1.6
MmAIH)19M 1TH) 31 (m, 1H)3.2(m,2H)3.4(m, 2H}4.1 {m, 1 H). ES+
=218.24, 117.97 (-Boc).

Step 2. Synthesis of (2R,38)-2-(Hydroxymethyl)-3-pyrrolidinol
hydrochloride

CIH Qi) H
h‘ OH

[0252] The title compound was prepared from 1,1-dimethylethyi
(2R,38)-3-hydroxy-2-(hydroxymethyl)-1-pyrrolidinecarboxylate using the
methods used to prepare [(2S,385)-3-methyl-2-pyrrolidinyljmethanol
hydrochioride. 'H NMR (400 MHz, DMSO-D6) & ppm 1.8 (m, 1 H) 2.0 (m, 1
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t hi ophosgene (3 equival ents) dropwi se. The resulting slurry was stirred at
roomtenperature for three hours. Once reaction conpletion was verified by
LG/ M5, the reaction was concentrated in vacuo to renove sol vent and excess
t hi ophosgen®0 24481333t ure was then taken up in ethyl XEEFRYYNE® washed
with water. After the organic | ayer was isolated, the aqueous |ayer was
extracted with two nore portions of ethyl acetate. The organic | ayers were
t hen conbi ned, dried over sodiumsulfate, filtered through a cotton plug,

and concentra i N vacuo,.to yiel he pr.oduct i

3 12-(2 4 d Chfrﬁﬁl&‘,pﬁ%gya}ﬁbggm%ﬁ 3% s W28 1 K56 (m, 1 1y 4.1 (m, 1 1)

2, 4- di oxo- 1, 3- @dithdn eyeisaz dl Hn-E5+ sathepcyanate) . The crude product was
used in the next reaction w thout further purification. 166 WD 2004/ 112793

e o) 0150% Sty ReskaeT ST R G padben) 2

3-[2-(2, 4-di chl orophenyl ) et hyl]-1, 3-di hydroquipazol i ne-2,4- dione cIl O ci N
/ NCS (9) C [0298] To a solutiph™o (fQ\gfgpared as described in Step 4,
(1 equivalent) in THE (0.5 Min (f)) Wwas é‘cged (1S, 2S, 3S,5R) - (+) -

i sopi nocanpheyl am ne (1.5 equival ent?s). g T&action was stirred at room
tenperature for 10 hours. The crude product m xture was then concentrated

in vacuo, dissqglved in t hyl ene_chl orj de, .an urified via flash

chr omat ogr aphy%ﬁﬂ' ﬁg he@ séﬁg%"ﬂ@@'?g?’é‘!‘"}?ﬁé‘ﬁb Te fractions were

conbi ned and concent r at &getidinylmgthangsylranamidee Hure product ((g 7-
({[((2S5,35,1 R5R)-2,6,6-trinethyl bicyclo[3.1.11hept - 3-

yl ) am no] t hi oxonet hyl } @o -3-[2-(2, 4-di chl oropheg ethyl]-1,3- d ihyd

roqu i nazoline-2,4-dio 167

MsCI, TEA
CH,CI, N N ,,0
N
[0253] A solution of 1-(diphenylmethyl)-3-azetidinamine (synthesized

according to the methods of Arimoto et. al., J. of Antibiotics 39 (9), 1243-56,
1986)(197 mg, 0.83 mmol) in dichloromethane {10 mL) was treated with
excess triethylamine at 0°C followed by methanesulfonyl chioride (71 ulL, 0.91
mmol). The reaction was stirred for 30 minutes and then concentrated and
purified on silica gel (0 — 10% methanol/dichloromethane) to provide 185 mg
of the desired product as a white solid. LC/MS: M+H 317.19 at 0.31 minutes,
Method D.

Step 2. Synthesis of N-3-azetidinylmethanesulfonamide

, Ha PAOH) o0
N 0\ /] Can Y 173
O By WO MeOH BN N7SN
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WD 2004/ 112793 PCT/ US2004/ 015959 Step 6. Synthesis of (h):

7-([1-((5S, 3R) - 3, 5-di net hyl pi perazi nyl)-2 ((2S, 3S, 1

R SR)-2,6,6-trinmethylbicyclof3.1.1] hept - 3- yI)(IZ)

azavi ny|]arf~l"%f}04f312f% (2, 4-di chl or ophenyl ) et hyl ] - 3 SFHYEBIPR Az ol
ine-2,4-dione (g) O / S NH (h)y G 0 NNUS OI H/ \ PNN Fi H
[0299] To a solution of (g), prepared as described in Step 5, (1
equivalent) in dry THE (0.1 Min (g)) in a dry round bottom flask was added

é;]ui[ Sal( glntmssg hyt@?g]?)eag?ﬁo%ﬁjﬂ}ppggﬁt[%i'g %@F‘g‘%}hm"gﬁzgt\(% C:ﬂ gz)loldgd( (2:ondenser

and heated to nﬁﬂ@némlfomadnmier(m&drgr 0488 himalpia Me@iispnt) was freatedesul ti ng

sol ution was on. of

ci s-2, 6-di net hgﬁlbhﬁ'g’él Qg 'Zlgﬁd' gl;lgﬁi@ﬁnsreagagof&:’pwh&gﬁi&%mmgq&nen added
to the reacti oat 50 Thereacﬁmuhﬂxtmgwasxmmffﬂtemisthﬂiughrﬂhcmﬂm%fm 10

m nutes. The n‘ixth W??rtlﬁ tl %ted with ethyl acetate and washed with
water. After tH& \f”g}a?Hlé' 3&/@'}"] WL i sol ated, the aqueous | ayer was
extracted with two nore portions of ethyl acetate. The organic | ayers were
t hen conbi ned an8YNTHESH Ot (4E)-8MEERYIo4-PIREBIINOME-O:METHELOXIMEI ssol ved in
DVBQ acetonitrile and purified via preparative HPLC using water (0.1 % TFA)
[acetonitrile (0.1 % TFA). The pure ti ons were conbi ned and
concentrated in vacuo to renove the fgjorijty of acetonitrile. Sodium

hydr oxi de (10 equival ents) was then hdded|to the 168 WO 2004/ 112793

PCT/ US2004/ 015959

Step 1. Synthesis of 1,1-Dimethylethyl 3-methyl-4-oxo0-1-
piperidinecarboxylate

(© 1. H,, Pd(OH), OY OY

N HCl, MeOH N

(l\/\l\ 2, (Boc)ZO TEA (NJ\
o THF 5
[0255] 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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resul ting aqueous solution and the slurry was allowed to sit at room
tenperature for 1 hour with occasional swirling. The basic aqueous sol ution
was then extracted with 3 separate portions of ethyl acetate. The organic

| ayers wer eWOMIIHEY dried over sodiumsulfate, filt&CEFSINIYIHH a cotton
pl ug, and concentrated in vacuo to yield product (h) as a free base. The
resulting solid was then dissolved in an aqueous HO solution (1 M 15

equi val ents) and concentrated in vacuo. The resul ting m xture was dissol ved

IBInSaHéI 1 water/ ac%&g jtri Ite1 me&Eﬁe%y!d&n%%m 12 9p.5é’ndYAe%L%o§&l§tep“re

sal t
7-{[1- ((5S, 3R as a&vmlyermnd]yﬂ-me(ano IMH2, CDAIf) 3Ppas1.0 (B HH8).6% 3G1)6-5 (s,

trimethyl bi cyc e - in ] no}-3-[2-(2, 4-

di chl or ophenyl )ng{)%yﬁlim J@%‘%H%ﬁ&h%ﬁ]@ |%§;m4¥hﬁl’g?e§”’2 ynt hesi s of
Conmpounds of Structure IVA and |1VB [0300] Compounds of fornula |IVA and | VB
are prepared uStem2t he Systhesioobhf-Dimethyildtbyl (AEp3anethyhdg- an appropriately
substituted pyridi ne in[(neEthyloxpfiminod-i4pipetidicecarivoxylate c acid (b) in Step 1
b. Procedure 1A nmay then be <carried out to give the final product. One
skilled in the art will al sg\recognize that the py I’Ig ne may be further
substituted to produce vﬁ[’fogfﬁy SUbSFd\i}(géﬁd corrpo Wwhere R4, R5, and/or
Re are any of the groups_Nereln descr wuch as, NQutinot limted to,
fluoro, chloro, alkyl, gnd alkaryl. [ ¥8d%Ps Conpou ds are prepared using the

met hodol ogy descri bed in Procedure A “Proce 1A may then be
carried out to give the flinal product.THhe skilledlin the art will

recogni ze that a fluorine*substituted 4- nitroantlgzanilic acid nmay be used
whi ch includes further substituents to produce vdriously substituted
conpounds where R4, R5, and/or R5 are any of the groups herein described

such as, but not I|mted to, fluoro, chloro, al ké and al karyl. 169 WO
2004/ 112793 PCI9A38b004/ A3shision of i dnpimethylethy) Bymetlayl-4-ox0-1-

7-([1-((39)-3- h&h&éﬁ@é@@t@we)r(rﬂ&)‘rﬁ ﬂ\f!r@t)?n THF4101hﬂ_b wak aexedohmxyl ) vl
Eyl J'am noj - 3-{ me(thylhydrolg(ylramlne hydrochiglr%ge(g& StGh 21rnmol) %ﬂé@gé’ L)P g zol in-4- one
solution of sodium hydrogencarbonate (506 mg, 6.02 mmol) in water (3 mL).
The reaction was stirred vigorously ovemight. The reaction was then filtered,
diluted with water, and extracted with dichloromethane. The crude material
was purified by column chromatography (0 - 10% ethyl acetate/hexanes) to
provide 197 mg of the desired product as a white solid. 'H NMR (400 MHz,
CDClz} o ppm 1.1 (d, J=6.8 Hz, 3H) 1.5 (s, 9H) 25 (m, 1 H)26(m,2H) 3.5
(m, 4 H) 3.8 (s, 3 H).

Step 3. Synthesis of (4E)-3-methyl-4-piperidinone O-methyloxime

O 0

N
['J\ MeOH |
N
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Mo/ OF FJ" HNH Step 1. Synthesis of (b):

7-({[ (4, 4-di fluorocycl ohexyl)am no] -

t hi oxonet hyl } am no) - 3-[ 2- (2- f | uor o- 4- net hoxyphenyl ) et q:yl !S’Q 3- h¥d

roqui nazol i WO20HBAEB™33) MeO N F N aNCS (b) MeO O F [F&33534Y>%° sol uti on of
(a), prepared as (f) described in Step 4 of Exanple 1, (1 equivalent) in
THE (0.5 Min (a)) was added 4, 4- difluorocycl ohexyl am ne prepared as

descri bed above (1.5 equivalents). The reaction was stirred at room

tenperature for hours. The .cr.ude oduct i xture then concentrated
i nrreacuotJ di ss@?ifgb i ﬁ sr?e}" W@ﬁﬂg@‘m (g{i}-g-(ug?et%-gl- [{TB?L}F‘YIP%ﬁ“'O&aﬂf | ash

chr omat ogr aphy piperidigetasexytateé e197hg s dissdived!ie mtiianol, treaedivithss. ORI e

comnbi ned and %%raaé %«T@gﬂg\'d”‘fctﬁ%ﬂto%yn@{t?littwélretea%newsE delIJ]ct 170 WO

2004/ 112793 P OV (44

i f1 uor ocycl ohexghdentratea]to provineate bhrodub e awhite3sdiid{§ 20 frighloTke drude _
059" 5w wanubes plbest e Bpr puicaon ) - Step 2 Synthests of (c):
2- (4, 4-difluorocycl ohexyl)vinyl]am no}-3-[2-(2-fl uoro-4-

met hoxyphenyl ) - et hyl ] - 33YiyTHBE§IS QB AA-DIMETHYicCYCLDHEXANONE

)

[0258] The title compound was synthesized using the following
literature procedure which is hereby incorporated by reference and for all
purposes as if fully set forth in its entirety. Liu, Hsing-Jang; Browne, Eric N.C.
and Chew, Sew Yeu. Can. J. Chem. 66, 2345-2347 (1988).

SYNTHESIS OF (4,4-DIMETHYLCYCLOHEXYL)AMINE

NH,

[0259] 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. WQO04/5913A1 (2003).
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O NI VF FI '-" (OO F MIOOF NNFI Na NHNNHTI[O0303] To a
solution of (b), prepared as described in Step 1, (1 equivalent) in dry THE
(0.1 Min (b)) in a dry round bottom fl ask was added 1-

[ 3- (di met hyWa#MHB)ZHr opy! | - 3- et hyl car bodi i ni de hydr oc RICEUSHA41HS?

equi valents). The reaction was fitted with a condenser and heated to 80C
for 1 hour. The resulting solution was allowed to cool to roomtenperature
for 20 m nutes. A solution of (S)-2-methyl pi pera2| ne (2 equivalents; 0.5 M

in CH2Cl 2) was d on i ure was
stirred a% rooéﬁ%ﬁ "%N ; Eﬁ@ghi%. | ut ed
with ethyl acetate %& é&

an

'U

Fayer was

i sol ated, the aqueous i ons of ethyl
acetate. The organic |ayers mere and concentrated i n vacuo.
The crude m xture was dissol ved | |f|ed via preparative HPLC
using water (0.1 % TFA)/acetonitrile (0.1 @6TFA) The pure fractions were
conbi ned and concentrilated in vacuo to renove the majority of acetonitrile.
Sodi um 171 WD 2004/ 119793 R 652004/ Q15959 carbonate (15 equival ents) was
then added to the result aqueous Bl ution and J was allowed to
sit at roomtenperature &g hou i gccasi onal ing. The basic

aqueous sol ution was then éxtract echm th separ at e\ i ons of ethyl
acetate. The organic |ayers were co ne ) ieg?N)ver sodi um sul fat e,
ratNd in vacuo to yield product

filtered through a cotton plug, and ance
(c) as a free base. The resulting solid was then dissolved in an aqueous

HA tsol uti ond( toﬂu]ol 13 emmL{erfmaboTetﬁtﬂaﬁﬁﬁﬁér?qaﬁyn-a-mmglhyaﬂae resul ting
mxture was di S‘fq%ln/aezohnyn) I@ [(HS 2§Va %Cﬁee-?nrr]nethylblcyclo[s 1 1r]hept-3-

ylthiourea 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 A
was diluted to a known volume fo give a solution of known molarity.

SYNTHESIS OF N-{3-[2-(2,4-DICHLOROPHENYL)ETHYL]-4-0X0-3,4-
DIHYDRO-7-QUINAZOLINYL}-N'-[{1S5,2S,35,5R)-2,6,6-
TRIMETHYLBICYCLO[3.1.1]JHEPT-3-YL]JCARBODIIMIDE

(CARBODIIMIDE B)

[0261] N-{3-[2-(2,4-dichlorophenyl)ethyl]-4-oxo-3,4-dihydro-7-
quinazoliny!}-N'-[(18,28,35,5R)-2,8,6-trimethylbicyclo[3.1. 1]hept-3-yllthiourea
was gently stired 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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| yophilized to yield the pure Bis-HC ksalt product ((c): 7-{[1-((3S)-3-

nmet hyl pi perazinyl) (1

Z)-2-aza- 2- 4,4-dif|uorocyclohexyl)vinyI]anino}-S-[Z-%g-

f1 uor o- 4- neWRSWYHBHENY | ) - et hyl | - 3- hydr oqui nazol i n- 4- of&FUSERHEE? 1 Synt hesi s
of 3-[2-(4-fluorophenyl)ethyl]-7-nitro-2-(4-pyridyl)- 3-hydroqui nazol
in-4-one F/ I O N N, ~N NO2 [0304] Pyridine 4-carboxylic acid was
stirred in POCI3 at room tenperature for about 5 mnutes. To the stirred

solution was the : [ S,.,Of - am nQ- 4-ni 1) -N-[2-(4-
fl uorophenyl ) et h%@g&%gﬁﬁ I ?géﬂﬁmmﬂé%ﬁmﬁ% rred for
about 15 mnutes at roomtenp 5 Y tube, which was then

heated to 165C in a m crowave for 10%|gl nutes. LC/MS indicated conpletion of

the reaction. The POCl1l3 DO andot he residue was dissolved in
CH2d 2 and washed with satura odi um bi c r bonate solution. The conbi ned
A 7 ated in vacuo and

organic |l ayers were dried ove ) 3
chromat ographed on silica gel, élutihg ent of EtOAc in Hexanes.
-nitro-2-(4-

wilfh a g
The resulting product, 3-[2-(4-fluor Ophsﬁ'{\)et
pyridyl)-3-hydroqui nazolin-4-one, was gjffen~gonvested Ngy Exanple 77 using the
procedures described in Scheme la. 172 WD 2004/ 112793 P@T/ US2004/ 015959

Met hod 2 Synt h%? s,of 2- é%;%igﬂgfﬁwgor@[m%&hhﬁénﬁ%ﬁbﬁosphor ous

met hyl - 7- ni t r o>%Rdr oq !
Oxychl odde MeO | | 1IN N& ®e (Neat, 165C, 600s) Zt, MeO [0305]

2
3-(2- Fl uor o- 4- net hoxy- ph Pyl ) - N- et hyl - propi onam de was synt hesi zed usi ng
an EDCI nedi ated coupl i né - or o- 4- @t hoxy-

N
H,N NO,

[0262] To a stirred solution of 4-nitro-isatoic anhydride (10.0 g, 0.048
mol) in CHzCl; (100 mL) was added 2,4-dichlorophenethyfamine (10.08 g,
0.053 mol) followed by DMF (10 mL). The reaction mixture was stirred at
room temperature for 30 min. The resulting mixture was then dissolved in
1.0 L CHzCl; 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% vyield) as a yellow solid. HPLC retention time: 3.04 min; Method A;
LRMS (ESI) m/z 354 (M+1).
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phenyl)-N-net hyl - propionic acid and nethyl am ne (2M solution in THF). The
am de was then taken up in POCI3 in a mcrowave vessel and the m xture was
stirred about 3 mnutes. To the stirred solution was

equi val ent WBEM¥{%¥r oant hranilic acid. The unseal ed ?ﬁg’ﬁgﬁgﬁ“%éﬁ rred for 10
m nutes until there was a color change fromred to yellow. The vial was
then sealed and reacted in a mcrowave unit at 165C for 600 seconds.
Reaction conpletion was checked with LC/ M5

17 or - hydr oqBREol | n E;égg*s?@ﬁﬂﬁ%‘ SIRRRSBTIER ot o0r aphy.

eluting with EtQAc in h % o-4 nmet hoxyphenyl ) et hyl ] - 3-
met hyl - 7- ni t r o- 3- hydr oqui azolln 4-gﬂe was then converted to Exanple 90
usi ng the procedures des ¥ ab t hrougfy the correspondi ng thiourea
(Schene 1 a). 173 WO 2004/11' 'CT[U82004 015959 Method 3 Synthesis of

AN
met hyl pi perazi nyl)-7-nitro-3-hydroq
3-[2-(2-fluoro-4-nmet hoxyphonyl)ethyl]-2-
met hyl pi perazinyl)-nmethyl]-7-nitro-3- ' (O MO\ FO
MO FONCINNX N\NN®2 .~-N AB OHR{0 N jt I / NO2 NJ CC
[ 0306] The synthesis of nitrile A was first conducted as described in J.

Heterocyclic Ciipgl 35 183t L8ltion O 2-&inine-r20854-BRAIGRShHERyIRIyRx CEss of N
4-nitrobenzamide (1.0 g, 2.82 mmol) in toluene (30 mL)-was added a 1.9 M
solution of phosgene in toluene (4.5 mL, 8.5 mmol). The reaction mixture was
heated to 80°C and stirred for 4 hours. The solvent was removed under
reduced pressure and CH.Cl; was added to the residue. The precipitate was
collected via vacuum filtration and washed with CH.ClI> to give the product
(0.92 g, 86% vield) as a white solid. HPLC retention time: 3.28 min; Method
A; LRMS (ESI) m/z 378 (M-1).

Step 3. Synthesis of 2-Chloro-3-[2-(2,4-dichlorophenyl}ethyl]-7-
nitro-4(3H)-quinazolinone

Cl Cl
| \@/\ i
N
)%
Cl N

[0264] 3-[2-(2,4-Dichlorophenyl)ethyl]-7-nitro-2,4{1H,3H)-
quinazoelinedione (2.0 g, 5.26 mmol) and PCls (1.2 g, 5.79 mmol) were added

NO,

to a flask containing POCI; (20 mL) and the 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
CHCl; 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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met hyl pi perazine to 110C in a m crowave for 600 seconds and anal yzed by

LC/ M5 to provide B and C. Products B and C were separat ed by coI um1
chromat ography on silica gel eluting with 10% MeCH i n_CH2C und B
was the fi r‘gf“?“é”%??e of f the colum. Conpounds B andpﬁT%?"g‘”‘llﬁgé%
respectively converted to Exanples 99 and 71 using the procedures described
herein. Method 4 Synthesis of

3-(2-(2 fl uor o- 4- met hoxyphenyl )ethyl]-7-nitro-2-

(1,2,3,4-tetragzql - 5-yl ) 3 FQzoki n-4-0n 0 F/ OCH3
NN 02N nek Sefaeld i KR BSE Gor ML peii m g Anin 70

PCTI US2004/ 0159358 (d] 207 Hz,MH)r ¥ #é-7134s(mg \&i) bt @, (<7.OHg, 2H), 8.151(h| es) was

di ssol ved in dry WEMF l(-lg ngﬁ) Sodi um azide (0.8 g, 12.2 mol es) was added
and the mxturé % P at 125C for 1 hour. The reaction was cool ed,
diluted with water 25 nl), andflltered. The coll ected solid was

redi ssol ved i n BYNTHESES QF 3-ANI A2--ERUORARHENMERTHYAF-4:0XO- and dri ed
over MyS04. Filtrati 8rd-BMYDRQY v@Hl’N NYL}-Ni-I{$9 28:B8%H8B)-%§.89f a brown
solid. The 1H NMR ( DVBO- DRIMEJHYMBIGYGRI3bMHERTedYL1t h desired product
formati on. The product was cARFIIDINECARBOXIMWAMIE usi ng t he procedures
described herein. Method 5 Synthesis of 3-[2-(4-fluorophenyl)ethyl]-2-((4
met hyl pi perazi nyl) - net hy| ni tro-3-hyd rqu| nazql if n-4-one (3) Step 1
Synt hesi s of 2-chl oro- N—[E cetamde (1) F+ 10 F
O N-12 G Cl NCI [0308] T¢ ol gkhenyl et hylam ne (1.0
equivalent) in dried THE was added M DI EA) (1 equi val ent). The

Wi
au . . ' (
m xture was N N\l

Step 1. Synthesis of 1-Dimethylethyl [1-(diphenylmethyl)-3-
azetidinyljcarbamate

(Boc),0, TEA _ .
O N\j\N THF O N\le'DL

[0265] To a solution of 1-(diphenylmethyl)-3-azetidinamine (232 mg,
0.97 mmol) in THF (6 mL) at 0°C was added a solution di-tert-butyl
dicarbonate (255 mg, 1.17 mmol) in THF (4 mL). The reaction was warmed to

room temperature and dichloromethane (4 mL) was added to bring the 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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then stirred for 3 mnutes at 0OC. Thereafter, a solution of

chl oroacetylchloride (1.0 equivalent) in THE was added via a syri nge over a
period of 7 mnutes. The reaction m xture was then stirred at roo

t enper at ur eVPEMAIRYur after which time the reaction st 84’%9§9condensed
in vacuo, quenched with water, extracted with ethyl acetate (3X) and dried
over Na2SO4. After concentrati on in vacuo, conpound | shown above was
obt ai ned, which was carried on further wi thout further purification. LCIMS=

MtH 216.1 at 2 nut 175 2004/015959 Step 2
Synt hesi s of Zs%?ﬁ'g]rorret th%s'TV\P iotﬂ i’?‘é Eﬁ?i‘?‘"ﬁ[‘}ﬂk‘i?]’b

ni tro-3H quinazolin-4-gne (2) F OHOOC F O NI\ i NO + HaN NO2 _N N02 Cl
2 [0309] Conmpound 1 (fL.2equival ents) was dissolved in neat POCl 3 and
allowed to stir under for 5 mnutes. Solid 4-nitroanthranilic acid (1.0

equi val ent) was then added, and t he mﬁ qﬁ allowed to stir at room
tenperature for 1Q-fpd ﬂ unt J('q r ((, ?Fged tﬂ el l ngfmred

Thereafter, the r i s reflTuxed at 100 fol | oned
by renoval of POCI 3 n vacuo i on ofMe®@Het hyl ani ne tNo r ot ovap
condenser). The crude pr oduct so obtai ned was neutralized with a saturated
sol ution of NafZe®] ext rAasaletibnaftlii-ditieiHylethyd {fafdipheByimetmd)y3- dri ed over

Na2SOL,  and CQpURSlak ke YeB 1] heRLbOReALs LRF oF IS HRIARMEH, VoS

carried out omat ogr severa ches using a gradient
of EtQAc in hékaigend H@hwsademverelgﬁizwiﬂt hysirggeni gastat 60 pSt efe3esyionhesi s of

oyt i por oy RN 3 ek kindrels iough o pad of Gelt concentrafed and the srude o

residue was used without further purifi catlon

Step 3. Synthesis of 3-Amino-N-{3-[2-{4-fluorophenyl)ethyl]-4-oxo-
3,4-dihydro-7-quinazolinyl}-N'-[(18,2S,38,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-yi]-1-
azetidinecarboximidamide

FW@\AN}Q OAQ “L

N N\j\ J\\ Dioxane

[0267] 1,1-dimethylethyl [1-((Z)-({3-[2-(4-fluorophenyl)ethyl}-4-oxo-3,4-
dihydro-7-quinazolinyl}amino){[(1$,28,38,5R}-2,6,6-
trimethylbicyclo[3.1.1]hept-3-yllimino}methyl)-3-azetidinyllcarbamate

! (synthesized using 1,1-dimethylethyl 3-azetidinylcarbamate 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'-
[(15,25,3S,5R)-2,6,6-trimethylbicyclo[3.1. 1]hept-3-yl]-1-
azetidinecarboximidamide as a white solid. LC/MS: M+H 517.20 at 2.19
minutes, Method D.
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\'I NV NV ~NaN®2 _NN2Cdd 2CN3 i [0310] A solution of 2 (1

equi val ent) and 4-net hyl pi perazine (3 equivalents) in 2 nL NMP were heated
at 80C. After stlrrlng for 18 hours, the dark brown solution was dil uted
with ethyl ¥EUIE™nd washed twice with water. The SCEAH%EYHHEe was then
dried with sodiumsulfate, filtered and concentrated in vacuo, and taken on
to the next step without further purification. Conpound 3 was then
converted to Exanple 69 using the 176 WO 2004/ 112793 PCT/ US2004/ 015959

rounts of N 1Sh ARAEMETHODROR, %ﬁ“”‘{?‘“‘%@’“@t“f’éﬁ NiTRESREouT
t

conmpounds required the addition of ree eqU|vaIents of diisopropyl ethyl
am ne. Slmlarsgét? i St syt gExampl es 67, 70, 72, 74, 75,
79, and 81 as identifi e? In tsﬁbzsf% ?%'5“5%3'%{ Ies Step 3a Synt heS| s of
2-[(2, 4-di fl uorophenoxy) ngt.hyl -7- nitro-3-hyd roqu inazolln-4-one
FO OOHN ~N NO2 Acetone, & FONNXYOCd ~ 2al 3a [0311]

2,4-Di fl uorophenol (2.5 equi
(chI oronet hyl ) - 3-net hyl - 7- ni t X -one (2a) in acetone and
refluxed for 8 hours. The sol ution was t to roomtenperature,
washed with saturated sodi um bi carbonate ldri e filtered over sodium
sul fate and concentrated in vacuo t®-a N

2-[(2, 4-di fluorophenoxy) nethyl]-3- netyl-7-nitro-3- hydrqu|nazoI|n 4-o0ne in
gquantitative yields. Conpound 3a was en converted to Exanple 88 using the

procedures described herein. Simlar chemstry wa ed to prepare Exanpl es
68, 89, 92, 93]0268] 95 Tge stired solutlon 2-chloro-3-[2-(2, 4-dlchlorophenyl)ethyl]p7- '

nitro-4(3H)-quinazolincne (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% MeOQH/CH,Cl; eluent).

Step 2. Reduction of Nitro to Aniline

R—l}l N NH,
Rt
[0269] 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 EtQAc, and washed with sat. NaHCOs;. The agueous layer
was re-extracted with EtOAc (x2) and the combined organic layers were dried
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97, 98, and 100 as identified in the follow ng tables. METHOD 6 Synthesis of
3-[2-(2-fluoro-4- nethoxyphenyl)ethyl] 7- nitrobenzo[d] 1, 2,3-triazin-4-one
MeO O MO Q./ H I NI / FHINNR FNNOz 1 177 WD 2004/ 112793

PCT/ USZOO4/W?§%§'27T30312] A nixture of benzanide (1) (PETHS2RHYSIY water (40
m.), and concentrated HCl (12 nlL) was cooled in an ice bath, and a solution
of NaNO2 (3.6 mml) in water (5 nL) was added drop w se. The m xt ure was
stirred for 1 hour, and 20 nL 10 N NaOH was added. The stirring was

conti nued for h he [ tion wa ed wi.th AcCH,
extracted Wthownﬁ%§Pé’%g@9r %Fcfacgedcggﬁgﬁﬂ\@&ugvipe%g W@s 8 fde pr oduct
was chr omat ogirdpbedxtatepswithoud pgrifidediortt OAc/ hexanes) vyi el di ng the desired
product as a yellow solid. The purified corrpound was then converted to

Exanpl e 102 us'gﬂq:'ghe pt%ﬁ?g i&ivo Rﬁﬁl hflff%” Met hod 7 Synthesis of
- eth

6- am no- 2- ( 2- ( uor o- oxyp eny hyd rol soqui nolin-I -one
Step 1 0 Ove MeO @y HO~ + | cr Toluene N ~ Hooc N2 H2N Reflux O N A B C

[0313] The diacid A (y&quhyalent) wgy added to a flask equipped with a
refl ux condenser and dean sl ar k trap hnd char ged vvlth dry toluene. The
m xture was heated to ane -
ethylam ne B (1 equi val ent) was ad ed i zepl
overni ght, and then the toluene ~ e
R—h|l N

Rl

[0270] To a stirred solution of crude aniline (1 equiv) in acetone (1.0 M)
at 0° C was added NayCO; (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 concenirated 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;S0,, filtered, and concentrated in vacuo. The crude material was then
dissolved in THF (1.0 M) and (15,28,3S,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 (0-5% MeOH/CH,Cl; eluent).
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Purification by flash chromat ography using ethyl acetate/hexanes provided
the product Cin 30%vyield. 178 WO 2004/ 112793 PCTI US2004/ 015959 Step 2 ~N
\ n>enl., 1. 0 CH2C12 N O NHz .78C F | NHz CD [0314] The imde (C was
di ssol ved i WOAYPHZPand cooled to -78C. 3 equi val ent SCEUSHPMHERFIY | M i n

CH2Cl Z) were added, and the reaction was stirred at -78C for 1 hour when
LC M5 i ndi cated conpletion of the reaction. The solution was then dil uted
with ether and 10 equival ents of NaF and 4 equival ents water were added.
The reaction en std r ‘ ction was then filtered

t hrough Celi t\é\%??ﬁ 'tg'o yi tgoré{vt%gseiaﬁﬂfjgg'o%gﬁ%fo%ggnigﬁ%ne (D). Conpound D was
then converted to Ex le 103 ysjing the procedureg described herein.
Simlar chem stry was | 9

final table, [0315] As H conpounds in flol 'owi ng tables
were prepared using the~geth hed her gl comercially
avail able starting materials which : recgni zabl e by those skilled
in the art or by using known synthely c Fay exanpl e, Exanple 11 was

prepared using the nethodol ogy Rte Hd | chdye 1'N—RIY t he appropriate
anmi no indanol. Exanples 14 and 18!which incIudefﬂydr%§ynethyl-substituted
aryl al kyl groups were al so preparBd usi ng tdie general™net hodol ogy of Schene
la with the appropriate am no al cohol. N-cypno substituted piperazine
conpound Exanpl e 36 was prepared by: flgs no- Boc protecting 2,6-trans
di et hyl pi perazi ne; second, treating t c protected conmpound with
cyanogen brom de (2.5 equivalents) and Hgnig's base (1.1 equivalent);

third, purifying the resulting nitrile piperazine conpound on silica gel;

fourth, deprot l4ng th i e X f | f i he
resulting puri i@efcﬁni tr ﬁiogé’§¢r£erqss%g_ﬁ ﬁ@ﬁ@&%ﬁﬁ%&ﬁﬁ}gﬁ%ﬁ%ﬁﬁ%ﬂgM)ng t he
met hods descr i had added EDC (3. pequikaiantdband theerealionGoixpoe mas hsateh tas

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 EizN (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.

[0272] 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 sait 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 aﬁd purified by preparative HPLC.

160



179 WD 2004/ 112793 PCTI US2004/ 015959 Exanples 73 and 76 were prepared using
the procedure of Method 2 with the appropriated am des of nethacrylic acid
and acetic acid. [0316] Conmpounds of fornula IB where IkyI group

such as EXEAHIE 153 where R2 is a nethyl group may bef’ﬁ?@ﬁ?‘@a” y al kyl ating
a dione where R2 is H prepared as described herein. For exanple, Exanple 59
was prepared using the nethyl ation procedure shown bel ow (reaction of dione
with methyl iodide and potassium carbonate (1:2:2) in DMF at 60C to produce

the nitro conpeyRg he
standard procedig ”ﬁ%ﬁ'&ﬁ@éﬁm’&mﬁ» v 2 s rnkns o v
NO2 DMF, 60C Odm[_é}j}ég']ss HE'P'?QB t(p_t l?ﬁN prepar ed
using the nmet hodo ogy d scrl bedTRiFL @ g ?AWE cedures met ho

exanples. The starting materials use e syntheses are recognl zabl eto
one of skill in the art and are cormerm aI Iy avai labl e HiraBY be prepared
usi ng known nethods. | The synt hesi s of various guadi di ne”conpounds is known

inthe art. Such synPhestx hon may be i n the follow ng
references each of whi ¢ ncorporated eference in its
entirety as if fully set g€ 2 pulkite WO 02/18327; PCT
publication WO 03/099818; United at eny| Application Serial No.

09/ 945, 384; United States Patent . S {2l No. 10/ 444, 495; United
St at es Provisional Patent Appllcatlon Serla No.| 60/ 230, 565; United States
Provi sional Patent Application Serial No. 60/%€§, 79; United States

Provi sional Application Serial No. 60/282,847;\UWted States Provisional
Application Serial No. 60/353,183; United StatbsNrogisignal Application

Serial No. 60/353,188; United States Provisional |icAtion Serial No.
60/ 382, 762; United States Provisional Application Sefia 60/ 441, 019;
United States Provisional Application Serial No. 60/873, United States

Provi sional Application Serial No. 60/523,336; and United St at es
Provi si onal Ap[%|2'7§]at | ONNFBID.P-1ilNFo-40 o) henyljethyl}-4-oxo-3,4-dihydro-
7-quinazolinyl)-N'-[(1S,2S,3S,5R)-2,6,6-trimethylbicyclo[3.1.1lhept-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 HzO 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
MgS0Q, 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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180 WD 2004/ 112793 PCT/ US2004/ 015959 Tabl e of Exanples 4-66 No. Structure
Name M+ 4 CH H C CH ~ (3S)-N(3-(2-]2-fluoro-4- 575 7 (et hyl oxy)
phenyl]ethyl C HCH3 oxo- 3, 4-di hydr oqui nazol i n-7-

yl) - 3- met hyV¢ R?"“’é’(’i% 2S,5R)- L\ 2,6,6 N NH trinethyl BFWE’I"BT%”P 1] hept - 3-
yI]plpera2|ne 1- H CH, carboxinidan1de 5 rrH, CH Chiral
(3S,59-N(3-{2-[2-fluoro-4- 589.8 o0 Hc' (nethyloxy)phenygethyl} 4 CH,
oxo-3,4 dlhydrqu|nazoI|n 7- N 1l yl)-3,5-dinmethyl - CN

£/|(j1§| ;z)gr 22 ﬁeR) 1 car bOXI m dam B;e %ﬁL%ﬁ%&Oh&WFE f1uoro-4- 589.8

H3C CH (nethyl oxy) phenyl ]ethyl)-4\ oxo\\\B 4-di hydr oqui nazolin-7- N N
yl)-3, 5-dimethyl-N - F LN N CH, [(IS, “‘266 4NH

trimethyl bicycl o[ 3. 1. 1] hept -3 yl ) pi per & 1- CH3 carboxinmidamide 7 CH, F
(35)-N-(3-(2-[2-fluoro-4- 589.6 0 f ¥ oxy) phenyl ] ethyl }-4- /I\I
oxo- 3, 4- di hydr oqui nazol i n- 7- HzN

Step 1. Synthesis of trans-({-butoxy)-N-{(4-hydroxycyclohexyl)-
carboxamide
OH
Boc\N\\\\‘...
H
[0274] A suspension of frans-4-aminocyclohexanol (1 equivalent) in

THF (0.1 M) was treated with (Boc)z0 (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-(t-butoxy)-N-(4-
fluorocyelohexyl}carboxamide

\\\\\\\F
Boc\N\\\\.\..
H
[0275] To a solution of (f-butoxy)-N-(4-hydroxycyclohexyl)carboxamide

{1 equivalent) in CHxClz (1 M) cooled to —78°C was added dropwise a solution
of DAST (1 equivalent) in CHzClz (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 NaHCO3 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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\' INl y1)-3-nethyl-N -[4 F L-, NN-"CH3 (trifluoronethyl)cyclohexyl]pip ~NH
erazi ne-1-carboximdamde 8 H c¢"++ N-[2-(dinethylamno)ethyl]-N - 653.9
HCH" (3- 2-{{92-f| uoro-4 CH, (nethyl oxy)phenyl]ethyl %P 1- INl [Nl CH,

oxo- 3, 4-di h‘&ﬁ? Gi12H4zol i n-7- F N*~NCH yi ) - N- (pheny! mefRYFPFPRIOE - [ (1

S, 2S,5R)-2,6,6- trimethylbicyclo[3.1.1] hept-3- yl)guanldine 181 WO

2004/ 112793 PCT/ US2004/ 015959 9 F H C CH3 C' (3S)-N-{3-[2-(4- 545.7 o0 3NN
cH, dihydroqul nazolin-7-yl} 3\ CH nmethyl-N -[ (1S, 2S,5R)-2,6,6- IN

trimethyl bicyc 1.1] - s Id pi per azi nes rboxi m dam de 10 OH3
u+. I (3S)-N-( SEfgfﬁz 4- ggﬁ@{e;ls %\J'l%% f']o"R’Izg cig%('ﬂ]r??%or ophenyl ) et hyl ] - 4- oxo
3 3, 4-di hydroqui nazolin-7-yl)-3- L nethy {(1\@;28, 5R)-2,6,6- ~ N ,ICH3
trimethyl bicyclo[3.1.1] hept-3- H1INH Yy ey8zi ne-1 carboxi m damide 11 OH
H3 CH ] (3S)-MN3-[(1R 2S)-2-hydroxy- 5b C 2, 3-di hydro-1Hinden-1-yl]-4
CH3 oxo- 3, 4-di hydroqui nazolin-7- %L i, | }3-nmethyl -N N N~SCH3

[ (1S, 2S, 3S,5R) -2, 6,6- trinethyl bi HQN}\“\O[ 1] hept - 3- ~NH yl ] pi perazi ne-|

[0276] A solution of cis-(f-butoxy)-N-(4-fluorocyclohexyl)carboxamide
(6.51 mmol) in CH2Clz (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 acjueous phase was cooled at 0°C and made
basic by the addition of solid KOH. The resulting mixture was extracted with
CHClI;, 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

H,N

Step 1. Synthesis of N-(4,4-difluorocyclohexyl)(t-
butoxy)carboxamide

F
F
Boc
SN
H
[0277] 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 CHxCl; (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 NaHCQ, and extracted with
chloroform, dried, and evaporated to vield a 1:1 mixture of the title compound
and ({-butoxy)-N-{(4-fluoroclyclohex-3-enyl)carboxamide. This mixture was

153



carboxl mdamde 12 CH Chiral (3S)-N -(4,4- 557.6 o0 O F

difl uorocycl ohexyl) N-(3{2-[2 | fluoro-4- NI N (nethyl oxy)phenyl]ethyl}-4-
F LN I 4-di hydroqui nazolin-7 p ~INH yl)-3-neth erazi ne-1-
car boxi i daWP&&"““i%*”% Co CNF Chiral (3S)-N -(4-fl ud’FBE&?Eﬁﬂﬁéﬁ‘i’/l) 539.6 3
" NI N (3-{2-[2-fluoro-4- (nethyloxy) phenyl]ethyl}-4 F'N NkIN CH3

0X0- 3, 4-di hydroqui nazolin-7- HL NH yl)-3-nethyl pi perazi ne-1-

car boxi m dam de 14 OH 1130 OH3 Crew (3S)-N-{3-[(1S)-1- 523.7 H3 o H''T fCH3
(hydr oxymet hyl )

et hyl but vl\] - 4-0x0- 3, 4- Fi 3
dl hydr oqui nazoplsﬁolyeélln}@?@iz %BI"K")}@";% "ﬁ%ﬁ'ﬂiﬂ o) Trldf@oi@ ©¥R78L.608908  —\H
s oo 5 B oMt s st el g s o 12,
uor o- 4-
549.7 | (met hwaaﬂ#‘aqf&w\@?ﬁ% ﬁeﬁaq%nmvgwg\r&s@@ é‘r"&a[{& zoiin-7- F
"N N~~~ HH rodrhte?mﬁerﬂuf@bhwlrofaimwas SddgiRinaythe peRR a)s@wa 8 Waigh&te -
éxgagbzzL%?gm&ﬂﬁyag_{ ﬂned and %vaporate& to ylelgtheNt_ltfe coﬂnpo[und whlc rw(\?as l]seg49 !

without further purification.

Step 2. Synthesis of 4,4-difluorocyclohexylamine
F

HoN

[0278] A solution of N-(4,4-difluorocyclohexyl)(t-butoxy)carboxamide
(6.51 mmol) in CHxCl, (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
CH,Cl,, dried, and filtered yielding the title compound which was used without
further purification as a 0.3 M solution in CH,Clz.

Procedure 1 Synthesis of 6-fluoro analog of 7-azido-quinazoline-4-
one (1)
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~ N oxo-34-0i hydroqginazi7- F "N\ | g NWH H, yl)3,5-dinethyl-N -(4-
nmet hyl cydo hexyl ) pi perazin e- 1l-carboximdamde OH3 17 CH3 Chi raI
(3S,55)-N-{3-[2-(2,4- 577.7 o HC dlfluorophenyl)ethyl - 4- 0X0-
3, 4- di hydr oWGQi?M4AE™-7-yI} ~ C 3, 5- di met hyl - N | HP (Ufmg‘”%é%%s 5R)-2,6,6
" NH trinmethyl bicycl o[ 3.1. 1] hept-3- | CH, yI]p| perazi ne-1- carboxi m dam de
18 CH3 Chiral (3R 5S)-N-{3-[(1S)-2-[2-fluoro- 619.8 o orL H c CH3

met hyl oxy) phenyl]-1- | CH3 (hydroxynet hyl)ethyl]- 40x0- N N'

4- (

3, 4-di hydr qu| zoI in-7- N NH {(1

S, 25, 3S, 5R) - 2, Tri né%lﬂ%‘bh '%95&0%@'“?‘%5ﬂ'!g‘b?’°gné¥é%'r[]z #ver azl ne-| -

car boxi m dam de 19 CH, flioropher(yBstiyl)-ecdbodxarhideS) - 2-[ 2-fl uoro- 619.8 CHO H, C

H~ 4- (et hyl oxy) phenyl ]-1- CH, (hydroxynet hyl ) et hyl ] - 4oxo- F "
S,
b

3, 4- dihydroquinazolin 7-yl}- NNy , CH 35d|rre’t_.hyl N NH
[ (1S, 2S,3S,5R)-2Fg, 6< trimethylb cy Io[:BHbB{,LEdchep ] pi perazme I
carboxi ni dani de 29 A H C CH3 H&M
NH; HoN
. HgN
2
[0279] To a stirred solution of 4, 5-difluoro anthranilic acid (2.0 g, 11.6

mmol) in anhydrous THF (30 mL) was added hydroxybenzofriazole hydrate
(HOBt) {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 completely dissolved, EDCI (2.21 g, 11.6 mmol) was added and the |
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, 80%).

Step 2: Synthesis of 6,7-difluoro-3-[2-(4-fluorophenyljethyl]-3-
hydroquinazolin-4-one

F\©\/\ O F.
’ H
HyN F -

POCIa

2 3

[0280] 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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cH, fl uorophenyl )ethyl]-40x0-3,4- N Y\ N' dihydroquinazolin-7-yl)-3,5- L |

CH dinmethyl -N -[ (1S, 2S,3S,5R)- NN-"CH 3 2,6,6 11 ~I NH
trimethyl bic clob 1. 1] hept-3- oH, yl]piperazine-I- carboxi m dani de 183 WO
2004/ 112793V@E#/18P804/ 015959 21 Hc,o \ HC ", “h"" PCTUST00A015555

(3R)-3-(dl net hyl am no)-N-(3- 589.8 3 CH {2{2-f|uoro-4 N
(met hyl oxy) phenylJethyl)-4- INI a ryl N~ H oxo-3, 4-di hydroqui nazoiin-7- OH,
yi)-N -[(1S, 2S, 3S,5R)-2,6,6 trinmethyl bi cyclo_[3. 1.1 ]hept-3-

L Ol e e Ry Bt onef O e e o 140 for

(met hy! oxy) phmiride! e)readtioh wal cBbledopindi dver chished e hae sight- L/ cH

yl)-N -] (1S, 2§385R%9 trlrrethlblc 01{@ hept - 3-

yl Tpyrroli di nedlkalingg ﬁamfafgmsaé'umﬂc%w "(§mi2 B 4. 5017 HaC
H, (et hyl OXY)IEI'MA:Y"l]r@td? éalcé th&sﬂcollec@h@n@zsﬁe@o@l e@iﬂHisﬂﬂfé@' in-7- NN

yl)-4-hydroxy- rimet I C 1] hept - 3-
yl ] pi per azi ne- mﬁeﬁﬁ-@) vag EBIQF%@QTWE@ %ﬂ'dg){ﬁgéréﬁ@%ﬁ% 7? @"g%?teﬁ?){?) [ 2- (4-
559.7

Step 3: Synthesis of 7-{azadiazomvinyl)-6-fluoro-3-[2-(4-

fluorophenyl)ethyl]-3-hydroquinazolin-4-one

)ID: NaNa @\/\ N jjj@: F
k DMSO K\N Ny

3 1

[0281] 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 chioride and dried (MgSOy) in order to remove
trace water. Product (1) was isolated as an off-white solid (1.43 g, 4.37 mmol,
95%).

[0282]) Following the formation of compound 1, final guanidine
quinazolinones were formed following the synthetic method described below
(Procedure 1A):

Procedure 1A

[0283] 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,35,5R)-2,6,6-trimethylbicyclo[3.1.1]hept-3-yl isocyanate (1.6
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o3~ fl uorophenyl )ethyl]-40x0-3,4 NN \( cH dihydroquinazolin-7-yl} 3,5-11
| dinmethyl-N-[(IS 25 5R)-2,6,6- "N\ N "CH trinmethyl bicyclo[3.1.1] hept - 3-
LI NH ylI ] pi pera2|ne 1 carboxi i dani de CH3 25 CH3 t oad (3R, 5S5)-N-{3-[2-(2, 4-
577.7 F o M8 W{13Wor ophenyl )et hyl ] - 4- oxo \ N N,,. CHRICT/US2004/015959

3, 4-dl hydroqui nazolin-7-yl}- F 3,5-dinethyl-N- ~N\ N "C13 [(1

S, 25,35, 5R)-2,6,6 p aNH trinmethyl bicycl of 3. 1. 1] hept - 3- vyl ] pi perazi ne-1- CH,
carboxirhidam de 26 HH c¢' CH3 C' (3R 5S)-N{3-[2{2-fluoro-4- 573.8 o, |

% 1" O met | pGEMUS! Brlecfo8 ves Bedipd sV COMHIGR0 o o e
tri net hyl bi cyctab@midelddheioh-vaas added pl THF seutioniah¢3S,2RpaBHOXI M dami de 184 WO

rac 0 Hac cros EERVIFRARIT & rypffaiie, ansr b hedbdat ToiTl e HOS.  °F

3, 5-di net hyl - I\thel\l‘ealdulbwds subjectBd 2GHPECTHR)ificatién €o givélkthe guiamidine/produstc! of 3.
1.1) hept - 3- 4.12.%gglgazi ne-| - Carboxi m dam de 28 CH3 CGur
(3R 5S) - N{ 3- [(i%ﬁf 89. 8

[0284] The 2-fluoro-4-methoxy, 2,4-diflucro and 2,4-dichloro analogs
were synthesized via the same pathway described above. Compounds of the
group synthesized via the pathway described above include Examples 42, 44,
and 45,

EXAMPLE 1. Synthesis of (3R,58)-N-(3-{2-[2-fluoro-4-(methyloxy)-
phenyl]ethyl}-4-ox0-3,4-dihydroquinazolin-7-yl)-3,5-
dimethyl-N'-[(18,2S,5R)-2,6,6-
trimethylbicyclo[3.1.1}hept-3-yl]piperazine-1-
carboximidamide

\\\“‘
F ‘\ /l\ /\| o

N

MeO.

[[[[FIEN

Step 1. Synthesis of (¢): 2-amino-N-[2-(2-fluoro-4-methoxy-phenyl)-
ethyl]-4-nitro-henzamide

M

. HO
NHz N No2
H N

2
[0285] 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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F O , o c4~ fluorophenyl)-1-3 CH (hydroxynmethyl)ethy[]-4oxo-N "~ \

3, 4-di hydroqui nazolin-7-yl} N N~, CH 3,5-di nethyl-N LNH

[(1S, 2S,3S,56R)-2,6,6- trinmethylbicyclo(3. 1. 1 ]hep t 3/ ]sq%perazine-l
car boxi m daWP@e41m9%F H Cl~' CH, O\ S (3S)-N{3-[2- (4- PSTMIS#‘“ 31 cH

fl uorophenyl)ethyl]-4-0xo0-3,4 -yl}-0- N°\* N

hydr oxy- 3- net hyl di hydrogul nazolin-N'" ~~ "N NI” [(IS, 2S,5R)-2,6,6- N,

trimethyl bicyclo[3.1. 1] hept-3 oH yl]pi perazine-1- H CH3 carboxi m dam de 30

CH3 aas (3R 58
di hydr oqul nazol'f

ekt SeaBlc; T ite ot vts STOSSLIMAOn RGN x o 6, ¢

r ~NH t ri met hylibiaguolto idldlthé pheduict @e) E;Hmlr)d Nyp2(@flacroreméthoypheny)m dam de 31

c HCH OCMilL

3R 53 0 cH, dichl henyl ) et hyl | - 4
N N 3, 4- di hydr 8&{?3'42%%?’% %J”Qﬂd%)zastf pyre 5-g|i met Imc/l -ﬁ'r?F(leg?lz)S,eSRgl-] N EXO

N °

HI

2,6,6 ANH trinethyl bicycl o[ 3. 1. 1] hept-3- 6H, yl] pi perazine-1-

car boxi m' damni détep 2. Synthesis of (d): 3-[2-(2-fluoro-4-methoxy-phenyl)-ethyl]-7-

nitro-3H-quinazolin-4-one

(d)
”j]CL
HzN kN NO

[0286] The pure product ({c): 1 equivalent) of Step 1, Gold's reagent,
and dioxane (0.5 M in (c)) were added to a dry round bottom flask, fitted with

a condenser, and heated to reflux for 16 hours. Once complete product
conversion was verified by LC/MS, acetic acid (1 equivalent) and sodium
acetate (1 equivalent) were added to the reaction. The subsequent mixture
was heated to reflux for 3 hours. Then, the reaction was concentrated in
vacuo, taken up in ethyl acetate, and washed with water. After the organic
layer was isolated, the aqueous layer was extracted with two more portions of
ethyl acetate. The organic layers were then combined, dried over sodium
sulfate, filtered through a cotton plug, and concentrated. The crude product
mixture was purified via flash chromatography using 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 (¢): 7-amino-3-[2-(2-fluoro-4-methoxy-phenyl)-
ethyl]-3H-quinazolin-4-one

MeO.

(e)
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32 0 GHOHCH (3R 5S)-N3-[(1S)-2-(4- 606.2 CH3 chl orophenyl)-1 (hyd
roxymet hyl ) et hyl ] -4-oxo- L CH 3, 4-di hydroqui nazolin-7-yl}- N g N~ ,
3,5-dinmethyl-N -[(1S,2S,5R)- ~INH 2,6,6 cH, trinethylbicyclo]3.1.1]hept-3-
yl ] pi per azi‘ﬁ%-ztrﬂéfg'éé‘%boxi n dami de 185 WO 2004/ 112793 P%’i%ﬁ?g?%’é 15959 33 o
HC H cexv (3R 5S)-N-{3-[(1S)-2-hydroxy- 571.8 CH3
1- (phenyl net hyl ) et hyl ] - 4- oxo- 3, 4-di hydroqui nazolin-7-yl)- L N
3,5-dinethyl-N -f(1S,2S,5R) - \ CH3 286 N H 4NH o _
L e Sk ) 38 of | PlBSEE ekl SRR LG o 34
f 1 uor ophenyl ) e{thdd M-id (d)x wa8 added N% IPayCl (0ot adwivaient). nThe mixhde wasF CH
di met hyl -N -[( ) - 6= No.1." tridqethyl bi o[.3, 1..,1 ]1hept-3- 4NH
yl ] pi perazi ne- %éaé%fw?@%ﬁ@@m %%e@és%fé{@@'f}éﬁ%@f%"{'@{‘?[ﬁﬂr% 0-4- 590.8
H CGo o H C (neebiHemdubbledrilyoligh thelsplution for 2Bl mikutisis. Bingce reaction
o 2 bty PSR e s, o ioh WA el el
for 10 minutes. The mixture was filtered through Celite® and concentrated in
vacuo to yield the product ((e): 7-amino-3-[2-(2-fluoro4-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

o) {f
MeQO
KN NH, F KN ‘NCS

[0288] To a mixture of (e), prepared as described in Step 3, (1
equivalent) and NaHCO; (3 equivalents) in acetone (0.1 M in (e)) was added

{
Me

thiophosgene (3 equivalents) dropwise. The resulting slurry was stirred at
room temperature for three hours. Once reaction completion was verified by
L.C/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]—?—isothiocyanato—3H-quinazoIin—4—one). The crude product was
used in the next reaction without further purification.
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CH, carboximdam de 36 CH3 H Chiral (3S,5S)-4-cyano-N-(3{2-[2- 614.8 o H,
fluoro-4 \ cH3 (nethyl oxy)phenyl]ethyl)-4- N1 i

0xo0- 3, 4-di hydroqui nazolin-7- ~ 7 F N1 CH3 yl)-3,5-dinethyl-N - ~i N

[ (IS, 2S, 3S, 8RpWIBIH C : N trinethyl bicycl o[ 3. 1. 1] hept P§T"Uﬁé’°‘3/q1f9ﬁ? pera2| ne-| -
carboximdamde 37 C H3 Chiral (3S,5S)-N(3{2-[2-fluoro-4- 603.8 o H,cH
(met hyl oxy) phenyl J et hyl )-4- 41| CH 0xo0- 3, 4-dI hydroqul nazolin-7- ~\ NY\ N'
yl)-N, 3,5-tdnethyl-N F L ,, CH, (1S 2S,3S,5R)-2,6,6- NcHNH

trinmethyl bi cycl o[ 3. 1. 1] hept.- 3- erazine-1 CH CaI‘bOXI mda de 38 OH
(3S) - N-(3{ 2- [2Sf4nﬁrro 45y ayfsrs%@dﬁfﬂ- i m@ﬁ@n ;ﬂg thyl)
x0- 3, 4di hydr oqui nazol rodeR Mtﬂ‘”“ﬂd'" Y264 E5R-2 N] '°N
“CH (hydroxynet hyl ) - 6 P#gY yOtRiQUres 3. 1. 1] hept-3- yI]- 3- et hyl pi
Ihept 3- yll-3-nethyl pi pera 186 WO 2004/ 11 93 PCTI U82004/015959 39 C H3C~
CH3 Chi m (38) -12-(4- 562 2 0 Ho Iorophenyl)ethyl] 4- oxo- 3, 4-
Ni
H
[0289] 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): 14{3-[2-(2-
fluoro-4-methoxy-phenyl)-ethyl]-4-oxo-3,4-dihydro-quinazolin-7-y{}-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-ox0-3,4-dihydroquinazolin-7-yl)-
3,5-dimethyl-N"-[(1S,28,5R)-2,6,6-

trimethylbicyclo[3.1.1]hept-3-ylipiperazine-1-
carboximidamide

(9)
e0
H H
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ZZ, N " dihydroqul nazolin-7-yl}-
2,6,6- trinethyl bi cycio[3 1. 1]

1}-3- L1 x N nmethyl-N-[(1S,2S,3S5,5R) NHL NH
hept-3- H CH3 Yl | pi perazi ne-1 carboxi m dam de
40 F CH3 S [(1S) 2-(2,4- 595.7 FCHSCCHSdlquoro?henyI) 1 NI
N, , (fluoro 9%994152 hyl ] - 4- oxo- 3, 4- di hydr oqul nazol i nPETFFIOHUI N | N CH3
met hyl -N -[ (1S, 2S, 38,5R)- H 2,6,6 trinmethylbicyclo[3.1.1 ]hept-3-

yl ] pi perazine-l- carboxim’dam’ de 41 CH6 chlrS (3S)-N-{6-fluoro-3-(2-(4-
563.7 o fl uorophenyl)et hyl]-4-o0xo0-3,4- F NF N .cH, dihydroqul nazolin-7-yl}

3 [ methyl - 2S,3S,5R) - N N=, CH3 266 ~
t drret hy!l bi cycl L 1] h?& @'U%"]%ineﬁ’"awﬁﬂaﬁdeE%nb&S)&" fe®hillle 42 H3 Chhal

(3R 55)-N-(6- qummelﬁ) [n2dr94'HF5(iﬁ71 Mnf 1g)lﬂhH@(rjllﬁy ﬁﬂhﬁh)b%&br)ﬁ'fiasl@v@éag%d% g \6 | E CN:
cH di e

CH3 di hyd |
S o o P fmalyimiie promyik atpyicarbod aaes bydiachiorkler (B SRR, o CHD. 43

~H, ci, s (3S)- hé fedctidimivas fitted i 8'cBndsnseBehdhedidd t8l8d8CJor 1 hour. The
(et hyI oxy) phenyl

resu]tlng solution was allowed to cool to room temperature for 20 minutes. A
solution of cis-2,6-dimethylpiperazine (2 equivalents; 0.5 M in CH,Cl,) was
then added to the reaction, and the resulting mixture was stirred at room
temperature for 10 minutes. The mixture was then diluted with ethyl acetate
and washed with water. After the organic layer was isolated, the aqueous
layer was extracted with two more portions of ethyl 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, filiered through a cotton plug, and concentrated in vacuo
to yield product (h) as a free base. The resulting solid was then dissolved in
an aqueous HCI solution (1 M; 15 equivalents) and concentrated in vacuo.
The resulting mixture was dissolved in a 1:1 water/acetonitrile mixture and
lyophilized to yield the pure Bis-HCI salt product ((h): (3R,5S8)-N-(3-{2-[2-
fluoro-4-(methyloxy)phenyljethyl}-4-oxo-3,4-dihydroquinazolin-7-yl)-3,5-
dimethyl-N'-[(1S,23,5R)-2,6,6-trimethylbicyclo[3.1.1]hept-3-yllpiperazine-1-
carboximidamide.

Synthesis of Compounds of Structure A, HIB, IIF, and NG

[0291] Compounds of formula A, 11IB, lIF, and llIG are prepared
using the methodology described above using an appropriately substituted
pyridine, pyrazine, or pyrimidine benzoic acid, respectively, in place of the 4-
nitroanthranilic acid (b) in Step 1. Steps 2-6 may then be carried out to give
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cHO H CH, rrethyl et hyl }-4-oxo-3,4- N di hydroqui nazolin-7-yl)-3- F L 3 x
~,, CH, methyl - [(I S,25,35,5R)-NNHN 26,6 ~NH
trimethylblc 1. 1] hept - 3- yl ] pi perazi ne-l1- carboxi m dam de 44 YH3 cars
(3S)-N-(6- f‘f"éé? JQ&%"’ [2-fluoro- 593.7 o/ H ~/ CH3 PCT/US2004/015959
4- (met hyl oxy) phenyl Jethyl }-4- o H' CH, oxo-3, 4-di hydroqui nazolin-7- NF N'
yi)-3-nmethyl-N F - x ,,CH3 [(1S, 2S,3S,5R)-2,6,6- N ~NH
trimet hyl bi cycl o[ 3.1. 1] hept-3- yl]piperazine-|- carboxi m dam de 187 WO
2004 112793 PCYRR00MT%R oS s ool Tetbiathokhd ke (2 (2

~! ~~~ ~

(et hyl oxy) phemdy]b@tfhstlhér-sﬂabstitbt@d@o Brodush Varidusig subetitatbd Bormpourids Where
yl)-3,5-di meth FAN ) 1S, 2S, 35,

tri met hyl bi cycﬁo %g f"‘_’L’PHBp?r%any%m‘{/érf’wsp@rﬁ'f'l %ribe‘jc“é'rché‘iwtw&atrn de 46 HC |
0 Hc cHcnur (Sﬁ)qftéﬂ{o’,’;ﬂ{l&o(é}ﬂérbpgkﬂ dhd dicedyl/ CH met hyl phenyl ) et hyl ] - 4- oxo- N

3, 4di hydroqui nazolin-7-yl}-3- F cH nethyl-N -((1S,2S,35,5R - Np N-, a
2,6,6 L' ~NA tr'sgﬁmwéows.ln%ﬂnd&o%naafurémcy'lulﬁ'a%%ruﬁé' ne-1 - carboxi m dam de
[0292] Compounds of formula lIIC, [IID, and lIE 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 may be used which
includes further substituents to produce variously substituted compounds
where R*, R®, and/or R® are any of the groups herein described such as, but
not limited to, fluoro, chioro, alkyl, and alkaryl.

Synthesis of Compounds of Structure IC

[0293] Compounds of formula tC are prepared using the methodology
described above using an appropriately substituted 5-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 5-nitroanthranilic acid may be used which includes further
substituents to produce variously substituted compounds where R?, R5, and/or
R® are any of the groups herein described such as, but not limited to, fluoro,
chloro, alkyl, and alkaryl.
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47 cH, ~ (3R 595)-N(3-{(1R-2-[2- 603.8 HC CH3

fI uor o- 4- (et hyl oxy) phenyl ] -1- CoH Q cN methyl et hyl }-4-o0xo0-3,4 N i
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fl uor o4- (nmet hyl oxy) phenyl]-1- 3 OH3 net hyl et hyl ) - 4- oxo-3, 4- N N"'

di hydroqui nazolin-7-yl)-3,5 F LN I H" cH, di met hyl -N - ((1S, 2S, 3S,5R)- 1

INH tri t inet icycl erazmel-
car boxi ni dani dgx%ltydcgi '{h‘“ Mi@cg"E iperazinyydr o- 4-

573.8 OH, nethyl phenyl) 1- rre(( ﬁgz'z 4 '&Cﬂ nazolin- F
CH, 7-yl}-3-methyl-N Hp }'8[3 ANH

trl met hyl bl cycl of 3. 1 1] hept g: "j’ enylla ?-C'MBB%W@%-%&& 188 WO
2004/ 112793 PCT/ US2004/ 015959980 H3 c* + (35 5S)-N{3{(1R)-2-(2- 587.8 H3C
CH3 OH O CH fluoro-4-nethyl phenyl)-I N N rrethylethyl -4-0x0-3,4- F L J:
%CH di hydr oqui nazol i n- 7¢ - N N~ 3 di methyl S| 28, 3S, 5R)

Cl )\ )\ /-w o

Step 1. Synthesis of (c): 2-amino-N-{2-(2,4-dichlorophenyl)-ethyi]-4-
nitro-benzamide -

(a) ®
cl
. HO
NH,
& HaN NO,
{e}
cl ,
Cl
. HN NO,

[0294] 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 puré fractions were combined and concentrated
in vacuo to yield the product ((c): 2-amino-N-[2-(2,4-dichloro-phenyl)ethyl]-4-
nitrobenzamide) as a pure solid.
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NH 2,6,6 CH trinethylbicyclo[3. 1. 1 ]hept-3- yi]piperazine-I-
carboximdam de 51 QH3 (3R 55)-N{3-[(1R)-2-(2,4- 624.7 cl cH o ~C CH,
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trimethyl bicyclg]3..1. 1] hept-3-. yl] i ine-1- carboxi m dam de 53 CH3
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car boxi m dam de 54 CH3 ch' +5_ (3R.5S)-N3-[(1R)-2-(4- 573.8 FcHO HC

fl uorophenyl)-1-met hyl et hyl ] - 0xo0- 3, 4-ai hydr oqui nazol i n- |

7-yl }3,5-di net hyl -N -
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I HoN NO,
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(o]
: N
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o N NO,
[0295] To a 0.3M solution of (¢), 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 rotary 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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550H3-(38 {ﬂglle)ZM 576.2 Cl CH, o Hs c.: CH

chl or opheny Y2 1% 'ﬁél et hy] - 4-oxo- 3, 4-di hydr oqui nazol PRT/UR0015959
7-yl)-3-methyl-N - L [(1S, 2S,3S,5R)-2,6,6- ~N N~TCH,

t dnet hyl bi cycl o[ 3.1. 1] hept-3 ~, NH yl] pi perazi ne-|1- carboxi m dam de 56 CH,
(3R, 55)-N-{3-[(1 R -2-(4- 590.2 cIl H CH, chlorophenyl)-1-methylethyl]- cH o

4- oxo- 3, 4- di hydy,0qui nazaol.i I imethyl -N LN ~N_c [(1

S, 2S, 3S, 5R) - 2, g,t%ggH td ?%'F%fi?) éﬁ%ﬁ}%ﬂgégﬁg‘ﬁcwﬁﬁwﬁéﬂfw&ﬁ' CH,

car boxi m dam de 57 Br ﬁ {3-[1R)-2-(4- 634.7 CHo , CH3
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(e}

{ “ 0
N
cl )\
o ” : NH,
[0296] To a solution of (d), prepared as described in Step 2, in MeOH

(0.25 M in (d}) was added 10% Pd/C (0.1 equivalents). The mixture was
sealed with a septum and degassed with nitrogen for 10 minutes. Hydrogen
was then bubbled through the solution for 20 minutes. Once reaction
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-34{2-(2,4-dichlorophenyl)ethyf}-1,3-
dihydroquinazoline—é,4—dione}. The product was used in the next reaction
without further purification.
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N ( 2- hydr oxyeg3- net hyl - 4- 453. 6 H3C
= yI)-3-rrethyI-N' H3C N N

qui nazol i n- 75
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0
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[0297] To a mixture of (e), prepared as described in Step 3, (1

equivalent) and NaHCQ; (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 jn 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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tetrahydroqui nazolin-7-yl]-3- g NH nethyl -N -[ (1S, 2S, 3S,5R)- 2, 6, 6-

trimethyl bicyclo[3.1.1 ] hept-3- yl]piperazine-|- carboximdamde 63 Gcl \

IHH'CCHS&;pgq S) N{3-[2-(2,4- 612.6 Y, rCH,

di chl or opheny Py erRiA 4 HY\ | Hdioxo-1,2,3,4 o~q PCT/US2004/015959

t et r ahydr oqui nazol | n- 7 yI) 3- | methyl-N -[(I S, 2S,3S,5R - ~NH 2,6,6 CH,

trimethyl bicyclo[3.1.1 ]hept-3- yl]piperazine-I- carboxi mdamde 64 HC 10 /

FOHGC!~ CHL Chiral (38) N- {2[2f|uoro4 5917' c |l | OH3 (nethyl
|g 1 !

(3- |
T e el i o
yl ] pi perazl ne-1- car bOXI ' °'}°P|h°E¥ 5‘3;{%'{%?@1?9?] 28y1) 2. 4.

(3R 59) - N-(3{2[2f|uor ’%

-|1..

H di oxo-1, 2, 3,4 N NNCH3 ahydroqw nazol i n- 7 yI) 3,5- HN
di met hyl - N [(I'S, 2S,3SgpR)- 2,6,6 CH trinethyibicyciof3.1, 1] hept - 3-
cl
o
0
[ L
o N NCS
(g}
cl

O
N s
cn o;iﬁg\

[0298] To a solution of (f), prepared as described in Step 4, (1
equivalent) in THF (0.5 M in (f)) was added (1S5,2S,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 7-
({I((28,3S,1R,5R)-2,6,8-trimethylbicyclof3.1.1]hept-3-
yhiamino]thioxomethyl}amino)-3-[2-(2,4-dichlorophenyljethyl]-1,3-
dihydroqginazoline-2,4-dione).
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yl ] pi perazi ne-1- carboxi m dam de
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Exanpl es 67-101 No. Structure Name M+ 67 Chiral
(3R, 5S5)-N-[342-[2-fluoro-4- 701.9 "C (nmethyl oxy)phenyl]ethyl}2-[(4
nmet hyl pi perazi n-1-yl)methyl]-4- N oxo-3, 4-di hydroqui nazolin-7-yi} F

N -')"'CH 3, 5-gimat hyl - Mok Cls

] hept - 3-yl | pi perazine- 156 36Xk
619. 8 ' met ht oxY) Ph ? a,
g di hydroqui nazol i n- fh%h "Fﬁ%

/' N trimethyl bicycl o[ 3.

I ~
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SUng44-

yl ] pl perazi ne-| - car boxi mglam de 69 F " Chiral u ro henyoet 657.9

cl

| | a
cl )\ )’L W
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H
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[0299] To a solution of (g}, prepared as described in Step 5, (1
equivalent) in dry THF (0.1 M in (g)) in a dry round bottom flask was added 1-
[3-(dimethylamino)-propyl]-3-ethylcarbodiimide hydrochloride (2 equivalents).
The reaction flask was fitted with a water-cooled condenser and heated to

80°C for 1 hour under a nitrogen atmosphere. The resulting solution was
cooled to 0°C for 20 minutes. A solution of cis-2,6-dimethylpiperazine (2
equivalents; 0.5 M in CHzCl;) 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 ethyl
acetate. The organic layers were then combined and concenirated in vacuo.
The crude mixture was dissolved in DMSQ/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 fo the
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" floropenyl)ethyl]-2-[(4- H nethyl piperazin-|-yl)nmethyl]-4- r 1JIIgN

0Xxo0- 3, 4-di hydroqui nazolin-7-yl} CN\ p 3-nethyl-N -[ (IS, 2S, 3S, 5R) -
2,6,6-trinethyl bicyclo[3.1.1] hept- 3-yl]piperazine-1 cH, carboxinm dam de 70
F",C, Chir¥PXM&27R [3-[2-(4- 625.8 ~ Yt~H, fluor opRERPSIBYHNMS] - 2- (1H "

I m dazol -1 -yl met hyl ) 4-oxo-3, 4- i N N~ di hydroqui nazolin-7-yl]-3-nethyl- N N
N-[(IS, 2S,3S,5R-2,6,6 NH trinmethylbicyclo[3.1.1]hept-3- yllpi perazi

ne-1 -carboximda mde 192 WO 2004/112793 PCTI US2004/ 015959 71 ?H
(3S)-N-{3-{2-[2-1]

[i m no(4- et hyl fs.sb@ﬁ%%éﬁéqugggﬁﬁ%%’%{ﬁhf% ’&%@’E@é&‘ﬁ%‘q&ﬁhyl .
di hydr oqui nazol fempeératlie-for haourwithbccasioial blvirlingl The Dasis, dofdpeds Soltion CH,
Loy ety eyl gh ok Mgl Gin S oBLRES GEISR AR SR AT 72 F
hydr oxypi pleri di laydrs wereredpingd, 4triel ovosodiufn siilfaye] fitered ivoagh acditod } N, H
g ;,TF i[ B?/:oei\lazf 51139%92 ,Sain?cflsdo%cRgﬁtragé:d Avdeds {orﬁiqubpo%gtl (ﬁ)‘/é’s' Qb3 badd NEpt
resulting solid was then dissolved in an aqueous HCI solution (1 M; 15
equivalents) and concentrated in vacuo. The resulting mixture was dissolved
in a 1:1 water/acetonitrile mixture and lyophilized to yield the pure Bis-HCl salt
product ((h): 7-{[1-((5S,3R)-3,5-dimethylpiperazinyl)-2-((2S,385, 1R,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-yl)(1Z)-2-azavinyljamino}-3-[2-(2,4-
dichlorophenyl)ethyl]-1,3-dihydroquinazoline-2,4-dione).

Synthesis of Compounds of Structure IVA and IVB

[0300] Compounds of formula IVA and VB are prepared using the
methodology described above using an appropriately substituted pyridine in
place of the 4-nitroanthranilic acid (b) in Step 1b. Procedure 1A may then be
carried out to give the final product. One skilled in the art will also recognize
that the pyridine may be further substituted to produce variously substituted
compounds where R*, R®, and/or R® are any of the groups herein described
such as, but not limited to, fluoro, chloro, alkyl, and alkaryl.

[0301] Compounds are prepared using the methodology described
above in Procedure A. Procedure 1A may then be carried out to give the final
product. One skilled in the art will recognize that a fluorine-substituted 4-
nitroanthranilic acid may be used which includes further substituents to
produce variously substituted compounds where R*, R®, and/or R® are any of
the groups herein described such as, but not limited to, fluoro, chioro, alkyl,
and alkaryl.
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OH carboxi mdamde 73 F\ Ho,H CM" (3S)-N[3-[2-(4- 585.8 CH,

fl uorophenyl)ethyl]-2-(1- N nmethytethenyl -4- oxo-3,4 Hc A cH

dt hydr oqui nazol i n- 7- S‘y ]-3-nethyl- If " " -[(I'S, 2S, 3S 5R%’]- ,6 CH, L"

tri met hyl bi YRPOFBI2P31] hept - 3- "yl ] pi per a2| ne-1 -car boxPRVESHWE L F Hc 1%
Chiral (3S)-N-{3-[2-(4- 658.9 off fluorophenyl)ethy]-2-[(3 "

hydr oxypl peddi n-1-yl)met hyl]-4- N oxo-3, 4-di hydroqui nazolin-7-yl}- N b N

3-methyl -N -[ (1S, 2S, 3S, 5R) 266trinethy|bicyc|o[311]hept- .
3y||p|pera2|ne Xi m dam iral -[2-(4-
627.8 ¢"6 fl uorgbﬁm%@t hyl ] dg‘ﬂ“ ?ﬂ%&ﬂf“ 4- ~N1 J
e di hydroqui nazolin-7-yl]-3- (2"

>E’ #Aw4-76 o H C

trinet hyl bl cycl o[ 3. 1. 1] hept - o WF‘WB
(3S)-N-(3-(2-[2-fluoro-4- 589° "> (nethyl oxy) phenyl ] et hyI } 2
net hyl - 4- oxo-3,4- F Hc~N ~N 0, di hydroqui nazolin-7-yl)-3-ngthyl- (IN

N -[(1S, 2S, 35,5R) -2, 6,0t i et hyl bicyclo[3.1.1 ] hept- ] p| perazine-1
car boxi m dam de 193 WO l@ 2793 PCTRUS2004/ 015959 FChi ral

(3S)-N-{3-[2-(4- 622.8 ) )
F N PP

Step 1. Synthesis of (b): 7-({[(4,4-difluorocyclohexyl)amino]-
thioxomethylt}amino)-3-[2-(2-fluoro-4-methoxyphenyl)ethyl]-
3-hydroquinazolin-4-one

(a)

MeQ
0
N
F N
N NCS
(b)
MeO
O
F
N S i
F K J']\
. N NN
[0302] 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-
difiuorocyclohexylamine prepared as described above (1.5 equivalents). The
reaction was stirred at room temperature for 10 hours. The crude product
mixture was then concentrated in vacuo, dissolved in methylene chloride, and
purified via flash chromatography using hexanes/ethyl acetate. The pure
fractions were combined and concentrated in vacuo to yield the pure product
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F Ho H fluorophenyl)ethyl]-4-oxo0-2 / pyri dI n-4-yl-3,4- " 11 7

di hydroqui nazol i n-7-yi}-3-methyl - ""j~"~ -[(1S,2S5,3S5,5R)-2,6,6 Ni b
tdmet hyl bl cycl o[ 3. 1. 1) hept-3- yl] pi pera2| ne-1-carboximda mde 78 CH H,
Chiral (3S)-WeEBMBIP2_f| uoro-4- 643.8 ol g He c*,  PCT/US2004/015959

(et hyl oxy) phenyl ] et hyl } - 4- oxo- 2-(2H-tetrazol -5-y "

di hydr oqui nazol i n-7-yl ] yl]-3-methyl- " ~" N~CH N -((1S, 2S, 3S,5R)-2,6,6 N N
~N tri met hyl bi cyclo[3.1.1] hept-3- yl]piperazine-|l-carboximda rnide 79 F H
IC H, Chiral .

f1 uor ophenyl ) et @q ?_(g? ’%lﬂéﬂ%’ﬂ?ﬁ"e?‘ﬂ)%*’ﬁf’la‘f‘ﬁgfﬂ?“&‘&&'??{a'£'8 -?-Ig2-§2-(/lt||c1ro-§- nmet hyl -
CNJ YYINN - (1&eﬂﬁxﬁﬁ)e&metﬁylmhydnﬂ:qtunazﬂhhydr@)cycl 0[3.1.1] hept-3- o CTH
yl ] pi perazi ne | - car boxi m dam de 80 FH C Chl raI (38) N-[3 [2-(4- 625.8 H\

"~ " imdazol - t hyl 3- et hyl -
NaNo N-Is Ry yém%ﬂ LE% {128} 9 5R o ﬂ%?l%'a]za

yl ] pi per azi ne- 1- car boxi n‘z.éﬁga l)-et ri;zo? 2-(4- 627.8
FH3 f 1 uorophenyl)et hyl] oxo azo

nme 3,4- N g™N
di hydr oqui nazol i n-7-yl ] - 34het hyI ~+ ' N N -((1S, 28 3S, 5R) 2 6 6 N_~!
trimethyl bicyclo[3.1.1 i t

F i‘j@\n/ﬁ\nﬁ |

N NN .
@

[0303] 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 botiom flask was added 1-
[3-(dimethylamino)-propyl]-3-ethylcarbodiimide hydrochloride (2 equivalents).

{c} .
MeO.

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 CHClz) was then
added to the reaction, and the resulting mixture was stirred at room
temperature for 10 minutes. The mixture was then diluted with ethy! acetate
and washed with water. After the organic layer was isolated, the aguecus
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
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~~~ yl ] pi perazi ne-1-carboxi m dam de 82 (3S)-N-(3-[2-(4- 621.8 F 1 H C JCH6
quorophenyI)ethyI] 4o0x0- 2 phenyl - 3, 4-di hydr oqui nazol i n-7-

yl}-3-net hyl - S,2S,35,5R) - "N I ~ NN~ H,

2,6,6-tri met'hy F‘H §:W:9?o[3 1.1] hept- ~ H N 3-yl ] pi per azi ReV¥SHM¥ mi dami de
83 FH PH " (35)-N[3-[2-(4- 601.8 \ | CH, fluorophenyl)ethyl]-2-(2 NN

nmet hyl propyl ) - 4- oxo- 3, 4- cH, di hydroqui nazolin-7-yl]-3-nmethyl- " N 1.

- ((1'S,25,35,5R)-2,6,6 H, c CH " trlmethyl bicyclo[3.1. 1] hept-3- yl]pi
erazi ne-l -carboxim 04 793 U82004/015959 84 F \
HC (39 W@ﬁﬁ? chgleged s ghen St i PegPOMPRRGURLRFITOR. (2| 4

(et hyl oxy)pheraﬂdtﬁéfsldrwmsmﬂowedtﬁiltat3oé¥nderh atuepifondawur Wit - y! ) - 3- H,c, |

methyl -N -[ (IS, 2S, 3S, SR 6, r|rreth | bi cycl o] pi per azi
ne- 1- car bOXI m %S ﬁ?'&gg S%N" 'F-ﬁﬁcb?s\'s“s")‘q F%s%/%t' 4”356%?“%"&%1?3‘”%“!3

f 1 uor ophenyl )et*eﬂa}at@pbmoneotétmrlweﬂaweﬂwlc) dhl@ba9er3 weré coirlined, dried

dl hydr oqui nazol | c LN

trinmet hyl bi cycl %“[eé SO%”%lsujfﬁt@pﬂy%eMrTo%hﬁe@g% HE'Q g‘?ﬁ%@ﬁféﬁ&%‘(ﬁcﬂ@ 86 Q'

pH, ChM (3S) - N-p3jield picailict-(EPad 4 free bage. Théire8ulting solid was then dissolved in
an aqueous HCI solution (1 M; 15 equivalents) and concentrated in vacuo.
The resulting mixture was dissolved in a 1:1 water/acetonitrile mixture and
Iyophilized to yield the pure Bis-HCl'salt product ((c): 7-{[1-((35)-3-
methylpiperazinyl)(1Z)-2-aza-2-(4,4-difluocrocyclohexyl)vinyljamino}-3-[2-(2-
fluoro-4-methoxyphenyl)-ethyl]-3-hydroquinazolin-4-one).

Method 1 Synthesis of 3-[2-{4-fluorophenyl)ethyl]-7-nitro-2-{4-pyridyl)-
3-hydroquinazolin-4-one

[0304] Pyridine 4-carboxylic acid was stirred in POCIz 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)ethyljcarboxamide. 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:ClL 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)ethyi]-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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[ F H4 y (methyl oxy) phenyl]ethyl}4-o0xo- ~~ NJJ c"'

3, 4-di hydroqw nazolin-7-yi)-3- \ ~" 1 ' " CHmethyl-N-[(IS, 25 5R-2,6,6 q
trimethyl bic cIoLS 1.1jhept-3- 0 F " yl]piperazine- IcarbOX|mdam de 87
(39)-N-[3-[ ¥ ?3"" 8#839 F | H6C CH, fl uorophenyl) et hyl | PATERI0415952

phenyl et hyl) -3, 4- di hydroqui nazolin-7-yl]-3-nethyl "~ I CH,
'-[(IS,28,3S 5R) 2,6,6- " t(methyl bicyclo[3.1.1] hept-3- yl)pi perazi ne-|
_carboximda mide i B3 H CH -- (39- N-(2 {[(2,4- 580.7 H,

di f1 uor ophenyl) hy ! oxo 3 4

di hydr oqui nazol %}i—lfrﬁe#) %2'”@5%”:&% ""fRT ﬁ?ﬂg@&"&z 6,6 O LN
trimethyl bicyclo[3.1.1]h m Fr]op:f B%‘F'}S’?PH}?ZP 'E’é imdanmide F 89 HCH
(3S)-N-[2-({[2-fluoro-4- 592.7 &,,, cH, (nethyl oxy)phenyl]oxy}nethyl) F
"'A 3-nethyl-4-o0x0-3,4 N J, Nhue 1 % di hydr oqui nazol i n-7-gl]-3-methyl- H,
~ N N -1(1S, 28, 3S,5R)|-2, 6, b- 0 HN1 dayl bicyclo[3. 1. 1 S yI] pi per azi
ne- 1- carboxi mi da SHV\D 2008 PepOBydRE@PE US2004/ Q ' ham

(3S)-N-(2-(2-[2 fibarOro- 4- 590. 87, F FaE N cF gdggt hyI

[0305] 3-(2-Fluoro-4-methoxy-phenyl)-N-methyl-propionamide was
synthesized using an EDCI mediated coupling of 3-(2-ﬂuoro-4—méthoxy—
phenyl)-N-methyl-propionic acid and methylamine (2M solution in THF). The
amide was then taken up in POCI; in a microwave vessel and the mixture was
stirred about 3 minutes. To the stirred solution was added about 1 equivalent
of 4-nitroanthranilic acid. The unsealed vial was stirred for 10 minutes until
there was a color change from red to yellow, The vial was then seajled 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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[0306] The synthesis‘of nitrile A was first conducted as described in J.
Heterocyclic Chem., 35, 6859 (1898}). Nitrile A was heated in an excess of N-
methylpiperazine fo 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 CH;Cl,. 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 hersin.

Method 4  Synthesis of 3-[2-(2-fluoro-4-methoxyphenyl}ethyl]-7-nitro-2-
(1,2,3,4-tetraazol-5-yl)-3-hydroquinazolin-4-one

OCH;

o} F
N
DMF
O,N N//LCN ,d\ ,LrN
1

4 "-N
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"ac. met hyWxo-3,4- N di hydroqui nazolin-7-yl)-3,5- " CH,

dinmethyl-N -] (1S, 2S,3S5,5R - HN o ~w 2,6, 6-trinethyl bicyclo[3.1.1] hept -
3-yl]pi perazine-I- F 8H carboxi m dam de 196 WO 2004/ 112793

PCT/ US2004/ M-09%011279% CH. " " (SR, 5S) - M (2-{[ (2, 4- 594.FCT¢NP04/015959

di fl uorophenyl ) oxy] nethyl }-3 H, C " nethyl -4-o0xo-3, 4- .

di hydroqul nazolin-7-yl)-3,5- F N N~CH, dinethyl-N-[(1S, 25, 5R)-2,6,8 ~N
trimethyl bicyclo[ 3. 1. 1] hept 3- \ ¢cN yI ] pi perazi ne-|-carboximdamde F ' 96
Hc C'l (3R5 0- 4- .8 _HC cH, ) X

(met hyl c) cy)phih?#’\?loxy) 'FH?/)’)S%?WH?P?"Q %ﬁ?m&&l‘%ﬁwﬂs-d'%c’ﬁv@i ingry  cH

di hydr oqui nazol DMF (5 yL) - SoSium-aAdeqol8 &, 2. Z\in}ri?oﬁ@Lwaﬁadd&YaM the' mifiihd

kb b e W kS R e -
-[ (1S, 2S, 3S, 585 ﬂa,) Garfatfillered. tTnmlbaté@s@lwqm[ rédissdiV et THIF/RIGAY 1:1
per azine-|-car b% mT), wasrneg Wﬂ% water (2'5| mL)";l:d éneﬁ ove? MgSE)2 Hlt(ratlon ang 21.6
solvent removal afforded 650 mg of a brown solid. The 'H NMR (DMS0-D8,
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)ethyi]-2-[(4-
methylpipera2|nyI)-methyI‘]-T-mtro-S-hydroqumazolm-4-one

(3)
Step 1 Synthesis of 2-chloro-N-[2-(4-fluoro-phenyl)-ethyl}-
acetamide (1)
F
1
[0308] 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 mixiure was then stirred at room
temperature for 1 hour after which time the reaction mixture was condensed in
vacuo, quenched with water, extracted with ethyl acetate (3X) and dried over
Na,SQ4. 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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cH, dichl orophenyl )oxy] methyl)-3- HC N ~" rret hyl - 4-o0x0-3,4 ~\ | C

di hydroqul nazolin-7-yl)-3,5- G Ndinmethyl-N-[(lS 2S5,5R)-2,6,6- o N
trimet hyI bi c cl okﬁ 1. 1] hept-3 cH, yl]pi pera2| ne- | - car boxi m dami de ci 99 H,
HCCH® P&3(2-[2-fluoro-4- 673.9 H' CH, PCTIUSZ004/015959

met hyl pi perazm 1-yl)-4-o0xo0-3,4 F X di hydroqul nazolin-7-yl]-3-nmethyl- fl~ N
NN'1LN-[(I S 2S38,5R-2,6,6- Hc-"J -NH trinmethyl bicyclo[3.1.1] hept-3 H
CH, vyl ] pi perazine-1-carboxi m dani de 100 (3S)-N-[2-({[2-fluoro-4- 667.8 4

e R N K
t dnet hyl bi cycl o[ 3. 1. 1] he ro 1r}5'izB " zq'We‘- -car boxi m dam de 197 WO
2004/ 112793 PCTI IgJ82004/ 015959 101 H C~~, ~~~ uuu, , Fo=CH, a.

(39) - 3-met hyl - {‘@\g/gS% 5 o % t hyl pi pe e ) et hyl | - 4
H2' ~' "N N oxo- 3- 8, 4-+~ |hydrqu| - }-N'- I
[ (1S, 2S, 3S,5R) -2, 6, 6- trinmet hyI Bi cycl o? 1. 1] hept - 3 é)lk

6H, Tabl e of Exanpl es 1

yl ] pi perazi ne-1| - car boxi i dam de 12-112 No Structure
Narme M+

[0309] Compound 1 (1.2 equivalents) was dissolved in neat POCI; and
allowed to stir under Nz for 5 minutes. Solid 4-nitroanthranilic acid (1.0
equivalent) was then édded, 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 POCI; in vacuo (addition of triethylamine to the rotovap
condenser). The crude product so obtained was neutralized with a saturated
solution of NaHCO;, extracted with ethyl acetate (3 times), dried over Na;SO;,
and condensed.in vacuo. Purification of the crude product was carried out
with column chromatography in several batches using a gradient of EtOA¢ 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
F\Q\/\ N \Q/\ i
H*‘N NO, (LN NO,
cl N
2 3
N
I
[0310] 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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102 (3R, 5%)-N-(3-(2-[2-fluoro-4- 590.8 gH (nethyl oxy)phenyl]ethyl}-4 HC
CCH, oxo34dihydr0123 0 H'l g-CH, benzotriazin-7-yl)-3,5 N

di met hyl - 1S, 2S.3S,5R - FN, | CH 2,6,6 N 4NH

tri met hyl bi é%?“(?‘f’k‘zﬁ?ﬁ] hept - 3- yl ] pi perazine-1- CH caPbBXFMEH e 103

(3R 59)-N-(2-(2-[2-fluoro-4- 588.8 6H H ,C CH3 (rethyloxy)phenyl]ethyl)-1
r oxo-1, 2-di hydroi soquinolin-6- ~ N N yl)- 3 5-dinmethyl -N F JI CH,

[ (1S, 2S,3S,5R)-2,6,6- 4NH trinmethyl bi cycl o[ 3. 1. 1] hept-3- yl ] pi perazi ne-1 CH,

o PO T 0o e it el ek i B BT SRR %

2,6,6 E CH, tri ammmts bi NMP m@;Bremedﬂ Ine!be pdudt. Hoyrhatidrpefrsamersmalogbus 105

3S)-N-[3-{2-]2- hyl } - 4- -2-(1,
(9, azE)I 421 yeaseitngs feeuioB it acklighich eq equhGhndt Bf i ¢
methyl -N -[ (IS, é&ﬁnéSSﬁﬁi}af chém&tr@ wﬁls\used o geepare iExatripldst87; y0) 28, 341751 ] hept - 3- H
N NH ] pi per aZJ/E-p n% 81 as identified in the following tables.

Step 3a Synthesis of 2-[(2,4-difluorophenoxy)methyl]-3-methyl-7-
nitro-3-hydroquinazolin-4-one

F O
0 OH g
~ N
N F . H%
0 o F N NO.
I/RN NO, Acetone, 80°C, 8h 5 2
Cl
2a 3a
{ F

[0311] 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)methyli]-3-
methyl-7-nitro-3-hydroquinazolin-4-one in quantitative yields. Compound 3a
was then converted to Example 88 using the procedures described herein.
Similar chemistry was used to prepare Examples 68, 89, 92, 93, 94, 95, 96,
97, 98, and 100 as identified in the following tables.

METHOD 6 Synthesis of 3-[2-(2-fluoro-4-methoxyphenyl)ethyl}-7-
nitrobenzo[d]1,2,3-triazin-4-one

1o o
NJD\ _ NaNO,
H |
F NO,

HzN N

\

1
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car boxi m dam de 198 WD 2004/ 112793 PCT/ US2004/ 015959 106 (3S)-N-[3-[2-(4-
612.8 fl wuoroph enyl)ethyl]-4-oxo-2- (4H—1,2,4-tri azol -3-yl)-3,4- F c CH3
di hydr oqui nazol i n | ] cH, methyl-N-[(1S,2S,3S5,5R- N" N 2,6,6 NI N
cH, tdnet hyl"‘fﬁ@%ﬂ?ﬂ[‘% 1. |j hept-3- N N L NH yl ] pi per ezi HeVYS20MA41B8¥xi mi dami de
107 (3S)-N-(3-[2-(4- 622.8 fluorophenyl)ethyl]-4-o0x0-2- FHc' '""H Gir"
pyridin-3-yl-3,4 cH di hydroqui nazolin-7-yl}3- 0 N

methyl -N -[ (1S, 2S, 5R)- 2, 6, 6- N tri rrethyl bi cyclo[3.1.1] hept-3- ~H CH H

YL et a2 e L D W Gdnge (B A ol s g
di hydr oqui nazol d¢omcentydtgd BEl NZNnUpNéwd:odréd-lh ah TetsathRndZa &)lﬁtron\ofNang NH CH
e bt oy Bl Bl 5 i b by TR ot The Bl SR © 100
1 hour, and 20 mL 10 N NaOH was added. The stirring was continued for
another hour, and the reaction was neutralized with AcOH, extracted with
methylene chloride, and dried over MgSO4. The crude product was
chromatographed on silica (30%) EtOAc/hexanes) yielding the desired
product as a yellow solid. The purified compound was then converted to
Example 102 using the procedures described herein.

Method 7  Synthesis of 6-amino-2-[2-(2-fluoro-4-methoxyphenyl)ethyI]-
2-hydroisoquinolin-t-one

Step 1
MeQ F o
HOOC Reﬂux
o NO,
A B Cc
[0313] 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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pyrazin-2-yi-3,4- F HcH, Chira dihydroquinazolin-7-yl]-3 \ | cH,

methyl -N -[ (IS, 2S,3S5,5R)- NN 2i N~ J.NJi~i.q):N,,,cH trine

met hyi bi cycl o[ 3. 1. 1] hept-3- ~N L, NH yl ] pi perazi ne-1 carboxi m dam de 110
(3S) - N-[ 3- [ 2W0A004382798  f| uoroph enyl)ethyl]-2-(5- PCT/US2004/015959

met hyl pyrazi n-2-yl)-4-o0x0-3,4 F HC , chial dihydroquinazolin-7-yl]-3- cH,
methyl -N -[(1S,2S,3S,5R)- NIN - AN I i JN~, ,cH t rinet

met hyl bi cycl o[ 3. 1. 1] hept-3- H,c ~NH yl ] pi perazi ne-1 carboxi m dam de 199 WO
2004/ 112793 PCTI US2004/ 015959 111 (3R)-3-(fluoromethyl)-N(3{2- 593.7

[ 2-fluoro-4- 0" €, ~,,,,FH (nethyl oxy)phenyl]ethyl}-4- \ Ho'j" cH,
0Xxo0- 3, 4-di hydroqui nazolin-7 Nyl)-N-[(1S, 2S,3S,5R)-2,6,6- F ~N1 IH~F
trlmethyl bicycl d[ 3. 1. 1] hept-3- ~TH yl ] pi perazi ne-1 carboxi m dam de 112
(3R) - N-(3-{2-] 2- 0-4- ©29.7 (methyloxy)phenyl lethyl)-4 o"'" Hc CH3

0x0- 3, 4-di hydroqu olin-i- Q H CH yepe3-(tri methy®@)-N - i F
[(1S,2S,35,5R)-2, 66 1N <Ft )l met hyl Isksyycl of 3. 1. -
o NH 750 . F Yy .

Ha

c D

[0314] The imide (C) was dissolved in CH2Cl; and cooled to -78°C. 3
equivalents of DIBAL (1M in CH:Cl,) were added, and the reaction was stirred
at -78°C for 1 hour when LC/MS indicated completion of the reaction. The
solution was then diluted with ether and 10 equivalents of NaF and 4
equivalents water were added. The reaction was then stirred for an hour.
The reaction was then filtered through Celite® to yield the crude pyridone
amine (D). Compound D was then converted to Example 103 using the
procedures described herein. Similar chemistry was used to prepare
Example 104 as identified in the final table.

[0315]) 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
prepared using the methodology described in Scheme 1a and the appropriate
amino indanol. Examples 14 and 18 which include hydroxymethyl-substituted
arylalkyl groups were also prepared using the general methodology of
Scheme 1a with the appropriate amino alcohol. N-cyano substituted
piperazine compound Example 36 was prepared by: first, mono-Boc
protecting 2,6-trans dimethylpiperazine; second, treating the mono-Boc¢
protected compound with cyanogen bromide (2.5 equivalents) and Hunig's
base (1.1 equivalent); third, purifying the resulting nitrile piperazine compound
on silica gel; fourth, deprotecting the purified compound; and fifth, reacting the
resulting purified nitrile trans dimethyl piperazine compound using the
methods described herein to produce Example 36. Compounds such as
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N'~T " F yl]piperazine-1- carboxi m dam de Table of Exanples 113-215 No.
Structure Name M+ 113 H N{3-[2-(2-fluoro-4-nmethoxy- 548.2 ,0\ F o
phenyl ) et hylj-4-o0xo-3,4 | dihydroquinazolin-7-yl} 3- NH

hydr oxy- N-[ (MR2®IBIXS) - 2, 6,6-tri nethyl N H Na bi cycl|RS{FS10491888t - 3- oH
yl ] azet | di ne-1- carboxi m dam de 114 H (2R 6S)-N{3-[2-(2,4- 610.3 C %C o
di chl or ophenyl ) et hyl ] - 4- oxo- 3, 4-di hydroqui nazolin-7-yl}- N N' H
2,6-dinmethyl-N L [(IR 2S,3S,55)-2,6,6- \N H N~

..trinmethyl-bicyclo[3.1 1] he {-3- ~o0 Clg phol i ne-4 carbOX|n1damde 115 H
(3R 5S) - N{ 3- [ 2- EXam 96(7@%6 %Wef%mpf’@ using WS&HWP;%@W@]\O@MB he

, di hydr oqui naZO'abBrogné(tlehan%és dfnethbclyliR-déid Bidabeti®lacill H-N
[(1R 2S, 3S, 5S) trimethyl-bicyclo[3.1.1 ] hept 3- yl]piperidine-1-

A ncetyl N[5 130 4. G SRMPOLER BT aEvR F BRSS! DA ARUR U 8 i nyd roq
ui nazol in-7-yl Example 59 where R2 is a methyl group may be prepared by alkylating a

dione where R? is H prepared as described herein. For example, Example 58

was prepared using the methylation procedure shown below (reaction of

dione with methyl iodide and potassium carbonate (1:2:2) in DMF at 60°C to

produce the nitro compound which was then converted to Example 59 using

the standard procedures described herein.

J\ »
NO2 DMF, 60C

F F
\©\/\ o} CHal, K2COs3 \©\/\ 0
) 9P
oa"h[l NO,

H

[0317] 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.

180



W((IR 2S, 3S,5S)-2, 6, 6-
1, 4-di azepane- 1-
di chl orophenyl ) et hyl ] - 4-oxo- a ci

yl'l-

N- Ho |

N-{3-[2-(2, 4-

0 3, 4-di hydroqui nazolin-7-yl}

trinmethylblcyclo[3.1.1]hept-3- ~N
car boxi m dam de 117 4-benzyl -

670.3 H
[

M[ (IR 2S, 3V68u/22836- H tri met hyl bi cycl o[ 3. 1. 1] hept - BCTKS20401198? peri di ne- 1

car boxi m dam de 118 H N-(3-[2-(2, 4-dl chl orophenyl)- 657.3 cl
et hyl ] - 4- oxo- 3, 4 di hydroqui nazolin-7-yl}-4- " H phenyl-/V-[ (I
NIk'l 2,6,6 N ON ~,,

H) car boxi m dam
et hyl ] - 4- oxo- 3,
hydr oxy- W[ (1R,

2, 4- 628.3
Nl
NHN-~yl]-

cl

cl

cl

R 2 S. 3S,59)-
trimethyl bicycl o[ 3. 1. 1] hept - 3- yl ] pi perazi ne-1I -

car boxi ni dami de_119 H N-{3-]2-
3, 4-di hydr oqui haBlgiaf Fxamples 4-f
yl bicyclo[3.1. 1] hept-3- 11 )I

di chl or ophenyl ) et hyl ] - 4- oxo
HWI[(IR 2S,3S,55-2,6,6- L trineth
34- di hydr oi soqui nol i ne-

2(1

.

120 H N-{ 3- $tescfure 4- di chl or @
i hydr oqui naz6ljin-7-vl}1-3

phenyT ) Namb8. Z
Njlrll!l:cd

Cl

MH+

23, ;

3$H5 S) - ot

j[;l\/\ HC CH

Hl.i

ﬁnu
k<N

H

(3S)-N-(3-{2-[2-fluoro-4-
(methyloxy)phenyljethyl}-4-
oxo-3,4-dihydroquinazelin-7-
yl)-3-methyl-N'{{15,28,5R)-
trimethylbicyclof3.1.1]hept-3-
yllpiperazine-1-
carboximidamide

575.7

CH, Chiral

f
‘\

\\CHS

P

CH,

(3S,58)-N-(3{2-[2-fluoro-4-
{methyloxy)phenyl]ethyl}-d-
0x0-3,4-dihydroquinazolin-7-
yI)-3,5-dimethy}-N'-
[(18,28,38,5R)-2,6,6-
trimethyibicyclo[3.1.1]Jhept-3-
yllpiperazine-1-
carboximidamide

589.8

{3R,58)-N-(3-{2-[2-fluoro4-
{methyloxy)phenyl]ethyl}-4-
oxo-3,4-dihydrogquinazolin-7-
yi}-3,5-dimethyl-N'*-
[(15,28,5R)-2,8,6-
trimethyibicyélo[3.1.1]hept-3-
ylipiperazine-1-
carboximidamide

589.8

{38)-N-(3-{2-[2-fluoro-4-
{methyloxy)phenyilethyl}-4-
oxo-3,4-dihydroquinazolin-7-
yl)-3-methyl-N'-[4-
(trifluoromethyl)cyclohexyl]pip
erazine-1-carboximidamide

589.6

N-2-(dimethylamino)ethyl]-N'-
(34{2]2-lvoro-4-
{methyloxy)phenyl]ethyl}-4-
oxo-3,4-dihydroquinazolin-7-
yl)-N-(phenyimethyl}-N"-
[{1S,25,5R})-2,6,6-
trimethylbicyclo{3.1.1]hept-3-
yflguanidine

653.9

181



L 2,6,6-trinethyl- N H Na bicyclo[3.1.1]hept-3 OH yl]azetidine-I-

carboxi m dam de 121 N-(2, 3-D net hyl -cycl ohexyl)- 563.2 ¢ \

N 43-[2-(2-fluoro-4-nethoxy- 0 phenyl)-ethyl]-4-0ox0-3,4- NN

di hydr o- qui F8@MR2P3y| 1 -3, 5 F | di net hyl - pi per azi ne- | PCT/RS1004q15959

car boxani di ne 201 WD 2004/ 112793 PCTI US2004/ 015959 122

N- (1- Cycl ohexyl -ethyl)-N -(3- 563.3 o0 [2-(2-fluoro-4-nethoxy

phenyl) -ethyl ] -4-oxo-3,4- NJL N di hydro quinazolin-7-yl}-3,5- F

di et hyl - pi per a dine 123 N-{3-12- (? Eluoro-4- net hoxy-

,-—I_N—N,_N-ca-t-ngam
9
589. 2 phenyl)- thJIF- - 0x0- 3, 4 ditb squ.ré, ‘[I“" %5,4_ o ¥°7
74t th I cycl 1l ¢
0 I ne N 124n ﬁaysl- 589.|2

dimethyl -N -(1,[7
r

pi perazi ne-1-c b
bicyclo[3. 1. 1 ]h(=pt 2 ylnme H "{\8 *2- (mfielﬂwltblcmo{B-1 1]hept-3-
met hoxy- phenyl ) - et hyl | - 4- oxo- O 3, 4d| 'ﬂ*roqw #Re-yl} [ H
3, 5di met hyl - pi perazi ne-1- N car boxani di ne oximidamide
10 CH Chira) (I?S)—N-{S-[Z-(2,4- 563.7

diflucrophenyl)ethyl]-4-oxo-
3,4-dihydroquinazolin-7-yi}-3-

k cH methyi-N'-[(1S,25,5R}-2,6,6-
N wCHs | trimethylbicyclo(3.1.1]hept-3-

'\,NH yllpiperazine-1-
carboximidamide

11 chl | (35)-N-{3-[(1R,25)-2-hydroxy- | 555.7
30\‘&{ 2,3-dihydro-1H-inden-1-yl]-4-

o0x0-3,4-dihydroquinazolin-7-
yi}-3-methyl-N'-
,\CH [(1S5,28,35,5R}-2,6,6-
ﬁ trimethylbicyclo[3.1.1]hept-3-
K,NH yllpiperazine-t-
carboximidamide
H, Chiral| (38)-N'-(4,4- 557.6
1 difluorocyclohexyl)-N-(3{2-{2-
fluoro-4-
Jj@ (methyloxy)phenyljethyf}-4-
N \\CH oxo~-3,4-dihydroquinazolin-7-
yl)-3-methyipiperazine-1-
carboximidamide
13 \F chiral | {35)-N'-(4-fluorocyclohexyl)- 539.6
Q\/\ N-(3-{2-[2-fiuoro-4-
ij@\ (methyloxy)phenyllethyl}-4-
N’\r“CH3 oxo-3,4-dihydroguinazolin-7-

yl)-3-methylpiperazine-1-
carboximidamide

12| ¢
o

14 CH, ona | (38)-N-{3-(1S)-1- 523.7
|.|1l E~CH, {hydroxymethyl)-3-

methylbutyi]-4-ox0-3,4-
'\ dlhydroquinazolin-7-yl}-3-
N/\ methykN'-[(18,28,5R)-2,6,6-

H NH trimethylbicycle[3. 1.1]hept-3-

yllpiperazine-1-
H CHy .| carboximidamide
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F ~N i
phenyl) -ethyl ] -
di et hyl -

HN 125 N-(1-

pi per azi ne-

Cycl ohexyl -ethyl)-N

1-

-(3- 563.3
4- oxo- 3,4 N di hydro-qui nazolin-7-yl}-3, 5-
F AN N N carboxam di ne 126

N-{3-[ 2- (2- FM@3PHAR et hoxy- 569. 2 phenyl) - et hyl ] - 4- 0R6TAS2004/015959

di hydr o- qui nazol i n-

pi per azi ne-1-carboxam dine N H LN..
127 N-{3-[2-(2- FIuoro 4- met hoxy- 603.4 phenyl) - ethyl] 4- oxo- 3,4 |

7-yl}-N N N _ indan-2-yl -

\/I_\ 3, 5--0 QO Hdi rrp_t_h\ll

3, 5di et hyl -

N--(2 -trinethy

F L NNJ:
202 WD 2004/ 112793 PCTI US2004/ 015959

di hydr o- qui nazo}H
bicyclo[3.1.1
N-{3-[2-(2-Fl uo
di hydr o- qui nazo
1 Jhept-2-yl) F
(3S)-N-(3-[2-(2f
3, 4-di hydroquin

J~

azol

]hé%t t hyl -plpﬁggggp
[ 0- 4- met
i n{7- yl§§g§2f3§%£§ay

flyoro-4- 587.3 H nethy phen

pi perazi ne- 1- carﬂ% |ne

in-7-yl}-3

1| (BRSSHNA(B2
ﬁt i‘%phen%]ﬂgymne
-d 7.0
,yB-S rdinﬁm{y (2-
memymhexyl)piperazme-

ViFRRPHPIdgride oxo- F

%87
bi cy

16

OCHS

Ny CHs
(_NH

CH,

“=°‘°©\, i

h

(3R,58)-N-(3-{2-[2-fluoro-4-
(methyloxy)phenyllethyl}-4-
ox6-3,4-dihydroquinazolin-7-
yI)-3,5-dimethyl-N'-(4-
methylcyclohexyl)piperazine-
1-carboximidamide

549.7

17

CH Chiral

@\”L)I:L g \CH,

c:Hs

(38,58)-N-{3-[2-(2,4-
difluorophenyl)ethyi]-4-oxo-
3,4-dihydroguinazolin-7-yl}-
3,5-dimethyl-N'-
[(15,28,35,5R)-2,6,6-
trimethylbicyclo[3. 1.1]hept-3-
yllpiperazine-1-
carboximidamide

577.7

18

CH Chirat

o-0

H 3
WCH,

Q\ign \ ¥
(M

CH,

{3R,58)-N-{3-[{15)-2-[2-fluoro-
4-(methyloxy)phenyl]-1-
{hydroxymethylethyi]-4-oxo-
3,4-dihydroguinazolin-7-yl}-
3,5-dimethyl-N'-
[(18,28,35,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-
carboximidamide

| 619.8

(2-(2-fl uoro-4-nethoxy-

H

28 H

clo[2.2.

19

Chiral

Hew oy
ofe

3&

pevs

(38,58)-N-{3{(18)-2-[2-flucro-
4-{methyloxy)phenyl]-1-
{(hydroxymethylethyl]-4-oxo-
3,4-dihydroquinazolin-7-yl}-
3,5-dimethyl-N'-
[(18,25,38,5R)-2,6,6-
trirnethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-
carboximidamide

619.8

20

CH, chiral

H,C
e
NY

HJL \QH

do

(‘:Ha

(3R,58)-N-{3-[2-(4-
flucrophenyljethyl]-4-0x0-3,4-
dihydroquinazolin-7-yl}-3,5-
dimethyl-N'-[{15,25,38,5R)}-
2,6,6-

| trimethylbicyclo[3.1.1]hept-3-

yllpiperazine-1-
carboximidamide

§569.7
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" IsopropyI-M[(IR,ZS,SS,SS)- I o (IN H2,6,64rimethyl- bicyclo[3.1.1 ]
hept-3-yl]- pi perazi ne | - carboxi m dam de 130 H (3S)-3-benzyl - N-{3-[2-(2-
635.3 r: N " ~- uor o- 4- net hyl phenyl)ethyl] j I Y 7-ox0 in 7-yl}-MI(1
[ (1R, 2S2S, 33‘3@2"‘3@}27932 6, 6- i o Htrinethylbicycl o[ 3. FCIUs8#21395%y"  car boxi
rboxi mda damd e 131 (3S)-3-tert-butyl-N{342-(2- 601.3 fluoro-4-nethyl
phenyl)ethyl] F fl H 4 oxo0- 3, 4-dl hydr oqui nazol i n-

7-yl}-M[ (IR 2S, 3S ,6,6- N1 trinethylbicyclo[3.1.1]hept-3- ON .

bc\umflf\mrln 129 /’)Q KQ\ NL2 [2 (2 fliinrn 934 F

g)mz

yl ] pi perazi ne- 1t --dar-de—132
107/ NN H met hyl phy hy -4 R 0, TN S ROz o P yl}-
2,5-bis[2-(methyl thlo)e & H I\ -Ltﬁﬁ&y)gﬁnaﬁmﬁﬁ) 26,6 |~sJ
trimethyl blcycl p[3./1. 1] h M\S eazi nex exb-3,4dhydiapinaoihemyi e 203 WO
2004/ 112793 PCT] US2004/ 015959 133 ( Fi#t%%qu;fa[sgiﬁﬁgﬁt%df 674.4 F
A _ _ ethylbicyclof3.1.1]hept-3-
rN\~A/ NyH. H net hyl phenyl ) et hyl ] - 4oxo0 -/-yl } 3 yilpyroliding-1-
carboximidamide
22 HE CH, chiml | (38)-3-(dimethylamino)-N-(3- | 589.8
*‘\GH {2-2-fiuoro-4-
{methyloxy)phenyljethyl}-4-
oxo-3,4-dihydroquinazolin-7-
’D‘“w y)-N'-[(18,28S,3S,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
vl]pyrrolidine-1-
carboximidamide
23 | ¢H, ol | (35)-N-(3{242-fluoro-4- 591.7
0 Ll (methyloxy)phenyl]ethy(}-4-
H' FCH, ox0-3,4-dihydroquinazolin-7-
h yl)-4-hydroxy-3-methyl-N'-
s N/ﬁ [(15,28,5R)-2,6,6-
N n. trimethylbicyclof3.1.1]hept-3-
“OH yl]piperazine-1-
H CHy carboximidamide
24 e CH, onmi [ (35,5S)-N-{3{2-(4- 559.7
A F 3 fluorophenyi)ethyl]-4-oxo-3,4-
e CHy | dihydroquinazolin-7-yl}-3,5-
| dimethyl-N'-[(15,25,5R)-2,6,6-
N N/\,\CH& trimethylbicyclo[3.1.1]hept-3-
NH yllpiperazine-1-
L carboximidamide
|
2% CH, cnall (3R,5S)-N-{3-[2(2,4- 577.7
0 H,C diflucrophenyl)ethyl}-4-oxo-
‘,. CH, | 3,4-dihydroquinazolin-7-yl}
Nk i 3,5-dimethyl-N"-
F SN N N/\r.\cHa [(15,28,3S,5R)-2,6,6-
K/NH trimethylbicyclo[3.1.1]hept-3-
H yllpiperazine-1-
CH, carboximidamide
26 He HE cH, ol (3R,58)-N-{3-[2«(2-flucro-4- 573.8
3 o] 9 e ch methylphenyl)ethyl]-4-oxo-
N '1“ 3 3,4-dihydroquinazolin-7-yl}-
3,5-dimethyl-N*
F w H)\N/\r“CH’ [(18,25,38,5R)-2,6,6-
NH trimethylblcyclo[3.1.1]hept-3-
H yljpiperazine-1-
CH, carboximidamide




NN (1 H-3gm 7 (1 -indoldol-3-yl nethyet hyl) N H[(1R 2S, 3S,5S)-2, 6, 6-
trinmethyl bicyclo[3.1.1] hept-3- yl]piperazine-1 N carboxi m dam de 134

(8aS)-N-{3-[2-(2-fluoro-4- 585.3 nethylph enyl)ethyl]-4oxo Fr~1 N /JJ, H
3, 4-di hydr oqWPR#28IM-7-yl }- N N M[ (1R 2S, 3S, 5S) - 2, 6, GCTAISA0§4/§35959
trimet hyl bi cycl 0] 3. 1. 1] hept-3- H yl ] hexahydropyrr ol o[ 1, 2- a] pyrazine-2(1H)-
car boxi m dam de 135 (3S)-N-{3-[2-(2-fluoro-4- 603.3
nmet hoxyphenyl ) et hyl ] - 4-oxo- b 3, 4-di hydroqui nazolin-7-yl}-3 NY
i sopropyl -M[(1R2S3S 8S)- 2 6 6-.01 0 Nri mnth I b| cyclo[3 1 ]hept - 3
yl ] pi per azi ne- 1} 2Eardmxiai darmi de o8y o5t t@ﬁ*ﬁ H2 57138417, 4
fluoro-4- N,, rrethoxyp 1) ethh yI] J-cHE " ﬂ% Eolin-?-yl} N
M[(1 R 2S,35,55)-2,86, 6]~ g’ hyl bi dyde @lﬁn o
yl | pi per azi ne- 1} cdr boxfmi da (‘3;83””\!— {Bsp83 QR)f?lewaro 4- 690./4 H
met hoxyphenyl ) ef hyl|] - 4oxo- NH trimethyibicyclo[3.1.1]hept-3-
&n, yljpiperazine-1-
carboximidamide
287 R o, . Oty ol | (3R BS)NL{3J(15)-2-(+ 589.8
@\/E 3 CH fiuorophenyl)-1-
" a (hydroxymethyljethyl]-4-oxo-
't JNL 3,4-dihydroquinazolin-7-yl}-
N NN «CHy | 3 5.dimethyl-N"-
K/NH [(18,25,35,6R)-2,6,6-
H trimethylbicyclo{3.1.1]hept-3-
CH, ylpiperazine-1-
carboximidamide
29| . HC _ CH, onm| (38)-N{3-[2-(4 561.7
o] H" *-CH, fluorophenyliethyl}-4-oxo-3,4-
N N dihydroquinazolin-7-yl}-4-
N X hydroxy-3-methyl-N'-
N NN [(15,28,5R)-2,6,6-
K,<N- trimethylbicyclo[3.1.1]hept-3-
R yllpiperazine-1-
3 carboximidamide
30 cl Moo CH, chiml | (3R, 5S)-N-{3-[2-{4- 576.2
0 8 chlorophenyl)ethyl]-4-oxo0-3,4-
\Q\,\ ‘\ CH: | dihydroquinazolin-7-yl}-3,5-
Nk j‘,\ dimethyl-N{{15,28,3S,5R)-
>N N N’\“‘C”a 2,6,6-
H NH trimethylbicyclo[3.1.1]hept-3-
H yilpiperazine-1-
CH, carboximidamide
31 CH e [ (3R, 55)-N{3-[2-(2,4- 610.6
Q\/\ dichlorophenyljethyl]-4-oxo-
3,4-dihydroquinazolin-7-yl}-
)n | 3,5-dimethyl-N-[(15,25,5R)-
A T Y-
K,NH trimethylbicyclo[3.1. 1]hept-3-
&n, yl)piperazine-1-
carboximidamide
32 H, v | (3R,65)-N-{3](15)-2-(4- 606.2
chlorophenyl)-1-
J‘j@ :‘E {hydroxymethyl)ethyl]-4-oxo-
' 3,4-dihydroquinazolin-7-yl}-
s ’]\N’\“CW 2.5-dimethyl-N'-[(15,28,5R)-
2,6,6-
trimethylbicyclo[3.1.1]hept-3-
Hy yl|piperazine-1-
carboximidamide
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0 3, 4-di hydroqui nazolin-7-yl}-3- (1 Hindol-3-ylnethyl)-MNn" H
1(1R, 2S,3S,55)-2,6,6 F "N NIy trinmethylbicyclo[3.1.1]hept-3- H ,N N
yl ] pi perazi ne-|- carboxi mdam de 138 (2S,55)-N{3-[2-(2-fluoro-4- 709.4
met hoxy phenVPRUHAML 4- oxo- F (~ 3, 4-di hydr oqui nazol i RCTUFROOHOIRPSR| 2
5-bis[2-(nmethylthio)ethyl] ~ 0\ M[(1 R 2S,3S,55)-2,6,6- s N

trimethyl bi cycl o[ 3. 1. 1] hept - 3- yl ] pi perazi ne-1- car boxi m dam de 204 WD
2004/112793 PCT/ US2004/ 015959 139 (8aS)-N{3-[2-(2-fluoro-4- 601.4
met hoxyphenyt) e h\/II-A oxo- 1+ H 3 4-di h\/drnm |na7nl in-7-yl}- \ N

WA( 1R 2S, 3S, 59) 2° 6, 6t r i soet hy! birgyclof's. T 11 Che] 19)- YW 571.8

yl] hexahydropyrrolc wram ne- PEAFFS car en m?ﬁﬁﬁ(ﬂ 7_*’,’@0

(3R, 5S) - \43{2- (P, 41 mn | ropheny 3} 5d; !Ly-N%QEQﬁR)?) 4-d ithyd rog
ui nazoli n-7-yl}- ¢i " h@'hyl)-zsi&s N Nf '

di met hyl pi per azj neq1- ~NH car boxi Hi INHe 147 trimet EJ?SN‘QPSLI]@P’@Z #- 595.1
di ch | orophenyl ) et hyl ] - 4- oxo ylpiperazine-

4=

GHa carboximidamide

34 cl H.C CH, cval| (3R, 5S5)-N-{3-[2-{4-chloro-2- 5942
0 3 GH: fluorophenyl)ethyl}-4-oxo-3,4-
N N d}hydroquinazolln-7—yl}-3,5-
& N J’\ CH dimethyl-N'(18,25,5R)-2,6,6-
N NN T trimethylbicycio[3.1.1]hept-3-
K,NH yllpiperazine-1-
H carboximidamide

35 CH, (3R,5$)-N-(3-{2-[2—ﬂi.loro-4~ 590.8

A 0 “=° o | (methyloxylphenyljethyi}-4-
N | S 3 3?0-3,4-3ihydﬂ|))pyrici§[2,3ihl
] pyrimidin-7-yl}-3,5-dimethyl-
F SN oo CHy N'-[{1S,2S,38,5R)-2,6,6-
L_Nn | trimethyibicyclof3.1.1]hept-3-
H yllpiperazine-1-
carboximidaride

36 Chirat | (38,58)-4-cyano-N-(3-{2-[2- 614.8

G
) o H,C Hy fluoro-4-
\Q\/\ a CH, (methyloxy)phenyljethyl}-4-
N A * . '

h{ oxo-3,4-dihydroquinazelin-7-
F K AN/\.\\CHE yl)-3,5-dimethyl-N'-
N ! [(15,25,3S,5R)-2.6,6-
= trimethylbicyclo[3.1.1]hept-3-
CH; yllpiperazine-1-
carboximidamide

37 | o, Chiral | (35,58)-N-(3(2[2-fluoro-4- | 603.8

0 H,C Hy {methyloxy)phenyi]ethyl}-4-
a CH, oxo-3,4-dihydroquinazolin-7-
N N yl)-N,3,5-trimethyl-N'-
F Sy JLN/\[‘\cH, [(1S,25,38,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-

yllpiperazine-1-
CH, carboximidamide

38 OH = (38)-N-(3-{2-[2-fluoro-4- 501.7

.0 (methyloxy)phenyl]sthyl})-4-
HC (5.J 7 | oxo-3,4-dihydroguinazolin-7-
N N‘ yI)-N-[(18,2S,3S,5R)-2-
& (hydroxymethy?)-6,6-

\CH,
N )
N (:{,H dimethylbicyclo{3.1.1Jhept-3-
yl]-3-methylpiperazine-1-
carboximidamide
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g 3, 4-di hydroqul nazolin-7-yl)- M([(IS, 2R 55)-6,6- N\ N
di met hyl bi cycl o[ 3. 1. 1] hept-2 yl]nethyl}-3- N N nethyl pi perazi ne-1- NH
carboxi m dam de 142 - - 571.2 ycloh y c ycl ohexyl e ylethl]-N{3-[2-(2, 4-
(M3 MH3)WORRRIGr o- phenyi ) et hyl ] - 4-oxo N 3, 4- di hy 8FEHEIMENSI n-7-yI } - 3-
ci "~ ON net hyl pi perazine-1 N I H carboxi m dam de 143 (3S)-N{3-[2-(2,4- 570.2
Cl dichl orophenyl)ethyll-4-oxo- (M#+2) 3, 4-di hydroqui nazolin-7-yl} N N

- (2, 3-di net hyl cycl ohexyl )-3- ci ~. nethylpiperazine-1" ~IM
car boxi m dam de Y| /QQ\ .\ /’-2 [7 (7 4-_ 558 0O ril r‘h| Qr nnhpnvl \PT hyl 1 -4- oxo-
(MH3)  3,4-dih §9dr zol i g- 7- ylt'iac =n‘§‘FF - % 862.2
cycl ohexyl ) pi pefr azifne- apboxi | Mtde j[, g_ ? 12793
PCTI US2004/ 015959 |145 (3{ 3-"|he 623. 2 hyNH(%é‘sﬁ 4:di chlchloro
0 ph en yl)ethyl]-4-oxo0-3,4 N NN 2,6,6-

N trimethylbicyclo]3.1.1]hept-3-
H CH, yilpiperazine-1-
carboximidamide

=z

0 to _ CH, =] BSIN-B18)2-2 4 5957
\Q\/( 3 CH3 difluorophenyl)-1-
{fluoromethyl)ethyl]-4-ox0-3,4-
Kb dihydroguinazolin-7-yI}-3-
N AsCH, | methyFN-[(15,25,38,5R)-
K\ AH rimethylbicyclo[3.1.1]hept-3-

yl]piperazine-1-
carboximidamide

e o | (3S)-N-{6-fluoro-3-[2-(4- 563.7

CH fluorophenyl)ethyi]-4-oxo-3,4-
)\/KI ‘ 3 dihydroguinazolin-7-yl}-3-

methykN'-[(18,2S,38,5R)-

S 266

k,NH trimethylbicyclo[3.1.1]hept-3-

yllpiperazine-1-

carboximidamide

42 c el | (3R,58)-N-{B-fluoro-3-[2-(4- 577.7
Hy :‘\ oH fluorophenyl)ethyl]-4-oxo-3,4-
3 dihydroquinazolin-7-yi}-3,5-
iﬁj{ on, | AMEDYN(1S25,5R)-2.66-
“ trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-

H carboximidamide
cn-l3

43 QH chim | {3S)-N-(3-{(1R)-2{2-fluoro-4- | 589.8
{methyloxy)phenyl]-1-

H“ CHa methylethyl}-4-oxo-3,4-
N‘ dihydroquinazolin-7-yl}-3-
l‘ N
A |\/

AGH, methy-N'-[{1S,28,3S,5R)-
2,6,6-

NH trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-
carbeximidamide

44 | cH, c covl | (38)-N-(B-fluoro-3-{2-[2-fluoro- | 593.7
o Hy £ty 4-(methyloxy)phenyljethyl}-4-
Q H© ~CH - . H
F U‘ 3 oxo-3,4-dihydroquinazolin-7-
N N yl)-3-methyl-N'-
F Sy J\N,\r\cu, [(15,25,38,5R)-2,6,6-
i L trimethylbicyclo[3.1.1Jhept-3-
yllpiperazine-1-

carbeximidamide
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N N di hydroqui nazolin-7-yl)-3- nethyl pi perazi

146 (3S)-N{3-[2-(2,4- 555.2 o dichlorophenyl)ethyl]-4-oxo-

ne-1- N + NH car boxi m dam de

3, 4-di hydroq u

. C _ — AA i i -
i nazol i n-7- yB’E? 3 Nnmethyl-M(2- 11l ¢ C1 J met hyl d%%l(uggo%é%sgsgl per azi ne

N ~NH 1-carb

Md¥te 147 (3S)-N-{3-[2-(2,4- 557.8

3,4-di hydroquinaz lin-7- 1}- (M#3) [ , ” nehihyd-oquinazoin-7y}3 N

met hyl -N-(3- 01 N NN )-'% net hyl cycl ohexyl) pl
1- car boxi m danmi de 148 cl 0 (3S)-N-cyclopentyl -

perazine- H LNH

\-{3-[2- 527.2 D oxo-di4h -4

Z.cl 1

"~ N oxo- 3, 4-di .xéj{“q}“ H-egu-Rra—gt-razeH—ol-H
yl } - 3- et hyl pi perazi é 1- N H ~NH o8¢ borim dg
(3558.1 0 1 ~\ J) (2, 4 chl or phen%/ﬂ‘ @
0x0- 3, 4- di hydr ofgui nazo N N
Ncar boxi ni dami dg ||, , NI 1508 § NFHS- [2
di chl orophenyl ) et hyl ] --oxo- (MH3)" N} H3, 4- d
N ~~ M1sopenty]l-3{\N H I NH net hyl pi p(—g_laazi ne-

EE W AV.CH e ?'{212‘( 35

“métMlibikdbh }-4-
rg;:b mn-ph%d&e%ﬁgﬂel}ﬂ:-%N
5411"19313'2\1 2
I i r%

l]pl
carboxlmldamlde

LSO7A.

H 1N

46 CH, o

H,C HC.
L )\

\ \\C Hs

H k,NH

(38)-N-{3-[2-(2-fluoro-4-
methylphenyljethyl]-4-oxo-
3,4-dihydroqutnazolin-7-yi}-3-
methyl-N'-[(15,28,35,5R)-
2,6,6-
trimethylbicyclo[3.1.1jhept-3-
yl]piperazine-1-
carboximidamide

659.7

N{ 3- [ 2-
| A

cl i .1

47 CH, Ghiral

(3R,5S)-N-(3-{(1R}-2-[2-
fluoro-4-{methyloxy)phenyl]-1-
methylethyl}-4-oxo-3,4-
dihydroquinazolin-7-yi)-3,5-
dimethyl-N-j(1S,2S,3S,5R)-
2.8,6-
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-
carboximidamide

603.8

48

ol | (35,58)-N-(3-{(1R}-2-[2-

fluoro-4-(methyloxy}phenyl]-1-
methylethyl}-4-oxo-3,4-
dihydroquinazalin-7-y()-3,5-
dimethyl-N-[{1S,25,3S,5R)-
2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-
carboximidamide

603.8

49 CH, ehra)

(38)-N-{3-[(1R)-2-(2-fluoro-4-
methylphenyl}-1-methylethyf]-
4-ox0-3,4-dihydroquinazolin-
7-yl}-3-methyl-N'-
[(1S,28,38,5R)-2,6,6-
trimethylbicyclof3.1.1]hept-3-
yl)piperazine-1-
carboximidamide

573.8
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206 WO 2004/ 112793 PCT/ US2004/ 015959 151 c

di chl or ophenyl ) et hyl ] - 4- oxo-
p M (1, 2-dinethyl prop
ci o (chlor }YI‘\’e?t‘]‘if‘t’l)‘@E’3y
3, 4-di hydroqul nazolin-7-yl }-
LNH net hyl pi perazi ne-| -

(N+H3)
1)-3 N H NLNH net hyl pi p
(M+H3) d
car boxi m dam de

IN )1

0 (3S)-N-{3-[2-(2, 4- 532.2

erazi ne-1-

1IN~ |

di chl orophenyl ) et hyl ] - 4-oxo- 3, 4-d |hyd roqui nazolin-7-yl}-

M[3-(1Him daze
1- car boxi m dam
di chl or ophenyl)
HY M (1, 2-di net
563.8 ci dichlo
3, 4-di hydroqui n
henazi ne-| -

N 3, 4-di hydroqui nazolin-7-yl}-
car boxi m dam de
574.2 N di chl or ohenyl ) et hyl | - 4- oX&T/US2004/015959
"\ M (1, 5-dinethyl hexyl)-3
153 N (3S)-MN3-[ 2- (2 4 567.2 ~

AN

1
152

ci

ol 0_‘! N-N yl ) nr nn\ll 1 ci |\||\|) i\ AN
H & N wp gg} ol (3@- g Eﬁéhﬁ gz |58
Lt hyl ] - 3, 4.4 @ﬁaoq AT (3| i H i
nyl gropyll th ipi p lmdraqumadlidﬂwl}.mdarp de | 155 (
chljor ophenyl ) e y ﬂeN 4-dirpathyeN'{(18,28,35,5R)-
zol|i I N N nyl -yl hyl | pi [ r i~
20 7-yl}-3 %H“g y tmgtIYylb?cgclng.+ﬁhe%?3- per €
3 yilpiperazine-1-
carboximidamide
51 H, = | (3R,55)-N-{3{(1R)212,4- 624.7
cl c CH dichlorophenyl)-1-
CH, Q " ’ methylethyl}-4-oxo-3,4-
Nk )NL‘ dihydroquinazolin-7-yl}-3,5-
Cl > CH dimethyl-N'{(15,25,35,5R)-
N NN | 268
KrNH trimethylbicyclo[3.1.1]hept-3-
CH, yllpiperazine-1-
carboximidamide
52 CH, | (3S)-N-{3-[(1R)-2-(2,4- 610.6
cl H.C CH, | dichlorophenyl)-1-
CH, O * e methylethyl)-4-oxo-3,4-
N N dihydroquinazolin-7-yl}-3-
~ I methykN'-[(15,25,38,56R)-
A Ao [T )
L_NH | trimethylbicyclof3.1.1]hept-3-
yllpiperazine-1-
carboximidamide
53 F HC CH, o (38)-N-{3-[(1R)-2-(4- 559.7
CH; © s fluorophenyl)-1-methylethyl]-
.\' CH, 4-0x0-3,4-dihydroquinazolin-
N N 7-yl}-3-methyl-N'-
N Ao
N H N’\‘“ 3 [(18,28,38,5R)-2,6,6-
L_NH trimethylbicyclo[3.1.1]hept-3-
- yllpiperazine-1-
carboximidamide
54 e H.C CH, ol (3R,58)-N-{3-[(1R)-2-(4- 573.8
CH, O 3 ' fluorophenyl)-1-methylethyl]-
,\ CH: | 4-0x0-3,4-dihydroquinazolin-
"t /'ﬂ\ 7-yl)-3,5-dimethyl-N'-
N N N/\.«CH [(15,2S,38,6R)-2,6,6-
|\/NH trimethylbicyclo[3.1.1]hept-3-
T yllpiperazine-1-
CH, carboximidamide
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N ~NH car boxi mi dam de 156 (3S)-M((1R)-1- 569.2

cycl ohexyl et hyl ] -

3, 4- di hydr oqui hazol i n-7-yl
car boxi mi damMe0MI9D07 WD 2004/ 112793 PCT/ US2004/ 01595 /USi40459863 2

ci o

N-{3-[2-(2,4- d ichlorophenyl)ethyl]-4-oxo N N

}-3- cl L, nethyl pi

i perazine-I N H

ND

cl

di chl or chl orophenyi)henyl)e thyl] 4oxo O 3, 4-di hydroqui nazolin-7-yl)3- N

N~" et hyl
LNH 158 ci
[2-(2, 4-dichlor
N~N 7-yl}-3,5-d
(3R, 5S5)-N-{342-

S)-1

ci

0 (3R 5S)-Ncycl opentyl -

phenyl et hyl] ethyl] pi peraz

n\ll \ et h\ll 1 NN~ Anm Q

N-{3- 541.

ine-l NDb

1n

i n-

C

N~ car boxl m dam de

—

2, 4-

3, 4- di hydr oqui nazol

met hyl cydohexyl

a cycl ohexyl et hy
3, 5-

in-1- - GIlil'

pi p

e
1

erazi ne- "l1: oki

di met hy net hyl pi per

h Iplpera2|ne- ~N
& hIor%

|n- --|neth

N-{3-[2-(2, 4- QQHdl

trjjjrdl’op
eraz

A= rh hvdroguinazol

A-
rp %1 -ﬁgmﬁﬁ%m
t NY.bxo= Qt‘bqulnazolin-
7-yIN5-éinyN'
HiE1 SISPS (BRI, ES

&gbg‘hl}z Q}fg?j,?(? 1-3lhens%o

oximidamide

N- [ (

576.2

1S) -
c NJ

" N

1- 583.1
L 3, 5-di

56

L]

CH, H,c~‘cf?3"'a
\I::L\/L J%I::L T;jrcw

CH,

(3R,58)-N-{3{(1R)-2-(4-
chlorophenyl)-1-methylethyl]-
4-0x0-3,4-dihydroquinazolin-
7-yl}-3,5-dimethyl-N'-
[(18,25,35,5R)-2,6,6-
trimethylblcyclo[3.1.1]hepi-3-
yl]piperazine-1-
carboximidamide

590.2

57

CH Chiral

CH3 o
k)b\ )\N/\r\\CH

&y

(3R,58)-N-{3-[(1R)-2-(4-
bromophenyl)-1-methylethyl]-
4-0x0-3,4-dihydroquinazolin-
7-yl}-3,5-dimethyl-N'-
[(18,28,38,5R)-2,6,6-
trimethylbicyclof3.1.1]hept-3-
yllpiperazine-1-
carboximidamide

6347

58

H, Chiral
chCHa

(3R,58)-N-{3-[2-(2,4-
difluorophenyl)ethyl]-2,4-
dioxo-1,2,3,4-
tetrahydroquinazolin-7-yl}-3,5-
dimethyl-N'[(15,2S5,56R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3~
yilpiperazine-1-
carboximidamide

593.7

59

(38)-N-{3-{2-(4-
flucrophenyljethyl]-1-methyl-
2 4-dioxo-1,2,3,4-
tetrahydroquinazolin-7-yi}-3-
methyk-N'-[{18,25,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-
carboximidamide

575.7

60

{3R,58)-N-{3-{(18)-2-(2,4-
dichlorophenyl)-1-
{hydroxymethyl)ethyl}-2,4-
dioxo-1,2,3,4-
tetrahydroquinazolin-7-yl}-3,5-
dimethyi-N'{(18,28,35,5R)-
2,6,6-
trimethylbicyclof3.1.1]hept-3-
yl]piperazine-1-
carboximidamide

656.7

190



NI J 1 Ncarboximdamde NH 161 (3R 5S)-N-{3-[2- 583.1 ¢
di chl orophenyl )et hyl] thyl]-4-oxo- 3,4-dihydroqui nazolin-7-yl}- "- INII
N- (2, 3-di net hyl cycl ohexyl) a ANN ~ 3, 5-di net hyl pi perazi ne-1- "

car boxi mi dani %‘82‘2(93%8) W[1,1'- 637.2 ci bi(cyclo PCT/US2004/015959

cycl ohexyl)yl)-2-y1]-N-{3-[2 RQQ (2, 4-di chl orophenyl)ethyl]-4-

0xo0- 3, 4-di hydr oqui nazol i n-7- yl}-3,5-di nethyl pi perazine-1- 01 H NN

car boxi m dam de N 208 WD 2004/ 112793 PCTI US20041 015959 163
(3R, 5S)-N-{3-(2-(2.4- 569.2 dichloraophenyl)ethyl -4 OXO N

3, 4di hydr oqui naZofli h-7-yl}- a 11,8, 5: dfrecHy| K@SJ Ky-3-methyl-4- | 453.8

met hyl cycl ohexyl|) pi per azi N 1- cgr bexiatdan g x dm“'"az"""'T'

(3R, 5S) - N-cycl ohept yI HRE 0 N© o [2- (1 [({Is Q@ henyl)iethyl|]] N NI
4- oxo- 3, 4- di hydrjoqu| nazold n )Ly - di m=trimﬁ{hwb[¢yelb[azll1]mept-3N y

1- car boxi mi dani de | THON 65~ 3H'5 3 T 2- ( 2yipipesA®:-0

di chl or ophenyl ) €t hy| ] - 4- oxo- 3, 4-di qui naz G¥beximidaide . N i sopent yI|- 3, 5

62 ’C(ﬁ\o (3S)-N-[3-(24(4- 672.9
9 HE. fluorophenyljcarbonyl]piperidi

. N"\/\NJ\,@\ hic"‘ n-1-yllethy)-2.4-dioxo-1,2,3,4-

OJ\H N AH tetrahydroquinazolin-7-yl}-3-

Chiral
H,
Ul methyFN'-[(15,2S,35,5R)-
Kfn, 2,6,6-

trimethyloicyclo[3.1.1]hept-3-
yllpiperazine-1-
carboximidamide

63 CH, Chiral | {38)}-N-{3-[2-(2,4- 612.6

:‘~cu, dichlorophenylethyl]-2,4-
dioxo-1,2,3,4-

tetrahydroquinazolin-7-yl}-3-

methy-N'-[(18,28,38,5R)-

2,6,6-

CH,, trimethylbicyclo{3.1.1]hept-3-

yllpiperazine-1-

carboximidamide

.0 F ne CH, chiral | (3S)-N-(3-{2-[2-fluoro-4- 591.7
AR I ’;.LGH, (methyloxy)phenylethyl}-2,4-
NJD\ N ¢ dioxo-1,2,3,4-
N /\ tetrahydroquinazolin-7-yl)-3-
NH ?gtgyl-N'-[ﬁs,zs,sS,sR)-
trimethylbicyclo[3.1.1]hept-3-
ylipiperazine-1-
carboximidamide

65 Hy chiral| (3R,58)-N~(3-{2-[2-fluoro-4- 606.8

HC'O F o H,C

X \@’v\ e cHy | (methyloxy)phenyljethyl}-2,4-
NJD\ dioxo-1,2,3,4-
N
H

:/YCH, tetrahydroquinazolin-7-yl)-3,5-

==z

NH girengthyi-N'-[m 5,25,38,5R)-
CH, trimethylbicyclof3.1,1]hept-3-
yl]piperazine-1-

carboximidamide

191



"N g~N~ di net hyl pi perazl ne-1- |

585.1 ai |

N{ 1, 5- di et hyl hexyl
167 ci (3R 53y0 41

di met hyl pi per azi

3, 5- di met hyl -

’)F’?P

3, 4-di hydr oqui nazolin-7-yl} ci

di chl or ophenyl ) et hyl ]

-3, 5 ci

- 4- oxo-

car boxi m dam de 166 (3R, 5S)-N{3-[2-(2, 4-
3, 4- di hydroqui nazolin-7-yl}-

N N di met hyi pi perazi ne-1- a~ I N carboxi m dam de

2,4- 543.0 dichl orophenyl) et hyl | PAT/BS28W/045959
N- (1, 2-di net hyl propyl )-3,5- N N

ne-1- N carboximdamde 168 a T (3R 5S5)-N{3-[2-(2,4- 600.1
p N~ d|chlorophenyl)ethyl] 4- oxo ~, 0 3, 4-di hydroqui nazolin-7-yl}

r nhnl Ln-

N_N A yl nr apyl ) pi

nerazine-1 N carb

C
Xi m

209 WD 2004/ 112'
cycl ohexyl et hyl ]
3, 4-di hydr oqui na
LIN 170 (3R) - M

'96§
- N-
Lz ol
{3-

[

bl e

PEF/ US2004/ 015959 59 C(" 2R

( 3- (2, 4 dichlorn ényl)

| N- 7 N 5- €t hyl pi
i

“etal or
T

2- (72, 4o

P@iethgibPhényidhyfauba

Dtitke1\2|3)4et hyn- 4- 0xa
tetrahydroquinazolin-7-yl)-3-
methylpiperazine-1-
carboximidamide

5{3.6

Xi m

am de

it

Ham de

Table of Examples 67-101

No.

Structure

Name

MH+

67

-H;

%JI) *m o

Chiral | (3R,68)-N-{3-{2-[2-fluoro-4-
{methyloxy)phenyl]ethyl}-2-[(4-
methylpiperazin-1-ylymethylj-4-
ox0-3,4-dhydroquinazolin-7-yl}-
3, 5-dimethyl-N'-{(15,28,38,5R})-
2,6,6-trimethylbicyclo{3.1.1]hept-
3-yllpiperazine-1-
carboximidamide

701.9

68

‘@v%@“'

N

{38)-N-{3~{2-[2-fluoro-4-
{methyloxy)phenyliethyl}-2-
[(methyloxy)methyl]-4-ox0-3,4-
dihydroquinazolin-7-yl}-3-methyl-
N'-[{18,28,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide

6190.8

69

{3S)-N-{3-[2-{4-
fluorophenyl)ethyl]-2-[(4~
methylpiperazin-1-yljmethyl]-4-
oxo-3,4-dihydroguinazolin-7-yl}-
3-methyl-N'-[(1S,25,3S,5R)-
2,8,6-trimethylbicyclo[3.1. 1]hept-
3-yllpiperazine-1-
carboximidamide

657.9

70

(3S)-N-[3]2-{4-
flucrophanylyethyl}-2-(1H-
imidazol-1-ylmethyl)-4-ox0-3,4-
dihydroquinazolin-7-yl]-3-methyl-
N'-{(18,2S,38,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yl]piperazine-1-carboximidamide

625.8

192



3, 4-di hydr oqui nazol

in-7-yl)-

nmet hyl pi perazi ne-1 N car boxi m dam de

607.3 oxo0-3
di hydr oqui na

(3R, 58)-N-{3-[2-(3,
3, 4-di hydr oqui nazol

4- 607.2 ci
in-7-yl)- G/

[ (IR 2S, 3S,5S) - 2,7R,
car boxi m dam de I?
(et hyl oxy) phenyl ] e
(phenyl net hyl ) -[M ~N
hept-3- yl]-1 pj per
(et hyl oxy) phenyl ] e

| |\|'|’I“I

N (3-

XO

azi

CH,

ol
t hyl) - héijlm'oxo S%hydr(

171 F H

4-(trifluoronethyl) F phenyl]ethyl) 3, 4-
%"FW‘?Z'S?P) W ((1R, 2S, 3S,5S)- 2,
trimet hyl bi cycl o[ 3. 1. 1] hept - 3- yI]piperazine 1-

{2- [2 o%

Y 04
6, 64
174

CH,

N M (2, 3-di net hyI cycl ohexyl)-3- G
5-di net hyl
H

(3R 5S)- 3,
N N

6 N H N NPCT/US2004/015959
172 H

car boxi m dam de

d ichl orophenyl) et hyl]-4-oxo-
INNH35d|methyI

M‘NNI~y

=N (4-

-{ -[2-ﬂuoro-4’~ T
?ﬁ ath |}-2
imin nl0Y
ylinfethysL ﬁ-c cl o[ 3
ldHCNIq l@z IB-7HyB-3frhattqk

'7(15,28,38,5R)-2,6,6-

trlmethylblcyclo[a 1.1]hept-3-
yllpiperazine-1-carboximidamide

?

vi1lni per azi

700.9

14- \
1.1
4-

e-1-
H H N~

673. 7

72

(35)-N-{3-[2-(4-
fluorophenyl)ethyl}-2-[(4-
hydroxypiperidin-1-y))methyl]-4-
oxo-3,4-dihydroquinazolin-7-yi}-
3-methyl-N-[(15,2S,3S,5R)-
2,6,6-trimethylbicyclo[3.1.1jhept-
3-ylpiperazine-1-
carboximidamide

658.9

73

(3S)-N-[3{2-{4-
fluorophenyl)ethyl}-2-(1-
methylethenyl)-4-oxo-3,4~
dihydroquinazolin-7-yl]-3-methyl-
N'-[(18,25,3S,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide

585.8

74

\@A%@

HO

Chlral

(3S)-N-{3-[2-(4-
fluorophenyl)ethyl]-2-[(3-
hydroxypiperidin-1-yl)methyl]-4-
0x0-3 4-dihydroquinazolin-7-yl}-
3-methyl-N'J(18,28,35,5R)-
2,6,6-trimethylbicyclo[3.1.1jhept-
3-yllpiperazine-1-
carboximidamide

658.9

75

m

A

)t y Chiral

{38)-N-[3-[2-(4-
fiuorophenyl)ethyl]-4-oxo-2-(2H-
tetrazol-2-yimethyl)-3,4-
dihydroquinazolin-7-yl]-3-methyl-
N'-[(15,28,35,5R)-2,6,6-
trimethylblcyclo[3.1.1}hept-3-
yl|piperazine-1-carboximidamide

627.8

76

c HEe o,
Qﬂﬂjﬁi

(35)-N-(3-(2-{2-fluoro-4-
(methyloxy)phenyllethyl}-2-
methyl-4-oxo0-3,4-
dihydroquinazolin-7-yl}-3-methyl-
N'[(15,28,35,5R)-2,6,6-
trimethylbicyclo[3.1.1lhept-3-
yl]piperazine-1-carboximidamide

580.8

103



NI r~ H quinazolinyl)-4-[2-(4- F norpholinyl)ethyl]-M((1R 2S, 3S,5S)-2, 6, 6-
trimethyl bicyclo[3.1.1 Jhept-3- N1 yl]-1 ~ piperazinecarboxi mdam de 210
WO 2004/ 112793 PCT/ US2004/ 015959 175 H 4-(4-acetyl phenyl )-N-(3-{2-[2- 679.5
f | uor o- 4- (met I8 BRenyl ] H et hyl } - 4- oxo- 3, 4- di hydr o- PCT/ES2p04/015959

qul nazolinyl)-N- N')H[(1R 2S,3S,55)-2,6,6 trlnethyl-bicyclo[3.1.1] hept- 3-
yl]-1 o piperazi necar boxi m dam de 176 H N-(3-{2-[2-fluoro-4- 637.6 -~o

(et hyl oxy) phenyl ] et hyl }-4- oxo- 3, 4-di hydro- 7 11 N1

qul nazol i nyl) - _177_ pyridinyl)- F HH N - T (] P?Q 23S, _hS)-2 6 Fi
S)-2.6.6- ON H|tF] et h|-b.cyc|o[,,§. i

- -2
zi nec#rBoxi
m dami de 177 N(3-{{2- quo 00 4= E’“‘% 3“‘9 ?1"8"|]e1 hyl }- 4-
0x0- 3, 4-di hydra-7- |q Ny Hi H [ &ﬁ&. ipynB.rfetrd- L
trimethyl -bi cyclo[3 1 1] N }93, 41 HH{ dsosaﬁ)ms)s- isoq|u i [noli n
O

ecar boxi m dam |de A trimethylbicyclof3.1. 1jhept-3-
yllpiperazine-1-carboximidamide

78 oty Ry Chiral | (3S)-N-[3-{2-[2-fluoro-4- 643.8
o H,C @ (methyloxy)phenyllethyl}-4-oxo-
4 2-(2H-tetrazol-5-yl)-3,4-
@\N/\ jD\ dihydroquinazolin-7-yl}-3-methyl-

i
y \,]/'*N NJ\N/\T-“':'% N'-[(18,28,3S,5R)-2,8,6-
Nt ! trimethylbicyclo[3.1.1]hept-3-
yl]piperazine-1-carboxirnidamide

79 | F " W, Chiral | (35)-N[312-(4 6448
\Q\/\ i e oHy fluorophenyl)ethyl}-2-{morpholin-
N N N .
SN

) 4-ylmethyl)-4-ox0-3,4-
NN dihydroquinazolin-7-y1}-3-methyl-
% H’N N-[(15,25,3S,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
CH, yllpiperazine~1-carboximidamide

80 | * Mt > Chiral | (38)-N-[3-2-(3- 6258
@\/\ e CH, fluorophenyl)ethyl}-2-(1H-
N o
N

N imidazol-1-ylmethyl)-4-oxo-3,4-
= N n’ﬁ dihydroguinazolin-7-yl]-3-methyl-
4 N'-[(18,25,35,5R)-2,6,6-
[ ] trimethylbicyclo[3.1.1]hept-3-
yl)piperazine-1-carboximidamide

81 | F WG Hy Chiral | (38)-N-[3-[2-(4- 627.8
\Q\/\N I e CH, fluorophenyl)ethyl]-4-oxo-2-(1H-
N

Ny tetrazol-1-yimethyl)-3,4-
S N dihydroquinazolin-7-yl]-3-methy}-
N N'-[(18,28,3S,5R)-2,6,6-
trimethylbicyclof3.1.1]hept-3-
yllpiperazine-1-carboximidamide

82 Hy ® (38)-N-{3-[2-(4- 621.8
F HE @ CH, fluorophenyl)ethyl]-4-oxo-2-
\©\/\ phenyl-3,4-dihydroquinazolin-7-
N yl}3-methyl-N'-[{15,28,35,5R)-

=y N W N/\I..\CH. 2,8,6-trimethylbicyclo[3.1.1]hept-
H K/N 3-yllpiperazine-1-

carboximidamide

83 o | (BSFN[3-2-(4- 601.8

F G
@\/\ 0 " cH, fluorophenyl)sthyl-2-(2-
N N methylpropyl)-4-oxo-3,4-
N A ~_.on | dihydroguinazolin-7-yl]-3-methyl-
Y N“{(15,28,3S,5R)-2,6,6-
e eH, N trimethylbicyclof3.1.1]hept-3-
yilpiperazine-1-carboximidamide

194



178 N-(3-{2-[2-fluoro-4- 664.8

oxo0- 3, 4-di hydro-7-

[ (1R 2S, 3S,5S
pi per azi neca

(et hyl oxy) phenyl Jethyl }-- \ oxo-3,4-di hydro-7 H i
| ~H[(IR 2S,3S,55)-2,6,6 Htrinethy
- bi pi peridine-1'-

yl1-1,4

-2, 6,

(et hyl oxy)

.0 pppp Y~( qulnazolinyl)-4-(2- H

6- H" ,o0 trimethyl-

phenyl Jethyll-4 H

H phenyl et hyl ) - N

bi cyclo[3.1.1] hept-3- yl]-1-

M1k de 179 N-(3-{2-[2-f1uoro-4- 642. FCT/US2004/015959

fJ“/IJ._.A_ falVa) ’-2 A-di h\/

auinazoli n\/I \-\I\l

H H

F ON

N H qui nazolinyl)-WF LH
-bi cycl o[ 3. 1. 1] hept - 3-
car boxi m dam de 180 N-(3-{2-[2-fluoro-4- 577.6 H

(et hyl oxy) phen
[ (1R 2S, 3S, 59)
yl]-4-thi onor ph
181 ethyl [4-((
0x0- 3, 4- di hydrd
trimet hyl bi cycl

vl
12%%.|6
oline
Z) - |

-7-
o[ 3.[1

:Hyl bi & @"T
(3 { j 47. 3
|nazolln%l noj
f] hept - 3-

3,4-0iRyatog hl
F gty [RSZSﬁS-S')i)-ZZﬁ @
trimethyibicyclo[3. 1. 1]hept-3-
yilpiperazine-1-carboximidamide

fﬁ%’gﬁ g %@'?mws

679.9

2004/
et hy

5 |

85

O

(3S)-N-[3-[2-(4-
fluorophenyllethyl}-2-(4-
methylcyclohexyl)-4-oxo-3,4-
dihydroquinazolin-7-yl]-3-methyl-
N'“-{(18,28,38,5R)-2,6,6-
trimethylbicyclo[3. 1.1]hept-3-
vilpiperazine-1-carboximidamide

641.9

m,tm
@:\*jm

{38)-N-(2,3-bis{2-[2-fluoro-4-
{methyloxy)phenyl]ethyl}-4-oxo-
3,4-dihydroquinazolin-7-y1)-3-
methyl-N'-[(15,28,5R)-2,6,6-
trimethylbicyclo[3.1.1}hept-3-
yllpiperazine-1-carboximidamide

727.9

87

cH,

J%I::L~J\ G,

(3S)-N-[3-[2-(4-
fluorophenyl)ethyl]-4-oxo-2-(2-
phenylethyl)-3,4-
dihydroguinazelin-7-yl]-3-methyl-
N'-[(18,25,38,5R)-2,6,6-
frimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide

649.9

88

(38)-N~(2-{[(2,4-
difluorophenyl}oxy]methyl}-3-
methyl-4-oxo0-3,4-
dihydroquinazolin-7-yl)-3-methyl-
N'-{(18,25,5R)-2,6,6-
trimethylbicyclo[3.1. 1]hept-3-
ylipiperazine-1-carboximidamide

580.7

89

(3S)}-N-[2-({[2-fluoro-4-
(methyloxy)phenyl]oxy}methyl)-
F-methyl-4-ox0-3,4-
dihydroquinazolin-7-y{}-3-methyl-
N-[(18,28,35,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yl]piperazine-1-carboximidamide

592.7
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MNL g yl]imno}nethyl)-1 o'-

603. 3

qgui nazol i nyl)-/-met hyl
[ (1R, 2S, 5S) -9 @wg12i9met hyl
4-(1-ethyl propyl)-N-(3-{2-{2- 631.4 "o |

bicyclo[3.1.1 ]

0Xx0-3,4-dih dro-7 L
pi peri di nyl

hept - 3- vyl

pi perazinyl]acetate 182 N N-(3-(2-[2-fluoro-4-
~0 \ F (nethyloxy)p henyl]ethyl}-4-
-N-(1- ~N N net hyt - 4-

H

-N- H
%"g"!:’él?ﬁ"&ﬂ’%"” 183 H
F fluoro-(met hyl oxy) phenyl]- \

et hyl }-4-oxo0-3,4-di hydro-7- | ] H quinazolinyl)-NJ[ (1R 2S,55- NHN1
2,6,6-trinethyl ~N bicyclo[3. 1.1]hept-3-yl]-1- piperazin ecarboxi m dam de
184 I\I_(B_{z_[z f l HeOr6 /I 650 L /rvxe{!q)d ny\l\ I=Y. \IJE_]lgf hﬂlél 1 /|
0x0- 3, 4- di hydr 0-% fi qui nazol i gyl )- , pﬁ.@fw} ke ;;g;g 1Rs, 6&P% 6, 6- |
H tri met hyl bi c% cl 05 3.1. % héb&%\\ rpéﬂma.b,gi-g e r boxj m dqmade 185
H N (3-{2-[2-fljuor ¢- 4- N puiraedliy-F Jyip s-hgthfi-. ﬂ :
0x0- 3, 4-di h dr -7 INud., ui nazol in hy1(1 82§ Q?I)-["-GRIAN
i o i A :
(4-pyridinyl)efhyl |-W- trinethyl b cI o ﬁvup Em1§mmﬂ§%%n di ne
91 H.C CH, m 4 (35)-3-methyl-N-[3-methyl-4- 520.7
3 CH, oxo-2-(1H-tetrazol-1-ylmethyi)-
3,4-dihydroguinazolin-7-yi}-N'-
HSC\
N N [(18,25,6R)-2,6,6-
~ M (CH, | trimethylbicycio[3.1.1jhept-3-
N N N/\[‘ yllpiperazine-1-carboximidamide
N, k/N
W
N—N
02 . W Ay o [ (38)-N-(24{[(4- 562.7
e oH, | fluorophenyl)oxylmethyl}-3-
HCwyy ,1 methyl-4-oxo0-3,4- |
dihydroquinazolin-7-yl}-3-methyl-
H“N EI/‘\"/\['“GH’ N-{(15,25,5R)-2,6,6-
o N trimethylbicyclof3.1.1]hept-3-
O/ ylipiperazine-1-carboximidamide
F
93 Hy, o (35)-N-(2{[(4- 579.2
HC CH, chlorophenyljoxyimethyl}-3- ‘
6 methyl4-0x0-3,4-
e dihydroquinazolin-7-yl)-3-methyl-
< j'l\ o N-[{1S,28,35,5R)-2,8,6-
H\N 0 N/\I 3 trimethylblicyclo[3.1.1}hept-3-
H k/” yllpiperazine-1-carboximidamide
Gl
94 Hyo Hy ™ | (3R,6S)-N-(2-{[(4- 576.7
CH, fluorophenyljoxylmethyl}-3-
HCw w methyh-4-ox0-3,4-
- l dihydroquinazolin-7-yl)-3,5-
(kn N u/\r-'c'*s dimethyl-N'-[(18,2S,35,5R)-
o N 2,6,6-trimethylblcyclof3.1. 1Thept-
Q/ : 3-yllpiperazine-1-
F CHy carboximidamide
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N 186 H 4-(2-chlorophenyl)-N(3-{2-[2- 671.3 Q fluoro-4-(nethyloxy)-
phenyl]ethylj-4-0x0-3,4 N N H di hydr di hydro-7-qui nazol i nyI )yI ) N--NNI
i [(1 R2S,5 S5)-2,6,6-trinmethyl- L N bicyclo[3. 1. 1]

pi per azi necavbewimizani de 212 WO 2004/ 112793 PCT/ | JSZB@'E’ &'é’é 5 187
N-(3{2-[2-fluoro-4- 562.3 H (nethyl oxy)phenyl]ethyl}-4 1 quinaz ~o0 F A
I hydro-7- qulnazoli linyl)-M[(1R 25,55 NNHZ2,6,6 E

trimethyl bicyclo[3.1. 1] hept-3- " yi]-4- noi pholinecarboxi m' dam i de 188

N—(3{2-[2-f|uo*%4 6053 ——{(ethyloxy)phen 594 ro-7 H
qui nazol i nyl ) - #-221 hydr oxyet hyl ) M ch 2 : gxgge N, :
trimethyl bicyclof 3)1.1] hent N N ﬁ’ Lm ecar boxi m dam de
189 H (2R, 6S)-N-(3{2-[2-fl 90. 3 1lQi|h\;drbqu|ﬁamunJY-irl)-3 5-
(et hyl oxy) phenyl ] ét hyf } - dNHr o-dimelty NN 115,28, 5R)-2,6,6-
i | | ) - - N trimethylbicyclo[3.1. 1]hept-3-
qui nazol i nyl) P’6ﬁ' M , ! .
eH yllpiperazine-1-carboximidamide
F 3
96 He eual | (3R,58)-N-[2-({{2-fiuoro-4- 606.8
o CH, (methyloxy)phenylloxy}methyl)-
H’ ‘N 3-methyl-4-ox0-3,4-

N’ﬁ «CH, dihydroquinazolin-7-y1]-3,5-
dimethyl-N'{(15,25,38,5R)-
2,6,6-trimethylbicyclo[3.1.1]hept-

c"‘ 3-yllpiperazine-1-
carboximidamide
97 e g o | (35)-N-{2-{[(2.4- 613.6
c,.,, dichlorophenyl)oxylmethyl}-3-
Py methyl-4-oxo-3,4-
o A ,TL SCH, dihydroquinazolin-7-yl}-3-methyl-
N N U N[(18,2S,38,5R)-2,6,6-
] trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide
98 He H, &R 55)-N-(2-{[(2,4- 627.6
a CH, dichlorophenyljoxy)methyl}-3-
Rl N methyl-4-0x0-3,4-
I dihydroquinazolin-7-yl}-3,5-
o H*‘N gJ\N’ﬁ-""% dimethy-N'{(1S,2S,5R)-2,6,6-
o L~ trimethylbicyclo[3.1.1]hept-3-
éH’ yllpiperazine-1-carboximidamide
Cl
99 [ on, he (38)-N[3-{2-{2-fiuoro=4- 673.9
0 H, CH {methyloxy)phenyljethyl}-2-(4-
methylpiperazin-1-yl}-4-ox0-3,4-
v J% dihydroquinazolin-7-yl]-3-methyl-
(NN ﬁ Ay N{(15.2S,38,5R)-2,6,6-
H,C'N\/’ \.g“” trimethylbicyclo[3.1.1)hept-3-
H CH, ylpiperazine-1-carboximidamide
100 nd (38)-N2-({[2-fluoro—4- 667.8
R Ha (methyloxy)phenyljoxy}methyl)-
.. CH, 4-ox0-3-(phenyimethyl)-3,4-
i O\ﬁ ,TL o, dihydroguinazolin-7-yl]-3-methyl-
,(j N N N(j N“[(1S,25,35,5R)-2,6,6-
AL N trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide

197



[ (1R 2S,5S)-2,6,6- N trimethylbicycl ]

necar boxi midam de 190 ethyl 1-((2)-][ 2-[2-fluoro-4- 632.3 H

(et hyl oxy) phen ethyl}-4- ~ol F o 3,4 di hydro-7 H

qui nazol i nyl ) H‘lﬂl%? 1R, 2S,5 S)-2, ~N N trimet hyl bPEYe2HP8159591] hept - 3-
Q yl]imno}methyl)-4 piperid i neca rboxyl ate 191

4- (di met hyl am no) - N- (34242- 603.3 H fluoro-4 (nethy | oxy)phenyl]ethyl}-4-
Q F oxo-3,4-dihydro-7- \ | NNH qU| nazolinyl)-M[(1R 2S,55)- Lgl 2,6,6 N
tri met hyl bi cyclpl3-t+—1}hept—3—N ] 5892H

N-(3-{2-[2-fludr874- 588.3 o n:, . Py Toxy) AT o

0x0- 3, 4-di hydrd-7 lH:quN 3, 5-di m prop-2-enii- KT'H 2S, $S)-2 6,6- "
I
I

N tri met hyl bi cy r]Jirhs a)L I,Jﬁ 1- pi per tisydiogiieethizagyiNg dami de [213 WO
2004/ 112793 PCI 2004/ 015959 N (3-{ 21 [(f@‘?ﬁ.wzﬂﬁ- 637. 3
W VoK, rimethylbicyclo[3.1.1]hept-3-

ylpiperazine-1-carboximidamide

1 pt-3 yl1-4- nmorp ho | i

0 ! =
m'—'7.1>

0
J

éH,

Table of Examples 102-112

No. Structure Name MH+

102 (3R,58)-N-{3-{2-[2-luoro-4- 590.8
o | (Methyloxy)phenyllethyl}-4-
oxo—3,4—dihydm—1 2,3
H" CH benzotriazin-7-yl}-3,5-
Jn dimethyl-N'-[{15,25,3S,5R)-
2,6,6-
|\/NH trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-

CH, carboximidamide

103 cun | (3R, 58)-N-(2-{2-[2-flucro-4- 588.8
{methyloxy)phenyl]ethyl}-1-

cH,
CH, oxo-1,2-dihydroisoquinolin-6-
dj:l y1)-3,5-dimethyl-N'-
N/\_\\CH, [(18,25,35,5R)-2,6,6-
trimethylbicyclof3.1.1]hept-3-
yllpiperazine-1-

CHS carboximidamide

104 (38)-N{2{2-(2,4- 562.7
difluorophenyl)ethyl]-1-oxo-
1,2-dihydreisoquinolin-6-yl}-3-

H,C CH, '
“ methy-N'[(15,25,38,5R)-
2,6,6-

trimethylbicyclo[3.1.1lhept-3-

ylipiperazine-1-
‘\’NH carboximidamide

105 (38)-N-{3-{2-[2-flucro-4- 658.9
{methyloxy)phenyl]ethyl}-4-

oxo-2-(1,3-thiazol-2-yl)-3,4-
dihydroquinazolin-7-yl]-3-
\@\/\ methyl-N'-[(18,28,38,6R)-
sooReial
cH, | trimethylbicyclo[3.1.1]hept-3-
)\"ﬁ * | yllpiperazine-1-
carboximidamide

198



0XO0

,0 F -3y ro-7ethyl }4-

y9

pi per azi necar boxi ni dani de 194 N-(3-{2-[2-fluoro-4- 560.

(et hyl oxy) pWé’r?W“f

R 2S,5S)- N |

perid in ecarboxim’dam’de 195 H N-(3-{2-[2-fluoro-4- 636.7

-y-lethyl} 4 ox03 4-di hdi h dro-7 "

ol3. 1 11 hnnf

1-

No vyl
0XO0-

ry H qui nazolinyl)-4- (4 pydd| nyI ) -

M| (1R 2S,5S)-

plpera2|necarbc

enyl ] et hyl } - 4-
H[(1R 2S,59)

! 6
XI'm
0XO-

LA AL

dam de 196 N-(3-{2-[2-f
3, 4-di hydro-7- qui nazol

|\| |\| |\| + r| rm+ h\l| hl h)lhl

e R
|(}§§? ‘9_0%_2-( mﬁyl gly

-2, 8, I trimet hykpi clc[dlyc&oqﬂlidme 7— -3-
e cH, | methy-N-[(15,2S, 3s 5R)-
2.6,6-
YL /\r\cn, trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-
carboximidamide
107 (3S)-N{3-[2-(4- 622.8
fluorophenyl)ethyl]-4-ox0-2-
pyridin-3-yl-3,4-
O3 “=°*;’,%°“"“' dinydroquinazolin-7-yi}-3-
N N methy}N'-{(18,25,5R)-2,6,6-
N A SCH trimethylbicyelo{3.1.1}hept-3-
It N N GH ) yllpiperazine-1-
N carboximidamide
108 {(38)-N-{3-[2-(4- 622.8
ﬂuorqphenyl)ethyl]—4-oxo-2-
. he H, cn p_yridln-2-3fI—3,4-'
\@\/\ o 3 CHa dihydroguinazolin-7-yl}-3-
N N methyl-N'-[(15,28,6R)-2,6,6-
PN ’ln CH, trimethylbicyclo[3.1.1]hept-3-
[ N QH yl)piperazine-1-
# : carboximidamide
109 {3S)-N-{3-[2-(4- 623.8
fiuorophenyl)ethyl]-4-oxo-2-
pyrazin-2-yl-3,4-
CH, cChira| dihydroquinazolin-7-yl}-3-
H. 3
F TN hen | methyFN-[(15,25,3S,5R)-
‘ * 1266
N N 1, 0=
% A «CH trimethylbicyclo[3.1.1]hept-3-
WN N OH ' yllpiperazine-1-
Z carboximidamide
110 {35)-N-[3-[2-(4- 637.8

fluorophenyl)ethyl]-2-(5-
methylpyrazin-2-yl)-4-oxo-3 4-
dihydroquinazolin-7-yl]-3-
methy-N'{(18,28,38,5R)-
26,6-
trimethylbicyclo[3.1.1]hept-3-
ylipiperazine-1-
carboximidamide

189

0X0- 3, 4-di hdi h dro-7 N H qui nazol i nyl)-4-phenyl -
[(1 R 2S5,595)-2,6,6 " ~N trimethylbicyclo[3.1.1] hept - 3-

14t Pﬂ/l} 4 ~o0 F ihydro- | quina ui nazoI‘TCTI’qSﬁW’?lsﬂﬂg[(l
%H2,6,6 trinethylbicyclo[3.1.1]hept-3- N ~i

]-
0F3yr
L

oxy) ph
y)ethyl]-M



N N~) YIl1 o piperazinecarboxi m dam de 197 H 4-[2-(di net hyl am no) et hyl ]-N-
632.4 o F (3-[2-[2-fluoro-4-(methyl oxy) | phenyl]ethyl}-4-o0xo-3, 4 NI %H
di hydr o- 7- qui nazol i n_,yI) M Ng NI [(IR2S55)-2,6,6-tri metha/

bi cycl of 3. 1. AEWUEDY| 1-1- pi perazi necar boxi m dani de R&#US? 0‘”015959

4-[ 3- (di net hyl am no) propyl ]- 646.4 N-(3-{2-[2-fluoro-4- H

(met hyl oxy) - phenyl Jethyl }-4- ~o yl)-W7 qulna wuinazoli linyl)-[(1 R 2S,5S)-
2,6,6-trinmethyl NN, blcyclo[3.1.1]hept-3-yl]-1- N

p| per azi necarb ‘i q’n rlam de 214 \\D 2004/112793 PCT/1JS2004/015959__199 H
1-((2)-[(3-{2-[|2"%1|uoro-4- 603.3 O (mthy@k}'ﬁ%ﬁ?}!‘\iﬂé‘{mh | 9937
0xo0- 3, 4-di hydrg-7- |Ntw,\ H qui naz nyl,) el I~{"N'T N
S)-2,6,6-trinethyl-| ¢ | cyd of SCJ.;T.& ert -34?&]%3,@%4%&};] yl)-3|{N O
pl pehdi necar boxam de %Ig 342- [| 23-NH(18128,38.5R)e21676- 3 H

- itr Igicyglo[3.1.1]hept-3-
(et hyl oxy) pherlyl ] dt hyF}- 4 &, @&A g peé'égn’é’ﬂ-
carboximidamide

112 (3R)-N-(3-{2-{2-fluoro-4- 629.7
{methyloxy)phenyllethyl}-4-

Chirst

CH, oxo-3,4-dihydroguinazolin-7-

9“:
Hn yl)-3-(trifluoromethyl)-N'-
[(15,25,38,5R)-2,6,6-
l(F frimethylbicyclo[3.1.1lhept-3-
N’\ ylipiperazine-1-

carboximidamide

Table of Examples 113-215

No. Structure Name MH+
113 N-{3-[2-(2-flucro-4-methoxy- 548.2
phenyl)ethyl}-4-ox0-3,4-
dihydroquinazolin-7-yl}-3-
r1 hydroxy-N-[(1R,25,35,58)-
J\ 2,6,8-trimethyl-

T:L bicycio[3.1.1jhept-3-
on | vlazetidine-1-
carboximidamide

114 (2RBS)\-N-{3-2-(2,4- 610.3

dichlorophenyl)ethyl]-4-oxo-
3,4-dihydroguinazolin-7-yi}-
Jij\ 2 6-dimethyl-N'-

I(1R|28|38158)'2:6|6'
N
. ’Wo

trimethyl-bicyclo[3.1.1]hept-3-
yllmorpholine-4-
carboximidamide

115 (3R 5S)-N-[3-[2-(2,4- 808.30

dichlorophenyl)ethyl]-4-oxo-
3,4-dihydroquinazolin-7-yl}-
* 3,5-dimethyl-N'-

M [(1R,25,35,68)-2,6,6-

N N trimethyl-bicyclo[3.1.1]hept-3-
ylpiperidine-1-
carboximidamide

_Z
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qui nazolinyl)-N-[(1 R 25,55 - Nr~ H 2,6,6 L i

trimethylbicyclo[3.1.1]hept-3- ry Nry~/ O yl]hexahydro-1H1, 4 \\

di azepi ne- 1- car boxi m dam de 201 N-(3-{2-[2-fluoro-4- 665.4

(et hyl oxy) pWeM1&7P3/| } - 4- H oxo- 3, 4-di hydro-7 , O F qiGTAZepo4/015959
inyl)-3-methyl-4-(4- N N H net hyl phenyl)-N L [(1 RZS 55)-2,6,6- NM)N N
trimethyl bicyclo[3.1.1] hept-3- yl]-1 piperazi necarboxim dam' de 202
N-(3-{2-[2-fluoro-4- 645.4 (nethyl oxy)phenyl]ethyl)-4- oxo-3,4-dihydro-7 ,0
N qui nazolinyl)=4-(tetrahydro-2-/ E JQ- fI anvl rmfh\ll\-l\/l- N Y \_H
[ (1R 2S, 55)-2, 8, B8 trimethyl bi cycl of . 1. 1]# i % Dyi ¥
pi per azi necar bOXI m ) 0!20 N-(3- -fI rﬂ?—

(met hyl oxy) phenyl | €t h dr g AF[(Hemsrwm, anyl L4-[31 o

(met hyl oxy) progyl ] -IW [(1 RNZ %) 2r§*§‘\| tmethyibyeiel3di Whept-] 3. 1. 1] hept - 3-

yl}-1,4-diazepane-1-
carboximidamide

117 4-benzyl-N-{3{2-(2,4- 670.3
H dichlorophenyljethyl}-4-oxo-
c P 3,4-dihydroquinazolin-7-yi}-
\(j\/\ . N{(1R,28,35,55)-2,6,6-
“L j‘.\ H trimethylbicyclo[3.1.1]hept-3-
N NN ylpiperidine-t-
carboximidamide

118 H N-{3-[2-(2,4-dichlorophenyl)- | 657.3
a P ethyl]-4-oxo-3,4~
\@/\ ‘. dihydroguinazolin-7-yl}-4-
N H pheny-N-[{(1R,25,3S,5S)-
N N N/\( 2,6,6-
LN trimethylbicyclo[3.1.1]hept-3-
@ yllpiperazine-1-
carboximidamide

119 q N-(312-(2.4- 628.3

cl o dichlorophenyl)ethyl]-4-oxo-
\©:/\ @5 3,4-dihydroquinazolin-7-yl}-
N N y | N-(1R28,35,58)-2,6,6-
P& trimethylbicyclof3.1.1]hept-3-
N H PC@ yi]-3 4-dihydroisoquinoline-
2(1H)-carhoximidamide

120 H N-{3-{2-(2,4-dichlorophenyl)- 568.2
cl al ethyl}-4-ox0-3,4-
\@/\ 0 dihydroquinazolin-7-y1}-3-
N N 1 | hydroxy-N-{(1R,25,38,55)-
N A 2,6,8-trimethyl-
N N

N bicyclo[3.1.1]hept-3-
H \j\oH yllazetidine-1-

carboximidamide
121 l N-(2,3-Dimethyl-cyclohexyl)- 583.2
o N'-{3-[2-(2-fluoro-4-methoxy-
o phenyl)-ethyl]-4-ox0-3,4~
N N dihydro-quinazolin-7-y}-3,5-
| _ | dimethyl-piperazine-1-
F k"N NJ\N =" | carboxamidine
Ho L _NH

201



NN1yl]-1LN-~ O piperazinecarboximdamde 215 WO 2004/112793
PCT/ US2004/ 015959 204 N-(3 (2-[2-fluoro-4- 603.3
(et hyl oxy) phen et hyl }-4 oxo- 3, 4-di hydro-7- , O qui nazol I nyl)-4- propyl
N H[(1R 28, 3 éb%ﬁ‘]"ézéy NN~ trimet hyl bi cycl of 3. 1. 1] heft ‘%“%
yl']-1 pi perazi necar boxi m dam de 205 N-(3-{242-fluoro-4- 589 3 H
(met hyl oxy) phenyl ] ethyl}-4 ~o F quina oli vyl )4- e uinazlinyl)-nmethyl-M N
r~ [ (1R, 2S,5S)-2, 6, 6- ‘~~ trimethylbicyclo[3.1. 1] hept-3 g
yl ] hexahydr o- | K- d m de 206 '—l M3-f2-[2-f| uoro-4-
589.3 'o F (mstﬁ%l o) phenyl ] ot hyl 1 FAS oxd % It ‘P‘ﬁ %633
qui nazol i nyl) - N+ net - gN N ne I-3-é thyflalb H
((1R, 2S,59)-2, q, 6-tjri | of 1] rem u.d&ohw.blg}aam di ne P07 H
N-[(1-ethyl-3-gyrralidilnyl)-]{ 6 t hyl ]|-dweth@-pjpRragide-f-l uorof 4- Q F J(~~
L y iy Pyt K‘m u)EEOy] carbo(':(ampl!iineF (
N
123 N-{3-[2-{2-Fluoro-4-methoxy- | 589.2
phenyl)-ethyl]-4-0xo-3,4-
| dihydro-quinazolin-7-y1}-3,5-
0O o dimethyl-N'<(1,7 7-trimethyl-
\Q\/\ bicyclo[2.2.1]hept-2-yl)-
N piperazine-1-carboxamidine
F N
N
124 N-(6,6-Dimethyl- 589.2
H bicyclo[3.1.1]hept-2-
yimethyl)-N'-{3-[2-(2-fluoro-4-
I methoxy-phenyl)-ethyl}-4-oxo-
O 0 3,4-dihydroguinazolin-7-yl}-
H 3,5-dimethyl-piperazine-1-
NJL\’Q\N N carboxamidine
F k‘N J\N/\“\“‘
H LN
125 N-(1-Cyclohexyl-ethyl}-N'{3- | 563.3
& [2-(2-flucro-4-methoxy-
phenyl)-ethyl}-4-oxo0-3,4-
Q\/\N dihydro-quinazolin-7-yl}-3,5-
L k J\ dimethyl-piperazine-1-
Y N carboxamidine
e
126 | | N-{3-[2-(2-Fluoro-4-methoxy- | 569.2
phenyl}-ethyl}-4-ox0-3,4-
@ dihydro-quinazolin-7-yl}-N'-
Q\/‘N’ﬁm y indan-2-yl-3,5-dimethyl-
F k‘n )\N/\[ piperazine-1-carboxamidine
N
L~

202



N' N H oxo-3 -7-]ethyl}4- oxo-3,4-dih dihydr dro-7 "N N

qui nazolinyl)-N -[ (IR, 2S, 5S) -

i

204/1

lal

p trinmet

A 1 vi1loa
a—i }

ani-di

(0]

x0-3 4-di hydr
B qui nazolinyl)-W[2-(1- L Ni NN p‘iﬁTﬂéP‘?“ﬂ'PﬁW‘) ethyl]-N
bi cycl o[ 3. 1. 1] hept-3- N yl ] guani di ne 209 9
N- (2-cyanoethyl )-M 3-{2-[2- 559.2 H fluoro-4-(nethyl oxy)phenyl]-
~0 F 0-3,4iyro-7- quinazolinyl)-Nneththyl-M -

N r~ H[(1R 2

~Nt ri met hyl bi cy
PCT/ US2004/ 0154
M (3-{2-[2-fl ug

trimet hyl bi cycl

~ L
55"
r o- 4
o( 3.

2 1 11 bhaoant 2 1
O HepPt—> Y19

210 N-(3- (di met h)ani no
b " (et hyl oxy) - | ] et
ept-36 yl #iguani di ng

o.

«

2 dimethyl-N'-(2,8,6-trimethyl-

i

na3tlin-7-yly-85-~C

bicyclof3.1.1]hept-3-
yimethyl)-piperazine-1-
carboxamidine

trimethyl bicyclo[3.1.1] hept-3- N
yl ] guani dine_208 N-(3-{2-[2-fluoro-4- 589.3
| N xo- 3, di hY§
[ (IR 2S,5S)-2,6,6-trinethyl -

oe-7-]ethyl} ~

qui nazolin
S,55)-2,6,6 N

93
quing olin "N

128

,
v 3

N-{3-[2-(2-Fluoro-4-methoxy-
phenyl)-ethyl)-4-ox0-3,4-
dihydro-quinazolin-7-yl}-3,5-
dimethyl-N'-(1,3,3-trimethyl-
bicyclo[2.2.1Thept-2-yl)-
piperazine-1-carboxamidine

580.3

128

fons od Sy

(38)-N-{3-[2-(2-fluoro-4-
methylphenyljethyl]-4-oxo-
3,4-dihydroquinazelin-7-yl}-3-
isopropyl-N'-{(1R,28,35,55)-
2,6,6-trimethyl-
bicyclo[3.1.1]hept-3-vi]-
piperazine-1-
carboximidamide

587.3

130

{38)-3-benzyl-N-{3-[2-(2-
fiuoro-4-methylphenyljathyl]-
4-ox0-3,4-dihydroquinazolin-
7-y}-N-[(1R,28,35,55)-2,6,6-
trimethylbicyclof3.1.1]hept-3-
yllpiperazine-1-
carboximidamide

635.3

131

{33)-3-tert-butyl-N-{3-{2-(2-
fluoro-4-methylphenyl)ethyll-
4-0x0-3,4-dihydroquinazolin-
7-y-N-[(1R,28,38,68)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-
carboximidamide

601.3

132

(28,58)-N-{3-[2-(2-fluoro4-
methylphenyl)ethyl]-4-oxo-
3,4-dihydroquinazolin-7-yl}-
2,5-bis[2-(methylthio)ethyl]-
N-{(1R.28,35,565)-2,6,6-
trimethylbicyclo]3.1.1]hept-3-
yllpiperazine-1-

69834

carboximidamide

203



211 N-(3-(2-[2-fluoro-4- 434.2 H (nethyl oxy)phenyl]ethyl}-4- ~o F quina
oliihydro-I- uInainnyI) M (- NHnmethylethyl)-M-[(IR, 2S, 58)
2,6,6-trinethyl - i bl cycl o[ 3. 1. 1] hept-3- yliguani dine 212

N—(3 {2-(2-f WA 1427B31.3 -3 r -7]ethyl} 4 oxo ~ "IJT_CF}’“IS”M’BI%‘94 di hy
di hydro-7 | quinazol inyl)-M(2,2,6,6- "'\ ~HFIi"N

tetranet hyl -4-pi peddinyl)-M- Fi [(1R 2S, 3S,5S)-2, 6, 6-
trimethyl-bicyclo[3.1.1 Jhept-3 N yl]guanidine 213 N (3-{2- [2 fl uoro-4-
562.3 (neth yl—exy)phenyllethyll-4 H 0x0-3 4- rll hydro-7- ~ Q
qui nazol i nyp- 3-|, 824" -y M Jr~N[ 1R )(3 '( o "bff 674.4

trimethyl-bicyqglo(3.1 ]hep h:» 1 ?’F | jm dam de 214
N-(3-{2-[2-fluqro-4- [;SCEO Qﬂ-y. TPl
qui nazol i nyl) - 3- hyqgr M NOH [ (T

-3 H3S, 3)1R2$$$69)426@f-f
trimethyl-bicyglo[3. 1. 1 ]hept-3- N J jtimpthylbic I°[§ér1ﬂf19ptrﬁecar box| mi dani de
N

5

S
$3%
I,.
9
I

yI]pIperazm
carboximidamlde

{8aS)-N-{3-[2-(2-fluoro-4- 585.3

i;g p
H3
H methylphenyl)ethyl]-4-oxo-
F f’N Y)‘ H | 3,4-dihydroquinazolin-7-yl}-
"\yg@/ N N{(1R,28,35,55)-2,6,6-
E H trimethylbicyclo]3.1.1Jhept-3-
© H yllhexahydropyrrolo[1,2-

alpyrazine-2(1H)-
carboximidamide

(38)-N-{3+2-(2-fluoro-4- 603.3
methoxyphenyl)ethyl]-4-oxo-
3,4-dihydroquinazolin-7-yl}-3-
isopropyl-M-[{(1R,28,35,55)-
2,6,6-
trimethylbicyclo{3.1.1]hept-3-
yllpiperazine-1-
carboximidamide
{3S)-3-fert-butyl-N-{3-]2-(2- 617.4
fluoro-4-
methoxyphenyl)ethyl}-4-oxo-
3,4-dihydroguinazolin-7-yl}-
N{(1R,28,35,65)-2,6,6-
ENJ/( H trimethylbicycio[3.1.1]hept-3-
yllpiperazine-1-
carboximidamide
137 (38)-N-{3-[2-(2-fluoro4- 690.4
methoxyphenyl)ethyl]-4-oxo-

0 Y 3,4-ql|hydroqumazol:n—?-yl}-a-
‘Q\/\ \(tﬁ (1H-indol-3-ylmethyl)-A'-
N Ch H [(1R,25,35,568)-2,6,6-
F L‘N H*N’\r-“ $ trimethylbicyclo[3. 1.1]hept-3-
LN N ylpiperazine-1-

, carboximidamide
138 {25,58)-N-{3-[2-(2-fluoro-4- 709.4
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I8 § [ l o N-(2,6-dimethylphenyl)-3,5-
N NN * dimethylpiperazine-1-
' carboximidamide

[ HOE

141 (3S)-N-{3-[2-(2,4- 595.1
dichlorophenylyethyi]-4-oxo-
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N " 3,4-dihydrogquinazolin-7-yl}-
| N'-(1,2-dimethylpropyl)-3,5-
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5-ox0-N'{(15,25,35,56R)-2,6,6-

trimethylbicyclo[3.1.1]hept-3-

Yllpiperazine-1-carboximidamide

667.5

220

T N<h
Ao i

N
| P N L_nn

(3R)-3-(difluoromethyl)-N-{3-[2-(2-
fiuoro-4-methoxyphenylethyl]-4-
oxo-2-pyridin-3-yi-3,4-
dihydroquinazolin-7-yI}-N*-
[(18,25,38,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide

688.3

221

(3S)-N-{3-[2-(2-fluoro-4-
methoxyphenyl)ethyi]-2-
morpholin-4-yl-4-0x0-3,4-
dihydroquinazolin-7-yl}-3-methyl-
5-ox0-N'-[(15,25,35,6R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yilpiperazine-1-carboximidamide

674.6

218




269 r HN-(3-{2-[2-fluoro-4- B 3.88 MtH (nethyl oxy)phenyl]eth 650.40 AN

yl } - 4xo0- 3, 4- di hdi hydro ro N1 o 7-quinazolinyl)-4 ~J J~J (phenyl nethyl)-N -
[(1 R 2S,55)-2,6,6- trinmethylbicyclo[3.1.1] hept-3-yl]-1- piperid i
necarbommd"élO 04/4879370 Y 0 (3-{2-[2-fluoro-4- lo yl)-RETESBMALMH 4- 2-C
(3o0ro671. 29 (met hyl oxy) phenyl]eth p Lx a yl}-4-o0xo-3, 4-dihydro-
7-quinazolinyl)-N- [(1 R 25,55)-2,6,6- trinethylbicyclo[3.1.1 ]
hept-3-yl]-1- piperazineca rboxi mida mde 271 q N(3-{2-12-fluoro-4- B
3.54 MrH | O JV¥otr—irethyl.oxy) nhnn\ll oth 562 25 NHyl}-4-0x0: 3, 4-di hydro

“N g ~N I 7- quil &S dRmy ) L -8 tri met §AR6Gi cycl of 3. 1

] hept-3-yl)-4- m)rmm 2'3‘? W B“‘WS’ $004/|112798

PCT/ US20041015959 272Pi S &?}m et 7B BurshyMH N H 1 uor o- 4-
590. 29 5-oxo-N' -[(15,28,38,5R)-2 6,6~

trimethytbicyclo[3.1.1]hept-3-
yl]piperazine-1-carboximidamide

= (38)-N-{2-[(3R,55)-3,5- 7015

‘.LCH dimethylpiperazin-1-yl}-3-2-(2-
,L fluoro4-methoxyphenyl)ethyl}-4-
H ca,‘(\N

oxo-3,4-dihydroquinazolin-7-yi}-3-
methyl-5-0x0-N'-[(15,28,3%,5R)-
2,8,B-trimethylbicyclo[3.1.1Thept-
3-yllpiperazine-1-carhoximidamide

224 ‘E” 644.5

(38)-N-{2-(cyclopropylamino)-3-[2-
Hs| (2-fluore-4-methoxyphenyl)ethyl]-
JD\ 4-ox0-3 4-dihydraquinazolin-7-yf}-
J\ J\Nz\[\cm 3-methyl-5-oxo-N'-
[(18,2S,38,5R)-2,6,6-
frimethylbicyclo]3.1.1]hept-3-
yl]piperazine-1-carboximidamide

HyC (38)-N-[3-[2-(4-
ﬁ 'LCH ch!orophenyl)ethyl]-z-ﬂH-

225 641.4

imidazol-2-yl)-4-oxo-3,4-
N/\[‘GH’ dihydroquinazolin-7-yl]-3-methyl-
5-0x0-N-[{15,28,3S,5R)-2,6,6-

trimethylbicyclo[3.1.1]hept-3-
yl]plperazme-‘l -carboximidamide

Br oo | (38)N-3-2-(4- 699.2
\©\/\ y N“ i bromophenyl)ethyl}-4-oxo-2-

1 pyrazin-2-yl-3,4-
q’*ﬂ*" ﬁ*N’W“CH’ dihydroquinazolin-7-yl}-3-methyl-
™ | 5-0x0-N-[(15,25,35,5R)-2,6,6-
0 trimethylbicyclof3.1.11hept-3-
yllpiperazine-1-carboximidamide

227 H c\‘f‘ (3R})-N-{3-[2-(4- 7201
Br )
i \ CHy | bromophenyl)ethyl]-4-ox0-2-
\Q\/\N " e -

F | pyridin-3-y}-3,4-dihydroquinazolin-

h@A\N nj\n/\[w‘kp 7-yi}-3-(difluoromethyl)-N'-

P (N | [(18,28,35,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide

226

228 |, H,C % | (3R)-N-{3-[2-(2,4- 709.5
\Q\’\ “ CH, | dichlorophenyl)ethyl]-4-0xo-2-
N N’ £ | pyrazin-2-yl-3,4-
R e N~y"r | dihydroquinazolin-7-yi}-3-
2N L_nd | (difiuoromethyl)-N'-

[{18,28,35,5R)-2,6,6-
trimethylbicyclo[3.1.1thept-3-
yllpiperazine-1-carboximidamide

219



I (et hyl oxy) phenyl |l eth yl)-4-o0xo0-3,4-di hydro- 7-qu inazolinyl)-2,6-
dimethyl-N - [(1 R 2S,55)-2,6,6- trinethylbicyclo[3.1.1 ] hept-3-yl]-4-
m)rphollneca rboxi mid amde 273 oF ethyl 1-((2)- [(3(%_2 LZ B 3.67 MH
fluoro-4- 6% BBt hyl oxy) phenyl I eth N ~+ yl}-4- oxd 3 B WV 0- 7-

qui nazolinyl)amnol{[(1 R 2S,55)-2,6,6- trinethylbicyclo[3.1.1 ] hept-3
yl]Jimno}nmethyl)-4- piperid i neca rboxylate 274 F N (3-{2-[2-fluoro-4- B
3.75 MtH (et hyI oxy) phenyl ] et h 588. 31 yI)-4- 0xo0- 3, 4-di hydro g~N

7- qui nazol i nyl 298 7 d-rethy—N—-1/ 3 ”° ‘C\ ” 66—+ é‘e’fjsb cyclo[3.1.1

] hept-3-yl]-1-"pi d i mecaf‘ﬁ'@ '

N- (342-[ 2-F1 uof o- 4- . % § ﬁ'§/‘ ‘T“]‘@}?"%%? 34 | ¥~ Jq "
yl }-4-.0x0-, 4-difhydno -~y Ny O dlhydroqumazohn-?- }-3-methyl-

"\/IL K?";H 5-0x0-N'-[(15,28 35325%?) 2, 66-y

o trimethylbicyclo[3.1. 1]hept—3-
yi]piperazine-1-carboximidamide

230 (35)-N-{3-[2-(4- 696

CHs bromophenyl)sthyl}-4-oxo-2-
* pyridin-3-yI-3,4-dihydroquinazolin-
O/k | TySmetny 500N~
[(18,25,38,5R)-2,6,6-
timethylbicyclo[3.1.1]hept-3-
yi]piperazine-1-carboximidamide

231 HC (3R)—N-{3-[2-(4- 7194
ﬁ bromophenyl)ethyl]-4-oxo0-2-

q

pyrazin-2-yl-3,4-
N,\ k dihydroguinazolin-7-yi}-3-
{difluoromethyl)-N'-
[(18,28,38,5R)-2,6,6~
frimathyibicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidarmide
GH
282 *‘LSH, (3S)-N-{2-(cyclopropylamino)-3-[2- eea4
{2,4-dichlorophenyl)ethyl]-4-oxo-
)\ 3,4-dihydroquinazolin-7-yl}-3-
methyl-5-oxo-N'-[{15,28,38,5R)-
2,6,6-trimethylbicyclo[3.1.1]hept-
3-yllpiperazine-1-carboximidamide

233 |, . HGa~g® | (3R)-N-{3-[2-(4-bromo-2- 739.1
\Qf\/\ \ ch, | flucrophenyl)ethyl]-4-oxo-2-

,YL *‘ . g?ﬁ?ﬁfdﬂéﬁﬁn 7-y1}-3

N N F ={ -

/\{IH (difluoromethyl)-N'-

{(18,25,35,5R)-2,6,6-

trimethylibicyclo[3. 1.1]hept-3-

yi]piperazine-1-carboximidamide

(3R)y-3-(difluoromethyl)-N-{3-[2(2-| 688.5

.0 H,C
H,C ‘Q\/\N NHa fluoro-4-methoxyphenyl)ethyl)-4-
|: A oxo-2-pyrazin-2-yl-3,4-
F (N‘j/kh' u)\N’\f"'LF dihydroquinazolin-7-y(}-N'-
N (™| [(18,25,35,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1i-carboximidamide

HCa e | (3R)-N-{3-[2-(4- 675.4
\Q\/\Ni '1:"3 chloropheny!)ethyl]-4-oxo-2-
pyrazin-2-yl-3,4-

q’\/J‘ u’l‘n’ﬁ“‘kF dihydroquinazolin-7-yl}-3-

LN LN | (difluoromethyl)-N'-
[(18,28,35,5R)-2,6,6~
trimethylbicyclof3.1.1]hept-3-
yllpiperazine-1-carboximidamide

0

234

235 |g

220



N N L 7-quinazolinyl)-4- phenyl-N-[(IR 2S,5S)- 2,6,6- trinethylbicyclof3.
1.1 ] hept-3-yl]-1- pi perazi neca rboximda mde 276 o F "
N-(3-{2-[2-f] uoro-4- .62 MtH H (et hyl oxy) phenyl ] et h 560. 25
yl } - 4- oxo- BWAPH’“‘HVGT% H 7-quinazolinyl)-N - [(1 R 2S, SESTESBMBISN i net hy|
bicyclo[3.1.1 ] hept-3-yl]-1- piperid inecarboximd a mde 227 WO
2004/ 112793 PCT/ US2004/ 015959 277 ,0 F ~" [l 4-acetyl-N-(3-2-[2- B 3.47 M+H
H (meth 617.25 | ~ry nethyto xy)phenyl]eth r, N4 yl}-4-o0xo0-3, 4-di hydro- \J
\ 7quinazo|in'!§ N r11 RO%%S) ’) 6= frln‘gfh\llh|r~\/r~ln’-?1 1 ] h e
pt-3-y I] h ex ésh ‘ t H-'?zc X z@ngTB-IZ (- car boxi ni darfetid 278 o F
net hyl oxy) phengl ] ; f ‘fs vhelyi-2-flHg "? 4-di di hydro
-4-gx6-3,4-dihydroquinazolin-7-
N’\r‘ yl}-3-methyi-5-ox0-N'-
g ™ | [(18.25.35,5R)-26,6-
0 trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide
237 A (3S)-N-{3-[2~{4-chloro-2- 670.4
\CE/\ CH’ fluorophenyljethyl}-4-oxo-2-
(\/])\ i pyridin-3-yl-3,4-dihydroguinazolin-
®

H [(18,28,35,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide

238 °“= (3R)-3-{diflucromethyl)-N-{3-[2-(2-| 694.6

ﬁ o e €| fluoro-4-methoxyphenyl)ethyl]-4-
A

N’\f 7-yl}-3-methyl-5-oxo-N'-
N
N
[«]

i oxo-2-piperidin-4-yi-3,4-
N NTYF| dihydroquinazolina7-yl}-N'-
™ | [(18,28,38,5R)-2.6,6-
trimethylbicyclo[3.1.1]hapt-3-
yllpiperazine-1-carboximidamide
Hy ohy 7016
C

c

0 H | (38)-N-{3-[2-(2-fluoro-4-
m *!' methoxyphenyl)ethyl}-2-{(4-

Cl

239

NN | 003 4y droauinazolin 7oyl
NE | methyk5-oxo-N{(1S,2S,38,5R)-
0 2,6,6-frimethylbicyclo[3.1.1]hept-
3-yllpiperazine-1-carboximidamide

\ methylpiperazin-1-ylymethyl]-4-
(—N
)

H,G

240 (35)-N-{3-[2-(2,4- 694.3

a
H i ,
"I dichlorophenyliethyl]-2-{(3S)-3-
X hydroxypyrrolidin-1-yi{]-4-oxo-3,4-
ﬂ*“’\f‘c% dihydroquinazelin-7-yl}-3-methyl-
M| B-oxo-N'-{(1S,25,38,5R)-2,6,6-
o trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide

°' Ho (38)-N-{342-(4-
O/\ij@\ CH’ chilorophenyljethyl]-4-oxo-2-

o
CC. o) .

F
N
N
/kN
Cl
N
HO

241 676.5
| piperidin-3-yl-3,4-
(j)*‘w n)‘n’\"c}*’ dihydrogquinazolin-7-yl}-3-methyl-
" ™ | 5-oxo-N-(15,25,35,5R)-2,6,6-
o trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide

o HCa L1 | (38)-N-{3-[2-(4- 658.5
\©\/\ T‘LCW chlorophenyl)ethyl)-4-oxo-2-
) o, piperidin-4-yl-3, 4-
Cﬁ* N N’\‘ dihydroquinazolin-7-yi}-3-methyl-
HN 5-ox0-N'-[(15,25,38,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide

242

221



ro 7-quinazolinyl)-3 nmethyl-4-(4- nethyl phenyl)-N- [(1 R 2S,5S)-2, 6, 6-
trimethylbicyclo[3.1.1] hept-3-yl]- 1 pi perazi neca rboxi mida mde 279
N-(3-{2-[2-fluoro-4- B 3.34 MtH V v 'N x"~ N (et hyl oxy) ph I]eth 562. 28
V' pJ N-a yWOHBYURMB 4. di hydro 7-qui nazolinyl)-3- hyd?%‘i@sz PP R 2S, 3S,
55)-2,6,6- trinethylbicyclo[3.1.1 ] hept-3-yl]-1- pyrrolid ineca rboxi mda
m de 280 F N(3-{2-[2-fluoro-4- B 3.27 MrH (nethyl oxy)phenyl]eth 576. 30 NA
Nor 1 yl}-4-o0xo0-3,4-di hydro- 7- qui nazol [ nyI) 3- hydroxy-N - (1 R 2S,3S,
58)_21616_ tri rethv-bi h\lhln[g 1- Q \ll] 1 nl nnrirl i nnga boxi m da
m de 281 ,o0_ F Fﬁ% [2 'fﬁ@-a, BRI 0 4 576.38

(et hyl oxy) phenyl ] ¢t % p,pendin_3_yl_3 4
dihydroguinazolin-7-yl}-3-
(difluoromethyl)-N'-
[(18,28,3S,5R)-2,6,6-
trimethylbicyclof3.1.1)hept-3-
ylpiperazine-1-carboximidamide

CoF o Moo | (3S:N3-{2-2-Muorod- 687.4
m GHs methoxyphenylethyl}-2-(4-
NJk’@\ hi" methylpiperazin-1-yl)-4-ox0-3,4-
NJQN NJ\N/\[.\CH,

H '\,rNH

0

dihydroquinazoiin-7-yl]-3-methyl-
H,c'N\/I

N

244 [¢H
Q

5-oxo-N'-[{1S,25,3S,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carhoximidamide

245 ¥ how oM | (3S)NH3-[2-(2-fluoro4- 668.5
O:/\ CH, methoxypheny!)ethy(]-4-oxo-2-
N hll" pyridin-3-yl-3,4-dihydroquinazolin-
E?)%N NSy~ CHs | 7-yl}-4-hydroxy-3-methyl-N'-
P Ho (N, | [(15,28,35,5R)-2,6,6-
N OH | frimethylbicycio[3.1.1]hept-3-
yilpiperazine-1-carboximidamide
H
248 ga HG £t (38)~4-cyano-N-{3-[2-(2-fluoro-4- o773
\Q\/‘ CH’ methoxyphenyl)ethyl]-4-oxo-2-
i \ '1 o | Pyridin-3-yl-3,4-dihydroquinazolin-
(j)‘ N’\[* | 7yI-3-methyl-N'-[(18,28,3S,5R)-
W (.| 2:8,8-trimethyibicyclof3.1.1]hept-
N\ 3-ylpiperazine-1-carboximidamide
247 [§Hs cH, | (38}4-(cyanomethyl)-N-{3-[24(2- | 691.5
O‘Q\/\ H‘c“‘LcH, fluoro-4-methoxyphenyl)ethyl]4-
N N* oxo-2-pyridin-3-yi-3 4~
F (-\j)b D ’W‘GH’ dihydroquinazolin-7-yl}-3-methyl-

L LN NH(15,28,35,5R)-2,6,6-
trimethylbicycle[3.1.1]hept-3-
yl]piperazine-1 -carqulmidamide

248

N no (3R)-N-{3-[2-(2-fluoro4- 6706
\Cﬁ/\ 'Lcﬂa methoxyphenyljethyl]-4-oxo-2-
jj@\ pyridin-3-yl-3,4-dihydroguinazolin-
(ﬁ)ﬁ, ﬁ NN 7-yl}-3-(flucromethyl)-N'-
P LU | [(15,25,35,5R)-2,6,6-
N trimethylbicyclo[3.1.1]hept-3-
yl}piperazine-1-carboximidamide

249 (3R)-N-{3-[2-(2-fluoro-4- 706.5
H" methoxyphenyl)ethyl)-4-oxo-2-
pyridin-3-yl-3,4-dihydroquinazolin-
(j)\ /\ 7-yl}-3-(trifluoromethyl)-N'-
Lt | [(15,28,35,5R)-2,6,6-

trimethylbicyclo[3.1. 1Jhept-3-
yl]piperazine-1-carboximidamide

222



N N yl }-4-o0xo- 3, 4-di hydro- 7-quinazoli nyI )- 2- (hydroxynethyl)-N- [(1

R 2S,3S, 585)-2,6,6- trimethylbicyclo[3.1.1 ] hept-3-yi]-1- pyrrolid
(necarboxi mda mde 228 WD 2004/ 112793 PCT/ US2004/ 015959 282 ' o

(3R 4R) - N- (F9PYYIPB 3.33 MvH (neth 577.82 ' ~ a met®¥ %%S?j%ﬁ’enyueth N~

yi } - 4- oxo- 3, 4-di hydro- oN 7-qui nazolinyl)-3,4- dihydroxy-N - [(1

R 2S, 3S,55)-2,6,6- trinmethylbicyclo[3.1.1 ] hept-3-yl]-1- pyrrol id i neca
rboxi mida mide 283 HN(3-{2- [2 fluoro-4- B 3.62 MMH o0 F

(et hyl oxy) pher H—doxo—3—4—di-hydro—N-N 1 ?%

7- qui nazol i nyl ) (@H{%E%@}ﬂltomwet hyl Bi cyC| p[ 3. 1. 1]
hept - 3-yl ] - 4- 9?'&5‘" gl mg‘mg&g_ 284 0" N F

(3S, 4S) - N-(3- { 2 B (Roredt

[(15 28,35,5R)-2,6,6-

trlmethylblcyclo[fs 1.1]hept-3-
yllpiperazine-1-carboximidamide

251 8% How o | (BR)-N-{3-[2-(2-flucro-4-
\Q:/\ e cH,| methoxyphenyl)ethyl]-4-oxo-2-
N NI" pyrazin-2-y|-3,4-
ENj)\\N N’LN’\r‘“‘F dihydroguinazolin-7-yl}-3-
- L~ | (Auoromethyl)-N'-{(1S,25,35,5R)-

2,6,6-trimethylbicyclo[3. 1. 1]hept-
3-yllpiperazine-1-carboximidamide

252 ¢ e . B | (3R)}-N-[3-[2-(2-fluoro-4- 660.5
\©’\/\ 2 ! CHa methoxyphenyl)ethyl]-4-oxo-2-
N)K/Ej\ 11 (4H-1,2,4-triazol-3-y})-3,4-
N'N'ﬁ/k'N ﬁ)\N/\fﬂ\\F dihydroquinazolin-7-yi]-3-
NH (fluoromethyl)-N'-[{18,28,35,5R)-

2,6,8-trimethylbicyclof3.1. 1}hept-
3-yl]piperazine-1-carboximidamide

671.4

283 13 wcn . CH | (BRIN-{3-[2-(2-fluoro4- 678.5
‘@’\A 9 : CH, methoxyphenyl)ethyl]-2-
)N\ ,1-‘ morphelin-4-yl-4-0x0-3,4-
w~.{ dihydroguinazolin-7-yl}-3-

()" UH Pl (fluoromethyl)-N'[(15,28,38,5R)-
2,6,6-tfrimethylbicyclo]3.1.1]hept-
3-yl]piperazine-1-carboximidamide

254 |6H, cHy | (3R)-N-[3-[2-(2-fluoro-4- 676.4

Q F
CHy | methoxyphenyl)ethyl]-4-oxo-2-

muﬁm “ {1,3-thiazol-2-y}-3,4-

N A “| dihydroquinazolin-7-y]-3-

L NONTYF

s LNk (fluoromethyl)-N'-[{15,28,38,5R}-
2,6,6-trimethylbicyclo{3.1.1]hept-
3-ylipiperazine-1-carboximidamide

255 (3R)-N-[3-[2-(2-fluoro-4- 658.5
"CH methoxyphenyl)ethyl}-2-(1H-
imidazol-2-yl)-4-0x0-3,4-
”/\T w~¢| dihydroguinazolin-7-yi]-3-
(luoromethyl)-N'-[{15,25,38,5R)-

2,8,6-trimethylbicyclo[3.1.1]hept-
3-yllpiperazine-1-carboximidamide|

256 | (BR)-N-{2-cyano-3{2-(2-fluoro4- | 618.4
methoxyphenyl)ethyf]-4-0x0-3,4-
\Q\A j\/@\ dihydroquinazolin-7-yl}-3-
’\T ~ | (fluoromethyl)-N'{(18,28,5R}-

2,6,6-trimethylbicyclo[3.1.1]hept-
3-yllpiperazine-1-carboximidamide|
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ai (nmethyl oxy)phenyl]eth H "~ yl}-4-o0oxo0-3, 4-di hydro- oN 7-quinazolinyl)-3, 4-
di hydroxy-N - [(1 R 2S,3S5,55)-2,6,6- trinmethylbicyclo[3.1.1] hept-3-yl]-1-
pyrrol id inecarboximda mde 285 1 H N (3-{2-[2-fluoro-4- B 3.87 MMH o
(et hyl oxy) PYRWH1EPR 559.27 N~ | N ‘N yl}-4-oxo-3, 4- BEHUBPUORRE 7- qui nazol
inyl)-N-4H " N 1,2, 4-triazol-4-yl-N'- -N[(1R 2S,3S,55)-2,6,6 trineth

yl bicyclo[3.1.1 ]

M+rH o' a®

hept - 3-yl ] guani di ne

286

HN(3-{2-[2-fluoro-4- A 2.72
$ _ (et hyl oxy)phenyl]eth 536 23 b tia yl}-4oxo-3, 4 di hydro H

7- qU| I’laZO| i ny| [N /’) Ih\lr‘lr‘ nv_\lnf h\ll \ ' [ (1 D ’)Q QS_,_EQ\ 7 B

trinet hyl bi cycl 3?‘{3_ Thog r]_gua Rep-for %4%004/ 139483

PCT/ US2004/ 015959 «5@ fI uof Hedome T e bH AO-1

(et hyl oxy) phenyl ] et h 5485 ~=4- oma,d GinebInyra -~ +

7-qui nazol i nyl Y-N 1(2- hydr oxypr NI(+8,483B,9R)-2883S, 5S) 42, 6, 6
trimethylbicyclo[3.1.1]hept-3-
yllpiperazine-1-carboximidamide

258 chial | (3R)-N-{2-(cyclopropylamino)-3- | 648.5

A iﬁ@‘n""@ ~

[2-(2-fluoro-4-
methoxyphenyljethyl]-4-oxo-3,4-
dihydroquinazolin-7-yl}-3-

2,6,6-frimethylbicyclof3.1.1]hept-

(flucromethyl)-N'-{{18,25,38,5R)-

3-ylpiperazine-1-carboximidamide

Table of Examples 259-343

Ex.

Structure
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lon

259

N-{3-[2-(2-fluoro-4-
methylphenyl)ethyl]-4-
ox0-3,4-
dihydroguinazolin-7-

yI}-3-ox0-N'-
[(1R,28,35,565)-2,6,6-
trimethylbicyclof3.1.1}
hept-3-yl]piperazine-1
carboximidamide

i

B

3.35

M+H
§59.3

260

w| | N-{3-[2-(2,4-
dichlorophenyl)ethyl]-
4-0x0-3,4-
dihydroguinazolin-7-

yi}-3-ox0-N*-
[(1R,25,38,565)-2,6,6-
trimethylbicyclo[3.1.1]
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fluoro-4-
(methyloxy)phenylleth
yl}-4-ox0-2-(3-

" pyridinyl)-3,4-dihydro-
7-quinazolinyl]-2, 8-
dimethyl-N'-
[(1R,28,35,58)-2,6,6-
trimethylbicyclof3.1.1]
hept-3-yl]-4-
morpholingcarboximid
amide
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N-[3-{2-[2-fluoro-4-
(methyloxy)phenylleth
yl}-4-ox0-2-(3-
pyridinyl)-3,4-dinydro-
7-quinazolinyl]-3-oxo-~
N-{(1R,25,38,5S)-
2,6,6-
trimethylbicyclo{3.1.1]
hept-3-yl}-1-
piperazinecarboximida
mide

2.64

M-H
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(3R,58)-N-{3-{2-[2-
fluoro-4-
(methyloxy)phenyl]eth
yl}-4-0x0-2-(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-
piperidinecarboximida
mide
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M-H
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hept-3-yl]-1-
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hept-3-yl)-1-
piperazinecarboximida
mide
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N N,“ H yl-4-ox0-3,4-dihydro-

¥ Sy Ay 7-quinazolinyl)-4-

A | hydroxy-4-methyl-N'-
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trimethylbicycio[3.1.1]
hept-3-yi]-1-
piperidinecarboximida
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304 |14 N-(3-{2-2-fluoro-4- A 258 | M-H
Qf 2 (methyloxy)phenylleth 801.42
N N H
N

)] yl}-4-ox0-3,4-dihydro-
N r{l 7-quinazolinyl)-4-

N | [(methyloxy)imina]-N'-
-°| | {(1R,25,35,55)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl}-1-
piperidinecarboximida
mide
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quinazolinyl]-3-
hydroxy-N'-
[(1R,28,38,58)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl}-1-
azetidinecarboximida
mide

3pHéﬁyI§é$r

ydro-7

Ld. 2o
L )

Vigks

m de 315
595 C N
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(38)-N-{3-{2-(2.4-
dichlorophenyl)ethyl]-
2-{4-morpholinyl)-4-
oxo-3,4-dihydro-7-
quinazolinyl]-3-methyl-
5-oxo0-N'-
[(1R,28,35,55)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl}-1-
piperazinecarboximida
mide

3.69

M+H
6894

307

N-[3-[2-(2,4-
dichlorophenyl)ethyl}-
2-(4-morpholinyl)-4-
oxc-3,4-dihydro-7-
quinazolinylj-3,5-
dimethyl-N'-
[{1R,28,35,58)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
piperidinecarboximida
mide

3.73

M+H
693

308

{3S)-N-{2-(4-acetyl-1-
piperazinyi)-3-{2-(2,4-
dichlorophenyljethyl]-
4-0x%0-3,4-dihydro-7-
guinazolinyl}-3-methyl-
5-ox0-N'-
[(1R,28,35,58)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
piperazinecarboximida
mide

3.59

M+H |
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dinmethyl-N - [(1 R 2S,38, 55)-2,6,6- tri

nor phol i necarboximd am de 316 H N-[3 [
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hydroxy-N'-
1(1R,28,38,55)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yi]-1-
azetidinecarboximida
mide

310 (38)-N-{3-[2-(2 4- Cc 36 M+H
um 9 jfgf dichlorophenyl)ethy(l- 721
N)’D N | | 2-((38)-3-methyt-5-

Oﬁ/\NJ*N H)\N/\ oxo-~1-piperazinyl]-4-

‘\IrNH ox0-3,4-dihydro-7-
& quinazolinyl}-3-methyl-
5-ox0-N'-
[(1R,28,35,65)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
piperazinecarboximida
mide

r yl bicyclo[3.1.11 hept-3-yl]-4-

net h
2-(2, 4- A278M+H aao
4-

—

il VN34 C | 361 | M+H
\(I/\ 0 dichlorophenyl)ethyl}- 680
N NNy | 2-1(38)-3-methyl-5- |
o pne Syl
HN\_) H oH{ quinazolinyl}-3-
hydroxy-N'-
[(18,25,35,5R)-2,6,6-
trimethylbicyclof3.1.1]
hept-3-yl]-1-
azetidinecarboximida
mide

312 o~ a o1 |BS)N{3-2-(2,4- C |35 | M
\@/\ o j& dichlorophenyl)ethyl)- 880
NJK/Q : -(3-hydroxy-1-
N

N
| . jazetidinyl)-4-ox0-3,4-

H*N/ﬁ"' dihydro-7-

HO NH iquinazolinyl]-3-methyl-
o [5-oxo-N'-

1(18,25,38,5R)-2,6,6-

trimethylbicyelo[3.1.1]

hept-3-ylj-1-

piperazinecarboximida

mide
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qui nazolinyl]-2, 6- dinethyl-

~ pi perazinyl)-4-ox0-3,4- H/
[(1 R 2S,3S,55)-2, 6, 6-

di hydr o- 7-
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(3S)-N-[3-] ‘{22 U278 2. 74 MeH  H di chl or ophenyl ) et hy| | BECTAGRO048LPR- hydr oxy- 1-
pi peddi nyl ) - 4- oxo-3, 4 N HL m di hydro-7 HO qui nazolinyl]-3-nethyl- 5oxo-N -

[(1 R2S, 3S, 559)-2,6,6- trinethylbicyclo[3.1.1] hept-3-yl]-1- pipe
razineca rboximda mde 320 ¢ GH (2R 6S)-N-13-[2-(2,4- A 2. 78 Mi+-H

di chl or ophenyl )et /|1- Z09 N N' H 2-(4-hydroxy-1 )" N | NN
pl peridinyl) -4
R 2S, 3S,59) -2
oxi m d
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Dts
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4 gH ~0 di

%&f

ﬂ-{s-[q-mznazol I ny
pdichiotophenyllegi--
2-(3-hydrt!;xy-1-
azetidinyl)-4-oxo-3 4-
d]hydro-?-

| quinazolinyl]-3-

hydroxy-N'-
[(18,28,35,5R)-2,6 6-
trimethylbicyclo[3.1.1)
hept-3-yl]-1-
azetidinecarboximida
mide

11e2,

3-yl]-

:)13621|
1- g

nmhhyl
r gk |

314

(3R,55)-4-cyanc-N-[3-
[2-(2,4-
dichlorophenyl)ethyl)-
2-(4-morpholinyl)-4-
oxo-3,4-dihydro-7-
quinazolinyl]-3,5-
dimethyl-N'-
[(1R,25,35,55)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-1-
piperazinecarboximida
mide

2.81

M+H
719

(2R,6S)-N-[3-[2-(2 4~
dichlorophenyljethyl]-
2-{4-morpholinyl}-4-
0x0-3,4-dihydro-7-
quinazolinyl]-2,6-
dimethyl-N'-
[{1R,28,38,55)-2,8,6-
trimethylbicyclo[3.1.1]
hept-3-yl}-4~
morpholinecarboximid
amide

2.84

M+H
695

316

N-[342-(2,4-
dichlorophenyl)ethyl}-
2-(4-morpholinyl)-4-
oxo-3,4-dihydro-7-
quinazolinyl]-N'-
[{1S,2R,3R,5R}-2,6,8-
trimethyibicyclo[3.1,1]
hept-3-yl]-4-
morphelinecarboximid
amide
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M+H
667
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2-(4-methyl-1-
piperazinyl)-4-ox0-3 4~
dihydro-7-
quinazolinyl]-3-methyl-
5-oxo-N'-
{{(1R,25,35,565)-2,6,6-
trimethylbicyciof3.1.1]
hept-3-y{]-1-
piperazinecarboximida
mide

meA hy
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M+H
707
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{2R,6S8)-N-[3{2-(2,4-
dichlorcphenyl)ethyl]-
2-(4-methyl-1-
piperaziny!}-4-oxo-3,4-
dihydro-7-
quinazolinyl]-2,6-
dimethyi-N'-
{(1R,28,38,55)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-4-
morpholinecarbeximid
amide

228

M+H
708
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(38)-N-[342-{2,4-
dichlorophenyhethyl]-
2-{4-hydroxy-1-
plperidiny!)-4-oxo-3,4-
dihydro-7-
quinazolinyl]-3-methyl-
5-ox0-N'-
[(1R,25,35,55)-2,6,6-
trimethylbicyclof3.1.1]
hept-3-yl]-1-
piperazinecarboximida
mide

2.74

M+H
708

320

(2R,65)-N-[3-[2-(2 4~
dichlorophenyljethyl]-
2-(4-hydroxy-1-
piperidinyl)-4-oxo-3,4-
dihydro-7-
quinazolinyl]-2,6-
dimethyl-N'-
[(1R,28,38,5S5)-2,6,6-
trimethylbicyclo[3.1.1]
hept-3-yl]-4-
morpholinecarboximid
amide

278

M+H
709
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hept-3-y{]-4-
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Ar boxi

- 276,
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6M+H
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N-{3-{2-{2 4-
dichlorophenyl)ethyl]-
2-{4-methyl-1-
piperazinyl}-4-0x0-3,4-
dihydro-7-
quinazolinyl}-3-
hydroxy-N'-
[(1R,28,35,55)-2,6,6-
trimethylbicyclo[3.1.1)
hept-3-yi]-1-
azetidinecarboximida
mide

2.18

M+H
666

323

(3R,558)-4-cyano-N-{3-
[2-(2,4-
dichlorocphenyl)ethyl]-
2-{4-methyl-1-
piperazinyl)-4-oxo-3,4-
dihydro-7-
quinazelinyl]-3,5-
dimethyl-N'-
[(1R,25,35,55)-2,6,6-
frimethylbicyclo[3.1.1]
hept-3-yl}-1-
plperazinecarboximida
mide
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M+H
732

324

N-{3]2-(2,4-
dichlorophenyl}ethyl]-
2-(4-methyl-1-
piperazinyl)-4-oxo-3,4-
dihydro-7-
guinazolinyl]-4-oxo-N'-
f(1R,2S,35,55)-2 6,6-
trimethylbicycio[3.1.1]
hept-3-yi}-1-
piperidinecarboximida
mide
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M+H
692
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pi perazi necarboximda mde 334 GG N[3-[2-(2,4- A 2.68 MtH
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-4- - -Idi 4 ro-7-
yl } - 4- oxo- 3, 4-|di hy dro N o 3‘«@3 zogumajmyl}”
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4-0x0-3,4-

dihydroguinazolin-7-
yl}-N'-
[(1R,25,35,55)-
2,6,6-
trimethylbicyclo[3.1.
1]hept-3-yl]-2,5-
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1}hept-3-
yllpiperazine-1-
carboximidamide

2.48

M+H
575.8

244



R 2S, 3S,5S5)-2,6,6- trinethylbicyclo[3.1.1 ] hept-3-yl] h exa hydro- 1
, 4-di azepi ne-1- carboxi m dam de 343 acl o H N-{3-12-(2,4- A 3.01 M+H
~I H dichl orog nyl)ethyl]- 628 N 4-o0xo-3, 4-di hydro-7 qul nazolinyl}-N -
1 R 2S, 33}%5042112% trinmeth ylbicycl 0[3.1.1 ] heb@T"gﬁZM"l%SM d i
dr o- 2(1H)isqu| nol i necar b ox.i d am de Tabl e of
Exanpl es 344-390 Ex. Rot. Structure Nane Mt ho ime lon (mn) 344 N N..
N{3-[2-(2-fluoro-4- A 2.32 MtH net hyl phenyl ) et - 582.3 41 -oxo oxo-3,4
N di hydroquin zo.'mj fff!!! yll-3.0x0-N- [ (1 S-3S5-58) -2 6,.6- trimeth
y |l bicyct q¥3|1 hep;,\rg - (BaR)N-{@-f2-(2~ rahyd422— BM+Hi m dazo[ 4, 5-

: |}
c] pyr | di ne-5- |car JoxF m m;]ovﬁ-h et 585.3

4-0%0-3,4-
dihydroquinazolin-7-
yi}-N'-
[(1R,28,38,55)-
26,6-
trimethylbicyclo[3.1.
1]hept-3-
yilhexahydropyrrolo[
1,2-alpyrazins-
2(1H)-
carboximidamide

m
d
hy

R
t

351 "m N-{3-[2-{2,4- A 254 [ M+H
““:(B: dichlorophenylethyl] 592.1
’EJCL -4-0x0-3,4-dinydro-
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trimethylbicyclef3.1,
1thept-3-yi]-1-
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1]hept-3-yI]-1-
azetidinecarboximid
amide

2.19

M+H
517.20

364

(4E)}-N-{3-{2-[2-
fluoro-4-
{methylaxy)phenyllet
hyl}-4-oxo-3,4-
dihydro-7-
gufnazolinyi)-3-
methyl-4-
[{(methyloxy)imino}-
N-[{1R,25,35,68)-
2,6,6-
trimethylbicyclo[3.1.
1]hept-3-yl}-1-
piperidinecarboximid
amide

1.07

M+H
617.21

248

NvVN. N (BaR)-N-[3-[2-(2- B 4.22
888 -o0xo0-3,4- di hydroqui nazo
b icyclo [3.1.
IHP3 1, 2-a] pyrazine- 2(1 H) - carboxi iiTARWIOBE? A GO ~c
I chl orophe592.1 H

1] hept - 3-

4x A



N hyl }-4-0x0-3,4 N NH di hydro-7- quinazolinyl)-N- [(1 R 2S,5S)-2,6, 6-
trimeth yl b icyclo[ 3.1. 1]hept-3-yl]-1- piperazinecarboxim dam de
trifluoroacetate 353 ~" F K I N (3-{2-[2-fluoro-4- A 2.73 M+H

(et hyl oxy) MEEWWIEP3 583. 2 H hyl }-4-0x0-3,4 " t4 di hyRffTUSP00{015959

qui nazolinyl)-N-(2- pyridi nylmeth y I)-N'- [(1 R 2S5,55)-2,6,6- trinethylb
icyclo[3.1. 1 ]Jhept-3 yl]Jguanidine trifluoroacetate 245 WO 2004/112793

PCTI US2004/ 015959 354 _ i xH {2ethyl - - -((2)-[(3- A 2.60 MrH "Y~LTI "'
{2[2 -fluorouof-64+634dd— (omthyloxy)phenyllet N ~cyN= hyl1l-4-oxo- 3, 4-

"oH di hydro-7 |§85i d nyl)a @ )!4{{2[(4-61(:@/[!1% 2S BS) - 2| 4 6-| M+H
. S

trimethyl bicycl o | m gﬁ’%}“h‘b% Byl )43- hyproxy-78t prolinate
N G dichlorophenyljethyl]

~4-0%0-3 4-cihydro-
7-quinazolinyi}-4-
methyl-N'-
[(1R,25,35,58)-
2,6,6-
trimethylbicyclo[3.1.
1]hept-3-yi}-i-
piperazinecarboximi
damide

a T || Nq32-2.4- c 349 | M+H
\ ’fl dZICR?Src))%henytlr)‘elthsyi] 707
- -, -n"‘e g T

o*{’\N’J*N [}’I\N’ﬁ oxo-1-piperazin§l]—4—

i .|| ox0-3 4-dihydro-7-
quinazoliny!}-4-
methyl-N'-
[(1R,28,35,59)-
2,6,6-
trimethylbicyclo[3.1.
1lhept-3-yl]-1-
piperazinecarboximi
damide

o al N-{2-(2- _ A 276 | WHH
\CI/\ T ]\4 acetylhydrazino)-3- 640
NﬁD N H | [2-(2,4-

H’E” I} dichlarophenyl)ethyl]

\3\ -4-0x0-3,4-dihydro-
7-quinazolinyi}-3-
hydroxy-N'-
[(1R,28,35,55)-
2,6,6-
trimethylbicyclo[3.1.
1]hept-3-yl]-1-
azetidinecarboximid
amide

OYN\)

366 | o

367

249



trifluoroacetate (salt) 355 H (2S,3S)-N-{3-[2-(2,4- A2.70 MWH 01 1 4 y~y

di chl or ophenyl ) et hyl ]

7- qui nazol i nyl

[
2,6,6 trimeMRIMAYEI o] 3. 1.

) - 2-

-0-3,- 610.3
(hydroxynmethyl)-3- tOH a™
1] hept - 3-yl

N NH -4oxo4-dihydroihydro gx
nmet hyl - N

[(1 R 2S,3S, 55)-
]-1- pyrrolid PCTAESRUMD I |

m

dam de trifluoroacetate (salt) 356 ¢ " (2R 3S)-N-{3-[2- A 2.73 MWWH (2, 4-

612.2 "

di chl or ophenyl ) et hyl ]
H H hydroxy-2 (hydroxynethyl)-N -

1 hr\r\t 3

\l| 1 1

r -4-oxo-3, 4-di hydr o-
[(1 R2S, 3S, 55)-

n\:v £ c\l |

icyclo[3.1. 1j
(salt) 357 a,
5di chl or opheny

@68 1
1) et

L@?%

dinecarboxim
QS?WLM’SH

a ¥ -
1B [,;:sblgmfam? o
dichlorophenyl)ethyl]
-4-0x0-3,4-dihydro-
7-quinazofinyl}-3-
methyl-5-oxo-N'-
[(1R,2S,35,53)-
2,6,6-
trimethylbicyclo[3.1.
1ihept-3-yl}-1-
piperazinecarboximi
damide

8, 4-

(c -

SD®. 2

M+H
681

369

| yllhydrazinecarboxi

2-acetyl-N-{2-(2-
acetylhydrazino)-3-
[2-(2,4-
dichlorophenyl)ethyf]
-4-0x0-3 4-dihydro-
7-gquinazolinyl}-N'-
[(1R,25,38,58)-
2,6,6-
trimethylbicyclo[3.1.
1]hept-3-

midamide

2.87

M+H
641

370

N-{3-{2-(2,4-
dichlorophenyl)-
ethyl}-2{[2-
{dimethylamino)ethyl
laming}-4-0x0-3,4-
dihydro-7-
quinazolinyl)-3-
hydroxy-N'-
[(1R,25,38 48)-
2,8,6-trimethyl-
bicyclo[3.1.1]hept-3-
yll-1-azetidine-
carboximidamide

22

M+H
654

371

N-{3-[2-(2,4-
dichlorophenyl)ethyl]
-24(2-
hydroxyethy!}amino]
-4-0%0-3,4-dihydro-

7-guinazolinyl}-3-
hydroxy-N'-
[(1R,28,35,55)-
2,6,6-
trimethylbicy<lo[3.1.
1]hept-3-yl]-1-
azetidinecarboximid
amide

2.73

M+H
627

250

7- qui nazol i nyl } - 3-
2,6,6 trinmeth y | b
i de_trifl

roacet ate



7-qui nazolinyl}-3- hyd roxy-2-meth yl-N - [(1 R 2S5,55)-2,6,6 tri m

| bi cycl of 3.1. 1]hept-3-yl]-1- pyrrolid in eca rboxim dam de
fl uoroacet ate & salt) 246 WD 2004/112793 PCTI US2004/ 015959 358

(3R 5S) - N- (W0p804{1327933 3 01 MtH |V fluoro-4- 589.23 PBGT{lS2004/015959

(et hyl oxy) phenyl]et F IN hyl}-4-o0xo-3,4- dihydro-7- quinazolinyl)-3,5-
dimethyl-N - [(1 S,2R, 3R, 5 R- 2,6,6- trinmethylbicyclo[3.1,

c
h
ri

1] hept-3-yl]-1- . piperazinecarboxim damde 359 n (3S)-N-(3-(2-[2- B 3.02
MtH 0 fl uor 0-pd——prhbrdmeNeda =iy 03 -phe nyH-et— Nt N—-hyH—4—ex0- 3, 4- N
ANN di hydr o- 7-| 3¢ EON-B3-[1-R#S, 2RA 3R, §R)EB ?“’6”6- trimethyl
bi cycl of 3. 1. dzlcRI;rophenyl)ethyll " 668

hydroxyethyliamino]

-4-ox0-3,4-dihydro-
7-quinazolinyl}-3-
methyt-5-oxo-N'-
[{(1R,25,35,55)-
2,6,6-
trimethylbicyclo[3.1.
1ihept-3-yI]-1-
piperazinecarboximi
damide

o o N2-{3-[2-(2,4- A 2.31 | M+H
T, N\@ dichlorophenyljethyl] 695
. ] 1 - 7-((38)-3-methyl-
’“Y\u*u HJ\N’\‘ 5-0X0-1-
° N piperazinyl){[{1R,2S,
ki 38,58)-2,6,6-
trimethylbicyclo[3.1.
11hept-3-
yllamino}methyliden
é}aming]-4-0xo-3,4-
dihydro-2-
quinazolinyl}- -N'-
methyiglycinamide

374 | g, _a \&f N*{3-[2-(2,4- A 2.35 | M+H
\@/\ dichlorophenyljethyl] 654
N || =7-[({3-hydroxy-1- ,
M H)\\ B azetidiny){[(1R 28,3
T N || 5551266
trimethylbicyclo[3.1.
1Jhept-3-
yllamino}methyliden |
g)amino]-4-oxo-3,4--
dihydro-2-
quinazolinyl}-N'-
methyglycinamide

375 | T | NB2+2.4- A |093 |mH
Gm dichlorophenylethyl] 627
N/b N H -2-[methyl-

373

. {methyloxy)aminol-
N ¥\ [} 4-ox0-3,4-dihydro-7-
oH| | quinazoliny!}-3-

hydroxy-N'-
[(1R,2S,38,5S)-
2,6,6-trimethyl-
bicyclo[3.1.1jhept-3-
yi]-1-azetidine-
carboximidamide

251



1] hept-3-yl ]-1- piperazinecarboxim dam de 360 o N (3R, 58)-N—[3-[2-[2- D
2.23 MtH  fluoro-4- 666.33 (methyloxy)phenyl]et hyI} 4-0x0-2-(3 N b L "~
pyridinyp-3, 4- di hydro-7- quinazolinyl]-3,5- dinethyl-N - 1R, 2S, 3S, 59) -
2,6,6- tri rr‘é’PHQ‘!““b’"?% clo[3.1. 1 ]Jhept-3-yl]-1- pi per"&f‘i‘ﬁ YIEB%i M dani de
247 \\D 2004/ 112793 PCT/ US2004/ 015959 361 H N(3-{2-[2-fluoro-4- D 2.5 M+H

(met hyl oxy) phenylJet 625.30 F ~ 1 N " hyl}-4-0x0-3,4 [ N& di hydro-7-
gui nazol i nyl ) - 3- [(rrethyls u lion yl )am no]-N- [(1 R 2S,3S, 55)- 2,6, 6-
tdmeth y | b i—e—yet—-of 31 —1]hept-3-yl]-1- azetidinecarboxim am de
362 o p, 1-((4Fr9 3 {2- [ 2- D 2. 5# MpH-acetyl-N-{3-2- A 231 | M+H
o (2,4-dichioro- 628
mﬁ@ O B
NI | minofdonoad.
' u*u’ujé/ dihyc}ro-’/-

quinazoliny!}-N'-
[(1R,25,35,58)-
2,8,6-trimethyl-
bicyclo[3.1.1]hept-3-
yllhydrazinecarboxi
midamide

377 | o . I, || N322.4- A 175 | M+
\GC/\ i dichlorophenylethyl] | 707
i: .
b

b -2-{4-ethyl-1-
NN piperazinyl)-4-oxo-
s || 3,4-dihydro-7-
quinazolinyl]-4-
methyl-N'-
[(1R,25,35.58)-
2,6,6-
trimethylbicyclo[3.1.
1]hept-3-yi]-1-
piperazinecarboximi
damide
trifluoroacetate.

378 (3R,58)-3,5- A 2.09 | M+H
@\/\ ? dimethyl-N-[4-0x0-3- 541.26
Nb\hj\ H| | (2-phenylethyl)-3,4-

dihydroguinazolin-7-

H % yliFFN'-

[(1R,28,38,59)-
2,6,6-
trimethylbicyclo[3.1.
1]hept-3-
yllpiperazine-1-
carboximidamide

379 | 7 ‘ 2-(2,2- A 234 | M+H
0 dimethylpropanoyl)- 591.00
Q\L \\§=o NA{3-[2-(2-fluoro-4-
F ¥ methoxyphenybethyl
’,"\jm /L J4-0x0-3,4-
dihydroguinazolin-7-
yl}-N'-
[(15,25,35,5R)-
2,66-
trimethylbicycle[3.1,
1lhept-3-
yllhydrazinecarboxi
midamide

252



YJI 1. fluoro-4- 590.33 N N H (nethyloxy)phenyl]et FN"' N3,
hyl } - 4- oxo-3,4- o di hydro 7- quinazolinyl)amno]{[] (1 R 2S,3S, 55)- 2,6, 6-

tri nmet hy o[3.1. 1]hept-3- yl]imno}ne 3- azetldlnyl
acetate 363“@1"%‘1‘&??19¥0 N-{3-[2-(4- D 2.19 MtH Fn 0 fIRdh H‘b‘éw}éfﬂw Yet hyl ] -

517.20 ~ N' H 4-o0x0-3,4-di hydro-7 L..N N-k quinazolinyl}-N -

[ (1R 2S, 3S,55)- 2,6,6- trinmeth ylbi cycl o[3.1. 1 Jhept-3-yl]-1-

azetidi necarboximd amde 364 0 H(4E) N-(3 {2 [2- F 1.07 MtH WH fl uoro- 4-
617. 21 NH(nFthu“ﬁJ'ﬁJMﬁfquf ..y.J —o36—34—N-di-hydro-7- o
qui nazol i nyl ) - 61 R LSRG g‘,’(fﬂao 2,6,6

ol g | 0 F ﬁ?@g -
trinmeth yl b ilcyclo )$ ﬁ V-ﬁ C"S’LOPh ﬂyl}ethy]

dihydroguinazolin-7-
yl}-2-(2,2-
dimethylpropanoyl)-
N-[{1S,25,38,5R)-
26,6-
frimethylbicyclof3.1.
1]hept-3-
yllhydrazinecarboxi
midamide

a1 | @ &l 1 (3R,58)-N"-(4- c 3.27 | M+H
\Q\/\?,\j@\ j‘?g, chloro-2- 599.1
Sy N methylpheriyl}-N-{3-

NUR | | e

dichlorophenylethyl]
~4-00-3,4-
dihydroquinazolin-7-
yi}-3,5-
dimethylpipcrazine-
1-carboximidamide

382 UF (3R,5S8)-N-{3-[2- c 3.02 | M+H
r{ﬁD\ J,i (2.4- 583.3
= N dichlorophenylethyl)

i QN: ~4-0x0-3,4-

dihydroquirazolin-7-
yI}-N'-(4-fluoro-2-
methylpheryl)-3,5-
dimethylpip zrazine-
f-carboxim damide

F:@ N-{3-[2-(2,4- o} 329 | M+H
N dichlorophenyljethyl] 530.0
N

as3 | ©
N

A -4-0%0-3 4-

Ny -ox0-3,4

RO on] | dibydroguirazolin-7-
yI-N'-(2-

fluorophenyi)-3-
hydroxyaze:idine-1-
carboximida:mide

253



pi peridi neca rboximd amde 248 WO 2004/ 112793 PCTI US2004/ 015959 365 G-/c

N-{2-(4-acetyl
di chl orophe: iyl
met hyl -

pi per azi necar boxi m
di chl or ophenyl ) et hyl ]
0x0- 1- plpera2|nyl] 4- FN oxo- 3, 4-di hydro-7- qU|nazoI|nyI} 4- methyl -N -

R 2S, 3S,5S)- 2
pi per azi necar 4
640

) et hyl ]
MORMR/BIRIBS  5S) -

707

i

2,6, 6-

tri

-1- C 3.4 MtH piperazinyi)-3-[2- 721
~+~ -4-0x0- 3, 4- ci hydr o-

| -2-[(38)-3-rr.ethyl-

dam de 366 a a N43-[2-(2, 4- C 3.49 M+H
[ ~N1

I 1 1

(2,4 0 b Sr
7- qui nazol
net hyl b i cycl o]

“ft”"“y"ﬁsﬁsé)pt 3-yl]-1-

Tv~"~H

et'w N ‘f1
xo-6 fb\ 2

6.8,9, 11 te'rahydro-
TH-pyrido[2,1-
blquinazolin-3-yl}-N'-
[(1R,2S,35,55)-
2,6,6-
frimethylbicyciof3.1.
1lhept-3-
yllpiperazirie-1-
carboximidamide

,pL =3
SAMH

Yfyd

385

{38)-3-methyl-N-(11-
oX0-6-pyrid:n-2-yl-
6,8,91 1-tetrahyd ro-
7H-pyrido[2 1
blquinazolin 3 -yI3-N'-
[(1R,25,3S JS)
2,6,6-
trimethyibicyclo[3.1.
1hept-3-
yllpiperazinz-1-
carboximidamide

1.33

M+H .
554.3

386

(2R,68)-2,6-
dimethyl-N-{11-oxo-
6-phenyl-6,3,9,11-
tetrahydro-7H-
pyrido[2,1-
blquinazolin-3-yl)-N'-
[(1R,28,35.58)-
2,5,6-

trimethylbic /clof3.1.
1lhept-3-
yllmorpholing-4-
carboximid::mide

222

M+H
568.3

387

methyl {23)-4-((Z)-
{{2f2-(2-flusro-4-
methoxyphenyl)ethyl
J-1-ox0-3-p ridin-3-
yl-1,2-
dihydroisoquinolin-6-
ylfamino}{[( iRk,28,3
§,68)-2,6,6-
trimethylbicvclo[3.1.
1lhept-3-
ylJiminaimethyl)-2-
methylpiperazine-1-
carboxylate

224

M+H
7104

254

[(1

azi no) - 3-



H[2-(2,4 4]
7- qui nazol i nyl } -
clo(3.1.

LD

I'"a di chl orophenyl)ethyl]
[(1 R 2S, 3S,59)-
1] hept-3-yl]-1- azetidi necarboxi m d

PCT/ 62004/ 9e3@3012793 A 2. 84 681 368 cr acetyl hdraz
1 HH[2-(2,4 a NH di chl orophenyl)ethyl]
7-qui nazol i nyl }-3- nethyl -
bi cycl o[ 3. 1.

hydr oxy- N -

5-o0xo-N -

[(1 R 2S,3S,5S)-

2,6, 6-

2,6, 6-
dam de 369 H

[ 2_(2
Z

0 ~o0e -4-0x0-3, 4-di hydro-
trimeth yl bi
am de 249 WD 2004/ 112793
PCHUSPPHETSS- 68 MHH
~8r -4-o0xo0- 3, 4-di hydr o-
trimeth vyl

2-acetyl -
di chl or opheny!

| %

1 ]hept 3- yI] 1- plpera2|necarbOX|m
. CLSy)III UIOl

amincbutanoyl)-N-
{3-[2-(2-flucro-4-
methoxyphenyl)ethyl
]H4-oxo-2-pyridin-3-
yl-3,4-
dihydrequinazolin-7-
yi}-3-methyl-N'-
[(1R,28,35,58)-
2,8,6-
trimethylbicycla[3.1.
1lhept-3-
ylpiperazinc-1-
carboximidamide

: o
.rr

649
O L

1.78

+H\

731.5

389

(38)-N-[3-[2-(2-
fiuoro-4-
methoxyphenyl)ethyl
}2-(6-morpholin-4-
yipyridin-3-y1)-4-oxo-
3,4-
dihydroguinazolin-7-
yl}-3-methy!-5-o0x0-
N'J(1R,28,35,55)-
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-
methoxyphenylethyl
J-4-0x0-3,4-
dihydroquinzzolin-7-
yli}-3-methyl-5-oxo-
N'{(1R,28,35,53)-
26,6~
trimethylbicyclo[3.1.
1lhept-3-
yllpiperazine-1-
carboximidamide

2.31

M+H
709.4

255




H - 4-oxo- 3, 4-di hydro- 7-quinazolinyl}-N- [(1 R 2S,3S, 55)- 2,6,6 trinethylb
I cy clo[3.1. 1]hept-3 yl]hydrazi necarboxi mdamde 370 N-(3-[2-(2,4- A
2.2 MtH | a dichl orophenyl)- 654 rr. H](diamno}-4-0 nethylaxo-3,4 i vyl
g~ | 11 ]ai WORM{IRIWr o- 7- qui nazol i nyl )-3- hydroxy- N POI{UBRIFENY 5g) -
2,6,6-trinmethyl- bicyclo[3.1.1 ] hept-3- yl]-1-azetidine- carboxim dam de
371 N-{3-[2-(2,4- A 2.73 MtH di chl orophenyl)ethyll 627 H H-2-[(2 |

hydr oxyet hyl ) ami no] ~q q -4-oxo-3, 4-di hydro- oH 7-qui nazolinyl}-3
hydroxy-N - [(1R 2S,3S,55)- 2,6,6 t [r] erh | bi cycl 0[3.1. 1

] hept-3-yl]-1- azetidi necar boxi nid HPLC MEfnbo

HPLC Method A Semi-Polar Method

[0318] This method was accomplished by injection of 3 plL of sample
onto a SynergiMax-RP (50 x 2.0 mm) column (4 um particle size). Elution
was with 15% methanol to 100% methano! over 3.5 minutes, then 1 minute at
100% methanol. Column was heated at 50°C and the flow rate was 1.5
mlL/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

[0319] This method was accomplished by injection of 3 pL of sample
onto a SynergiMax-RP (50 x 2.0 mm) cofumn (4 pm particie 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
mbL/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 G Polar Method

[0320] This method was accomplished by injection of 3 L of sample
onto a SynergiHydro-RP (50 x 2.0 mm) column (4 pm particle size). Elution
was with 2% methanol to 100% methanol over 5 minutes, then 1 minute at
100% methanol. Column was at room temperature and the flow rate was 1
mi/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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H%"é I\gg{h%l\é% di ch?ore%nyl yethyl] 654 r7 H-7-[((3-hydroxy-1

%{3[2( 1 28Th;s method was accomplished b

plished by injection of 3 L of sample
onto a SynergiHydro-RP (50 x 2.0 mm) cotumn (4 pm particle size). Elution
was with 2% methanol to 100% methanol over 3.5 minutes, then 0.5 minutes
at 100% methanol. Column was at room temperature and the flow rate was
1.5 mL/minute. The water ¢ontained 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 E  Polar Method-

[0322] This method was accomplished by injection of 3 uL of sample
onto a SynergiHydro-RP (50 x 2.0 mm) column {4 pm particle size). Elution
was with 2% methanol to 100% methano! 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.

HPLC Method F  Standard Method

[0323] This method was accomplished by injection of 3 pL of sample
onto a SynergiHydro-RP (50 x 2.0 mm) column (4 pm particle size). Elution
was with 10% methanol to 100% methanol over 3 minutes, then 1 minute at
100% methanol. Column was at room temperature and the flow rate was 2.0
mbl/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.

[0324] ECsp values of test compounds wete determined by freating
cells expressing MC4-R with test compound and lysing the cells and
measuring intercellular cAMP concentration with an Amersham-Pharmacia
RPA-559 cAMP Scintillation Proximity Assay (SPA) kit. ECsp values of test
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N-{3-[2-(2,4- A 0.93 MtH O a di chl orophenyl)ethyl] 627

net hyl oxy WRPPHRZH8] - b 4- oxo- 3, 4- di hydro-7 oH qui naEST’PW?"}‘“f’?SS' hydroxy N -
[(I R2S, 3S, 55)- 2,6,6-trimethyl- bicyclo[3.1. 1] hept-3- yl]-1-azetidine-
car boxi m dar ni de 251 WD 2004/ 112793 PCT/ US2004/ 015959 376 H

2-acetyl -N-(3-[2- A 2.31 MrH a | (2,4-dichloro- 628 N H phenyl)ethyl]-

2 ol YL Bt e Bty L NG Tt oA BY1 1N - L2

. Goetz, et al. which is hereby incormporated by reference in its entirety and for
all purposes as if fully set forth herein. Goetz, A.G.; Andrews J.L.; Littleton,
T.R.; Ignar, D.M. DEVELOPMENT OF A FACILE METHOD FOR HIGH THROUGHPUT
SCREENING WITH REPORTER GENE ASSAYS J. Biomolec, Screening, 8, pp. 377-
384 (2000). CHO-6xCRE-luc+ reporter cell lines expressing human MC1R,
MC3R, MC4R, and MC5R (GenBank accession numbers X65634, LO6155,
§77415 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 pLiwell of serum-free DMEM/F12. At the time of the
assay, agonists were added in a 10 pL volume and plates were incubated for
4 hours at 37°C in a cell culture incubator. The medium was aspirated
followed by the addition of 50 uL of a 1:1 mixture of LucLite™ and dPBS
containing 1 mM CacCl; and 1 mM MgCi,. 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
counter (Packard) using 3 second/well count time. The NDP-aMSH
concentration—response curve data were expressed as a percentage of the
fold stimulation in the NDP-aMSH control for each receptor subtype. The
control value is the average of duplicate wells treated with 1x107 M NDP-
aMSH.

[0325] The compounds described above were synthesized and tested
according to the assay procedures described above. Each of the Examples
exhibited -log ECsp values above about 3. [-or this reason, each of the
exemplary compounds is individually preferred and is preferred as a group.
Nomenclature for these compounds was provided using ACD Name version
5.07 software (November 14, 2001) available from Advanced Chemistry
Development, Inc and Chemlnnovation NamExpert + Nomenclator™ brand
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bi cyclo[3.1.1 Jhept-3- yl]hydrazinecarboxi mdamde H 377 N[3-[2-(2,4- A
1.75 M+rH di chl orophenyl)ethyl] 707 ' -2-(4-ethyl-I r '~N -)

pi perazinyl)-4-oxo- "J 3,4-di hydro-7- quinazolinyl]-4- mnethyl-

[(IR 2S,3S,55- 2,6,6- trimethyl bi cy clo[3.1. 1]hept-3-yl] 1-

pi perazi necarboxim dam de trifluoroacetate. 378 (3R 55)-3,5- A 2.09 MtH
| - 000~~~ dinethyl-N[4-o0x0-3- 541.26 ~!'1 N H (2- phenylethyl) 3,4

N ~di hydr oqui nazol i ) bi cy

clo[3.1, 1] hept-3y ar?lgg?%é;ﬂ?én%érﬁdﬂgg{"gofl&r@m daﬁé @9 S@"‘?g‘%’w%@“é4

0, di‘met hyl propanmcanalsaggreommad{w[gzstq@amuamﬁmomepelam The Example
compounds are illustrative and should not be construed as limiting the instant

invention in any manner.

In Vivo Studies of MC4-R Agonists on Energy Intake, Body Weight,
Hyperinsulinemia, and Glucose Levels
[0326] In vivo studies are conducted to observe the effect of MCR4
agonists on energy intake, body weight, hyperinsulinemia, and glucose levels.
All studies are conducted with male 8-10 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 " described herei’h 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
lipids once a week until the end of the study. Energy expenditure (resting
metabolic rate, i.e., 62 consumption and CO; production) are menitored in air

» tight chambers at the end of the study on fed animals. O consumption and

- CO, production are measured using Oxymax systems (Columbus
Instruments). Oral glucose tolerance test (OGTT — a routine test for diabetes
and glucose infolerance) is performed on overnight fasted mice at the end of
the study. Blood giucose and oral glucose tolerance are measured using a
glucose monitor (Onetouch sold by Lifescan). Free fatty acids are measured
using an non-esterified free fatty acids enzymatic assay {(Waco Chemicals).
Serum insulin levels are measured by immunoassay (Alpco).
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r1 - ]4 NI ~NJ]-4-oxo 0X0-3,4 N HN H di hydroqui nazolin-7- yl}-N -

[ (1S, 2S,3S,5R) - 2,6,6- trinmethylbicyclo[3.1. 1]hept-3- yl]hydrazi necarboxi
m dam de 252 WO 2004/ 112793 PCTI US2004/ 015959 380 cl N-{3-[2-(2,4- A 2.51
MtH n Cle e dichl orophenyl)ethyl] 611.00 » HNdi,4 N U, | j"

di hydr oghydroqui nazolin-7- NH N Hyl}-2-(2,2- dl nmethyl propanoyl)- N-[(1
S, 25,35 5R - 2,6,6- trinethyl b icycl 0[3.1. 1]hept-3- yl]hydrazi necar boxi
m dam de 381 cl (3R 5S)-N -(4- C 3.27 I\/Hll*—l I}l{s N1l chloro-2- 599.1 «cl |IH~.
J:N nethyl pherryl)-N-{3 b L1 H L2- (2, 4- hesuits di chl o
ropn ﬁy[‘%: |)0$ Nyl faaz?t” ©*O7Rs &t P ¥ RhnpbuhB8 4Lkl mebeih oR rood

iintake is determined by measuring grams/mouse/day-throughout a 4 week
study. Food is monitored every moming. Cumulative food intake represents
the total amount of grams the mice consume during the study. A significant
reduction in food intake is demonstrated in those mice treated IP with the
compounds described herein. '

[0328] The effect of the compounds described herein on body

weight is determined by measuring grams/mouse throughout a 4 week study.
Mice are weighed every moming, A significant body weight reducﬁoq is
demonstrated in those mice treated 1P with the compounds described |

~  herein.

[0329] The effect of the compounds described herein 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 Ievéis are measured the following morning. Vehicle treated mice
show an increase in bloo& glucose consistent with the rapid progression of
diabetes in this mouse strain whereas, diabetes is stowed down considerably
* in drug treated mice. A significant reduction in fasting glucose levels is
demonstrated in those mice freated IP with the compounds described herein.

[Q330] The effect of the compounds described ;e}ein on glucose

levels during oral glucose folerance test (OGTT) is determined by measuring
blood glucose in overnight fasted mice. Blood glucose is represented as mg
of glucose/dL of blood. Glucose levels are measured the following morning.
Orally administered glucose quickly elevates blood glucose, similar to a meal,
and the response to this exogenous glucose gives a measure of how well the
body regulated glucose homeostasis. Vehicle treated mice show an elevated
response to glucoée consistent with their diabetic state, whereas drug treated
mice show a very much improved glucose disposal.
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1- carboxi m danmide 382 cis F (2R 55)-N-(3-[2- C3.02 MtH "~ "~~v_"N | N1 ~
(2,4- 583.3 <cl N Y.dichlorophenyl)ethyl] ~M -4-o0xo0-3,4- dihydroqu i n
azolin-7- yl}N -(4-fluoro-2- methyl pheryl)-3,5- dinethylpip razine-
1-carboxindamde 383 01 1 F N-{3-[2-(2,4- C3.29 MFHN | N

di chl orophenyl )ethyl] 530.0 c¢~ t*N HEN -4o0x0-3,4 OH di hydroqui nazolin-7-
yl}-N -(2- fluorophen, i)-3- hydroxyaze'. id ine:l- carboxini danmi de 253 WD
2004/ 112793 PCT/ U033/ 01598% efgtiofthe e@npaundstdegtrtieéd HekeinAntcs?2 M-H

b] aui Pzl | n- 3yl )y 2o (Y pite S BB Bl nds B hIg: preavh s,
1] hept - 3 yl ] pi per Micearelfastedraveniighit dnd freel fatty 3R levd!S S)e Beamirby theNbilahing A
1.33 MHH p Y I Iimofing: Vehield fedledanide o bisvated fevels of FFA throughout the
study consistent with their obese state, whereas the drug treated mice
diabetes show a dramatic decrease.

[0332] The effect of the compounds described herein' on serum

insulin levels is determined by measuring serum insulin levels one hour after
single IP dosing of 1 and 3 mg/kg in overnight fasted ob/ob. mice. Serum
insulin levels are represented as ng of insulin/mL of serum. Drug treated mice
show a dose dependent decrease relative to vehicle.

Determination of &, Crax, Fl, Bioavailability, Cl, Vg, and
Nocturnal Efficacy

[0333] " In vivo studies were conducted to obseive the effect of the
compounds of formula 1A, B, lIA, and 1B 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. Plasma, brain, and liver samples were collected attime
periods of 1, 2, 4, 8,-and.=24 hours post dosing. One mouse was used per
_ time point. Thus, a total of 5 mice were used for each compound tested. For

s sample coilection, mice were euthanized with CO,. Blood samples were
taken by cardiac puncture and kept onice. Brain and liver samples were
collected immediately after bleeding and the sampies were kept on‘dry ice.
For calculation of tissue half-lives {f;,s), the terminal rate constant k was
estimated by the absolute value of the slope of a log-linear regression of the
terminal phase of the tissue concentration-time profile. Thé tissue half-life f,
is In{2)/k. '

[0334] Male C57BL/6J mice of 6-9 weeks age were used in these
studies. The mice were singly housed at least 5 days prior to the study. Two
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6,8,9,11-tetrahydro- N~ [ N~ 7Hpyrido[2,1 N p N, b]quinazolw3-y)-N - N~

r7H [ (1R, 2S, 3S5S)- 2,6,6- trinmethylbic'clo[3.1. 1] hept-3- yl]piperazine-1-
carboxi m dam de 386 H ( A 2.22 MtH dinethyl-N inethyl (11-oxo- 568.3 0

6- phenyl -6,9,9,1 1 - NHpyrao[2,1 ~ 11 rid[2- N N b]quinazolir,-3-y1)-N -
[(IR 2S,3S,55) [ 2,6,6 trinethylbic; clo[3.1. 1 ]hept-3- yl]norpholine-4-
car boxi m d~: m de 387 | rrethyl (23) - 4- ((Z) A2.24 MH 0 0 ({2-[2-(2-flu

ro-4- 710.4 N dé—ihgﬁhﬁ?ém no§ %ﬁhgdg fEda,drwg_y, fenoveli fighy ¥1 - 1, 2-

dlhydr0|soga|n0|n 6- tri met y |l b
c/ cto [3.1 1t]h|eépgeg)p Wgcpmqq@}imdmﬂ)agmnpoun described herein (in

HPMC/Tween, as vehicle) or vehicle via oral gavage two hours before the
onset of the dark cycle. immediately before the onset of the dark cycle, pre-
weighed food was given to each mouse. Food was weighed at 16 and 24
hours after the introduction of food to obtain cumulative food intake values.
Mice were then euthanized with CO, followed by cervical dislocation.

[0335] The following table includes #, data for plasma, brain, kidney,
and liver obtained aiter 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 25 —_—
221 29 6.9 29 —
222 1.1 8.0 2.7 —_
224 3.0 10 3.1 —_—
227 3.0 — 9.4
228 — e 9.1 —
229 9.0 13 16 —_—
230 - 31 — 5.9 —
231 726 15 46 —
233 6.4 15 44 —
234 35 26 49 —
235 4.7 6.1 5.6 -—
236 77 — 42 —
239 45 36 —— e
241 21 51 17 —
.245 2.2 3.1 5.2 1.7
246 57 5.8 18 3.1
247 8 12 8.0 N
248 5.3 14 6.2 11
250 26 3.0 g8 | 57
251 4.0 5.4 6.8 8.6
252 ——— — 16 8.4
253 7.3 27 6.9 14
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met hyl pi perazi ne-1- carboxyl ate 254 WD 2004/ 112793 PCT/ US2004/ 015959 388
(35)-4-(4- A1.78 MtH ' ami nobutaroyl)-N- 737.5 N {3-[2-(2-fluoro-4-

met hoxyphenyl ) et hyl ~N ]-4-o0xo0-2-pyridin-3- yl-3,4- di hydroq ui nazol in-7-

yl }- 3- met hyWORPO4/12{9% R 2S 3S, 5S5)- 2,6,6- trineth yl BC%/ eXPOY 01

1] hept - 3- yl ] pi perazi ne-1- carboxi m'darri de 389 N (39)- N—[3 [ 2- (2 A 2.33 M+H
"o F o fluoro-4- 751.4 ° N N net hoxyphenyl)ethyl J o }2-(6-norpholin-4- o |

Hn NN vylpyridin-3-yl)-4-oxo- J di hydroquinazol i n-7-
yl]-3-net hyl - 5- oxo- N—IL1-R 25355 6,-6-trdrethyl—bi—gyclo[3.1. 1
] hept -3 yl ] pi per azi fe- 1254 o lhox (MBi dam. dd 1 3 y ?(OQQ\ IN (D016 A 2.31 MHH
255 5.6 25 —
256 54 15 4.3 -—
257 20 12 3.0 —
258 5.3 — 2.9 —
260 . 1.2 - - 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 —rn 3.2 3.3
301 2.5 -mam 3.6 9.4
337 18.9 - 48 5.1
[0336] All references cited herein are hereby incorporated by reference

in their entirety and for all purposes' as if fully set forth herein.

[0337] 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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111 (~~~~F u[ ~~(\ (di met hyl am no)pyri 709.4 din-3-yl]-3-[2-(2- fluoro-4 N
N1~ net hoxyphenyl)ethyl ~I N NH ]-4-o0xo0-3,4- dihydroqui nazolin-7-

yl }-3-nethyl-5-o0xo- N -[(l] R 25,3S,5S5)- 2,6,6- tri methy |l bi cycl of

3. 1. 1] hepWOROKIIIT] per azi ne- 1- car boxi mi dani de 255 \ROTAGRWHA1%793

PCT/ US2004/ 015959 HPLC Met hods HPLC Met hod A Sem - Pol ar Met hod [0318] This
nmet hod was acconplished by injection of 3 pL of sanple onto a Synergi Max- RP
(50 x 2.0 mm columm (4 pmparticle size). EI ution was with 15% net hanol to
100% net hanol over 3.5 m nutes, then 1%Lnl te at  100% net hanol . Col um was
heated at 50C and the flow rate was 1 nute. The water contained 0.1%
formc acid, e ol contained 0.075% formc acid by volunme. DAD
scans were col I‘i}{;'e‘”'céitElsdd?r'rﬁ‘f %55}9220 to 400 nm HPLC Method B Semi - Pol ar Met hod

[ 0319] Thi s4nmet hod was accongl fir3 pL of sanple onto a
Syner gi Max- EQP (50 x 2. Oalm*r)na oa{?ﬁg?&gff?nﬂhgzrgté giﬁe&slgze) Elution was with
15% nmet hanol to 100% nmet hang] over 5 minutes, then 1 mnute at 100%

met hanol . Col umtm was at room tenperature and theQflow rate was 1 nnmi nute.
The water contained 0. m c Aacid, and the cont ai ned 0.075%
formc acid by vol une. 2@ to 400 nm HPLC
Met hod C Pol ar Met hod

Rz
1A B
0
R* z W
\N ‘ Ty
)\\ {,Zz
R? N yd
2 IC
3 wherein
4 Z1is selected from CR* or N;
5 Z? is selected from CR® or N;
6 Z% is selected from CR® or N;

R'is selected from substituted or unsubstituted arylalkyl,
heteroarylalkyl, aryl, heteroaryl, heterocyclyl, cycloalkyl, heterocyclylalkyl,
cycloalkylalkyl, alkenyl, alkynyl, or alkyl groups;

10 R? is selected from H, or substituted or unsubstituted alkyl,
11 alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl, heterocyclyl, arylalkyl,
12 heteroarylaikyl, cycloalkylalkyl, alkylcarbonyl, or arylcarbonyl groups;
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[ 0320] This nmethod was acconplished by injection of 3 pL of sanple onto a
Synergi Hydro-RP (50 x 2.0 mm colum (4 pmparticle size). Elution was wth
2% et hanol _to 100% net hanol over 5 mnutes, then 1 mnute at 100%

net hanol . CHAAMYWEE at room tenmperature and the fl ow HEB2M48159? mni nut e.
The water contained 0.1 %formc acid, and the nmethanol contained 0.075%
formc acid by volunme. DAD scans were collected from 220 to 400 nm 256 WO
2004/ 112793 PCT/ US2004/ 015959 HPLC Met hod D Pol ar Met hod [0321] This nethod

X 2.0 mm Bbium (4 pm BaRRELTaR R S BB s EEE ol to Loov
met hanol oWer Retéroaryialkyesalkdxiealkyarbing] dialkgaminal aryD betenedraheterocgdylum was at
072 56 form. aperaRh e Eree Aehdh o, AREYT Bl SAREOELRECD) Vot une.

DAD scans were col lected, from 220 to 400 nm HPLC Method E Pol ar Met hod
[0322] Thi %6 method was R&dUnphd Bhew ingepenpentlyi setectsrd fomH, 61, Ishrfsl e onto a

Syner gi Hyd r tion was with
2% net hano -Pt 585'0@&2’)%@11’291 S\G/%rt' éru ﬂ%tﬁa %Ik?x rhaﬁﬁi a"éw' 100%

met hanol . bl uaﬂﬁynuhgll@tamlmrﬂlalieﬂﬁmnatqyp@akwdheth@cwlyiamnrm,e was 0.8

nmJm nut e. e i 00 f H@Ea'ﬂgd;m cont ai ned
0. 075%for:]|r;§]c Pé%%%ragﬁé}@h uér‘rmi;lqo%,&%mgﬂdg va\ng?cgc%'rtghny %é@tbﬁ'om 8l'to 400 nm
HPLC Met hod0 F Gtciaadiytaghinesarizuny|, 8328hingtsrgonyb thitedocyslyleajeenaghdryhed by
injection &f 3’}%*%f°9@'5"?1m5b b,%u?ﬁSyner gi Hydro-RP (50 x 2.0 nm colum (4

pm particle si 10% net hanol to 100% net hanol over 3
mnutes, then 1 mnute at 100% net hanol . Col um was at room tenperature and
the flow rde was 2.0 M s gravRof PRaUYAr contained 0. 1% fornic acid, and

t he net hanol contained 0.075%formc acid by vol une. DAD scans were

collected from 220 to 400 rim R‘
N
Y S
R3'/N
23 A
24 R" is selected from H, or substituted or unsubstituted alkyl,

25 alkenyi, alkynyl, cycloalkyl, aryl, heteroaryl, heterocyclyl, arylalkyl,
26 heteroarylalkyl, cycloalkylalkyl groups, or heterocyclylalkyl groups;

27 R? is selected from H, or substituted or unsubstituted alkyl,
28 alkenyl, alkynyl, cycloalkyl, ary!, heteroaryl, heterocyclyi, arylalkyi,
29 heteroarylalkyl, cycloalkylalky! groups, or heterocyclylalkyl groups;

30 wherein at least one of R" and R? is a substituted or
31 unsubstituted heterocyclylalkyl group;

32 R¥ is selected from H, or substituted or unsubstituted aryl, alkyl,
33 alkenyl, alkynyl, cycloalkyl, heteroaryl, heterocyclyl, heterocyclylalkyt,
34  arylalkyl, heteroarylalkyl, or cycloalkylalkyi groups;
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expreSS| ng I\/C4 R wth test corrpound and | ysing the cells and measuri ng

i nflér1@e200dl ar cAMP concentration with an Amer sham Phar naci a RPAUSBM@EBP
Scintillation Proximty Assay (SPA) kit. EC50 val ues of test V\%

2004/ 112793 PCTI US2004/ 015959 conpounds were al so determ ned um? Gd
follow ng nethod reported by Goetz, at al. which is hereby incorporated by
reference inits entirety and for al | purposes as if fully et 1 raoby
herein. Goetz, A.G; Andrews J.L.; Littleton, I gnar, D.M _DEVELOPMENT

O: A FAC METHOD FOR W GH TH P NI NG W E ASSAYS
. Bi onol Ie'g Scr eeni ng, II(_uSISSB!?C[%; mngriuﬁEk’ed L&%?@Eq @rter cel l
II nes expragssidignl BRPnyY cIBaIkylMﬁEiocF)ﬂM&y,@doWBkﬁl Baaiér@a“rﬂeSSI on
nunbers X6 633} LOGlfY 7741 i‘ﬁ 353) and the CH(%?host reporter gene
cell line eterpeys Iyl r ooyl YPHh #Mf T225 1l asks. Forty-ei ght
hours prior to assay, cells were harvested with 2 nL of 0.05%trypsin,
washed wit38 conpl et e rpdrmacenticaliplasteptalie saltstbereef) steptdisomart 4000

cel | s/wel | t um, Si xt.eep hours prior tothe assay, the nmedium
was rermveat? fr%?ﬁenghgau?%?rPg’eaﬁ?f ti’sxﬁ?tﬁigﬁ’ lfl‘t% 8'6“8?)5\'@? of serumfree

DVEM F12. At the tinme of the assay, agonists were added in a 10 pL vol une
and pl ates were i ncubatZd f 3he campoundsofsiaig 7Ovherein anel of RIuontRf is & ncubat or .

The nmedi um,wa ion of 50 pL of a 1:1 m xture
of LucLite sngégﬁngtDPg%sn bg.{lltkl ﬁg’gﬁwﬁ!ﬁ@g@‘%d 1 mM Mgd z The plates were
t hen seal ed and subjected to dark adaptation at roomtenp ture for 10
m nut es beflore |uciferhse Abe P‘W‘P?ﬂf\ﬂaﬁcﬁ‘ﬂﬁﬂt‘fvl‘%’?@cﬂ'@é}fﬁg %[ ol§@unt T" "
m cropl at e 25 Cislbdthad bPlinsubSttiHe8 pyfEiRftyinethy SRRy s 8 SaBRIRYELH count time.
The NDP-aMSH concentration-res onse curve data were expressed as a
per cent age 3of upgbstitutedpwralidinylathylsHodm t he NDP-aMBH control for each
receptor subtype. The control value is the average of duplicate wells
treated witth 1 x10-7 M4NDP- ThdEdhmpduhddFclainhe, WEeETeiARPds Hdescri bed above were
synt hesi zed and tested according to the assay procedures descri bed above.
Each of the Exanples hi bi - I a t 3. kor this
reason, eadh of the e ll'ﬂeegom;L&.ﬂmd%%giﬂ'ﬁl,Mﬁesreln a%??%roup,

2 isa CR® group, and Z* is a CR® group.

1 ' 8.  The compound of claim 1, wherein R* is selected from
substituted or unsubstituted cycloalkyl, polycyclic cycloalkyi, alkenyl, alkyt, or
aryl groups.

1 7.  The compound of claim 1, wherein R' is a 2,4-

2 disubstituted phenyiethyl group.

8.  The compound of claim 1, wherein R! is selected from a
phenylethyl, 2,4-dichlorophenylethyl, 4-methoxyphenylethyl, 4-
phenoxyphenylethyl, 4-bromophenylethyl, 4-methylphenyiethyl, 4-
chlorophenylethyl, 4-ethylphenylethyl, cyclohexenylethyl, 2-
methoxyphenylethyl, 2-chiorophenylethyl, 2-fluorophenylethyl, 3-
methoxyphenylethyl, 3-flucrophenylethyl, thienylethyl, indolylethyl, 4-
hydroxyphenylethyl, 3,4-dimethoxyphenylethyl, 2-chloro-4-iodophenylethyl, 2-
fluoro-4-methylphenylethyl, 2-fluoro-4-chlorophenylethyl, 2-fluoro-4-

00 =~ O Lh s W R
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exenpl ary conpounds is individually preferred and is preferred as a group.
Nonmencl ature for these conpounds was provided using ACD Nane version 5.07
sof tware (Novenber 14, 2001) avail able from Advanced Chemn str Devel opnent,
Inc and CheWPAW&IHPon NanExpert + NomenclatorT'" br aRGT25%0 %F“I‘q%\/are

avail abl e from Chem nnovation Software, Inc. Sone of the starting nmaterials
wer e nanmed using standard | UPAC nonencl ature. The Exanple conpounds are
illustrative and should not be construed as limting the instant invention
in any manngr. In Vivo Studi of - R Agonj st s .on._Ener nt ake, Body

Vi ght , Hyger PWLﬂHhﬁBWF’%'y Egﬁﬁoﬁﬁ%x{@gﬁ’w&ﬁ]@%f‘”qrﬂmghg studies are
condﬁct eﬂ 1o _0ﬂsanlﬁeﬁﬂmm&,fZ,Mtﬂluﬁifophﬁﬁilé%hylf&]%irﬁét{iylphlergj!fﬁtﬂiﬂﬁ.#m akg, bogy
wei ght, hyperinsullnenja ucose .l evel s.. udi. re conducte
with male Bﬁlogmeéhwghe@ﬂ%ﬁﬂ’ RVt (gﬂﬂﬁi\é@%hy&-iﬁ’;\f”‘g’i}&&wﬁof obesi ty,

i nsulin regpst ghgidyngdrdkghethgfetioll r(shdnghthiydros@hetayipstey groud. ce are

acclimated in the facility for 1 week before studies and are caged

i ndividually. Vehicle-treate I d.dr ! tWdies are
al ways run i¥n parall el . gI?n |°§°ﬁ‘-3§%{§}gi%‘i@f}5§”% tﬁﬁgéﬁ?@ﬁf@of@g&%ﬁgﬁp) are
noni tored far biages it 1Bcardedphammiagériticalfycesicepigblkeaales. of gl ucose, insulin,

bl ood |ipids and energy expenditure and then injected twice daily (9 a.m
and 5 p.m)4s with 3 ngl of - i ctiiped herein for 4 weeks.
Body wei ght1 as wel | asH?bodAgﬁ%'ﬁﬁe?g?ﬁ@ le"qgli?"e&rrlrgni tored daily. Aninmals
are fasted overnight for asurenments of fasti nf% | evel s of gl ucose,

insulin, and 1|ipids once a ek until the end off the study. Energy
expenditure (resting tabglic rate, i.e. ;1 OZ cqnsu ion and CO2
production) are nonitorednfn ai Qﬁtbht cha a &gnd of the study on
fed animals. 02 consunpti n an production are

rreamed usi ng Oxymax
systens (Col unbus | nst.r | ucos I cestest (OGIT - a

. 1875

routine test for diabetes ahd glzucosé(@i nt oPer ande) i & perbrmed on
overnight fasted mce at the end of the study. Bkood gl ucose and oral

gl ucose tol erance are neasured using a glucose nonitor (Onetouch sold by
Lifescan). Free fatty acids are neasured using an non-esterified free fatty
aci ds enzymatic assay (Waco ChBmicals). SeruminsiBin |levels are neasured
by i mmunoassay (Al pco).

o
R! 73 W
\N l \Y
/K 422
R? N yd
2 iC
3  wherein
4 2" is selected from CR* or N:
5 Z% is selected from CR® or N;
6 23 is selected from of CR® or N;
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259 Results [0327] The effect of the conpounds described herein on food
intake is determ ned by nmeasuring grans/nouse/day throughout a 4 week
study. Food is mpnitored every norning. Cunulative food intake represents
the total aKB&NBf*3granms the mice consune during the STUR)MA?S gni fi cant
reduction in food intake is denonstrated in those mce treated IP wth the
conpounds descri bed herein. [0328] The effect of the conpounds descri bed
herein on body weight is determ ned by neasuring grans/nouse throughout a 4

week study Mce are hed ev morning.. A signpfic ody wei ght
reduction i demnstr\gﬁegsf e‘ﬁﬁgéémrﬁuég't{‘}gggf 3'68"%5{'% hari’lﬁ@ Yle onpounds
descri bed her ehaterodr3iRQ] aﬁy"haemfda&yathe!érotval,ozympalkwdEetémclylbmgll herein on
bl ood gl ucgse |ev ete Jeasuririg bl ood glucose | evels as
repr esent ed8 ¥F§ aglfﬁ'ﬂ*ﬁcag'ée@ff[inlkéﬂ? b?'@&?grﬁfle% are fasted overnight and

gl ucose |l evel s are neasured the follow ng norning. Vehicle treated m ce
show an indPease in bl o} Ig$eje¢is€éfromﬁ$|cxsebﬁtltmd br yrisaibstitpied atkybgr essi on of

di abet es iR thi erea Qﬁg down consi derably
in drug trgat eg&%ﬂﬂgfﬁﬁyﬁsi g’% %aénr?' ﬁetg ﬂﬁgﬁe?%ﬂé%%aé’tl glﬂgl ucose levels is
denonstrat 4@ i hetemydalwceydqaﬁwtaéwl lafkylgatblonylher arpiopbonggrelsscr i bed her ei n.

[ 0330] The effect of the conpounds described herein on glucose |evels

during orakagl ucose tol ﬁ@%leaea@ﬂro&mygusswsa slhmsrmsslmaﬁédwawu ng bl ood

gl ucose in overnight fasted mce lucose is represented as ng of
gl ucose/ dL16f Bpisiarylakylcalkexy, alkgring éla agine @nd heterepryb etesearsivhi ng.

Orally admipgi Src%@éikﬂlﬂ&@%@ycﬂmmlagcu%hnﬁi\ﬁnamﬁsalpém%@ngpeﬁaky@'nmpgar to a
neal, and the response tot eno gl ucose S a measure of how
wel | the ody regul at ed ,gl ycos horreosta5| s. Vehi cI at ed ce show an
el evat ed l%ésponse to gchg@r‘ég%sqr%tr@ﬁPe%enw PHesipd gP@ tGlch Egé'ie wher eas

drug treatad mwwrghew NOéeérS/suBh'ﬁibteU'prﬁé@dtlﬂ{éd@{iﬁydélﬁyﬂoéi?ényl 260 [0331j
The effect of the co nds ~ describ %oajfyln on atty aC|d(FFA)

levels is d&t ePHYREF rﬁ@ﬁs@!?'ﬂ‘)ﬁ'@m#ﬁ?ﬁ PW?CVGB’?%P

19 heteroarylaming, aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl,
20 cycloalkylaminocarbonyl, arylaminocarbonyl, heterocyclylaminocarbonyl, or
21 heteroarylaminocarbony! groups;

22 W is a group of formula !lA or lIB;
T1 R4' R1l
RZ/ \r RZ'/N /N:?_f\
Ra/ rR3~" /N
RY
23 A B
24 wherein R" and R?, together with the nitrogen to which they are

25 bound, join together to form a heterocyclic ring substituted with at [east cne
26  group selected from substituted or unsubstituted arylalkyl, -C(=0)-alkyl,

27  -alkyl-C(=0)-O-alkyl, -C(=0)-0O-alkyl, -C(=0)-NHg, -C(=0O)-NH(alkyl),

28  -C(=0)-N(alkyl)z, dialkylaminoalkyl, alkylaminoalkyl, aminoalkyl, aryl,
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M-ce--are—fastedovernrght—and free fatty acid | evels are neasured the

follow ng norning. Vehicle treated mce show el evated | evel s of FFA

t ht6081200¢ the study consistent with their obese state, whereasUSbdi 59689
treated mce diabetes show a dramatic decrease, [0332] The %‘I{Sc f the
conpounds described herein on serum insulin |levels is deter B dhé)"
measuring seruminsulin | evels one hour after single IP dosing of 1 and 3
mg/ kg in overnight fasted ob/ob, mce. Serum insulin |evelstaré2rgigesented
as ng of insulin/m of serum Drug treated m ce show a dose dependent

o oava a2 | gt (GfoEky, R BRI, BB Rkl s BRnRh, @ o, g s

wer e condét egraupspbserve the effect of the conpounds of formula 1A 1B,
I[1A, and I1IB in the subject animal. Male CD-1 nice, body weight of 20

O L B LRt oot © KSR Lokl bl autelof EnsubSfifitd aAnaikl, O/ KO ©f
conpound in HPMZ Tween solution or suspension via oral gavage. Pl asns,
brai n, and2l i atkeny zatkynyk cyrloalkyd deteroamyti heteracyehd, heteracyeigalsyl, arylaikyl, 4, 8,

and. 24 ho%s ng@}o%;]@iéﬂg%ra Eg[gﬁ%{%ﬁlr%@,?pgused per tinme point. Thus, a total

of 5 mce™Wwere use §ted. For sanple collection, mce
wer e eut hani zed with . Blood sanples were taken by cardiac puncture and

kept on i @4. Brain andR iigeelestgtioasH,frsubstitypd ot vesubstititedialitybl y aft er

bl eedi ng agd adlﬁl £ oo aliyf GHekerBSycifatkyl, CFeloalkfllkyt AArpluhétbicaRl of tissue
hal f-11i ves@(t}algg@' t éﬁt’ 8¥§n6 na‘}lf' rat eéyg r%ktyé%fcﬁa %Skﬂes@i mat gg&b’y t he

absol ut e &l ubetefocyel, atylaliey), or heterasguialiod geaupscdessi on of the terninal
phase of the tissue concentration-tine profile. The tissue half-life tin is

I n( 3_)/k- _br2334] Mal e Cﬁﬁ&hﬂaﬁ:&utﬂéﬂ?a@éep&tﬁ%mﬂ@erﬁa?ﬂéﬁo&oﬂw iﬂ thesg .
st udi es. e mce were sin use east a rior to the study. Two
261 and aS3fal mmf@”tﬁaﬁﬁg‘e%/q'?gﬂyﬂ?g?sa%?repﬁ(?rﬁ%l'?’%egg'lﬂ?%",f' f ood was renpved
from the cage top. Mce were dosed with a conpound, described herein (in
HPMCf Tweenil as vehi cl e)l1or Tiehcahmoundaf olaint 1Qawkegein thehdterscyclibehgr e t he

ore- i gnea 1k YR sl R Beintod B8 Wi e R BhuR et 16 ana 24

3 substituted piperazine.

12. The compound of claim 11, wherein the piperazine is
substituted with a group selected from a phenylalkyl group, a substituted or
_unsubstituted phenyl group, an —alkyl-SCH3 group, an indolylalkyl group, a
morpholinylalkyl group, a pyridyl group, a piperidinyl group, or a
tetrahydrofuranylalkyl group.

L T O I o I

P

13.  The compound of claim 10, wherein the heterocyclic ring
2 formed by R" and R¥ and the nitrogen to which they are bound is a
substituted piperidine.

14. The compound of claim 13, wherein the piperidine is
substituted with a group selected from a phenylalkyl group, a substituted or
unsubstituted pheny! group, an —alkyl-SCHa group, an indolylalkyl group, a
morpholinylalkyl group, a pyridyl group, a piperidinyl group, or a
tefrahydrofuranylalkyl group.

Y B W N e
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hours after the introduction of food to obtain cumul ative food intake
values. Mce were then euthanized with CO2 foll owed by cervical

di sl ocation. [0335] The follow ng table includes tin data. for plasns,
brain, kidney, and liver obtained after oral administration. Tissue

Hal f - L|fe Data for Various Quinazolinone Conpounds (PO Exanple 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 --2212.96.9 2.9 - 2221.18.02.7 224 3.0 10 3.1 - 227 3.9 - 9.4

---- 228 -- --19.1 - 229 918 13rhh6:ompaaﬁd3fdlam509~heraﬁk3asﬁ 15 4.6 233 6.4
15 44 234 3.5 2. 4.9 - 235 4.7 6.1 5.6 236 7.7 -- 4.2 239 4.5 3.6 - 241 21

14 62 11 250126 3.0 4 8 5% 2‘@%%0@ ofognyig wisdgn 2" iealgghope. 255 7 5

27 6.9 14 2 is a CR® group, and Z*is a CR® group.

1 17.  The compound of claim 10, wherein R¥ is selected from
2 substituted or unsubstituted cycloalkyl, polycyclic cycloalkyl, alkenvi, alkyl, or
3 aryl groups.

1 18.  The compound of claim 10, whereinR' is a 2,4-
2 disubstituted phenylethyl group.

19.  The compound of claim 10, wherein R' is selected froma -
phenylethyl, 2,4-dichlorophenylethyl, 4-methoxyphenylethyl, 4-
phenoxyphenylethyl, 4-bromophenylethyl, 4-methylphenylethyl, 4-
chlorophenylethyl, 4-ethylphenylethyl, cyciohexenylethyi, 2-
methoxyphenyiethyl, 2-chlorophenylethyl, 2-fluorophenylethyt, 3-

- methoxyphenylethyl, 3-fluorophenylethyl, thienylethyl, indolylethyl, 4-
hydroxyphenylethyl, 3,4-dimethoxyphenylethyl, 2-chloro-4-iodophenylethyl, 2-
fluoro-4-methylphenylethyl, 2-fiuoro-4-chlorophenylethyl, 2-fluoro-4-
bromophenylethyl, 2-fluoro-4-methoxyphenylethyl, 2-trifluoromethyl-4-
fluorophenylethyl, 2 4-difluorophenylethyl, 2, 4-dimethylphenylethyl, 2.4-
dimethoxyphenylethyl, (2-pyridyl)ethyl, (3-pyridyf)ethyl, (4-pyridylethyl,

. (pyridyl)(hYdroxymethyl)ethyl, or (phenyl)(hydroxymethyi)ethyl group.

© 0 N O 0 5 W N =

- ok ma
SN = O

1 20. A composition comprising the compound of any one of
2 claims 10-19 and a pharmaceutically acceptable carrier.
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262 WO 2004/ 112793 PCT[ US2004/ 015959 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 -- 260 7.2 ---- --- 7.3 274
2.1 ---.2.32.7 28153 ---- --- 6.5 288 1.1 ---- 1.2 -- 295 3.3 4.9 9.5
~-- 296 4.9 ---- 3.2 3.3 301 2.5 ---- 3.6 9.4 337 18.9 4.6 5.1 [0336] All.

references cited herein are hereby incorporated by reference in their
entirety and for all purposes as if fully set forth herein. [0337] It is
understood that the invention is not limted to the enbodinents set forth
herein for illustration, but enmbraces all such forns thereof as cone within
t he scope of the followi ng clains. 263 WO 2004/112793 PCTI US2004/ 015959
CLAIMS What is clainmed is: 1 1. A conpound of formula IA IB, or IC 00 3
3 RAN Xz~ZZ R\N Z2~2Z R3~-NZWO N Z ~W R3 1A IB O R 2\

21. Use of a compound of any one of claims 1-8 in the |
2 preparstion of a medicament for treating an MC4-R mediated disease,

ik

22. The use of claim 21, wherein the MC4-R mediated
2 disease is obesity or type |l diabetes. -

23, Useofa compound of any ane of claims 10-19 in the
2 preparation of a medicament for treating an MC4-R mediated disease,

- 24. The use of claim 23, wherein the MC4-R maeadlated
disease is obesity or type Il diabetes.

25. A compound of formula VA, VB, mixtures thereof, or
2 phamaceuticaily acceptable salts of the:compound,

Re . Rﬂ
R® RY
- N '1 HN
: /K )\ & /L\\ N)\,/RT
_ . :‘21‘

VA ' VB

- W

wherein

R' is selected from substituted or unsubstituted arylalkyf,
heteroarylalkyl, aryl, heteroaryl, heterocycly), cycloalkyl, heterocyclylakyl,
7 cycloatkylalkyl, alkenyl, alkynyl, or alkyl groups; '

[ N V]
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R3LNZ Zz 2 1C 3 wherein 4 Z is selected fromCR4 or N, 5 Z2 is
selected fromCR5 or N, 6 Z3 is selected fromCR6 or N 7 R is selected
from substituted or unsubstituted arylalkyl, 8 heteroarylal kyl, aryl,

het eroaryl, heterocyclyl, cycloal kyl, heterocyclylal kyl, 9 cycloal kyl al kyl,
al kehyl, al kynyl, or alkyl groups; 10 R2 is selected fromH, or substit-uted
or unsubstituted al kyl, 11 al kenyl, al kynyl, cycloal kyl, aryl, heteroaryl,
het erocycl yl, arylal kyl, 12 heteroaryl al kyl, cycl oal kyl al kyl, al kyl carbonyl ,
or aryl carbonyl groups; 264 WO 2004/112793 PCT/ US2004/ 015959 13 R3 is
selected fromH, or substituted or unsubstituted arylal kyl, 14

het eroaryl al kyl , al koxy, al kyl am no, di al kylam no, aryl, heteroaryl,

heterocyclylg 15 cycl od’kyéeleéi@a ﬁérﬁ%ﬁsﬂﬂg}tﬁ&%swfs\ﬁﬁh&ﬁé&% amsye al kenyl,

al kynyl , or aI kyI d&ﬁl , are 1 ndependently | ected from
H O, |, F9 Bisterqcy OVMW mtemmmaum o eyelealidaralno groupais ubst i t ut ed
al koxy, al kyI aI kenyl, 18 al kynyl, al kyl am no, di al kyl am no, cycl oal kyl,

Q_et Ierk olcyc! yiam no, 19 ha‘eﬁ'\‘}'ar\ﬂ|Rﬁﬁi’£|ﬂlﬁdep%ﬁiiéﬁﬁ§§:!baéu|fronﬁ1!k@'l.' R Btgcar lbonyl

i al kyl ami ngca cyclo m nocar nocar bony

het er ocycl y]lamcﬁ%mzbgwyﬁ sué&thﬁg@g&%pgﬁﬂ d\rlﬁi'é%ytﬁ%ﬂ Qj?‘{ﬂﬁps 22 Wis a
group of formula I1A; RI'" R4 NN R~V R3~N 23 11IA 24 Rl' is

sel ect ed frnm H or sub®'idndtRA] tomethensth teiitrgen taikigh they2ie bdrany |

ﬁlaiqép)cl);r yl a L??‘J”"i?/%‘fb%m%ﬂ %%P&S'f‘%??p@‘ee%&ﬁ@@?%éyéﬁwL?LWl grggps; 27 R2'

is selected fromH, or sgbstltut ed or unsubstituted al kyl,

14 is selected from substituted or unsubstituted cycloa!kyl
- 15 groups.
. .
26.  The compound of claim 25 wherein R%, R¥, and R® are all
2 H
27.  The compound of ciaim 25, wherein R” is a substituted
2 or unsubstltuted polycyclic cycloaikyl group.
i 28. ' The compound of claim 27, wherein R is a substituted
2 orunsubstituted polycyclic cycioalkyl group of formula Vill
5 Vil
1 29. The compound of claim 25, wherein R’ is a substituted or
- 2 unsubstituted arylalkyl group.
1 30. The compound of claim 29, wherein R’ is a subsituted
2 phenylethyl group.
1 31. The compound of claim 30, wherein R' is a 4-substituted
2 phenylethy! group or is a 2,4-disubstituted phenylethyl group.
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28 al kenyl, al kynyl, cycloal kyl, aryl, heteroaryl, heterocyclyl, arylalkyl,
29 heteroaryl al kyl, cycloalkyl al kyl groups, or heterocyclyl al kyl groups; 30
wherein-at | east one of R" and R2' is a substituted or 31 unsubstituted

het er ocycl yl al kyl group; 32 R3" 'is selected fromH, or substituted or
unsubstituted aryl, alkyl, 33 alkenyl, alkynyl, cycloal kyl, heteroaryl,

het erocycl yl, heterocyclylal kyl, 34 aryl al kyl, heteroaryl al kyl, or -

cycl oal kyl al kyl groups; 265 17-12-2004 US0415959 EPO - DG 1 17. 12. 2004
35 R4'" is selectedfromH, or substituted or unsubstituted al kyl, 36

al kenyl , al kynyl, cycl oal kyl, heterocyclyl al kyl, cycl oal kyl al kyl, aryl,

hﬁteroary![., ]|3|7 hetero;:y _yI Th th?é]mld&ﬂg{"g?@t“&%%g%&%}gl ou s;fand 38
phar maceuti ca acceptabl'e salTs ereor, r °§§’%{ eof ,

t aut oners thar eéﬂuorhydnahewphwmm,,Z-dﬂoradhnahmqphhwilsﬂoﬂ,.4-1 2. The conpound
of claim1, | I R ol 2 stitut r, Unsubstituted
pyrrolidinyl %\T]E@ﬁ rh%%gtﬂ{l, gph'%rﬁgﬁ%@mrﬁchéﬂfo%#@f’éﬂpb?"ﬁﬂgﬁe?'ﬁ' one of R' or
R2' is a 2 4ubdehioraphanylsthyl dutreophenylethylor 4-bicimbi-2 fllioreptinyletybup or is a
substituted gor ubstituted pyrrolidinylethyl group. 1 4. The conpound of
claim1l1, wherei is H 1 5. The compound of claiml, wherein Z is a CR

group, Z2 2 is a CR5 group, and Z3 is a CRBgroup. 11 6. The conpound of
claim1, whelein R3' is ¥kl cTheepmpaynd obclaimha? whetelniRois selesteddont ut ed

The compotnd ofPTergstil, X UMEHen SR iotdnitny ey, 47 B Ly DLonT et hyl
group. 1 8. #hé’@ﬁﬂ’ﬂ&ﬂ?ﬂi’lw'd'%mwp&bembﬂrmﬂhy!l’%elyl@ﬁ%ﬂed froma 2
henoxppheny] ot pj enplemp s U Spiuriat, TSRS, Pichererljoiy)
chl or ophenyi &t Hyinethg: ﬁ?!'ﬂﬁﬂn@ﬁ@?‘l?? ,"VWML@HB@EQWP@X'#W';XQ

6 methoxyphenyiethyl, &ﬂuompheny!athyl. thienylethyl, indolylethyl, 4-
hydroxyphenylethyl, 3,4-dimethoxyphenylethyl, 2-chloro-4-lodophenylethyt, 2-
fluoro-4-methylphenylethyl, 4-chloro-2-fluorophenylethyl, 4-bromo-2-
fluorophenylethyl, 2-fluoro-4-methoxyphenylethyl, 2-triffucromethyi-4-.
16 fluorophenylethyl, 2 4-diflucrophenylethyl, 2.4-dlme!hylphenylethyl. 24- -
11  dimethoxyphenylethyl, (2-pyridyl)ethyl, (3-pyridyl)ethyl, (4-pyridyDethyi,

12 (pyridyl)(hydroxymethylethyl, or {phenyl)(hydroxymethyl)ethyl groups.

h - - |

34, The compound of claim 25, wherein R® is selected from
subsfituted or unsubstituted heterocyciyl groups, or substituted or-
r 3 unsubstituted heteroaryl groups.

35.  The compound of claim 34, wherein R® is selected from
substituted or unsubstituted pyridinyl, piperidinyi, plperazinyl, morpholiny|,
thiomorpholinyl, tetrahydrofuranyl, furanyl,'pyrrolidinyi. pyrrolyl, thiophenyl,
tetrahydrothlophenyl, pyranyl, tetrahydropyranyl, tetrahydrothiopyranyl,
pyrazinyl, thiazolyl, pyrimidinyl, quinuclidinyl, indolyl, imidazolyl, triazoly|,
tetrazolyl, or pyridazinyi groups.

= R R O

2718



5 nmet hoxyphenyl et hyl , 2-chl orophenyl et hyl, 2-fl uorophenylethyl, 3 6

nmet hoxyphenyl et hyl , 3-fl uorophenyl ethyl, thienylethyl, indolylethyl, 4 7 :
hydr oxyphenyl et hyl , 3, 4-di net hoxyphenyl et hyl , 2-chl or o- 4-i odophenyl et hyl , 2-
8 fluoro-4-nethyl phenyl ethyl, 2-fluoro-4-chlorophenylethyl, 2-fluoro-4-266
WO 2004/ 112793 PCT/ US2004/ 015959 9 br onophenyl et hyl

2-fl uoro-4- met hoxyphenyl ethyl, 2-trifluoronethyl-4- 10 fl uorophenyl et hyl,

2, 4-di fl uorophenyl et hyl, 2, 4-di net hyl phenyl ethyl, 2,4- 11

di met hoxyphenyl et hyl , (2-pyridyl)ethyl, (3-pyridyl)ethyl, (4-pyridyl)ethyl,
12 (pyedyl) (hydroxymnet hyl-)ethyl, or (phenyl) (hydroxymethyl)ethyl group. 1 9.

A conposition conprising_ the conpound of any_one of 42 clai 1-8 and a
phar maceuti dal |y accept g@i e @%Pgnﬁoffﬁ?m ﬁ%‘@?ﬁﬁ%‘ﬂﬁi%ﬁ?ﬁ?ﬁffﬂ"& IA |IB, or
IC 0 o Rl 32Z3hétefoaryl Br Retétocydid giolpdoibiila Z W R2 TA 1B 0 R\ Z2 WN | \IY

ZZ RB3\NZi 21C 3 wherein 4 Z1 is selected fromCR4 or N, 5 Z2 is
selected fromCRS or N, 6_Z3qis se!eFipd fromof CR6 Qr, N, 267 WO

2004/ 112793 PCT/ US2004/ @15 7 selgecte® f ngm stituted or
unsubstituted aryl al kyl § 8 heter ary, al kI ,K/lhetgr oaryl, heterocyclyl,
cycl oal kyl , heterocycIyI;::yIJ N ' A

O CF R CE
e oo de:

N
SSRGS
H , y . NH u ,
<?t:EZL <i;:“m: H “*.%i o~
H ' / L "o '
-
o ot <
HN ¢!
o ' HgN | ; > .
s
4 which may be additionally substituted or may be unsubstituted.
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9 cycl oal kyl al kyl, al kenyl, al kynyl, or alkyl groups; 10 R2 is selected from
H, or substituted or unsubstituted al kyl, 11 al kenyl, alkynyl, cycloal kyl,
aryl, heteroaryl, heterocyclyl, arylalkyl, 12 heteroaryl al kyl, :
cycl oal kyl al kyl, al kyl carbonyl, “or aryl carbonyl groups; 13 R3 is selected
fromH, or substituted or unsubstituted arylal kyl, 14 heteroarylal kyl,

al koxy, -al kyl ami no, di al kyl am no, aryl, heteroaryl, heterocyclyl, 15
cycl oal kyl, heterocyol yl al kyl, cycl oal kyl al kyl, al kenyl, al kynyl, or alkyl
groups; 16 R4, R5, and R6 are independently selected fromH d, 1, F, Br,
17 OH, NH2, CN, NO2, or substituted or unsubstituted al koxy, alkyl, alkenyl,
18 al kynyl, al kyl am no, dial kyl am no, cycloal kyl, heterocyclylam no, 19

het er oaryl antno, am nocaﬁBon;ﬁ‘? campeundraf lelon 2 b whersin BT isiselectedifioac ar bony! |

20 cycl oal kybanyposrauaema gb%}rmggar bonyl, heterocyclyl am nocar bonyl, or
21 heteroaryl am"gocg?bony gg%gups; 22 Wis a group of formula Il A or 1113;

1 RRNVII N\ RZZNYyN NR3 R3''-'/ R4, 23 |IA1IB 24 wherein R' and R21,
oi n together to
group sel ected
27

(al kyl), 28

fromsubstituted or ung
-al kyl -C(=0) - O al kyl,
-C(=0 -N(al kyl) 2, djeKy oal kyl, aryl, 268
17-12- 2004 US0415959 EP het erofryl, heterocyclyl,
het eroaryl al kyl , heterocyclyl al kyl, Nay al kyl t al kyl 30oroups; 31 R3' is
selected fromH, or substituted or unsubstituted aryl, alkyl,

L . '1‘: H HaN y
HN ; t E_ i’ t §—, . or
HaN

/
3 HO
4 which may be additionally substituted or may be tnsubstituted.
1 38, The compound of claim 25, wherein R* and R?, together

2 with the nitrogen to which they are bound, form a substituted or unsubstituted
C' 3 piperazinyl group.

39. The compound of claim 38, wherein R* and R?, together
with the nitrogen to which they are bound, form a piperazinyl group that is
substituted with at least one group selected from, fluoromethyi,

O

difluoromsthyl, or trifiluoromethyl groups.

40. The compound of claim 38, wherein R and R¥, together
with the nitrogen to which they are bound, form a piperaziny! group
comprising at least one carbonyl group such that the piperazinyl group is a
piperazinone that may be additionally substituted.

W R e
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32 al kenyl, al kynyl, cycloal kyl, heteroaryl, heterocyclyl,
het erocycl yl al kyl, arylal kyl, 33 heteroarylal kyl, or cycl oal kyl al kyl

groups;.34 R' is selected fromH, or substituted or unsubstituted al kyl, 35
al kenyl, al kynyl, cycl oal kyl, heterocyclyl al kyl, cycloal kyl al kyl, aryl, :
heteroaryl, 36 heterocyclyl, arylal kyl, or heteroaryl al kyl groups; and 37

phar meceutical |y acceptable salts thereof, stereoisomers 38 thereof,
tautoners thereof, hydrates thereof, or solvates thereof. 1 11. The conpound
of claim 10, wherein the heterocyclic ring 2 fornmed by k' and Rzand the
nitrogen to which they are bound is a 3 substituted piperazine. 1 12. The
conpound of claim 11, wherein the piperazine is 2 supstituted with a group

sel ected frot a phenyl al &} dJhegpmpesnshaisiaim 40.sfpetnin R3 apd Rubtegathen ed pheny!
group, an - abky e hitigBH B whith 4 ale/binl Y dipdazifioneoriBtiriaho! i N1 al. ky!
group, a pyridyl group, "a piperidinyl group, or a 5 tetrahydrofuranylal kyl
group. 1 13. The conpound of claim/10, wherein the heterocyclic ring 2
formed by R1I' and R2' and the nitro h they are bound is a 3

substituted piperidine. 1 14. The congound ef claim 13, wherein the ,
\szgfected from a phenyl al kyl group,

piperidine is 2 substituted with a gn
a substituted or 3 unsubstituted pheny foup, an -al kyl-SCH3 group, an

i ndol yl al kyl group, a 4 norpholinylalkyl group, a pyridyl group, a

pi peridinyl froup, or thiﬁ‘_éF\a&P?&F'S’fimaiﬁﬁ%éﬂfﬂgﬂ' group. 269 1 15. The
compound of claim 10, wherein R3 is H 1 16. The conmpound of claim 10,
wherein Z' is a CRA growe. ZZhe2ompound@Rolatyr o1 wherirdiRY and 8% atogithergr oup. 1
17. The conmpgqund.o L ai 0 rei ' kS cl fr substituted or
unsubsELt ute CWF@&N@PQ’é°o‘l"(}'§€§1°§ép°c@ﬁ"8$ﬂ?%§ﬁed'&a{?§'g?ﬂﬁé?r"‘law‘é{ﬁ or 3 aryl

groups. 1 18. The conmpound of claim 10, wherein R is a 2,4- 2 disubstituted

phenyl et hyt group. 1 19. The conpo - 10, wherein R is selected
froma : -
HN
3
1 43. The compound of claim 42, wherein R* and R?, together

2  with the nitrogen ta which they are bound form 2 piperazinene of farmula

HN

C

21T1E



2 phenyl ethyl, 2,4-dichlorophenyl et hyt; 4-nethoxyphenylethyl, 4 3
phenoxyphenyl et hyl , 4-bronophenyl et hyl , 4-net hyl phenyl ethyl, 4- 4

chl orophenyl et hyl , 4-et hyl phenyl et hyl, cydohexenylethyl, 2 5

met hoxyphenyl et hyl, 2-chl oroph€enyl et hyl, 2-fluorophenylethyl, 3 6

et hoxyphenyl et hyl, .3-fl uorophenyl ethyl, thienylethyl, indolylethyl, 4 7
hydr oxyphenyl et hyl , 3, 4-di net hoxyphenyl et hyl, 2-chl or o- 4-i odophenyl et hyl , 2-
8 fluoro-4- nethylphenylethyl, 2-fl uoro-4-chl orophenyl ethyl, 2-fluoro-4 9

br omophenyl et hyl , 2-fl uoro-4-net hoxyphenyl ethyl, 2-trifluoronethyl-4- 10

fl uor ophenyl et hyl, 2, 4- difluorophenylethyl 2, 4- dinethytphenylethyl 2,4- 11
dlnethoxyphenylethyl (2-pyridyl)ethyl, rldyfeth yrldyl)ethyl

12 (pyri dyi )éhydroxymat h$) etWImePu'ld;ﬂféh ¥§ WMQB@ ;{}- gﬂﬁ ber group. 1
20. A conpospti w&hm&ég%hwwbﬁm?mmﬂa%mﬂwpewnwgm&alfm 10-19 and
a pharnaceutlcally accept abl e carrler 1 21. Use of a conpound of any
one of clains 1-8 i he 2 prep tion of a nedi;canent for treating an

MZ4- R medi at ed dlseggg 22. T of cl ai erein the MC4-R
medi ated 2 disease i r’xsswﬁy or ype'Zlmﬂlabet ?2@@ Use of a conpound
of any one of clains éo- in the Z\wgf paratloniéy” medi canment for
treating an MC4- R nedi H\ﬁlsease The use 0 i

~Q|n123, wherein the
MZ4- R medi at ed di sease is OB%S|ty or typé”ll di abet es. . A conpound of
formula VA, VB, mxtures thereof, or 2 pharnaceutlcally acceptabl e salts of

t he conpound, Rs RS RS Rr R1 HN | RS, /If\ RT RN/ NNI R3\N
/| N 4 H-. 3 VA VB ehm\§ “& ed hakkt uted or
unsubstltuted arylalk
\w
S |
i 45.  The compound of claim '25, whereln the compound Is a

2 compound of formula

“%@u

3

1 46. The compound of claim 25, wherein the compound is a
¢ _
N 2 compound of formula

o0 - E% /
. W
| 1
l \-. \N u)\u/ﬁ‘.«‘@\
3 . N k/""v:m.
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6 heteroaryl al kyl, aryl, heteroaryl, heterocyclyl, cydoal kyl,

het erocycl yl al kyl, 7 cycl oal kyl al kyl, al kenyl, al kynyl, or al kyl groups;
271 1 1 8 R3 Is selected from substi-t.ut.ed or unsubstituted aryl,
heteroaryl, 9 heterocyclyl, cycloalkyl, heterocyclylalkyl, or

cycl oal kyl am no groups; 10.R, R3, and R are |Independently selected fromH,
a, 1,.F Br, 11 OH NH2, CN, N2, or substituted or unsubstituted al koxy
or alkyl groups; 12 Rl' and R3', together with the nitrogen to which they
are bound, 13 forma substituted or unsubstituted heterocyclyl group; and
14 R3, is selected fromsubstituted or unsubstituted cycloal kyl 15 groups.
1 ' 26. The conpound of clain125 wherein R4, R, and R are all 2 H 1 27.
The conpound of claim 2 wherein R3. is a substituted 2 or unsubstituted
pol ycyclic cycl oal kyl gr% © sgmpand i@ﬁﬁbﬁ%d" hgreinthgicampoundifarein R3is a
substituted 22 emnmﬁumuhﬁkmhuhed pol ycyclic cycl oal kyl group of formula VIII
"N."" 3 VIIl 1 29. The conpound of claim?25, wherein R |Is a substituted or
2 unsubstituted arylal kyl group. 1 30. The conpound of | aim 29, wherein R1

VN offpoynd of cl ai m 30,
»] S a 2,4-dnubstituted
0
2- chl or o- 4- net hoxyphenyl et hyl,
2 compound of formula

is a substituted 2 pheny
30, wherein Rl is
4- chl or o- 2- f | uor ophenyl et hyl ,

phenyl et hyl group. 271A 1 32
conmpound of clajm 25, whereln RL I's selected from 2. phenylethyl,

wherein Rl is a 4-substitut 2 phenyflet hyl group
selected from 2 2-fluoro4- ¢ ; .
' ' t #Chl or ophenyl et hyl ,
3 eny eth I _
4- br omophenyBet hyl , or 4-bronD- N‘Iuorophenylethyl mﬂups. 1 33. The
4-di fﬂl orophenyl et hyl , 4t~ MEHE BHPALRE Y BAIY2S, wherein the compound is a

N
3 e l\o/'\»/ﬁ"
1 9. The compound of claim 25, wherein the compound isa
2 compound of formula
M
N
3 0
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3 phenoxyphenyl et hyl , 4-bronmophenyl et hyl, 4-nethyl phenylethyl, 4 4

chl or ophenyl et hyl , 4-fl uorophenyl et hyl, 4-ethyl phenyl et hyl,

cycl ohexenyl ethyl, 5 2-nmethoxyphenyl ethyt, 2-chl orophenyl ethyl,
2-fluorophenyl ethyl, 3 6 nethoxyphenyl et hyl, 3-fluorophanyl ethyl,

t hi enyl ethyl, indolylethyl, 4 7 hydroxyphenyl ethyl,

3, 4- di met hoxyphenyl et hyl , 2-chl oro 4-1odophenylethyl; 2- 8

fl uoro- 4- et hyl phenyl et hyl, 4-chl oro-2-fl uorophenyl et hyl, 4-brono-2 9

fl uor ophenyl et hyl, 2-fl uoro-4-net hoxyphenylethyl, 2-trifluoronethyl-4 10

f | uor ophenyl et hyl , 2,4 difluorophenylethyl 2, 4-dl net hyl phenyl ethyl, 2.4- 11

di met hoxyphenyl et hyl , eth ri t hy (4- pyrldyl)ethyl

12 (pyr! dyl )l(hydroxymat ]ﬁ%c‘z’m"uﬁﬁ%&? %V’g&%@%t"ﬁ POWRAHS P groups. 1
34. The corrppuruan@,ﬁ;uﬁda;fmraﬂa wherein R3,.is selected from 2 substltut ed or -
unsubstituted heterocyclyl groups, or substituted or 3 unsubstituted

het eroaryl groups. 1 35mnThe conmpound of claim 34, wher in R3is selected
from 2 substituted or UNSA pyridi nyl, i nyl, piperazinyl,

mor phol i nyl, 3 thi onor phol . drofuranyl anyl, pyrrolidinyl,
pyrrolyl, thiophenyl, 4 te e ) |, tetrahydropyranyl,

t et rahydr ot hi opyranyl, 5 pyr| yrimdinyl, quinucildinyl,

i ndol yl, imdazolyi, trlazonI f yIy o Wﬁg%fﬁ3}|nyl groups. 27113

36. The conpound of cl aim 25, epein R3 Is selected jsrom 2 heteroaryl or
J a HN CN ~ vf , C8 NN~~~ NN HO HN

het er ocycl yl3 groups of formula
~fNl ~?f OY 't (\ oOor 2N N HH e additional ly
substituted dor may be ur?s]ubsﬂ'? fﬂr@?:?”"d or &l zhj Whkrel the compound s a

C.. 2 compound of formula

3 N/ N
1 52.  The compound of ¢lalm 25, wherein the compound is a
2 compound of formula

| ‘ /1\_,A\Tﬁm&
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271C 1 37. The conpound of claim 25, wherein RO Is selected from 2 aryl or
cycl oal kyl _groups of fornmula jl~ 111-P SZ L 1 ~ 1 H2N NH2 NH2 OH H H2N /
H2N.\- ;.er HZN 3 HOff4 4 which nay be addltlonally substituted or may be
unsubstltut ed. 1 38. The conpound of claim?25, wherein R' and Rr, together
2 with the mtrogen to which they are bound, forma substituted or
unsubstituted 3 pi perazinyl group. 1 39. The conpound of claim 38, wherein
R' and R2t, together. 2 with the nitrogen to which they are bound, forma
pi per azi nyI group that is 3 substituted with at | east one group sel ected
from fluoromethyl, 4 difluoronmethyl, or trffluoronethyl groups. 1 40. The
conpound of Ia|m38 ei 2.W th the nltrogento
whi ch they a e bound, m a%‘?ﬁ%@@ﬂ ﬁé dalpg%[pw%e@ |COpgu %ﬂ Beast one
car bonyl gradup txmplounmaftfoummpl perazinyl group is a 4 piperazinone that nmay
be additionally substi tuted. 271 D 41. The conpound of claim40, wherein Rl
and Rr, together V\?Bh the nitrogen to which they are bound forma

mu

pi perazi none of for a N v 4 ich may be agdétidnal |y substituted. 1
42. The conpound of cl ai wher ei nj\and Rr, togetferl 2 with the nitrogen
to which they are bound fOwm pt ey, of farmela N\ HN

|
\N /L /\l,..‘*“‘\ .

N N
3 C !

C 1 54.  The compound of claim 25, wherein the compound is a
2 compound of formula

3
1 55. The compound of claim 25, wherein the compound Is a
2  compound of formula

- mﬁ%@ JK(P

3 ¢
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3 1 43. The conpound of claim42, wherein R" and R2', together 2 with the
nitrogen to which they are bound forma piperazinone of formula ™ HN J 3
271.E 1 .44. The conpound of claim 38, wherein Rl' and Rr, together 2 wth
the nitrogen to which they-are'bound, form a piperazinyl group of fornula
rrNfAY rTos'rt /0, NOLLE N= \, NVITIN j~~ul, 111V NN VOH \CN jJ\VN\-CN
13 mi13' N \..,unCF~ NN111\ / FFNHGrLOL NH 31 45 The conpound of
cl ai m 25, wherein the conpound is a 2 compound of formula N~ p NN 3 1 46.
The conpound of claim 25, wherein the conpound is a r 2 conpound of fornula
meo ; ilk 3 N 271F 1 47. The conpound of claim 25, wherein the conpound I|s

a 2 conpoupd of fornul g5/ IThg dormpolindaf clairh 25 2wherein the compound Is a
2 compound of formula

\m-l

57. The compound of ¢laim 25, wherein the compound is a

o)
. ) PN

1 58. The compound of claim 25, wherein the compound is a

C%J%@J\Q

2 compound of formula

.

2 compound of formula

2714



eNN 3 NN"CN 1 48. The conpound of claim25, wherein the conmpound Is a
2 conpound of forrmula usel ~" e P\ N-N~~d> / 111 I N-\/CN 3 N\/ . 1 49.
The conpound of claim25, wherein the conmpound is a 2 conpound of formula L
F~YN/ I1 N3 271G 1 50. The conpound of claim 25, wherein the conpound
is a. .2 compound of formulanuo/ F\ I \ N N ...#\F 31 HNH 1 51. The
conmpound of claim 25, wherein the conpound is a ~. 2 conpound of formula ~F
FANI \ N 'cic H3 x v 2. The conpound of claim 25, wherein the conpound
isa 15 2 compound of formuta NCF. NH 3 N\W/ . 271H

1 59. The compound of claim 25, wherein the compound is a
2 compound of formula

Do

NH

60. The compound of claim 25, wherein the compound is a
(2 compound of formula

Vol
oG

61.  The compound of claim 25, wherein the compound is a
2  compound of formula '

o .
N
/\%\N /ﬁ o
L/N K[
3
1 62. A pharmaceutical formulation comprising the compound
2 ofany one of claims 25-61and a phannaceut[cally acceptable carrier,

1 63. Use of a compound of any one of claims 25-61 in the
2 preparation of a medicament for treating an MC4-R mediated disease.
3
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1 53. The conpound of claim 25, wherein the conpound Is a 2 conpound of

formula "Oo N NoM N N

F 3 NH 1 54. The conpound of claim25, wherein the

conpound *is a 2 conmpound of forrmula N XN.F 3 1 55. The conpound of claim
25, wherein the conpound is'a 2 conpound of formula MF\ NI /' N H\. ~~.
INF1 yINH L 3 2711 1 56. The conpound of claim 25, wherein the conmpound is
a 2 conpound of formula ~N/ 3 NH NH 1 57. The conpound of claim 25,

wherein the conpound is a 2 conpound of formula M N Fr \ / )NF 3 ai

~H

1 58. The conpound of claim 25, wherein the conpound is a 2 conpound of
formula ~ N\ F\N ~ p~N ao\F ~H

i

84. The use according to claim 63, wherein the disease is

2 obesity or type H diabetes.

85. The use according to claim 63, wherein the

2 compound exhibits a & value of less than 35 hours In a tissue with high
3 blood perfusion,

66. The use according to claim 65, wherein the tissue

2 with high blood perfusion is selected from a braln, a fiver, a kidney or a heart.

67. A compound of formula VIIA, VIIB, mixtures thereof, or

2 phamaceutically acceptable salts of the compound,

o

wherein

Rs . - 0 Rﬂ
RE R R! s ¥
~ R R
/TI\ SN HN"
*\ /
fil Y R N N Y
R* H

VIIA VIIB

R'is selected from substituted or unsubstituted arylalkyl,

heteroarylalkyl, aryl, heteroaryl, heterocyclyl, cycloalkyl, heterocyclylalkyl,
cycloalkylalkyl, alkenyl, atkynyl, or aikyl groups;

10
11

12
13

R? is selected from H or substituted or unsubstituted arylaliyl,
heteroarylalkyl, atkoxy, alkylamino, dialkylamino, aryl, heteroaryl, heterocyclyi,
cycloalkyl, aminocycloalkyl, heterocyclylalkyl, cycloalkylalkyl, alkenyl, alkynyl,
or alkyl groups;

R* R® and R® are independently selected from H, Cl, 1, F, Br,
OH, NHz, CN, NO,, or substituted or unsubstituted alkoxy or alkyl groups;

2710



3 2713 1 59. The conmpound of claim25, wherein the-c

of fornmula 3\ NHHI| H1,60. .The conpound of cI ai m 25, wherein the conpound
i s1&12@004conpound of formula N\ NV ~N~ p" "N ,ailU Wb~ HUSe4158581
The conpound of cl aim25, wherein the conmpound is a 2 compound of formula
rx / "." NI ~pM NN NNH 31 62. A pharmaceutical formulation
conprising the conpound 2 of any one of clainms 25-61 and a pharmaceutically
acceptable carrier. 1 63. Use of a conpound of any one of clains 25-61 in
the 2 preparation of a nedicanment for treating an MC4-R nedi ated di sease.

3 271 K 1 64. The use R&wsdemtgd fromdi arsulﬁﬂtutedmmsubsﬁtetedlamd,amlejl,l s 2

e 2. Lonpourikerh B bebaid Darersely) he@ReEHhSuRbbRREE i< ue w11

hi gh 3 bl3odhgtesohndaliph.or by€liGalkyldieyl gssupscamd di ng to cl ai m 65, wherein the
tissue 2 with high bI ood perfusion |Is selected froma brain, a liver, a

thereat . & 2 phar mactit Riated RAABEN of BV D Compoune,

)"

ul\\\\ N

C o)
o)

AN ’
Omu\l\“ N/v it /5 k/

4,

X X

olegieg

I "m e,

g
~

6 wherein

7 R" is selected from substituted or unsubstituted alky) groups;
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OREOR NN"I "NNRE RHR Ra RRL )YWX(L/LY 3 VITAVIIB 4 wherein 5
Rl is selected fromsubstituted or unsubstituted arylal kyl, 6

het er oakyl al kyl , aryl, heteroaryl, heterocyclyl, cycloal kyl,
heterocyclylal kyl, 7 cycl oal kyl al kyl, al kenyl, al kynyl, or alkyl groups; 8
R3 is selected fromH or substituted or unsubstltuted aryIaIkyI 9
heteroarylalkyl al koxy, al kyl am no, di al kyl ami no, aryl, heteroaryl,

het er ocycl yl , 10 cycl oal kyl, am nocycl oal kyl , het erocycl yl al kyl ,
cycl oal kyl al kyl, al kenyl, al kynyl, 11 or aIkyI groups; 12 R4, R6, and R6
are I ndependently selected fromH d. I, F, Br, 13 OHL NH2, CN, NOG2, or

substituted pr unsubsti ti® ae" ahif RVAPihd %fe 17- 12- 2004
US0415959 1 R3 is sel ect e?‘f romH or é;%)st | ttg; or u‘ﬁilﬂft_)ost ituted aryl,

al kyl, 2 al k&nysubstitied ey unsubstiutegialkyl groues; er oaryl, het erocycl yl,
het erocyclyl al kyl, arylalkyl, 3 heteroarylalkyl, or cycIoaIkyIaIkyI gr oups;
and 4 Y is SE?' ect ed fromﬁld%édfﬁbin §Lﬂfsﬂﬂd{e€ or'unﬁibsﬁ%ted a’ikyT#rolliEs)f; or \-R1
/N\NR9 ROH & 0.)~ S ™
FKANAN T 4 na% angR\ UOQ%PW@@W thaﬂlmgﬁftjq“m{?h !hev are bound form a

5 heterocyclyl or heteroary! group; and

HO ~j

R” is selected from CN, or substituted or unsubstituted alkyl,
7  aryl, or arylalkyl groups.

C 68. The compound of claim 67, wherein R%, R®, and R® are all
2 H
1 69. The compound of claim 67, wherein R” is a substituted
2 or unsubstitfuted polycyclic cycloalkyl group.
70. The compound of clalm 69, wherein R is a substituted
2 orunsubstituted polycyclic cycloalkyl group of formula VIIi
- 3 ' Vil

' 71.  The compound of claim 67, wherein R" Is a substituted or
2 unsubstituted aryfalkyl group,

72.  The compound of ciaim 71, wherein R' is a substituted
2 phenylethyl group.

73.  The compound of claim 72, whereln R' is a 4-substituted
2 phenylethyl group or is a 2,4-disubstituted phenylethyl group.

271N



t '"~N\VO 0O \OHO C-~"N"\~anP\ , V' v N M yy RR CNor 56
wherein 7 R" is selected fromsubstituted or unsubstituted al kyl groups;

271 M1 Rz', R4, and R' are independently selected fromH or 2 substituted
or unsubstituted alkyl groups; 3 Rey is selected from substituted or
unsubstituted al kyl groups;” or 4 If and Rw, together with the nitrogen, to
whi ch .t hey are bound, forma 5 heterocyclyl or heteroaryl group; and 6 R' is
selected fromCN, or substituted or unsubstituted alkyl, 7 aryl, or

aryl ai kyl groups. 1 68. The conpound of claim67, wherein R Rs, and R are
all 2 H 1 69. The conpound of claim67, wherein R3, is a substituted 2 or
unsubstituted pol ycyclic cycl oal kyl group. 1 70. The conpound of claim 69,

wherein R3, {s a substit4yed clic.cycl oal kyl group
of formia Vi1 3 Vil %-71Thgrﬁ§’hg%mn‘§;bg§%‘"iﬂ@ﬁg%§¥s %ee":“’é#/@“hl is a
substitut ed dr 2-fluaipdunethoxyphenylethy) 2athilgro-4emethpxypliendethiine conpound of cl ai m
71, wherein ' Hhé!ﬁ't 1] | € . e conpound of
claim72, mgequﬁr%ﬁl S a’"ﬁ%ﬁggp ﬁ?’ﬁ)@% Q&ﬁéﬁﬁf@tﬁﬁwﬂ'ﬂ;@ﬂp{%} is a
2, 4- di subst i4 ut@chigyaphsiviethyl, B-tyerophengizthl, or 4-bromo-2-flucrophenylethy!

5 groups. :

75, The compound of claim 74, wherein R® is selected from
2 substituted or unsubstituted heterocyclyl groups or substituted or
unsubstituted heteroaryl groups.

76. The compound of claim 75, wherein R® Is salected from
substituted or unsubstituted pyridinyl, piperidinyl, plperazinyl, morpholinyl,
thiomorpholinyl, tetrahydrofuranyi, furanyl, pyrrolidinyl, pyrrolyi, thiopheny,
tetrahydrothiophenyl, pyranyl, tétrahydropyranyl. tetrahydrothiopyranyi,
pyrazinyl, thiazolyl, pyrimidinyl, quinuciidiny!, indolyl, imidazolyl, triazolyi,
tetrazolyl, or pyridazinyl groups.

[= S % T . -~ B

77. The compound of claim 67, wherein R'is selected from
phenylethyl, 2.4-dichlorophenylethyl, 4—melhoxyphenylethyi, 4-
phenoxyphenylethyl, 4-bromophenylethyl, 4-methylphenylethyi, 4-
chiorOphenylethyl, 4-fluorophenylethyl, 4-ethyiphenylethyl, cyclohexenylethyt,
2-methoxyphenylethyl, 2-chlorophenylethyt, 2-flucrophenylethyl, 3- -
methoxyphenylethyl, 3-flucrophenylethyl, thienylethyl, indolylethyi, 4-
hydroxyphenylethyl, 3,4-dimethoxyphenylethyl, 2-chioro-4-iodophenylethyl, 2-
fluoro-4-methylphenyiethyl, 4-chloro-2-flucrophenylethyl, 4-bromo-2-
fluorophenylethyl, 2-fluoro-4-methoxyphenylethyl, 2-trifluoromethyi-4-
fluorophenylethyl, 2,4-diflucrophenyiethyl, 2,4-dimethylphenylethyl, 2,4-
dimethoxyphenylethyl, (2-pyridyljethyl, (3-pyridyljethyl, (4-pyridyljethyi,
{pyridyl){hyd-roxymethyl)ethyl, or (phenyl)(hydroxymethyi}ethy! groups.

A - -- BN R - SV R - VL I - B

o head g
o= O
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1 74, The conpound of claim 71, wherein Rl |Is selected from 2

2-fl uoro-4-nmet hoxyphenyl et hyl , 2-chl or o- 4- met hoxyphenyl ethyl, 4 3 -
fl uoer ophenyl et hyl, 4- chlorophenylethyl 4- chl or o- 2-fl uorophenyl ethyl, 2,4- 4
di chl-or.ophenyl et hyl, 4- brohnphenylethyl or 4-brono-2-fluorophenyl ethyl~ 5
groups. 1 75. The conpound of claim74, wherein R3 1s selected from 2
substituted or unsubstituted heterocyclyl groups or substituted or 3
unsubstituted heteroaryl groups. 1 76. The conpound of claim 75, wherein R
is selected from 2 substituted or unsubstituted pyridinyl, piperldinyl,

pi perazinyl, norpholinyl, 3 thionorphollnyi, tetrahydrofuranyl, furanyl,

pyrrolidinyl, pyrrolyl, zghi on{beéa.ﬁhpoundowénhaéwd:hatemm%awbtedwﬁﬁnyl
tetrahydropyranyl tetrahydrothlo ran pyrazi nyl, thiazolyl,

pyri m di nyl 2 qL’h“-ﬁmﬁndPhb?tarqcb‘i%lﬂlgy?UPSPFr{%EBI yl, triazolyl, 6 tetrazolyl, or
pyridazinyl groups. 1 77. The conpound of cIa|n167 wherein R is sel ected

from 2 phenyl ethyl, eth &;heth nerthyI 4 3
Af ety ij\:( |, 4 4
I

phenoxyphenyl et hyl ,
chl or ophenyl et hyl , 4qet |phe etfyl ,

cycl ohexenyl et hyl , f6t hokyphenyl et'hyl ~2-chl oro enyfethyl
2-fluorophenylethyl, 3 6 nethoxyphenylethyl 3- quorophenerthyI

thenyl ethyl, indotylethyl, 4 7 hydro hen Ieth |, 3,4- pethoxyphenylethyl
2-chl or o- 4-i odophenyl et 0- h yl
t h -2
, d

4-chl or o- 2-f| uor.ophenyN 9 | u roph nyl e Eyl
2-fl uoro-4- nmet hoxyphenyl oro yl 2 uorophenylethyl
2, 4- dthuorophenylethyl 2, 4- dlnethylphenylethyl 2 4- 11

di et yphenyl et hyl , (2-py |dyl)ethyl I)ethyl (4-pyridy|)ethy|,
12 (pyrldyl) (hyd-roxy thy g ph y ydr@axy yoethyl groups.
2710 1 78. The conpoungd of jcl ai |s sele ted from 2
heteroaryl or heterocy ﬁ grp for K+, NH , S NH

L (T O"" Ck

ot @ ey

c <’;j"”, {J’“’w“ F
- HO™

L 1T

3 u HU//

4 which may be additlonally substituted or may be unsubstituted.
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N;~INH ~~ HN~~ G\~, QON~. N CNH HNJ \ NHg ONNN NHN/ HO)D o
IN HN2 O OH2ZNN ONNor 3 HHA4 which my be additionally substituted
or ,my-be unsubstituted. 271P 1 79. The conpound of claim67, wherein R3 Is
selected from 2 aryl, cycl oal kyI or am nocycl oal kyl groups of formula w-~r
HZN NI -12 NH2 OH r t-. V Hy2 HZN H2N 3 HO P or 4 whi ch may be
additionally substituted or may be unsubstituted. L 271Q 1 80. The conpound
of claim®67, whereiinY is selected from

79. The compound of claim 67, wherein R® Is selected from
2 awl, cycloalkyl, or aminocycloalkyl groups of formula

adnn dar
Y “
O/z |
HzN ' ! * ]
.NH, NH,, OH
”~ R .
) J@f{ ”}>§ “’j> g :
HZN ] ? ] []
HoN
' , OF %
HO
4 which may be additionally substituted or may be unsubstituted.
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RT \,Sf NJ SS"" N~ ..,uttlt , , OHOH rNNOCCN - ~CN 2 81. The
conpound of claim80, wherein Y is selected from O (T1I\ r OH\'CN 2 S 82.
A pharrtaceutical fornulatigon conprising a 2 pharmaceutically acceptabl e
carrier and the conmpound of any one of clains 3 67-81. 1 83. Use of a -
conmpound of any one of clains 67-81 in the 2 preparation of a nedi canent
for treating an MC4-R nedi ated di sease. 84. The use according to claim 83,
wherein the disease is 2 obesity or type 11 diabetes. 271R 1 85. The use
(according to claim84, wherein the 2 conpound exhibits a t" value of |ess
than 35 hours in a tissue with high 3 blood perfusion: 1 86. The use ,
according tol clai m 85, \guer eThe bdtpdunt HF6lalt 6V Whemlrgﬁ‘lﬂé?%d“ﬂ$“s' on is

selected froma brain, a liver, a kidney or a heart 2718

I ‘N "\\\\“‘
’g/N\ a Q/

H"” e,

Y D{’
N N
O““““\‘
C ' : or N
;]
HEE
2 g
1 ' 81. The compound of claim 80, wherein Y is selected from
¥ N
O"““““ /w‘mm\\\
| N or k/u
§ \OH H \cn
2 F =
L 1 82. A pharmaceutical fomulation comprising a .
2 pharmaceutfcally aooeptable carrier and the compound of any one of claims
3 6781
1 83. Use of a compound of any one of claims 67-81 in the
2 preparation of a medicament for treating an MC4-R mediated disease.
1 84. The use accordingto claim 83, wherein the disease is

2  obesity or fype il diabetes.

271R



2

(]

[ % B

85. The use 'according to claim 84, wherein the
compound exhibits a i value of less than 35 hours in a tissue with high
blood perfusion.

86. The use :according to claim 85, whersin the tissue
with high blood perfusion Is selected from a brain, a liver, a kidney or a heart.
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