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“invention relates to nelanocortin-4 receptor (MC4-R) agonists an (‘I (f

of their preparation: The invention also relates to nethods of treatl ng

mel anocortin-4 receptor-nedi ated disegses, such as obesity or di abezssFE@ygg%
the mel anocortin-4 receptof with compounds provided herein.
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Backgrounam‘mmmmwmwmnt_l on Mel anocortins are peptide products resulti ng
from postt processing of pro-opionel anocortin and are known to
have a broad+*sskay of physiol ogical activities. The natural nelanocortins
ude the different types of nelanocyte stimulating hornone (a-MsH,

~3 I\/BH Bﬂ"'wﬁm mﬂwm ACTH. O these, a-MSH and ACTH are considered to be
the main mel anocGHANIBINOBENZAMDES &S MC4-RGONISTShei r ef fect s

t hrough nel am@@ortin receptors (MC-Rs), a subfamly of G protein coupled
receptors. There are af least five different receptor subtypes (MC1-R to

MC5-R). MC1-R nedi at es Field of the Invention

5 This invention relates to melanocortin-4 receptor (MC4-R)
agonists and methods of their preparation. The invention also relates to
methods of treating melanocortin-4 receptor-mediated diseases, such as
obesity or diabetes, by activating the melanocortin-4 receptor with compounds

provided herein.

10 Background of the Invention

Melanocortins are peptide products resulting from post-
translational processing of pro-opiomelanocortin and are known to have a
broad array of physiological activities. The natural melanocortins include the
different types of melanocyte stimulating hormone (a-MSH, B-MSH, y-MSH)
15 and ACTH. Of these, a-MSH and ACTH are considered to be the main

endogenous melanocortins.

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

20  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 predominan'tly
expressed in the brain. MC5-R is considered to have a role in the exocrine
gland system.

_ The melanocortin-4 receptor (MC4-R) is a seven-

25  transmembrane receptor. MC4-R may participate in modulating the flow of
visual and sensory information, coordinate aspects of somatomotor control,
and/or participate in the modulation of autonomic outflow to the heart. K. G.
Mountjoy et al., Science, 257:1248-125 (1992). Significantly, inactivation of




20 pignentation of the hair and skin. M22-R nediates the effects of ACTH on

steroi dogen&.g(ﬁ/&%7t he adrenal gl and. MC3- Rand MC4- Rare predom nantly
expressed in the brain. MC5-R is considered to have a rol e i nP€hBS@XIICHd ne
gl and system The nel anocortin-4 receptor (MA-R) is a seven 25 r
transmenbrane receptor. MC4A-R may participate in nodul ating the fbg\/\f__né)é

vi sual. and sensory information, coordi nate aspgects of sonat onotor “¢o 8905
and/or participate in the nodul ati on of autonomc outflowto the heart. K
G Muntj oy g% al ., Science, 257:1248-125 (1992). Significantly,
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inmplicated in Pt her djsease states including erecti
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gnent at 1o

i nvol ved in pi rron, MC1-R M M Odlmann et al., Science,
278:135-138 (1997). However, overexpression of agouti protein in mce
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al., Bio gagests Joigateothat MOIR s intplicated in ehdbgendids bh
371: 799- 802 i A J ted protein (AGRP), an agouti protein
horol ogue, aﬁ%gg@{?%es a kﬁggt g’ﬁ@t%oHélm Q?e(”’l' Is pPrpaiiyexeresakd in Bieoskiam

Bi ophys. R Ga 1R [ 0 of AGRP.i '
norehges Toggt ntake and causes ahenreys i TeBeRdTivciledin Borigrintons on.

i ncreases fo I nf ake
M Rossih et d;&??'ﬁzngbéﬂi QH"W,GQ?QW?GQW_ :1353&)3.(19‘@9{3%'[. Feve?,hig
research in - rticipates jn energy regulation, ‘an
t her ef or1e5, i ggﬁiﬁ{%ﬁ%?{f&@é@ﬁ{%ﬁ% Q'Q%l@@ﬁ ot Vellowcoahadlordug to desi gn
for the & eaantagonism of 84C13R aRT jher ' it R and ,its uncovered
rote in the etjol O%n ﬁ&dgbesi ty anﬁé%ggséﬁ?ﬁ;ﬁ?g? %‘?Y Ye'aptaueHel udes
reports of cB RGN hYICEBIpbsl-t Kiafer ehat, Biochemistgerae st St s
of MZA-R Aspegaili%y. 1 0,589 describes pol ypeptide's
that are capable 8){' Se’rlrbél\,tﬁngrtei’ ?S}Hglf%%gﬁ?r‘ggg%'iggpyt'dﬁ'am Rreir (AGRP),
receptors. ARRagoull protein bomokfyh®ant8qgosides [ ] cf,i he
famlies of e@tgﬁni ts, and_ant agoni sts 6T:’or ch‘ﬁ%ap‘g(?@g@?g@ﬁgfegr@ PQE’Eam
hept apept i de€& Ha i e Gianhy sf¥ege Gaemun37B29-63291997). Administration
20  of AGRP in mice increases food intake and causes obesity but does not alter
pigmentation. M. Rossi et al., Endocrinology, 139:4428-4431 (1988).
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.

25 In connection with MC4-R and its uncovered role in the etiology
of obesity and food intake, the prior art includes reports of compounds and
compositions that act as agonists or antagonists of MC4-R. As examples,
U.S. Patent No. 6,060,589 describes polypeptides that are capable of
modulating signaling activity of melanocortin receptors. Also, U.S. Patent

30

Nos. 6,054,556 and 5,731,408 describe families of agonists and antagonists
for MC4-R receptors that are jactam heptapeptides having a cyclic structure.



3 PCT/ USO1/ 27206 28 FEB 2005 WD 01/ 10842 di scl oses MC4-R bi ndi ng conpounds
havi ng a mul t i M@&/18827 structures and nethods of using such CoNPRCHYESH UL )6
treat MZ4-R associated disorders. Sone of the compounds described include
am di no- and guani di nocont ai ni ng arenes and heteroarenes. 5 O her

guani di ne-cont ai ni ng conpounds having a variety @f biol ogical act 2B FEB2005
are also known in the prior art. For exanple, U S. patent No. 4,732,916

i ssued to Satoh et al. discloses guanidine conpounds useful as antiulcer

agents; U.S. Pat MO Ot/108427disd6des MC3-RPpingiiig Bom u%?’h%g/ﬂn %Eﬂti o8 of
Pat ent No. 4, 948,2’01 I ssued, to Schnur of al. and EP 0343 491% | scl ose
guani di no conpousHYChEEs ANdefhasiscaiHsing BuBh Compaeuntisite teedti MCasRigssatidted

anti-thronbin ag ; . a2..704 .1 gsyed to Okuyama of

al . discloses a 3%?%@3%%@%’5%8%859Pd§§%§ﬁ“9ﬁ inglide agydimo- and guanidino-
Guani di ne- cont ai pontainingrarends aptchedérarehss! osed in other references. For
exanple, U S. Patent No. 6,D30,985 issued to Gentile et al. discloses 15

guani di ne corg)ounds usef ul é%r treating and preventing conditions in which
i nhi bition of° nitric oxi de QY8f d8RENG-coRtAiIRING cicapauruts laviag rmokariety of

schi zophreni a, By , al n. Pat. No. 5,952,381 1ssued to Chen
et al. discloses ce@%%'i %&Sﬁ!ae%?éd'lgn%éé:g%\aﬁﬂﬁgh?(Prr'otﬁéét'i%ors%%BPiQ/H-§~ patent

i nhi biting or anNageh732/816 is$iRA toSatwh al. a%cWéésg%L?arﬁdinFchsrnQ%Juséﬁﬁphe

menbered fully saturated lazacarbocyclic-2-ylidene I vat

are disclosed as®hd0tger agentss kP cPatet vni 4P péH6dc khBcPatdritNe.i£84989Y. S.
Patent No. 4,21 7l i Sugch d | t ht
as useful f or %’ﬁf 0.3, PRI NP 490807 18urt o 3EBREC R  Sinna £ 0305 6dde
deri vati ves1fr e discldse cjuzhddind ok t ﬁ'ﬁfi’n 0 ..
Mac:j\c/)na:\é gf al . as ﬁig‘gl ,?ntfthgS?gt?é{ﬂr"g%i p?’rﬁéﬁgem |%°§i§t%gjvéesr?ﬂté1 ess,
there remains a ¥R 8Rdsstichrorabin agantst and Lh§oRiaterst Nd. 8882 Frouhissued &

ol anocar i n- 4 Rasbe g Steh B SR dyenng riiound ugl o5 ananinraLegent
B o AP Ao e R e, For
UoU, _ . discloses
15 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
owfPs integrins.

20 Various 5-, 6-, and 7- membered fully saturated 1-
azacarbocyclic-2-ylidene derivatives of guanidine are disclosed as having
anti-secretory and hypoglycemic activities by U.S. Patent No. 4,211,867
issued to Rasmussen. Such compounds are also taught as useful for the
treatment of cardiovascular disease. Other guanidine derivatives are

25 disclosed by U.S. Patent No. 5,885,985 issued to Macdonald et al. as useful
in therapy to treat inflammation.

Nevertheless, there remains a need for potent and specific |
agonists of MC4-R that are low molecular weight non-peptide small
molecules. Methods of treating a melanocortin-4 receptor mediated disease,

30  such as obesity, with such non-peptide drugs, are also particularly desirable.



The instant javention provides potent and specific agonis f

are | ow nol e‘%ﬁl(’g}%%gi ght non-peptide small nol ecul es. Thursq?%g%gj EEET
provi ded, in accordance with one aspect of the invention, a conpound

of .either formula IA~or iB. OR~-N~R9 RBR NNRR-~N~. RARN "

i ORIO R~ IA R6 wherein's R 10 R is selected fromthe group @msiEstilify

of H, and substituted and unsubstituted aryl al kyl, heteroaryl al kyl, aryl,

het eroaryl, heterocyclyf, cycloal kyl, heterocyclylal kyl, cycl oal kyl al kyl,

al kenyl , al kynyl, and al kyl groups; R2 is selected fromthe group

consi sting of substituted and wunsubstituted aryl al kyl, heteroaryl al kyl,

aryl, heteroaryl, heterocyclyf, 15 cycloal kyl, heterocyclyl al kyl,

cycl oal kyl al kyl, al kenyl, al kynylSumpag) k¥t . R3 is selected from
the group consisting of substituted and"By unshu%[snyiépz'ioé’d al kyl , al kenyl ,

Byl kvl heraranryi al kvl ot BERIRENds poipal SP Shacile Seenista et 11 om
t he group coni\ﬁéaﬁé‘%fa@d@\gmwlecewr wafigltneoripepiRgd isﬁl'éilefﬂ?@};épéls, Al kenyl,
alkyl, '

al kynyl , cl het erqaryl,  heterocyciyl, ary

het er oar yf%l kﬁﬁé, 'Jéﬁ*r?& %éﬁ BY Vl‘éiﬁ‘%l"llﬁccgtfdﬁm@;wutksone aspeetoofetie fimamntione a0r oup

consi sting of comtpeuntiwfesthaptbroitlls YRigut ed al kyl, alkenyl, al kynyl,

cycl oal kyl, aryl, heteroaryl, heterocycryf, arylalkyl, heteroarylal kyl,

and cycl oal kyl al kyIO groups; or B WO 02/ 18327
R

o R®

I'\l N

R2,.7 | 4

R _ "‘l /J\ ':r R
R® R0 RS
1A
B
wherein
1.
10 R' is selected from the group consisting of H, and substituted

and unsubstituted arylalkyl, heteroarylélkyi, aryl, heteroaryl, heterocyclyl
cycloalkyl, heterocyclylalkyl, cycloalkylalkyl, alkenyl, alkynyl, and alky! groups;

2.
R< is selected from the group consisting of substituted and
unsubstituted arylalkyl, heteroarylalkyl, aryl, heteroaryl, heterocyclyl,

15 cyqloalkyl, heterocyclylalkyl, cycloalkylalkyl, alkenyl, alkynyl, and alkyl groups:
3.

R” is selected from the group consisting of substituted and
unsubstituted alkyl, alkenyl, alkynyl, cycloalkyl, heteroaryl, heterocycly!,
heterocyclylalkyl, arylalkyl, heteroarylalkyl, and cycloalkylalky! groups;

4.
R" is selected from the group consisting of substituted
20

and unsubstituted alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl
heterocyclyl, arylalkyl, heteroarylalkyl, and cycloalkylalky! groups;

5. :
R is selected from the group consisting of substituted and

unsubstituted alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl, heterocyclyl,
arylalkyl, heteroarylalkyl, and cycloalkylalkyl groups; or




5 PCT/ US01/ 27206 26 FEB 2005 R4 and R5, together with the nitrogen to which
they are boun®O 0R/d$337a substituted or unsubstituted heterocyci §€TRIS01/27206
het{ eroaryl group; R6, R~, R8, and RO nay be the sane or different and are
each independently selected fromthe group consisting of H C F Br

OH, NH2, 5 CN, NO2, and substituted and unsubsti guted al koxy, arr? IZWI
al kenyl, al kynyi, al kylam no, dial kyl am no, cycl oal kyl, heterocycl yI am no,
het eroaryl am no, am nocar bonyl| , al kyl am nocar bonyl , di al kyl am nocar bonyl ,

cycl oal kyl ami nocar bony! , arR?t andl iS¢ togedhent withé¢he ndtoygary fcawhivhctheh @ng boumiad

het er oar yl am noc rbony and 10 R10 js sel ected fromthe roup
consi sting of H, %ﬁﬁ'@l%‘-ﬂ-ﬁ%@'ﬁitga&ﬁur‘eﬁH SUHBQﬂJbﬁe{G? yifnhateroandgromp:
al kynyl, cycloal kyl al kyl, aryl, and arylalkyl groups. Conpounds provided

by the invention further ingd lﬁfe I 9RE ¥9Sm ?fbettlﬂ% ﬁg%mr@bt Snd$% each

formula I A or I B, pharmaceuti'cally’ acceptabfe salt t hereo
st er eoi sorners thm‘emfndetrﬂytsemnted frioer thaf grdupdeaisistinichef EloTl, IhFdBr,desl, NH,,

f I h nmbod I f h
o oup. consi st8 ng CaY. | é@Eér?q?tsupsﬁu%%ﬁafmgﬁg'gwtﬂute@ﬁmia?mﬁ% Sk
het er oaryl al kyl, I)Aﬂyhrgﬂg o@ e i @ngr%@”ﬁé? {afér@@%&ﬂgﬁw‘?@bom ment ,

R3 is selected fro ¢onsi u ut e unsSubsti t ut ed

cycl oal kyl, al kehpteroamtarrhmoarwnlaoyérbgngumkylamlmbemylemmmmoca%md
R5 may be the sane or fferent and are each, independently selected from

the group consi sPYﬂBa'&r’laéﬁ'B%?'EWHa AMIQAcRIBENYt: MOQVRyiamlamr@pwl and
and heteroaryl al hgtergémwoﬁag&ﬁg%%ﬁ@bodl ment, R4 and R5, toget her

with the nitrogen forma substituted or
unsubstituted heterocyclyl group. VWO 02/ 18327 PCT/ US01/ 27206 6 2 g F E B
2005 10 R'® is selected from the group consisting of H, and substituted

and unsubstituted alkyl, alkenyl, alkynyl, cycloalkylalkyl, aryl, and arylalky!
groups.

Compounds provided by the invention further include prodrugs
of the compounds of either formula |A or IB, pharmaceutically acceptable salts
15 thereof, stereoisomers thereof, tautomers thereof, hydrates thereof, hydrides
thereof, or solvates thereof.

In one embodiment, R? is selected from the group consisting of
substituted and unsubstituted arylalkyl, alkenyl, heteroarylalkyl, and
heterocyclylalkyl groups.

20 In another embodiment, R? is selected from the group consisting
of substituted and unsubstituted cycloalkyl, alkenyl, alkyl, and aryl groups.

In another embodiment, R* and R® may be the same or different
and are each independently selected from the group consisting of substituted
and unsubstituted alkyl, arylalkyl, and heteroarylalkyl groups.

25 In another embodiment, R* and R®, together with the nitrogen to
which they are bound, form a substituted or unsubstituted heterocyclyl group.



I n anot her enbodi nent, R4 and R5, together with the nitrogen to which they

are bound,, substituted or unsubstituted saturated hej ’ ‘yt;J,);‘l
group conp\?bgil’zﬁgﬁgt | east one heteroatom sel ected fromthe gﬁ-)ﬁg 127206

consisting of O S, and Nin addition to the Natomto which R4 and R5 5 »
are bound. There has al so been provided, in aédcordance with anot B@rFERgect
of the invention, a conmpound of either formulla IlAor IIB. R§ ~ 3 Ra~N Z

Y-RO NR |1 RR-. X WN~-N-R4 Rs Rao R5 wherein ITAR8 3 Ra~ Z -RO Nao N _R

Yo RERT-XWNI-N another embodiment, R* and RS, together with the nitrogen to
which they are bound, form a substituted or unsubstituted saturated
heterocyclyl group comprising at least one heteroatom selected from the
group consisting of O, S, and N in addition to the N atom to which R* and R®

5 are bound.

There has also been provided, in accordance with another
aspect of the invention, a compound of either formula |lA or liB:

RZo7.X. = R?57 X. R4
RSy RCW SN R
R6 R10 R5 A R5 R5 IB
wherein
10 at least one of W, X, Y, or Z is a nitrogen atom, forming, e.g., a

pyridyl group;

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

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

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

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



10 at least one of W X, Y, or Zis a nitrogen atom form ng,
{f pyridyl youiszzr R is selected fromthe group consisting of H,
Jptituted and unsubstituted arylal kyl, heteroarylal kyl, arylPCT/US01/27206
etefogryl, heterocyclyl, cycloalkyl, heterocyclylalkyl, cycloalkylal kyl,
alkenyf, al kynyl, and alkyl groups; 15 R2 is selected fromthe grou?) FEB 2005
consi-gting of substituted and unsubstituted aryl al IZyI , heteroaryla ayl
aryl . f heteroaryl, heterocyclyl, cycloalkyl, heterocyclylalkyl,
cycl-¢gal kyl al kyl , al kenyl, al kypy lkyl groups; R3 is selected from
t e firoup consi sting of bH and ’Su s’sﬁeﬁggﬁgcfr&ﬁﬁgelﬂﬁ UB£onsisting ofskipktituted ang
al kgnyl, al kynyl, cyuisobstiyted BiyE b, g r : 0
het grocycl yl al kyl , aaml &It | . het eroarﬁ;/yli al @;ﬁ/?ﬁ %%:%@I’ SQﬁkQ‘PtﬁW',@e&ﬁrpgyclyl,
R4 fis sel ected fromAHaKy %ﬁﬁe@éﬂﬂa@yﬁ, Agdafycloalkyldikybgriugsubed and
ungubstituted al kyl, al kenyl, al kynyl, cycloal kyl, aryl, heteroaryl,

gt erocyclyl, arylal kyl, heten bkyl . ..and cycl oal kyl al kyl groups; WO
02/ 18327 7" PCT/ Lt£01]427206 2 ~F§Hé;dd {zgégetﬁ@r i"‘é’ﬁgmee@ﬁ@geﬂrtommibbtmpg@ bound
consi sting of substiarm adubstitutatherissiibsi nyl . al kyn ,

e iaa Shbeter

yl,
cycloal kyl, aryl, heteroaryl, heterocyclyl, ary 8any oEUB)| |
apd cycl oal kyl al kyl groups; ﬁksRél and R-, together with the nitrogen to
2

. 7 ;
o Dot e 1ot oUacan el RO B ooty PR S et
e each i ndepend&n&l% sel e tede(ﬁg rﬁﬁ%g‘%g&fﬁ’ eensisting 0§ HoICIH, FCB;, OH, KH,
, OH NH2, CN, N : ' d al k , ' , '
'Irkyl , al kenyl, al %n E,ndgfﬂh?gﬂtgg@%?@aﬁ §P§$nﬁ§%éa %(/‘%NS':?'P%X% a”%’rl?ar}l?enyl,
fet er ocycl yl ani no, @ "Xf @ékﬂ%%moaﬁvaikylamm@mmiwhw heférb?é{/é}%m?ﬁ?r bonyl ,
I al kyl am nocat®onykt ] ar bonyl , aryl ar ni nocar bonyT’,
get erocycl yl am nocar beggﬁwé@ﬁl ')éhg‘ﬁ%{?%gp{wgﬁ?{w&'afwo@rlodipﬂcylamabgg,!5 I

fay be absent if VEydoalkyiamingearbahgimaryi ' be ahsent if X is
Ritrogen atom 15 rein RS, ma%rbe gbsgynt |? LZ .5‘%’vﬁ’?éﬁfB%aylammcarmeyne'and

RO may be absent i rorylaminpeahonybgroupsand

wherein R® may be absent if W is g nitrogen atom:

. 7 .
wherein R” may be absent if X is a nitrogen atom:

15 in R®
wherein R® may be absent if 7 is a nitrogen atom:

. 9 .
wherein R® may be absent if ¥ is a nitrogen atom; and

10 ;
R™ is selected from the group consisting of H, and substituted

and unsubstituted alkyl, alkenyl, alkynyl, cycloalkylalkyl, aryl, and arylalky!

groups.

20 ‘Compounds of either formula I1A or 1B provided by the invention further
include prodrugs thereof, pharmaceutically acceptable salts thereof
stereoisomers thereof tautomers th ’

. ereof, hydrates thereof, hydrid
or solvates thereof. rees fereet
In another embodi 2j
” Iment, R® is selected from the group consisting

of substituted and unsubstituted arylalk

yl, alkenyl, heteroarylalkyl
heterocyclylalkyi groups. e



R10 is selected fromthe group consisting of H and substituted and
unsubst wigusegsgt kyl , al kenyl, al kynyl, cycl oal kyl al kyl, aryl, and aryl al kyl
groups. 20 Conpounds of either fornmula I1A or 11B provided by the invention
further include prodrugs thereof, pharnmaceutically acceptable salts .
thereof, stereoisonmers thereof, tautomerg thereof, hydrates ther @y FEB 200
hydri des thereof, or solvates thereof. IR another enbodinent, R2 is
selected fromthe group consisting 25 of substituted and unsubstituted

02/ 18307 b 26 FEB éoﬁs‘?ﬁﬁ%{%ﬁbﬁ*’eﬁﬁ@&%ngeﬁ%cﬁé%&%&ogéﬁé%pe@r oup
a

consi st i ngf substituibed ahd upGuBSE, IS bkt Loal kyl ., _al kenyl, alkyl,
and aryl groups. |n another enbodi ﬁ@‘%‘?’%ﬂsgﬁﬁy@@ﬂﬁ@ﬂ%afmfwﬁe or

different and are ﬁach i ndependent|y selected fromthe group consisting of

substituted 5 and URSHBHiarambediadnt R* ang IRiiy beathe hiehe'o Al ﬁyl
groups. lan@aps Reh H@% nttl R4 z%n& R5, together with the ni W&g’é to
which they are boung, Orﬁseg ¥ s6Gted fom the giosnmangistirglofeitatiogyg! v!

group® !andiupshbstitatdabalkpe BkyialRY) her With the nitrogen to
whi ch they are bound, for?'heapysuggt' ?@gtﬁer&%ﬂgﬁgﬁ&ﬁq% ed saturated 10

het erocycl yl group conprising at | east one heteroatom selected fromthe
group consi sti ng Of'"@"@heaﬁmbndimeaﬁ’(ﬂi“teimﬁqoggfhé}.lVﬂgrpmet,:ﬁtrp(g'-éhﬁ%m and
i r t her

R~ are h sQ been provided, in accordance W
aspect o?ﬂ?ﬂgt?én-x/gﬁﬁ)g@?d'?o i %tﬁ'étﬁdc%rﬁﬂsubsﬁtglt@d betgrooyelylageepdi ng to

15 the instant invention and a pharmaceutically acceptable carrier. There

has al so been provild%othé?éiﬁﬁ@dim;ﬁe i t aspect of the

i nvention, . {%&hod of treating an R%BQB@QQ%SBBT?étBéé? NitgR@RI fosi ng

admi ni st‘afPI"%b fedimyinst forrmarsedbistituied eptinsebstRiRRLES, Ao CONPOSI ti on of

t he 10nst [pgterb NG tq’rﬁnp C%ﬂ_tln.one ,enbf)di nt, a disease to %e treated by

those nethods "of " the"ins Lty ﬂ(/@ﬁ"’?‘ B8R netespaiom petacted fren thedi abetes.  8a

In yet e:zt;modrmmﬂ@ oD} S, e N VBN PR LSt SIRRRYRE,, Of Jsor mil a 1A
ound.

There has also been provided, in accordance with another
aspect of the invention, a composition comprising a compdund according to

15 the instant invention and a pharmaceutically acceptable carrier.

There has also been provided, in accordance with another
aspect of the invention,l a method of treating an MC4-R mediated disease
comprising administering to a subject in need thereof, a compound or
composition of the instant invention. |

20

Inone embodiment, a disease to be treated by thosé methods of
the instant invention is obesity or type Il diabetes.



O" 3 Rl~
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N2 6 FED 2005 Rs R~ ~ RS ~A Rs Rs IB wherein R is sel

fromthe group consisting of H and substituted and unsubstituted

aryl al kyl ,
het er ocycl

het eroaryl al kyl, aryl, heter8aryl, heterocyclyl, cycloalk
yl al kyl, cycl oal kyl al kyl, al kenyl, al kynyl, and al kyl grou

ect ed

32|8, FEB 2005
ps; RZ

is selected fromthe group consisting of substitut ed_ and unsubstituted
aryl al kyl, het er oar yllalyeyanotkar gmbodieent,dhe inventioatprovidyca ydmpaydlodal kyl

het er ocycl

sel ected from

I | oal kyl al kyl, al kenyl, and al kynyl groups; R3
WEHL@%éAéﬁégp consi sting of substituted and unsubstituted

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

aryl al kyl ,

t he group

al kenyl , al RWN
I

het er oar yl

oupg,8 R4 i s sel ect
tuted pPkyl,

cIRP,&a_r'yoal

het er garyl gBkyl , and cycl oal kyl al kyl
CoRnsi spng Rf H,_and substituted and ungubs
f, ga;l, het er oaR/A.,

al ky b an | oal Ky§l al k¥1l gr oups; ', .
R*R? .R R p7? L. _R
" N ) NN

wherein

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

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

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

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

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

or R* and R® , together with the nitrogen to which they are bound, form

a substituted or unsubstituted heterocyclyl or heteroaryl group;

R® R’ R® and R® may be the same or different, and are each

independently selected from the group consisting of H, Cl, I, F, Br, OH, NH,, CN,

IS
al kyl ,
al kyl ,
ed from

kyl,



RS is selected fromthe group consisting of substituted and unsubstituted
al kyl, al kenyl, al kynyl, cycloal kyl, aryl, heteroaryl, heterocyclyl,

aryl al kyl, heteroaryl al kyl, and cycl oal kyl al kyl groups; or R4 and R5, B 2005
together with the nitrogen to which they are bound, forma substitut@dsg,E
unsubstituted heterocyclyl or heter oa@R/I group; OR6, R-, Rg, and RO maybe
the sane or different, and are each independently selected fromthe group
consi sti ng ¥Pxandaubstituteg andunsubbtjtuteia]ko€, amido Gy RlRerddQBMyNOZ, and
substi t ut edalg?%_n%psgbﬁ%tut ed aiﬂk xy,. am no, al kyl, al kenyl, alkynyl,

al kyl ani no, I SHllamin eyg M’,h%?@fcb’é%ln?l hgteraerylaminer oar yi ani no,
am nocar bonythinoadrkynyal di; 1 onyl ,

cycl oal kyl am nocar bo}gyl ?ﬁglﬂrﬁg%%}géﬁ%%ﬁﬁ’?%%@?}ggycI yl am nocar bonyl, and
het er oar y| afticiadatapingtarberyilpaylaRbtcabongl, kettedydlylamindterbghplypndL onsi st i ng
of H and s ' d unsubstituted al kyl, al kenyl, alkynyl,

cycl oal kyl a%@%{l&g%@ﬁ?%g%odlygmpm’kyl groups; and prodrugs thereof,
pharmaceutically acceptable salts thereof, stereoisoners thereof, tautoners

t hereof , hydrates theREaf seldvyalt fretashd ﬁﬁ@énsis@iﬁg%@ﬁ‘,’ﬁﬁ@&b&f?ﬁ?@ g @ her
obj ects, features and advantages of the present invention wl econe

appar ent f rispbstituted plkyl, glkeny, alkyayl) eslosdedalkyt aryh and aryiloyl | gioups; and

under st ood, however, that the detail ed description and the specific

exanpl es, Wibdgs MitoRdhARGiGH S cHEBRILNE Mesed stilsi gnverglth%or}% are

gi ven by i j ?.;f | ar i ous changes HHl§ "Weth i cati ons

W thin th‘é‘@g%ti@ﬁe%s ta!rﬁafég %‘3‘&8 of & vg%? fﬁgﬁeo%qusolggt@gﬁ@r 'parent to those

skilled in the art fromthis detailed description. WD (12!18327

PCT/ US01/ 2" 2116 9 2 &theFobjedf)%e & o f ' awi n Figure 1
. eFobjed e;ﬁﬁ'l'(f?% aﬁ?%ﬁ@é%‘ggg Alhd @ge%ngyvteggg

is a graph ﬂCovvln t he reduction in od i ntake®n obé fed
intraperit¥ %??Cg/%gmnﬁafemﬁfqm the following detailed description. It should be
4-[ (N-cycl ghgsts =i lhperazine-1-carboxi m doyl)-anm no]-N-[2-(2,4-d
i chl or ophen hgi%%ﬁ@%%&%%ﬁpgge ¢ llﬂg\;%ggrgpt;qq e éh%SP@C'HC §raprleshowi ng
t he reductWwbite indicating peifgied emboliesatdbfel; LB, Wi
4-] (N-cycl iﬂhetxgtl - 3, 5-di net hyl - pi per azi ne- 1cgrngﬁtﬁi‘dg%@§nﬁ l?'}(oﬁv‘?Kl-ofz- (2,4-d
i chl or ophenyty 2HThoPly: BiBRe ¥riges changes wedksodifications within the spirit and

scope of the invention will become apparent to those skilled in the art from

this detailed description.



10 Figure 3 is a graph showing the reduction in fasting glucose levels in
obese nmice treatd RB3R7t h PCT/USO1/27206
4-[ (N-cycl ohexyl - 3, 5-di net hyl - pi per azi nel-carboxi m doyl)-am no]-N-[2-(2, 4-d
i chl orophenyl)-ethyl]-benzam de for 4 weeks. Figure 4 is a graph show ng

gl ucose levels during oral glucose 15 tolerance t8sts in obese mcgg FER 2005
treated IP with

4-[ (N-cycl ohexyl - 3, 5-di net hyl pi per azi ne- 1- car boxi mi doyl )-am no]-N-[ 2-(2, 4-d
i chl or ophenyl )-ethyl] benzani de. Fijiffdes¢rptiogrefthesRawings he reducti on
in free fatty acid levels in obese mce treated IP with

4- [ (N-cycl ohexyl - 3, 5- di net hyIFigupedds argrapb showing the reduction in food intake in

1- boxi m doyl ) - agj - - «dichl. et hyl ] - i de. Fi 6
B e e
4-[ (N-cycl ohexyl - 3pipethzipé y } -m@Zmp 2 =3 - -(2,4d
icLI(oro%henyl ;(}let ﬁ@'?f be,nz%bggdggﬁ?ﬁggﬁrﬁ I ve%mﬁg@gﬁlﬁwﬁ%wbg of
the Preferred Bnbdeenmaamidesfordeveeks.ant i nvention relates to novel classes

of small nol ecule nelanocortin-4 receptor (MZ4-R) agonists. These

conmpounds can be fornul at edgt ositions and are useful in activating
MC4-R, or in the WO 02/]832?5@&%%%%§ﬁ95§69wm9 therredugtion (s bpay aveighttinof

MC4- R-medi at ed di qemsesmica!fBa h U(NLAARSo lhab 3 L
dysfunction, polycystic qvar %ﬁswe:g?g',] 1-4c[('grplrpl i caHtél n?’aé)gfsrﬁﬁhiy,ng{p%?%%bg?"'
associated with oW@ib@ynﬁﬁayl&mBobblr[28(ﬂd4-sjafdmnmmexyl)-'Etl&yl)‘-béhm\tirﬂtga for 4
definitions are uig%elgshroughout this specification. 5 Al kyl groups include
straight chain an ranched al kyl groups having 1 to about 8 carbon atons.
Exanpl es of straight chain al kyl groups include nethyl, ethyl, propyl,

butyl, pentyl10hexyl, heptylFigurd mtw@mm@gg%ﬁ&idﬁ @%gpﬁé‘gﬂ;ac%'séy'

groups, include, but not |[imted to, isoFgrqpy ,
i sopentyl groups. 'G¥§ Ksehese imiee destad t wilth 4{(NCycjobexd-318-dirmebieyl-piperazine-

substituted one oy L e I am no, thin, alkoxy, or
hal o groups such gs@?séﬁ"géﬁ!)gﬁ'gbl'%Pé%gwﬁﬁgfﬁW’)‘%}P)ﬂrb?”éﬁ@"{%/f,qfi4c
al kyl groups suchwasksbut not limted to, cyclopropyl, cyclobutyl,
cycl opentyl, cycl ohexyl, cycloheptyl, and cyclooctyl groups. Cycl oal kyl
groups al so includes rings that are substituted with

igure 4 is a graph showing glucose levels during oral glucose

16 tolerance tests in obese mice treated IP with 4-[(N-cyclohexyi-3,5-dimethyl-
piperazine-1 -carboximidoyl)-amino]-N-[25(2,4-dichlorophenyl)-ethyl]-
benzamide.

Figure § is a graph showing the reduction in free fatty acid
levels in obese mice treated IP with 4-[(N-cyclohexyl-3,5-dimethyi-piperazine-
20 1-carboximidoyl)-amino]-N-[Z-(Z,4-dichIorophenyl)-ethyl]-benzamide.

Figure 6 is a graph showing the acute effect of IP treatment of
4-[(N-cyclohexyl-3,5-dimethyl-piperazine-1 -carboximidoyl)-amino}-N-[2-(2,4-~
dichlorophenyl)-ethyl]-benzamide on insulin levels.

Detailed Description of the Preferred Embodiment

25 The instant invention relates to novel classes of small molecule

melanocortin-4 receptor (MC4-R) agonists. These compounds can be
formulated into compositions and are useful in activating MC4-R, or in the



15 strai ght or branched chain al kyl groups as dei: |l ned above, and further

i nclude cyGglhgab/¥is9roups that are substituted with other rings including
fused rings such as, but not limted to, decalinyl, tetrahydrRCERBSHIRROG
and i ndanyl - Cycl oal kyl groups al so include polycyclic cycloal kyl groups .
such as, but not Ilimted to, norbonyl, adamantyl, bornyl, canpheni®g rgp 2005
i socanphenyl, and 20 carenyl groups. RepresentHlive substituted cycloal kyl
groups may be nonosubstituted or substituted nore than once, such as, but
not limted tot 2, 2- szﬁ"' 2,4- 2,5- or 2,6-disubstituted cycl ohexyl
groups or monotréafinentof MC4-Rrpediated disaasesosugh asrobesityotypet Y Hidbesgs

whi ch may be id 1 f I al kyl , al koxy, am no, thio, or
hal o groups. 22*&,&%&%%%5?%%} OA¥§;S§'?%&% CoRiigatians cesulting from oner
al kyl ~ groups &assdaiated with ebesity QnG@imegﬁm’Sﬁ'&%ﬁg%her including at

| east one doubl e bond, as exenplified, for instance, vinyl, propenyl,

2- but enyl, 3butenyl, isoﬁuten cycl ohexenyl, cycl opent enyl,

. 1€
cycl ohexadi enyl , but adie DP,fOIY%ngaiﬁfmﬁms mu-mmgphbuﬁh%@ﬁeé}@é}%n
others. WO (12/18327 11 PCT/US01/ 27206 21 FEB 2005 kynyl groups are’

straight chain or branch St l,.arou havi ng 2 to about 8 carbon
atons, and further incl uﬁ?‘#g at sgégqldg%érat'gﬁtp@@ml?(')\ﬁ’d?fa@§hedeaﬂmligi'd)lﬂapb by

groups, i ncl udiaving bao about Biczirben at ?@Wb vy, o and, but ynyl

groups. 5 Aryl rgu S ﬁre cyclic arao(?rnatsi c hy rigg%f%@#y tr@@'ma'%e@ﬁﬁ ain

het er oat ons. ﬂfﬂg %F’iﬁt Y 69‘&v ooyl ditylbpentyl echenyt, Hép’let, %ﬁdtdbtylfy}e[]}sg,
enant hrene, '

I ene, h i ganeac, ’
T o S U el e okt
h h | '-t- : n " i | 10
napht henyl or oubd LI handlisepentlarsps. Rebreeiifie Skiities JL3uBe 30,

cont ai ni fused rin 6 .such as fused aromati c-all

does not'1nc ebeaﬁ‘g stiutashane pamaretimes Wdth, Jooexsmphel @mias ﬁii&yélbé’*x’hal 0

groups, bond f I mbers. Rather, groups such as tol¥l
66418 B8 suEH%saF,g% B et iar

are referred to as substitute OYR® phrase "aryl groups"
i ncl udes groups bonded to one or nore carbon aton(s), and/or nitrogen

t " in the 15 bl | tat| .
oabes o acy! e onpayoualion ofausbRsoYeiRNAkl aroiBRISERR M B fiet tmited
o BYJ‘?% P>’|'vicr)%é

once, such as,” I takwityls syclopentyl, cylohesyl, aycldheptilshhd 'd:‘yég)oeﬂﬁnw
or benzyl gr ' tituted with groups including but “not
lim teéyg gg %ﬁﬁg:"g@dgwg? %’/ng%% "”hﬁﬁd%,s VVQV'IEQSCVE%If @gg ﬁylbatlitlal;ec; @/t%bupg are

| kyl raIgrdfarrardnabed ehaim alkdi bond . of

Al kyl group. Doy Grous BEUERTRY Bbold AL iy fuuds

al kyl group i epl aced with a bond to a cyc
above. Aryl aIC§’§{°aB?Yg95%”%ﬁ {hat exg subsiitutrd withdzthenedgalisheding fubee IP‘ings
an

hyd h j | ith a bond t
a3r/y|rog<232 S;OSQZ%%? ';(1519 Fﬁgﬁﬁrg bgv?%%%b%?%ﬂ'@ﬁ@‘r%agésgy 'earl%%&flagghti c ring
d groups aisorinciud I8, '
Pt om Y, Rber MBSt or ey e S
"het erocycl yl" group" 't esSuel » POy, Yesopleentyh idaodinmehdiydsend
conpri si2iy f ceetybgRRis. REHSsBARNR ®IHituted cycloalkyl groups may be mono-

substituted 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, or halo groups.

5 , ,
5 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-butenyl, 3-

buteny!, isobutenyl, cyclohexenyl, cyclopentenyl, cyclohexadienyl, butadienyl,
pentadienyl, and hexadienyl groups among others.



WD 02/ 18327 12 PCT/ US01 /2,"2116 2 ~ F E B 2005 groups. -The phrase al so

i ncl udes pol ycYWO #Y1832hg systens contai ning a heteroat om such aSPCJ?H’suP%u(,
limted to quihuclidyl. However, the phrase does not include heterocyclyl”

groups that have other groups, such as al kyl or halo groups, bond tﬁEBoﬂﬂ5
of the ring nmenbers. Rather, these are referred § as 5 "substitut %

het erocycl yl groups”. Heterocyclyl groups include, but are not limted to,
pi perazi no, norpholino, thionorpholino, pyrrolidino, piperidino and

horopi per azi no groups. Repr édiemybgioupssaresstidightechdie oe besnsHad lﬂ&%@l@%ﬁugs
be nono-substi tut ﬁégtﬁg@;lt%bmr? t han gnce, such as, but not 17 e
to norpholino or ’E%ﬂ Yt DORR'emsq@rd Jurther. includingat least one triple
6-substituted, orbdny,dssédasrhi ' 1 Ny | 2but not limted
to, amino, alkoxy, alkyl, orbﬁﬁaglogglgedtdg)r%g?dfyll?&@pb%{;'q@pgmg?cghﬁt%yW‘n@mpynyl,
conmpounds cont ai raNthbatyoyl groupsri ng nenbers, of which, one or nore is a

het eroat om such as, but not limted to, N, O and S. Heteroaryl groups

i nclude, but are not limte ﬁo 15 groups such as furan, thiophene,
pyn' ol e, isopyrrole, diazol®@V ofa LYdis gramadie siydrocarbanstieat db hdi €britain

oxat hi ol e, i soxahdté€roa®m3o! tIN o i azol e, adj azol e,
oxatriazol e, di oxazoiog, oéatﬁugz{)wggrﬁggrsér?]@aégb@ﬁrﬁreﬂﬂ%m'*ﬁgztopmeﬁﬁ/bi ne,

pyridazine, pyraf2Hiene; heptalere, biphenylene) ina%88HESuNEAE, Y é]ﬁr pi n,
oxepi n, thiepin, tr‘ﬂ:ﬁ rg}fl ne, benzofuran, and 20 isobenzofuran. [ ough t he
phrase "heteroary] 'g% 8. pyheiedePhthacans, ichgysanes biptenyl tarthpuerst: aiees
not include het enaphtHersl { t Fa s _bonged .t one of the
ri ng menbers, suchpas _Q?kgfm‘z’rso%E@@f‘ﬂgrmﬁﬁe&&gm“% H’Lﬁ%gﬁﬁ OPWRECh
subst i t ut i onfOar econtgining é!glsed)riags,"mlbsaé mbeérbﬁfagrcogr laﬁgrfmé?fgst%mg it does
Representative sypstitute etero roups may be 25 substi e h
nore times with '58@‘&‘5@“’@@[]@5%?%5%*13&0haﬁgr@ups,@ucammalkyabknam,gr@bby,l :
or hal o. Het er oclyshddditckyh s_as defined above 1n
whi ch a hydrogen or car bpne%gn @?@ﬁmﬁ}:é% %%’gﬁ%‘ groups sucheas talylrare refemed
to thet er gg%cl yio @ﬁ@uipsltlitlstfdleériyh@mupbovrme ?%S&%M%U’Es@j gghb§/é§%%6 13
~gF~g a roups, are a groups as define in
whi ch a hydr ogle_ﬁﬁd)e%g%o%'ﬁe ﬁ&ﬁg’fﬁﬁaébpfhﬁtam(%r@wor pitrageinaatedn(si),tih tise bond
to a heteroabyl qmpourdss BRlomehsALNEI. Representative substituted aryl groups may
be mono-substituted or substituted more than once, such as, but not limited
to, 2-, 3-, 4-, 5-, or 6-substituted phenyl or benzyl groups, which may be

substituted with groups including, but not limited to, amino, alkoxy, aikyl, or
halo.

20 Cycloalkylalky! 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 cycloalkyl group as defined above.

Arylalkyl groups are alkyl groups as defined above in which a

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

Heterocyclyl groups are nonaromatic ring compounds containing
3 or more ring members, of which, one or more is a heteroatom such as, but
not limited to, N, O, and S. The phrase "heterocyclyl group” includes fused
ring species including those comprising fused aromatic and nonaromatic



Am nocar bonyl groups are groups of the formula RR NC(O~, 5 wherein Ror R
may be the w@B, gf7di fferent, and each is independently selected fromH, or"
substituted or unsubstituted al kyl, cycloal kyl, aryl, heterocREI/Y$01Q7206

het eroaryl groups, as defined above. In general, "substituted” refers to a,
group as defined above in which one or nore bonds to a hydrogen at og g 2006
contained therein are replaced 10 by a bond t'®2 non- hydr ogen or non- $l§cgn
atons such as, but not limted to, a halogen atomsuch as F, C, Br; and I|;

an oxygen at ogd r ch hydroxyl groups, al ko roups, arylo
gr ou)p())s/,g and eg%%%r@ﬁg§p§%s% GEE’JPXIHQS)%H%?CQ’IC%B;mgs%éémgd:dn'utg;ir@“ Qﬁps?(y
al kyl and aryheterbaion® sOER RS bubHb{ ﬁiﬂﬁe&‘i&’gﬂmiﬂ%oag,'\@?ﬁg‘ﬁg@% and

sui foxi de gro a nitrogen atomin group phrase does

u S'; . . . .
al kyl ami nes, B&a‘ﬂﬁgﬂd@rhetewcmyyIgmpeﬂwatmlawglcqhé} Q?W’Sﬂhﬁﬂg@ cﬂ_eﬁ Alo

siJicon atomin groups suc

N oxi des. i : ;
E r?)z;: k?is_s:5: ?i@i@&?@?ﬁiﬂi%ﬁ%mﬁ@e |ﬂ99tr§emhsg$. Bameaithteﬁé@rbyéfem%sas and
riaryl si QU a in various ather groups.
_Substiyt ut eé al k ?mgf%ﬁgstéa?%%wg@b@égstﬁgfﬁ@ﬁy@y@@é!ww@&d@gpgt gnesmot
i ncl ude grouginited &y piperazing encrpholing, RIS "?,oc%;,%n&%ngipg%g{ﬂ/ogﬁgs)
as | ,

atomis repl g,ﬁ)ig ;5?5 a bond to a heteroatom suc 'oxygen
car boxyl , and 2&¢ equb”LR)Q!'OWQ-rBgéfﬁsefmt@#\(wmbﬂitutecabeiei‘bmdyl PS8 Fray

hydrazones, @0mehbld ; td ; cl ogl kyl, substituted aryl,
substituted heter ogyéc%ﬁ'tueatgg@u%@g ?'@g?(gﬁwq{gﬁbﬁﬁéﬂﬂe’é#% asmbutiget limitgd tand

fused ring syRer@hsline onpipdra2imoagroapd, Whi ogengatomis replaced with a
bond to focar &(@ﬁ m, T ereforog sB_bsti !tcﬁte c&%ﬁbﬁl'%%}éi?b‘g’g{'tf’?lﬁcg@raryl,
substituled RS @ﬁ%ﬁ’w PGP UPSHREILENg: Huh ot limiteg! togamins, aRYxP@lkyl, or
substituted waich al kyl groups as defined above. WO (12/18327 14 '

PCT/ US01/ 27206 28 FEB 2005 Pharmaceutically acceptable salts include a salt
with an inorganic bas;e_t,morgani c base, inorganic acid, organic acid, or
basi ¢ or acidic am noHetembanpsgroabs arefrbmatigaH |aventj on
i ncl udes, fo,rno %ﬁﬂﬁl e al kalj net gl s such as'g?ygﬁmﬁgﬁggggggtwgé G
earth netals su JNeMbaIre, fWhish, aRg eEsiane isra heteroatom sagk a8BOhGt AS
sal ts of orgmmited tdhages, i I includes, for exanple,

trimeth Iﬁam'gr}{g, tri eBhylrfgt‘nB?lse’, %%}bilag{']%&%sf Lflﬂ?% bt argmntdimited, to,

di et hanoPami HEUP$ sUeb lesrforam; thimphases plirsledisor agi i t he instant
i nvention i qgéiH_ﬁ&%% ,f or. ex?rrpéjri@, hydrgghl Or.iscoﬂgci |I clgv 81??8?%6’%‘?‘13502{% d,
nitric acid, sulTurlc RE9e gigiacexatbiole. isexazolasosakdle, thiasfle or gani c

aci ds, the iissthable, txadid [ X le, formic acid, acetic
acid, trifluoroacetic acid, l 'u&rr?rﬂif%faa%’i %‘?&82%% xgthigzole pyean, dicén,d.

mel ef i ¢ aci ®Y"dEe;, PyEmiding, pytidazine coyrakithe, Wbdife 26kazi gekggggﬁ{gl fonic

aci d, benzeg;gwigﬂmec %argzi d,._and p-tol uenesul foni c aci 8.' sal'ts of basic
ami no aci ds, the 5 nat PN WP Bierincdiagerine; denafuraheandr gi ni ne, |ysi ne

and or ®Q hi isebeAzofliran amime ' i K r _exanple, aspartic acid
and glutanmic acid. Pr odrugs?ggghgyggé?énr}f#gpog%[ &8“% In¢{ddes, Bisggtring

i nvention, CSPREPHBES therhragedoeatriotdsciofe tHegef i.ch
undergo in Mic(@g %Cﬁegoddol c_Dbi g{ r ansf or rrat?on, ﬁ%ﬁu ?F@Qgﬁg%o%ﬁ?ynati C
processes, such. as hydrofysP the, g glamberss spebras 8 yt oupsy Ruthen.

Prodrugs cameteeodt9i Weith 50 ' i cal _or, bi gl ogi cal
properties,, as feg? gr)n(ng%l e sgfﬂlljgp Pﬁ{t@t'gﬁrﬁ%&ﬁ%‘ﬁﬁ as spubpsiityted and

Lol ated phylStEERaN§IOHPSH Represantativabsistiuteehe hasARGADEERLG HAnd Ot her
del i - j . .
el i vepg- 1 & MsBhted P8’ dr Bidre times with groups including, but not limited

alkoxy, alkyl, or halo.

to, amino,

Heterocyclylalkyl groups are alkyl groups as defined above in

which a hydrogen or carbon bond of an alky! group is replaced with a bond to
a heterocyclyl group as defined above.,
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are | ow nol ecuwaromsspht, non-peptide small nolecules. In 25 accwﬁggggzn‘P
with one aspect of the invention, the invention provides a first group O
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Heteroarylalkyl groups are alky! groups as defined above in
which a hydrogen or carbon bond of an alky! group is replaced with a bond to
a heteroaryl group as defined above,

Aminocarbonyl groups are groups of the formula RR'NC(O)-,
5 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.

In general, “substituted” refers to a group as defined above in

which one or more bonds to a hydrogen atom contained therein are replaced

10 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
hydroxyl groups, alkoxy groups, aryloxy groups, and ester groups; a sulfur
atom in groups such as thiol groups, alkyl and aryl suifide groups, sulfone
groups, sulfonyl groups, and suifoxide groups; a nitrogen atom in groups such

15 as amines, amides, alkylamines, dialkylamines, arylamines, alkylarylamines,
diarylamines, N-oxides, imides, and enamines:; a silicon atom in groups such
as in trialkylsilyl groups, dialkylarylsilyl groups, alkyldiarylsilyl groups, and
triaryisityl groups; and other heteroatoms in various other groups. Substituted
alkyl groups and also substituted cycloalkyl groups also include groups in

20  which one or more bonds 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.

Substituted cycloalkyl, substituted aryl, substituted heterocyclyl
and substituted heteroaryl aiso include rings and fused ring systems in which
25 abond 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 be substituted with alkyl groups as defined
above,



~1 RT ~NN" RR RI~~. R4 ~, NNRlO]Ic?_SIARs R5 I]I?(C::ggggugg: 81]: t he
' lon fuw oiicl ude prodrugs of the first group o -
Iein;/ﬁgﬁl 19or mlﬁgh?i\wg? | B, pharnmaceutically acceptable 5 salts t ér_;‘%%ﬂ/, 06 '
stereoi somers thereof, tautomers thereof, hydrates thereof, hyd][lfes -
thereof, or solvates thereof. In the first grolufﬁ of conpounds oI ltkzrq'rpr_g
and 1B, R is selected fromH, substituted or substituted aryla %/ Cod or
groups, substituted or unsubstituted heteroaryl al kyl groups, substitute

[ ' [ d heteroaryl
bstituted aryl groups,,. .10 substituted or unsubstitute _
;Pgﬂp: | subst i tu%/edgor unIEg 'gﬁﬁsﬁ@?“e@%@é $Altsyinslugle a saltsvithean ed or

: - . i : t it . -
horor seyely+ o b oo bR SHEChIUARE . HOBHE A0 s o i
het erocycl yl al kyl groups, substit . enbrdlidad o9
0 OUES Uy U0 dh ek o g, rolmenion e 1 efgmpi
;pgﬂg:t | } gt Sg&%‘!%&%&gﬁég%@% Er potassiumealkali carifrmetals suchmsounds of
; i ’ ' i tuted
o gt A SSr SRSUR o P B8 SR S
arylal kyl groups, substituted or unsubstitute n r / ' _ o
substituted orbasesuthe lrt\@lmdnamqiUdgs,dopexaﬁww,ttrﬁﬂéétﬁﬁtaﬁﬂggﬂil}éhfﬂérb%eps
het er oar yl gr(r)pwls sut?stlltut (%d or, urilsubdsitltmut edm_2 $§&t§;néénd¥1e ?‘\s salts,of
substituted o uH%ﬁ?Qﬁ%@W@@@WI 9 ﬂ@ﬁuinﬂg idthanelmine. As s;
e e SRR Ko R B, B8 Serila i bbbibes ace
cycl oa al ky ps, subst o
ot 1 b i oo, o OGRS 4y s, o
i : ar , (
subst ¢ ut B oPPerle iR fhedayi iR Horginslistes dabexampie: doriciss st o4
: - 0
| kenyl grou idS YRS . QRi~U Q | ter rl¥a - groups,
2ubstiyt u'? ed gra_c'gnsu.bsc%ribtEl E.fgg%gﬁlgf m.c%f&'&aﬁ%?ﬂgaﬂﬂggg.aT?}aé'pp a?%!pr?é?lfi. VO
02/ 18327 16 citric acid, succinic acid, malic acid, methanesulfonic acid, benzenesulfonic
acid, and p-toluenesulfonic acid. As salts of basic amino acids, the instant
invention includes, for example, arginine, lysine and ornithine. Acidic amino
15 acids include, for example, aspartic acid and glutamic acid.

Prodrugs, as used in the context of the instant invention,
includes those derivatives of the instant compounds which undergo in vivo
metabolic biotransformation, by enzymatic or nonenzymatic processes, such
as hydrolysis, to form a compound of the invention. Prodrugs can be

20  employed to improve pharmaceutical or biological properties, as for example
solubility, melting point, stability and related physicochemical properties,
absorption, pharmacodynamics and other delivery-related properties.

The instant invention provides potent and specific agonists of
MC4-R that are low molecular weight, non-peptide small molecules. In
25 accordance with one aspect of the invention, the invention provides a first
group of compounds of either formula IA or IB such as shown below,



PCT/ USO01/ 2?2116 _2 8 F E B 2005 enbodi nents, R2 is a 2, 4-di substituted
phenet hyl group?%%’r{”%, but not limted to a 2, 4-di hal ophenet hy&wg, fol¥ish
or a 2,4-dial kyl phenethyl group. 1n still other enbodinment, R2 is se%ec‘t’é‘&f’
from phenethyl, 2,4-dichlorophenethyl, 4nmethoxyphenethyl, 4-bronophenethyl,
4- et hyl phenet hyl , 4-choor ophenet hyl, 5 4-chl or ob? zyl, 4-ethyl pheReg PEEQOUS
cycl ohexenyl et hyl , 2-net hoxyphenet hyl, 2chl orophenét hyl, 2-fl uorophenethyl,
3- met hoxyphenet hyl , 3-fl uorophenethyl, thienylethyl, indolylethyl,

4- hydr oxyphenet hyl , 3, 4odi mgfhoxyphenet hyl, 2chl oro- 4- 'bodopRhaenet hyl ,

2-fl uor o-4- net hyl net @1 0xg8or onophenet hyl 3

2-f 1 uor o- 4- net hox ‘ EIL
2, 4-di fluorophenethyl i, 2
groups. In the first %rp

’ I fludr omet hyl -4 RO f L4Qr op eneRhyB,
hyl'phenet hyl ; or 2, 2Ni ne ypheneNmRR 1
‘ dsR&f fornul a IR ap R3 %id 4
sel ected from substituted or] _unsg sti'}‘uted al kyl group’g, sybist Nyt e NOR
unsubsti tuted al kenyl groupR,6 supd?i tRfi ed or ynsubstitut ed gl kynyl greups,
15 substituted or unsubstituted cycl oal kyl grjgups, substitlted or R
unsubstituted heteroaryl groups, substituted or unsubstituted heterocyclyl

groups, substituted or uns ituted heterocyclyl al kyl groups, substituted
or unsubstituted aryl al kyl %ﬁfs&fﬁg?i'@mr&wmﬂummwe predtugs of the first

het eroaryl al kyl cgroupsof comsalasdd i stituted cycl oal k Pal kyl
groups. In vagious 50 enbodi nerﬂésﬂg'%%r?é"ﬁ@%gt%dhf Pgﬁf@éﬁglﬂmaﬁ%’@ﬁc@ptable

unsubst it ut ed cycq%téltﬂ?TGOfg&?f@nmisometsstﬁdrabEQ'alﬂbrﬂéﬁ‘fll?éﬁeiot&w(}%gffe%l heVSar ©

1B

cycl oal kyl group ifuted or ynsubstituted al kenyl eof,
substituted or u2&93@??:th%%@?a?rk%ﬂw%?§@b%{eoér substituted or unsubstituted
aryl groups. In another enbodinent, R3 is selected fromsubstituted or
unsubsti tuted cycl ohexyl grlaups } substi tuted

2-al kyl cycl ohexyl &rou s, substil{ﬁ&gg&%wEﬁ&@é‘i@lﬁ%”ﬂ?'?dﬁaﬁﬂ@l%ﬁ] ishexy!|
groups, substituf€ C@ﬁdﬁﬁ%b’sﬁubsﬁtewdmﬁumﬁwﬂémméﬁférﬂa }’bro%oggﬁ it
substituted or ugag@g%tigﬁﬂ.&ﬁg % 4. di ”fél cycl ohe_xgl grogegs, St SHPEYLted oF
unsubstituted 2, 5-di al Kyl Cycer FPe%WPﬁiy rﬁiﬁ?s,wbg ifuted odunsubstitutest arylgRAips,

2, 6-di al kyl dfkc| obebstituigidosmsn i ; titut , 4 30
di al kly?cyZI o)k?(e:xsl ?toﬂ)pqim subsstbi%P 3&%%%%féj'l?%bd%@F@%t%gg&g?iwwéubﬁ@md

groups; substl 1 EEH S alkps cubstivtedikuneytinlim s pronpbet 1 Ut o
groups, substitut et():I l(t)l%teunsu%s%%gﬁwg%g%ﬁqreﬁwvﬁm @5aupst substitusadst i t ut ed
or unsubstit ut eddrsubstituied cyoloakwial i d aor unsubstituted
3-ami nocycl ohexyl groups, ,;dgbstr?yuat%@g‘rgéﬁsn'sugst“?l{tg@?& uﬁ‘%ﬁ?%&%ﬁ“ﬁﬁéyw
groups, substi uﬁ@ﬂp%r Lﬂ?ﬁ@ﬂ@ﬂiqrmm@ubstimtéd dli@@lﬁ}@)@@bp@ﬁggﬁstg{,fgﬁp&,

substituted!®r ysubsf -;&i aminocycl ohexyl groups, substituted or
unsubstituted 3, 4-di amuﬁ%gggiygﬂ’io% P 31?(3'&5 Pss‘%méeqhmﬁné@ Rtisudsubst i t ut ed

2, 5-di am nocycl ohexyl gr Oﬂps, substituted or unsubstituted

2, 6- di ani nocycl ohexyl gr oupghe §irgtsirot of doRfpddis | .

2, 2di anmi nocycl OQST%E%Q Oﬁ_ﬂs, sgbsti tul'?led or punsu%??é ut ’qu and IB, R?is

2- al koxycycl ohexy BP ﬁgt?st %étqrtqﬂsﬂ@sbwte@ambakytgﬂo@@sl substituted or

3- al koxycycl oheupsultstRuiRs h l unsubstituted 4-al koxycycl ohexyl
groups, substituted or unsu%?ﬁ%’%wgf%salslf§§ﬁwBhéﬂwbﬁﬂmﬁpﬁiwl groups,

substituted or Hateid: on unsubstituted histerpeng | I ubstj tuted or

unsubst i t ubgd %%%@Jchgﬁc cl ohgx&l gr oupgy,q ggﬁlggétllstug)gsggﬁ%‘? OﬁHg'ﬁHéWL{Ptﬁded

2, 5- di al koxycycl onexyl ?I%gsf’ SUhslituted e unsubstituted cycloalkyl groups,
substituted or unsubstituted heterocyclylalkyl groups, substituted or
unsubstituted cycloalkylalkyl groups, substituted or unsubstituted alkenyl

groups, substituted or unsubstituted alkynyl groups, or substituted or

unsubstituted alkyl groups. {n various embodiments, R? is selected from

substituted or unsubstituted arylalkyl groups, substituted or unsubstituted
alkenyl groups, subst‘ituted or unsubstituted heteroarylalkyl groups, or
substituted or unsubstituted heterocyclylalky groups.

25

In still other



15 unsubstituted 2, 6-di al koxycycl ohexyl groups, substituted or

unsubst i tut@&%,lﬁg%zal koxycycl ohexyf groups, substituted or unsubstituted

2- al kyl t hi oCytc b yl groups, substituted or unsubstituted PCT/US01/27206
3-al kyl t hi ocycl ohexyl groups, 4alkylthiocycl ohexyl groups, substituted or
unsubstituted 2, 3di al kyl t hi ocycl ohexyl groups, substituted or unsu?gtgégbﬁg
2,4 20 dial kyl t hi ocycl ohexyl groups, substitutyjgd or unsubstituted

3, 4di al kyl t hi ocycl ohexy! groups, substituted or unsubstituted
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2, 6di ai kyl thi cipeedimsasts, §f i8ud 2, 4-dlisadtstituted phenethyl up5&ueH as, but not
- 2, 2di al kyl t hi & {:4 @e 32' AR SL{BS'[I tuted or unsubstituted cyclopentyl
groups, 25 sub@% q(j e% i lh?i‘?ﬁ%?'?% Yleﬁfoé'PdPro%gp‘i'ﬁllalby'phpsetl”sjugmdp,ultregtupr
bstituted i bstjtuted i r |
gr oups,  subst iﬁ?”eﬂhg?gﬁ’%‘%’a:%g?féf'ﬁ@n- B PREpBin 2 dafchiofomtanaiy, 4
bst i t ut ed MstbpxyRhENe pogisEnthyied- &t S
;[]ailrjylsclyc:J ﬁeﬁy%nl Q) qsn iﬁg t@#éte qQr lagrllgubrgtéit%?ed fhgphte“ng?'ﬁ”y%“&?ee@l('v
groups, substi't gd’ tél%sz EﬂE’M ne )édc)@l@h%%m)ﬂﬂhyj/,CZ-mmhaky;QTemmﬁyl, 2-
bstituted Jth At I , tituted
nsubst 1 tut ed Jonaethth SiERSBRIGIHS, L ibthoRimtisesniil s lussophenatby!,
adamant yl gr othignylethiyt tindalyiethyiy 4-H96r@%/p}f§i;_7é?h€.|§33_?4.§irﬁgtlﬁo§9§ﬁ%h|%§%§t_i t ut ed
roups;”

i socanphenyl ted or unsubstituted carenyl

[,QUPS,. Substi t

substituted o IBF@%BQSPP'&?’@}HY'; - methytphenetiyl ppiorsdbst i t ut ed  or
unsubsti t ut ecbﬁ@qa,ﬁaﬁ So._ ty un st.ituted norbonyl groups,
or substiét@gt cef? orp{:ljhrﬁ{%h;?i ?méﬁe%ﬁﬁ%ﬁmﬁgr 12]‘tﬁH‘zi‘|'=\'i9c"ﬂ%t|h)/L=f4rbodi ment, R3
5 is sel égt edliarophensthyl, 24-eifluorophendibiy, i | r ,
substituted oy nsubstituted 2- rrg't;hyl cygf ozjhgitg?@éﬁ)gﬁ@gﬁgﬂgﬁlgsq?%%t ed or
unsubsti t ut eé'@%%?@iﬂ%l groups, substituted or unsubstituted
2, 3di net hyl cycl ohexyl groups, substituted or unsubstituted
2, 4di net hyl cycl ohexyl i runsubstituted 2,5 1Q
di met hyl cycl ohiaxyl r ogggﬁeg'lﬂ%%?‘&ée‘?@ﬂpﬁ%@%fo)ctrm t' and IB, R% is
2 el et ol e e OB ORI MRSt GRS b GBttuted or
3: et hyl cycl %’ﬁ%ﬁé%ﬁ&%ﬁ'&ﬁy'&f@wﬁtﬁ*ﬁ'é’ititutGMsunsmbstumed dlkymyifyrbgys| ohexyl
or Unsubot 1 £t ed By o Yo R O B5: st Giatinahsdiued
unsubst i t ut eAetereaniioyeuns Isubstiuited or anpabsHtusd 'hbtgr’SE'{/é? gpastituted

2- et hyl cycl gh thl FEPURS 1S t}sti tuted or unsubstitu egj ggiz;c?iohexyl met hyl
gr oups, SUbStI?U i oé lﬁ%{pﬁgﬁi‘ pdederacyshyialkylarones) substitpted srubst i t ut ed
or unsubst i t unsubslittedi 41k i : siituted or

unsubst it ut e&@ﬁbgsggggggcg gmrbgﬂgg&@ l@%@gsh@&%@f’@ﬁfpé%ﬂkﬂ
roups. Int r Wiegfo ititedfc Ia I [
gel ecr:)t eQOfroéﬂWBﬁgfn?@rﬂg’ sﬁstit t FI or ns;ﬁgﬂt gﬁ%s.&gﬁgoseé
substituted ~or unsub tﬁt ﬁ%lleﬁqugr'i?mﬂf Bytedsemumsuhstibgtedrcycilihgt i t ut ed
subst ¢ u?éﬁﬂf”ﬁﬁ'gmubsi?‘?*ﬁf’?i BlsuastiRed pHSRIELELRRI ardios Robstuted oo
heL eroaryl dg?rr dlisDsHiybed atkﬁnyﬂgmuﬁs,:k lsflbbﬁﬂljtédlbe@nbgbﬁt_ﬁtgﬁé@gbkgl GRS or
substitute . a roups, substituted oOr '
unsubst it ut esg’;ﬁgttq”g‘?‘g?{'§/’f‘§{‘§§ftﬁ§goﬁ'aé§f%pq§uﬁ‘s@n@hheé@nahodim,b%? ist ut ed

cycl oal kyl alskigcten rops substitufery & ¢ of forpula,lA and
IB, R5 45 30.s Iecigef from subé';??%%%Rg@dﬁé%ﬂmgﬁ%%%@ﬁ%%e&
subst i t Y ed UBFUE%H 2%)@@@@'&@1&Igr@nmum;bﬁimtebidrulr%@b@ﬁtdf@éQpé-ti tuted
al kynyl g ouRfkyI&elohE8} ofd 898 substituted or unsubstituted 2,3-dialkylcyclohexyl

groups, substituted or unsubstituted 2,4-dialkylcyclohexyl groups, substituted

or unsubstituted 2,5-dialkylcyclohexyl groups, substituted or unsubstituted
2,6-dialkylcyclohexyl groups, substituted or unsubstituted 3,4-

dialkylcyclohexyl groups, substituted or unsubstituted 3-alkylcyclohexyl
groups, substituted or unsubstituted 4-

30

alkylcyclohexyl groups, substituted or



WD 02/ 18327 19 PCT/USO01 /2'2116 2 8 F E B 2005 substituted or unsubstituted
cycl oal kyl gr ygypstituted or unsubstituted aryl groups, suRSgi§HIRse
or unsubstitute eteroaryl groups, substituted or unsubstituted

het er ocycl yl groups, substituted or unsubstituted aryl al kyl groups,
substituted or unsubstituted heteroaryl al kyl groF?s, or substituted FEB 2005
unsubstituted cycl oal kyl al kyl groups. In alternative enbodi nents of the
first group of conpounds of fornmula A and 113, R4 and R5, together with

heterocyclyl or bt s§ -t ievel ddR P ol shblsfind ot Uahoshin™
together with thecyHidHGfetty ghoisds, EobbliRitedbe uRSUPStitufed TaminBbydibhekyRd

or unsubstituted saturated heterocyclyl group conprising at |east one
het er oat om sel ect@oupsosulzstitgedor wnsubstitided iSoaminacyclohexybgwupso substitdteior

o trogen to whi cibnenptEiad AR Rt TS, slBsrd bl Sialisfupdc -
heterocyclyl gi ngdi'léﬁﬁﬁéﬂy&id?ﬁsﬂhgi'cﬁﬁﬁ sQpstitats bt Qﬁ@dlbétitlﬁtre@%ﬂ-d]iﬁwiqohceyclohexyl

heteroatom 1In sti anot her énmpodi ment, R4 and R5, together wt

ni trogen to whi chgrobps, suhstitetednr unaubstituded St4-diaminosyclohexygroups.ed

het Lyl ri i pi t | east ddi ti | het
Representat i ve oshrptiaed ol drsubsfiind g o Bhahondilhed) BTG th e BarRLed or

i ncl ude those foryndibstitutéd Q[Eid%mma?élbﬁéxwgrBubQ,_esdbsttigﬁeerbr%iﬁb&@tu%w .

20 they are attached forma substituted or unsubstituted piperazino,

mor phol i no,  pyr rddaméiiasyclahiexyt grdiups, shbstisptaseonunsiuhstituted Z=pikoaycyataexyl n
anot her, nor specific, enmbqadiment, R4.and B5.. together wth the nitrogen
o whi ch t heyQar SrouetsyoSatey EaisisuPs e SalkoSfFhbhexorunsssrbstior
speci fic enbodi ngHstibstitifedAcalkoxydyRBHeX§! gitiuips, S0BstitLitddPeeIndthstiited 2 Bey

are bound, forma 25 substituted pi'perazino group optional I% substituted by
one or two al kyl diglsoxycyclahaxybgeaysise substituted onwgnsuhstijitegrddptialkpxycyctatexyl

nmbodi t of the first f f | LA IB, R4 is H
and RS T sel ect 260nbS adlBtied o IERBPLttert e 4 IR By Ry BNy astiel’
substituted or urgbBiutdédbeananstalited 2,m&un@xy@ycléh@§ﬂ igroles! sUibsBflited or
unsubsti tut ed heteroaré/tl al kél%groups. I n anot her” enbodi nent, R4 is H and R5

i s sel ected 1Pomunsubsiituted ialkexys¥elphexygraups ksuksiituted aryunsybstitted 2\80
02/18327 20 PCT/ l&?aq%)?%%'gﬁ)h%x?/l Eroll:.lp%, gggétituted or unsubstituted 2-alkylthiocyclohexyl

groups, substituted or unsubstituted 3-alkylthiocyclohexyl groups, 4-
alkylthiocyclohexyl groups, substituted or unsubstituted 2,3-
dialkylthiocyclohexyl groups, substituted or unsubstituted 2,4-

20 dialkylthiocyclohexyl groups, substituted or unsubstituted 3,4-
dialkylthiocyclohexyl groups, substituted or unsubstituted 2,5-
dialkylthiocyclohexyl groups, substituted or unsubstituted 2,6-
dialkyithiocyclohexyl groups, substituted or unsubstituted 2,2-
dialkylthiocyclohexyl groups, substituted or unsubstituted cyclopentyl groups,

25  substituted or unsubstituted cycloheptyl groups, substituted or unsubstituted
cyclohexenyl groups, substituted or unsubstituted isopropyl groups,
substituted or unsubstituted n-butyl groups, substituted or unsubstituted
cyclooctyl groups, substituted or unsubstituted 2-arylcyclohexyl groups,
substituted or unsubstituted 2-phenylcyclohexyl groups, substituted or

30  unsubstituted 2-arylalkylcyclohexyl groups, substituted or unsubstituted 2-
benzylcyclohexyl groups, substituted or unsubstituted 4-phenylcyclohexyl
groups, substituted or unsubstituted adamantyl groups, substituted or



substituted or unsubstituted 4-ethyl benryl groups, substituted or

unsubsti t ut 0§ﬁ§ﬁ5orobenryl groups, substituted or unsubstituted

2, 4-di chl orobenzyl""groups, substituted or unsubstituted 3-net RETHEIIQF206

groups, substituted or wunsubstituted benzyl groups, substituted or -

unsubstituted 4-fluorobenzyl 5 groups, substituted or unsubstituted 28 FEB 2005

3-net hoxybenryl groups, substituted or unsubd8ituted 2-chl orobenzyl

groups, or substituted or unsubstituted thiophene groups. In another
different and are each
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substituted or bst Se: 0, 10 substituted or .
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4-fluorobenzyl . groups, substituted or uns bstrtu
groups, subst idimety @iclohae prauns, sedstituted or ahsobstitutpd23s, and

bstituted ory ' i oph . 20 |n the first f
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unsubst i th eddinetyicyeclohexy! graups, substituted oumssutsstitatedezieal kyl gr oups,

bstituted of ' | kenyl groups. 25 substituted
subst {20 oyl L ALEETU nBHNRE iRl o
groups, subst dimetgioptionasyhgrotis! sdbsitaldeYbrthH LR, matISldSAL ST

or.unsubstituted cyc oa[ky groups, substitute runsubs
het er ocycl yl a8ipsgFebstifutad osunsubstiuted 4smmthgicy tlohedylrgrbaps asubstifites or

groups, substj : stjtuted am nocaybonyl groups, substituted or
30 unsubstit u?ré%j%q'ﬁ@%gt#}?f%})ﬁ%ﬂ\y?g?%s ?“é%&'é@ 85 Hasypstituedis8is-ut ed

di al kyl aftBnoctinbsthylcydonergl groups! sibétRgtear Hﬂl}lﬂ}?ﬁ’ 18327 21
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unsubst i t ut edSTONP§ SRStidetedmynsuhstityted msshylcytiebepty! griiss sibstitatbd

het er ocycl yl a4 spubstituted or, upsubstituted

het er oar yl am’ac?lpo%ar gﬁgﬁ&ércgé%b@g'n%thyﬁ%mppﬁs?“t@ﬁt&ﬁ? Pr dngHhstited of
fornul a | A ansopiBocathPhegl groriper E6BsHtLRIA &F urSsiibiti . ﬂ.ﬁum,]:i ed
al kyl groups,_substituted %r pﬁnsubsti t ut Qdu al kenw- g?gagfs",nlés bs |tOMd or
unsubst i t ut QPR rHPSHREEALr unsubstifuted ddsopropyiayistabiaxyt groupgcbpal kyl al kyl
groups, sgbsty ifuted aryl groups, or substituted or
unsubsti t ut eéh%fr"‘y.&gf%‘|e*5§?%§§bg| n 10 various enbodi nents, R10 is H There
has al so been provided, in accordance with another aspect of the

invention, a second gr dogheffirstaypapraf comsiuriRf of RHMUIAIA An@liB, kBis O
selected from hydrogen, substituted or unsubstituted alkyl groups, substituted
or unsubstituted alkenyl groups, substituted or unsubstituted alkynyl groups,
substituted or unsubstituted cycloalkyl groups, substituted or unsubstituted

25  aryl groups, substituted or unsubstituted heteroaryl groups, substituted or
unsubstituted heterocyclyl groups, substituted or unsubstituted arylalkyl

groups, substituted or unsubstituted heteroarylalkyl groups, or substituted or
unsubstituted cycloalkylalkyl groups.

In the first group of compounds of formula IA and IB, R® is
selected from substituted or unsubstituted alkyi groups, substituted or

unsubstituted alkenyl groups, substituted or unsubstituted alkynyl groups,

30
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substituted or unsubstituted cycloalkyl groups, substituted or unsubstituted

~ aryl groups, substituted or unsubstituted heteroaryl groups, substituted or

unsubstituted heterocyclyl groups, substituted or unsubstituted arylalkyi
groups, substituted or unsubstituted heteroarylalkyl groups, or substituted or

unsubstituted cycloalkylalky! groups.

In alternative embodiments of the first group of compounds of
formula 1A and IB, R* and R®, together with the nitrogen to which they are
bound, form a substituted or unsubstituted heterocyclyl or heteroaryl group.
In another such embodiment, R* and R, together with the nitrogen to which
they are bound, form a substituted or unsubstituted saturated heterocyclyl
group comprising at least one heteroatom selected from O, S, or N in addition
to the N atom to which R* and RS are bound. In another embodiment, R* and
RS, together with the nitrogen to which they are bound, form a substituted or
unsubstituted heterocyclyl ring containing at least one additional nitrogen
heteroatom. In still another embodiment, R* and RS, together with the
nitrogen to which they are bound, form a substituted or unsubstituted
heterocyclyl ring containing at lea_st’_gneﬁadditional oxygen heteroatom.
Representétive examples of the above-described heterocyclyl embodiments
include those for which R* and R® together with the nitrogen atom to which
they are attached form a substituted or unsubstituted piperazino, morpholino,
pyrrolidino, piperidino, homopiperazino, or azepino group. In another, more
specific, embodiment, R* and R?, together with the nitrogen to which they are
bound, forma substituted piperazino: and, in still more specific embodiments,
R*and RS, together with the nitrogen to which they are bound, form a
substituted piperazino group optionally substituted by one or two alkyl groups,
for example, one or two methyl groups.

In another embodiment of the first group of compounds of
formula IA and IB, R*is H and R® is selected from substituted or unsubstituted
alkyl groups, substituted or unsubstituted arylalkyl groups, or substituted or
unsubstituted heteroarylalkyl groups. In another embodiment, R* is H and RS
is selected from substituted or unsubstituted dialkylaminoethyl groups,



~ ' Y NN'R4A s IARR5 15 I B Conpounds of )
The | mvent e forsher | nol udo pr second group of conpounds of

' ' okt r include prodrugs of the ' Inds
teih?hlepvfgﬁ Irrﬁlpadz%qg\ﬁgf | B, pharmaceutically acceptable salts tlr‘]@'lc’;é_ét:jl/z,zo(
stereoi sonmers thereof, tautonmers thereof, hydrates thereof, ydrl es ; .
thereof, or solvates thereof. 20 In the second group of conpound @g Fepnahma

|A and IB, R~ is selected fromH, substituteddor unsubstituted aryl al kyl

[ tituted
[ nsubstituted heteroarylal kyl groups, subs
O e et ey a2 bstituted or unsubstituted heterocyclyl

[ I ., Su . _ :
ar oups. - subst PLbEOHtes St ASHasttadCAretiyberar 6yoES calsittetion undubited
cyel oal kyl ol kel po xR, s aHBbd Gl adiobroenmy 22 - 5
I a gr , _ 21
Ey; ggOSyunsuémUpa.ltseldsﬁﬂuken‘lw ugsObtit uteﬂ@ﬁethyrngrg@ﬁ;@épb%@ﬁgd gl kynyl
groups, or substituyted or unsubstituted alkyl "grou S |
; wrsq:gst&pted benzyl groups, substituted or unsubstituted 4-fluorobenzyl

enbodi nent s,

5  groups, substituted or unsubstituted 3-methoxybenzyl groups, substituted or
unsubstituted 2-chlorobenzyl groups, or substituted or unsubstituted
thiophene groups. In another embodiment, R* and R® may be the same or
different and are each independently selected from substituted or
unsubstituted alky! groups, substituted or unsubstituted arylalkyl groups, or

10  substituted or unsubstituted heteroarylalkyl groups. In another embodiment,
R* and R® may be the same or different and are each independently selected
from substituted or unsubstituted dialkylaminoethyl groups, substituted or
unsubstituted 4-ethylbenzyl groups, substituted or unsubstituted 3-
chiorobenzyl groups, substituted or unsubstituted 2,4-dichlorobenzyl groups,

15 substituted or unsubstituted 3-methylbenzy! groups, substituted or
unsubstituted benzyl groups, substituted or unsubstituted 4-fluorobenzyl
groups, substituted or unsubstituted 3-methoxybenzyl groups, substituted or
unsubstituted 2-chlorobenzyl groups, and substituted or unsubstituted

thiophene groups.

20 In the first group of compounds of formula IA and IB, R®, R7, R,
and R® may be the same or different, and are each independently selected
from H, CI, |, F, Br, OH, NHa, CN, NO,, substituted or unsubstituted alkoxy
groups, substituted or unsubstituted amino groups, substituted or
unsubstituted alkyl groups, substituted or unsubstituted alkenyl groups,

25  substituted or unsubstituted alkyny! groups, substituted or unsubstituted
alkylamino groups, substituted or unsubstituted dialkylamino groups,
substituted or.unsubstituted cycloalkyl groups, substituted or unsubstituted
heterocyclylamino groups, substituted or unsubstituted heteroarylamino
groups, substituted or unsubstituted aminocarbonyl groups, substituted or

30  unsubstituted alkylaminocarbonyl groups, substituted or unsubstituted
dialkylaminocarbony! groups, substituted or unsubstituted



In the second grouE%of compound of forrmula A and IB, R2 is selected from
substituted or ¥32t uted aryl al kyl groups, subst|tuted or 5 pCTnN'”ownK
unsubstituted heteroaryl al kyl groups, substituted or unsubstituted ar ‘ '
groups, substituted or unsubstituted heterocyclyl groups, substltuted or
unsubstituted cycloal kyl groups, substituted or Qqsubstl tuted 25 FEB 2006
het erocycl yl al kyl groups, substituted or unsubstituted cycl oal kyl al kyl
groups, substituted or unsubstituted al kenyl groups, substituted or

unsubstituted al kwvgdloagkplapsnomrbéﬁ I9HBEpPS ! stiSditGlad SS al kyl
groups. I n another_epbodi ne ySgt Fect ed %‘tg{oem su‘gﬁﬁquw‘kgg
unsubstituted arylHVIAM 'nogﬁa&\'w grqmesuastgtumw unsubstitetery ocycl yI al kyl

groups. In anot herhé}gm,b% 4-di substityted phenethyl. In still
anot her enbodi ment, R2 Ts select ecpq%ryfz)ﬁ{of Pfaidh 4 Qﬁﬂ@ﬂ%‘f’ WIUHSUbStltuted
2, 4-di al kyl phenet melterolamylanﬂnbwrbeﬁ*y‘lcgib 8§t, R2is 15 selected from

phenethyl 2, 4-di chl or ophenet hyl , 4- nethoxyphenethyl 4br onophenet hyl ,
4- nethylphenet yl, 4- chlorophenethyl 4- chl or obenzyl , 4et hyl phenet hyl

gycl ;)Eexen%l et t %l b 2- net hoxJBHBﬁ@f%QFOU:tZﬁénbmpqumseoﬂfphgulpg qug,?]@{]@epmlgyl
met hoxyphene ie i ndol yl e

4- hydr oxgghenet hgl ele%téd ﬂﬁwm Q%ﬁé*‘?&%ﬂ"s%ﬁhféﬂ@lhy mougamhéumtbwor
2-f1 uor o- 4- et hyl phemtmthyted ﬁlkéh}‘l réups, @dﬂmﬁé}gaﬁr}m{wﬁg%@% glkynyl groups,

2f | uor o- 4 met hoxyﬁ;&?rﬁ theﬁ 2- trlf uor omret hy uoro

2, 4di f | uor ophenet YLeg of %%?WFIWMGVWEJKWHIWI grodpgesmsgtm%?r@,t hyl
groups. In the segRathsHit@idn , g@g@ formula | A and :

sel ected fromH, substitute b ?"f tg‘dtegl‘kryllmﬁ-mﬁﬁ'ﬁged&amatkyl gtaR1bsOr|n
25 unsubst i t U0ed \earmsyémbadku@mh Bi®igng, substituted or unsubstituted
cycl oal kyl groups, substituted or unsubstituted aryl groups, substituted
or unsubstituted heteroarer groups substituted or unsubstituted

het erocycl yl groups, subst { berechesoal SQrQﬁﬂb‘SIDI‘CdeeIﬂ inraccatdacedl iy BRother
substituted or urgpa g]teeiqi, Hﬁér?m?éé\’%{a P/qpﬁg fgu s, or substltuteg or
unsubst i t ut ed cycl oaI kyI kyl “grouss ) ? BREBA Ofeither fordlas 1A or
sel ected from subBtituted or unsubstituted cycloal kyl groups, substituted
or unsubstituted polycyclic cycloal kyl groups, WO 02/18327 PCT/ US01/ 27206
23 28 FEB 2005 substituted qr unsubstituted al kenyl groups, substituted or
unsubstituted al kyl gaoup, or substituted or unsubsp tutgdd aryl groups.

I n various enbodi R3 i s pfel e®ed from sugﬁiltue

cycl ohexyl, 2-al kyl (N/ 2 Ne- di al kyl cycl

2, 3-di al kyl cycl ohexy2, al k%@hexyl 2,5 5:51. al
) A h

d or unsyug i tuted
10

.clq/%f§i

2, 6-di al kyl cycl ohexyl , Nyl C exyl 3a|k CR '

4- al kyl cycl ohexyl, 3, 3 5 t hal kyLeycl'ghexyl , cyclohexylnet %I ,

2- am nocycl gexyl, 3-anmi nocycl o exyIF2 4- anlm@cyclohexyl, R

2,3dianinoc3 | ohexyl, 2, 4-di am nocycl ohexyl, 3, 4-diam nocycl ohexyl,

2,5dianinocyc|ohexy|, 2,6-dianinocyc|ohexy|, 2,2-dianinocyc|ohexy|, 2 10

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

2, 3di al koxycycl ohexyl , 2 4 | ohex dlalkoxycyclohexyl
2, 5di al koxycycl ohexyl , gbﬂ’l"k@%@ﬁ mgf\tlonzfum@rmmm@pmmgewthe
2al kyl t hi ocycl olsexphd g%eabloylcbm vak o t hi,acyel ohex

2, 3di al kyl t hi ocycl ohex dlpglgk¥l t h?gg')l?c &H%IEXA Hig %ﬁarmacguncauy

3, 4-di al kyl t hi oEEFB ﬁaF t theredf, ¢ ersIormersdhei‘@dT?i@dtomers thereof, hydrates

2, 6-di al kyl t hi oqyéfleg{n ﬁgl t hi ocycl ohexyl, cyclopentyl,
cycl oheptyl, cycl ohexe rrde%stger 8; }ﬁer@cl ooctyl, 2aryl cycl ohexyl ,

2- phenylcyclohexyl 2- arylalkylpyclohexyl 2- benzylcyclohexyl
4- phenyl cyc?Q)hexyI adamarlnylhe see‘@ﬁﬁgﬁw&f comn ﬁﬂﬁlofféﬁﬁwgdgl kr&&og‘ornyl
bornyl, norbor né_(él % {i |nyI &rﬁgups I'n ano er
sel ected 20 fronT sy g i d '693 dirtunsutbstituted! |
arilaiyh groups, suPstltuted or

2-met hyl cycl ohexys di met hyl'cycl o
2. dl et Sy?i"’éh”ebxsi'f@‘@“w Bl Bk 1B BulEaiphubybstiatontarsbroups,

3, 4-di net hyl cyc$ ed Groisups
34 olh gﬁenzl cy Qhﬁé’gl ek l%C%ﬁidzglef@qué%{?ﬁohuﬁgg)ra(lglh%ﬂyfc%l or unsubstituted
2- et hyl cycl ohea%ﬂ% Yigrey 5 -o‘%&% ituied I@ylmsubspﬂuﬁe@h@t&}@}t Glylalk

7, 7-di met hQBnormsmdted@rmw&)’tb@é%yc% le(yl’all?yrl g%o &Tgé hsulb%tltcutgg%? Qr oups.

B



In the second group of conmpound of fornmula IA and 1B, R4 and R5, together
with the N g) fk$whi ch they are bound, forma substituted or

unsubstituted Saturated heterocyclyl group conprising at | easRCHHEV1RT206

het er oat om sel ected fromthe group consisting of O S, and Nin addition to,
the N atomto which R4 and R5 are bound. In another enbodi nent, {ﬁlﬁ@d P
WD 02/ 18327 PCT/ US01/ 27206 24 FEB 2005 togeth@2 with the nitrogé V\;’li ch
they are bound, forma substituted or unsubstituted heterocyclyl ring

cont ai ni ng at | east,.one agdj Lonal ni tro en heteroatom In still another

enbodi ment, RATEHESHEE] g groHRSH Spﬁﬁ Ituted pbyBRUbstitutac-alkymd \graups,herund,
f bst | t t | t
[orm 8 ubst | ubthuéa HRBHaSbAMIS oy G SRR i ESa AL AL s | °2°

above-descri bed heterocyclyl enbodinents include those for which R4 and RS

together with the nitrodathasesohd mbupbfcbh@buﬁd%ﬁo?ﬁﬁl?ﬁ’ 4 1B R? is
substituted or f"ffgft I tuted | perazi no, norpholino pyrro | no,
pi peri di no, ﬁtj?ﬁ "em ﬁ‘ébStB teg QminguRgtiduted amladkwgmups rsubstitled peci f i c,

enbodi nent it n,to whi t hey are bound,
forma subsst :Q?Eé ﬁ@%&@%ﬁ%’é& 'Q]rémg? n%qtb ﬁgﬁgdﬁéﬁ\sﬁ’f’ '@Fﬂ%amﬁ@@s R4
and R5, toget bebstititeld orensubistioged Heterdtye T ns)

substituted p i no group optional Iey su'glsgmsggﬁgg one 8]&8{]5&)&3”%%
groups, for %Xéﬂ%ﬁ%’ QFQEBSOQUQ%UM Qﬁ/wﬂwhaﬁpﬁedheiemcyblymllsyacgp@@bgr oup of
conmpound of fgy t he sanme or

di ﬂ) erent, an%%gr{g@ggg] é‘lgggﬂ‘ggﬂt gfoéﬁ%@oprwpaﬁqmt&nedmr F, Br, OH,
NH2, CN, N02 urmm;tutadeik | grous,td RS ed_or
unsubst| ted m rou msgbs???utdggtlgggaﬁ%gplg{ ut eda, Eg'sd@‘ﬁ%
subst | tut Eh;,qﬂngg ﬁBﬂsﬁésﬁﬂM?lky@Qm Imamtbet emboeliment, R? is
unsubstitute 8 stl al kyI anm no

gr oups, subsiﬁ#égxmﬁgﬁgg st.‘?'?}?@&tsﬁ{bﬁﬁquﬂ Z}'r 8&%‘)" hetgreantlalkykl oor
unsubst i t ut echetgrdoyelyiatkylgroups. 115 abst SHR$ bt

het erocycl yl am n ogrg rﬁ) yggubgt I tut eg Hcﬁrléﬁﬁgo meﬁ}u?ezg géf:é'rggg?t)}f’gﬁﬂ no

gr oups, substquEiJ Q%/ lr]J §H@ﬁB@thQﬁﬁf@EOdlm&ch?hmaglec@gd)ﬂpmzs,ubst|tut ed or
25 unsubstit ubst ute ~unsubsti tuted
G al Kyl am noonraoRb PRl SR PRIy BEBHIY. feotel eaiment, R is

cycl oal ki® amsﬁlﬁmewﬁnm Phevethryl, 2sukdiehibrrigth n&uﬁéfﬁo&vbﬁé'nethyl 4-
aryl am nocar n%BBaroutl%y, substituted or unsubstitut

het er ocycl yl PB® Agmﬁjblélphéﬂeﬁl%s‘t-bhm'@mmetbylsGk-xshlmrbbbﬂd 139-

het er oaryl amg anole) / PCT/ USQ1/ 2 28 FEB 2005 25

In the secondﬂgﬁ% MM ggaﬂééer%rgff%ﬁie%pgqu%% Ré(?% @ropsenedyb®-f r om

H, substitut ﬂldomph&neﬂmmmtbdxgapwél@éthyﬂ BQWILiblﬁéheﬁéfPﬁ/i 'tﬁi‘éﬁ?@tlﬁ{l

unsubsti t ut e&dgﬁ&etb ";\ yhal kéM 8roups substituted or dnsubs ryI

groups, sub FTON" drhyRrosyrbenetvh hdrdimetharypheoetiy), %'ublsm-mm ed o

unsubst i20ut eiddophenethyl, 2-fluoro-4-methylphenethyl, 2-fluoro-4-bromophenethyl, 2-
fluoro-4-methoxyphenethyl, 2-trifluoromethyl-4-fluorophenethyl, 2 4-
diflucrophenethyl, 2,4-dimethylphenethyl, or 2,4-dimethoxyphenethyl groups.

In the second group of compound of formula A and 1B, R%is
selected from H, substituted or unsubstituted alkyl groups, substituted or

25  unsubstituted alkenyl, alkynyl groups, substituted or unsubstituted cycloalkyl
groups, substituted or unsubstituted aryl groups, substituted or unsubstituted
heteroaryl groups, substituted or unsubstituted heterocyclyl groups,
substituted or unsubstituted arylalkyl groups, substituted or unsubstituted

" heteroarylalkyl groups, or substituted or unsubstituted cycloalkylalkyl groups.

In various embodiments, R3 is selected from substituted or unsubstituted
cycloalkyl groups, substituted or unsubstituted polycyclic cycloalkyl groups,



5 heterocycly! groups, substituted or unsubstituted cycl oal kyl groups,
substituted or unsubstituted heterocyclyl al kyl groups, substituted or
unsubstituted cycl oal kyl al kyl groups, substituted or unsubstituted al kenyl
groups, suwsio2tisa2ed or unsubstituted al kynyl groups, or Sgraisoinmed or
unsubstituted al kyl groups. In one enbodinent RIO is H 10 There has al so
been provided, in accordance with another aspect of theljnventiogzaa&FBzmﬁ
conmpound of either formula IlAor | IB. Rp3d ,. r,3 R—~ Il R2 . .
~. R4 WNN R RoOR IIAR 31 R9 1 NRo0O R~NZ Y-RI

R2ZR~-X. WN~N-R4 Rs Rio Rs |IB Conpounds of the invention further include
prodrugs of tsubstitutaderunsubstitutad: aikenyl groupsasubistitubed od Bnsybistitutextalieyli cal | y

acceptabl e sgflgne or substituted or unsubstituted aryl groups. In various embodiments, -
R® is selected from substituted or unsubstituted cyclohexyl, 2-alkylcyclohexyl,
2,2-dialkylcyclohexyl, 2,3-dialkylcyclohexyl, 2,4-dialkylcyclohexyl, 2,5-

5 dialkylcyclohexyl, 2,6-dialkylcyclohexyl, 3,4-dialkylcyclohexyl, 3-
alkylcyclohexyl, 4-alkylcyclohexyl, 3,3,5-trialkylcyclohexyl, cyclohexylimethyl,
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-

10  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-

15  dialkylthiocyclohexyl, 2,6-dialkyithiocyclohexyl, 2,2-dialkylthiocyclohexyl,
cyclopentyl, cycloheptyl, cyclohexenyl, isopropyl, n-butyl, cyclooctyl, 2-
arylcyclohexyl, 2-phenylcyclohexyl, 2-arylalkylcyclohexyl, 2-benzylcyclohexyi,

' 4-phenylcyclohexyl, adamantyl, isocamphenyl, carenyl, 7,7-dialkylinorbornyl,
bornyl, norbornyl, or decalinyl groups. In another embodiment, R? is selected

20 from substituted or 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, cyclohexenyl, 3,3,5-
trimethylcyclohexyl, 4-t-butylcyclohexyl, 2-methylcycloheptyl,

25  cyclohexylmethyl, isopinocampheyl, 7,7-dimethyinorbornyl, 4-
isopropylcyclohexyl, or 3-methylcycloheptyl groups.

In the second group of compound of formula IA and IB, R* and
RS, together with the N atom to which they are bound, form a substituted or
unsubstituted saturated heterocyclyl group comprising at least one
30 heteroatom selected from the group consisting of O, S, and N in addition to
the N atom to which R* and R® are bound. In another embodiment, R* and R®,



15 thereof, stereoisoners thereof, tautoners thereof, hydrates thereof, ]
hydri des thgiapig3or sol vates thereof. In the conpounds of fornula Il A and
1B, W X, Y, and Z are carbon or nitrogen. In sonme enbodi mnenPE€T/UsHI2 Bust
one of W X, Y, or Zis a nitrogen atom In nore specific enbodi nents,
three of W X Y, and Z are 20 carbon, and one of W X, Y, and Z is
nitrogen, formng, thereby a pyridyl group. I&%nore particular 28 FEB 2005
enbodi ments, each of X, Y, and Z is carbon, and W is nitrogen. Still otEher'
nore particul an I ) e those for which each . of W X and Zis
carbon, and Y itgg%?%g@;ﬂ’eﬂﬁ{'?ﬂ%ﬂ g%mmmeyoarerbwmdonnm aubstituféd &~ i s
sel ected from WnsuBStitatdFhe s é‘é@a [:L Ut aryl al kyl. .groups,
substituted or unsubstitut e%%'@{ﬂ% WG@@%@%%@J‘%@S’M'ZHUPEBHZOOS
het er oar yl al ky hetproajssm. dmistil ahothert embodimernt! Rt lﬂrﬁﬂRa,_rﬁSgeﬂ{(?Q%& the
substituted or .tmsubstl u}_ﬁg het er oaryl groups. substittlted or

unsubstit ut ed RBEHS cf\?ch'lc ¥ @FR bodpdsfarmua substituled o sinstubssigtey ¢l oal kyl

groups, sulBsti hetep e cyel.yl al Kyl groups, substituted
or unsubstitut Fezd 56%)%){'% %%@#6 g?%g%gﬁ' "?Qﬁ'éﬁ‘}@ nhetaratemat ed
al kenyl gr oupsReprasentativecexamplasrsfithetdbdvieede sy :
substituted ori8§ﬁ@§q§t ist gtsdhalikél agéouﬁos. I n%_arl oh%%fgé?n@()@lﬁ@ﬁ?%@"ﬁntﬁs
et e phnrar e i S o S 4 b gt a0 to WhISh ¢ g
substitu the ups ubst.i t ut r unsubstitu
10 heteroaryl al kglsd_il.gr oupg,éas%@é%éi @Lﬁ%@%ﬁ Qfm?'f‘ﬁﬁg&'aﬁwl@.m@mholmo,
naubst |t red peter ooyt v b e opHathz B0 despibRiidki °f Mlother, cvorm
unsubst i ed heterocycly| groups, sybstituted of unsu [ y
gr oups, bstE' ft it:gtc&ﬂ" S%bclggd@ﬁﬂﬁl?{)%m@(ﬁ &gﬁftbey?l!itgltbbgyirogé@wguhticg?b}%g;jéﬂét ed
or unsubstitu C ..Subst i ed or unsubstitu
al kenyl group%, . nggwgt%ﬁEW%é pﬁ?@ég@" ehdely %MLWP spesiiisssmbediments,
substituted omR'uargkLiRS} iogettest waitikiHe Bit@¢gen to Wﬁicﬁqrb ‘é?e%?]gji Ents, R2 is
sel ected from_substituted or unsubstituted aryla 8I, al’kKeny 1rma
gez1 e(r:I oar %I ?I ffiﬁpiﬁp@géi%?@y@"%‘l’ﬂlﬂptlgﬂalhpsgmﬁtug&m% on@rqu{d@:ayggrfoﬁési S
, 4- di substi d@,ﬁ]ﬁe odi ment is selecte rom
2, 4- di hal ophenet hyl org' 9 éoélhgpkrﬁ?m%ql'ﬁ%b groups. In 20 anot her
enbodinent, R2 is selected fromsubstituted or unsubstituted phenethyl,

2, 4-di chi'® ophenet hyl , 4n thes besymhgrigpf In,
4met hyl phenet Ryl é" ehl or net h Ig AE]CF??@nggﬁgﬁsﬁﬁ@%{'ﬁﬁ%%«L.%'e't?% 7
cycl ohexenyl e h'y'?r,] R r@?}ﬁgggsﬁéﬁ@{ehw different, @ndmlemmIndependentl¥ selected

2-f 1 uor ophenefrbyi H, CB-|net BP h t g, B30 T L uor {}%et hyl, thi enyl et hyl,
i ndol yl ethyl, 4 25 hydr pxyﬁ)r%ﬂé%' ,@“3,51-5& %@Eﬂgﬁ %Tn\é'%/mhs,t'tuted alkoxy
2-chl or o- 4- i &r@ﬁﬁén&ub@ﬁltuteﬁfommmbuimebxdmihé@bhpb,, ubstituted or
2-fluoro-4- brm@g&&%ﬁ@ 2-fl uor o- 4net hoxyphene hy?,
2-trifluoromethyl-4- @ﬁﬂ%%WPSEt}ae@pnumubpwm aikenyl groups,

2, 4- di meBay| shudbsétued or @hsdbétitt nyl, qgroups. | n the compounds
of formula Il A?S)fand_ 1B, R3is tggﬁ%{kggyﬁ}ggﬁﬁ ¥u%%ntgtﬁ9; bRgehptigted
unsubst i t ut e@ RPN FAMRS, Subbﬁtut&chbednsmbstnﬁid@ﬁ@ﬂam%@rﬁirﬁi 5&{%5 gr oups,
substi tut ed Ebg{;@g@@%ﬁjéged gl @ydngl Jroups, substituted or 02/ 18327
PCT/ USO1/ 272 @bstyted Cyclalkyl groups, substituted or unsubstituted
heterocyclylamino groups, substituted or unsubstituted heteroarylamino
groups, substituted or unsubstituted aminocarbonyl groups, substituted or
unsubstituted alkylaminocarbony! groups, substituted or unsubstituted
dialkylaminocarbonyl groups, substituted or unsubstituted
cycloalkylaminocarbonyl groups, substituted or unsubstituted
arylaminocarbonyl groups, substituted or unsubstituted

heterocyclylaminocarbonyl groups, or substituted or unsubstituted
30 heteroarylaminocarbonyl groups.

25




unsubstituted cycl oal kyl groups, substituted or unsubstituted heteroaryl
groups, substituted or unsubstituted heterocyclyl groups, subst
unsubstltutedwﬁépéﬁﬁﬁyclylaIkyI groups, substituted or unsubst|'J({]?]é‘§’qp(?£"6
aryl al kyl groups, substituted or unsubstituted heteroaryl al kyl groups,
substituted or 5 unsubstituted cycloal kyl al kyl groups. In various 28 FEB 2005
embodi nents, R3 is selected from substituted o#dunsubstituted cycl oal kyl,

pol ycyclic cycl oal kyl, al kenyl, alkyl, or aryl groups. In other

enbodi ments, R3 is selected from substituted or unsu ﬁ;ltUted gﬁéopﬁgy
2-al kyl cycl ohexyl, 2, 2-di alndppsesosdesrpup of compaund e

BREIEE v
3,3, 5-tri al kyl cyglobstilted %léfér@é@tdlk?ﬁgl’@wbs Qu@éﬂttm@@w& ohsutistituted aryl groups,

3am nocycl ohexyl, 4-am nocycl ohexyl, 3-di am nocycl ohexyl ,
2, 4di am nocycl othshtutGd@rdmaubﬁdUt&ﬂ bﬁ@rqaryi grauns;, SHpat BhERGYDstituted
dlanlnocyclo exyl

al Koxycyel ondey netarsyibh SEBRoRaRSREEA ar (S gRBEeRiEk orddss,

2, 4di al koxycycl %,}lfd&ﬁzutgégf‘gﬂﬁ@bé‘tﬁm@d’ﬁé@?@éydzylaﬁzﬁ?@@sk@W@t‘)’(gte@h@XY| 2,6

dlalkoxycyclohe oxycycl ohex t hi ocycl ohexyl

3al kyl t hi ocycl ohmepbstnwted Icyd:loaikgtgﬂcyl @n@um,,SLmSBtLdBdIQ(ertShibéttt}d&ed)ﬁléﬁwl

3 gdh?;m'yf P L?E@éﬁ;@ﬁ%sﬁgeg o5 M r\#uhlsﬁéy??% @h@i}gﬁrﬁwr or substituted or

2, 2-di al kyl thi oq)ffg BaK¥ed a ,Qgﬁjgt Yin: orfey Erbodithht R1Q:hgql-|ohexenyl
isopropyl, n- buty P% cyc oocﬁy 2-aryl cycl ohexyl , 2pheny|cyc|ohexy|

2-aryl al kyl cycl ohexyl , 2- benzylcyclohexyl phen Icyclohexyl adanantyl
i socamphenyllQ car enyt 7, 7Tmralh@ﬂ alsothsety PFOVMﬁfi\;cW agrordancaywith gpother

or _unsubst 11 ut 6ESEFEH etﬂss{/ v f’%ﬁ@t@%h&%ﬁ?@ﬁwﬁ?tﬂ PETR ahesyl +

2, 3-di net hyl cycl ohexyl, 2, 4-di nethyl cycl ohexyl, 2,5di nethyl cycl ohexyl,
2, 6-di net hyl cycl ohexyg 3R84 di met hyl cycl ohexyl , 3~ omet k¥l cycl ogtexyl

4- et hyl cycl ohexy| cI ohexenyl 3, 5trinethy] cycljoheXyl , _g R
4-t-butyl cycl oheéyhl 3}&? Iﬁy i sopi ng% é ’R

7,7- dlnethylnorborn -is rop | cy Lohexyl or nelhyl ycC ep
groups. WD 02/18 'R7 6%& a‘%ﬁg 'S 28 FEB 2008% IR’ j?l‘r‘lp(flll‘l
sti
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formula Il A and I1B, R4 i g selggtedsfromthe H, substl pt ed!
unsubstituted al kyl group@, uted oflAunsubstitutelt al enyB gr oupd!B
substituted or unsubstitut ed al kynyl groups, substituted or unsubstituted
cycl oal kyl groups, substituted or unsubstituted aryl groups, 5 substituted

or unsubstituted heteroaryd:?lg\trpggﬂas O?tméq,t\;éﬁtt,gqf hgpﬁﬁm&j girozﬁ%softhe

het er ocycl yl groups, substi or unsubstltute ary
substituted or dumpdlﬂ‘tdsmﬁ@thdnémnnularljﬂaﬂklﬁl p@ampseubmal&ﬂmeptahledahs

unsubsti tuted cl oai kyl al r In the c ou f. fo [ 1A and
1B, R is dal eé%@@%r%ﬁﬁf%séﬂﬁg"{ %?%fdt%ftom?é'ﬁgg% rajas,t Eﬁ upydrides
substituted or I groups, substituted or unsubstituted
al kynyl groups, su ?'I%He\?* §mlﬁ%%ubstl tuted cycl oal kyl groups,

substituted or unsubstltut ed aryl groups, substituted or unsubstituted
heteroaryl groups, substi tlotthe compoundssof formsta Ilhar@t BBy W.yf, Granghd are

Cnsabst | ut ed. heREPA Py PHTGERN dhotus esmbeBEns Ratess S atiL e cug s 2
cycl oal kyl al kyl ({ifr94é atom. In more specuﬂc embodiments, three of W, X, Y, and Z are
20 carbon, and one of W, X, Y, and Z is nitrogen, forming, thereby a pyridyl
group. In more particular embodiments, each of X, Y, and Z is carbon, and W
is nitrogen. Still other more particular embodiments are those for which each .
of W, X, and Z is carbon, and Y is nitrogen.

In the compounds of formula lIA and |1B, R' is selected from H,
25 substituted or unsubstituted arylalkyl groups, substituted or unsubstituted



I n sone enbodi nents of conpounds of formula IITAand 1B, R4 is Hand RS is.

sel ected fywpmAekstituted or unsubstituted al kyl, aryl al kyl , p@fsn1/27206
het er oaryl al kyl groups. In other enbodinments, R4 is H and R5 is se(ect ed
from 20 substituted or unsubstituted dial kyl am noethyl, 4-ethyl benzyl,

3-chl orobenzyl, 2, 4-dichlorobenzyl, 3-nethybgenzyl, benzyl 28 FEB 2005
4-fl uorobenzyl, 3-nethoxybenzyl, 2-chlorobenzyl, and thiophene groups. In
ot her enbodi nents, R4 and R5 may be the sane or different and are each

lndependentlyﬁewo@@ylamyi ORIy, Babsttitetlor BhsyBSHE 'mﬁﬁb@d& t@h@gbl‘y'

or heteroarylal k groups. I'n various other 25 e
be the sane &nsH sti’ru(t@m etaroand greups subsﬂh.ﬁed@emnsubsmmn bdtei‘ocynlyl

b d b d di al h hyl b
3-'chi or obonz grodts AListief s sy S GiRERTHlkv groutse AUGstiulad for obenzy!
Form “°Xybe”"“g“bgﬂ‘%"’“gm%‘“y‘to BRAGRISRESHAR B AR GO O

formula Il A and 1B, R4 and rogen to which

they are fbounylcloaﬂr\vlalbylrgraups,bsnbstmted arrunsidstitdéed &%ﬁwgﬁd@§08§ﬁ9&@9 2
8 F E B 2005 unsub it d. heteroc or het er oar group. | n anot her
such enmbodi nBhHNS t'tﬂrﬁffﬁg)’"wcﬂ:}'@yﬁ "ElPrs tityledrpr y t'tlﬁe% kyhgtoups. ar e

bound, form g §,%]3;§ bh‘\ﬁcﬁﬁm%hté”?@"’i?ﬂ't“t ed saturated heterocyclyl group

conpri si ng at east one terdatomselected fromQO S, or Nin addition to
the Natomto which R4 5 and R5 are bound. In another enbodi ment, R4 and
R5, together with the Inithe cgmpaundstifébrrhilayllAmadaiBIrR? isf esisttad gt i t ut ed

ol Fogen het SstingeRl GF S5 stiutaHBHEROL B sraubstindes: 0 URs bsiigtechor vi t h
th t t ti,tuted
et er ocy oL y| S Cray iy Wtups, SuguRed orUbubsTREY b0 SIRRHRBR Y Y o

Repr esent at i W@ﬂnhmﬁedsheiéraawl grabpsesulestitutenor ivesutrstioted Hetgrabpslyment s

i ncl ude those for whic f}{? '?R &u%the th the nltrogfn atomto whi ch
they are at tHOHEG: ?'dbﬁt\ H%qJ‘B ?nﬁ stituted cy tQ"PUP%oﬁLthSﬁ tad ko,

anothor | mor FUthtelhetBid MBI orhRFRIS B e Ay B BRRRIAP O po” 1

anot her, nore specific, oget her

nitrogen to @quaikylaﬂwl greupdso sotstitutedrornunsubstitutad aldeﬁylrﬁbaﬁs r&bs@ﬂﬂed' n
R4 and R5 et her wt e nitrogen to

wni ch (18, IaIRHTRE AR Gedis G SUDSHSed BE LASLDSIuIRS alkyl groups.
optionafly_ Slh%trbhgtéfﬁbbdm%}ﬂs qu O?Iélfi@d fr?ﬁpﬁf.ﬁ%tltutgalofmlsﬁtﬂt ed' . t wo

met hyl groups. 20 In the compounds ormu and
RO may be tandladigealiseny, hetaroatylalisyld oaheterachclyiatiopgrolesy. | i stheect ed from

gr oglps ! subse[ml?é? E@j‘tgrﬁuﬁ%gﬂsij'ﬂ‘&%gﬁphtﬁwﬁ&&b unsggﬁéwg% Lo
unsubst i t ut eslseleeydd GoavRH-dMaRS Hédéttﬁ}fl 2 UDEHIR Fdh%HE t gdéi@ib" Ind" oups,

substituted or unsubstituted 2,:5 al kyn gr oups, ubstlt
unsubst £9 ut @potherempodingnto R5ds sslﬂﬁed franedubstltutadsubﬂmsubmmdedl al kyl am no

Oheubet i ¢ ut DHeheEl 2 BRI SHSREH, 245 ﬁ%éf%mnéhw"hipf S e
het er oary! ametnywh@wethylsmlbﬁldrbﬁheﬁewl WléHf?ﬁébé r ef lﬂ?éﬁ)lggny' gr oups,

substituted or unsubstituted al | am nocar bony tuted or

unsubst i t ut émclehampylém)fto%-am@ibﬁyypf@ﬁftﬂibw ZSQMQIQphﬂnedwl 02-flunsphehietiutl ed
E}c’% aglo‘;ylz‘;‘g‘olﬁgﬁ?d%%lne%ﬂ@ﬂuﬁo%st et hylegngrrwylg{%yﬂ olyf"étthﬁ 40 02/ 18327
25  hydroxyphenethyi, 3,4-dimethoxyphenethyl, 2-chloro-4-iodophenethyl, 2-
fluoro-4-methylphenethyl, 2-fluoro-4-bromophenethyl, 2-fluoro-4-
methoxyphenethyl, 2-trifluoromethyl-4-flucrophenethyl, 2,4-difluocrophenethyl
2,4-dimethylphenethyl, or 2,4-dimethoxyphenetny! groups.

In the compounds of formula I1A and 11B, R? is selected from H,
30 substituted or unsubstituted alkyl groups, substituted or unsubstituted alkeny!
groups, substituted or unsubstituted alkynyi groups, substituted or



so 28 FEB 2005 aryl am nocar bonyl groups, substituted or unsubstituted

het erocycl yl am nocar bonyl groups, or substituted or unsubstituted

het er oar yl am nocar bonyl groups. In conpounds of formula Il A and I1B; R6

may be abswoto2i1832WWis a nitrogen atom R nay be absent ipCTXiSDB27206ni t r ogen
5 atom R8 may be absent if Zis a nitrogen atom and RO may be absent if Y
Is a nitrogen atom In the conpounds of fornmula I1A and I B, R1O is
selected fromH, and substituted or unsultituted al kyl groups, 28 FEB 2005
substituted or unsubstituted al kenyl groups, substituted or unsubstituted

al kynyl groups, substituted or 10 unsubstituted cycl oal k IaIkyI groups,
substituted &nsubsiliwediaygloalkyhgrpupgsybstitutedyer %%"?éﬁi't!éiﬁd Reteiegs! I'n sone

embodi ment s, ggtg@pé %u!g&htﬂﬁ'&@rcﬁ UMSb&1t5t8a Rt by s, Sb&Hidtal dpnce wi th

anot her asp e Invention, a COMpoSIti CO flSlng a conpound
according to unsubstitlwtedehﬁteronydylalkyirgrams,aup&bﬁutmiwmnsubstltytedmylakylbl e

aepect of 1t ndTupe AbasRRE o RGN Eed Fererten IOTBIRIRS: T B o
conpri si ng amsubutamtedlcyglotamyhu?mgmpé lmvmn%rgﬁ?fig%nw_} ﬁﬁé @ﬂggtégl Sgoggte ]

f t
ot ovi ded, i n TQERBYRIER s LRSI oo pRRNORCeHRoRkIGARPEN, o mot hod
of treating gk Waﬁl@&:ﬁé o dihér%%ﬁ@odnﬁu@ﬁiéng'lsPQelgéB?rﬁo‘fﬁ §ub§i‘@ht&@oﬁ

subj ect in nee her’eof ound or ositlo he 1 nst ant

i nvention. run@hléstéwﬁddavﬁbhexyla'z-allwl@u@ehwl a2tdialkyleytlahexyhdse et hods of
e S0 sy el g bl 21
i nst ant ﬂﬁverdia’llqncycbtmxgbﬁm diatkylcgsisohexyht B dikyicytlohexyd, 4-alkyiolclokétyn ari si ng
o obe U ot Sl helo3R S SRt e bsiahsb) Somns 2oc 2o,
the instant iafigddyiciiheixgl, 2:8ihbeysishexih 2@-diaminocyclohexyl, 2,4-
diaminocyclohexyl, 3,4-diaminocyclohexyl, 2,5-diaminocyclohexyl, 2,6-
diaminocyclohexyl, 2,2-diaminocyclohexyl, 2-alkoxycyclohexyl, 3-

156  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-aikylthiocyclohexyl, 2,3-dialkylthiocyclohexyl, 2,4-
dialkylthiocyclohexyl, 3,4-dialkylthiocyclohexyl, 2,5-dialkylthiocyclohexyl, 2,6-

20 dialkylthiocyclohexyl, 2,2-dialkylthiocyciohexyl, cyclopentyl, cycloheptyl,
cyclohexenyl, isopropyl, n-butyl, cyclooctyl, 2-arylcyclohexyl, 2-
phenylcyclohexyl, 2-arylalkylcyclohexyl, 2-benzylcyclohexyl, 4-
phenylcyclohexyl, adamantyl, isocamphenyl, carenyl, 7,7-dialkylnorbornyl,
norbornyl, bornyl, or decalinyl groups. In other embodiment, R® is selected

25 from substituted or unsubstituted cyclohexyl, 2-methylcyclohexyl, 2,2-
dimethylcyclohexyl, 2,3-dimethylcyclohexyl, 2,4-dimethylcyclohexyl, 2,5-
dimethylcyclohexyl, 2,6-dimethyicyclohexyl, 3,4-dimethylcyclohexyl, 3-
methylcyclohexyl, 4-methylcyclohexyl, cyclohexenyl, 3,3,5-
trimethylcyclohexyl, 4-t-butylcyclohexyl, cyclohexylmethyl, isopinocampheyl,

30 7,7-dimethylnorbornyl, 4-isopropylcyclohexyl, or 3-methylcycloheptyl groups.



[ [ to be treated by those nmethods of the
I n anot her enbodi nent, a di sease D o et a

' I n ' i s polycystic ovary disease. ! .
hingteggte to“?]eﬁt/?ggt edpby those nethods of the instant invenPEBYSIE27206 i«
Syndronme X. The invention al so includes tautonmers of the instant conpounds,

' [ [ [ tonmers of fornula
the instant invention al so |ncludes t hose tau
rg\r gﬁghﬁpgg, the foll owing where RIO is Hin 8rmula | A above and th28 FEB 2005

i he tautomer: RA NR6 R5 Simlarly, the
following 10 structure shows t Pt ot & o Nomaounds. of

. - : | at t hose A
rormila 1A such as. ¢ nl RS QUGG F s 18, ieioctsa oot and

51t 5 M 0 Yl ARt BBl o
R, Re, R, Atkerl-gravps, RabstitLied b UNsulistLTaliyAyl SRt asduierey. The

: ; ; fore, includes prodfugs,
| nstant i nvent Lol ited c;tlcggglﬁylogrroups, substituted or unsubstituted aryi groups,

PCT/ US01/ 272468Y
5  substituted or unsubstituted heteroaryl groups, substituted or unsubstituted
heterocyclyl groups, substituted or unsubstituted arylalkyl groups, substituted
or unsubstituted heteroarylalkyl groups, or substituted or unsubstituted

cycloalkylalkyl groups.

In the compounds of formula I1A and 11B, RS is selected from
10 substituted or unsubstituted alkyl groups, substituted or unsubstituted alkenyl
groups, substituted or unsubstituted alkynyl groups, substituted or
unsubstituted cycloalkyl groups, substituted or unsubstituted aryl groups,
substituted or unsubstituted heteroaryl groups, substituted or unsubstituted
heterocyclyl groups, substituted or unsubstituted arylalkyl groups, substituted
15 or unsubstituted heteroarylalkyl groups, or substituted or unsubstituted
cycloalkylalkyl groups.

In some embodiments of compounds of formula IIA and B, R*
is Hand R%is 'selected from substituted or unsubstituted alkyl, arylalkyl, and
heteroarylalkyl groups. In other embodiments, R* is H and R® is selected from

20  substituted or unsubstituted dialkylaminoethyl, 4-ethylbenzyl, 3-chlorobenzyl,
2,4-dichlorobenzyl, 3-methylbenzyl, benzyl, 4-fluorobenzyl, 3-methoxybenzyl,
2-chlorobenzyl, and thiophene groups. In other embodiments, R* and R® may
be the same or different and are each independently selected from substituted
or unsubstituted alkyi, arylalkyl, or heteroarylalkyl groups. In various other

25 embodiments, R* and R® may be the same or different and are each
independently selected from substituted or unsubstituted dialkylaminoethyl, 4-
ethylbenzyl, 3-chlorobenzyl, 2,4-dichlorobenzyl, 3-methylbenzyl, benzyl, 4-
fluorobenzyl, 3-methoxybenzyl, 2-chlorobenzyl, or thiophene groups.

In the compounds of formula I1A and I1B, R* and R®, together
30  with the nitrogen to which they are bound, may form a substituted or



7(PPh3), to givé xand

T s e m e

J2005 pharnmaceutically acceptable salts, stereoisoners, hydrates, _
s, or swoers32of these tautoners. The instant conpounds PEHUSKIXSL06
ng or nore stereoisonmers. The various stereoi soners include

“emantfi oners, 5 di astereoners, atropi somers and geonetric isomers. fa Sonme
.casef, one stereoisoner may be nore active and/ opgmay exhi bit bene iBcF BB 2005
Zeffgcts in conparison to other stereoisomers) or when separated fromthe
ot-hfr stereoisomer(s). However, it is well within the skill of the

dinary artisan tensustitutedehetardyolyl bohetsreatyil gedyp. preprstaes siich embodiment,
st greoi soners. Accggdingl "stereoi soners” of the instant invention

. 10
ngcessarily incl ud@sapf %rt%éetﬁﬁr withdhe diitteaen {0 whird theyaie baunds rabaer s,

| optically activy ; ial; .

T cpared 1 or exarptastffed on RS kited SR Roloc i Thrdug SofBYishfapt teast
ormula R RZNH Wi ¢iife Aetrbatoe 8eleictedifroth OQ SJioreN W ada@itioe tathe/WNi gtohh®&which R*
eacted with a_| eavi n%ﬁgroup, such as, for exanple enyl phosphi ne

¢ triph .
are hosnge dn ansther ermpadiment, RS anddR’, dogether sdthviinen

=" compound of tortipdeiio At ER FERIREHE G Son i REER G fedp * "
02/ 18327 33 28 FEhetefiryelit fingdohneainmig st lehst &0 additiohaPhifegBnhdtdaesth, In

tautonmers thereof, hydrates thereof, hydrides thereof, or solvates
t hereof , wherei n Rtill'aapthenemiadinent, BnendB dogetheryth hecnitipges.to mhioh they

al so be appreci at t r k) _ o , . .
exanpl e, any phosp Pn@%ﬂg@ﬁ a%@%g%tﬁéwn?ﬁ %ﬁgfngﬁﬁ"z&&ﬂﬂzﬁ‘@@%ﬁ%ﬂ““g at
Preparation ofQconpastrutre afiditionalbeydeh étercatBnRRepresemuatve @Rantpids Bfthe
sumari zed, for exanple, by the follow ng synthesis schene: Synthesi S,
Schene above-described heterocyclyl embodiments include those for which R* and R®
together with the nitrogen atom to which they are attached form a substituted
or unsubstituted piperazino, morphalino, pyrrolidino, piperidino,
homopiperazino, or azepino group. In another, more specific, embodiment,
15 R*and RS, together with the nitrogen to which they are bound, form a
substituted piperazino; and, in still more specific embodiments, R* and RS,
together with the nitrogen to which they are bound, form a substituted
piperazino group optionally substituted by one or two alkyl groups, for

example, one or two methyl groups.

20 In the compounds of formula IIA and IIB, R®, R”, R®, and R® may
be the same or different, and are each independently selected from H, CI, I, F,
Br, OH, NH>, CN, NO, substituted or unsubstituted alkoxy groups, substituted
or unsubstituted amino groups, substituted or unsubstituted alkyl groups,
substituted or unsubstituted alkenyl groups, substituted or unsubstituted

25  alkynyl groups, substituted or unsubstituted alkylamino groups, substituted or
unsubstituted dialkylamino groups, substituted or unsubstituted cycloalky!
groups, substituted or unsubstituted heterocyclylamino groups, substituted or
unsubstituted heteroarylamino groups, substituted or unsubstituted
aminocarbonyi groups, substituted or unsubstituted alkylaminocarbonyl

30  groups, substituted or unsubstituted dialkylaminocarbonyl groups, substituted
or unsubstituted cycloalkylaminocarbonyl groups, substituted or unsubstituted



R~ ~NH 'z R HOOR6 3) RRSN R 10 Conpound of formula IAin which R1O is a-

tituent wo bzs3ghan hydrogen (e.g. alkyl or aralkyl) can berar@pasRd as
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arylaminocarbonyl groups, substituted or unsubstituted
heterocyclylaminocarbonyl groups, or substituted or unsubstituted
heteroarylaminocarbonyl groups. In compounds of formula IlA and 1B, R®
may be absent if W is a nitrogen atom; R” may be absent if X is a nitrogen

5 atom; R® may be absentif Z is a nitrogen atom; and R® may be absent if Y is a

nitrogen atom.

In the compounds of formula lIA and 11B, R™ is selected from H,
and substituted or unsubstituted alkyl groups, substituted or unsubstituted
alkenyl groups, substituted or unsubstituted alkynyl groups, substituted or

10 unsubstituted cycloalkylalkyl groups, substituted or unsubstituted aryl groups,
or arylalkyl groups. In some embodiments, R is H.

There has also been provided, in accordance with another
aspect of the invention, a composition comprising a compound according to
the instant invention and a pharmaceutically acceptable carrier.

15 There has also been provided, in accordance with another
aspect of the invention, a method of activating MC4-R in a subject, comprising
administering to a subject in need thereof an effective amount of a compound
or composition of the instant invention.

There has also been provided, in accordance with another
20  aspect of the invention, a method of treating an MC4-R-mediated disease,
comprising administering to a subject in need thereof, a compound or
composition of the instant invention.

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

25 In another embodiment, a condition to be treated by those
methods of the instant invention is a condition associated with ora
complication arising from obesity or type Il diabetes.
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2) RBNCO ~R~/ N-N,Ra R2 N. R4 Rio RS Conpounds having the genera _
s%ructure showwom2figizmul a 1 B can be prepared using the generic ?'tFHLtB‘?vtl/‘&gzoo
schenme shown below. R3NCS O 1)Mel 2)LiOH 3)EDC N~R3 H H ~N, R~ R2 N
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In another embodiment, a condition to be treated by those
methods of the instant invention is erectile dysfunction.

In another embodiment, a disease to be treated by those
methods of the instant invention is polycystic ovary disease.

5 In another embodiment, a disease to be treated by those
methods of the instant invention is Syndrome X.

The invention also includes tautomers of the instant compounds.
For example, the instant invention also includes those tautomers of formula 1A
such as the following where R is H in formula IA above and the following

10  structure shows the tautomer:

Y
|
R\',V R NH
2 7 4
R R N/J\'F,R
R® RS

Similarly, the instant invention also contemplates those
tautomers of compounds of formula I1A, such as the following where R™® is H
in formula IIA above and the following structure shows the structure of the

15 tautomer:

0 ||28 \
R1\NJH/Z\\Y/R9 EH
l |
R2R7/X\w//k /J\ /R4
RS RS

wherein R', R R% R*, R%, R, R7, R®, R®, R, W, X, Y and Z are
as defined herein. The instant invention also, therefore, includes prodrugs,



MO R3 Rio NCS R-0.N, R3 H 1) Mel

2)LIOHR1~ 3) EDCN--. i HRZ ~~ ~ -Ro
Rwd2/f832HIN Ra i R5 R5 Alternatively, conpounds of fornula Il A

. . . . N )
Eal; bgl plrepar ed, for exanple, by a nmethod conprising contacti r?&Té{"%UﬁM(und
of formula R RRHN 5 with a conpound of fornula Y:
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phamaceutically acceptable salts, stereoisomers, hydrates, hydrides, or

solvates of these tautomers.

The instant compounds may exist as one or more
stereoisomers. The various sterecisomers include enantiomers,

S diastereomers, atropisomers and geometric isomers. in some cases, one
stereoisomer may be more active and/or may exhibit beneficial effects in
comparison to other stereoisomer(s) or when separated from the other
stereoisomer(s). However, it is well within the skill of the ordinary artisan to
separate, and/or to selectively prepare said stereoisomers. Accordingly,

10 “stereocisomers” of the instant invention necessarily includes mixtures of
sterecisomers, individual stereoisomers, or optically active forms.

Generally, compounds of formula IA may be prepared, for
example, by a method comprising coupling of a compound of formula R'R*NH
with 4-azidobenzoic acid to give W:

|
R? 7
R N,

15 R® W

Compound W is then reacted with a leaving group, such as, for
example, triphenylphosphine (PPhs3), to give X:

|
R2 7
R N=PPh,

6
R X

The intermediate of formula X is then contacted with an
20  isocyanate of formula OCNR? and 3 compound of formula R*R°HN to obtain a
compound of formula IA above, prodrugs thereof, pharmaceutically



R8 RO Z.Y HOOC--~~ ~~--N=PPh3 Y X-WR~ Rs to obtain an internediate of
fornula Z. BPRASRY: Y, RO ~ | R2RT.X. WN=PPh3 Rs Z 10 The internedi ate
of formula Z is then contacted with an isocyanate of fornul a BENRSIHNA@
conpound of forrmula RARSHN to obtain a conpound of fornula Il A above,
prodrugs thereof, pharmaceutically acceptable gal ts thereof, ster efh%?%ﬂ?ﬁ
t hereof, tautoners thereof, hydrates WD 02/ 18827 PCT/ US01/ 27206 !

t hereof, hydrides thereof, or solvates thereof, wherein R~, R2, R3, R4, R5,
and R6 are aactebtaisd sa bfd onpounds of the instant

i nventi on may  be f)pr epar ggjfﬁ?rgrgﬂgig%pq‘fe,rlné? ﬁ@g&#fwtﬁﬁﬁﬁﬂfmjﬁeﬂ hydrates

azi dobenzoi ¢ 4Rereof.Jaydridasi thatéaf, &r solvetdrihiefsoft ﬂﬁéﬁéﬂ; ‘Wﬁ]zh @ ﬁkli table

am no conpoun@ifrfrgraessgefed of forpula R R2HN. The reac%i' ' may beRo@nd ed
out in solid phase G horHEShrRE cH Will also berappreciatodeiat oﬂférg?éaﬁ?hf‘aa, an
aprotic sol vergplace P b di .ene hl ori de, tetrahydrofurdn,
N, N- di met hy| f g m'deF&%F Eg?%?ﬂ%rgﬁmkdgwBﬁo%Ph'ﬁ?MBRe).tnﬁmspbﬂtes The
condensat i*on B{F@@@} Qfedrsine @sPhghal |y purified, and is 10 reacted with
phosphi ne, a suitable isocyanate of formula OCNR3 and a conpound of

formul a RARSHN. The addi ionaﬁ{:Od?Ct may then be deprotected fromthe
resin, if neer::led, by el Gf PRATAHPR O &08iRquitsiseofdoimulaudhwhgrein /'L g1 xture  of
trifl uoroacethydragénd can ide.  Further purification can be
acconpl i shed t rg%gh co?vﬂﬁ%@ynﬁp%gcégénﬁémﬂleaswmfQ'EIWlbg,Syaﬂtesés:ti on and
15 re-cryst alS9"2M8:on. The instant invention also provides for conpositions
whi ch may be prepared by m xi ng one or nore conpounds of the instant

i nvention, orsyntpésardeReRdIti cally acceptable salts or tautonmers thereof, with
pharmaceutically acceptable carriers, excipients, binders, diluents or the
like, to treat or :

o R
9
HO R
_ , o R
R'. R N, R R 1 PR u
by R N NPeh Ry s
R*R? ; R2p7 AL re
Ny 2)R°NCO R N N-R
R 3) R‘RSNH R H RS

10 Compound of formula A in which R

is a substituent other than
hydrogen (e.g. alkyl or aralkyl) can be prepared as

follows.

' o)
N & Rs R"N Ry
: Ny

Rio Rs

Compounds having the general structure shown in formula |B

can be prepared using the generic synthetic scheme shown below.



20 aneliorate a variety of disorders. Exanples of such disorders include,
but are nowvoloemdxzed to obesity, erectile disorders, cardi ovapc.tchgJ

di sorders, neuronal injuries or disorders, inflammtion, fever, d@’ﬁ?‘f"i ve
di sorders, sexual behavior disorders. A therapeutically effective dose
further refers to that amount of one or nor onpounds of the ins
invention sufficient to result in aneliorati (;‘35925 of synptons of t%gq:tEB 200
di sorder. The pharmaceutical compositions of the instant -invention can be
manuf act ured by nethods well known in the art such @s conventional

granul ating, m xi g, di ssol vi ng, encapsul ating, |ydphilizing, emulsifying
or levigating pE)S RS, armng;g)lhq@(ssv%e—cermm NyrSgan bg in the form
of , for exaan@, grf bs, powderd, ‘tablets, capsul eg yrup, ] 30
suppositories, injesiigks, enulsitbns, elixirs, suspensSFBnSNe gkﬁ!i ons.
The ~, instant corrpositi"bcr:& can be fornul ated for various routgs of
adm nistration, ~ B FEB 2~D~a WD 02/18327 PCT/ US01/ 27206 36 ~ 8"F E B 20Q6
for exanple, by oral adm nistration, by intranasal adm nistration, by
transmucosal adm nistration, by rectal adm nistration, or subcutaneous

adm nistration as well as intrathecal, intravenous, intranuscul ar,

i ntraperitonea intranasal, intraocular or intrgyentricular injection. The
’ . . . ~1\4 - . .

5 conpound or unds of tfe instant invent |Hblh can al so Be admi ni stered

in alocal r than Bisy8tepic fashion, su@y as in&,ecton AS R R

sustai ned rel e)aseCf or mul aﬂ"i on e f &'l owi ng_dosage for h’s a verN’by3 way

of exanple and jghoul d not Rpe &Qp rlgiq @Rﬂ{i mting the Rasta n\L,ehti,ch.
For oral, bUC'(_‘?@lN\ and subl i ngual™ adM ni #’tra ion, powders, 10 susﬂ%nsi',‘bns,
granul es, tab ets,Ri’pi | I's, capsules, gel &ps, and caplets are acceptalfse as
solid dosage fornms. These can be prepared, for exanple, by m xing one or
nore conpounds of the instant invention, or pharnmaceutically acceptable
salts or tautoners thereof, with at | east one additive or excipient such
as a starch or other addierhatiel\Buo f 4 B ipients are 15
sucrose, |actose, cellulose sugyasr , %ﬁﬁ?ﬂdﬁai T ﬁéﬂﬁégé’%&fﬁ?%%rfﬁrt ol
starch, agaf*@mplg. Ryta metbed cpmprising costacting )Recompoeund oAgeeaMNE R GRAPYN UM
arabi c, 5gel\gith @Soorﬁgbbﬁﬂ%'?f rn‘fiﬂ‘%?-n’ al bum n, synthetic orsem -synthetic
pol ymers or glycerides, ne %y I"l ul ose, hydroxypropyl net hyl -cel | ul ose,
and/ or pol yvinyl pyrrolidone. Optionally, oral dosage forns can contain
other 20 ingredients to aid igf admghistration, such as an inactive diluent,
or lubricants such as magnesiym/stearate, or preservatives such as paraben
or sorbic acid, orantl&ﬁ)ﬁ' daptsS 'such as ascorbic acid, tocopherol or
cysteine, a disintegr Ga nt /) BNTRPR; X thickeners, buffers, a

sweet eners, flavoring agents XrWoerfuning agents. Additionally, dyestuffs
or pignents may be 25 added RIr i qghtification. Tablets and pills may be
further treated with suitable coating materials known in the art. Liquid
dosage fornms for oral admnistration may be in the form of

phar maceutical |l y acceptabl e ermul si ons, syrups, elixirs, suspensions,
slurries atolobtginiBndntermudiss di’?drrﬁLﬂBt?i n an inactive diluent, such as

wat er. 30 Pharnaceutical fornulations nay be prepared as |iquid suspensions
or solutions using a steribe I'hquid, such as, but not limted to, an oil,

wat er, an R’ | .
\N)H'/Z:Y,R

RPgrX. 2l

lW N=PPh3
6
R V4

10 The intermediate of formula Z is then contacted with an

isocyanate of formula OCNR?® and a compound of formula R*R°HN to obtain a
compound of formula IIA above, prodrugs thereof, pharmaceutically
acceptable salts thereof, sterecisomers thereof, tautomers thereof, hydrates



WO 02/ 18327 PCT/ US01/: 27206 37 28 FEB 2005 al cohol, and conbi nati ons of

t hese. Pharnaceutically suitable surtactants, suspending agents,

enul sifying agents, may be added for oral or parenteral admnistration. As
not ed abovw0 ®U8322nsi ons may include oils. Such oils 5 irrdnasel2et are not
limted to, peanut oil, sesame oil, cottonseed oil, corn oil and olive

oi | . Suspension preparatlon may al so contain esters of fatty acids [2BuEBB 2805
ethyl ol eate, isopropyl nyristate, fatty aBbd gl ycerides and acetyl ated
fatty acid glycerides. Suspension fornulations nmay i ncI ude al cohol s, such
as, but not Jimted to, ethanol, isopropyl alcohol cyl _al cohol

gl ycerol and ﬁ@resfo“wyneﬁ%thﬁrwoprscﬁvﬂeséhergqfcwhw"b&‘ IﬁotR R%ilﬁe@"ﬂo

pol y(et hyl engg g@quefng@td%l\,gum hydrocarbons such as mineral oil and
petrolatum and water may also be used in suspension fornmulations. For

I ntranasal adm nistration & to deliver conpounds to the brain), or
admi ni strati on by i nhalS@ect ﬁafsecgmpouodmfﬁheemstaohpmmw@ may begh the 15

I , th dr

bowder | or - ol SRERECHIexAtnol bl b o e BriBo R Sy B SRIBYS 5 o her

conmpounds 55uca‘clchhalldwlgwereaﬁ,twmma}su&ableaa,mlatb abmbollled seplr_efeﬁted gf fcmhhala aggnt S,
t1 oxi dant i ers,. surfactant,s [ [ nodi fiers an

conbi nat ons RIFCHRGs the Betia Stavife pared ot BYscig rhapain therepencadtitis o

20 administr aﬁer@eowaﬁt lttﬁéxempk Iam %ﬁééél&gﬁ?sucmsgg/nafﬁ%lﬁmetm&“ 97947,

U. S. Patent . 180, 603, and U. Pat ent . pr opel | ant for

an aer osol fcﬁhﬂﬁlldﬁt tedrahygtofuras) Ud\l,rdenﬁtbvlé@'gmmdepr dmthmlg@lfpxwt%pban
di oxi de, riUe iR5BER OPhe EtfbrisaitPBioduBEmaPh .ogd' p%&megow

conpounds of e instant inventlon ar conven ent i‘ver e
of an aeri@solresgted withephosphine; atsuiiableisnoyanatemni rfomm1a OCNRLand &e.

I nj ectabl e do b ueo S .suspgnsi.on of

suspensi ons ur@ﬁﬁ%%ﬂimbe%'\lml ﬁgaq@'t iR ‘I“g "a@g% psbgncfep(g?tec%gt ting
agetnth a]pd a s*‘?cswerrwlrem dfgm’e‘dedjmem_tuaubmthfaasmb@?fcrz@eucmla%lrﬁi girmg[)dohase or
in the ormo sus nsi on ich is pr Wi a solyv

diluent. Accé g“tﬂt%‘é\ﬁds %”\?Q’M‘%’]eg@'ﬁ& ﬂ: F'F‘Faztl%‘ GRS | Ringer's
WO 02/] 8327 %@EéH%ﬁéﬁé’d tatdighicorivehtidnat il such as filtration, extraction and

16 re-crystallization.

the form

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 pharmaceutically
acceptable carriers, excipients, binders, diluents or the like, to treat or

20 ameliorate a variety of disorders. Examples of such disorders include, but are
not limited fo obesity, erectile disorders, cardiovascular disorders, neuronal
injuries or disorders, inflammation, fever, cognitive disorders, sexual behavior
disorders. A therapeutically effective dose further refers to that amount of one
or more compounds of the instant invention sufficient to result in amelioration

25 of symptoms of the disorder. The pharmaceutical compositions of the instant
invention can be manufactured by methods well known in the art such as
conventional granulating, mixing, dissolving, encapsulating, lyophilizing,
emulsifying or levigating processes, among others. The compositions can be
in the form 6f, for exarhple, granules, powders, tablets, capsules, syrup,

30 suppositories, injections, emulsions, elixirs, suspensions or solutions. The
instant compositions can be form“ulated for various routes of administration,



solution, or an isotonic aqueous saline solution. Alternatively, sterile
oils my bw@mpisdyrd as sol vents or suspendi ng agents. Pr efeli,e.l? qgm/ ?ﬁ oil”’
or fatty acid is non-volatile, including natural or synthetic 0l '{’
acids, nmono-, di- or tri-glycerides. 5 For injection, the pharmceuti cal
fornulation may be a powder suitable for recagstitution with an
appropriate solution as described above. Exanples of these inclu®g regt200s
are not linited to, freeze dried, rotary dried or spray dried powders,

anor phous powdier exagipie|byesral @Uﬁﬁh@'trbﬁbﬁsb arﬁ?éél a‘dﬂ&ﬂ ﬁ-@%ﬁ%}’l nj ection,

the formul ations nmay optionally contain st |zers ers,
surfactants, dr¥micesal adnyinistiativheby rectal adn‘omnsa'etnonSopéuﬁd!ﬂéﬁeousThe

conmpounds nay ted f teral ~ adm nistration by injection
such as by bol 'H%rt@ apﬁo# WPﬂ@o‘ﬁ{' rﬁﬂlﬁ?@ i 'HV@E?B‘HUS.AnUﬁmUSGUQge form for

i nj ection may jheapdritoArean! N

admi ni strati or|1 t,'?1el pha?%@?uﬁsgéqn%?%l?gt%g’?}@%@hcﬁgr Hﬁeﬁ: H)r{' hﬁ"? ormof a
supposi tor§, &empauneon compoundmf th‘e irestrettinoentiors E8A BISPbhe ra%hﬁﬁ&?er% in

conmpound in t | xure and/or rectum Rec
suppomtonesgelpggl Bbe(ﬂgah ﬁ?qg% R_rSUadt @s injagtinmas acsustainednst ant

i nvention, or réleasavsemiibfien. utonens of t

conpound, with acce tabFe veﬂ]@c@g&k?@r80?%%?04%%%%0@"80@&@?’3%P?examp|e
pol yet hyl ene ghgdsbpuldootibe chnstued esdimiting the 394taft R8RAoAL hormal storing
tenperatures, and present in a liquid phase at those tenperatures suitable

to rel ease a drug |nS|d$:the l%odé? such as in the rectum Gls nmay al so be
enpl oyed in the preparati Qrals bucealnandsublinguel administatiarelpavidersype and

supp03| tomg es gyg,g e and rel ate

sol uti ons, and gl ycfa?noss rbﬁlﬁ’leg % h%\” yé%‘gﬁ%h%e'ﬁﬁeﬁa?'ﬁ F%ﬁgtaﬁ are

suspensi on f oR¢RaRiableras smild:doswge forets, Tb@é@bén%?@b@'r?wlﬁgg%ﬁp?é‘m as
roxypropyl cellul ose or

t b th L1 ul d
P s bowy et ny RS BB Mt GumPosads of flie et inyeaton snpharmacsaticaky:
t hose represe&ﬁo@ptatﬂe%&g%?téefdﬂﬁer‘éelﬁéFédgﬁg/}tgﬁ}jS% ga& V”%%g;}x'ggw?é'ﬁy?,g

acceptabl e excipients and carriers are
PCT/ US01/ 2' 218tshzapa |stazrcb Qmﬂhet additivekiSuitablé aduited!dr 3@ihignte 4rBus

i ncl uded En tshu% 6 &g | on. Such excipients and carriers are
descri be A g% Os? 9??1598% Matnitatat@liitot extancaoritol, tarchPub.
Co. " Now Jer %ar(él@ﬁib)tesvﬂfhlﬁﬁs | hitosBRS! PRUAIEHARCERH Bl E1.51 SDG5. © The

for mul at i ons of the i nvention nay be des s HHM 251G ng,
fast-rel easi §§/atinsngotiagens;, caesem aleumes@ntmétﬁﬁ@n SEMAS n‘iﬁéﬁé Pegﬂne,%%

cont ol I ed v SERCEes: iV EERlRe Baé@x%rééﬁ%ﬁgw{-é’éﬁum%tsﬁmm my al so
conpri se, f opobinybyrolidther ©9hbﬁ§n;prorél' PR cAPBEn il Sher,

encapsul ated, form or may be adm nistered in
provi de 4 pr m%ﬁﬁ@ﬂt%%@'ﬁ’gé acﬁntmsirat@eul isueh )aseeiri fredctiv@ iiuehf IR lubi@nts

phar maceuti c e ressed into pellets or cylinders
and i npl ant esﬁl n ﬁgﬁ %ﬁgéf%} SBBB sfﬁ\é%ti}éqss/s‘é@h aepafaben ecsodics or as
i npl ant s sucbcndsosaam:déimfsu&;ﬁ ds @b B, RIEBPA%I AP Wsldifd I materials

such as sil |§ etzs and bi odegradabl e polyners.
isintegrating agent, binders, athlckeners buffers, a sweeteners, flavoring

agents or perfuming agents. Additionally, dyestuffs or pigments may be

25 added for identification. Tablets and pills may be further treated with suitable
coating materials known in the art.

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.

30 Pharmaceutical formulations may be prepared as liquid suspensions or
solutions using a sterile liquid, such as, but not limited to, an oil, water, an



rapeutically effective dose refers to that anmount of the conpound

-thaf results | W@AMI8Tati on of synptonms. Specific dosages may becTaguuatad
~degfendi ng on conditions of disease, the age, body weight, general 20 health
‘cohditions, sex, diet of the subject, dose intervals, adm nistration

rgut es, excretion rate, and combinations of dr ugsy7 Any of the above2@EEBeS
rms containing effective anounts are well vmthln t he bounds of routine
xperimentation and therefore, well within the scope of the instant

nvention. A thearpol i combiratiohs of tiess Pﬁﬁrmabéuﬁtm%@ntaﬁlélﬂ%dtéﬁts
route of 25 admi nistration and dosage form The preferred” conpound

conpounds of t heSi$RENHAO Ageats, ieshulsidying fagemts.amay e added:fonidpak ar parbng'hal

t her apeuti c index mlfﬁ]gtfégﬁ apeutl c index is the dose ratio between toxic
and therapeutic e?g i'ch can be expressed as the rati o between LD50
and ED~o. The LD50 is the dose lethal to 50% of the population and the
ED50 is the dose therapeuti thtea%b@i/é%u%deﬂwsh@n@ﬂ?/ inchia® ARPUa g The
LD50 and ED50 are determ ned by WD 02/18327 40 PCT/US01/ 272116 28 2005
standard phar Pacef€lugg, byt 66%69? vited teyrpeanut el sesamewik sottonssen:oil, mﬂmEdll

R e e
adni ni stering an sfdhess et/ @Métls@bro’pwm%@@ f&tty 88 drid@s arf a&{}glatefxd

instant invention to said mammal or non-hdnan ani nal . EfTtective anopun
t he conpounds of fAH¥ acwégb/ﬁendas/eﬁmaansmmchrautatms raapindisde Alzbhalst, sueh @s,

-R whi ch b d bel h
T ustrat i ve Beamaor gyt o i Rsornl) BReRe] Harseaeuialeonel ohicerel antt
that 10 a detigct ;ﬂ'bgpléhetgl?tf&dlﬂhé@‘subﬁa% BURH T toO%b!})(‘@%glseLHrE{gw&Dh

activation of G protein coupled receptors, for exanp
el evated cAWP | d@gdrolegmdwdracapons sacbaa membdélandmmmleand water may

"activating" nea nd to initiate a detectable
signal . Effecti ve%?%arrggrﬂs%%ﬁhﬁ)ég%g%fﬁgﬁﬂé 'PRA8se ampunts which all eviate
synptons of a MZA-R disorder 15 treatable by activating MC4-R  An MA4-R
di sorder, or M4- R— rredl at edFolf intranasalvdtirainistratidre(e. Qrwbéﬁ«é%dn@ﬁwd%ﬁ%s

provi ded, |nclud blologlcal di sorder or disease

i npl i cat ed, r%’ﬁ i HrAGNNigRataN Ronhalsnrete. gatte delivei ecapoinds tmamg\l\Wye

that is defe (Y t i t es of su

di seases ar eq:%begi“ﬁt Q&e@*?ﬁgﬁ stgéld@’@%ﬁ%’% @%gsbc%ggp utl gﬁsars(ﬁ’é?% a gry
neuronal injuri epowded; soaeissl comtairimgany Approgiste scﬂ@étﬁbta'nﬁ%pt@n%ﬂxgﬁ?
type Il diabetes, polycystic ovary disease, ndrome X, conplicatio rom

obesity and di abEPEWOURHS such as. bié patiiviteditaosiabilizers, rﬁrﬁlmlplm@ﬂﬁrag@@ts
enbodi nent, the o) Siti and
met hods ef f ect i vgnﬁbﬁaé”??ﬁ@‘@ﬁe%y&?@ﬁ@%ﬁ%@?b%@eﬁ’gﬁmﬁ & CI ng
serum i nsul i n andomibirations| afitbese. bemple$ ohintrarsdal fbrrmﬂ@tidﬁsaé}(\‘@me%ﬁ@bs of
reduci ng ser | evel.s. f free fat Accor di n i nst ant
i nvention i g.tg]ar?fjmjmﬁ pliorcARAS '{?ﬁ'na g’V@a@T/ﬁd7§Ro 0&)331’& WO HPE848es
associ ated with pogspaer®Nd.)5¢80,609! 4RE1LES: Patent No. 5,624,898. A propellant for
an aerosol formulation may include compressed air, nitrogen, carbon dioxide,

or a hydrocarbon based low boiling solvent. The compound or compounds of

the instant invention are conveniently delivered in the form of an aerosol spray
25 presentation from a nebulizer or the like.

Injectable dosage forms generally include aqueous suspensions
or oil suspensions which may be prepared using a suitable dispersant or
wetting agent and a suspending agent. Injectable forms may be in solution
phase or in the form of a suspension, which is prepared with a solvent or

30 diluent. Acceptable solvents or vehicles include sterilized water, Ringer's




PCT/ US01/ 27206 WWO 02/ 18327 41 28 FEB 2005 "Treating"” within the context of-

the instantywdygiiseon, therefore, means an alleviation of syp@ﬂg{r{ﬁ},z-.z 6
associated wth a disorder or disease, or t ression or worsening of those

synptons, or prevention or halt of further prog prophylaxis of the disease
or disorder. For exanple, within the context g 5 obesity, succes§PBIFER 2005
treatnent may include an alleviation of synpt or halting the
progression of the di sease, as neasured by reduction in body weight, or

reduction In alfifibn dr érf%g)ﬁﬁuc%’ﬁ{e%g SHiRE Soultiort hé&ﬁﬁﬁ?&d striid oils may

al l evi ation o h&¥HPIEYEd A5 sdi/ents or slSpndiA hes) Prefefsbl Impor
nmeasured by a '?L% @érease in serum gl u%ose %?@?nsu lin Ieve?s in,

exanpl e, hy peracnétﬁ neardodatiler inplusing natset or pathetic oils, taﬁy@wsemono- di- or

I nventi on, L{ egqenercg y described, wl| be understood nore readily by
ref erence to t'HIY G 'ng exanpl es, which are provided by way of
illustration and are not intended to be limting of the 15 present

invention.5 WO 02/ 18327 P&dini&stion! 206 pAdriaéddticabfottiiafio méPbe Hsowder

foll ow ng abbreviations are used throughout t he Exanples: ACN Acetonitrile

DCM Di chl or onestitabte for reconstitution with an appropriate solution as described above.
Examples of these include, but are not limited to, freeze dried, rotary dried or
spray dried powders, amorphous powders, granules, precipitates, or
particulates. For injection, the formulations may optionally contain stabilizers,

10  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.

For rectal administration, the pharmaceutical formulations may

15 beﬂ in the form of a suppository, an ointment, an enema, a tablet or a cream for
release of compound in the intestines, sigmoid flexure and/or rectum. Rectal
suppositories are prepared by mixing one or more compounds of the instant
invention, or pharmaceutically acceptable salts or tautomers of the compound,
with acceptable vehicles, for example, cocoa butter or polyethylene glycol,

20  which is present in a solid phase at normal storing temperatures, and present
in a liquid phase at those temperatures suitable to release a drug inside the
body, such as in the rectum. Oils may also be employed in the preparation of
formulations of the soft gelatin type and suppositories. Water, saline,
aqueous dextrose and related sugar solutions, and glycerols may be

25  employed in the preparation of suspension formulations which may also
contain suspending agents such as pectins, carbomers, methyl cellulose,
hydroxypropyl cellulose or carboxymethyl cellulose, as well as buffers and

preservatives,

Besides those representative dosage forms described above,
30 phamaceutically acceptable excipients and carriers are generally known to




: - : o
)l EA: Di i ropyl et hyl ami ne  DMF: Di met hyl f or mani de  DVB o
g- %Fﬁy::)lshls?gxngé oz&m{zn: 1-Et hyl - 3-(3' - di met hyl am nopr opyl ) car bpg'Pk‘[HL%%l/z'.'zoo
hydrochl oride HCl : Hydrochloric acid 10 HPLC Hi gh Pressure Liqui
Chr omat ogr aphy ~ KOH: Pot assi um hydr oxi de McOH: Met hanol -
PyBOP: Benzotri azol e- 1-yl -oxy-tris-pyrrolidino- ph$§phon| um i of ur an TK/IE
hexaf I uor ophosphate 15 TFA: Trifl uoroaceticscid F: Tet r ahydr of u
OF: Tri met hyl or t hof or mat e Exanpl Iea)r%éﬁpé egjr ati onﬂJof
-{[1- ((3R} - 3- methuydens Kilkschit thig af ﬁﬁ’ﬁ S ded in ' j 00 ;i h
((:scf E)he§<§/I v% nyl)am no} phenyl )-N-[2-(2, 4 IC ﬁ%r op%enytpfépﬂ'}?m EH’%QQmSi@
Step 1. Prepar ati®¥cipients and carriers are described, for example, in “Remmgtons

i i N W2 (2, 4: di chl or ophenyl ) et hyl ] car boXam 'de._
S xture of o (3 hBfENeNe REiRpRRE: Mtk e Q%_Kgmﬁgy (1383), whicns
azi dobenzoi ¢ aci dnéa%@'améreﬁﬂgﬁ_?&eﬂ&?- 2 mol) in Td Wa?ni ded DIEA
(40.2 mmol ) at room tenperature. e mxture was stirred ove g Lo Lhe
THE was rem)vgd. The residue was diluted with ethyl acetate, washe

N HCl, brine, PNaHC03 (sat.) ThefamidatishsoettheNagéftomfshy B@'@l@%ﬁg{/e?jtﬁﬂ&c} §§327

Ny bl i)
[ 4- (azadi azony i g?)lee)dg?g[l?ﬂg)ﬁ; Eﬂ][é @?érﬁ'la”ceytig?%nwu%tbw ?/aqgo bedomalad for

E ?3?3 Pehe hyl pi GeRtelled Feleass opfarslowepidaseexy! Vi nyi1-am nojphenyl)-fr[2_(
2, 4-di chl orophenyl)ethyl 5 carboxam dgi c]hl. o-rrgpﬁeflSI ) - et hyl ] car boxani de

- di azonvi nyl ) phenyl ] Zﬁ(a%' 4 _ .
Eg. (SZZ?mDI ) in THE was aololggJr NFEDh SANAGSSIGRS May @sezompnise, far axaamle,
t enper at ur e.10Af t rricéidsdMiposomes, or some other encapsulated form, or may be

To

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

15 implants may employ known inert materials such as silicohes and
biodegradable polymers.

A therapeutically effective dose refers to that amount of the
compound that results in amelioration of symptoms. Specific dosages may be
adjusted depending on conditions of disease, the age, body weight, general

20  health conditions, sex, diet of the subject, dose intervals, administration
routes, excretion rate, and combinations of drugs. Any of the above doéage
forms containing effective amounts are well within the bounds of routine
experimentation and therefore, well within the scope of the instant invention.
A therapeutically effective dose may vary depending upon the route of |

25  administration and dosage form. The preferred compound or compounds of
the instant invention is a formulation that exhibits a high therapeutic index.
The therapeutic index is the dose ratio between toxic and therapeutic effects
which can be expressed as the ratio between LDs, and EDsp. The LDsg is the
dose lethal to 50% of the population and the EDsy is the dose therapeutically

30 effective in 50% of the population. The LDso and EDs, are determined by



[ s he
tes cycl ohexyl isocyanate (3.07 mml) was add d e . The solution wa

wiogh ' -2-nmeth | i e ated at nmol). °
) o the m xture was added (S)-2-ne - )
ia(‘)t Z?Cbg?/ﬁg hea?g‘:jﬁat 70C for 2 hours, THE wasp enpoZlne (5. 12PCTRSiIdR0aNa

i herd. The aqueous |ayer
[ [ | and water, extracted wth et _
b szlr\ég?eldnvm'ltw ngI id NaHCO3r extracted with eth The TgeSC?gbl insgggtmﬁs 2005
\z,iV?Zt ate layers were dried over Na2SO4, and cI4@Lc§at ate'ntr.at o g
resi due, which was purified via RP-prep-HPLC to i nce

' ' - 2- - 2- | ohexyl vi nyl ] am no} phengl V

rl(l?zlh%”lpl((pgrR?Zgﬁﬂcc?%q’%ﬁ' Z%&'é‘?ﬁﬁ?@ﬁ&% Rigrimad gﬁ;lfcu:iarésagﬁgxﬂa?ﬁnl ¥ ﬁ,@t??s)ze[ 2
41 ' of HCI (0.5N), dis.solvedlnA. water, _

Eatzeg \}vi'tlheqiu![ gamg' HCl salt. P dto give 20 HPLC. 23.05 mnutes Ms: Mt

le 2 Preparation of _ _ . .
(Zl ? [ ???BR)G - 3- mrate Iﬁyl pi J&esreagh) mﬂzéhﬂan@lstrﬁ?cﬁnd S mqt 8?% >c/;{ FEQ?’B‘HQSm de on

: - - 2.(2,4 dich or opheny

o1 prase MPEAIBBENTondr srorimmstials ammiscoryasags
I A M A g i T
i ol 0o s oo 4 et b BT E
;8813” McCH anfy IBS:MPO rn'desdof tf‘:e'instant invention include those amounts that activate

MC4-R which are detectable, for example, by an assay described below in the

illustrative Examples, or any other assay known by those skilled in the art that

10 a detect signal transduction, in a biochemical pathway, through activation of

G-protein coupled receptors, for example, by measuring an elevated cAMP

level as compared to a control model. Accordingly, “activating” means the

ability of a compound to initiate a detectable signal. Effective amounts may

also include those amounts which alleviate symptoms of a MC4-R disorder
15 treatable by activating MC4-R.

An MC4-R disorder, or MC4-R-mediated disease, which may be
treated by those methods provided, include any biological disorder or disease
in which MC4-R is implicated, or which inhibition of MC4-R potentiates a
biochemical pathway that is defective in the disorder or disease state.

20 Examples of such diseases are obesity, erectile disorders, cardiovascular
disorders, neuronal injuries or disorders, inflammation, fever, cognitive
disorders, type I diabetes, polycystic ovary disease, Syndrome X,
complications from Obesity and diabetes, and sexual behavior disorders. In g
preferred embodiment, the instant invention provides compounds, _

25  compositions, and methods effective for reducing energy intake and body
weight; reducing serum insulin and glucose levels; alleviating insulin
resistance; and reducing serum levels of free fatty acids. Accordingly, the

instant invention is particularly effective in treating those disorders or diseases
associated with obesity or type Il diabetes.
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added 4-azi dobenzoic acid (10.5 mol ), PyBOP (10.5 mmol) and DI EA (40
mmol ). After being shaken overnight, the resin was washed w PaTMSOH 3N
DCM driedw@®oysep to an amde resin. To the anmde resin (1.0 g, 0.7 mmol)
in"THE was added 5 tri phenyl phosphine (7 nmmol) followed with cycl 8hexgl
i socyanate. The m xture was heated at 70C for hours, and washed® t BI?)@E/I
and THF. (S)_ 2-net hyl pi perazine (20 nmo!) aft! THE were added. The mi xture
was shaken at roomtenperature overnight, washed with DCM MOH and DCM
and dried in vacuo. The resin was treated w t.h : , tAéteforenei ng
10 washed wi th DOV the ‘Teebling'avidondne GONES °é§ﬁ€é’§§?%%2%%ﬁ%_ pur i {1 ed
via HPLC to give .y iated with a disorder or Gis )
(4-1[ 1- ((3R) - IneensgnAlieviation i SYmRPmS a580dates N hexyl vi Yl L revention or
ani no} phenyl ) - N- LZ'{@\% %ﬁ@"e ERphsybiseninyg bt thase@imremss o PLe
bi strifl uor oac¥ ‘Pfe {. LC: 23. 05 m nut eE 15 é\ﬁ |eNWTthT_h bcdtarpbe 3
Preparati on OL%,bﬂmp{g{)dslofthe disease or disorder. Forexampie,

s !

E)-1-((39) - 3- |)-2- - | M ti f 0 or
Dhenyl | N (- (Gbesiyt SUoPeRHTaTUAT G AL i 0ae wn Sloverbpre Wﬂfeﬁz%@n

al dehyde Sasrin resi %30 , %r{(ﬂ,thg.cﬁsm,)am\m@aﬁd_ﬁﬁﬁe%’ raduetieNcR. t he
resin were add@ﬁlt"’f*ﬂlﬁﬁ? %f I chl orophenyl ) et hyl a .S?ta{(é“lmb)sam@vein'
NaHsB(CN) (1 %@‘["E—a r@Quetion m.aﬁﬂﬁ@nh@&%ﬂdeoﬂl\%@erg}{gken overni g|rllt . t?tg‘(\jpﬁ
washed with M nd DCM dried.in ' i ineludesamalieda e
amfsne r\clamsi n (1sdceessfyl tfeﬁtmﬁlﬂ?\ﬁéb'pfd\@éﬁ&ftg%%é%tﬁ?Inga(;ynlzoiuc aci 3*3&7%0

mol ), PyBOP (7 %@W@ﬂ‘%&@ﬁ% dionAff tiee dissiasg, 85 MAAPUE

the resin was Ww¥ and . Jo h €54\ drid s VSR s
added sodi @ aid%gréSéE{b FEdrim glndosEor insgllingleye m-f%%ﬁﬂ%?*}}’é" S
PCT/ US01/ 27216 FE B 2006 tqt\l?g m xture was shaken for 4 days, and washed
with water, I\/b(aﬂ,hybémlycmceii’?t‘ ¥H, DCM and dried. To the anide resin
~(0.14 mmol) in THF was added tri phenyl phosphine (0.382 mTBI& f@l | owed with
cycl ohexyl isocyanate. ThfggE%g@mqmmmﬂaéﬁhs@eaeraﬂu@ﬁ%ﬂ edny rbse, and
washed wi th DCM and THF. - met hyl pi perazin d Which freded.
The mi xture was,heasesd mbrémadjw&m@ﬁ@n%@%é]fmmgcﬁ%%@%ﬁ And DOM
treated with TFA for 2 hours.. After ' shrdemdédt@imiting el ned
sol ution was copmgideda%&{ayafﬁd"tb%ﬁ%ﬂngéj@?fﬂm to give [4-({[(1

B)-1-((39) '1% present invention.

ours,




10 .
met hy( pi perg@gl 2-aza- 2- cycl ohexyl vi ny(] am no} - net hyl ) phenyl |- N-[ 2- (2, 4d
i chl orophen‘sﬂ‘g%ﬁh%ﬁ carboxanmide as its bis-trifluoroacetate s%ﬁ%/!lS(Hm@.m
24.07 m nutes Ms: M+ = 530 Exanple 4 15 Preparation o~ (4-[~[(12)-2-aza-1-
-(ci s-3, 5-di net hyt pi perazi nyl)-2cycl ohexyl vi nyl ] am no} phenyl )-N-[2-{2,4

di chl or ophenyl ) et hyl ] car boxam de on i nmobili z tri phenyl phosphin (rg%%i o5
Step 1. Preparation of immobilized {4-[aza(triphenylylidene)net hyﬁg

phenyl }-N-[2- (2, 4-di chl or ophenyl ) et hyl ] car boxam de. To a suspensi on of

tri phenyl phosphine resin (3 mml/g, SOW&EQ THF at 0C was added solid
[ 4- (azadi azonvi nyl ) phenyl ] -N-[ 2- (2, 4di yl ) -ethyl]carboxam de (30.0

nmol ) in several porti on%f«fter. 30, , mnutes, the ice-bath was renoved. The
mxture was stirred at rdénOIRWiRgAbPRviationsareused throughoutthed xampless hed

with DCM and dried in vacuo to give imobilized

{4-[aza(tri phaoNwcetsHignaet hyl ] phenyl } - N-[ 2- (2, 4di chl or ophenyl ) et hyl ] car bo
xam de. WO 02/ 18327 PCIT/US01/27206 2 $ F E B 2005 46 Step 2. Preparation
of DCM:Dichloromethane

(4-{[(1Z2~% az [eSi -di et hyl pi per azi nyl ) - 2cycl ohexyl - vi nyl ] am no} phen
yl}-N-[ 2- %2 4aﬁéﬁi§§gg@ﬂ§#%rﬂ%ﬁpcar boxam de. To pol yner-bound

phosphene- i m DMR:Dirbethyforgantlddd nmmol ) in 5 ~ THE in a vial was added
cycl ohexyl i Soﬁmiﬁ ((% l]fJS gm),l). The vial was capped and heated at 70C
overni ght. Af imeteyYsHbexies r oom tenperat ure,

ci s-2, 6-di met BROPPRIRAR0S’ g},n%m val.ent s s, , added. The
vial was capped andEheatg(?-g'?n% ! oinof}%édfés:é&bésﬂ'rﬁgee%}y&ﬁ&h'O&Ng%ed with
DCM  The conti&bblydrochieniesciger e concentrated, and purified on 10 HPLC to
gi ve Y .

(4-{[( 125| 92- af'zigl__g_.lzhgll'lsl?r?sgy&? hﬁ%@pﬂrﬁ@ﬁﬁgrﬁi’mﬁ 2cycl ohexyl vi nyl ] ami no} phen
yl) - N-[2- (2, KQHcPoOtaseime hydysiity | ] - car boxani de as  its

bis-trifluor A3SELF eetl'?grllotl'

PyBOP:Benzotriazole-1 -yl-oxy-tris-pyrrolidino-phosphonium
hexafiuorophosphate

15 TFA:Trifluoroacetic acid
~ THF:Tetrahydrofuran
TMOF: Trimethylorthoformate

Example 1

Preparation of (4-{[1 -((3R)-3-methylpiperazinyl)(1Z)-2-aza-2-
20 cych?hexylvinyl]amino}phenyl)-N-[Z-(2,4-
dichlorophenyl)ethyl]carboxamide

Step 1. Preparation of [4-(azadiazomvinyl)phenyl]-N-[2-(2,4-dichloro-
phenyl)ethyllcarboxamide.
To a mixture of 2-(2,4-dichlorophenyl)ethylamine (20.2 mmol), 4-
25  azidobenzoic acid (22.2 mmol) and EDC| (22.2 mmol) in THF was added
DIEA (40.2 mmol) at room temperature. The mixture was stirred overnight
and the THF was removed. The residue was diluted with ethyl acetate,
washed with 1N HCI, brine, NaHCO; (sat.), and dried over Na,SO, and

concentrated to give a solid, which was purified on silica gel eluting with ethyl



£

23 79 m Wné? 7I\/IS: M+ = 530 15 Exanple 5 Preparation of
1-4(3S) - 3- 'ﬁyl pi perazi nyl ) (1Z) - 2-aza- 2cycl oheph/ I vi nyl ] am no} phenyl)
[:2-(f2, 4 di chl orophenyl ) et hyl ] carboxani de Step 1. Prepar at iP§iT/©eS01/27304
ycl ohgpt ani socyanate. 20 To a cold solution of cycl oheptylam ne (221 nmmol)
and .clarcoal (catalytic) in ethyl acetate at -10C was added apre-cool ed
sol.utfon of di phosgene (265.0 mmol ) in ethyl 4tetate dropwi se vi a aliiREBoA005
funngl . After ﬁéqk}g@%jdi ti o?, the reaction was heated to reflux overnight,
filtered t examee(1:4etpyive. 147 lLution was concentrated to give
tHick oil, v%%r 25 disti] Ped [ o@;??é%&%)’d'ﬂﬂ)ﬁwwmmqwamte as a
clefr liquid ( iy ethicapaexamine (@39,

Nyl ] am no} piidepi2 - N- [ (e,

ol henyl ) et hyl ] car boxam de. To the
pdl ymer bound phosphene d '@%ﬁ%&ﬁiﬁﬁ?ﬂ&%hﬁﬂhﬁthmipééﬂd*@ ggad%e

cre oneat i socynate (AR mmianoe e ORI
agdded (S)-2-nethyl pi perﬁ.zi ne go. 23 mol ), and the reaction was heated for

2/ hours at 70C. The resi R dh8Qlution|of ¢ -¢azzdi it h.di chl or omet hane
i ce. The fidicfnlath)m%témwm con§entrgﬁgﬁﬁmgwshwﬂﬂ'a}@ﬂa HPLC to
ive (4-{[1- gr(ﬁ‘s 35 | oxamide (2.56 mmol) in THF was ad d
t hyl pi per azi nN R’Z?Smlae@;’)-nmﬁgﬂﬁg ltdg i, nyl 13 am no} p%eny??- N-[2-(2,4dic
{l or ophenyl )@yaghggﬂriggxam’ de as a |€e 6%\’\?%*’ ralprec: After 18 MinQtdses MB:
= 53, cyanate (3.07 mmol) was added, T '

70°C overnight. To the mixture was added (S)-

he solution was heated at

15

ed via RP-prep-HPLC to give (4-{[1-((3R)-3-

methyipi '
Yipiperazinyl)( 1Z)-2-aza-2-cyclohexy|vinyl]amino}phenyl)-N-[Z (2,4

its mono HC) salit.

20 HPLC: 23.05 minutes
MS: MH+ = 516

Example 2

Preparation of (4~{[1 «(
3R)-3-methylpiperazi
25 dicmg¥clo':19xylvmy|]am iNO}phenF;,l).N 'l[?f ?2( 142_)-2-aza-2.
ophenyl)ethyllcarboxamide on cold s

An aidehyde Sasrin re

. sin (0.7 mmol/
with TMOF. To the resin were adde 9, 3.5 mmol) was washed

d TMOF, 2-(2,4-



Exanple 6 10 Preparation of

(4-{[{12) w ezix3ir (3, 5-di net hyl pi perazi nyl)-2-cyci oheptyl

vi nyl ] am no} phenyl ) - N-[ 2-{ 2, 4- di chl or ophenyl ) et hyl ] car boxanP@&Usp1/2 1266
solution of polynmer bound phosphine imne resin (0.21 mml) in THE (2 nL).
was added cycl ohept Yl i socyanate (0.21 mmol ). The reaction was heat egea];EB 2005
70C ovemi ght. To the reaction was added 2, 6445 di met hyl pi perazi ne

(0.25 mMmol ) and the reaction was heated for 2 hours at 70C The resin was

filt d \ di chl or.onet.hane ice. The filtrate solution wa
concent r at oS ARl GSHATE3 BTERVEOP (10.5 mmol) and DIEA (40,
4- 17} -2 - hikBt ' LAyl - 2. ¢ eptyl vi nyl L ho} phenyl }
N L2 (2 Ak oo o S e B RE/eRSioht the P g ety FshBth it Meto e

23. 70 ni nut LCMedrigdsinyacyo3o Broamide festh Preparation of

(4-{[1- ({3R) -3-nethyl pi perazinyl ) (1Z)-2-aza- 2-{2net hyl cycl ohexyl ) vi nyl ] am n

o} phenyl)-N[2-(2,4 dighl,orophenyl )ethyl]carboxam de Step 1. Preparation
of e ahide ¥e3m (1.0 g, 0.7 mmol) in THF was added

4- Bri ' 2- 4di chl - phenyl ) et hyl b
LS T 9 I BB )

4- di Washieestiet-at-7102C(far ch Qe i 1 d 0. 18
Erm)f;ﬂ?nl %%%l’@% was . agggeodn ?E Eherﬁé'ﬁ%ghi ne%ylﬁmgﬂﬁgt@é
mixture wasZaPEFVRIPERAZING F‘éﬂ%’gﬁaﬁiur"égmfemdﬁdnu'fmmiﬁtuﬁéwa@shaken
P ti i :
(;1?? [1.0( gg??@?-or?ett Ay SiraptgFeag}’%ﬁ’/’f%rlti‘i’)a-s9?‘32‘&“29@41 MeR pedPEMqaNGi ny! ] a

ni no} pheny! §ried jrevayaldiTbalresinphasiirehtsdwith-TrA RPARbARs. Afer BQ.‘;;P
{4- aza}bf[ r HB%@[‘%I! w.i dﬁg@ gEt %In%),henyl i-_N— [2- (2,4 dichl'orophenyl Pet hyl ]
car boxarm de"asreH it 208 IRed 50lutipel wae cohcentBateslo ayd pairfietl,ig 5

). Th { (e} A ' hal f f th boi m d

ol 11 on wag Saqor a Tl SAPR) el e BE RN Ay ez axcioneviml)
After bei n99rﬁ'@@ﬂME'W')'m[‘z-ﬁm-d?cl‘iwmenwéthygééth_?:!démﬂ?_é[ KUY geted to HPLC

rificati to ai 4-{(1-{(3R}-3net hyl pi perazin
%J I2 1’3.28.- Izqﬁgu%?%héfatéfé (()he%/I }%vi nyl | gmpng} phenyl>/} -N

HPLC: 23.05 minutes
15  MS: MH+ =516

Example 3

Preparation of [4-({[(1 E)-1 -((3S)-3-methylpiperazinyl)-2-aza-2-
gycIohexylvmyl]amino}methyl)phenyl]-N-[2-(2,4-
dichlorophenyl)ethyl]lcarboxamide on solid phase

20 An aldehyde Sasrin resin (0.7 mmol/g, 3.5 mmol) was washed

with TMOF. To the resin were added TMOF, 2-(2,4-
dichlorophenyl)ethylamine (14 mmol) and NaH3B(CN) (1M in THF , 20 mmol).

The mixture was shaken overnight, and washed with MeOH and DCM, dried
in vacuo to give an amine resin.

25 To the amine resin (1.4 mmol) in DMF was added 4-

bromomethyibenzoic acid (7.0 mmol), PyBOP (7 mmol) and DIEA (28 mmol).
After being shaken for 3 hours, the resin was washed with MeOH and DCM
and DMSO. To the resin in DMSO was added sodium azide (14 mmol), and



15°[2-(2, 4-di chl or ophenyl ) et hyl ] carboxam de as its TFA salt. HPLC. 24.43

I nutes MS: Mtwa anpl e 8 Preparation of
?14-{[(12) -2-aza- ?(,?gesg&gl met hyl pi per azi nyl ) - 2- (220 PCT/US01/27206
met hyl cycl ohexyl ) vi nyl ] ami no} phenyl)-N-[2-(2, 4 .
di chl orophenyl ) et hyl ] carboxam de To a sol uti on of 2B FEB (2)[]05
[ 4- (azadi azonvi nyl ) phenyl ] - N-[ 2- (2, 4di chl or opheny) - et hyl ] car boxami de (2.
mol ) in THE was added triphenyl phosphine (2.2 nmmol), and the resulting

' [ t for 10 mnutes. To the
En 4?} ;22( }A?;Sp?,teln;[ @'ﬂ? ﬁ@ﬁ@?@@@%&ﬁ%ﬁ%?ﬁu Y S, gnd washed with water, MeOH, DCM,

[ i [ dded
2- (2, 4-di chl or op{ems dM! b@ﬂWI%ﬁ solution was a
[2ma'g hyl cycl ohexyl i soﬂéygénat e (2.4 mmol)." The solution was heated at 70C
overnight. To the carboi m de solution was added 2, 6-di net hyl pi perazine (2.4

nmmol ). After being heated aflonthe @mideZesini(s14 hiraohés THRwWRSadddy ‘ected to

?2 F [PI(_ le)ou r2I ;Iz S?tlft%g‘f%%ﬂﬂ?éf)Hmep(Pp%%mm'o followed Wit ayzjotengtisocyanate. The

206 49 wg LRP) i = (S)-
pheny )< N[ 2- (2, 400 Rhlor SEealti 8t TOIG 1 3 AL lncwashed with RGM andikE. ()
24.00 ninutes NB:24methylpiperaginExdmphvelPakd FEF weré adRegpany hf?)&}lﬂ{]was ?]eated
[4- ({1-((3S}-3-net h?/ o '8erazi nyl %él@ 2-aza- 2-.\%4-@§%ert butél ) cyclohexyl'] Vi'Ry
[ }am no) phenyl | - N éi @JQ,\gprmgjﬁm gt Wit BEMy Mle@Hhand G, tremted with TFA for 2
Preparation of 4-Hdi3g! AdrPelty WaSHEed W BEXRE%ombined solution was

concentrated, and purified via HPLC to give [4-({[(1E)-1-((3S)-3-
10 methylpiperazinyl)-2-aza-2-cyclohexy|vinyl]amino}-methyl)phenyl]-N-[Z-(2,4-
dichlorophenyl)ethyl]carboxamide as its bis-trifluoroacetate salt.

HPLC: 24.07 minutes
MS: MH+ = 530

Example 4

15 Preparation of (4-{[(1Z)-2-aza-1 ~(cis-3,5-dimethylpiperazinyl)-2-
cyclohexylvinyl]amino}phenyl)-N-[Z-(2,4-
dichlorophenyl)ethyli]carboxamide on immobilized triphenylphosphine
resin

Step 1. Preparation of immobilized {4-[aza(triphenylylidene)methyl]-
20 phenyl}-N-[Z-(Z,4-dichlorophenyl)ethyl]carboxamide.

To a suspension of triphenylphosphine resin (3 mmol/g, 30
mmol) in THF at 0°C was added solid [4-(azadiazomvinyl)phenyl]-N-[2-(2,4-
dichlorophenyl)-ethyllcarboxamide (30.0 mmol) in several portions. After 30
minutes, the ice-bath was removed. The mixture was stirred at room

25  temperature for 3 hours, filtered and washed with DCM, and dried in vacuo to
give immobilized
{4-[aza(tripheny|ylidene)methyl]phenyl}-N-[2-(2.4-
dichlorophenyl)ethyljcarboxamide.



10 Apre-cool ed solution of diphosgene (168.0 mml) in ethyl acetate was
added droQ%' @?’ %l 2 addition funnel into the cold solution of

4- (tbutyl )V\@ bé yl am ne (140.0 nmol) and charcoal (cat al ytR@yUsm/ 2g2ay|
acetate at -10C. After the addition, the reaction was heated to refl ux
ovenmight, and filtered through a Celite plug. The solution was 8 FEB 2005
concentrated to give a thick 15 oil, which wdé distilled in vacuo to yield
4-(tert-butyl)cycl ohexani socyanate as a clear liquid (48%. Step 2.

L4 (e (39) SoRny| pi Beaparation pf (4(i(3Zx2ea 8- AciecB15-

[4-({1-((39)- hyl pi P ' saza-14(Cise815-timgthypisdrabiewi)l 2.vi ny
| }am no) pheny! ] - N- [ 2- ( 2¢yelolexybnvnytilanyinpintien s hlk[2e2aidien orspHERy hBthyi]-

pol ymer bound phosphi necarbogamide.n (0. 150 nmol) in THE was added
4-(tert-butyl)cycl ohexani socyanate (0.15 nmol) and the reaction was heated

at 70C ovenmight. To theTegolimembsasd ggh{r@.%ggt(h%’imrﬂSWSﬁd,\?\géﬁrﬁpbﬁgre g

mol ), and reaction was heated for 2 hours at ere
and washetl wilftf in aviarwasadded cyslobexylisaeyankte (0.4526na). UTheRiaaas

E??{Z?EE é?é;? Eﬁé&ﬂwﬁj ?%f%g:’ak?p) Iicnc\:/.etrgig?ity EAfter.bein? cooled to roorrl pd ol o
ophenyl ) et hyl] - ngét}gxén?rde%g nzél\?\zihq'ﬂéer\éo ei@mﬁ%&'%a%%%§9%§% M+ =

572 WD 02/ 18dded pdheudehwas zapped arikhegtee &t070°Bidr ERodd Kiffefddemad at i on
of

[4- ({(12)-2-¥gshedwith PEN. Thesorebinesfitrates we(%,cgaﬁﬂ@ﬁratpdpapémziﬂag|o)mi ny
| }ani no 1 : | -_ - ide, 5 To t
AT sl AT Ha (o Lty gl SN o

4-(tart-but w»cl@wmwuﬂammmmsd)-(\1_9[21=(52,m&:m|orammpy¢zhy;?earm§n;sag_rés
heat ed at 7qg ﬁ%%ggh T&) tt he ,reacti on was added 2, fidi net hyl pi perazi ne
(0.18 mmol ), "a ?8§%s heated for 2 hours at 70C. The resin was
filtered and washed with dichl oronmethane twice. The 10 filtrate sol ution
was concent ridPEG: 23070 pihitesed via HPLC to give
[4-({(12)-2aza-2-[4-(tent-butyl)cycl ohexyl]-1-(3,

5-di net hyl piNISt R R 53¢ nyl } am no) phenyl ] N-[ 2- (2, 4-di chl orophenyl }-et hyl ] ca
rboxam de as a white powder. HPLC. 27.05 minutes M5 M+ = 58fi.5 15

Exanpl e 11

15 Example 5

Preparation of (4-{[1-((3S)-3-methyl piperazinyl)(1Z)-2-aza-2-
cyclo_heptylvi nyllJamino}phenyl)-N-[2-(2,4-
dichlorophenyl)ethyljcarboxamide

Step 1. Preparation of cycloheptanisocyanate.

20 To a cold solution of cycloheptylamine (221 mmol) and charcoal
(catalytic) in ethyl acetate at -10°C was added a pre-cooled solution of
diphosgene (265.0 mmol) in ethyl acetate dropwise via addition funnel. After
the addition, the reaction was heated to reflux overnight, and filtered througha - -
Celite plug. The solution was concentrated to give a thick oil, which was

25 distilled to vield cycloheptanisocyanate as a clear liquid (67%).

Step 2. Preparation qf (4-{[1.-((38)-3-methylpiperaziny|)(1Z)-2-aza-2-
cyclohepty! vmyl]amlno}phenyl)-N-[2-(2,4-dichlorophenyl)ethyl]-

carboxamide.
To the polymer bound phosphine imine resin (0.194 mmol) in

30 THF was added cycloheptanisocyanate (194 mmol) and the reaction was



Prepar ati on of

(4-{[2-((3S)-3-prt g gpi7perazi nyl)(12)-2-aza-2-(3,3,5trinmethyl cycl ohexyl)vin
yl ] am no} phenyl )'- I\(f-%/l -2( 2,4 di chl orophenyl) et hyl ] car boxam de St ePCI/USO1/27206
Preparation of 3,3,5-trinethylcycl ohexani socyanate. 20 Apre-cool ed sol ution
of di phosgene (178.3 nmol) in ethyl acetate was added dropw se via 2B FEB 2005
addition funnel into the cold solution of 3,3, 5tr#&ethyl cycl ohexyl ani ne
(148.6 nmol) and charcoal (catalytic) in ethyl acetate at -10C. After the
addition, the reagtign heated tp reflux ovem ght, and filtered through
a Celite plug. Tharees&f oA e%ﬂﬁ%nf@éhedemlqrbwgs\a@d@dtaS)ezeméthylpwdraﬁne
was distilled in yoasomhsolYidHdthe bl I ani socyapnate_ as a,
clear liquid (5fi \0(/9 . Step % Pr ggafr%gtéflé)ﬂr‘lw;%éq%&%& f8P§ ours a?% 8 erhe resin was
(4-{[1- ((39S) - 3- nefiligtes prd avashed)with dichloromethane twice. The filtrat ol éion
Z~2-aza-2(3,3,5-tr] mtrgtga_ cycl 8hex 1), vi, nﬁF} am no} phenyl ) - N- t 2?2‘; ZP °Chi'as op
henyl ) - et hyl | car b§RARFEatedeNE PU{iGed ¥t lista ove@e{[34(3S)-3F E B 2005 To

t he pol yner ba@indpt | d¥8 L esin. (9 i n. THE s added

53, ot 1 met hy oy o anap ey 11222 epe eora BB A adno lihentfiot he-2 4
at 70C over ni ght . dithlaropheeyijsthyiicambexasitsl at 2 wRnB Jawdiper azi ne (0. 18
nml ), and reaction was heated for 2 hours at 70C The resin was filtered

and washed w th di,ghlar, hanettyice. The filtrate solution was
concentr at ed, andHﬁM%%gﬁW'QUWLC to give

(4-{[1-((39)-3net hyl piperazinyl) (1

Z)-2-aza-2-(3, 3, S'Qt%r M’gf'ﬁyéégcl ohexyl ) vi nyl ] am no}

phenyl )-N-[ 2- (2, 4-di chl or ophenyl ) - et hyl ] car boxam de as a white powder.

HPLC. 25.62 minutes 10 Ms: M+ = 558.5 Exanple 12 15 Preparati on of
(4-{[(12)-2-aza- 1- (3, 5-di net hyt pi per azi nyl Exan{8le3 5t ri net hyl cycl ohexyl ) vl n
yl ] am no} phenyl )-N-[2-(2,4 dichl orophenyl)ethyl]carboxam de To the polyner
bound phosph%l| eimpe resin (0.150 nmmol) in THE was added

3,3,5-trinet @I cy clieRaratos Rf(4nilt1L)(2yaze- 13 5)dianethylisiper agimil)o2.c foheptyl
heated at 70C ovemi thl'lleRmtﬂﬁpheayl)m-r[Zv@%-awaﬂ@rapﬁapwbmw?ég}%ro i

(0.18 mmol ), and the reaction was heated for 2 hours
To the solution of polymer bound phosphine imine resin (0.21

mmol) in THF (2 mL) was added cycloheptylisocyanate (0.21 mmol). The
reaction was heated at 70°C overnight. To the reaction was added 2,6-

15 dimethylpiperazine (0.25 mmol) and the reaction was heated for 2 hours at
70°C. The resin was filtered and washed with dichloromethane twice. The
filtrate solution was concentrated, and purified via HPLC to give (4-{[(1Z)-2-
aza-‘l-(3,5-dimethylpiperazinyl)-2-cyc|oheptylviny|]amino}phenyl)-N-[Z-(Z,4-
dichloro-phenyl)ethyllcarboxamide as a white powder.

20 HPLC: 23.70 minutes
MS: MH+ = 544.3

Example 7

Preparation of (4-{[1 -((3R)-3-methylpiperazin
yi)(1Z)-2-aza-2-(2-
methylcyclohexyl)vinyl]amino}phenyl)-N-[Z-(2,4- : 1

25 - dichlorophenyl)ethyl]carboxamide

Step 1. Preparation of {4-[aza(tri i
! phenylylidene)methyl)phenyl}-N-[2-(2 4-
dichloro-phenyl)ethyllcarboxamide. phenyl-N-2-2,



20 70C. The resin was filtered and washed with di chl oronet hane tw ce. The
filtrate solution was concentrated, and purified via HPLC to give

(4-{[(12) -¥O230832%¢cj s- 3, 5- di et hyl pi perazi nyl ) -2-(3, 3, 5-t ri nethybaychahexyl
) vinyl ] am no} phenyl )-N-[ 2- (2, 4-di chl orophenyl)ethyl] carboxam de as a white
powder. 25 HPLC. 25.74 mnutes M5 M# = 572.5 WD 02/18327 52 Exan?hel__EBSmO5
PCT/ US01/ 27206 2 $ F E B 2005 Preparation of4g
(4-{[1-((3S)-3-nethyl pi perazinyl) (1Z)-2- aza- 2- cycl ohex- 3enyl vi nyl ] am no~phe
nyl)-N-[2-(2, 4-di chl orophenyl ) et hyl ] car boxam de Step 1 Pr eparation of

cycl ohex- 3- en- |socyanat'Eo asolutionl oft [Ma@zaliiaZopnghpiysheiplngphoxel ic acid (1

ol uthe wasaRKean éé%mﬁfca?oc@camues(oéa%ﬂ&)ﬁmb%? '%Torfweaéazdfe?m o

E)ﬁEI(’lgl_| ]3 ﬂll- ‘E‘Eﬁ@eﬁ%@ rop R‘;’“@ﬂﬁ?ééﬁ%g@wrgéﬂlaﬁgﬂ%d fhE9Mocyanat e

sol ution pretmnwaahmf@rwmnm i mobi |i zed

[ 4- (azadi azom/| nyI ) phenyl ] - N-[ 2- (2, 4di chl or ophenyl ) et hyl ] car boxam de on
Sasrinr 34 mm[g% The, m xture was heated at 70C for 6 hours, and
then was ed am reparatiopaf (4r{Et-((8R)e3-methylpiperazinyl)(12)-2-aza-2-(2-
(4-{[1- ((3S) - 3- met hy| pefai-sycieyhexylmjnyllaminotenyl)-N-[2-(2.4-

cycl ohex- 3- enyl vi nyl | adiohidropbenylethyl]-2atioxardideh! or ophenyl ) et hyI ] car boxani
de. To the imne resin in THE was added a THE sol ution of

(S) - 2net hyl p| perazu ne To. tﬁer{m&a(trmﬁ%@eﬂ@)m%ﬁ }%{%Ké 42 hours,

the resin and’ treat for 2 hours
20 The fi It 0%991 '}@arbaxam%a@wonemas adHI@dQ -mathficyoishexylt o give

(fo{ [Zlag gég) és;mf% r\?ﬁéj ’&%% uﬁ'ﬁ@n‘%ﬁ hﬁafeLd €t27QL %PEﬂWW'EpH&?Bbfet hyl
] car boxami defdse caﬁboﬁh‘ée salmuonHFﬁsCadaé’d EOTHF8dIGton éP(SEs. M+ = 514
methylpiperazine (0.3 mmol). After being heated at 70°C for 2 hours, the
residue was subjected to HPLC pu.riﬁcation to give (4-{[1-((3R)-3-
methylpiperazinyl)(1 2)-2-aza-2-(2-methyl-cyclohexyl »-vinyllamino}pheny!)-N-
15 [2-(2,4-dichlorophenyl)ethyl]carboxamide as its TFA salt.

HPLC: 24.43 minutes
MS: MH+ = 530

Example 8

Preparation of (4-{[(1Z)-2-aza-1-(3, S-dimethylpiperazinyl)-2-(2-
20 methylcycIohexyl)vmyl]ammo}phenyl) -N-[2-(2,4-
dichlorophenyl)ethyl]carboxamide
To a solution of [4-(azadiazomvinyl)phenyl]-N-[Z-(2,4-
dichlorophenyl)-ethyllcarboxamide (2.0 mmol) in THF was added
triphenylphosphine (2.2 mmol), and the resulting mixture was stirred at room
25 temperature for 10 minutes. To the {4-[aza(triphenylylidene)methyllpheny!}-I-
[2-(2,4-dichlorophenyl)-ethyljcarboxamide solution was added 2-
methylcyclohexyl isocyanate (2.4 mmol). The solution was heated at 70°C
overnight. To the carboimide solution was added 2,6-dimethylpiperazine (2.4
mmol). After being heated at 70°C for 2 hours, the residue was subjected to
30  HPLC purification to give (4-{[(12)-2-aza-1-(3,5-dimethylpiperazinyl)-2-(2-



WO U2/ 18327 PCT/ US01/2' 2116 53 Exanple 14 2 $ F E B 2005 Preparation of
{[(12)-2-az di met hyl pi perazi nyl ) -2-cycl ohex- 3enyl vi nyl ] am no
1)-N-[2-(2, 4%& %ﬁo?ophenyl ) et hyl ] car boxani de To the P T/Us"”}’e"“
(1, 3-di aza- 3-cycl ohex- 3-enyl propa- 1, 2- di enyl ) phenyl ] 5

N-[ 2- (2, 4-dichl orophenyl ) et hyl ] car boxam de resin in THE (2 nL) was 2@99832005
THE sol ution of 2,6-dinethyl pi perazine (0.5 nmol j19 After being heated at

70C for 2 hours, the resin was washed with McOH DCM (5x), DCM (2x), and

treated with TFAfo The iltrat ntrated and subj ect ed
to HPLC purificatl& (Slpy%g)éc(@hq)gl)-vmyl amino} pheny-N-{2-(34- J

(4-{[(12) -2-aza- 1

cycl ohex- 3- enyl vﬁ%@ﬁ%ﬁ%ﬁr‘lﬁg eny@k%ﬁﬁ?y éﬂfydh%:h é\rgaplhenyl ) et hyl ] car boxam d
e as its TFA salt. HPLC: 23.18 m nutes M5 = 528 Exanple 15 15

Prepar ati on of HPLC: 24.00 minutes

(4-{[(1Z}-2-aza-1-(cis-3,5-di nethyl pi perazi nyl }-3, 3di net hyl but - 1- enyl ] am no
} phenyl ) - N-[ 2- ( 2,MSdMH arBfhenyl ) et hyl ] car boxani de To a sol ution of
{4-(aza(triphenylyiidene)nethyl]phenyl}-N[2(2, 4-dichl orophenyl ~et hyl ] carbo
xam de (0.05 mml), was added t 20 butylisocyanate (14L, 0.12 mmol}. The
sol ution was heated at 70C overnight. To Ehgmsmétgtlon was added a THE

sol ution of 2,6dinmethylpiperazine (1 M 0.1 nL, 0.1 mml). After being
heated at 70C for 2 hours, the solution was subj ected to HPLC purification

to give Preparatlon of [4-({1-((3S)-3-methyl . . .
(4-{[(12)-2-azal-(cis- { -g@*}?q vV eraﬁé?l &(1 f {_Z H‘Qﬁ{tno}
phenyl )-N-[2 25 (2, 4- d| chI orophe Mﬁl@gg E‘Z “salt.
HPLC. 27.05 m nutes

Step 1. Preparatxon of 4-(tert-butyl)cyclohexanisocyanate.

(4-
ny
[4-

10 A pre-cooled solution of diphosgene (168.0 mmol) in ethyl
acetate was added dropwise via addition funnel into the cold solution of 4-(t-
butyl)cyclohexylamine (140.0 mmol) and charcoal (catalytic) in ethy! acetate
at-10°C. After the addition, the reaction was heated to refiux overnight, and
filtered through a Celite plug. The solution was concentrated to give a thick

15 oil, which was dlstllled in vacuo to yield 4-(tert-butyl)cyclohexanisocyanate as
a clear liquid (48%)

Step 2. Preparation of [4-({1-((3S)-3- -methylipiperazinyl)(1Z)-2-aza-2-[4-
(tert-butyl)cyclohexyl]vmyl}ammo)phenyl] N-[2-(2,4- -
dichlorophenyl)ethyl]carboxamide.

20 To the polymer bound phosphineimine resin (0.150 mmol) in
THF was added 4-(tert-butyl)cyclohexanisocyanate (0.15 mmol) and the
reaction was heated at 70°C ovemnight. To the reaction was added (S)-2-
methylpiperazine (0.18 mmol), and reaction was heated for 2 hours at 70°C.
The resin was filtered and washed with dichloromethane twice. The filtrate

25  solution was concentrated, and purified via HPLC to give [4-({1-((3S)-3-
methylpiperazinyl)(1Z)-2-aza-2-[4-(tert-butyl)cyclohexyl]-vinyl}amino)—phenyl]-
N-[2-(2,4-dichlorophenyl)ethyl]-carboxamide as a white powder.

HPLC: 26.82 minuteé
MS: MH+ = 572



Exanpl e 16 PCT/ US01/27206- 2 S F E B 2005 Preparation of .
(4-{[1-((39)- g&ggﬁl pi perazi nyl ) (1Z} - 2- aza- 3cycl ohexyl prop- 1- enyl ] am no} ph
enyl)-N| Z-Mﬁ | orophenyl ) et hyl ] carboxamide 5 Step 1. PPEPAISatL2TN6 of
[4- (1, 3-di aza- 4- cycl ohexyl but a- 1, 2- di enyl ) phenyl ] N-[ 2- (2, 4-di chl or ophenyl ) e.
thyl ] carboxam de. To a '
{4-[aza(triphenylylidene)nethyl]phenyl}-N[2-&D 4-di chloro phenyl)et @B FEB 2005
car boxam de solution (0.15 nmol) was added cycl ohexyl nethylt hi oi socyanate
(0.18 mmol ). The solution was heated at 10 80C overni ght, and used w t hout
further purification. Step 2. PreparatiBxanfple 10

(4-{[1-((3S)-3-net hyl pi perazi nyl ) (1Z}-2-aza- 3cycl ohexyl prop- 1-enyl ] am no} ph
enyl ~N-[2- (2, 4-dichl oro phenyl)ethyl]carboxam de. To the

[ 4- (1, 3- di aza- 4- cyRrepanafionob{4-({{12)-2raza-2H 4 (e it-ButyPciclohexyl]-1-(3,5-

(2, 4- di chl or ophenyl ) et hglirhethyipigeradinyl plinyi ﬁmih%{ﬁﬁén J2yry.-added a

THE sol ution of (S)-2-nmethyl pidichRFoPRenY] b bei'ng heated at
70C for 2 hours, the solution was sugj ec e)g t%lwel—é C?)f)gurl e|cation to give

4{[ 1- ((3Ss3- net hyl pi perqgi 5 S ORs .
((anill[] aﬁn'( no?phenyl Y—N-p[ 2 (?ﬁ%*’?ﬁﬂ%ﬁ%‘ﬁ%ﬁ?@?%‘ﬁ%@ﬁm@m @)ejrgg "?TQI)T&A 20
salt. HPLC: 24THi6 wasraddad HEtervButyt)cyBhexanisoeyanaty @96 atmel). afhe reaction
(4-~[(12) - 2-aza- 1®%3 Se;ﬁ@i;eﬁrstt%lo%eer azi nyIT) - 325 i
ﬁygLfgféﬁLEL%ﬁ b At 3 Y wlqlgh » the reaction was added 2,6-

| i .

[4-(1, 3-di aza- 4?cm%ﬁgf<yi bu@i— ?,’EEF@%')Eng‘P)tBﬁJﬁﬁFﬁ"—’N“[af(%%?ﬂif%? 5\0(5‘-"5 .at
phenyl ) et hyl ] J8fGoxae thsirs olastfiltored GndAbashed witheSichRzeH ethank &/iss! n of

2, 6-di net hy! pi.per,.azipe, (0.15 mol }. After being heated at WO 02/183
PCT/ US01/ gdz? 'graé% S?P@qgﬂ \EaECQBG%%t@t?@» 56 purilieg wa hiReCdolgive Mn({(bZ)-2-

subj ected to HE&Q-ﬂugtﬁHl&ﬁgQ@(}zk}tﬁeyﬂlyg:(g;Hahﬁeth%p&%ra_z;pyl)vinyl}amino)phenyl]-

Z) - 2- aza- 1- (3, 5- di met hyl pi ohéx
N-[2-(2,4-dichiorophenyl)-ethyl]carboxamide as a white powder.

HPLC: 27.05 minutes
MS: MH+ = 586.5

15 Example 11

Preparatipn of (4-{[1-((38)-3-methylpiperazinyl)(1 Z)-2-aza-2-(3,3,5-
trlmethylcyclohexyl)vinyl]amino}phenyl)-N-[Z-(2,4-
dichlorophenyl)ethyllcarboxamide

Step 1. Preparation of 3,3,5-trimethylcyclohexanisocyanate.

20 A pre-cooled solution of diphosgene (178.3 mmoil) in ethyl
acetate was added dropwise via addition funnel into the cold solution of 3,3,5-
trimethylcyclohexylamine (148.6 mmol) and charcoal (catalytic) in ethyl
acetate at -10°C. After the addition, the reaction was heated to reflux
overnight, and filtered through a Celite plug. The solution was concentrated

25  to give a thick oil, which was distilled in vacuo to yield 3,3,5-
trimethylcyclohexanisocyanate as a clear liquid (56%).

Step 2. Preparaltion of (4-{[1-((3S)-3-methylpiperazinyl}(1Z)-2-aza-2-
(3,3,5-trimethyl-cyclohexyl vinylJamino}pheny!)-N-[2-(2,4-
dichlorophenyl)-ethyl]Jcarboxamide.



enyl ] am no} phenyl )-N-[ 2- (2, 4-di chl or ophenyl ) et hyl ] carboxam de as its TFA
salt. 5 HPLC. 24.68 m nutes Ms: M+ =544 Exanple 18 Preparation of
(4-{[1-((3S)-3-nethyl pi perazi nyl) (12) - 2- aza- 2cycl ooct yl vi nyl ] am no} phenyl ) -
N-[ 2- (2,4 WO oditgiat or ophenyl ) et hyl ] carboxanmi de Step 1. Preparsed/a7e0s of

cycl ooct ani socyanate. Apre-cool ed solution of di phosgene (236 nmol) in
ethyl acetate was added dropwi se via an addition funnel into t?egl ﬁﬁ)%cé 05
solution of cyclooctylamne (196 nmol) an®t charcoal (catalytic tPlyI
acetate at -10C. 15 After the addition, the reaction was heated to refl ux

ovem ght, and filtered_ through a Celite plug. The solution was
concentrated to give aleiherolymer baund phoseiineiming resiy(G: 16 AN el d

AP £ 3 YA S b infin o diahisBtydhate & Fonfmol) FREFGUHER O
vi nyl ] - am nowaecheated mt EQ°—Q gyernight.hFo thep reaation wakadped (8)-Boxani de. To the
| b i . | 13 )
Pl boct ani o dnEARE-Aahg|0'Ta HibH, 4o EcTlwEs bRathor ABBuE M 70G
ovgr night 5 T l’tdEﬁineﬂa?afilgaTed?ad arkbhed M?b%cmmtmmmé.nfhé' ﬁltréfbdm’ﬂz)ls) . nd
and reaction _heated for ours at . e resin iltere an
washed with &° PBr"fﬁ?e?%Btr?WgcéngﬁH%ﬂqq Y'?r"ﬁl& Si\ﬂ? ‘%ﬁ%%&)@)‘%oncent rat ed,
] e o et ] " i it
P 'zifé‘?‘?%'?ff&iv'?yn"y‘?zﬁﬁfaﬁzgﬁ??éﬁ'gﬁ%‘%@%'é’?ﬁgﬂ‘ﬂf%]?mgny| et hyl ] car
yile

boxani de as @henyi-&-Zo(Rieoichiqrophenyl)-af rhaxemide\as ewhiteguowder.
HPLC: 25.62 minutes
10 MS: MH+ =558.5
Example 12

Preparation of (4-{[(1Z)-2-aza-1~(3,5-dimethylpiperazinyl)-2-(3,3,5-
trimethylcyclohexyl)vinyllJamino}phenyl)-N-[2-(2,4-
15 dichlorophenyl)ethyl]carboxamide
To the polymer bound phosphineimine resin (0.150 mmol) in
THF was added 3,3,5-trimethylcyclohexanisocyanate (0.15 mmol) and the
reaction was heated at 70°C overnight. To the reaction was added 2,6-
dimethylpiperazine (0.18 mmol), and the reaction was heated for 2 hours at
20 70°C. The resin was filtered and washed with dichloromethane twice. The
filtrate solution was concentrated, and purified via HPLC to give (4-{[(1Z)-2-
aza-1-(cis-3,5-dimethylpiperazinyl)-2-(3,3,5-trimethylcyclohexyl)vinyl}-
amino}phenyi)-N-[2-(2,4-dichlorophenyl)ethyl] carboxamide as a white
powder.

25 HPLC: 25.74 minutes
MS: MH+ =5672.5



56 Ms: M+ = 544 Exanple 19 PCT/I; S111 /? 7:116 2S FEB 21105 Preparation

of WO 02/18327 , . . .
(4-{[(1Z}-2-aza- 1- (3, 5-di net hyl pi perazi nyl) - 2cycl ooct yl vi nyPTEMSAG}2heny! ) -

N-[2-(2,4 5 dichlorophenyl)ethyl]carboxam de To the pol ynmer bound .
phosphi nei mne resin (0.150 mmol) in THE was added cycl ooct ani socyaﬁ? 2005
(0.15 nmml) and the reaction was heated at ?8C overnight. To the re gﬁ
was added 2, 6-di net hyl pi perazine (0.18 nmol), and the reaction was heated
for 2 hours at 70C. The resin was 10 filtered and washed with

di chl oronet hane twice. The filtrate 3N 18as concent r at ed, and purified

via HPLC to give

4- 17) - 2- =1 digyet byl pi i nyl ~2- I tyl vi nyl ' h )-N
ol PR AT UG o im0

m nutes 15 NMePMMINYIaBYng ﬂmbl)@"@‘(ﬂ’kdhhiomphelﬁyl?ethyl]carbo mide
(4-{[2-(( 3%@95? hyl pi perazi nyl ) (12Z) - 2-aza- 2- (4net hyl cycl ohexyf(?w nyl ] am n

o} phenyl ) - , 4" diR¥eparatjsmen ymm-Bemf-myghg@.ZO Step 1. Preparation
4- et hyl cycl ohexani socyanate. Apre-cool ed solution of di phosgene (530 mmol)

LD SHTyP spetate vas diseulinaloxonexeritiarosRylaBan kBl o1 %)
ethyl acet a?'@ﬂgb%b%Phﬂfﬁ @%’&nn@ -g(ﬂ@ﬂnﬂ)cﬂﬂd triethylaminé (h 5uamanaatterche
reflux overwagheatshdt 400f¢ kbed ﬁgu\%\%r ough a Celite plug. The solution was

concentrated to give a thick orl, ich was distilled in vacuo to yield
(4899 as a gclear liquid. Step 2. Preparation of . .
o ey 3 2 (5 Do e e T A o
no} phenyl ) - -(2, 4- 19 '
PCTPUS?EZ)[/Z?ZO6 57 EFEIDNIpHERY DR Afboxahtice:

To the isocyanate solution prepared above was added
immobilized [4-(azadiazomvinyl)phenyl]-N-[2-(2,4-
dichlorophenyl)ethyl]carboxamide on Sasrin resin (0.24 mmol). The mixture
was heated at 70°C for 6 hours, and then washed with DCM.

Step 3. Preparation of (4-{[1-((3S)-3-methylpiperazi -2-aza-2-

15 g?r?;%zg)r(l;?);(ea rmll\él g.yl]amin)o}pheny?/)-?\f[Z-&(];l,T-/g igrﬁgrzo;'az:nil)-

To the imine resin in THF was added a THF solution of (S)-2-

methylpiperazine (0.5 mmol). After being heated at 70°C for 2 hours, the
resin was washed with MeOH/DCM, DCM, and treated with TFA for 2 hours.

20  The filtrate was concentrated and subjected to HPLC purification to give (4-
{[1 -((3S)-3-methylpiperazinyl)( 12Z)-2-aza-2-cyclohex-3-
enylvinyt]amino}phenyl)-N-[Z-(2,4-dichlorophenyl)ethyl]carboxamide as its
TFA salt.

HPLC: 22.70 minutes
25 MS:MH+ =514



2005 To the pol yner bound phosphineinmine resin (0.15 mol) in THE
;‘was" gdded 4- me%@y {C#Cl ohexani socyanate (0.15 nmol) and the reaction was
“heatfed at 70C BV To the reaction was added (S)-2-net hyl RAQI&2i2nBme6
(0. 18 mmol }, and reactlon was heated for 2 hours at 70C. The resin was 5
ilftered and washed with dichloronethane twice. The filtrate solution was
cojicentrated, and purified via HPLC to give 53 28 FEB 2005
{[21-((3S)-3net hyl pi perazinyl) (12)-2-aza-2-(4-net hyl cycl ohexyl) vinyl]

i no} phenyl)-N 2-(2, 4-di chl or ophenyl ) et hyl ] car boxam de as a white powder.
LC. 23.97 minutes 10 M5 M+ = 530.5 Exé&ﬂph‘eplﬁﬂ@r epar ati on of

4-{j (12)-2-aza-1-(3, 5-di net hyl pt perazl nyl ) -2- (4nmet hyl cycl ohexyl ) vi nyl Jam n
}phenyl)-N-j2-(2_4 dichl orophenyi)ethyl]carboxan de 15 To the polyner
/bound phosphi nei rrPﬁePawimn(qﬁ(fiﬁ[ 121)n2|-aza-r|-(37545|m$hﬂﬁﬂﬁ#azmyl)-2-cyclo ex-3-
! 4- et hyl cycl ohexarésylyiryljamin6}ptenyipN-[2-(2)4-dibRIcroph %g.%gaﬂn

70C overnight. To the reaction was added 2, 6di net hyI pi pera2| ne mro

and reaction was heated folTo2thedy«(9,RHiaza@-cydid 4. |
washed with di Cﬂ}ﬁ Ee‘#g tvmlege The fil trczt eﬁe%%g%ﬂylp?o@j)gﬂ 2 afe‘ﬁgl)ﬁﬂgnyl]-
concent r at ed, éL‘ hﬁPMI(b?li]@r\b@xamlde resin in THF (2 mL) was added a

(112 2 aramge. S‘Fﬁﬂ%w@o UG bR ina T Tirodih Aterbeaing heatedtar ,
o 23, 46 1 hut e (61 20 oe e Vs weRkESed wiMPOLIOCNE G bLI, G35 And

u 9 : :
[23 l(:EBgzg:)gzgxgﬁfﬁqgeng'm Eﬁérff)u'ﬁdmttb's The fi ltrate was conce)antﬁgtr?dl and subjected to to
chl orophenyl ) et m’? ?@k@aﬁOé tg%i\}e % ﬁtﬁ‘i) ﬁzéf ? %yil’ deethylplperazmyﬁ) 2-

4-[aza(tr enyyglohdsr®emy vy japhia Hen'}li
EZ El él f:hl Lﬂphygﬂg‘g&et hyﬁmg%m g%aﬂ . ﬂq I()2 was added

bi cycl o[ 2. 2. 1] h8 r@h%”ﬁf"&iﬂ?éfhﬁxén‘(ldeﬂltﬁrﬁﬂ\ sdlthe mi xture was heat ed
at 90C for 24 hours to give a phosphorane i m ne sol ution.

HPLC: 23.18 minutes

MS: MH+ = 528

Example 15

15 Preparation of (4~{[(1Z)-2-aza-1- ~(cis-3,5-dimethylpiperazinyl)-3,3-
dimethyibut- -1-enylJamino}phenyl)-N-[2-(2,4-
dichlorophenyl)ethyl]carboxamide

To a solution of {4-[aza(triphenylylidene)methyl]phenyl}—N-[Z-
(2,4-dichlorophenyl)-ethyljcarboxamide (0.05 mmol), was added t-

20  butylisocyanate (14 pL, 0.12 mmol). The solution was heated at 70°C
overnight. To the solution was added a THF solution of 2,6-
dimethylpiperazine (1 M, 0.1 mL, 0.1 mmol). After being heated at 70°C for 2
hours, the solution was subjected to HPLC purification to give (4-{[(1Z)-2-aza-
1-(cis-3,5-dimethylpiperazinyl)B,3-dimethylbut-1 -enyllamino} phenyl)-N-[2-

25  (2,4-dichlorophenyl)ethyllcarboxamide as its TFA salt.

HPLC: 27.05 minutes
MS: MH+ = 504



Exanpl e 23 Preparation of (4-{[1-((3S)-3-nethyl piperazinyl)(12)-2-aza-210
bi cycl o] 2. 2. iblhemss22- vyl vi nyl ] am no} phenyl )-N-[2-(2, 4 )
di chl or ophenyl ) et hyl ] car boxani de To hal f of the phosphorane ifGHESNEIHEi on
prepared from Exanple 22 was added (S)-2-nethyl pi perazine (0.2 mmol).
heated at 70C for 2 hours. The rg4xt ure was concentrated and

reacti on was

subjected to 15 HPLC purification to give
- 3-net hyl pi perazinyl) (12) - 2-aza-2bicyclo[2.2.1
enyl ) et hyl ] car boxam de as

(4-{[1-((3S}

] hept - 2-yl vi nyl ] - am no} phenyl ~N-[ 2- ( 2,

its TFA salt
of

(4-{[(12)- 2- aza- 2- b'f"fgé%ﬁ a&ﬂ@gﬂr'ﬁ $/% 1-%&@& nmet hélﬁ;)i perazi nyl)vinyl]a
henyl ) - N- [ 2- (2, . K3imethivipiperazinyiXdZy2-aza8-t he
e

2, 6-di met hyl pi perazine (1 Mi
C for 2 hours. The mi xture was concentrated and subjected

phosphor ane

heated at 70

44| r
HPLC. 23.26 m nutes Ms: nﬁ*gﬂ{éﬁs 0 Exanpl e 24 Preparati

ryllamine}ahenyl)N2+24-added

The i

2% FEB 2005

on

i¢hjorophenyl)ethyllcarboxamidéhne reaction was

to

HPLC puri f Pcat¥®®® 1o gi vﬁrizﬂaf@f@llz)‘I‘E(hﬂedi&za%&mbﬁé)@ﬂﬁu@1 RAieHHghéryiR06

~ $1= E s zaab

bi cycl o] 2. 2.

phenyl ) - N-[ 2(2, 4- di chi or'bplacidylare
23.71 mnutes

10

15

20

25

-[2-(2 -dichlorophenyl)ethyljcarboxamide.
1] hept - 2-y1- 1- (3, 5-di net hyl pi perazi nyl ) vi nyl Jam no}

VB: = 54
phenyB/ngyI] cargoxamide solution (0.15 mmol) was added
cyclohexylmethylthioisocyanate (0.18 mmol). The solution was heated at
80°C overnight, and used without further purification.

Step 2. Preparation of (4-{[1 ~((3S)-3-methylpiperazinyl)(12)-2-aza-3-
cyclo.hexylprgp-1-en_y_l]amino}phenyl)—N-[Z-(Z,4-dichloro
phenyl)ethyljcarboxamide.

To the [4-(1 ,3-diaza-4-cyclohexylbuta-1 2-dienyl)phenyl]-N-[2-
(2,4-dichlorophenyl)ethyl]carboxamide solution (0.075 mmol) was added a
THF solution of (S)-2-methylpiperazine (0.15 mmol). After being heated at
70°C for 2 hours, the solution was subjected to HPLC purification to give (4-
{1 ~((38)-3-methyipiperazinyl)(1 Z)-2-aza-3-cyclohexylprop-1-
enyl]amino}phenyl)—N-[Z-(2,4-dichlorophenyl)ethyl]carboxamide as its TFA

salt.

HPLC: 24.26 minutes
MS: MH+ = 530

Example 17

Preparation of (4-{[(12)-2-aza-1 ~(3,5-dimethylpiperazinyl)-3-
cyclohe.xylprop-1 -enylJamino}phenyl)-N-[2-(2,4-
dichlorophenyl)ethyl]carboxamide
To the [4-(1 .3-diaza-4-cyclohexylbuta-1 ,2-dienyl)phenyl]-N-[2-
(2,4-dichloro- phenyl)ethyl]carboxamide solution (0.075 mmol) was added a
THF solution of 2,6-dimethylpiperazine (0.15 mmol). After being heated at

{thiphenpyResrstntthfphdiyLRE 25 4-didiTh5.



“Exgdnpl e 25 Preparation of

C4-{f 2- (trans- 2W& 02y18827cl ohexyl ) (12) - 2- aza- 1- ( 3, 5di net hyl pi per azi ne/l Lvi nyl ]
am o} phenyl ) - N-[ 2-{2, 4 di chl or ophenyl ) et hyl ] car boxani de Step 1.PCT/US0127206
Prgparati on of 2-ethyl-1-(hydroxyi m no)cycl ohexane. 10 To a sol ution of

2-gt hyl cycl ohexanone (104.3 nmol) in water and eéganol , and sodi um acetate
(325.1 nmmol ) were added hydroxyl anmi ne hydrochl or?¥e (156.4 nmol ) ,2g F€B 2005
rgaction was heated at 70C overnight. The ethanol was renoved under

rfeduced pressure, 791¢ fohe Hdi#§,tﬂ1@%oﬂﬁt?8d‘%§8"§?zﬁ)ée%i§8§§' - d ‘@T@%{ggﬁé,&g gﬁ,e (4-

gueous | ayer was extracted wth ether,
extracts were was rﬁKﬂizim?taiab‘i-i(&.é,-dima'tbylpipaaziﬁygi.y@};aghgg}t,l _and
concentrated to gieylg %"Sﬁ:'[ gﬁhlfﬂg&‘; 1)(%30) cycl ohexane ngﬁ’/o as a thick
oil. Step 2. Prepar Uamplnoiphenyli-Ng @ grapheanyl)ethyllckebo@nides # TF
2- et hyl - 1- (hydr oxggpi no) cycl ohexane (6.8 g, 20 48.5 mmol) in ethanol Z?é
m.) were added sodi um pi eces (about 8.0 g) in portions, and the reaction
was heated to ref|ux at 110C overnight. Mre sodium pieces were added, and
the reaction \és EPLG: @4.6%misutesher 6 hours. The reaction was treated
with concentrated HCI (12 M 4.0 nlL) in water (25 nlL). Ethanol was renoved
in vacuo. The aqu¥Sudtiayebddas washed with 25 ether (10 nL), and treated
wi th aqueous KCOH (25 nL) and extracted with ether (3x20 nlL). The conbi ned
organi c extracts were washed with brine (20 nl), dried over sodium

sul fate, and concentrated in vacuo to gi vg%éy%gycl ohexyl am ne as an

off-white oil. WO 02/18327 ' PCT/US01 /27? 28 FEB 2005 Step 3.
Preparation of 2-ethylcycl ohexylisocyanate. To a sol ution of

2- et hyl cycl ohexyl ani nePtépdrationod (4-{T1928 .added 4.0 Min

di oxane, 0.152 nl), and conce (@ét{[ U(‘f, Sgﬁ%ztr ! @z"ﬂﬂg@ ree33@12at | on
(20%in toluthe, 6.0 nL) was adqggd ,%@@eﬁ%ﬁb&ﬁ@ ny ‘N@B‘(R ed at 110C
overni ght. Tol uene and excess of pnosg Yileashexamide acuo to give a

i due. Step 4. ti - -
(4112 rans- 2 SUTSTEyCl o eehplonct svggeianisonamsieny  pi porazi nylyvi 1

am no} phenyl }-N-[ 2- (2, 4di chl 9r.0 I hyl ] carboxam de 10 To a sol ution of
[ 4- (azadi azonvi nyl ) pheny! ] WF?[)@Q%S%@'R%C&@HB%W@F& (336 mandipireethgeacetate
(0. 785 mmol ) || n Wek-adisdatidpdisel via BACRIAIRGT RA5totnE RISl dion T

adde o]

solution was stirred fc1r 10 m nutes and
trans- 2- et hyl cyc(fyﬁﬁ%q@}' PEYRS 4138 Bael) pndpvaeco albestalytid) én %ﬂ*ﬂtaic%lhfg‘%‘?gb%?
L 2

heated at 78€ ovgfey Bt : O ¢l i perazi ne (0.785 muol )" was

and the reacti oRhwas Eeaé:%dﬁ}'g}bggé%%{#s‘ﬁa? egted g%ée%IQMGmighmeemd filtered
concentrat ed, arifirquahi a CetiteplagHPIH §6luBbN Gy . o
(4-{[2-(trans- 2%@/&;&%&4&}},‘?&%@& 17) 2-aza 1.28;e0ncentrated to give a thick oil, which

to yield cyclooctanisocyanate (46%) as a clear liquid.

Step 2, Preparation of (4-{[1 ((38)-3 i '
. 1- -3-methylpiperazinyl)(12)-2-aza-2-
20 cyclooctylwnyl]-amlno}phenyl)-N-[Z-(Z,4-dichlorophenyl)ethyl]

carboxamide.
To the polymer bound phosphineimine resin (0.15 mmol) in THF

was added cyclooctanisocyanate (0.15 mmol) and the reaction was heated at

70°C overnight. To the reaction was added (S)-2-methylipiperazine (0.18

mmol), and reaction was heated for 2 hours at 70°C. The resin was filtered
and washed with dichloromethane twice. The filtrate solution was
concentrated, and purified via HPLC to give (4-{[1-((3S)-3-
methylpfperazinyl)( 1Z)-2-aza-2-cyclooctyl-vinyl]amino}phenyl)-N-[Z-(Z 4-
dichlorophenyl)ethyl]carboxamide as a white powder. |

25

HPLC: 24.59 minutes



( 5-di net hyl pi perazi nyl)vi nyl ] am no}

phenyl ) - N[ 2wo24Asshrchl or ophenyl ) et hyl ] - carboxam de as a white powder. HPLC. '
24.60 nminutes 20 MS: M#+ = 558.3 Exanple 26 Preparation of PCT/US01/27206
(4-{[2-((3S)-3-nethyl pi perazinyl)(1Z)-2-aza-2-(2cycl ohexyl cycl ohexyl ) vi nyl ]
am no} phenyl )-N-[2-(2,4 dichl orophenyljethyl]carboxam de 25 Step 1.
Preparation of 2-cyclohexyl cycl ohexani socyanab@. A sol ution of FER 2005
2-cycl ohexyl cycl ohexylam ne (1.0 nmmol) in nethanol was treated ng% IEIEI ?
N in di oxane, pag5 = ), and concentrated to give a residue, which
was treated with phosgene, and heated WO 02/18327 PCT/ US01/27206 61 2 $ F
E B 2005 at 110C overnight. Tol uene and excess of phosgene were renoved in
vacuo to give a residue. Step 2. Preparation of

(4-{[1-((3S)-3-nethyl pi perazinyl) (12) - B 12cycl ohexyl cycl ohexyl ) - vi nyl
] am no} phenyl }-N-[2-(2,4 5 dichl orophenyl )et hyI ] carboxam de. To the

| socyanat e residue Ppsp@atish af

{4[ aza(triphenyl -yl dene) f;?]_a (t,'i\y'(ﬁ’l'f?ﬁﬂ?éﬂ}bf')'@t hyl ] carb
oxami de prgpared in situ fr N -[2-(2

[ 4- (azadi azonvi nyl ) phenyl ] - I\I—n‘]["’z"h %'°M°d?¥'2ﬁtbyﬂsﬁyb9xemqe] car boxani de (0.6

mmol ) and triphenyl phosphi in THE (10 nL). The sol ution was

heat ed for 70C over ni gh{]}B tﬁlg FngY'Per ng@h@(spbtnemnmeemcmdso mmo_/)

(S) - 2- et hyl pTidEvexs agdéd chel n heated at 70C for 2

hours. The mhxetat%rg) \{V%Sé éongggara?tm #ggg%&@gg,t,hﬁm% ilﬁﬁf%ﬁﬂtlpf‘l%%ﬁlon to

gi ve ed at 70° overmght To the reacti

(4-{[1-((39) @ 'rgrﬁ,@/ lg S?DOH zinyl)(12)-2- azéonzw(afc?/dc 20 'mféMRB?)V?§'”§| nyl

] ami no} phenyl ? &jfeastion was heates fioy 12] hmlrbcatél?fwge Tfe tdsh W

salt. HAE: Zifterdd 8h8'Wdhed with dichloromethane twice. The fi Itrate solution was
concentrated, and purified via HPLC to give (4-{[(12)-2-aza-1-(3,5-
dlimethylpiperazinyl)-2-cyclooctylvinyl]amino}phenyl)-N-[z-(2'4_
dichlorophenyl)ethyllcarboxamide as a white powder.

HPLC: 24.80 minutes
15 MS: MH+ =558.5

Example 20

Preparation of (4-{[1- -((3S)-3-meth
ylpiperazinyi)(12)-2-aza-2-(4-
methylcyclohexyl)vnnyl]ammo}phenyl)-N [2)(2 4- {
d|chIorophenyl)ethyl]carboxamlde

20 Step1. Preparation 4-methylcyclohexamsocyanate

A pre-cooled solution of diphosgene (530 mmol) in ethyl acetate
was added dropwise via addition funnel into the cold solution of 4-

methylcyclohexylamine (442 mmol) and charcoal (catalytic) i
=10

o in ethyl acetate at
C. After the addition, the reaction was heated to reflux overnight, and

filtered through a Celite plug. The solution was concentrated to give a thick
oil, which was distilled in vacuo to yield (48%) as a clear ||qu:d

25

Step 2. Preparation of (4- -{[1-((38)-3- -methylpiperazinyl)(1 Z)-2-aza-2-(4-

methylcyclo-hexyl)vinyllamino}phenyi :
ethyllcarboxamide. }phenyl)-N-[2- -(2, 4-d|chloropheny|)-



M5: M+ = 598 Exanpl e 27 Preparation of
(4-{[(12) -2-aza-1- (3, 5-di net hyl pi perazi nyl)-2-(220
cycl ohexyl cycl ohexyl ) vi nyl ] am no} phenyl )-N-[2-(2, 4
di chl or ophwoy2igznyl ] car boxam de To hal f of the PCT/US01/27206
{4-[1, 3-di aza- 3- (2- cycl ohexyl cycl ohexyl ) propa- 1, 2di enyl ] phenyl }-N-[ 2- (2, 4-d
i chl orophenyl ) et hyl ] car boxani de sol ution prepared above was added gg FEB 2005
2, 6-di net hyl pi perazine (0.5 mmol), and thedf xture was 25 heated at 70C for
2 hours. The m xture was concentrated and subjected to HPLC purification
gi ve
(4 {[ (12) - 2- aza- 1- ( 3, 5-1@ thePRMAT houadiphesphineining rasim @9 BRI ) vi ny! |

- h I I t
WL ob. Egyﬁiﬂ?ﬂ?“3‘0"4%‘2“5%@‘”‘3’%&%%%‘%‘%I‘Iz?)%r”‘é“éé%g%@%d‘%? bes\e”

612 Exanpl eeatedafiaevasnight. To the reaction was added (S) 2-methy|p|perazme
4-{[1-((3S I I i
(s L 59 PSR ar B el o R B Y el oo
Preparati &n dilteted alydjwaslyedwwrtbmdﬂoretﬂedmjmytwhcmeMtrateﬁsOMtIohuvas of
2-meth | oh hl ori d 72 1),
and sod: um aCOREPRIRtR, bRgITRa VA HELEE RGN A o heat ed af 70C
ovemi ght. Et hﬁémMpWailﬁWVZ)iZ a2 (4lﬁuetﬂrwwcﬁﬂ1ew?vwg aﬁhﬁé}ﬁhé{rﬁﬁi’) ND vat er

and ethyl acetate. The aqueous | ayer was extract et hyl dcetate. The
conbi ned or ga[%T(g4I"H9@PE°RIII@F‘)§I)QIB)§IIT@€P%GNICIGBﬁlaﬁ@h'tQﬂPQ\%ﬁf and concentrated to
gi ve 1-(hydroxyi i no}-2met hoxycycl ohexane. Step 2. Preparation of

2- met hoxycyclgmegy2 07 Rnutéd A m xture of
1- (hydr oxyi m no) - 2- net hoxycycl ohexane (1.05 mmol) and Raney Nickel (0.5 g}

in ethanqglp (IMsMUH+ES30wdr ogenated (90 psi) at roomtenperature for 2
days. The m xture was filtered through a pad of Celite, washed with MOH,
and concentrated. The residue was dissolved in MOH treated with HC (4 N
in dioxane, 4 mmol), and concentrat eBxamplet 2¢ 2 20 net hoxycycl ohexyl am ne
hydr ochl ori de. '

Preparation of (4-{[(1Z)-2-aza~1-(3,5-dImethylpiperazinyl)-2-(4-
methylcyclohexyl)vinyllamino}phenyl)-N-[2-(2,4-
dichlorophenyl)ethyl]carboxamide

16 To the polymer bound phosphineimine resin (0.150 mmol) in
THF was added 4-methylcyclohexanisocyanate (0.15 mmol), and the reaction
was heated at 70°C overnight. To the reaction was added 2,6-
dimethylpiperazine (0.18 mmol), and reaction was heated for 2 hours at 70°C.
The resin was filtered and washed with dichloromethane twice. The filtrate

20 solution was concentrated, and purified via HPLC to give (4-{[(1Z)-2-aza-1-
(3,5-dimethylpiperazinyl)-2-(4-methylcyclohexyl) vinyllamino}phenyl)-N-[2-
(2,4-dichlorophenyl)ethyl]-carboxamide (a mixture of cis and trans isomers) as
a white powder.

HPLC: 24.28 minutes (32.6%) and 24.46 minutes (67.3%)
25 MS:MH+=5445



Step 3. Preparation of 2-nethoxycycl ohexani socyanate. A m xture of

met hoxycycl Qisa¥isdsd ne hydrochl oride (0.84 nmol) and a phosgene sol ution
(20%in tol ueng was heated at 110C overnight. Tol uene and eR€&F4sopheagene
were renoved in vacuo to give a 25 residue. Step 4. Preparation of .
(4-{[1-((3S)-3-nethyl pi perazinyl) (12)-2-aza- 2- (2nmet hoxycycl ohexyl ) vi nyl ] am
no} phenyl )-N-[ 2- (2, 4-di chl or ophenyl ) et hyl ] carb®xam de. WD 02/ 183(215 EB 2005
PCT/ US01/ 27206 63 ~ 9 F E i3 2005 To the isocyanate residue was a dg(fa

sol ution of

{4[ aza(triphenyl ylidene)net hyl] phenyl }ﬁ\xqmp[QZZ- di chl or ophenyl ) et hyl ] car bo
xam de prepared in situ from

[ 4- (azadi azonvi nyl ) phenyl ] - N-£ 2-&2, 4di chl or ophenyl ) - et hyl ] car boxam de (0.3
mol ) and tri phenyT{aRAfBHOMOL [4- ,B-dm%-bity'ﬂfﬂZZh(}hépt.zt)'ugpoﬁgq peatted
for 70C overni ght. diemd)phenylj-he[2-624-dichio hyllcarboxa idé
{S)-2-nmet hyl pi perazine (26 ng, 0.25 mmol), and the "~m Xt'ure vvasn%eat ed at

Z)Srci for 2 hours. The m Xtosa sohdipnasii{adaraatsHeMAdidenhiah§ibAshy itk G2-
(o101« f”%) n ?E ﬁ%ﬂﬁﬁf?mbﬁﬂwl?@mmﬂa-m mmeh ez agaeghexy| ) vi nyl ] an
no} - phenyl ) - Ny; X | et car bQx e (a mxture of cis
and trans i sonlt;i%l)ézég' ﬂﬁ%ﬂa?%%@ﬁ'p 89#‘%% (16)2/{{‘1 Wﬁﬁda&]@. mixtuienwasdedbed MH+
= 546 Exan’p| ea ° fd?l‘kbhoaﬂsno ivéa hos h R .

(4 ([(12)-5-aza 1- (3. 5. di net hyl bl par i pnCrans imine solution, | bexyl ) vi nyl ] ani
no} phenyl )-N-[2-(2,4 dl chl orophenyl)ethyl]carboxam de To half the

{4-[1, 3-di aza- 3- ( 2- net hoxycycl ohexyl ) propa- 1, 2di enyl ] phenyl }-N-[ 2- (2, 4-di ch
| or ophenyl ) et hyl ] car boxani de sol uti on Efampped320 above was added

2, 6-di net hyl pi perazine (28 ng, 0.25 mmol ), and the m xture was heated at
70C for 2 hours. T&e m xture was concentrated and subjected to HPLC
purificatjon to gi y&eparation of (4-{[1-((3S)-3-methylpiperazinyl)(12)-2-aza-2-

(4-{[( 1Z§|- 2-aza-1-(3, QlQMqlf@[aﬁ-ﬂﬂihmbaﬂMMy)}a?n(ﬁmiWFNcﬂ xy!) vinyl]ani

no} phenyl)-N-[2- (2, 4di chl ordmﬂompmwﬂ)éﬂ?lm@%wﬁg m xture of cis and
trans isoners) as its 25 TFA salt. HPLC. 23.44 and 23.66 mnutes M5 M+ =

560 To half of the phosphorane imine solution prepared from
Example 22 was added (S)-2-methylpiperazine (0.2 mmol). The reaction was
heated at 70°C for 2 hours. The mixture was concentrated and subjected to

15 HPLC purification to give (4-{[1 -((3S)-3-methylpiperazinyl)( 1Z2)-2-aza-2-
bicyclo[2.2. 1]hept-2-ylvinyl]-amino}phenyl)—N-[2-(2,4-
dichlorophenyl)ethyl]carboxamide as its TEA salt.

HPLC: 23.26 minutes
MS: MH+ = 528

20 Example 24

Prepal:ation of (4-{[(1Z)-2-aza-2-bicyclo[2.2.1]hept-2-yl-1-(3,5-
dlmethylplperazinyl)vinyl]amino}phenyl)-N-[2-(2,4-
dichlorophenyl)ethyljcarboxamide
To half of the phosphorane imine solution prepared above
25 (Example 22) was added 2,6-dimethylpiperazine (1 M in THF, 0.2 mL, 0.2
mmol). The reaction was heated at 70°C for 2 hours. The mixture was

concentrated and subjected to HPLC purification to give (4-{[(12)-2-aza-2-



WO 02/ 18327 PCT/ US01/ 27206 64 ~ ~ ~ F E B 2005 Exanple 30 Preparation of
(4-{[(12)-2-az rdoGle $53, 5- di net hyl pi perazi nyl ) - 2- per hydr o2H pyr an-4-yl vi ny
| ] am no} phenyl fwl%)l-(fzglls%zz 4 di chl or ophenyl ) et hyl ] car boxani de 5 St edCl7US01/27206
Preparation of 4-(hydroxyimno)-3,5,6-trihydro-2H pyran. A m xture of

3,5, 6-trihydro-2H pyran-4-one (50 nmol), hydroxy{lﬁn ne hydrochl ori geg FEB 2005
nmml ), and sodi um acetate (61 nmol) in ethanol heated at 70C

overni ght. Ethanol was renoved in vacuo. The residue was dissolved in

scctat o The Lombi GREaTerEtr G ENEal s hy Minyinmins Bemion 2

Na2SO4, ~and concel(2 dadiebioropigsme)etnyiltaiborathiie sy it TFAGL 4t hydr o- 2H pyr an
(88% . Step 2. Preparati on®%f np@r hy)fjro-ZH- pyran-4-s;,l-r‘gé %ée&'hydrochl oride. A

m xture of 4-(hyd yérri no%-B_,S, 6-trihydro-2H pyran (43.4 15 mol ) and
Raney Ni ckel (200[{%—} i4v- & maiRgtesSyas hydr ogenated (90 psi) at room
tenperature for 3 days. The m xture was filtered through a pad of Celite,
washed with MOH Midbd848r ated. The resi due was dissolved in MOH and
treated with HCI (4 N in dioxane, 60 mmol), and concentrated to give

per hydr o- 2H péran-4-yl am ne hydrochloride (89%. 20 Step 3. Preparation of
(4-{[(1Z}2-az&- 1-(cis-3, 5-di net hyl pi per azi ByampeBydr o- 2H- pyr an- 4-yl vi nyl ]
am no} phenyl )-N-[2-(2, 4-dichloro. phenyl)ethyl] carboxam de. A m xture of
per hydr o- 2H- pyr an- 4-yl am ne hydrochloride (0.5 mmol) and a phosgene

sol ution (20%in tol uBreparatidn ofid-{[2s(trans-2tethifdycldheRyH( 1) a_;F]Q{ing_ne
and excess phosgene were rdimethylpipesagiid)viryl il'i&'ﬁiﬁjé’ﬁyl- dpa vt ’

?2' F%g?t ?T pheny y| i d'ePe) ][ret hyl ] Sﬁ%’%’ﬁ’?”&fFX'(’SY"l'lﬁaJRPéFQHﬁ‘Sny| )-ethyl]carb
(s oy oo TV 3 SO oo (02
for 70C for 1I4@hou¥s|.O Topt hgﬁ')s%%%W%%'egﬁﬂ&ﬁ%a&%%pdb%:lerﬁﬁ)%g} watere
WO 02/ 18327 65 2@ndAmEBhanok and sodium acetate (125.1 mmol) were added hydroxylamine
hydrochloride (156.4 mmol), the reaction was heated at 70°C overnight. The
ethanol was removed under reduced pressure, and the reaction mixture was
dissolved in water. The aqueous layer was extracted with ether, and the
15 combined organic extracts were washed with brine, dried over sodium sulfate,
and concentrated to give 2-ethyl-1-(hydroxyimino)cyclohexane (52%) as a
thick oil.

Step 2. Preparation of 2-ethylcyclohexylamine.

To the solution of 2-ethyl-1-(hydroxyimino)cyclohexane (6.8 g,

20  48.5 mmol) in ethanol (75 mL) were added sodium pieces (about 8.0 g) in
portions, and the reaction was heated to reflux at 110°C overnight. More
sodium pieces were added, and the reaction was stirred for another 6 hours.
The reaction was treated with concentrated HCI (12 M, 4.0 mL) in water (25
mL). Ethanol was removed in vacuo. The aqueous layer was washed with

25  ether (10 mL), and treated with aqueous KOH (25 mL) and extracted with
ether (3x20 mL). The combined organic extracts were washed with brine (20
mL), dried over sodium sulfate, and concentrated in vacuo to give 2-
ethylcyclohexylamine as an off-white oil.



(0.5 mmol) and heated at 70C for 2 hours. The m xture was concentrated and

subj ect ed t\WWOMRII8323urification to give )
(4-{[(12)-2-aza-1-(cis-3, 5di net hyl pi perazi nyl) - 2- per hydr o- 2H R&FEROU2Nbe/i Ny

| ] am no} phenyl } - N-[ 2- (2, 4di chl or ophenyl ) et hyl ] car boxam de as its TFA salt. .
5 HPLC: 20.50 minutes Ms: MH+ = 532.2 Exanple, 31 Preparation of 29 FEB 2005
(4-{[ 2-(trans-2-phenyl cycl ohexyl ){12) - 2-aza- 16Q 3, 5di net hyl pi per azi ny?) Vi nyl

] am no} phenyl )-N-[2-(2,4 10 di chl or ophenyl) et hyl ] carboxam de Step 1.

Preparati on oStgp ghenyl Xyl gxi ne. . To sol ution of

2- phenyl cycl ohe?’(’%none (%&%Q%ﬁ)&ﬁ?%‘%@mhéﬁmte. and sodi um acet at e
(34.4 mmol ) was added h;-géogy)bfm n h%drochl oride (43.0 mol). The

reacti on was heated at '9?@212,‘ wleyehextytaminewgss 1 aRBBIn MRS ol
reduced presswagadiibd HEB@LH fDid; di ssol ved in water "and
extracted with ether Thg(qf:onb:ﬁnr% kg{]ga@ﬁ%ze%ﬁ'a%qicoﬂﬁﬂ@rﬁ@ﬁﬂe@v@ &h

brine, dried "§9EMes Yrengens salution 20Pdans '
2- phenyl cgcl Qgggqgrpw' gﬁéﬂ?ﬁg‘ﬁ# a\i 9(3%?Puf fy ﬁh%?gbgﬁﬁgr"%%?gﬂeﬁ anpg é’ﬂ)%lr ation
of trans-2-pheny cycIa 0°G @vemight oT aluiene arid excess fp%os e
trans-2-phenWew(réﬁﬂﬁéH'iﬁVaEEoﬁégR%ngqglﬁib in ethanol were addedseEN%im

ns) : v

pi eces (about 3.0 g in portio fion was heated to reflux at
110C overnig More sodi um pi eces were added and the reaction was further

stirred for Siﬁﬂ Her 6 IRﬁepar.atiﬁhQ)fr(eé{fzi(@él XA S t ed with
creeizels o 1 vt g S e
aqueous | ayer was treated V(.II ?ﬁe@?geetr W OxgTlde | ayers were washed wi t h

brine, dPied over sodigg opcentrated in vacuo to give
2- phenyl cycl chhex | am ne aa:étgagérﬁ%F‘{c}fﬁz.cad?%@'EZWYQQQQHWEN-LBOZAHQQ@,-@B FEB

2005 Step Phep Bﬁ’bé]@erboxamideéwﬂ%m@é]XirFTHF%}Sé%:qlgsocyanate. To a
sol ution of _tgp,pg@w&(g#ioh 6()9 %m ne (2.28 nrol ) 1'n Pﬂanol was added HCl
(4.0 Min dioxane, 0. 'Pr?(f BRIt Toe sohgiono9as efireatap 19.r}ﬂintu&£§ta

e
wi t h phosgeaddedltottiZis-2-28%)4 16.0 nL). 5 The reaction Haat ed
at 110C overni g{]t and conﬁﬂ?’&z’a‘%@%&ﬁﬁgeﬁ@ € asprgpared mbeyar afhiesolotion

(4-{[ 2- (t r aM@5195Hed At FPEC avexyight. 1262 - di - pi per.azi nyl ) vi nyl

] ami n0}1®enxh,}jé&\!—+@d ﬂéﬁdi <t:|hl or gphenyljgﬁﬁty&ﬁ%%gg@d;zés "FT&'OQ Was uti on of

[ 4- (azadi azonvi nyT) phen{ASCHRR Wag heated for 3 hours at 70°C. The solution was
concentrated, and purified via HPLC to give (4-{[2-(trans-2-

ethylcyclohexyl)(1 Z)-2-aza—1-(3.5-dimethylpiperazinyl)vinyl]amino} phenyl)-N-

[2-(2,4-dichlorophenyl)ethyl]-carboxamide as a white powder

HPLC: 24.60 minutes
20  MS: MH+ = 5583

Example 26

Preparation of (4-{[1-((38)-3-me i i
~3-methylpiperazinyl)(12)-2-aza-2.(2.
cyclohexy'lcyclohexyl)vinyl]amino}phen)),/l))(-N-iZ-(gz:-2“(2
dlchlorophenyl)ethyl]carboxamide ,

25 s '
tep 1. Preparation of 2-cyclohexylcyclohexanisocyanate.

A solution of 2-cyclohexylcyclohexylamine (1.0 mmol) in |

methanol was treated with HCI (4 N in dioxane, 0.5 mL, 2 mmol), and

co ' i i
ncentrated to give a residue, which was treated with phosgene, and heateq



10° di chl or ophenyl ~et hyl Jcar boxam de (0.149 mmol) in THE was added

t.ri phenyl phospbhigw/ 18827149 nmol ). The m xture was stirred for 10 mﬁug‘ﬁ?ﬂ‘nd
transferred to 2-phenyl cycl ohexyl isocyanate (about 100 ng) as prepare
above. The reaction was heated at 70C ovem ght. 2, 6-di et hyl pi perazi ne
(0.149 mmol ) was added, and the reaction was he fd 3 hours at 70C2grREBLH
sol ution was concentrated, and purified via HPL 0 give
(4-{[2-(trans-2phenyl cycl ohexyl) (1Z)-2-aza-1-(3, 5-di met hyl pi perazi nyl ) vi nyl

h I I ' - whij
bouder .- PLC, 24750 101w o SLUGRr ToIteRe i DYoo iR @3rdfafoladih iouo
PCT/ US01/ ??2116 IQQNEE PeSiduer epar ati on of
(4-{[1-((3S) 3- net hyl pi perazi nyl )(1Z) -2-aza- 2-(4net hoxycycl ohexyl)vinyl]am n

o} phenyl)-N-[2-( i chl or hen et A [ x 5 Step 1. Preparation

of 4-net hoxycycl %ﬁ@?gm socﬁd% Of{(4s zﬁ ég)n t?iylplperazmyl)(12 -2-aza-2-(2-

4- et hoxycycl ohexanecar box AP WV@Y@Q nylr}TYmW]amlﬁomﬂAébNa[ad(%-oxal yl

chloride and #wo drops of Dighlomphenyhettyliiearbocamidel excess oxal yl

chl ori de were renoved, and the produce was punped on for 10 m nutes. The

resi due was di ssol ved in ad’eﬁtmelsaupbrmieledsmmetwaaaﬁdédta solufibn SP@-LUm azi de
roomtenperature for 30

0.3 t t 0C t
En' nut g)s gﬂdwﬁh:;[agﬁal UPES”WEYIFH S | [}Eﬁcig'r (ghichiarpehenid- washed

ith brine, dri t
heated at 90C f oo J archaentte gt @%’ﬁ??ﬁ?’%{ 14 GralBr Sy M RRVENGE 2%
12 St1 eg (21 Prepadl@hIcmop}menyl)-e;thyl]carboxamlde (1)BZEInmol)la]ndhtnphclenyl&hosphme szd "

I a onex Ien en I C

|{0r E)phenyl )e Zlfbnyl éﬂé@&g&hgﬁﬁg% mt;g ihé@q}ﬁﬁqghwgp hea%ed I[1?or 73/ & overnlght To half
{4-[aza{tri phenybpthpd@nAdrha 'dde!a%gs' }2 ph‘i&tﬁ Ipiperazine, (0.5 mmol) and the reaction

(2, 4-di chl orophenyl ) ethyl ] car oxam repa
[ 4( azadi azor nvi ny&$ hpated al 7(N’-C|_: ﬁar(Zhdudi cThemoighaeylas e@ﬂibédtféiéb@h@f@dlﬁected

(0.3 20 nmmmol) phe h| ne in THF, was added t
net hoxycycl ohexgtﬁq's{%g %&H&ﬁgﬁweﬁw&/@erwlxazwrw -24@s
heated at 70C 0V®rdbtﬁ*9<§/lcy%ﬁ)hexyl)-wnyl]ammo}phenyl) N-[2-(2,4-

15 dichlorophenyl)ethyllcarboxamide as its TFA salt.

HPLC: 27.79 minutes
MS: MH+ = 598

Example 27

Preparation of (4-{[(1Z)-2-aza-1-(3,5- -dimethylpiperazinyl)-2-(2-
20 cyclohexylcyclohexyl)vinylJamino}phenyl)-N-[2-(2,4-
dichlorophenyl)ethyljcarboxamide
To half of the {4-[1 ,3-diaza-3-(2-cyclohexylcyclohexyl)propa-1,2-
dienyl]phenyl}-N-[2-(2,4-dichlorophenyl)ethyljcarboxamide solution prepared
above was added 2,6-dimethylpiperazine (0.5 mmol), and the mixture was
25 heated at 70°C for 2 hours. The mixture was concentrated and subjected to
HPLC purification to give (4-{[( 12)-2-aza-1-(3,5-dimethylpiperazinyl)-2-(2-
cyclohexylcyclohexyl)vinyl]-amino}phenyl)—N-[2-(2,4-
dichlorophenyl)ethyljcarboxamide as its TFA salt.

HPLC: 28.52 minutes



Step 3. Preparation of .

(4-{[1- ((SwopopniEY! pi perazinyl) (1Z)-2-aza- 2-{ 4met hoxycycl oh vinyl]am n

o} phenyl)-N|[ 2-(2, 4di chl or ophenyl ) et hyl ] car boxam de. To t heﬁéﬁ%gﬁgﬁﬂg de

solution (0.15 mmol) from Step 2, was added (S}-2-nethyipi perazine (0.25

mmol ). The solution was heated at 70C for 2 I}ours, and subjected to HPLC

purification to give _ 6 2% FEB 2005

(4-{[1-{(3S}-3net hyl pi perazi nyl)(1Z)-2-aza- 2-(4-met hoxycycl ohexyl ) vi nyl ] am

no} phenyl) - Njgo mMP Dg4$8327 68 28 FEB 2005 [2-(2, 4-di chl orophenyl) et hyl ]

carboxam de (a mxture of cis and trans isoners) as its TFA salt. HPLC

21.34 and 21.95 mnutes WMS. M+ = 546 5 Exanple 33 Preparation of

(4-{[(12)-2-aza-1-(cis-3,5-di nethylpi pE azi ¥I - 2- (4nmet hoxycycl ohexyl ) vi nyl

] am no} phenyl )-N-[2- (2,4 dichl oropheny %@ﬂﬂ? ar boxam de To a

{4-[1, 3-di aza- 3- (4- net hoxycycl ohexyl ) propa-1,2 10

di enyl ] phenyl } - N- 2- - di chl or I%et hyl ] car boxam de sol uti on (0.15

mol ) was added 2%"‘@%@?%@"@.@%@ et Ipipeyaziny)(b&)-21azar2 (@

heated at_70C for 2 hofiahoxyays Winyljaminao}phenyl)-dh[2-(2)4: 0 gi ve

(4{[ (1 2)%2-aza-1- (ci s- 3, 5- didiehiofophpoybethylloarbaxamide

met hoxycycl ohexyl ) vi nyl | am no} phenyl ) - N-[ 2- (2, 4-di chl orophenyl ) 15

et hyl ] car box&#PBel.(a ni Rrepasation of5-(bydrdxy&nmd)~90n‘fythd>?%zcioh§xgﬁé sal t.

HPLC: 21.64 and 22.24 minutes MS: M+ = 560 Exanple 3 reparati on of

(4-{11-((35)-3- met hyl Flﬁwﬁﬂrﬂﬁfﬁé?ﬁlmﬁf@?(@?ﬁgkéﬂam (39.0 mmol),

phenyl cyct ohgxyl ) vin no} phenyl ) - -(2, )

di chi or oph_enM@Wf"}/‘E%ra@wgﬁ%@d%s&@mmol)_?ra@gaﬁ-@wmmraamme (48.8 mmol) in

%-2 ( h);d;r%?/l) @ﬂ@n&aﬁﬂ%ﬂi&%@ﬂ&é‘@%t 0P ight ORI e FRoved e
10 * the residue was dissolved in water and ethyl acetate. The aqueous layer was

extracted with ethyl acetate. The combined organic layers were washed with

brine, dried, and concentrated to give 1-(hydroxyimino)-2-

methoxycyclohexane.
Step 2. Preparation of 2-methoxycyclohexylamine.
15 A mixture of 1-(hydroxyimino)-2-methoxycyclohexane (1.05

mmol) and Raney Nickel (0.5 g) in ethanol (30 mL) was hydrogenated (90 psi)

at room temperature for 2 days. The mixture was filtered through a pad of

Celite, washed with MeOH, and concentrated. The residue was dissolved in

MeOH, treated with HCI (4 N in dioxane, 4 mmol), and concentrated to give 2-
20 methoxycyclohexylamine hydrochloride.

Step 3. Preparation of 2-methoxycyclohexanisocyanate.

A mixture of methoxycyclohexylamine hydrochloride (0.84
mmol) and a phosgene solution (20% in toluene) was heated at 110°C

overnight. Toluene and excess phosgene were removed in vacuo to give a
25  residue.

Step 4. Preparation of (4-{[1-.((38)-3-methylpiperazinyl)( 1Z)-2-aza-2-(2-
methoxycyclohexyl)vmyl]amino}phenyl)-N-[2-(2,4-dichloro-
phenyl)ethyllcarboxamide. .



hydr oxyl am ne hydrochl oride {36.0 mmol ), and sodi um acetate (60.95 mmol)

25 in ethanol and water was heated at 70C overni ght. Ethanol was renoved,
and the residue was dissolved in water and ethyl acetate. The aqueous | ayer
was extraciyodzmeizh et hyl acetate. The conbi ned organic | aensoenes Wwashed
PCT/ US01/ 272116 WO 02/18327 69 PCT/US01/2 73116 2 S F E B 2006 with brine,
dried, and concentrated to give 1-(hydroxyi m no~4phenyl cycl ohexane 1??—'0’@8 2005
Step 2. Preparation of 4-phenylcycl ohexyl a8 ne. A m xture of ‘

1- (hydr oxyi m no) - 4- phenyl cycl ohexane (17.4 mmol) 5 and Raney N ckel (300
ng) in ethanol was hydrogenated (90 psi) at 50C for 40 hours. The m xture
was filtered through aTpdhe isocyanate eesiduswed adied a solitian offdt concentrat ed.

ol ) and coaedtE AR e B R Sl Sl e ™ ochi or oo

( %Log% 3 10I Steellwllr?arbalxapﬁdap'repgre:d igléhitp_ifmmy [%Wﬁadhzfmirwbpwmwﬂé-{z-&,m xture
Sol ut | on ¢ 205 PToRMRR BT OXardR B3 stiml) anddubherGBRNS 9K Lene and
excess phgsg%molﬁﬁ T HFS MTREESbliitibneas! Redted 36rF0°E o\reem'gﬁuer o R&lf StRB 4
Preparation of (l-{[l ~2-aza- 2- (4-

¢ - ((3S) - 3-net hyl pi perazinyl) (1Z _
phenyl cycl ohéRlutioniwag a %@)&@ﬁmy)mwp@nei?émg;@L%mmﬁhﬁn thehyl ] car boxam

ide. To the jy t j '

[aza(triphe nyrrléﬁﬁ%( %e@ﬁ%ﬁ?ﬁﬁﬁ\é@% ?@ﬁﬁ_ﬂ Zﬁle;&i#ﬁ d’ie%ég{:%r{rﬁég’hr)aﬁe)df& d

et hyl ] car box aubjbetal togdiPle@ purification t6 igive (4-{[1-((3S)-3-methylpiperazinyl)(1Z)-2-

[ 4- (azadi azonyi heny] ] - - (2. 4di chl l.)-ethyl] carboxam de (0.3
nmol ) and tria&ﬁ%kﬁ'ﬁ}?&w}ﬂ%'5%‘.@”‘%'}10?%##@?%'&%5@6I ution was heated
for 70C ager Ili_iﬂ’fléropH@n)h)iitfﬁyl]géerStémicE@da&hlxﬂReM%is%Mﬂf’ans isomers) as its
(S)-2-nethyl piperazine (0.25 mol ), and the m xture was heated at 70C for
2 hours. The 83ll.e was concentrated and subjected to 25 HPLC purification
to give (4-{[1-((3S)-3-nethyl piperazinyl)(12)-2 aza 2 (4

phenyl cycl ohgxmld:vaayh bagioadsmpuyes - N- [ 2- (2, 4di chl or ophenyl ) et hyl ] car boxam
ide as its TFA salt. HPLC. 26.37 mnutes Ms M# = 592 WO 02/18327

MS: MH+ = 546
Example 29

15 Preparation of (4-{[(1Z)-2-aza-1-(3,5-dimethylpiperazinyl)-2-(2-
methoxycyclohexyl)vinyilamino}phenyl)-N-[2+(2,4-
dichlorophenyl)ethyl]carboxamide
To half the {4-[1,3-diaza-3-(2-methoxycyclohexyl)propa-1,2-
dienyl]phenyl}-N-[2-(2,4-dichiorophenyl)ethyl]carboxamide solution prepared
20 above was added 2,6-dimethylpiperazine (28 mg, 0.25 mmol), and the mixture
was heated at 70°C for 2 hours. The mixture was concentrated and subjected
to HPLC purification to give (4-{[(1Z)-2-aza-1-(3,5-dimethylpiperazinyl)-2-(2-
methoxycyclohexyl)vinylJamino} phenyl)-N-[2-(2,4-
dichlorophenyl)ethyljcarboxamide (a mixture of cis and trans isomers) as its
25 TFA salt.

HPLC: 23.44 and 23.66 minutes
MS: MH+ = 560



PCT/ USO01/ 272116 70 2 S F E B 2005 Exanple 35 Preparation of

(4-{[ (~Z}-2-aza-1-(cis-3,5-dirnethyl pi perazi nyl)-2-(4phenyl cycl ohexyl ) vi nyl
] am no} phenyl )-N-[2-(2, 4 di chl orophenyl)ethyl]carboxam de 5 To half of the
sol uti on pwepmrnest7above (Exanple 34) was added ci s-2, 6- digTeisoybRiEr azi ne
(0.25 mol ), and the m xture was heated at 70C for 2 hours. The m xture
was concentrated and subjected to HPLC purification to give
(4-{[(12)-2-aza- 1- (ci s- 3, 5- di net hyl pi per azéy! } - 2- (4phenyl cycl ohex@8)REMI0
am no} phenyl )-N-(2-(2,410 di chl orophenyl)ethyl]carboxam de as its TFA salt.
HPLC: 26.52 minutes Ms: Mi+ = 606 Exanple 36 15 2 -net hoxybenzal dehyde.
Merrifield resin (1 equival ent) was E¥amele 3¢ Nret hyl pyrrolidi none (NWP)
for 5 mnutes, after which time, 2 equival ents of

4hydr oxy- 2- mef hoxybenzal 2C03 £eq Ients vvere added. The
Lesul ti n?hm'?(] E(ﬁpéyﬁﬁ_r:t?«gggg%g? %afﬂlg Fgﬂ%ﬂ@ﬂbX @l&;‘iﬁz%h DNFHFL%’%‘ZONCO_'
ours w shaki ng e tphe

and CH2d 2. The beads were drréﬂomnmyaeﬂwﬂ@nbom&e vacuumto vyield
resi n-bound 4- hydroxy 2- met hoxybenzal dehyde. Exanple 37 CGeneral procedure
for the pPepait@Pilen of Pﬁ%ﬂ%@?%@fn%(hy@mﬂ'mm%rwlmmﬁdkpmfbcedure f or
the preparation of polystyrene-bound anines. 25 Resin-bound

4- hydr oxy- 2- et hoxybenMB@-ﬁ?d’é3(516‘§MC%:QHrﬁWan'\ﬁa@ﬂQ (B8amagwi t h 10h
equi val ent s diydrodidniReNyafichRE (3G d?tﬁn Eage{a)%e (@ midfy M ¢

shaki ng. The ound”I m ne vva ri nse
ethanol was heated at 70°C overnight. Ethanol was removed in vacuo. The
residue was dissolved in water and ethyl acetate. The aqueous layer was
10 extracted with ethyl acetate. The combined organic layers were washed with
brine, dried over NazSQO,, and concentrated to give 4-(hydroxyimino)-3,5,6-

trinydro-2H-pyran (88%).

Step 2. Preparation of perhydro-2H-pyran-4-ylamine hydrochloride.

A mixture of 4-(hydroxyimino)-3,5,6-trihydro-2H-pyran (43.4
15 mmol) and Raney Nickel (200 mg} in ethanol was hydrogenated (90 psi) at
room temperature for 3 days. The mixture was filtered through a pad of
Celite, washed with MeOH, and concentrated. The residue was dissolved in
MeOH, and treated with HCI (4 N in dioxane, 60 mmol), and concentrated to
give perhydro-2H-pyran-4-ylamine hydrochloride (89%).

20 Step 3. Preparation of (4-{[(1Z)-2-aza-1-(cis-3,5-dimethylpiperazinyl)-2-
perhydro-2H-pyran-4-ylvinyllamino}phenyl)-N-[2-(2,4-dichloro-
.phenyl)ethyl] carboxamide.
A mixture of perhydro-2H-pyran-4-ylamine hydrochloride (0.5
mmol) and a phosgene solution (20% in toluene, 4 mL) was heated at 110°C
25 overnight. Toluene and excess phosgene were removed in vacuo. To the
residue was added a solution of {4-[aza(triphenylylidene)methyllphenyl}-N-[2-
(2,4-dichlorophenyl)-ethyllcarboxamide prepared in situ from [4-
(azadiazomvinyl)phenyl]-N-[2-(2,4-dichlorophenyl)-ethyljcarboxamide (0.3
mmolj and triphenyiphosphine (0.3 mmol) in THF. The solution was heated
30 for 70°C for 4 hours. To the solution was added cis-2,6-dimethylpiperazine



’ 27 PCT/USO01/ 27206 71 28 FEB 2005 ~~ anhydrous CH2ClI 2. The
\r/\gsiuﬁ{ égﬁnd I mne was i medi ately reduced using pyrl_ di ne-borane conpl ex gg
equi val ent s) WOZI8SB uti on of CH2CI 2: MeOH: AcOH  (2:2:1) with ﬁpéﬂéﬁﬁﬁ%"‘?
for 18 hours. The resulting resin-bound amne was washed wit | 38’
McOH, Et3N and CH2Cl 2 and dried overnight under 5 vacuum Exanple ;
General procedure for the preparation of polysggrene-bound 8 FEB 2005
pazi dobenzam des. A m xture of resin-bound am ne (1 equivalent), haken
p- azi dobenzoic 10 acid (10 equival ents) and anhydrous CH2Cl 2 was shake

i atedlat F0°CTor Ricursi XtHe @M Aadedrbhik g
ggh: {/alrrgzts?f 2;?1165 Bftﬂ%@l) fﬁadu}%\'gz m ﬁiur,erwas@.usrhaken f(ljr 3 hou?gmat GE%% ]
After this ting, %t%‘g’ ?%?530 8\/\%‘ K@tigntta ma‘ﬁ('gaﬁzm%glgﬁdgl:m (ﬁ?c

' s . was
Under "vacuum 1o s iR SRy e S e 2 P e TehnF Moiar i on

. - : ) : ¢
| yst yr ene didler@ppesnbathiytoarbdxampideshies IFAssalfo a nmi xture o
sfesgoﬁ- %blzu%d p- azi dobgﬁzam' de (1 equivalent) and anhydrous THE was added

' [ d whi ch subsi ded
Ph3P (10 emli v . Ciaigorous 20 bubbling ensue
after(abougejSO@Jr;ﬁ'anﬁ'?e%Sb.r%%Hée esulting . m xture was shaken at room

' | hydr ous THE and CH2Cl 2,
tenperature fo ur filtered, yvashed V\4th an .
angpdri ed undeN%ﬁ@E’&rﬁ 2’98% ght to yield resinbound p-benzam do

i m rane. WO 02/18327 PCT/US01/27206 - 72 Q S ~ E s 200 Exanple
I4(r)n ggﬁg(r):tlohgrgcedure for the preparation of pogmstyrene- bound pbenzam (ilo c
carbodiim des. A m xture of resin- boundE?KaDmig do im nophosphgrane (
equi val ent) and anhydrous THE was treated with an isocyanate E% Cltered
equi val ents) at 23C for .16 %Lzrs wi t h shaking. The resin was en ered,
washed wi th anhydf S8R0 (€xex(transR-wheaylcyaiohexy)(12)-paavi 455-
yi el d resin-bound d'meth)ﬂplPeraZlnyl)VlnyI]amlno}phenyl)-N-[z.(2,4.

10 dichlorophenyl)ethyl]carboxamide

Step 1. Preparation of 2-phenylcyclohexyloxime.

To a solution of 2-phenylcyciohexanone (28.6 mmol) in water
and ethanol, and sodium acetate (34.4 mmol) was added hydroxylamine
hydrochloride (43.0 mmol). The reaction was heated at 70°C overnight, and

15 ethanol was removed under reduced pressure. The reaction mixture was
dissolved in water and extracted with ether. The combined organic extracts
were washed with brine, dried over sodium sulfate, and concentrated to give
2-phenylcyclohexyloxime (92%) as a fluffy white powder.

Step 2. Preparation of trans-2-phenylcyclohexylamine.

20 To a solution of trans-2-phenylcyclohexyloxime (7.92 mmol) in
ethanol were added sodium pieces (about 3.0 g in portions). The reaction
was heated to reflux at 110°C overnight. More sodium pieces were added
and the reaction was further stirred for another 6 hours. The reaction mixture
was treated with concentrated HCI in water, and ethanol was removed in

25 vacuo. The aqueous layer was extracted with ether and neutralized with
aqueous KOH. The aqueous layer was treated with ether. The ether layers
were washed with brine, dried over sodium sulfate, and concentrated in vacuo
to give 2-bhenylcyclohexylamine as a brown oil.



p- benzam do carbodiim de. 10 Exanple 41 General procedure for the

pr epar at‘bgﬁ 8;3 gol ystyrene-bfl und pbenzarni do guani di nes. A m xture of

resi n-k.~oUA 6 benzandi o carbodiimde (1 equivalent) ande@nbysiiobg THE
~~vas treated with an am ne (20 equivalents) 15 for 36 hours at 23C with
shaking. The resin was then filtered, washed with DM, McOH and CH2Cl 2 and
dried under vacuumto yield resin- bound pb@ﬁzam do guanidine. The de grieel 2005
product was |iberated fromthe pol ystyrene support using TFA: CH2C 2 (4:1)

t 23C f filtered, hed with
Goa s, and Bl ool R Bt ral G2 bBanencionerulsoavanater oduced
t | d the TFA salt. The foll
comencs, ﬁisv,gjgggﬂgg@ggﬁﬁw&egm ot %m@,.;e;’;“bsse
190 d (54@?0&"}? ?da@ﬁ eﬁ 3”‘3“ 22
cycl ohexyl vi am no] phern/ | enyl e MYBUON Wass m z
5)2627 (M+1r9azf¥qit§tgg aénd{maed ww?paiﬁgeaalzsomno?ﬁ(zzﬁ&r?&ﬂ@er{ ]’1? L), I ph
azsa !) é am%cé) ; é enzyl am no - cyc onex Vi ny noj| phe

1}-N]2 BYI tﬂ%@&mg@éardmmntmmcbma/a& VH+), Rt
gyZ}é m Lut-(gs {4- [cé(}?ig Z~2 a);za g {[g1 (di nmet hyI am no) et hyl ] benzylugm_ nZ)} 25
cycl ohexy| Sigpd) ?mP}%‘é’rﬁé M%&grgﬁ Wﬁé nyldett h’é’ ,33 1;‘2:); %%égn}_de.
Z)-2-aza- 2- cycl ohexy , &rg 'ﬁiw t4Ryl ) am no} vi ny
| henyl }- N (2 i %PQPF?HBC’G LC/MS mz 564.7 (M#), R
) art ol phenyl ) - e ? 5647 (i),
{4-[((12) - 2- aza- 1 ([ 29 @hQlution phH- (agaéilﬁwmmyi)phanylmfzz@m ohexyl vi nyl ) am
i noj pmnyld}c%i%yﬂ-é{hfliﬁﬁ?ggﬁ{yé*@Hmél %%%l?.n@ﬂk was a<|j_dC/ V5 mz 595.6

(MH), R 53 m nutes
Z}- 2- aza- 1”thezlwmmmwea®n1né)mm)1nnezuixwenpés b 36ireh R nfh el Mnol phe

gy% x Lﬁ%r‘aﬁs?etrmd Pcbf rBﬁe)ny r%lo%eiwgé%g]aggte (l:aibout 100 mg) as prepared
above. The reaction was heated at 70°C ovemight. 2,6-dimethylpiperazine
(0.149 mmol) was added, and the reaction was heated 3 hours at 70°C. The
15 solution was concentrated, and purified via HPLC to give (4-{[2-(trans-2-
phenylcyclohexyl)(12)-2-aza-1- (3, 5-d|methylplperazmyl)vmyl] amino}phenyl)-
N-[2-(2,4- -dichlorophenyl)ethyl]carboxamide as an off-white powder.

HPLC: 24.86 minutes
MS: MH+ = 606.63



{A-[((1

Z}-2-aza- 1-{[ 2- (di net hyl am no) et hyl ] benzyl am no} - 2cycl ohexyl vi_nyl ) phe
‘nyl }-N-[2-(2 (2H§9<7;7phenyl ) et hyl ] car boxami de. LG/ M5 nfz 556. ﬁ%m—@;&%‘%
3-23 mnutes. {4-[((1 2)-2-aza-1-{[2-(di nmet hyl am no) et hyl ] benzyl am no}-220
cycl ohexyl vi nyl') am no] phenyl } - N- (2- cycl ohex- 1-gpyl et hyl ) car boxam de. LC/ M5

mz 530.8 (MH), R 2.85 minutes. {4-[((1 28 FEB 2005
Z)-2-aza-1-{[ 2- (di met hyl am no) et hyl ] benzyl am no} - 2cycl ohexyl vi nyl ) am no] phe
nyl }-N-[2-(2-fluorophenyl)ethyl]carboxargggmpld82M5 mz 544.7 (Mt), Rt

2.02 mnutes. 25 {4-[((1

Z)-2-aza-1-{[ 2- (di net hyl am no) et hyl ] benzyl am no} - 2cycl ohexyl vi nyl ) am no] phe

i ok T TR

Z)-2-aza- {[2 (di met hyI am no) &ﬁWﬂBBHQQVﬁ%M;ca{E%(PHHQQyI Vi nyI )am no] phe

| }-N-[2- 2.20
nmynLt es[ 45 [((gtm)IO Sngza F?a[f%{;?faPﬁét'ﬂ?ﬂbﬂﬂﬁ%&@%@%ﬁﬂ?@% no} 25

| ohexyl I henyl 4-net h eth
ggg/g re;;(éll\é%([r;ZS) ?m?] pR? ‘IQ% a}ﬁpl 1%&13,”5@&;{/ g qgh%x Qéa]rggxry |8)§%:rg &e .
aza- d)f?ép noJphe

nyl }-N-[2-(4-chl’o hen Cﬁ\?“v?% ??Q%é%gg%xh@%BW@gﬁW?m : 1Rt P
2.10 m nutes. JHbL[r4DGM &nd excess oxalyl chlonde were removed, and the produce was

E) - 2- -1- 1-[(4-chl h I th d | 4-yl th '
Rl G TR e R

L e e ORIy 0 o e e

cycl ohexyl Vi nyle}taomnﬂpt]emmmtt}rel‘fet 20 (dinatgshany tHemdiluted myith] crdotodorami Tae
LC/MS m z 556.8 (M)

E)-2-aza- 2- cyc|%ae&l9|'aier(Wﬁ%W%ﬁ B&'ﬁ?s 99&;&%%% PuaT NarPRerand conqentiaedip ch
| orophenyl) et hyld Gar BExELRifion Wad Redetl 2t'60°€ V30 mirftess -cdncBhi#ate®S and

dissolved in THF (4 mL).

15 Step 2. Preparation of {4-[1,3-diaza-3-(4-methoxycyclohexyl)propa-1,2-
dienyl]phenyl}-N-[2-(2,4-dichlorophenyl)ethyljcarboxamide.

To a solution of {4-[aza(triphenylylidene)methyilphenyl}-N-[2-
(2,4-dichlorophenyl)ethyilcarboxamide, prepared in situ from [4-
(azadiazomvinyl)-phenyl]-N-[2-(2,4-dichlorophenyl)-ethyljcarboxamide (0.3

20 mmol) and triphenylphosphine (0.3 mmol) in THF, was added the 4-
methoxycyclohexanisocyanate THF solution prepared above. The solution
was heated at 70°C overnight.

Step 3. Preparation of (4-{[1-((3S)-3-methylpiperazinyl)(12)-2-aza-2-(4-

T . ' methoxycyclohexyl)vinyllamino}phenyl)-N-[2-(2,4-
25 dichlorophenyl)ethyl]lcarboxamide.

To the carbodiimide solution (0.15 mmol) from Step 2, was
added (S)-2-methyipiperazine (0.25 mmol). The solution was heated at 70°C
for 2 hours, and subjected to HPLC purification to give (4-{[1-((3S)-3-
methylpiperazinyl)(12Z)-2-aza-2-(4-methoxycyclohexyl)vinyllamino} phenyl)}-N-

o



£ [ [ [ ' henyl } - N[ 2-(2,4-dich|o‘
- 112-aza- 2- cycl ohexyl - 1- pi per azi nyl vi nyl ) am no] p [ |
EgpL(GI(’]W Ve H§/Fﬂ3€é¥boxam' de. LOMS mz 503.5 (M), Rt 3. 33pcHivkuiSHus -
{2)4 [zfg;a- 2-cycl ohexyl - 1- (1, 4di azaper hydroEpgiBnNéi %T;/i ngl1)7ar5n' ?m?he&yl E%}{g?ﬁ%
5 di chl orophenyl ) et hyl ] car boxam de. z . , :
rznzﬁutzes. 1 W 82/ 18327 75 PCT/USO1/ 272116 28 FEB 2005
(4-{[1-(2, 5-.trans-di net hyl pi perazinyl) (1

Siehistyl i i + gl hyl ] car
o aa. L] e onPmer b arbossiids (2ridufe o) SR APREROUA AR
%)i(zzi[naz; 1- l'\{g:r?'%ﬁé bi cycl o[ 4. 4. 0] dec-2-yl)-2-cycl ohexyl 5 NG
vi nyl ] am no} phenyl )-N-[2-(2, 4-di chl orophenyl ) et hyl ] car boxam de. L

3. ' - - ((3R) - 3- et hyl pi perazinyl) (1
3)5726a§gﬂt)?5§lco%g>5<gﬁ \%9;%1]6%%1 'ﬁg}l‘é%%nyl )-N-[2-(2, 4-di chl orophenyl ) et hyl ] car

' ' .10 {4-[((1
boxam de. Liig Z g.g.S_(M-H}, Rt 3.36 mnutes
-2- -1-{[2-(di hyl et hyl ] L _
[Z% 4§t ﬁ;?pﬁe%?)ﬁ}rrelt Eil ] Ya?nmng?z 3- et hyl but - 1- enyl ) am no] phenyl }8 N ( ﬁu'g (23,s4d| C

hl or ophgnyl ) et hyl ] - car boxam de. LC/ n zégg 6 (MH), Rt 3.5 m .
(4-{[1- ((39) - 3- net hyl pi geratzihnyl )ﬁényf;@ﬁ S (2%54 |
e e e T B A Mz 547.5 (M4, Rt 3.25 minutes.
({11 (39 # RHAER P e 2 a2a-1-(Cls3, 3 dimethyipiperaziny])-2-(4- o
(Z):{Zgaza- 2cycl ohexyl ek Pf)ﬁ?w@ﬁezybmrwi]mwpwpm[&.%uchl orophenyl)e
hyl ] car boxani de. LC/ M5 nf zdﬂﬂﬂolﬂ))lgl;ehyl)eﬂﬂylﬁzaﬁ}ﬁoﬁaﬁﬂags.

4-{[1- ((3S)-3-net hyl pi perazi ny ] o ] et
(Z} - {2 aza- 2cycl ohexyl V'FGII?I{]46[r‘h%dbz%-wmééﬁbw(g)on%%{@gg&a&l_q|'é:_ or ophenyl)

(4 51 CCo LR Befadrdtaonaronearovams sauion 015
2)-2 aza ﬁmlb?gfar?’ﬁ&ggér! g}gg\nﬁﬂg@yﬁ@vﬁghﬁ RLATEE HA2 setutian xegsi nut es.
heated at 70°C for 2 hours, and subjected to HPLC purification to give (4-
{[(12)-2-aza-1 -(cis-3,5-dimethyl piperazinyi)-2-(4-
methoxycyclohexyl)vinyl]amino}phenyl)-N-[Z-(2,4-dichlorophenyl)—
15 ethyllcarboxamide (a mixture of cis and trans isomers) as its TFA salt.

HPLC: 21.64 and 22.24 minutes
MS: MH+ = 560

Example 34

Preparation of (4~{[1 -((3S)-3-methylpiperazinyl)(1Z)-2-aza-2-(4-
20 phenylcyclohexyl)vinyl]amino}phenyl)-N-[2-(2,4-
dichlorophenyl)ethyl]carboxamide

Step 1. Preparation of 1-(hydroxyimino)—4-phenylcyclohexane.

A mixture of 4-phenylcyclohexanone (28.7 mmol),
hydroxylamine hydrochioride (36.0 mmol), and sodium acetate (60.95 mmol)
25  in ethanol and water was heated at 70°C overnight. Ethanol was removed,
and the residue was dissolved in water and ethyl acetate. The aqueous layer

was extracted with ethyl acetate. The combined organic layers were washed
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for Exanplves 048832759 Step 1. Synt hesis of

i mrobi | i zed{4-[aza(triphenylylidene)methyl]phenyl }N-[2-(2, 4EETARBIRphenyl )
ethyl ] carboxamde 5 1 mmol of resin bound triphenyl phosphine in
around-bottoned flask was suspended in THE ggd cooled to OC with stirring.

1 mmol of the azide 25 FEB 2000
([ 4- (azadi azonmvi nyl ) phenyl ] - N-[ 2- (2, 4di chl or ophenyl ) et h~; ~, ~f ] car boxani de)
was then addeithdripel dricd, sAdk | d,the flask vented to rel ease

the evolved njtrogen. After 33”%%%@@89%?'(Ebdm'mmm-on was stirred

at room tenp%’ﬂ%ﬂm)@bhﬂxwer(&?f’/s). and then filtered and washed with dry DCM

and the resin inmobilized{4-[aza(triphenylylidene)nethyl]phenyl}-

~-[2-(2, 4-di ophenyl ) et hyl rhoxam de was dried 1in vacuo for 8
hours. 15 St%%lpgé.' Synt%'f%eg"’%‘?'1 ng ytoyslohexyiaaminee hydr ochl orides To 1 g
of an am ne hydrochl or’é'ﬁcr:{rgaI I n around-bottoned flask fitted with a reflux

condenser was added 6 "9%ég@ﬁ@rwimﬂoom-phemylby@aﬁexéﬁ@? 74 Oi)he
suspensi 6n hertREnd : i1l it turned clear (usually  after
about 2-8 hﬁérhs).n g%r'@;e:' m%me@i%l%waédwcgeaeeam@@dpsmaua@worand
the resul ti sy dihetraixtere was fikered thid .as such., 20 Step 3.
Synt hesi s om%é%cganat es from car bo,;<yl' ?Ed%cfgﬁpo&ﬁé%r W@ﬁgegr"}'jﬁkyl ic acid
di ssol ved in A7 CpRpEateda dditiresiduaewas dissolesdin w@metréggdjwigﬂol of
di phenyl phoBiB1¢4 agj r ion was stirred under nrtrog for
30 minutes at 8%: ar?g&?g?arr]]&gb g‘kﬁsl),f%fdcéoqmga_te @ givadt i on was then cool ed
to room tenﬂ@@%&t'w@hwlmamamdﬁchl&ﬁdéqw@%gp and then dry THE was added

to make up a stock solution of the isocyanaté which was used w thout

furthergpurgfd£ation. nStep 4. Synthesis of carbodiimde WO 02/18327
et/ Uedd 27%%)%‘. Préparation of 4-phenylcyclohexanisocyanate.

A mixture of 4-phenylcyciohexylamine hydrochloride (0.5 mmol)
and a phosgene solution (20% in toluene, 4 mL) was heated at 110°C

overnight. Toluene and excess phosgene were removed in vacuo to give a
residue. |

15 Step 4. ' i '
e Eﬁiﬁi{fj’;‘é’éféé;‘.;iﬂl'éﬁi‘?%ES;T;i‘Zﬁiﬁi?ﬁff‘z?LZyiff erama i
dichlorophenyl)ethyl]carboxamide. '
To the isocyanate residue was added a solution of {4-
[aza(tn‘phenylyl-idene)methyl]phenyl}~N-[2-(2,4-dichlorophenyl)-

20  ethyllcarboxamide prepared in situ from [4-(azadiazomvinyl)phenyl]-N-[2-(2 4-
dichlorophenyl)-ethyl]carboxamide (0.3 mmol) and triphenylphosphine 0.3 |
mmol) in THF. The solution was heated for 70°C overnight. To half of the

o Solution was added (8)-2-methylpiperazine (0.25 mmol), and the mixture was
ht-?ated at 70°C for 2 hours. The mixture was concentrated and subjected to
HPLC purification to give (4-{[1-((3S)—3-methylpiperazinyl)( 1Z)-2-aza-2-(4-
phenylcyclohexyl)vinyl]amino}phenyl)-N-[z-(2,4-
dichlorophenyl)ethyl]carboxamide as its TFA salt.

25

HPLC: 26.37 minutes
MS: MH+ = 592



. L bove: 1 rnTDl)

n bound phophininine (Step 1 a 1
Ires SEE’ £ TOTrHES:Nas addedpl mol of the isocyanate from Steps 2 \?iralg
bove. & y?ﬂg{%a’spensi on was stirred for 8 hours at 70C i 'ﬂc?/l%ﬁﬂﬂgg(bl ed 1o
g?oveé agynt hesi s of guanidine 5 The reaction in Step 4dgb3vea\r/]vgst 0o :
roglr%térrperature, 2 equi vgl ent 5’78fC 3M_ Flhpg'[z%ﬂrinﬁgm?gs Z‘ hgu’rs and cpg!rE® 2005

i ' S heate a : i ned

_rrﬁgc'; Ieggt imo)r(lt lrjn'rii \lljvfe was then filtered, washed with THF, and the combine

. L e I
wa [ due purified by silica ge
[ ncentrated in vacuo and the resi _ _ gel
fclhlrz);rgiggra;h;cl? eluting with 10% 10 %é@ml@w-’on DCMwith 2%triethyl a

The final product could be f ]chr ther pi”eisf '42‘15‘3‘ Lhi rfvaered/ maiﬁp'ﬁhg’
Gener al ?permﬁ%@e #4&@@%%9—1-(cis:3,5-dimethylpiperazinyl)-z-(4-
N=PPh3., ~"1 pheny cyclohexyl)vnnyl]amlno}phenyl)-N-[Z-(2,4-
dichIorophenyl)ethyl]carboxamide
5 To half of the solution prepared above (Example 34) was added
cis-2,6-dimethyipiperazine (0.25 mmol), and the mixture was heated at 70°C
for 2 hours. The mixture was concentrated and subjected to HPLC
purification to give (4-{[(1Z)-2-aza-1-(cis-3,5-dimethylpiperazinyl)-2-(4-
phenylcyclohexyl)vinyl]amino}phenyi)—N-[2-(2,4-
10 dichlorophenyl)ethyl]carboxamide as its TFA salit.

HPLC: 26.52 minutes
MS: MH+ =606

Example 36

General procedure for the preparation of polystyrene-bound 4-hydroxy-
15 2-methoxybenzaldehyde.

IMerriﬁeld resin (1 equivalent) was soaked in N-
methylpyrrolidinone (NMP) for 5 minutes, after which time, 2 equivalents of 4-
hydroxy-2-methoxybenzaIdehyde and K>CO; (2 equivalents) were added.

~ The resulting mixture was degassed with argon and heated at 120°C for 18
20  hours with shaking. The resin was filtered and washed with DMF, H20,
MeOH and CH,Cl,. The beads were then dried overnight under vacuum to
yield resin-bound 4-hydroxy-2-methoxybenzaIdehyde.

Example 37

General procedure for the preparation of polystyrene-bound amines.

25 Resin-bound 4-hydroxy-2-methoxybenzaldehyde (1 equivalent)
was treated with 10 equivalents of a primary amine in (MeOQ)3CH for 18 hours
at 23°C with shaking. The resin-bound imine was rinsed quickly (3 x) with



PCT/ USO01/ 272116 2 g F E 8 2n05 Synt hesi s of

(4-{[trans-2 cl ohexyl) (12) - 2- aza- 1- ( 3, 5di net hyl pi perazi nyl ) vi nyl ] am
‘i no} phenyl ) - Wégﬂf&z di chl or ophenyl ) et hyl ] car boxani de 5 St epP(i.¥/L)§59/H%7H@5i s
of

i rmobi | i zed{4-[aza(triphenyl ylidene)net hyl )pheg\ﬂll }N-j 2-(2, 4-di chl Qré)PEEr?ﬂd‘S)
et hyl ] carboxam de 1 mml of resin bound triphényl phosphine in
around- bottoned fl ask was suspended in THE and cooled to OC with stirring.

1 | of th ' di i nyl vI]-N[2-(2,4 10

di (r:nr? or 8phen§| )%ﬁWPééﬁ%ﬁoz@% g@??&g@@%{%) %%@10‘"’@? kw&di'a{eérr&ﬂm%usirms
d the flask dinetbo i : KD 8S. At

00 ' the react! on voa orony SOPIOTE SHaNURME) ihi SRl tiof of E. L Mt Akt

filtered, wasH&R:W withmhakirgat 33C fore18 eurs.immﬁmr@risin-qound amine
4 triph ' | X+ -(2,4-di 15

L hy 1] car boxam s WEBPEHTEEHLBE MeOH! Bishl shoCRa b snd crisghovarsiabt snder

i socyanat e &romaagiuRg hydrochloride To 1 g of trans-2-nethyl cycl ohexyl am ne
hydrochl ori de (synthesized by hydroborati on of 2-methyl cycl ohexene as
described by HC. Brown et al., Tetrahedron, 43, No.18, 4071-4078 (1987))
in around-bottomed 20 flask fitted wwth a reflex condenser, was added 6 ml
of phosgene solution in toluene (20% &xampke 38spensi on was heated to
reflex (110C) until it turned clear (usually after about 2-8 hours). The
solution was cool ed_and concentrated in vacuo and the resulting isocyanate
was either distill &e%@ra!ﬁecedur%mmthtapramtmn &/ polystyrend-beandqsli i m de
To resin bound phophininmne (1 mvl) azidpbenzamideslry THE was added 1 mmol
of the isocyanate fromstep 2 above, and the suspension was stirred for 8

hours at 70C in a capped Amikture BOrésA-b33Ra dRTHUFIAAVABRL Zﬁ-d:zg;%béﬂ%ic& ep
4. Synthesjs of guani dine The product of step 3 above was c}'ool ed to room
1 ack (o equvalenty
tenperature, 28C qﬁ Wialentsy) andeanhydrous CHaGl: was shaken zintiemaest of thadssld
and the reactip ' d it igring for 2 hours and
cool ed. The reagctiid‘c'?nggé%nc? X?ﬁ?g@mé‘ﬂﬂ'ﬁg&@g?&%&ﬂf@éﬁgHR/@IqqﬁS}rﬁpa thed the
conbi ned fi | t r easettives mixtune easrshiakenifor 8aoues angstde Alfl%?itHHQinﬁ’é’,rthé ';gﬂnby
silica gel chrwma’:){gaqqr a%ﬂ;%’it rcg'lén@i nﬂ wi th 10% net hanol in DCM w 't 0
triethyl am neVatHEas B 2 ahd Anhydpeus THFHeachwash wes wepdated Bex)se
phase HPLC.  and the resin-bound benzamide was dried overnight under vacuum.

15 T Example 39

General procedure for the preparation of polystyrene-bound p-
benzamido iminophosphoranes.

To a mixture of resin-bound p-azidobenzamide (1 equivalent)
and anhydrous THF was added Ph3P (10 equivalents) at 23°C. Vigorous
20  bubbling ensued which subsided after about 30 minutes. The resulting
mixture was shaken at room temperature for 18 hours, filtered, washed with

anhydrous THF and CH,Cly, and dried under vacuum overnight to yield resin-
bound p-benzamido iminophosphorane.
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(4-{[1-((%,@}-2/-l ;hylplperazmyl)-z_-((l .

S, 2S) - 2net ¥ y@?ohexyl ){12) - 2-azavi nyl ] am no} phenyl ) - N- [ 2p&Ru4dB27206

di chl orophenyl ) et hyl ] car boxam de Step 1. Synthesis of .
i rmobi | i zed{4-[aza(triphenylylidene)nethyl]phenyl}N-[2-(2, 4-dichl orophenyl)
et hyl ] carboxam de 1 mol of resin bound trZ2phenyl phosphine in ¢ 9005
around- bottoned flask was suspended in THF and cooled to OC with st?ﬁrf%@.

1 mol of the 20 azide

([ 4- (azadi azonvi nyl ) phenyl ] - N-[ 2- (2, &xamplerdphenyl ) et hyl ] car boxani de) was
then added slowy in small portions and the flask vented to rel ease the
evol ved nitrogen, After 30 minutes at 0OC, the reaction was stirred at room

tenperature for BeRSIALPIAGedure for the praphrationstisoNyst Sehyand the
resin i nmobilized{4 25 benzamido carbodiimides{"‘ys Preielo 4
[aza(triphenylyli dene)Ket&ﬁr] p?enyl }-N-[2-(2, 4-di chl orophenyl ) et hyl ]
carboxanm de was dried Armmikiweof fesindoundsberfRidd | j f jsocyanate
from am ge ?W' S8 Hnde odl f trans-%-?retﬁﬂ%ﬁﬂﬁéﬁ@%&%%ée hs
hydr ochl ori de \%gyn fesi %@HFWH@?W with 2nrisodydnaye | Whexene as
descri bed byeddivalent®Pab289B &% 1ahdu 28, FEB 2005~ 80 Brown et al
, Tet r ahedron, 43, N%Pfs 40%—14078%#38%5%@@% i@ﬁd%@t‘f"@ﬁﬂwn filteted, fitted
with a ref | M2SNERMIR @nhyerous diid afid G HAL, aheaﬂ%@%rﬁgr%icapﬂ@ tOhggge
(20%, and ty@d§¢$nngn was heated to reflux (110C) untrll Sl

after abou

clear (usually t 2-8 hours). The solution was cooled and 5

concent r at e@-benzamcido, caabediinfiger €sul ting i socyanate was either distilled or
used as such. Step 3. Synthesis of carbodiimde To resin bound phophi nim ne
(1 mmol ) suspended in dry THE was added 1 mmol of the isocyanate from step
2 aboveqsyand the suspension 10 was stirred for 8 hours at 70C in a capped
vial. Step 4. Synthesis of guani di nd:xample 41

General procedure for the preparation of polystyrene-bound p-
benzamido guanidines.
A mixture of resin-tound p-benzamdio carbodiimide (1

equivalent) and anhydrous THF was treated with an amine

(20 equivalents
15 for 36 hours at 23 q )

°C with shaking. The resin was then filtered, washed with
DMF, MeOH and CH,Cl, and dried under vacuum to yield resin-bound p-
benzamido guanidine. The desired product was liberated from the
polystyrene support using TFA: CH,Cl, (4:1) at 23°C for 3 hours with shaking
The resin was filtered, washed with CH,Cly, and the resulting filtrate was |

20  concentrated under reduced pressure to yield p-
TFA salt. '

benzamido guanidine as the

The following compounds were synthesized using the general
procedures described above:

{4-[((12)-2-azu-1 -{[2-(dimethy|amino)ethyl]benzylamino}-2-
25 cyclohexylvmyl)amino]phenyl}-N-(z-phenylethyl)carboxamide. LC/MS m/z
526.7 (MH+), Rt 3.15 minutes.



The' reaction product of step 3 above was cooled to room tenperature and 2
equi val ent woé2/18®7 (+) - 2- met hyl pi perazi ne were added. The reaction m xture
was -+t hen heated at 70C with stirring for 2 hours and 15 coolP&F/USm@7206
resulting mxture was filtered, washed with THF, and the conbined filtrate
was concentrated in vacuo and the residue pu.;# fied by silica gel 2gfgp 2000
chromat ography, eluting with 10% net hanol in wth 2%triethyl —am ne.
The final product could be further purified with reversed phase HPLC. HPLC:

7.27 minutes 20 M5: M4 . X i )
(4_-{[(123J 5 aza 2. (2 6-{di [r(re@?a ?8%?%39@?@%?@%?%@ywrﬁyﬁmw yvinyl ]
G by iphe
am noj phieny | )Yyl lanminolpheniib (3 ¢4 médhoxs RSNy IchTo Sk fhick:
. = MS m/z 5 : i .
bilized A’ % PRRE VM. RtR-2RdviRutesheny! } N[ 2- (2, 4- di chl or ophenyl
IethTSI i c:’;goiam' géa?} rrlrr§I ogwr]lesi n b%undﬁﬁi%henzl %)ho[sphi( ne i nI Phenyl)
d- bot t d flask pendedrd_fy; .cooled to OC with stirring.
1 ol of;tﬁge wg%)?giég’é%@?%ﬁé uso’ig%%@%ﬂ%@é grayamincy2.
4- mjn en 2d(3:sbh] am de) wa
gLen(gégedagL@WS rhgéﬁzll rti s(l}g 4[ngdthegg‘gl ask velﬁ{”gé,'t%%ar”g@)éase t)he >
evol ved nitrogen. ' d%ﬂuﬁg-%@”ﬂ@t%he reaction was stirred at room
tenperature for 8 hours and then filtered, washed with dry 5 DCM and the
resin imobilized 4- -2-a73-2-
(4. aza(tri IF’“IGEW' i de%eg_%zt)hzy °f %hze%{ﬁ'?'-’ﬁ-“f"ﬁ(’g,@rﬂHP@H“&PMBH@%W')(Z_-
ethyl ] car box2H QH’SY')ém'@@l}Wnyl)agnm]phenyf}-mzrme@mmﬁ? rﬁ%?ér?.gcﬁé oyl an
nydr oehi or | de S EREA S L) R ESpiuitefe “am nation of o
2, 6-di rr%t) hyl cycl ohexanone. as in 10 Sukanta Bhattacharyya et al, Syn/ett.,
77, 1781V1783 (1999 KH (@ 11 w th a refl ux
e, S R o
suspensi on _ 4rdichiordp dﬁ‘gf’g yHc8/o ya!l 1y
ft bout T |34t was, K cool ed and concentra ed Fh vacuo
:nde': hg ?gsbﬁ/iﬂrﬁﬁﬁsgggkgn@@ﬁmde$$lﬁ'é'P“Eﬁ%ti |led or 15 used as sluchY S'ltjep
3. Synthesis of carbodiimde To resin bound phosphinimne (1 mmol)

ded in d THE 18HdBedtall- i i f n st 2 ab ,
Zgzpte Rees u!sgﬁgéz on, . Mg% i }rjr edaf oWh@%ﬁ%i%@@ﬂBéﬁ@'al%'owmbos}vf'gI . goove
Step 4. Syn ies’%‘f'\'!@ IWFPT@nyl}'N*[Z-M-ethylphenyl)ethyl]carboxamide, LC/MS

15 m/z 554.8 (MH+), Rt 3.53 minutes.
{4-[((1 Z)-2-aza-1-{[2-(dimethylamino)ethyl]benzylamino}-2-
cyclohexylvmyl)amino]phenyl}-N-[2-(2-mefhoxyphenyl)ethyl]carboxamide.
LC/MS m/z 556.8 (MH+), Rt 3.23 minutes,

{4-[{(12)-2-aza-1-{[2-(d imethylamino)ethyllbenzylamino)-2-

20 cyclohexylvinyl)amino]phenyl}-N-(Z-cyclohex-1-enylethyl)carboxamide.
LC/MS m/z 530.8 (MH+), Rt 2.85 minutes.

{4-[((12)-2-aza-1 -{[2-(dimethylamino)ethyl]benzylamino}-z-
cyclohexylvmyl)amino]phenyl}-N-[2-(2-ﬂuorophenyl)ethyl]carboxamide.
LC/MS m/z 544.7 (MH+), Rt 2.02 minutes.

25

{4-[((12)-2-aza-1 -{{2-(dimethylamino)ethyl]benzylamino}-2-

cyclohexylvi‘nyl)amino]phenyl}-N-[2-(2-chloropheny!)ethyl]carboxamide.
LC/MS m/z 561.2 (MH+), Rt 2.10 minutes.



The reaction product of step 3 above was cooled to room tenperature and 2
equi val ents of the cis-2,6-dinethyl pi perazine were added. The reaction

m xture wa¥OtHd$2heated at 70C with stirring for 2 hours a%mg@)q},%. The
resulting mxture was then filtered, washed with THF, and the conbined . °
filtrate was concentrated in vacuo and the residue purified by silica gel
chromat ography, eluting with 10% net hanol ipdDCM w th 2% tri et hyl ggrrf:gg.zans
The final product could be further purified with reversed phase HPLC.
HPI..C 7.6 - 7.9 minutes WD 02/18327 82 Ms: MH =55 Exanpl e 46

ng'(l'g gsgg 2:73206 .29 _F{‘E[(é1Zb_@fﬁzl‘ay‘?t{[lﬂe(siimeﬂ'fyldzrﬁir{dlf)étﬁyl]b?nzym,lninol}_z_ { pheny!
- , -3, i Of - 2-aza- 2cycl ohexyl vinyl | ar ni no} phen
PN T2 (2 4 EYAPIRRERRbR Se e e nsrepethy Iegracremidact |
| mmobi | i zed{ BEPMBattz 6RHSTVPA), BRI RIYLEPheny! } N-[ 2- (2, 4- di chl or ophenyl)
et hyl ] carboxam de 1 mmmol of resin bound triphenyl phosphine in

around- bottoned fl ask gﬁf susgended in THE and cooled to OC with stirring.
1 mmol of the 10 azi dé+l((1Z)- -aza-1-{[2-(dimethylamino)ethyllbenzylami

. . . o}-2-.
([4- (azad azeysld - - i,chl or ophenyl) et hyl J'car Bozzam de)tyas
t hen added s?%av'\,{ My&\ﬁﬁﬁnm J"Sﬁ}kr'{e.wr}éz”ftgﬁ%’?ﬁ@% Nethwlearbaxamidesase t he
evol ved ni t rlbg8%S mizt540.8M+)UReQ, # mifutes! he reaction was stirred at room
tenperature for 8 hours and then filtered, washed with dry DCM and the
i mobi i zed {4 15 . :
[aza(triphenyl yl i dene)ﬁéﬁ(ﬂ;ﬁ)]%ﬁ@rﬁrﬁ[21(dlp'£etbzlamiu0)mmyﬂmzmymh@pgy| ]
car boxam de oyefordixvRGhyYanYi NBhour Ste Synt hesis of isocyanate
from am ne g@r ock)l(;yor iydyeél ni{llgﬁﬁ)(Pi 8‘18{} '\grlufg%*ﬁ@'ﬂ@'ag’&é}ﬁttﬁ’/'?@éb@xamude.
ar ound- bot t oret3 M(gib612 (Meld) ViRt 2,18 rmivikess condenser was added 6 nl  of
phosgene solution in toluene 20 (20% . The suspension was heated to refl ux

(1100 til it turne I (usuglly after about 2-8 hours). The sol ution
was coor’gd and concenﬂ?g({@gr)'izﬁaz“\'fzd(ﬁ,'[(‘h'ﬁblocrﬂ@hemd)meihyq-ﬁ- inAdEzaRS

ei ther di st id-ypmethylarmop2-cyehexyivinglamino)RERGT NG 22 4.C2" Podi i mi de

methoxyphenyl)ethyljcarboxamide. LC/MS m/z 614.2 (MH+), Rt 2.20
minutes.

{4'[((1Z)'2-aZa-1-{[2-(dimethylamino)ethyl]benzylamino}-2-

15 cyclohexylvinyl)amino]phenyl}-N-[2-(4-methoxyphenyl)ethyl]carboxamide.
LC/MS m/z 556.8 (MH+), Rt 3.27 minutes.

(4-{[(1E )-2-aza-2-cyclohexyl-1-(4-
methylpiperidyl)vinyl]amino}phenyl)-N-[Z-(2,4-
dichlorophenyl)ethyljcarboxamide. LC/MS m/z 516.5 (MH+), Rt 3.35 minutes

20

{4-[((1Z)—2-aza-2—cyclohe’xyl-1-piperazinylvinyl)amino]phenyl}-N-
[2-(2,4-d1chlorophenyl)ethyl]carboxamide. LC/MS m/z 503.5 (MH+), Rt 3.33
minutes.,

{4-[((1 Z)-2-aza-2-cyclohexyl-1 ~(1,4-
diazaperhydroepinyl)vinyl)amino]—phenyl}-N-[Z-(2,4-
25  dichlorophenyl)ethyljcarboxamide. LC/MS m/z 517.5 (MH+), Rt 3.36 minutes.



)

To resin bound phophinimne (1 mvl) suspended in dry THE 25 was added 1
nmmol of the isocyanate fromstep 2 above. The suspension was then stirred
for 8 hours avOoBD@®32n a capped vial. Step 4. Synthesis of guapcgiuzgr, 26,
12118327 PCT/11SI1 U2?20G 83 2 8 FE B 2005 The reaction product of step 3
above was cooled to roomtenperature and 2 equival ents of FEB 2005
(2S, 6S) -2, 6-di net hyl pi perazi ne (synthesized asf3n E. Jon Jacobson*eq EIB

J. Og. Chem 60, 4177-83 (1995)) were added and the reaction mixture was
heated at 70C with stirri for hours and 5 cool ed. The reaction m xture
was then filtered, washed( ngi[ﬂr(Zﬁﬁtranamnsﬂwlmpammﬂ)(ﬂ) -2 yamne2- wgslohexyl-

concentrated in u i fi

chr omat ogr aphy, Vfé‘?ﬁ?‘?h@%’ﬂﬁh@?n@tﬁQﬁcﬁ'OrPRﬁM%ﬁY'bF%gﬁgwﬁ%wCM e/z
The final pr odu631150(tMHI+);)Rtf3u42 herutedri fied with reversed phase HPLC. HPLC
7.3 mnutes 10 M5: M+ 530. 3 Exanpl e 47 Synt hesis of

4-{[(12) - 2- aza- 2- (2, 3- di et | ohex 5di et hyl | |

i 10 phenyT )N L2 (2.4 GlCh bRy Phb it vAr Odens-gh Srcytiohokyl.
th i

Eltited ed(- [ Anylaminaiphenyl-N:{2:(2,4-dichlarophenyl)athylicarboxamigie thG/MS Fday| )

et hyl ] car boxam 8&7.6 (Mtbt), Bt 3rEsmindtesnd tri phenyl phosphine in
around- bottoned fl ask was suspended in THE and cooled to OC with stirring.

éi E”JF Lrg];)htegil ? élt ﬁ§| ]( E:gr(®@ A eREY s th@ﬁhenéehy& E&%Zygﬁ‘?‘gmloh%rwmd}as
and the 11 ask Vanifoianyehgass LB%hﬁjfehp@W thyIRGPELXhIRT 1 RIMS R 83 7%

0C, the reaction was stirre room t enpera ure our s an
filtered, washed it} Rtch:-96 DIDI\Aerand the resin i mmbl I i zed
{4] aza(t ri phenyl yl i dene) net hyl | phenyl } - N-[ 2- (2, 4-di chl or ophenyl) 25

ethyl]carb m detyas dri 0 MOS e Synt hesi s of

i socyanat eqpraom am ne hyo{ggéh?g)\éa%%’ '}(){?‘{1(‘8“@? 35 '@'lﬂ)ﬁ@'\ ﬁwlcycl ohexyl am ne
h hi at -

added 6 m of p “’;“p“9“”'“f““{“‘ﬁ‘*‘.”&"?i’?“ﬁi“n%“%?g*"%""gf@%iéﬁéﬂ,3.92[%%éff o
added 6 m of P chigrapBenyhsthyll-carboxamide, LC/MS miz 583.6 (MH+), Rt 3.58

minutes.

. (4-{[1-((3S)-3-methylpiperazinyl)(1Z)-2-aza-2-
15 cyclohexylvinyllamino}-3-methoxyphenyl)-N-[2-(2,4-
dichlorophenyl)ethyl]carboxamide. LC/MS m/z 547.5 (MH+), Rt 3.25 minutes.

(4-{[1-((3S)-3-methylpiperazinyl)(1Z)-2-aza-2—
cyclohexylvinylJamino}-2-chlorophenyl)-N-[2-(2,4-
dichlorophenyl)ethyllcarboxamide. LC/MS m/z 552.0 (MH+), Rt 3.32 minutes.

20 (4-{[1-((38)-3-methylpiperazinyl)(1Z)-2-aza-2-
cyclohexylvinylJamino}-3-methylphenyl)-N-[2-(2,4-
dichlorophenyl)ethyllcarboxamide. LC/MS m/z 531.5 (MH+), Rt 3.30 minutes.

(4-{[1-((35)-3-methylpiperazinyl)(12)-2-aza-2-
cyclohexylvinyl]amino}-5-chIoro-2-methoxyphenyl)-N-[2-(2,4-
25  dichlorophenyl)ethyljcarboxamide. LC/MS m/z 582.0 (MH+), Rt 3.48 minutes.



WO 02/ 18327 84 PCT/USO1 /272116 2 S FEB 2005 until it turned clear (usually
after about 2-8 hours). The solution was cooled and concentrated in vacuo,
and the ™QYH$3E i socyanate was either distilled or usedPEEUSNCN206St ep 3.
Synt hesis of carbodiimde 5 To resin bound phophinimne (1 muol) SL%?E%%US
in dry THF, was added 1 mml of the isocyanate fromstep 2 above. The
suspension was then stirred for 8 hours a¥#670C in a capped vial. Step 4.
Synt hesi s of guani dine The reaction product of step 3 above was cooled to
room 10 tenperature and 2 equival ents of cis-2,6-dinethylpiperazine were
added. The reaction nixture was theRXxamyded@ at 70C with stirring for 2
hours and cooled. The resulting mxture was filtered, washed with THF, and
the conbined filtrate was concentrated in vacuo and the residue purified
by silica gel chromatogP8payic Expesimentalsfordxamples®3 -58 DCM with 2%
triethyl amne. 15 The final P.roduc;’ could be further purified with
reverse phaStembLc. HSyothesinp immobitizef3-[azeftriphe68yiddhe)metiey|pheRynt hesi s

of (4-{[1-((39)- 3- net Ny[D(érdichlordphedy)ethyiisabdRamide
met hyl cycl oheptyl ) (1Z) - 2-azavi nyl ] am no} phenyl )-N-[2-(2, 4di chl orophenyl ) et h
yl ] car bdxani de Step 11 réyndl bésésindound triphenylphosphine in a round-bottome

d
I rmobi |'i zed{4-[aza(triphenylylidene)nethyl Jphenyl } N-[2-(2, 4-di chl orophenyl
et hyl ] car boﬁ%ﬁ#‘ﬁ@s (stﬁgﬂge%fr}/]rr i @D Ggﬂ'ﬁéttp%ﬁﬁe\fzgﬂl}’ ﬁﬁ%&\gﬁmihmmd of the Phenyl)
ar ound- bot t gxgd (@géia@%%dﬁﬁxﬁngwpémh@ﬂ-[bqﬂf and cooled to OC with

stirring. 1 nmmol of the azid

([ 4- (azadi adishiproghemmety}ijcarbdrartitlel diashthen eriueaysidwiytishear fersans de) was
t hen added 15) mgﬂi snal | ort?i?gn% and t Iae flask vented to rel ease the
avol ved ni t$ % _ %qi %gr?tgg tﬁirﬁ g the eg@ye nitrogen. After 30 minutes at 0°C,

10  the reaction was stirred at room temperature for 8 hours and then filtered and
washed with dry DCM and the resin immobilized{4-[aza(triphenyi-
ylidene)methyl]phenyl}-N-[2-{2,4-dichlorophenyl)ethyl] carboxamide was dried
in vacuo for 8 hours.

Step 2. Synthesis of isocyanates from amine hydrochlorides

15 To 1 g of an amine hydrochloride in a round-bottomed flask
fitted with a reflux condenser was added 6 ml of phosgene solution in toluene
(20%), and the suspension heated to reflux (110°C) till it turned clear (usually
after about 2-8 hours). The solution was cooled and concentrated in vacuo
and the resulting isocyanate was either distilled or used as such.

20 Step 3. Synthesis of isocyanates from carboxylic acids

To 1 mmol of carboxylic acid dissolved in 5 ml of DCM was
added 1 mmol of triethyl amine and 1 mmol of diphenylphosphorazidate, and
the reaction was stirred under nitrogen for 30 minutes at 0°C and then at 50°C
fqr 3 hours. The reaction was then cooled to room temperature, concentrated

25 invacuo and then dry THF was added to make up a stock solution of the
isocyanate which was used without further purification.

Step 4. Synthesis of carbodiimide




WD 02/ 18327 85 PCT/US01/272116 28 FEB 2005 the reaction was stirred at room
tenperature for 8 hours. The reaction mxture was then filtered, washed
with dry DoM WM/ 18 resin i mobilized PCT/US01/27206

{4[ aza(triphenylylidene)nethyl]phenyl}-N[2-(2, 4-dichl orophenyl)

et hyl ] carboxam de was dried in vacuo for 8 hours. 5 Step 2. Synt hesfgg F-QEB 2005
i socyanate from am ne hydrochloride To 1 g of

trans- 2- net hyl cycl oheptyl am ne hydrochl oride (synthesized by hydroboration

of 2-nmet hyl cycl ohept ene as.described by H C. Brown et al , Tetrahedron, 43,
No. 18, 4071-4078 (1987)) i&ﬁo5?%%98989tg'79m'”¥ﬂ%&éepi1t@WQM%'WF@'}efIux

condenser was adggfeRdad i®nPTREIRES 4 Afhd ggﬁ‘g{( Ny JD
suspensi on was theﬁ heat ed Pg r ef I_uxa??%gé)ﬁﬂqndtlwh%k% hed fé%}%%g&éﬁ y
after about 2-8ahgyPsand the syspendiom weassstirted fod 8avalirs @b FOLD N at@@ped WaCUO,
and the resulting isocyanate was either distilled or used as such. Step 3.
Synt hesi s of car ig mde . in_bound phophinimne (1 nmol) suspended
in dry THE was égggesd 1 n‘r%)ﬁ"t%?&%%igﬂg@@%%ate fromstep 2 above. The
suspensi on s then stirrgd for.8 hours gt ,70C in a capped vial. Step 4.
Synt hesi s o¥\§guani di ne The' TRSAHGR ”b%é%gtaweé’t’%‘b(’@olﬁ 40 soQmderperatdre,
room 20 tenper alquiatdits 2f eqslp¥RIzATY wehs atilgg ( BT ' '

were added. The reaction %ﬁ?j{)ure was then ﬁ%aﬁ%ﬂ’g’%S@Eﬁww%ﬁﬁﬁ’rf‘gﬂ%?%r
2 hours and co8f é8°Cwith stergngfong heurs and coaledt Eve fadction enixtureszechvht h

Dur i 1ed by si | et Aelshet AP THES shRE oS i conanBatedinDav
with 2%t et hybagfio antike ratidué putis@ytida 68 ShioRaiddibHy el Wifd 0% "

reversed phgse HPLC. HPLC: 7.9 m nutes :
Py methanol in %CM with 2% triethyl amine. The final product could be further

purified with reversed phase HPLC.

General Experimental Scheme for Examples 43-59
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WO 02/ 18327 PCT/ US01/ 27206 28 FEB 2005 Exanpl e 49 Synthesis of

(4-{[1- ((3R) - 3-net hyl pi perazi nyl)-2-((trans-2net hyl cycl oheptyl) (1

Z) - 2- azaWyd/isam no} phenyl ) - N-[ 2- (2, 4di chl or ophenyl ) et hyl ]p(é?'/r oxanm de 5
Step 1. Synthesis of 1727206

I mobi | i zed{4-[aza(tri phenyl ylidene)nethyl]phenyl}N-[2-(2, 4-Bi chl or ophenyl)
et hyl ] carboxam de 1 mmol of resin bound Erg phenyl phosphi ne in 2 0
around- bottoned flask was suspended in THE ‘and cooled to OC with &FF?IZHS
1 mol of the azide ([4-(azadiazonvinyl)phenyl]-N[2-(2,4 10

di chl or ophenyi ) et hyl ] car boxam de) WES(aMﬁ@ gfded slowly in small portions
and the flask vented to rel ease the evolved nitrogen. After 30 m nutes at
0C, the reaction was stirred at roomtenperature for 8 hours. The reaction

(ol et o e O A g e
et hyl Jcar boxam det yas drpgﬁi%ﬁé%g&;iﬁ%: | A P e )é%' 'gﬁgynt hesi s of
i socyanate from am ne hydrochl oride i 516?" gxanai t hyl cycl ohept yl am ne

hydr och§or igigp 1( synt gﬁtﬁ SBY"H%@ ﬁlborgi_' on of 2-nethyl cycl oheptene as
d bed by M C. B 2R a(tiphepyylidenajorethyiter1os7
iﬁsgu)uﬁd- bgttomed 2r 'I?'c{a% "f‘l?*f'PEﬂP nb’%eﬁ‘m@ﬁﬂbl%aﬁﬂdﬂenser, was adrg/tla}d 6)311

of phosgene solution, in toluene (20% . The suspension was heated to reflux
(1100) till it turned MPIQUSF re8H3 BRHNG tephenylphoaphis & 4cousd-bofibmesp! Ut i on

was cool edflasklwag@uese ' the resulting isocyanate was
ei ther distil \évg or 9@223@ 22@&%’%%”%?2% 03{3 %Fﬁ%’é’ﬂs%f""@%’r‘ﬁdhﬁi nm de To
resin bounHZ'Hﬁd%(Qﬂaﬁla@mwnWQnyﬂmﬂMﬂﬂd in dry THE was added 1 nmol of

o o T ORISR AR5l R dEB5 s somcmamepe2ocs 5 ep
4. Synt hesasd tife lastovented to release the evolved nitrogen. After 30 minutes at 0°C,
the reaction was stirred at room temperature for 8 hours and then filtered,
washed with dry DCM, and the resin immobilized {4-
[aza(triphenylylidene)methyl]phenyl}-N-[2-(2,4-dichlorophenyl)
15 ethyllcarboxamide was dried in vacuo for 8 hours.

Step 2. Synthesis of isocyanate from amine hydrochloride

To1gof trans-2-methylcyclohexylamine hydrochloride
(synthesized by hydroboration of 2-methylcyclohexene as described by H.C.
Brown et al., Tetrahedron, 43, No.18, 4071-4078 (1987)) in a round-bottomed
20 flask fitted with a reflux condenser, was added 6 ml of phosgene solution in
toluene (20%) and the suspension was heated to reflux (110°C) until it turned
clear (usually after about 2-8 hours). The solution was cooled and

concentrated in vacuo and the resulting isocyanate was either distilled or used
as such,

25 Step 3. Synthesis of carbodiimide

To resin bound phophinimine (1 mmol) suspended in dry THF
was added 1 mmol of the isocyanate from step 2 above, and the suspension
was stirred for 8 hours at 70°C in a capped vial.



[ d 2

The reaction product of step 3 above was cooled to room tenperature an
equi val ent s o1l‘o ci s-2, 6-di net hyl pi perazi ne were added. The reaction mxture
was heated avopg@sith stirring for 2 hours and cool ed. The PcrasihbiNg
m xture was then filtered, washed with THF, and the f_()nbl neld filtrate was
concentrated in vacuo and the residue purified by silica gel _
chromat ogr aphy, eluting with 10% methanol in BEMwith 2%tri et hyl AFiRER 200?
The final product could be further purified vvltE r_everfsed phase HPLC. HPLC:
24.3 mnutes 1Q N5, MH = 558. 5 anpl e 50 Synthesis o _
(4-{[1-((39) 3%r'r%|? Ayl pi psREREsIS 9 Q%)mgm&za- 2- (t rans-4rreghy| %clsohexgl ) vi ny

1 - - di chl orophenyl ) et hyl ] car boxam de tep 1.
lsl,ﬁ{n hggi}ghgp yh-N-[2 (2’4i'helproduct oe‘ steg 3)abov¥a v]vas cooled to room temperature, 2

. = . . ] o henv
et nyl] car boxant da el OF e K PRSRERDLIRATRSIS adand and e reachibn ™"
et car boxa _ o
ar oﬁnd- bot t omethiXtliees Wandwe ated pe e with sPHE;}gifwl.'zi:ﬁ@N_m?;br%dz)c%gﬁ ttheSteablib R 9-

i : di azonvi nyl ) phenyl ] - -(2,4 _
éi IHTF lorgrohte 3e/| ?@?ﬁhgdﬂeyv%%ﬁﬁéﬁﬁﬁ?r& )V\ﬁélﬁeé H\)él B'd_éeanértmpgmmne;iﬂtm_t@wasu onts
and the flask yemiertrated it LaaReand e R MINILOP nicA e b @M Monid iy, @
0C, the reaction was stirred at room tenperature tor : .
resul ting ni xelutieg weth 10%methianet indDCivaite @ %ittidther amPEV TRE Bnkhsrodgsi N
i rmobi | i zed{ 4] (r(lnyor ‘ﬂ@g”}/' ¥Ihj.eg]enﬁ%n'et$%ypg\gesnyl lﬂ&l— [2-(2, 4-dichl oLop_heny:c
ethyl] 25 c?rbox arng IigcaaE:;éd Y‘IYo \{%ﬁmlfof 8 Modrs. Step 2. Synthesis o
!tfg(r:l)s/iigfﬁneat h;?QyEComesénﬁmgéboxyl ic acid dissolved in 5 mM of DCM was
added 1 mmol of triethyl amne and 1 mmol of di phenyl - phosphorazi date. The
resul ting 19 xtMee MMs =544 5ed under nitrogen WD 02/18327 88 PCT/ US01/ 27206
2 g F E®6 2005 for 30 mnutes at OC and then at 50C for 3 hours. The
resulting mxture was cooled to roomtenperature, concentrated in vacuo,
and then dry THE was added to make up a stock solution of the isocyanate
whi ch was used without further purification.

Example 44

Synthesis of (4-{[1 ~((3R)-3-methylpiperazinyl)-2-((1S,2S)-2-
methylcyclohexyl)(1 Z)-2-azavinyljJamino}phenyl)-N-[2+(2,4-
15 dichlorophenyl)ethyljcarboxamide

Step 1. Synthesis of immobilized{4-[aza(triphenylylidene)methyl]phenyl}-
N-[2-(2,4-dichlorophenyl)ethyl]carboxamide
1 mmo! of resin bound triphenylphosphine in a round-bottomed
flask was suspended in THF and cooled to 0°C with stirring. 1 mmol of the
20  azide ([4-(azadiazomvinyl)phenyl]-N-[2-(2,4-
dichlorophenyl)ethyl]carboxamide) was then added slowly in small portions
and the flask vented to release the evolved nitrogen. After 30 minutes at 0°C,
the reaction was stirred at room temperature for 8 hours and then filtered,
washed with dry DCM and the resin immobilized{4-
25 [aza(triphenylylidene)methyl]phenyl}-N-[2-(2,4-dichlorophenyl)ethyl]
carboxamide was dried in vacuo for 8 hours.

Step 2. Synthesis of isocyanate from amine hydrochloride

To 1 g of trans-2-methylcyclohexylamine hydrochioride
(synthesized by hydroboration of 2-methyicyclohexene as described by H.C.



5 Step 3. Synthesis of carbodiimde To resin bound phophinimne (1 nmol)
suspended in dry THE was added 1 mmol of the isocyanate from step 2 above.
The suspyosRags2nas stirred for 8 hours at 70C i n a cappeecwush27dicep 4.

Synt hesi s of guanidine 10 The reaction product of step 3 above was cogb B 05
to room tenperature and 2 equival ents of (S)-(+)-2-nethylpiperazine Ner
added. The reaction m xture was heated atgg70C with stirring for 2 hours

and cooled. The resulting m xture was then filtered, washed with THF, and
the conbined filtrate was concentrated in vacuo and the residue purified

by silica dbwbstair, dedabgdapnyd3, Nait 840 -467B80PBET) imean cduridab&Eett h 2%

triethyl ag.ng.. The fina roduct was further rified with reversed phase
HPLC. | LpLCask Bter: With @s’eh}@PC eNSef Yps;a Ll %#1Pf£§9§@ﬁt%%l§!® 9t

4-{[1-((3 ' ' 1) vi
(L Rmenaripons i bl oot s onsc Dy gl e

Synt hesi s elear (usually after about 2-8 hours). The solution was cooled and

i mobi | pzedl 4-[aza(triphenylylidene) et hyl | phenyl } N-[ 2-(2, 4-dj chl or ophem ~!
| et hyl ]%ar 19898%6"8‘6% d”lvaﬂfél XB‘P @ %ﬁ‘ﬁkﬁ;ﬁggl@ﬁ‘ ﬁéﬁ@é Sﬁ*g%quiiﬁﬂtediw

around- bot {@eBGs dudsk was suspended in THE and cooled to OC with stirring.
1 nmmol of the azide

([ 4- (azadi azonvi nyl ) phenyl ] - N-[ 2- (2, 4di chl or ophenyl } et hyl Jcar boxani de) was
t hen added S$eB Wy in%)f?é%/%lﬁ@ftcﬁmllnmom 18327 PCT/ US01/ 27206 28 FEB 2005
and the flask vented to release the evolved nitrogen. After 30 m nutes at
0C, the reaction wasl Gskasin bauad phophiniromee(latmae) suspehdeduinsiry THF r eact i on

m xture was,th filtere shed with_dr nd the resin i mpbilized
Tl avaer DA GSEPhat ETaRalAS R sle? ARiferats b sineroen

et hyl | t@r beeanstitsdvis SkioRd dt70PEOHG Efipedl Vigkrs- Step 2. Synthesis of

| socyanate from carboxylic acid

Step 4. Synthesis of guanidine

The reaction product of step 3 above was cooled to room
temperature and 2 equivalents of (S)-(+)-2-methylpiperazine were added.
The reaction mixture was then heated at 70°C with stirring for 2 hours and
15 cooled. The resulting mixture was filtered, washed with THF, and the
combined filtrate was concentrated in vacuo and the residue purified by silica
gel chromatography, eluting with 10% methanol in DCM with 2% triethyl
amine. The final product could be further purified with reversed phase HPLC.

HPLC: 7.27 minutes
20 MS: MH+ =530.5

Example 45

Synthesis (4-{[(1Z)-2-aza-2-(2,6-dimethylcyciohexyl)-1-(3,5-
dimethylpiperazinyl)vinyllJamino}phenyl)-N-[2-(2,4-
dichlorophenyl)ethyllcarboxamide

25 Step 1. Synthesis of immobilized{4-[aza(triphenylylidene)methyl]phenyl}-
N-[2-(2,4-dichlorophenyl)ethyllcarboxamide

1 mmol of resin bound triphenylphosphine in a round-bottomed
flask was suspended in THF and cooled to 0°C with stirring. 1 mmol of the



To 1 mol of carboxylic acid dissolved in 5 mM of DCMwas added 1 mmol of
triethyl amne and 1 mmol of di phenyl phosphorazi date. The reaction was
then stirredwg@desgabtrogen for 30 mnutes at OC and then at 10 _50C for 3
hours. The resulting mixture was then cool ed to room tenper at ditd/USi1/27206
concentrated i n~vacuo, and then dry THE was added to make up a stock
solution of the isocyanate which was used withgyt further puri Ez'ﬁﬁt&i?o 05
Step 3. Synthesis of carbodiimde To resin bound phophini m ne I
suspended in dry THE 15 was added 1 mmol of the isocyanate of step 3. The

suspensi on was atzidrer(fﬂ(azfaﬁ’uai’orh@ihwpﬁén%})ﬁ-[‘zﬂ(z%-‘a?o‘?ﬂtﬁ’é ﬁé hy- Step 4.
Synt hesi s of guaﬂ% 3i n%?The reaction product of step 3 g ove’was cooled to
room tenper at uPEVARACOX@RIfehvas thenadded siovay di setatyioptiaes azd te fiwsie

. 20 SO P O Rl s v

hours and cool ed. The resulting mXtu

and the conbi nedasfstiredeaateovasteparsratiredoed holiry aa4haMHtdRE HEShA it
purified by il I bmgel chromat ography, eluting wth 10% nmethanol "1 n B&\W
with 2%riethyl rf1d thenesin iamopHlisad d4-leza(tinhanyididene metbglihernyéviesed

P Gt 5205 bo" Etial 2B EeRn o Bl R RRE rour.

[4-({1-((3S)-3-nethyl pi perazi nyl) (1Z}-2-aza-2-[4(trifluoronethyl)cycl ohexyl

] vi nyl } ami no} ph@t@R 2- N- [ 2Syathesiscifl isocyzmeny fioet Bitide RydrexAmrge 5 Step 1.
Synt hesi s of

i mobi | i zed{ 4- [ aza(tri phehgllyg bﬂé;ﬁedimfmhylbmbﬁéxi/lhhhnﬁ@h%&oﬁh@r@@' orophenyl)

et hyl ] car boxam'o(ggn % FZ\T%BI of resin. bound tri phen\él yhosphine in o

ar ound- bot t oned Y MEERIAGILIS e EANEVE aminatiomel 26dlimethyicyadhaxanoasiasrinng.

1 mol of tHbe Sakaiea GHittl ! i h z 0

di chl or ophenyl )et| i ylcl car bgﬁgmg%gyélﬁghg%hzg%I:s1l[7§\?A((39§%)J’érr’rﬁer”B%Tti ons

and the flask \Rfttosied Baskfited withre refluad ccedienistr agemddbbitemi 30phosyRs at
The

0C, th ti i t t for 8 h .
Cesul ting xS0 L ERE B 880 S Shihenalon vasynaatad tarafuxig 105y n
i mobi | zed{ 4] ami( I tirpberyéar (udaam) FREMIBOREBHAURYY; [Fhd Soiftidh GRLQPAENY!)

et hyl ] .
and concentrated in vacuo and the resulting isocyanate was either distilled or

15  used as such.

Step 3. Synthesis of carbodiimide

To resin bound phosphinimine (1 mmol) suspended in dry THF
was added 1 mmol of the isocyanate from step 2 above, and the suspension
was stirred for 8 hours at 70°C in a capped vial,

20 Step 4. Synthesis of guanidine

The reaction product of step 3 above was cooled to room
temperature and 2 equivalents of the cis-2,8-dimethylpiperazine were added.
The reaction mixture was then heated at 70°C with stirring for 2 hours and
cooled. The resulting mixture was then filtered, washed with THF, and the
25  combined filtrate was concentrated in vacuo and the residue purified by silica
'gel chromatography, eluting with 10% methanol in DCM with 2% triethyl
amine. The final product could be further purified with reversed phase HPLC.

HPL.C: 7.6 — 7.9 minutes



15 carboxam de was dried in vacuo for 8 hours. Step 2. Synthesis of
| socyanate from carboxylic acid To 1 mmol of carboxylic acid dissolved in 5

m of DCMwa®2igsdgded 1 mmol of triethyl amne and 1 muol of
di phenyl phosphor azi date. The reaction was then stirred und®iT/¥swmnomen for

30 mnutes at OC and then at 20 50C for 3 hours. The resulting m xture was

then cooled to roomtenperature, concentr d in vacuo, and thep d[g gm@
was added to nake up a stock solution of t i socyanat e whi ch we8 kR

wi thout further purification. Step 3. Synthesis of carbodiimde To resin

bound phophi MSriMid+(58mol ) suspended in dry THE 25 was added 1 nmol of
the i socyanate fromstep 2 above. The suspension was then stirred for 8
hours at 70C in a capped vial. Step 4. Synthesis of guanidine The reaction

product of step 3 above was cool ed t%){a?ﬁnf nperature and 2 equival ents
(S)-(+)-2-nethyl pi perazi ne were added: gle 02/ 18327 PCT/ US01/ 27206 91

28 FEB 2005 reaction m xture was then heated at 70C with stirring for 2

hours and cool esyntﬁbgisr@p(qt' § ggp n filtered, washed w th THF,
?%q

ol eSynti 5y as phen i1 _
R e G

C , hgg)yu/i'h‘ﬂz-f(@%-rret hanol in DCM
With 2%triethyl amne. 5 ylatbylleathaxamideairt her purified with

reversed ph LC. . 7.59. mnutes MS: MH+ = 584.3 Exanple 53 10
Synt hesi s O?@Phﬁ '@%%es:s o? lmmo%ll|zed{4-[az__a(triphenyly!idene)methyl]p

{4-{(1- ({39) - 3- net hy| PVi&fadidighipropheny)ethyl]eataxentioey cycl ohexy|h)ev”|yr'kl| ] ani

no}phenyl )-N-[2-(2,4 1 ; ;
mmol of resin bound triphenylphosphine in a round-bottomed

flask was suspended in THF and cooled to 0°C with stirring. 1 mmol of the

10 azide ([4-(azadiazomvinyl)phenyl]-N-[Z-(2,4-
dichIoropher?yl)gth}/!lq?rboxamide) was then added slowly in small portions
and the flask vented to release the evolved nitrogen. After 30 minutes at0°C
the reaction was stirred at room temperature for 8 hours and then filtered
washed with dry DCM, and the immobilized {4-

15 [aza(triphenylylidene)methyl]phenyl}-N-[2-(2,4-dichlorophenyl)ethyl]
carboxamide was dried in vacuo for 8 hours.

Step 2. Synthesis of isocyanate from amine hydrochloride

| To 1 g of an amine hydrochloride in a round-bottomed flask
fitted with a reflux condenser was added 6 ml of phosgene solution in toluene

20 (20%). The suspension was heated to reflux (110°C) until it turned clear
(usually after about 2-8 hours). The solution was cooled and concentrated in

vacuo, and the resulting isocyanate was either distilled or used as such.

Step 3. Synthesis of carbodiimide

To resin bound phophinimine (1 mmol) suspended in dry THF
25  was added 1 mmol of the isocyanate from step 2 above. The suspension was
then stirred for 8 hours at 70°C in a capped vial,

Step 4. Synthesis of guanidine



di chl orophenyl ) et hyl ] carboxam de Step 1. Synthesis of

i mmobi i zed{4-[aza(triphenylylidene)nethyl]phenyl} N-[2-(2, 4- d| Q yl)
et hyl ] car boxaM&®&/183271 ol of resin bound triphenyl phosphi ne Q},ﬂgmﬁ%m
around- bottoned flask was suspended in THF and cooled to OC with gtirri n&].
1 mol of the azide 83 B FEB 2005
([ 4- (azadi azonvi nyl ) phenyl ] - N-[ 2- (2, 4di chl or ophenyl ) et hyl ] car boxam de) was
then added slowy in small portions and the flask vented to rel ease the

evol ved nitrogen. After 30§ %&%rﬁsro%ct 8@5%9% L58F a8 cBRedSidi robRd at

roomtenperature for 8 hours. e reaction ture was then filtered,
washed with dry {Xhperaturetdrel 2 eguivalemt®bf (1$,68)-2,6-dimethylpiperazine (synthesmed

L by ] sar boxam dBEJab. 4PN oaCoRALEt AN LTl RbarL &l HE8 &8 were gded
| socyanate from ﬁﬁal?ﬁ’é(}’%é(ﬁloﬁ%&t@réﬂ% ﬂeé‘i@ﬁ'ateif() C with stlrrmg for 2 hours and

3- net hoxycycl ohexanecar boxyl i ¢ aci Issolved in 5 DCM was added 1
mol of triethyl canfede Tawdrebctiomimixtiirelivalseghegn rﬂltee&gdawaasi\edamﬁw Tirre anddbei on

h 30 .,0C .
e i Sl e At e S 1
conoentrated 1n uaruoniidglebhy, Sluind e HEHBROHATBCNPRIRY, LRI 2116

2 g FE6 2005 a a stock solution of the isocyanate ich
was used wit hout andine.t fibe fpmni pfadest canld bet fupther payifiechedthgewersedrmwse MPLe.
To resin bound phophinimne (1 mvl) suspended in dry THF 5 was added 1
nmmol of the isoc a¢197 ‘fsgg gt ep 2 above. The suspension was then stirred
for 8 hours at 7 EB & vial. St ep 4. Synthesis of guanidine The
reaction pro @&ﬁ ﬁép%@ve was cooled to room tenperature and 2
equi val ent s ( | pi perazi ne were added. 10 The reaction

m xt ure was then heated at 70C with stirring for 2 hours and cool ed, The
rPS~I1ting m xture was filtered, washed %’E%}ngz and the conbined
filtrate was concentrated in vacuo and t due purified by silica gel
chromat ography, eluting wth 10% nmethanol in DCMwith 2% triethyl am ne.

The final product wasgfupther RYaldi9fotyyd. 548588l EydBhExyl)-1-(3,5-
dimethylpiperazinyl)vinylJamino}phenyl)-N-[2-(2,4-
dichlorophenyl)ethyl]carboxamide

15 Step 1. Synthesis of immobilized{4-[aza(triphenylylidene)methyl]phenyl}-
N-[2-(2,4-dichlorophenyl)ethyl]carboxamide
1 mmol of resin bound triphenylphosphine in a round-bottomed
flask was suspended in THF and cooled to 0°C with stirring. 1 mmol of the
azide ([4-(azadiazomvinyl)phenyl]-N-[2-(2,4-

20 dichlorophenyl)ethyljcarboxamide) was then added slowly in small portions
and the flask vented to release the evolved nitrogen. After 30 minutes at 0°C,
the reaction was stirred at room temperature for 8 hours and then filtered,
washed with dry DCM, and the resin immobilized {4-
[aza(triphenylylidene)methyl]phenyl}-N-[2~(2,4-dichlorophenyl)

25 ethyllcarboxamide was dried in vacuo for 8 hours.

Step 2. Synthesis of isocyanate from amine hydrochloride

To 1 g of 2,3-dimethyicyclohexylamine hydrochloride in a round-
bottomed flask fitted with a reflux condenser, was added 6 mi of phosgene
solution in toluene (20%). The suspension was then heated to reflux (110°C)



15 HPLC: 6.95 m nutes MS: M+ = 546.3 Exanple 54 20 Synthesis of (4-{[1
-((3S) - 3-net hyl pi perazinyl)-2-((2S, 3S,1S5,5R)-2,6,6trinethylbicyclo[3.1.1

] hept - 3- WQ 02t8822- azavi nyl ] am no} phenyl ) - N-[2- (2, 4 PCT/USO1/27206

di chl orophenyl ) et hyl ] carboxam de Step 1. Synthesis of

I mobi | i zed{4-[aza(triphenylylidene)nethyl]phenyl}N-[2-(2, 4-di chl or ophenyl)
et hyl ] carboxam de 1 mmol of resin bound téjlphenyl phosphine in 2% FEB 2005
around- bottoned fl ask was suspended in THF and cooled to OC with stirring.
1 mol of the 25 azide ([4-(azadiazonvinyl)phenyl]-N[2-(2,4

di chl or ophewstilytstuhyed cleaboxsudiyedfterabop o ﬁégfsﬁ. Sr*r%%,it@ Wég'c:%o ortions

and the flagk,vented to rel ease the evolved nitrogen. es at
0C, the re [ FonceRitated i vaauarandtha tesuiingdsocyariate whseither didiiied or
resulting Wadz4 §§er/ PCT/ US01/ 27206 28 FEB 2005 mixture was then
filtered, washed with dry DCM and the resin i mmobilized

{4[ aza(triphenyl ylidene) net hyl ] phenyl }-N-[ 2- (2, 4-di chl or ophenyl)

et hyl ] car boX@P He wasSnthedisiof czmbodiirhide 8 hours. Step 2. Synthesis of

i socyanate from am ne hydrochloride 5 To 1 g of (1

S, 2S, 3SH5R) - (+) - i sopi T cesip heyhdBHhini ) 46, o - d
f{ask fi tt) (vm') |hsop|r ef | ux co]r?ﬂenméhgr?mr\'/:gg,% gﬁ@eﬂbggﬁfbg?&%cﬁ@%g%égrﬁt I on
in tol uene%?afb@éqe&ﬁé“ Gf thenigosyamrtadram stem? above. Hiras suspensio WeX

(1100) unt ithen stikea 1615 HbBAr of #3424 ¥ BREEG Bliou! 2-8 hours). The solutlon

was cool ed and concentra I'n vacuo, resulting 10 isocyanate was
either distilled or used as such. Step 3. Synthesis of carbodiimde To

resin boun®tBRdphi ni Bynghesis ofrgupniiispended in dry THE was added 1 mmol of
the i socyanate fromstep 2 above. The suspension was then stirred for 8

hours at 70C in a cappedeaction piddiiites sfep SNBSS BboBHATIGLME
10  temperature and 2 equivalents of cis-2,6-dimethylpiperazine were added. The
reaction mixture was then heated at 70°C with stirring for 2 hours and cooled.
The resulting mixture was filtered, washed with THF, and the combined filtrate
was concentrated in vacuo and the residue purified by silica gel
chromatography, eluting with 10% methanol in DCM with 2% triethyl amine.
15 The final product could be further purified with reverse phase HPLC.

HPLC: 7.97 minutes
MS: MH+ = 558.5

Example 48

Synthesis of (4-{[1 -((38)-3-methylpiperazin
yl)-2-(trans-2-
20 methylcycloh.eptyl)(1Z)-2-azavinyl]amino}phenyl)-N-[z-(2,4-
dichlorophenyl)ethyl]carboxamide

Step 1. Synthesis of immobilized{4-[aza(tri i
_ - phenylylidene)methyi]phenyi}-
N-[2-(2,4-d|chlorophenyl)ethyl]carboxamide ) viphenyl

1 mmol of resin bound triphenylphosphine in a round-bottomed
25 flask was suspended in THF and cooled to 0°C with stirring. 1 mmol of the
azide ([4-(azadiazomvinyl)phenyl]-N-[2-(2,4-
dichlorophenyl)ethyl]carboxamide) was then added slowly in small portions

and the flask vented to release the evolved nitrogen. After 30 minutes at 0°C



The reaction product of step 3 above was cooled to room tenperature and 2
equi valents of the (S)-(+)_2-nethyl pi perazine were added. The reaction

m xture was We@abzmwsat 70C with stirring for 2 hours and cool edeT Ki®27206
resulting mxture was filtered, washed with THF, and the conbined filtrate
20 was concentrated in vacuo and the residue purified by silica gel

chromat ography, eluting with 10% nethanol in DEMwith 2% tri et hyk BahERe005
The final product could be further purified with reversed phase HPLC. HPLC:
8.68 mnutes M5, M= 570 25 WD 02/18327 94 Exanp~e 55 PCT/ US01/27206 ~ ¢
F E B 2005 Synt ﬂ&qe@cgpn(\/@s{sttg[red at room temperature for 8 hours. The reaction

-((3S} - 3-net hyl g i AR -(. 2 i | cyel ohexyl ) vinyl]am no
phenyl ) N L2- (2 e S hrarnai BSTe, M e LB peEing 85 imeluted (4
i mobi | i zed{ 4-_[bza(tnphphym}jdQnei)d@ﬂ@l]@n@hyl}]m@my,u}mcﬂ@rd%eﬁyw chl or ophenyl )
et hyl ] car boxamg 1 mmol of resip bound triphenyl phosphinei'n

ar ound- bot t oned fwg%@rb\%éng%ﬁ@ﬁdﬁ@di’ﬁ vaquodag8dwwIrsd to OC with stirring.
1 nmmol of the azide ([4-(azadiazonmvinyl)phenyl]-N[2-(2,4 10

di chl or ophemyf ) 8tdjy] car bg}gﬁmeg%)%fv}@éc e%ﬁfggﬁi%%%(#ﬁlﬂsf@ | portions

and the flask vented to release the evolved n m nut es at
0C, the reaction was stif )1 r .8 houyrs, The
resulting mxture was the{)lq?? ?E terégg'? F’@?@ﬁ%ﬁﬁ%@ﬁ@?%&f/&m'ww resin

i nmobi li zed (synthesized by hydroboration of 2-methylcycloheptene as described by H.C

{4[ aza(tri phen i dene) net.hyl ] phenyl }-N-[2- (2, 4-di chl orophenyl) 15° "

et hyl ] car boxamYéJé)Mynagt %r:?eeéralﬂ?]ﬁ u%gf'\'fﬂg ﬁém'ﬁwgt(é%@) Ins@riphed bottofmed

i socyanat e frorfizarifedhyih acBhigk cd - i LGyl ahexam ne
hydrochl oride in a round- bottorredﬁ?%gss &???g%egft%ﬂpgmr}’te%&?%@@mm%r,
was added 495 dplugne (BRbegelhe suspenision was tietm beated0%:fuT D1 CCCIRAAFON Was
then heated t0y,nad clear (usually after about 2-8 hours). The solution was cooled and

concentrated in vacuo, and the resulting isocyanate was either distilled or
used as such.

Step 3. Synthesis of carbodiimide

15 To resin bound phophinimine (1 mmol) suspended in dry THF
was added 1 mmol of the isocyanate from step 2 above. The suspension was
then stirred for 8 hours at 70°C in a capped vial.

Step 4. Synthesis of guanidine

The reaction product of step 3 above was cooled to room
20 temperature and 2 equivalents of the (8)-(+)-2-methylpiperazine were added.
The reaction mixture was then heated at 70°C with stirring for 2 hours and
cooled. The resulting mixture was then filtered, washed with THF, and the
combined filtrate was concentrated in vacuo and the residue purified by silica
gel chromatography, eluting with 10% methanol in DCM with 2% triethyl
25 amine. The final product could be further purified with reversed phase HPLC.

HPLC: 7.9 minutes
MS: MH+ = 544.3



20 reflux (110C) until it turned clear (usually after about |2t8 hours). The
solution was cooled and concentrated in vacuo, and the resu ngis of
| socyanat wones183%i t her di s'éli I Ihedhpr_ usﬁg ?i ?#rglh) ?ngeﬁde§¥? Sﬁ‘r’§/72*f‘r—lE -
carbodiimde To resin bound phophi ni m _
i 2 above. The suspension was
added 1 mmol of the isocyanate fromstep : _
;Aﬁ:n stirred for 8 hours at 70C :cn ? cagpe(ggzleab\ésszggl éeld thn'; ggfnl iBOfFEB 2005
i di ne The reaction product of step a ( _
?g?rgler ature and 1.2 equival ents of (S)-(+)-2-methylpiperazi nte \r/vgrﬁlagd?ﬁgh
WO 02/]8327 95 PCT/ US01/ 27206 282~hFERaﬂQQg 45;30{23& ll_gg ;ne)s(urti e e
ith stirring for ours and d.
C\ggt ??I ?terzgc vaashed W th '?'HF, and the conbined filtrate was concentrated

i9 ofi(8i }lmi el uting
in vacuo and the r§¥ntlmsm@fl(m{{aﬂ-(@R)Q-kne.thyllﬂgbrﬂ]ﬁ Ry, t y
wi th 10% et hanol methyicyctohép 12)-2@2&%%;, yﬁﬂ‘a{ d?; _dll\J/%: K/ﬁ#
be further purified with regj We‘fﬁ a mide

544 Exanpl e 56 Synthesis of

Sta kB . 0, . -
(4-{[ (17 - 28%ep12- ( 2, ByAtHBYiH v ﬁ1'oBh‘iE .} E%:g pﬁ%nylyl|dene)methyl]pheny1}-
' ' | .{2q1 R : :

i ohi of ophenyl yet hyl | ol naiGBRERe fﬁﬁh hexpeidy

: - i ' | I N-[ 2- (2, 4-di chl orophenyl)
i mobi | i zed{4-[aza(tr thﬁ.m%)ﬂésjgﬁggg&&(g&{%hen }hljj?ﬁ[)'g'lpqgwmmd-hottomed
et hyl ] carboxam de 1 mmol or reési ( 4 to 0 with
ar ound- bot t baskiwas snsaemdmmdwmmﬂ@@bma td BECafth SARRGY 1 Rl ¥k 0
stirring. 1 lof the azide : boxam de) was
([ 4- (azadi a%%ﬁgI(ﬁy{a)ZBH@;ym\alﬂylp@qrM]%[&lﬁ?ér ophenyl ) et hyl ] car ; Of(ease % o
t hen adged @ibl@f&dphéhy%ﬁﬁ\y cBRSdG \%%%tttwg ¢ ol ldaakgi/ ity eﬁdg@t i qertiqmsi at room
evol ved nitrogen. After @mnu){es_?\% : Tﬁgﬁé Wiy in .ﬂ
t enper at ur ebihegflaskuvanted e releast ttenevolved nitrogen. After 30 minutes at 0°C,

the reaction was stirred at room temperature for 8 hours. The reaction

mixture was then ﬁlt_erﬁéd',_‘washed with dry DCM, and the resin immobilized {4-

[aza(triphenylylidene)methyl]phenyl}-N-[2-(2,4-dichlorophenyl)

15 ethyllcarboxamide was dried in vacuo for 8 hours.

Step 2. Synthesis of isocyanate from amine hydrochloride

To1gof trans-2methylcycloheptylamine hydrochloride
(synthesized by hydroboration of 2-methylcycloheptene as described by H.C.
Brown et al , Tetrahedron, 43, No.18, 4071-4078 (1987)) in a round-bottomed
20 flask fitted with a reflux condenser, was added 6 m| of phosgene solution in
toluene (20%). The suspension was heated to reflux (110°C) till it turned
clear (usually after about 2-8 hours). The solution was cooled and

concentrated in vacuo, and the resulting isocyanate was either distilled or
used as such.

25 Step 3. Synthesis of carbodiimide

To resin bound phophinimine (1 mmol) suspended in dry THF
was added 1 mmol of the isocyanate from step 2 above. The suspension was
then stirred for 8 hours at 70°C in a capped vial.



20 m xture was then filtered, washed with dry DCM and the resin

I rmobi i zed

{4] aza(tri phveoyb/yssedene) met hyl | phenyl } - N-[ 2- (2, 4- di chl or ophepgir)usoi/27206

et hyl ] car boxam de was dried in vacuo for 8 hours. Step 2. Synthesis of

| socyanate from am ne hydrochloride To 0.5 g of 2,2 dinethyl cycl ohexam ne
hydrochloride in a 25 round-bottonmed flask f87ted with a refl ux cDgdEpse05
was added 4.5 m of phosgene solution in toluene (20% . The resulting
suspension was then heated to reflux (110C) until it turned clear (usually
after about 2-Stepérs). Spéhesis of pvanidine cool ed and concentrated in vacuo,
and the resulting isocyanate was either distilled or used as such. WO
02/ 18327 96 PCT/ US01/ 27 20heregctor pRoAg Bf Stepp3 aboBy masexicdedto mambodi i mi de

T i n bound, phophi. i 1 ol i y THE dd |
of the i socyanitBBPAerED 2 it AEREABS Imetatlp hetatinn Were Bdbea T
hours at 70C i PedctioanBsdune whs healidem 7b° Stk RAFIng F 2GRN Fnsobisd Thg

reaction product of step 3 above was cooled to room tenperature and
equi val ent D of resulting mixtHye piasdshan fiterage washedevth THE, anddloe icombined ure was

t hen heated at g 1 th. stire) or h and. cool ed. . The .resulting
m xture was f!Tl@%ﬁ%\go,a%m%cg}gg&ir{ﬂ%h@oa%&%ﬁere%jc |%E}'efjltfy[ ?'H‘faege 0 was
concentrat ed i bhromatogdshyt, Reutimesivithi @ 0P8 rickhaasb) iy DENIivih 2% triethyl amine.

chromat ography, eluting with 10% nethanol in DCMwith 2% triethyl am ne.

g AN -
The final prodlbe fglPEPdyst cauidres fusther pusfiednith reroesesqthasiealdBLEPLC. HPLC:
8.10 mnutes Ms: M= 558.6 15 Exanple 57 ~u N-[2-(24-di hl

HPLC: 24.3 minutes
10 MS: MH+ =558.5

Example 50

Synthesis of (4-{[1-((3S)-3-methylpiperazinyl)(1Z)-2-aza-2-(trans-4-
methylcyclohexyl)vinylJamino}phenyl)-N-[2-(2,4-
dichlorophenyl)ethyllcarboxamide

16 Step 1. Synthesis of immobilized{4-[aza(triphenylylidene)methyi]phenyi}-
N-[2-(2,4-dichlorophenyl)ethyljcarboxamide
1 mmol of resin bound triphenylphosphine in a round-bottomed
flask was suspended in THF and cooled to 0°C with stirring. 1 mmol of the
azide ([4-(azadiazomvinyl)phenyl]-N-[2-(2,4-

20  dichlorophenyl)ethyl]carboxamide) was then added slowly in small portions
and the flask vented to release the evolved nitrogen. After 30 minutes at 0°C,
the reaction was stirred at room temperature for 8 hours . The resulting

. mixture was then filtered, washed with dry DCM, and the resin immobilized{4-
[aza(triphenylylidene)methyl]phenyl}-N-[2-(2,4-dichlorophenyl)ethyl]
25 carboxamide was dried in vacuo for 8 hours.

Step 2. Synthesis of isocyanate from carboxylic acid

To 1 mmol of trans-4-methylcyclohexanecarboxylic acid
dissolved in 5 m| of DCM was added 1 mmol of triethyl amine and 1 mmol of
diphenyl-phosphorazidate. The resulting mixture was stirred under nitrogen



Synt hesi s of

(4-{[(12) -2-aza-1-(3,5-di nethyl pi perazinyl)-2-(2,6,6trinethyl bicyclo[3.1.1

] hept - 3- WwOwe/mesk? am no} phenyl }- N-[ 2- (2, 4di chl or ophenyl ) et lpd1)esniboxam de

Step 1. Synthesis of imovbilized{4-[aza(triphenylylidene)nethyl]phenyl} c

orophenyl )ethyl Jcarbid ,oxame 1 mmol of resin bound triphenyl phosply’in? BMnos

around-bottoned flask was suspended in THEggnd cooled to OC with stirTi ES

1 mmol of the azide

([ 4- (azadi azonmvi nyl ) phenyl ] - N-[ 2- (2, 4di chl orophenyl ) et hyl ] car boxam de)t yas

then added #Ir@3Ql pinutes mh0DfC@mdtthenat ZH°Gridr 8 ouks.aTkevestlidgtmixibaase t he
the reaction was stirred at room

evol ved nit&o(gleg. After, 30 m'{but es at 0C t

t enper at ur eSPEFY 40 ieMLempgLatuLe, gancegtrataddn vacugs andBean ary Tetfewaswas hed
w th dry DChHdédeh [R5 h Rid ; : .

{4[ aza(tri phenyl yl Fﬂ(f}g(r?e{bsrr%{% F\?/ p g!rild))/ ?fiﬂle[ '50?553”2?*%.“%'1%?'6?“’&&1%% W'thom

et hyl ] car boluthiesi@uvifisatibri.ed i n vacuo for 8 hours. WD 02/18327 97

PCT/ US01/ 27206 2 ~ FED Step 2. Synthesis of isocyanate from am ne

hydr ochlzor i I9 1 g @af .i.sopi nocampheyl am ne hydrochloride in a
roundbotS?onggeR ask fS%/E‘fé‘ Sga &?FGE{HB@%@% condenser, was added 8 m of
phosgene solution initol ue[he %00{2 The resul ti nﬂ suspensi on was then
heated to reflux 5 (118&SIDAUNG;RhgRiMEiNe (Lmmelsuspeyded indryaboft 2- 8

hours) . ThewggladHeaN MA%ol of A% %@cglﬂg?tl%ﬁrcgﬁ%ttéﬁb% V3, Vﬁ?@%y%&%wes

resulting isocyanate was either or used as suc

Synt hesi s ostireed fesd howrdat 76°€ds iancappeddviphophi ni mine (1 mol ) suspended in
dry THE 10 was added 1 mmol of the isocyanate fromstep 2 above. The
suspensi on stirr . 8 hours.at 70C in a capped vial. Step 4.
Synthesis o u%fni din gntkgéls of guanidine

10 ‘The reaction product of step 3 above was cooled to room
temperature and 2 equivalents of (S)-(+)-2-methylpiperazine were added.
The reaction mixture was heated at 70°C with stirring for 2 hours and cooled.
The resulting mixture was then filtered,'washed with THF, and the combined
filtrate was concentrated in vacuo and the residue purified by silica gel

15 chromatography, eluting with 10% methanol in DCM with 2% triethyl amine.
The final product was further purified with reversed phase HPLC.

HPLC: 7.59 minutes
MS: MH+ = 530.3

Example 51

20 Synthesis of (4-{[1 -((3R)-3-methylpiperazinyl)(1Z)-2-aza-2-(trans -4-
methylcyclohexyl)vinyl]Jamino}phenyl)-N-[2-(2,4-
dichlorophenyl)ethyl]carboxamide

Step 1. Synthesis of immobilized{4-[aza(triphenylylidene)methyl]phenyl}-
N-[2-(2,4-dichlorophenv!)ethyljcarboxamide
25 1 mmol of resin bound triphenylphosphine in a round-bottomed
flask was suspended in THF and cooled to 0°C with stirring. 1 mmoil of the
azide ([4-(azadiazomvinyl)phenyl]-N-[2-(2,4-

dichlorophenyl)ethyljcarboxamide) was then added slowly in smail portions



The reaction product of step 3 above was cooled to room tenperature and
1.2 equival ents of 2, 6-dinethyl pi perazi ne were added. The 15 resulting
reaction m xtWP&2R7 heated at 70C with stirring for 2 hours Wg%‘aﬁ/l"%(’
The resulting reaction mxture was filtered, washed with THF, and the
combined filtrate was concentrated in vacuo and the residue purified by
silica gel chromatography, eluting with 10% ngyhanol in DCMw th Z?g)FeEIB 20
triethyl amne. The final product could be further purified with tTevers
phase HPLC. 20 HPLC: 8.83 mnutes Ms: M= 584.6 WD 02/18327 98 Exanpl e 58

2 S 1= E8 ~QQ ~andjhe ﬂé§k?’ebmd(w-r§[ebse Ztht(a ;Vg'vgfr?itrng?ﬁr}] t,)bi\ft(:e; gPoT@“ieslat o°C.
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- in nd_cool e :
1 or | e SRR PR el s RS b0 S0
di chl or ophenyl ) et hyl ] car boxam de) was then added slowy in small portions

and the flask \Steped to rsyﬁmeeistdfesmln\é@fram5@.?%},%@%&@ 30 m nutes at
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about 2-8 hour: FLated invas _ i1 @y T weasnadahed o Mkbhmpva'ziEMk and
the resulting isoRewAmsTRe WstyBhbfdsknithihdd L6Sy UindSe i st ais,

Step 3. Synthesis of carbodiimide

To resin bound phophinimine (1 mmol) suspended in dry THF
15 was added 1 mmol of the isocyanate of step 3. The suspension was stirred
for 8 hours at 70°C in a capped vial.

Step 4. Synthesis of guanidine

The reaction product of step 3 above was cooled to room
temperature and 2 equivalents of cis-2,6-dimethylpiperazine were added. The
20  reaction mixture was then heated at 70°C with stirring for 2 hours and cooled.
The resulting mixture was then filtered, washed with THF, and the combined
filtrate was concentrated in vacuo and the residue purified by silica gel
chromatography, eluting with 10% methanol in DCM with 2% triethyl amine.
The final product was further purified by reversed phase HPLC.

25 HPLC: 7.92 minutes
MS: MH+ = 544.3



Step 3. Synthesis of carbodiinide To resin bound phophininine (1 mol)
suspended in dry THE was added 1 mmol of the isocyanate fromstep 2 above.
The suspemsd emswes then stirred for 8 hours at 70C in a capeqeehatwe St ep
4. Synthesis of guanidine The reaction product of step 3 above was cool ed
to roomtenperature and 1.2 equivalents of (S)-(+)-2-nethyl pi perazine were
added. PCT/USII | /272116 WD 02/18327 99 Pgg/ US01/ 272116 2$ FEB' 2§ FHEEe 200
resulting reaction mxture was heated at 70C with stirring for 2 hours and
cooled. The resulting mxture was then filtered, washed with THF, and the
combined filtrate was concentrated i rExaaple 82d the residue purified by
silica gel chromatography, eluting with 10% methanol in DCM w th 2%
triethyl 5 am ne. The final product could be further purified with reversed

phase HPLC. HPLC: SyniBesisroit [ds({w(3$)¥e-me erazingl)¢1 892 agathesl s of
(4-{[1 -((3S,59)- 3(t5tfhlldi‘6h’i‘ethl_9l)§9&liﬂ1é%9| aﬁnﬁé TN-[2-(2,4-

met hyl cycl ohexyl ) vi nyl ) am nejj, @ﬁ]ﬁ;pug rboxaml

di chl orophenyl ) et hyl ] car boxam de tep esl s o

i mobi | i ged{gfe[pa—;a(t r :-%%E )gbﬁﬁﬂﬁggﬁi ; [ﬁﬂ;@ % % %ﬁimgFﬁYﬁ oup_henyl
b d
Lround: bot tomed 15 11 Nap- ek SHoleRHER Qfﬁ ed to OC vith
stirring. 1 nmol of th

([ 4- (azadi azomvi nyl )phgrw%?l ﬁfr[efrt Boynd EVFHWHMP'”@[‘H;E fundhbtiemed) was

t hen added sﬂasMwa$ susp@hdeddier THPRd dvled 8 0PCawth HRARET 1 AR !of the
evol ved n|tro ﬁ ter 30 mnutes at 0C, the reaction " was stirred at room
e ﬁﬂ%

t enper at ur e q adiazomyindiphenygN-[2-(2,4-
10 dlchlorophenyl)ethyl]carboxamlde) was then added slowly in small portions

and the flask vented to release the evolved nitrogen. After 30 minutes at 0°C,
the reaction was stirred at room temperature for 8 hours. The resulting
mixture was then ﬁltered washed with dry DCM, and the resin immobilized{4-
[aza(trlphenylyl|dene)methyl]phenyl}-N-[Z-(2,4-d|chlorophenyl)ethyl]

15  carboxamide was dried in vacuo for 8 hours.

Step 2. Synthesis of isocyanate from carboxylic acid

To 1 mmol of carboxylic acid dissolved in 5 m! of DCM was
added 1 mmol of triethyl amine and 1 mmol of diphenylphosphorazidate. The
reaction was then stirred under nitrogen for 30 minutes at 0°C and then at

20  30°C for 3 hours. The resulting mixture was then cooled to room temperature
concentrated in vacuo, and then dry THF was added to make up a stock

solution of the isocyanate which was used without further purification.

13

Step 3. Synthesis of carbodiimide

To resin bound phophinimine (1 mmol) suspended in dry THF
25 was added 1 mmol of the isocyanate from step 2 above. The suspension was
then stirred for 8 hours at 70°C in a capped vial.

Step 4. Synthesis of guanidine

The reaction product of step 3 above was cooled to room
temperature and 2 equivalents (S)-(+)-2-methylpiperazine were added. The



20 m xture was then filtered, washed with dry DCM and the resin
I mobi | i zed

{4] aza(tri pheoybydshdene) met hyI ] phenyl } - N-[ 2- (2, 4-di chl oropherpﬂﬁmu”nz‘m
et hyl ] carboxam de was dried in vacuo for 8 hours. WD 02/18327 100

PCT/ US01/ 27206 Step 2. Synthesis of isocyanates from carboxylic aci wa’
mmol of trans-4-nethyl cycl ohexanecarboxylic ag{d dissolved in 5 F

was added 1 mmol of triethyl amne and 1 nmmol of di phenyl phosphorazi date.
The reaction was then stirred under nitrogen for 30 5 mnutes at 0C and

then at 50C f oredtibounixturéheas et hemtedas 70herwitDstigigtfor 2R hRAREHRIGU €,
concentrat ed |ihvacuo and then dry THF was added to _nmake up a stock

sol ution of théNPIBRGUATHEWXINIG WASHREN fitewd.washat with THE: angdlne ﬁomnam 10
o ed I Mkl UREN Il VBl SRRl RN By gyl g

suspended in dry THF, was ad he TsocC
above. The suspeestatogrepdy, elutingstith 168 fethahd) v DCMWITFORY thiethys éﬁﬁk@éj

vial. Step hesis of gu |d| e The r tion product of ste 3 above
was cool edf fﬁ%h{‘a 8@8%8@@5 mrpugs%‘%w%eéﬁ@dowhase HPL

(2S, 6S) -2, 6-di net hyl pi perazine (synthesized as in E. Jon Jacobson et al.,
J.Og. Chem, QPLCATIF0 findtd895)) were added. The reaction mxture was
heated at 70C with stirring for 2 hours and cooled. The resulting mxture
was filtered, N@&shfid+w sdy 3HF, and the conbined filtrate was concentrated
I n vacuo and the residue purified by silica 20 gel chromatography, eluting
with 10% nethanol in DCMwith 2% riethyl amne. The final product could be
further purified with reversed phase HPLC. HPLC. 8.21 mnutes Ms: M+ =
544.5 WD (12/18327 PCT/ US01/ 27206

Example 53

10 Synthesis of (4-{[1-((3S)-3-methylpiperazinyl)(12)-2-aza-2- ~(3-
methoxycyclohexyl)vinyllJamino}phenyl)-N~[2-(2,4-
dichlorophenyl)ethyl]carboxamide

Step 1. Synthesis of immobilized{4- -[aza(triphenylylidene)methyl]phenyl}-
N-[2-(2,4-dichlorophenyl)ethyijcarboxamide

15 1 mmol of resin bound triphenylphosphine in a round-bottomed
flask was suspended in THF and cooled to 0°C with stirring. 1 mmol of the
azide ([4-(azadiazomvinyl)phenyl]-N-[2-(2,4-
dichlorophenyl)ethyl]darboxamide) was then added slowly in small portions
and the flask vented to release the evolved nitrogen. After 30 minutes at 0°C,

20 the reaction was stirred at room temperature for 8 hours. The reaction
mixture was then filtered, washed with dry DCM, and the resin immobilized {4-
[aza(triphenylylidene)methyl]phenyl}-N-[Z-(2,4-dichlorophenyl)
ethyl]carboxamide was dried in vacuo for 8 hours.

Step 2. Synthesis of isocyanate from carboxylic acid

25 To 1 mmol of 3-methoxycyclohexanecarboxylic acid dissolved in
5 ml of DCM was added 1 mmol of triethyl amine and 1 mmol of diphenyl-
phosphorazidate. The reaction mixture was then stirred under nitrogen for 30
minutes at 0°C and then at 50°C for 3 hours. The reaction mixture was then
cooled to room temperature, concentrated in vacuo, and then dry THF was



101 Exanple 60 5 2 $ F E B 2005 Synthesis of (acetyl oxy) et hyl
(29)-4-((E)-{[4-({[2-(2, 4di chl or ophenyl ) et hyl ] am no} car bonyl ) phenyl ] am no}{
[(1 S, 2S, 3 bR)83276, 6-trinmethyl bicyclo[3.1.1 PCT/USO1/27206

] hept - 3-yl Ji m no} net hyl ) - 2- met hyl pi per azi nel-car boxyl ate The synthesis of

t he above-nanmed conpound was acconplished by acyl ating the product ghﬁpﬁag %65
in Exanple 54 using the conditions set forgps in J. Al exander et al~%J.

Med. Chem, 39, 318-322 (1988). Exanples 61-113 10 Exanples 61-113 in the
tabl e bel ow were synthesized in a manner simlar to the above-described

procedur es (added kxanpkeup)a stock aslationiofithd Qobg_éhétgl\d,}qw] MR SOSRRT Rlthout
pr ocedur es. hesi s of carboxam des To a solution of an am ne

er al %ynh
(1.0 equi val eraeaondobenzoi ¢ 15 acid (1.0 equival ent) or
4-nitrobenzoic acid (1.0 equivalent) in THE was added EDC (1.5

equi val ent), Sl’? ke m XtSVn%é@@@oPéérrbB@ﬂm?ée roomtenperature (8-12 hours).
e

THE was renov and the ‘resi due was resuspended in ethyl acetate, washed

with water, dried with-godi - rated, and purifie
silica gel chromatography E’W%ﬂg‘; @ﬁﬁh'ﬁﬁﬂﬁgqiéﬂmﬂﬁﬁeﬁaﬁwmdQ/gT'H?é
chl or of ordm nwehadded Gemeokdf thy iéduyahatefromigtap & disve. AThd 508Pension was
t.he correspondi ng azi do carboxam é’e (1.0

azi docar boxapi des. To ol ution_of )
equi val ent) {H‘?n'lqﬁ—ﬁr%g’r}d%ﬁstqti-f hery Bptrnpsdivial. (1. 0 equival ent) at room 25
tenperature. After 8 hours ,the correspondi ng i socyanate was added (1.3

equi val ent s) SRgl4t he s@yHiHRR ¥y @hed at 55-80C overnight. To the
m xt ure was afﬂgd an am'yne (1.3 eqé?uﬁval ents). After being heated at the WD

02/18327 102 The reaction product of step 3 above was cooled to room
temperature and 2 equivalents of (S)-(+)-2-methylpiperazine were added.

10 The reaction mixture was then heated at 70°C with stirring for 2 hours and
cooled. The resuiting mixture was filtered, washed with THF, and the
combined filtrate was concentrated in vacuo and the residue purified by silica
gel chromatography, eluting with 10% methanol in DCM with 2% triethyl
amine. The final product was further purified by reversed phase HPLC.

15  HPLC: 6.95 minutes
MS: MH+ = 546.3

Example 54

.Synthesi_s of (4-{[1 -((3S)-3-methylpiperazinyl)-Z-((ZS,3S,1S,5R)-2,6,6-
trimethylbicyclo[3.1.1 Thept-3-yl)(1Z)-2-azavinylJamino}phenyl)-N -[2~(2,4-
20 dichlorophenyl)ethyl]carboxamide

Step 1. Synthesis qf immobilized{4-[aza(triphenyly|idene)methyl]phenyl}-
N-[2-(2,4-dichlorophenyl)ethyl]carboxamide
1 mmol of resin bound triphenylphosphine in a round-bottomed
flask was suspended in THF and cooled to 0C with stirring. 1 mmol of the
25 azide ([4-(azadiazomvinyl)phenyl]-N-[2-(2,4-
dichlorophenyl)ethyljcarboxamide) was then added slowly in small portions
and the flask vented to release the evolved nitrogen. After 30 minutes at 0°C,
the reaction was stirred at room temperature for 8 hours. The resulting



sane tenperature for 2 hours, THE was renoved. The residue was resuspended
in ethyl acetate, washed with water, dried over anhydrous sodi um sul f at e,
concentrat ed, ¥h/I3#71 fied by silica gel chronatography (CHCI bR 1/27206
90:10+0.1 % Et 3N 2% EtaN). The final products could be 5 further purified

wi th reversed phase HPLC. B. Fromnitrocarboxamdes 2 s F E B 2E~15 The

ni t rocar boxam de was taken up in ethanol (or nm&&anol) and purged \A'%%hl:‘ggy_ms
nitrogen. To this solution was introduced activated Pd/C (10%ww, 071

equi val ent) and gk i 7 hydr ogenat ed for about 30 10 m nutes or
until conplete bW%ﬁ%gfﬁ@“ﬁﬁ%@ r wagaed witbrdryi DEM, aodithe oesjh iGetdbikzed {4-
concentrated in a{tfph hdeR QN ext, . step. To a 0.5 M
acet one sol uti onmogcpi ?@d%at h) W’E‘gﬂ}@f’ﬂgﬁé’} ﬁ]ﬁdﬁg%nﬂ‘r‘ﬁdt"imaﬁanw& ent) and
sodi um car bonat efi¥leaEP¥amide wps waieddd dadud foraphesaene (3 equi val ent s)

dropwi se. After two hours at roomtenperature, the reaction 15 m xture was

concentrated in tor sol.vent and excess, thi ophosgene. The
resi due was takeghl%g’gﬁi n et%%K§%'§toe£fsémé(ﬁaatﬁaf§%cﬁfwnﬂ‘h ehioridei ed with

sodi um sul fage, and then necent ed.in vacuo to yield the isothiocyanate.
To a solution of the resuff? 999’2@%}#%@&&5&‘@')'r'ﬁoléllﬂsicamﬁheﬂamimsol ution)

was added an amihyerdchiSridsif é(%@f&-;ﬁéﬁtorﬁ%ﬁ%fasﬁmhtrehievﬂﬁhg\é%&g%%! the, \02(3%

reacti on m xture s concentrated in vacuo an

di ssol ved in et Rfi9ed &Mk oé phesgur soldtiqriri fdltmhe/(m%(}aﬁ’ﬁbf?éy g@g&f&ﬁ% To
| uti f ot ke dhi ' THE (0. 1 .M ded EDC il
ana the col ut i onraseeficed fy F’%rf%*m<a50‘%%W@xtﬂ’aa?wiuegemu;;ganigééﬁé@e2?

after which it Wasrs)odhedsdlotisroaEsc® ced 25 in an ice
bath for 1 with stirri n%.wAﬁ%fwaﬁ%Fﬁ??%ﬁréégﬁﬁa%‘?Wg aé]rqstgﬁ'irﬁ%m(@g
8

5,41 nut es I
equi val ent s)° waSO5YARCMAS piber datiadoer wees! as sucked at room t enper at ur .
After 20 mnutes, the reaction was diluted wth ethyl acetate and washed

wi th water. TheSespgous | fhedfs ) cted with ethyl acetate and the
conbi ned or gani c%yer S, gﬁer CO%Q%@,‘??Q%@% in vacuo, was purified by

PCT/ USO1/ 27206 WO 02/ 183 01/,27.206 $ F B 2005 silica gel
fl ash chromat ogr aphy (typ?cg:ar%%é lgﬁg(tdi "?'E’[m%vh W@@E/&mmdaﬁ iDciy THF

fol I oved by an Wadeeidod ‘omnastcl thetsb)anateiTiorh 8tdg'2 B80! THBGRBENSRY 9L
reverse phase RLER-JNG for 8 hours at 70°C in a capped vial.

15  Step 4. Synthesis of guanidine

The reaction product of step 3 above was cooled to room
temperature and 2 equivalents of the (S)-(+)-2-methylpiperazine were added.
The reaction mixture was heated at 70°C with stirring for 2 hours and cooled.
The resulting mixture was filtered, washed with THF, and the combined filtrate
was concentrated in vacuo and the residue purified by silica gel
chromatography, eluting with 10% methanol in DCM with 2% triethyl amine.
The final product could be further purified with reversed phase HPLC.

20

HPLC: 8.68 minutes
MS: MH+= 570
25



Starting Materials and Internediates 5 The requisite starting materials and
i nternmedi ates corresponding to the exanples in the tables are comrercially
avai | abl eV 021892be  synt hesi zed by nethods familiar to ong (qf/usf?)if}zHo(,i n the
art, by procedures shown in the preceding exanples, or by the W ng
procedures. Preparation of Non-commercial Phenyl et hyl am nes 10 Phenyet hyl
am nes used in the synthesis of Exanples 839487 and 88 nay be epared as
described in J. Winstock et al., J. Med. Chem 1166-1176 (1987#8 FEB 2005
repl aci ng nitromethane respectively with nitroethane, nitropropane and

ni trobutane. Preparation of [2 S or Exampie 55

R] - 2- am no- 3-[ 2, 4di chl or ophenyl ] propan-1-ol 15 Prepared fromL or D 2,4

di chl or phenyl al anine foll owing the procedure as gi ven i n J. Org Chem ,

65, No. 16, pp 58gntixexis)of m-@pa(r(asy-amfthﬁp% (5 2

H- napht hal en- 2- one Pdnpeﬂgqu@ﬁbgty[)g h c., 199,
12722-12726 (1997) and O g gidKIB ?ﬁbﬁen %Ja f repar atl on of
6-chl oro-1, 2, 3, 4-tetrahydr o- napht hal en= 6 chloro

2-1, 2, 354- t%pah dr ongyy ed according to
S. Og. Chem, 60y 4324 “5%;5&?1 %g'hﬁgiﬁh i fi?é‘y @@5?5@@@!195@@&%? e
except that the nesyl at n‘t erne vyé \4 azi de w t hout
ficat I hl 2 25
5 ot 'e?;aﬁiwdfbnzﬁﬁ% ﬁﬁ*“?'f&aggﬁobm%@& 'Pgoéahﬁn@an@wmpndatsottdmad Vo
02/ 18327 104laBEWdsSispendid I THE -
tri phenyl phos@q é ;:g equflc;?ﬁeiﬁfyggegg%%%n éj-ﬁ‘q nAr{nmothJm;é al | owed
to stir at 78 ef@‘(f( ZagaromyinyDpheny}-N- -BH2A@H was poured and further THE
dd t AidFidd | ut {i d f th 1
hour at " 7oco A ePRERRERYTABE A ek 1D 28edSlouin semsll ppricns ed wi th

CHCl 3 (3x) . aadithe flask vegted 1© reldasacths sVINEI\GHD and
organi c pha%was ld| scarded.  The aqueous | ayer %an %urt:%)e}rﬂ f“qsgfai@%%th 5%

KOH (5 m) HHHE W sHTerbat team ésmpatatute for 8 Iobios3 Teshasitidx) . CHO 3

extracts wensixtlks Wagrthaa it [ iyed er Na2S0~. The renoval
of solvent in vacuo gave i égédé“lﬁ%h%%\&]@ Q%D@\é pahd %F?Sdﬁ lmmoblhzed {4-

6- f | uor o- 3, [@Z@Kmpaeaylyhdeneimathﬂ]mum}qu (Qﬁ-hiéﬁrd?abﬁéw)h?cet ic acid (1
equi val gnt) edRfcalBRAMIES WS dried in vacuo for 8 hours.

Step 2. Synthesis of isocyanate from amine hydrochloride

To 0.5 g of 2,2 dimethyl cyclohexamine hydrochloride in a
round-bottomed flask fitted with a reflux condenser, was added 4.5 m| of
phosgene solution in toluene (20%). The suspension was then heated to

20 reflux (110°C) until it turned clear (usually after about 2-8 hours). The solution

was cooled and concentrated in vacuo, and the resulting isocyanate was
either distilled or used as such.

Step 3. Synthesis of carbodiimide

To resin bound phophinimine (1 mmol) suspended in dry THF
25 was added 1 mmol of the isocyanate from step 2 above. The suspension was
then stirred for 8 hours at 70°C in a capped vial.

Step 4. Synthesis of guanidine

The reaction product of step 3 above was cooled to room
temperature and 1.2 equivalents of (8)-(+)-2-methylpiperazine were added.



di chl oroethane (1.3 M containing SOCl 2 (3 equivalents), the m xture was
refluxed for 90 m nutes and the solvent was renoved. Solution of this crude
product in CreCQl21s&s added dropwise within 60 mnutes to Al Clgg(gds§Byaghn

15 CHC 2 (0.4 M while stirring at 0C. Thereafter, ethylene was Introduced
at 0C over 45 m nutes, whereupon the m xture was stl rred further at room
tenperature for 1 hour. and thereafter was tregsed at OC with ice- @ EEB 2005
The organic phase was washed with 1 N HO (2x), NaHCO3 (sat. sol.), dried
and evaporated.__ The residue was triturated with hexane, yielding the
product as a Za%re@ﬁi'o'?mlxwwstbenmmatVO‘TCWlth stirring for 2 hours and

6-f I 1, 2,3, t hal J Ov | ut f
6-fl 38; gt etral o%eb%@ ﬁwu%f%‘@t@qm'ﬁv%‘wai o eIW‘?ﬁﬂeZ’LWgh aﬁﬂ:u alln%gtbgl val ent)

and anmoni um acebatbinddbfileate wakaitng IHE (0. 24
M, was carefull gb defedmNgCNBHS (2 lee(r:;trﬂtéﬁ m%a%g@elﬁ{{d’{r eactléﬁ%ﬁ)rﬁe&é\' 9\'/&%3

stirred at roond ematagraphyr e@tlhglwlth 1Q%nwettarat ¢ DIGM WWSZ%QQ@HPM 0C

til th d
osi due was 3 akam oy TReaneLpritt bific O Kl ReRenth iversecpbmsatipbg

solution was basifi ed with solid KOH WD 02/18327 105 PCT/US01/27211(. 2 ~
F E E 2005 and BERLCGidt @8 nvintfesCHC13 (3x). The conbi ned extracts were dried
(MgS™) and evaporated in vacuo to give the titled conpound. Preparation
of 2-(4-brono- 2M3: \Mie¥ 54i4t r ost yrene 4- Bronp- 2-f | uor obenzal dehyde 1 (1
equi val ent) was dissolved in 5 anhydrous nethanol (0.3 M and nitronethane
(1 equivalent) was added and the reaction was chilled in ice. Excess DBU
(11.04 m., 73.8 nmol) was added dropw Bxdrfip [dsgreaction and stirring
continued at OC for 25 mnutes. The reacti on was then poured into 180 niL
of 3 MHCI (22 equivalents). A solid precipitated out and was col |l ected by

filtration. The yel ISyntheblsjoﬂ\%-{[wzr-ﬂf-’Hz%Sﬂ(Z Qddlhﬁbﬁtyi@y‘claﬂgng') 28 8ver
Na2SO4, fillfered and condienéthdsiperazinly )9[ Iamn yh)sye[22
2- (4- br ono- 2f|uoro)n|trostyrea&:|ﬂ§ i’X‘;g(‘MFH)
Preparati on of 2-(4-brono-2-fl uoropﬂeny ®mo-2-f1 uoronitro
styrene (1 equiStepent) ws;lﬂ-ﬂﬁeg,gog treated with 1.0
M BH3 in THE (5 equival ery ?éz'a 8; d‘ rB 3’ ﬁt& '88”?)5?? ¥llphenyl}-
overni ght. The reaction was cool ed 8 ‘F‘?@d"‘\%ﬁth HZO then 1 N
HCl until a pH of about was stirred for 30
m nutes at room tenper at 3re angﬁr}hgmegg&r\mt@f)g ﬂﬂf‘?ﬁp ingdp a(round-bpemed
aqueous | ayer Wask wesesuspeindediin THYaNa @dofel MtO@WIthEI?f?rlﬁggu?% ol GYfE _Vas
t hen extracted ZE’[ { her §3x; re conbi ned organic 20 I ayers wer 1Wsshed
with brine, drP&Y% viny)pkead]-NARd 2cbncent r at ed to gi ve crude
2-{4- br ono- 2- fumn@r@ ReMi)Ehiyda i onat ogr aphy
eluting with 2% g({e % I\Z%]—V g%c%ggm'd: %é ﬁ%hné)@h#ﬂ ﬁ'mzﬁ'E%ILE@ﬁloﬂﬁt ed
anmoni a af f or d@Bdithe flask Veetﬁdcfonﬁlnas@ theBvohad2difto8en Mﬂ@r 30 minutes at 0°C,

the reaction was stirred at room temperature for 8 hours. The reaction

20 mixture was then filtered, washed with dry DCM, and the resin immobilized {4-
[aza(triphenylylidene)methyl]phenyl}-N-[Z-(Z,4-dichlorophenyl)
ethyl]carboxamide was dried in vacuo for 8 hours.

Step 2. Synthesis of isocyanate from amine hydrochloride

To 0.5 g of 2,2 dimethy! cyclohexamine hydrochloride in a
25  round-bottomed flask fitted with a reflux condenser, was added 4.5 m| of
phosgene solution in toluene (20%). The resulting suspension was then
heated to reflux (110°C) until it turned clear (usually after about 2-8 hours).
The solution was cooled and concentrated in vacuo, and the resulting
isocyanate was either distilled or used as such.



25 Preparation of

6- azi do- N-[ 2- (2, 4-di chl or ophenyl ) et hyl ] pyri di ne- 3- car boxam de

6- Chl or o- NWjo2(1832%- di chl or ophenyl ) et hyl ] pyri di ne- 3- car boxanj de fl

equi val ent) and sodi um azi de (2.6 equival ents) were suspendedT/Ui01/3zgye

02/ 18327 106 PCT/ US01/ 27206 28 FEB 2005 i hydrous DVMSO (0.6 M under
nitrogen. The m xture was heated at 100C f%r four days. Ethyl acetptepviash
added and the organi ¢ phase washed with wat gr and brine, dried over
anhydrous sodium sulfate, and filtered. The filtrate was evaporated to

dryness and tStepr3sul t@ynthé§js(3f%aq5§&'%ip8d inal:15 ethyl acetate/DCM
m xture. This solution was purified by ash chromat ography over silica

(1:1 ethyl acetate /DCNy t : utld n ith the maj or _band (Rf

8. 53, el u_erﬂt : 1:1 et h%ﬁﬁéﬁ?mﬁﬁﬂ&@bmﬂm%ﬁﬁwwﬁﬂ d#iR o
ryness. e Wassadrgd 8 e fropins e l i

6- ;zi do- N-[ 234 S bl henyl c,ty | ]1-pyridine- g?gaéf'boxgn%lgggg%'%ﬂ%s 10

yel | ow need| L %ﬁ%ﬁgg%& ﬁé%%ﬁﬁ@ped)wal.

4- Azi do- N-[ 2- (2-f | uor o- 4- met hoxy- phenyl ) - et hyl ] - benzam de Step 1.

2- Fuuor 0-%- mStépxMy - benSyntiednid ef gﬁlaﬁﬁmeval ent) was dissolved in MOH and
chilled in an ice bath. N tronethane (1 equivalent) was added. 15 NaCH

(1.05 equivalents) in Wkse i o_the nitromet hane/ al dehyde
sol ution, such that the terrggﬁg? gre g.‘%*%%ﬂf??é"%hﬁ’@éemi 10 FpeEN r eact i on
was then al | QRREraBiretand 42 eivaienisofi, euimethyifiBerd-A i ivkpd aaaé(c? u;@ Fwas

S extr ed

HCl ,,di luted wi th water. Pr oduct wa

oured into :
\?Vith Et OAc an \ﬁgﬁtﬁ'@%{'&gt"%@%&e@rheq}féﬂﬁé?oa@dvimst&dngmor(maw@and Soblant was

removed to yTled cesultimd hasues ot ied._in 90% NcCN HBO to
give t _he]Hpr oduct 2-tfy,iajﬁor o-4- nea\ty{mc')%;eﬁagmeﬁf\r%gﬁ \G}Tﬁlﬁetﬁfé??é?b'w diratas

used Wit outw?%F?ﬂ‘é?”tﬁfﬁﬂfm(Yapuomndsthep!eﬂdué.ipmiﬁ@d@.sﬂic@gﬂgwal ents) was

ded i 1o 25 reflux.
21 Tuor o4 o R o6raph OBtk i Folarmeifisne! imDEM a4 thetptamines o ved

n THE and atielinalmpdiisicduid bedukihet ifinck\ith F804508 e 1 Qued to

proceed at reflux overnight. The reaction was then CoO ice bath
and H2SO4 V\@_?Pa@\(;l\gq drorg‘\évi se. The reaction was extracted with ether. The
ether fractions werd BHAHES ded. The aqueous | ayer was adjusted to pH WO

02/ 18327 10%yq. \rije= 558.6

15 Example 57

Synthesis of (4-{[(1Z)-2-aza-1 -(3,5-dimethylpi i
. : O ylpiperazinyl)-2-(2,6,6-
trlmethylbncycl_o[3.1 A ]hept-3-yl)vinyl]amino}phenyl)-rzl-[2(-(2,4-
dichlorophenyl)ethyljcarboxamide

Step 1. Synthesis of immobilized{4-[aza(tri i
' - phenylylidene)methyliph -
20 N-[2-(2,4-d|chIorophenyl)ethyl]carboxamide ) viphenyl

1 mmol of resin bound triphenylphosphine in a round-bottomed
flask was suspended in THF and cooled to 0°C with stirring. 1 mmol of the
azide ([4-(azadiazomvinyl)phenyi}-N-[2-(2,4- '
dichlorophenyl)ethyl]carboxamide) was then added slowly in small portions

25  and the flask vented to release the evolved nitrogen. After 30 minutes at 0°C,
the reaction was stirred at room temperature for 8 hours. The resulting
mixture was then filtered, washed with dry DCM, and the resin immobilized {4-
[aza(triphennyIidene)methyl]phenyl}-N-[2-(2,4-dich|orophenyl)
ethyl]carboxamide was dried in vacuo for 8 hours.



PCT/U SI11 /2 720GY ~ F E B 2~~ 12 with 5% NaCH and extracted with ether
(3x). Conbined ether fractions were washed with brine and dried over
Na2SO4. Sol veWO 4833 enoved to yield PCT/USO1/27206
2- (2-f 1 uor o- 4- met hoxy- phenyl ) -et hyl ani ne as an oil, which was used wt hout
further purification. 5 Step 3. 4-Azi dobenzoic aci d (1.5 equival ents) was
di ssolved in THF. EDC (1.5 equival ents), DI EA @I.5 equival ents) a2$ PEBRA
(0.1 equival ents) were added fol |l owed by

2- (2-fluoro-4- rm%tlé phen¥ ’)h et hy Iam ne (1 equivalent). The reaction was
then allowed to r ‘overn “fheﬁ'tsQd‘éﬁﬁY@Oafﬁaﬁ@@r%ﬂmed]ydEOMOndas added and

the reacti on was washed w h 10%citric acid, 10% sodi um bi carbonat e and
brine. After drying over NA@3®O! isgpipesempheyiamioe dydmuthlomts inesaligl-was

fied by fl % e title conpound
L
H benzo[ d] azepi ﬁ@lm@nsndph@ne&QiW&)thwrIé'SQﬂMb)SU%bBMéIBH"&/&% erﬁéﬂb(‘-f@ Eedi‘
roun

was di ssol ve ree nec

t
fl ask under ﬁlz Z ﬁéﬂz‘%’)ﬂf'ﬁﬁ& tf"ﬁ’%d%re(%b!ﬁhga%@égbmdkﬂ -8hotes ), TS solution was

equi val ent s) wagobleenasd 88 der. N2 and added to the
stirring solution over 20 ?%é/rﬁﬁ%@ggp%@ ?ﬁ%ﬁ%ﬁ‘ﬁ?@r'ﬁ?ﬁyq gtvasngithes

precipitate forﬁ'ﬁ@'“e@)IOENS@da_Swhn val ents) was then added, and the reaction
was stirred at roomtenperature overnight. The reaction was then washed

with 10%citric 10% umc te, and brine before being dried
over sodi um sul ?%g The éﬁ@g'ﬁﬁsésg gﬂa '\ﬂé&e then renoved under reduced
pressure to | eave a 25 br Qi | s cryde material was then purified via
fl ash chromat ogr aphy usi ngwl]@é%w RRPRHBINBE (£ mMmeb suepended nhdrypTioduct

SE u :Bf gggrSn det0 (Miay ad@edl1 miHé! driRé IeganalrGiheflers 2 PV %Jszplelrwgton~wg; i
stirred for 8 hours at 70°C in a capped vial.

Step 4. Synthesis of guanidine

The reaction product of step 3 above was cooled to room
temperature and 1.2 equivalents of 2,6-dimethylpiperazine were added. The
15 resulting reaction mixture was heated at 70°C with stirring for 2 hours and
cooied. The resulting reaction mixture was filtered, washed with THF, and the
combined filtrate was concentrated in vacuo and the residue purified by silica
gel chromatography, eluting with 10% methanol in DCM with 2% triethyl
amine. The final product could be further purified with reversed phase HPLC.

20 HPLC: 8.83 minutes
MS: MH+= 584.6



The Sul fonam de (1 equivalent) was dissolved in acetone and stirred in
around-bottoned flask with K2C03 (6.9 equivalents). This was warmed to 78C
and ref| uwedizies2nyl bronpacetate (1.5 equival ents) was thepcpagigdeds, and
the reaction was allowed to proceed overni ght. The K2C03 was then filtered
off and the solvent renoved under reduced pressure. To this colorless oil
was added NaOH (4.4 equival ents) dissolvedggn SO%EtOH (0.4 M and2@neee 1N
warmed to reflux at 90C and all owed to proceed overnight. The EtOH was

t hen renoved under reduced pressure. The residual oil was then 10 washed
with water and extracted with di et hyExahsle.58The aqueous | ayer was then
acidified wwth concentrated HCl and extracted with diethyl ether (2x). The
organic |l ayers were then conbi ned and extracted wi th sodi um carbonate

(2x) . The aqueoskynthesissofn@-f{1¢((8S)-8anbthyagipuiezanl HZ)-Qdai’u 9112
concentrated HCl trimetieylbicyiofs. ‘Nﬂﬁq@[-Syﬁl nﬂ]Q ind r('j' |c | ayers

15 were then conbi ned and dfichdo ]ég ‘?); c’ sol vent
was then renoved under reduce pr STTATC was then

; Ieﬁ; ?/; Zg | Lﬁtgucﬁ rom e\htheds of ﬁﬁﬁ{o%ﬂfzrea ft‘é?a's(ﬁlprﬂeﬁwyfy?deﬁ ethyhphenyl}

[[2-(3Met hoxy- phenyl) - et[%x(/%’] Czlf'h'P[J%W "A’”?WJSHWSXBQNP%] acetic acid. (MH)
363.9. St 3. 20
[[2-(3- Vet ony ohenyl ) - TR)i9f re5ig bosRg. tHPQ%W'BHWBh'aﬁ]'%@]fDé!@éthQitona%dd (1
equi val ent) ﬂwalsvmssampeadeum amwglﬁ@@éola@"{b(d}clﬁntM t.?m% Qﬁﬂko 8 b,

nhy (0.13

stirring sol ut 05 (5 equival ents) suspende r ous

M at 0C un&éﬁer{r‘l ?@%azqrﬁwgylr@mmylbw -[Re(2, 4-hen all owed to proceed at room
t enper ajgir e ereactlo m xture was
25 thenj‘%l I Stdgﬁ r\El)\PﬁﬁggX/&Rg@?F ﬁﬁ#ﬁ%% ﬁgcﬁPthl@ %’f“@ RPEiIQNSyer s
were then aodiheddskrdntid tedeease tae@vumeatmfr@g@namd%ér% FMUES bt begoved
under reduge ssure to cover the cyclized produc

8- met hoxy- BEQGHﬂp ﬁﬂ@ WRS,$Yr 6‘?§P§roP”Bth“Be'Eaét"feaﬁw@rIbeLUénﬂ'dIQj]Qsmﬁmgn 1 one
Not e t he fommlicOWaaf cy roduc

mat eri al was then Sgrtréh%tef/eﬁg%éhéﬁqggh QWQ%OW%%F %@B

acet one/ pet [azagiiphepylylidenejmeiting]pheiny8N-[2-T2@-d\RIIBH ﬁ&%ﬂy 109

PCT/ USQAf 27 separate fracti of the desired isoneric pure
8- net hgﬁgy Sgﬁd?aéﬁgaﬂgﬁl\’?w&?ﬁ dIZ"G'SVaAf"Ul‘S’ fJPE:B 8 0- benzo[ d] azepi n- 1- one
were recovered. These two fractions were treated separately for the next

reaction. (Step2346. 1Syhthesidief iBo dy‘ahétéﬁ'l@rr‘ﬁaﬁﬂﬁé%%rcfdr@ﬁn&é ep 3 was

di ssolved in neat TFA and stirre nder nitrogen S stirring

sol uti on was added trT@Uhg'oﬂsJo@ﬂﬁ)da%a;%eﬁémméalhﬁ}b loﬂ@@ ,hrber u%ctl on

allowed to cee overnlght at roomternperature. Ep]ueous so I 'um car bonat e
was then ad'g%fgo flagk fille wyifhom refiie eondenservas addmj 8(rakof phbsgeather

| ayers wer esdbt‘?dh ﬁ.p‘fgﬁy r.sodi um sul f ate t he sol vent
removed under reduced pre sured'[-ré)g?ee":'c“é\)'éé)¥ PG 3’35% en %‘Etﬂj@ﬂ%t eri al
fromtiZ8 twd 10é@buntﬂmstumede clelae fusieytified g 2p81hbﬁ!'s€)d M@sélbﬁoﬂ"was

chr omat ogr aph é; 8%%]0% cet one/1 amoni a solution/petroleumspirit to

gi ve 7-netHh SRETrated (NvesyP) ana the msudingiispayanate was either
H-benzol d] afigtiiedicor UdddHas 4 O-

Step 3. Synthesis of carbodiimide

To resin bound phophinimine (1 mmol) suspended in dry THF
25  was added 1 mmol of the isocyanate from step 2 above. The suspension was
~ then stirred for 8 hours at 70°C in a capped vial.

Step 4. Synthesis of guanidine

The reaction product of step 3 above was cooled to room
temperature and 1.2 equivalents of (S)-(+)-2-methylpiperazine were added.



15 Step 5. Gaseous ammonia was first condensed into an oven-dried three
necked round-bottoned flask in a dry ice/acetone bath under N2. Sodi um

metal was thwo @ddext to this vigorously stirring I'iquid anmong@r/iqf2950

sodi um am de. Note the solution should hold a deep blue color to confirm
that 20 the liquid amonia is anhydrous. The sul fonam de (1 equi val eEtQ)FEB'm
fromstep 4 was then dissolved in THE (0.1 Mgdgn an oven-dried

round- bottoned flask connected to a dry ice condenser. The anhydrous

liquid ammonia was then distilled across into the round-bottoned fl ask

cont ai ni ng t he Flé fematingl eeagtivh mixtuge mmssheitedratmo @i \@ith Bﬁ’rrﬁ%‘foi‘?%ours nd
condenser connect a ser"hes under a 25 steady stream of . Once tﬁe

e
di stillation ha%?cﬁ?‘?‘f: Sheqese B fxtuen veas e filtered kashedawith MgiR, lend the
sul fonami de m%drﬁ@ihébﬁ‘ﬂ'&at@%&@bﬂ?ﬁr@p gzlté@ 'iriLv?%?c?’bH@k\tﬁé‘ﬁ%%%aﬁﬁiﬁ%bggﬁiﬁge d

until the solution again went a dee ue co
for a further elwhrametodraphy,elligwitiyuess nesthuhdiin DERGLitE 29Btriethv]

equi val ents). The. reagtion was  then racted with~di ethyl ether
021 18327 PCr) UITISy 20 g%'#ﬁ%"%‘%@@“@ﬁ@%ﬁh%pwv@d withirevarsed phase &R Che
sol vent renoved under reduced pressure to give the product amne as a

yell ow oil. (MHPLE58.73 mieesar ati on of

(4- Azi do- phenyl ) - (7- net hoxy-1, 2, 4, 5-t et rahydr o- benzo[ d] azepi n- 3-yl ) - net hano
ne 5 7- Met hoxyMS3MH-5=tsty.@hydro-1 H benzo[ d] azepine (1 equival ent) was

di ssolved in THE (0.1 M along with azidobenzoic acid (1.5 equivalents),
EDC (1.5 equivalents), DVAP (0.18 equivalents), and DI EA (1.5 equivalents).
The reaction was stirred at roomtenperg&ggpplg\é-,grni ght. The reaction was
then washed with 10%citric acid, saturated sodium carbonate, and brine. 10
The organic | ayer was then dried over sodiumsulfate and the organic

solvent renpved SyAttiesie Gf¢a4[R|(3835)53,5 8fm i . N ifjed via
G e s e
Preparation of 5-Methoxy-2-in a?nhneok S’Q ?'Ty'?"ijé' mideos

4- net hoxyphenybsqgﬁt.]i_c acigntHesh %@ﬁ% @r shh. di ti(i?lrn%g t hi onyl
hioride (5. | setfEzatipendvidanelmethipheny-
RO B e o G

orange oil. The crude pr t s used for .the next step w thout further 20
purification. A diazonet ﬂgﬂ@c%gf[ﬁsl"bﬁob\ﬁ TR YPNASPAING ipea FRuNE-bettemedt i on

of the crifile faskiwab SuspBndEeirPTEFI AHEcSHIBR thDoEt added, 5! . The
flask was fitte G\r/z/tét h apcal ci um chl oricc;ie dryi Qget\ﬁg{esegﬁégaﬂl @\%eoa O?\(Qd'%t and

at room tenpefé fazadiazonaing )phemellmis[242&-was evaporated to dryness by
bubbling nitro i ) wi th.external heating at
30C. 25 The rg@.ﬂ %QﬁWﬁWk%%ﬁgﬁﬁgghEQ%PSGrsﬁ%ﬁiy iy gatalifartiens ( pom
5% et hyl  acetane theXigk vartedito asibhod the eobvet Mirdddr) ARSr SBnARuRAN g4er e

conbi ned and gva ortat ed to dryness to give
1- di azo- 3- (4- rﬁPH&?ﬁ-’%&ﬁﬁ stigespifooteaPeratura for dihgursoi The (osuindl91.

20  mixture was then filtered, washed with dry DCM, and the resin immobilized {4-
[aza(triphenylylidene)methyl]phenyl}-N-[2-(2,4-dichlorophenyl)
ethyllcarboxamide was dried in vacuo for 8 hours.



WO 02/ 18327 Step 2. PCT/US01/272116 111 2 $ F E B ?_005 A solution of

1- di azo- 3- (4- net hoxyphenyl ) propan-2-one (1 equivalent) in anhydrous DCM
(0.1 M weeopnsspar ed under nitrogen. A suspension of rhodQYYN{2j2%cet at e
di mer (0.02 equivalents) in anhydrous 5 DCM (0.01 M was prepared under,

ni trogen. The di azoketone solution was transferred to the rhodi @8 &ES

di mer suspension via cannula and the nixtl®® stirred at roomtenperature
for 90 m nutes. The m xture was filtered (Whatnmann No 1 filter paper) and
the filtrate evaporated to dryness. The residue was purified by flash

chr onat ogr a;ﬁt?pcﬁrjer si Syrthesis|aldsncysosies frem Cﬁib@’\ﬁ,ﬁ'@t Qﬂﬁ% coeluting with
the maj or non-polar band (Rf 0.62) were conbined and evapgrated to dryness
to give 5-methoxy- 2-i nbadonechef trapsd-methideyciohexanaearonxylic agigy 3. A

m xture of 5:.methoxy-2-in i L@ ]

hydr ochl or i d‘-iéSS("i‘.’%jY @%i@ﬁm@@f"véﬁ@gg@\ém 9f§ﬁ%hi'%'“ﬁte'x‘%’“ﬁ 2%?’8’! W of
et hanol - and fykéljiospHifafidite!r Ehavasadtivntvess ter siitetkuhder Sitogen fort 86 and
al l owed to cool . ter was added and the m xture was extracted wth ethyl

e
acet at e. 5Themisutss abReE and thep 84603 fier 2 harrsedTbe epacivpwaDthen copled te

sulfate and filtered, j t t e an 20
orange oil \/CHPHhte\Fﬁ@erﬁgLﬂ’g’ ;@b&{rﬁ{aﬁ%@@f@%{%%@ ttﬁgﬂt ﬁ%@?ééﬁgfg itéati on.
The crude phareigh & sk iddfutRIRY thedssdyepatewhibhsmas veed withaahfutthens THE
under N2. A borane-THF conpl ex solution (1.0M 4.7 equival ents) was added

and the mwifieatieat ed at reflux under NZ for 3 hours. Methanol was added
and the m xture evaporated to dryness. HCl (3M 24 equivalents) was added

to 25 the regj and 6L AR at 90C for 1 hour. NaCH sol ution

(10M 25 egﬂe&auﬁents)émg%ﬁd%*ﬁéﬁ%a[rﬁ@eaqueous phase extracted wi th ethyl

acetate,(3x). The conbj ethyl : j o r hydr ous

sodi umg | fate and fm(gr?%%fﬁ dh%‘gd?@ﬁpﬁﬁg@gﬁ%\%agﬁgi/@%l?;?gtg%%{qégpgmgs@’and t he

resi due puriasddted Ml msiol Of tikrsoeyanateyframestes Rlabove( dheesuspedsionevaanol |,

30 1 % concentrated ammni a sol %bhﬁn in DCIV& .The fractions coeluting with
A

the WD 02/ 1thenstitres IopBHOHIrS §6 GRRFIME 0. 31, el uent: 10% net hanol
1 % concentrated anmonia solution in DCM bands visualized by spraying

wi th Ni nhydrggp and heagkﬁgoesig\@fr@émamgned and evaporated to dryness to
gi ve 5-nmet hoxy-2-indamhe as a ‘pale brown oil. (MH) 164. 2.

The reaction product of step 3 above was cooled to room
15 temperature and 1.2 equivalents of (25,6S5)-2,6-dimethylpiperazine
(synthesized as in E. Jon Jacobson et al., J.Org. Chem., 60, 4177-83 (1995))
were added. The reaction mixture was heated at 70°C with stirring for 2 hours
and cooled. The resulting mixture was filtered, washed with THF, and the
combined filtrate was concentrated in vacuo and the residue purified by silica
20  gel chromatography, eluting with 10% methanol in DCM with 2% triethyl
amine. The final product could be further purified with reversed phase HPLC.

HPLC: 8.21 minutes
MS: MH+ = 5445
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Example 60

Synthesis of (acetyloxy)methyl (28)-4-((E)-{[4-({[2-(2,4-
dichIorophenyl)ethyl]amino}carbonyl)phenyl]amino}{[(1S,ZS,3S,5R)-
2,6,6-trimethylbicyclo[3.1.1]hept-3-yl]imino}methyl)-2-methylpiperazine-
5 1-carboxylate
The synthesis of the above-named compound was
accomplished by acylating the product prepared in Example 54 using the

conditions set forth in J. Alexander et al. J. Med. Chem., 31, 318-322 (1988).

Examples 61-113

10 Examples 61-113 in the table below were synthesized in a
manner similar to the above-described procedures (e.g. Example 8) or

according to the following general procedures.

General synthesis of carboxamides

To a solution of an amine (1.0 equivalent) and 4-azidobenzoic
15 acid (1.0 equivalent) or 4-nitrobenzoic acid (1.0 equivalent) in THF was added
EDCI (1.5 equivalent),and the mixture was stirred at room temperature (8-12
hours). THF was removed and the residue was resuspended in ethyl acetate,
washed with water, dried with sodium sulfate, concentrated, and purified by
silica gel chromatography eluting with ethyl acetate/hexane or
20  chloroform/methanol.

General synthesis of guanidines

A. From azidocarboxamides

To a solution of the corresponding azido carboxamide (1.0
equivalent) in THF was added triphenylphosphine (1.0 equivaient) at room
25 temperature. After 8 hours , the corresponding isocyanate was added (1.3
equivalents) and the solution was heated at 55-80°C overnight. To the
mixture was added an amine (1.3 equivalents). After being heated at the
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Same temperature for 2 hours, THF was removed. The residue was

resuspended in ethyl acetate, washed with water, dried over anhydrous

sodium sulfate, concentrated, and purified by silica gel chromatography

(CHCI3/MeOH 90:10+0.1% Et;N 2% EtsN). The final products could be
5 further purified with reversed phase HPLC.

B. From nitrocarboxamides

The nitrocarboxamide was taken up in ethanol (or methanol)
and purged with dry nitrogen. To this solution was introduced activated Pd/C
(10% wiw, 0.1 equivalent) and the mixture was hydrogenated for about 30

10 minutes or until complete by LC/MS. The mixture was then filtered through
Celite, concentrated in vacuo, and taken on crude to the next step.

To a 0.5 M acetone solution (0°Cice bath) containing the amine
(1 equivalent) and sodium carbonate (3 equivalents) was added thiophosgene
(3 equivalents) dropwise. After two hours at room temperature, the reaction
15 mixture was concentrated in vacuo to remove solvent and excess
thiophosgene. The residue was taken up in ethyl acetate and washed with
water, dried with sodium sulfate, and then concentrated in vacuo to yield the
isothiocyanate. To a solution of the resulting isothiocyanate in dry THF (0.5 M
solution) was added an amine (1.5 equivalents). After stirring overnight, the
20  reaction mixture was concentrated in vacuo and the thiourea product was
dissolved in ethyl acetate or DCM and purified via flash chromatography.

To a solution of the thiourea in dry THF (0.1 M) was added EDC
(2 equivalents) and the solution was heated at reflux (~80°C external temp.)
for 60 minutes, after which it was cooled to room temperature and then placed

25 in anice bath for 15 minutes with stirring. A DCM solution containing an

amine (2 equivalents) was added and the reaction was stirred at room
temperature. After 20 minutes, the reaction was diluted with ethyl acetate and
washed with water. The aqueous layer was back extracted with ethyl acetate
and the combined organic layers, after concentration in vacuo, was purified by
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silica gel flash chromatography (typically eluting first with 10% MeOH in DCM
followed by an addition of 2% triethyl amine to the mobile phase) and/or
reverse phase prep-HPLC.

Starting Materials and Intermediates

5 The requisite starting materials and intermediates corresponding
to the examples in the tables are commercially available or may be
synthesized by methods familiar to one of skill in the art, by procedures shown
in the preceding examples, or by the following procedures.

Preparation of Non-commercial Phenylethylamines

10 Phenyethyl amines used in the synthesis of Examples 83, 87
and 88 may be prepared as described in J. Weinstock et al., J. Med. Chem.
1166-1176 (1987), replacing nitromethane respectively with nitroethane,
nitropropane and nitrobutane.

Preparation of [2 S or R]-2-amino-3-[2,4dichlorophenyl)propan-1-ol

15 Prepared from L or D 2,4 dichlorphenylalanine following the
procedure as given in J. Org. Chem., 65, No. 16, pp 503 (2000).

Preparation of 6-chloro-3,4-dihydro-1H-naphthalen-2-one

Prepared according to Journal of Amer. Chem. Soc., 119,
12722-12726 (1997) and Org Synthesis, 51, pp 109 (1971).

20 Preparation of 6-chioro-1 ,2,3,4-tetrahydro-naphthalen-2-ylamine

Aza [6-chioro (2-1,2,3,4-tetrahydronaphthyl)] diazo methane
may be prepared according to J. Org. Chem., 60, 4324-4330 (1995) (foliowing
the prescribed procedure except that the mesylate intermediate was
converted to azide without purification on silica gel column). Aza [6-chloro (2-

25  1,2,3,4-tetrahydronaphthyl)] diazo methane (1.0 equivalent) was then
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5 layer was extracted with CHCl, (3x). Combined organic extracts were washed

with 1N HCI (2x) and organic phase was discarded. The aqueous layer was
further treated with 5% KOH (5 ml) and amine so formed was extracted in
CHCl; washes (3x). CHCI; extracts were further washed with brine and dried
over Na;SOy. The removal of solvent in vacuo gave the pure amine.

10 Preparation of 6-fluoro-3,4-dihydro-1 H-naphthalen-2-one

4-fluorophenylacetic acid (1 equivalent) was dissolved in

dichloroethane ( 1.3 M) containing SOClI; (3 equivalents), the mixture was
refluxed for 90 minutes and the solvent was removed., Solution of this crude
product in CH>Cl, was added dropwise within 60 minutes to AlCl3 (2 eq) in

15 CH2Cl; (0.4 M) while stirring at 0°C. Thereafter, ethylene was introduced at
0°C over 45 minutes, whereupon the mixture was stirred further at room
temperature for 1 hour, and thereafter was treated at 0°C with ice-water. The
organic phase was washed with 1N HCI (2x), NaHCO; (sat. sol.), dried and
evaporated. The residue was triturated with hexane, yielding the product as a

20  bright yellow solid.

Preparation of 6-fluoro-1 ,2,3,4-tetrahydro-naphthaIen—2-ylamine

Over a solution of 6-fluorotetralone (6-fluoro-3,4-dihydro-1H-
naphthalen-2-one; 1 equivalent) and ammonium acetate (5 equivalents) in a
2:1 mixture of MeOH:THF (0.24 M), was carefully added NaCNBH, (2 eq),
25  and the reaction mixture was stirred at room temperature for 2 hours.
Concentrated HC! was added at 0°C until the pH was less than 2, and the
MeOH was removed in vacuo. The residue was taken up in water and
extracted with CHCI; (2x). The aqueous solution was basified with solid KOH
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Preparation of 2-(4-bromo-2-fluoro) nitrostyrene

4-Bromo-2-fluorobenzaldehyde 1 (1 equivalent) was dissolved in
5 anhydrous methanol (0.3 M) and nitromethane (1 equivalent) was added and

the reaction was chilled in ice. Excess DBU (11.04 mL, 73.8 mmol) was
added dropwise to the reaction and stirring continued at 0°C for 25 minutes.
The reaction was then poured into 180 mL of 3 M HCI (22 equivalents). A
solid precipitated out and was collected by filtration. The yellow solid was

10  redissolved in ether and dried over Na,;SOQy, filtered and concentrated to afford
2-(4-bromo-2-fluoro)nitrostyrene as a yellow solid. MS: 247.9 (M+H).

Preparation of 2-(4-bromo-2-fluorophenyi)ethylamine

4-Bromo-2-fluoronitro styrene (1 equivalent) in THF (0.2 M) was

cooled to 0°C and treated with 1.0 M BHj in THF (5 equivalents). The

15 reaction was heated to reflux overnight. The reaction was cooled to 0°C and
quenched with HzO then 1 N HCI until a pH of about 2 was achieved. The
reaction was stirred for 30 minutes at room temperature and then extracted
with ether (3x). The aqueous layer was made basic with 5% NaOH solution.
The aqueous layer was then extracted into ether (3x). The combined organic

20 layers were washed with brine, dried over NazSO0s, filtered, and concentrated
to give crude 2-(4-bromo-2-fluorophenyl)ethylamine. Purification by flash
chromatography eluting with 2%-5%-10% MeOH/CH.ClI, gradients containing
1% concentrated ammonia afforded the desired compound. MS m/z 219.8
(M+H).

25  Preparation of 6-azido-N-[2-(2,4-dichlorophenyl)ethyl]pyridine-3-carboxamide

6-Chloro-N-[2-(2,4-dichlorophenyl)ethyl]pyridine-3-carboxamide
(1 equivalent) and sodium azide (2.6 equivalents) were suspended in
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1hydrous DMSO (0.6 M) under nitrogen. The mixture was heated at 100°C
Tor four days. Ethyl acetate was added and the organic phase washed with
water and brine, dried over anhydrous sodium sulfate, and filtered. The
filtrate was evaporated to dryness and the resultant residue dissolved in aii

5 ethyl acetate/DCM mixture. This solution was purified by flash
chromatography over silica (1:1 ethyl acetate /DCM). The fractions coeluting
with the major band (Rf 0.53, eluent: 1:1 ethyl acetate /D>CM) were combined
and evaporated to dryness. The residue was recrystallized from acetonitrile
to give 6-azido-N-[2-(2,4-dichlorophenyl)ethyl]-pyridine-3-carboxamide as pale
10  yellow needies. LCMS (MH+) 336.

Preparation of 4-Azido-N-[2-(2—ﬂuoro-4-methoxy-phenyl)-ethyl]-benzamide
Step 1.

2-Fluoro-4-methoxy-benzaldehyde (1 equivalent) was dissolved

in MeOH and chilled in an ice bath. Nitromethane (1 equivalent) was added.

15 NaOH (1.05 equivalents) in water was added dropwise to the
nitromethane/aldehyde solution, such that the temperature did not rise above
15°C. The reaction was then allowed to stir at 0°C for 16 minutes. The
reaction mixture was poured into concentrated HCI diluted with water.
Product was extracted with EtOAc and washed with water, brine, and dried

20 (NazSOq). Solvent was removed to yield a yellow oil which was freeze-dried
in 890% MeCN/H.0 to give the product 2-ﬂuoro-4-methoxy—1-(2-nitro-vinyl)-
benzene, which was used without further purification.

Step 2.

LiAIH, (3.5 equivalents) was suspended in THF and brought to
25  reflux. 2—ﬂuoro-4~methoxy—1-(2-nitro-vinyl)-benzene (1 equivalent) was
dissolved in THF and added dropwise to the LiAIH,. The reaction was
allowed to proceed at reflux overnight. The reaction was then cooled in an ice
bath and H,S0O, was added dropwise. The reaction was extracted with ether.
The ether fractions were discarded. The aqueous layer was adjusted to pH
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5 Step 3.

4-Azidobenzoic acid (1.5 equivalents) was dissolved in THF.
EDC (1.5 equivalents), DIEA (1.5 equnvalents) and DMAP (0.1 equivalents)
were added followed by 2—(2-ﬂuoro-4-methoxy—phenyl)-ethylamine (1
equivalent). The reaction was then allowed to stir overnight at room

10 temperature. EtOAc was added and the reaction was washed with 10% citric

acid, 10% sodium bicarbonate and brine. After drying over Na,SOy,, solvent
was removed and the residue was purified by flash chromatography 20%
EtOAc/DCM to yield the title compounds as a white powder.

Preparation of 7—Methoxy-2,3,4,5-tetrahydro-1 H-benzo[d]azepine
15  Step 1.

2-(3-Methoxy-phenyl)-ethylamine (1 equnvalent) was dissolved in

anhydrous DCM (0.88 M) in a three necked round-bottomed flask under N,
and stirred in an ice bath. Tosyl chloride (1.25 equivalents) was then
dissolved in anhydrous DCM under N2 and added to the stirring solution over

20 10 minutes (Caution! Exothermic reaction). A precipitate formed, DIEA (1.2
equivalents) was then added, and the reaction was stirred at room
temperature overnight. The reaction was then washed with 10% citric acid,
10% sodium carbonate, and brine before being dried over sodium sulfate.
The organic solvent was then removed under reduced pressure to leave a

25  brown oil. This crude material was then purified via flash chromatography
using 100% DCM running solvent to recover the product sulfonamide. (MH+)
306.1.
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The Sulfonamide (1 equivalent) was dissolved in acetone and
stirred in a round-bottomed flask with K2CO3 (6.9 equivalents). This was
warmed to 78°C and refluxed, ethyl bromoacetate (1.5 equivalents) was then
added, and the reaction was allowed to proceed overnight. The K,CO3 was
then filtered off and the solvent removed under reduced pressure. To this
colorless oil was added NaOH (4.4 equivalents) dissolved in 50% EtOH (0.4
M) and then warmed to reflux at 90°C and allowed to proceed overnight. The
EtOH was then removed under reduced pressure. The residual oil was then
washed with water and extracted with diethyl ether. The aqueous layer was
then acidified with concentrated HCI and extracted with diethyl ether (2x).
The organic layers were then combined and extracted with sodium carbonate
(2x). The aqueous layers were then combined and acidified with
concentrated HCI and extracted with diethyl ether (2x). The organic layers
were then combined and dried over sodium sulfate. The organic solvent was
then removed under reduce pressure. This material was then recrystallized
from ethyl acetate/petroleum spirit to recover the alkylated product [[2-(3-
Methoxy-phenyl)-ethyl]-(toluene-4—suIfonyl)-amino]-acetic acid. (MH+) 363.9.

Step 3.

[[2-(3-Methoxy-phenyI)-ethyl]-(toluene-4-suIfonyl)-amino]-acetic
acid (1 equivalent) was dissolved in anhydrous DCM (0.13 M) and added to a
stirring solution of P,0s (5 equivalents) suspended in anhydrous DCM (0.13

. M) at 0°C under nitrogen. This reaction was then allowed to proceed at room

temperature for two days before being worked up. The reaction mixture was
then diluted with 3% NaOH and extracted with DCM. The organic layers were
then combined and dried over sodium sulfate and the solvent removed under
reduced pressure to recover the cyclized product 8-methoxy-3-(toluene-4-
sulfonyl)-2,3,4,5-tetrahydro-benzo[d]azepin~1-one. Note the formation of the
regio-isomer (ortho cyclized product). This material was then purified via flash
chromatography using 20% acetone/petroleum spirit running solvent. Two

8 FEB 2005
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fractions were treated separately for the next reaction. (MH+) 346.1.
Step 4.

The ketone product from step 3 was dissolved in neat TFA and
stirred under nitrogen. To this stirring solution was added triethylsilane (2.2
equivalents) and the reaction allowed to proceed overnight at room
temperature. Aqueous sodium carbonate was then added and the solution
extracted with ether (2x). The ether layers were then combined and dried
over sodium sulfate and the solvent removed under reduced pressure to
recover an orange oil. The crude material from the two reactions were then
combined and purified via flash chromatography using 20% acetone/1%
ammonia solution/petroleum spirit to give 7-methoxy-3-(toluene-4-sulfonyl)-
2,3,4,5-tetrahydro-1 H-benzo[d]azepine. (MH+) 178.0.

Step 5.

Gaseous ammonia was first condensed into an oven-dried three
necked round-bottomed flask in a dry ice/acetone bath under N2. Sodium
metal was then added to this vigorously stirring liquid ammonia to form
sodium amide. Note the solution should hold a deep blue color to confirm that
the liquid ammonia is anhydrous. The sulfonamide (1 equivalent) from step 4
was then dissolved in THF (0.1 M) in an oven-dried round-bottomed flask
connected to a dry ice condenser. The anhydrous liquid ammonia was then
distilled across into the round-bottomed flask containing the sulfonamide with
vigorous stirring via the dry ice condenser connected in a series under a
steady stream of N,. Once the distillation had finished, the condenser and
flask containing the sulfonamide was isolated. Sodium metal (2.1
equivalents) was then added until the solution again went a deep biue color.
The reaction was stirred for a further 30 minutes before being quenched with
NH4CI (9.3 equivalents). The reaction was then extracted with-diethyl ether



, 4-di chl orophenyl )ethyl]-4-[((E)-584.7 (3,5-dinethyl pi perazin-1-

3|1)|\E % (21(2 2S, 3S,5R)-2,6,6- trinethyl bicyclo[3.1.1)hept-3-
Al o iled T SRR P

- 4-di f 1 uor opheny -4-| : '
3?]“?%(21(31 55, 35, 5R-2. 6, 6- trinmethylbicyclo[3.1.1 ]hept-3 N
yl ]i m no} et hyl ) am no] benzami de 110 1 § 25, 35, 5R) - 2 g FEB 4
93N-[ 2- (2, 4-di chl orophenyl )ethyl ]-4-{[(E)-598.7 {[( Dre> s 5% 12 by
trimethyl bic : .1r]hedpt-3- ylTimno}(3,4,5-trine y pi p

1) et hyl | amgﬁé?%%ré%\(ﬁ fPdium sulfate and the solvent removed urder reduced

y

pressure to give the product amine as a yellow oil. (MH+) 353.3.

Preparation of (4-Azido-phenyl)—(7-methoxy-1 2,4,5-tetra-
hydro-benzo[d}azepin-3-yl)-methanone
5 7-Methoxy-2,3,4,5-tetrahydro-1 H-benzo[d]azepine (1 equivalent)
was dissolved in THF (0.1 M) along with azidobenzoic acid (1.5 equivalents),
EDC (1.5 equivalents), DMAP (0.18 equivalents), and DIEA (1.5 equivalents).
The reaction was stirred at room temperature overnight. The reaction was
then washed with 10% citric acid, saturated sodium carbonate, and brine.

10 The organic layer was then dried over sodium sulfate and the organic solvent
removed under reduced pressure. The material was then purified via flagh
chromatography using 8% acetone/1 % ammonia solution/petroleum spirit
running solvent to give the title compound. (MH+) 323.2,

Preparation of S-Methoxy-2-indamine

15  Step 1.

A mixture of 4-methoxyphenylacetic acid (1 equivalent), freshly

distilled thiony! chloride (5.6 equivalents) and DMF was heated at reflux for 30
minutes. The mixture was allowed to cool and evaporated to dryness to give
an orange oil. The crude product was used for the next step without further

20  purification. A diazomethane solution was cooled in an ice bath. A solution of
the crude product from the previous step in ether was added slowly. The flask
was fitted with a calcium chloride drying tube and allowed to stand at room
temperature for 16 hours. The mixture was evaporated to dryness by
bubbling nitrogen through the reaction mixture with external heating at 30°C.

25 The residue was purified by flash chromatography over silica (DCM, 5% ethyl
acetate /DCM). The fractions coeluting with the major band were combined
and evaporated to dryness to give 1-diazo-3-(4-methoxy—phenyl)propan-2-one
as an orange oil. (MH+) 191,



-[2-fluoro-4-550.2 (nethyl oxy)phenyl]ethyl}-4-[((2)-[(3S)-3-
gg'lt\l;élzpl[ perazin-1-yl]{][( 1(8, 2S,3S,5R}- 2,6,6-trinmethylbicyclo[3.1.1
] kept - 3- yl ] wo eeoiget hyl ) ami no] benzam de PCT/US01/27206
95N-[ (1S) - 2- (2, 4-di chl orophenyl ) -1-600. 4 _ _ I .
{ hydroxynethyl )ethyl]-4-[((E}-[(3S)-3- methyl piperazin-1-yl]{[( :
S,2S,35,5R)- 2,6,6-trinmethylbicyclo[3.1.1 ]heptq3- I 12650'(:)&&33 200
yl']1i m no} et hyl ) am no] benzami de 96N-[ (1R)-2-(2, 4-di chl o_rophenly ) - 1 ;
(hyd roxynet hyl 2et hyl]-4-[((E)-[(3 S)-3- methyl pi perazin-1-ylJ{[(
S, 2S,3S,5R) - 2,8tep-2.ri net hyl bi cycl o[ 3. 1.1 ]hept - 3-
yl ]1 m no} nmet hyl ) am no] benzam de 97N- (6-chloro-1, 2, 3, 4-562. 3

Letrabydr onapht hal en-2-1 -yl £ 632k T TRal e s Bt apa Yol
equivalent) in anhydrous DCM (0.1 M) was prepared under nitrogen. A
suspension of rhodium (1) acetate dimer (0.02 equivalents) in anhydrous

5 DCM (0.01 M) was prepared under nitrogen. The diazoketone solution was
transferred to the rhodium acetate dimer suspension via cannula and the
mixture stirred at room temperature for 90 minutes. The mixture was filtered
(Whatmann No 1 filter paper) and the filtrate evaporated to dryness. The
residue was purified by flash chromatography over silica (eluent DCM). The

10 fractions coeluting with the major non-polar band (Rf 0.62) were combined
and evaporated to dryness to give 5-methoxy-2-indanone as a yellow solid.

(MH+) 162.
Step 3.

A mixture of 5-methoxy-2-indanone (1 equivalent) and
15 methoxyamine hydrochloride (2.5 equivalents) was dissolved in a 1:1 mixture
(0.24 M) of ethanol and pyridine. The mixture was heated at reflux for 30
minutes and allowed to cool. Water was added and the mixture was extracted
with ethyl acetate. The ethyl acetate extracts were dried over anhydrous
sodium sulfate and filtered. The filtrate was evaporated to dryness to give an
20  orange oil which was used for the next step without further purification. The
crude product from the previous step was dissolved in anhydrous THF under
N2. A borane-THF complex solution (1.0M, 4.7 équivalents) was added and
the mixture heated at reflux under N, for 3 hours. Methanol was added and
the mixture evaporated to dryness. HCI (3M, 24 equivalents) was added to
25  the residue and the mixture heated at 90°C for 1 hour. NaOH solution (10M,
25 equivalents) was added and the aqueous phase extracted with ethyl
acetate (3x). The combined ethyl acetate extracts were dried over anhydrous
sodium sulfate and filtered. The filtrate was evaporated to dryness and the
residue purified by flash chromatography over silica (eluent 10% methanol,
30 1% concentrated ammonia solution in DCM). The fractions coeluting with the



2,6,6-trinmethyl bicyclo[3.1.1 Jhept-3- yl]imno}nethyl)am no] benzam de
9,8N1[2-(2-fl uor o- 4- net hyl phenyl )ethyl ]-4-494. 6 . .
({(E) - [ (AWM ¥ycl ohexyl )i m no] [ (3S)- 3- net hyl pi per azi n-ﬂCT/US(,lt,zhml,(,_ cad. 7
yl ) met hyl } am no) benzam de 99N-j 2- (2, 4-di chl or ophenyl ) et hyl ] éN_ nmet hy .2005
4-[((B)-[(35)-3-nethyl pi perazin-1- yl]{[(1 S 2S, 3S, 5R)£)2, 6, '-de 2§ FEB 200
trimethyl bicyclo[3.1.1 Jhept-3-_yl]imno}nmethyl)am no] benzam
PCT/ US01/ 27206 ~ 8 FE8 WD 02/18327 100 701 102

major band (Rf 0.31, eluent: 10% methanol, 1% concentrated ammonia

solution in DCM, bands visualized by spraying with Ninhydrin and heatin

g
were combined and evaporated to dryness to give 5-methoxy-2-indamine as a

pale brown oil. (MH+) 164.2.

5 Table of Examples 61-113

Example Name MH+

61 4-{[(Z)-(cyclopentylimino)(piperazin-1- 488
yl)methyllamino}-N-[2-(2,4-
dichlorophenyl)ethyllbenzamide

62 4-{[(Z)-(cyclopentylimino)( 1,4-diazepan- 502
1—yl)methyl]amino}-N-[2-(2,4-
dichlorophenyl)ethyllbenzamide

63 N-[2-(2,4-dichlorophenyl)ethyl]-4-({(E)— 530.5
[(3-methylcyclohexyl)imino][(38)-3-
methylpiperazin-1-
yllmethyl}amino)benzamide

64 N-[2-(2,4-dichlorophenyl)ethyl]-4-{[(E)- 544.5
[(38)-3-methylpiperazin-1-
yll(tricyclo[3.3.1.1~3,7~]dec-2-
ylimino)methyllamino}benzamide

65 N-[2—(2,4-dichlorophenyl)ethyl]-4-[((Z)— 584 .4
[(3S)-3-methyipiperazin-1 -yl{[4-
(triﬂuoromethyl)cyclohexyl]imino}methyl)
amino]benzamide

66 N-[2-(2,4-d ichlorophenyl)ethyl]-4-({(E)- 558
[(3S)-3-methylpiperazin-1 -ylj[(2-
propylcyclohexyl)imino]methyl}amino)be
nzamide

67 N-[2-(2,4-dichlorophenyl)ethyl]-4-({(E)~ 572.3
[(3R,5S)-3,5-dimethylpiperazin-1 -yl)I(2-
propylcyclohexyl)imino]methyl}amino)be
nzamide
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N-[ 2- (2, 4-di chl orophenyl )ethyl]-2-fluoro4-[((E)-[(3S)-3-nethyl pi perazi n- 1yl

{1

WO 02/18327
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PCT/USQ1/2

.’206

9ﬁl—(6-f| uoro-1, 2, 3, 4t et r ahydr onapht hal en- 2-yI )Eﬁ[((E) [ (3S}3- et hy! p2 gefer 2005
in-1-yl]{[(1 S 2S,3S,5R 2,6,6-trinethylbicyclo
] hept -3yl ]i mi no} rre t hyl) am no] benzam de 3Symethy| pi p
N-[ 6- (et hyl oxy) - , 2] 3, 468tra 4242 ApYichRIrepheny] e]th%]—hi{g(éb L {5)55d
erazi n- 1-yi ]{[(1 25|, fs, _5R)]2 [@38)}3Im§m§/fb¥(¢é}b2mc1 o[
hept -3yl ]im no rrethy am no o
LN— ?2_ [ g1‘l uoro% 4( et hyl oxy) p ﬁéﬁgﬁ' éage%@g cycl oheptyl Jimno}[ (
3S) - 3net hyl pi per azi np 1yl ] met h am no Zam rethyl pib in-1y1]{[(
I N-[2-(4-brono-2-fl uoropginyl hl rdee‘nyTj’ethyl] 4-{(E)- | 584.3
15, 25’33|S’ 5R) - (2)} ?re?hr: ;Tgm %lo]b dlmethylplperazm 1-
- imn
}\r{egt [ 4¥f} uor 0- 2(tri ?‘/I uor onet W QW&WPYG'QQ%OHWF{%} 8- met hyl p) peraz
in-1yl J{[(1 S, 2S,3S[5R)-2,6,6 rm@p iypetivdsolinpbenzamide 2.1 ubr oohenvl b - 2h
] hept - 3yl i i no} et hy)-aninal hpn7am de ~ N-[2-(4-brono- uor opheny
Va0 Loy o (5 (85" %fggaggg;;ggﬁgmﬁ (e | 5703
2S, 3S,5R) 2, 6, 6-trijnet hyl bi ¢ - -
]S,hept-3yl]i)m' no} met hyl ) ani no] jrmethyitdey dRSYZ/BiHbpES206 2 g F [E B 2005 588. 6
546 558 524. 2 ylimino]methyl}amino)benzamide
71 N-[2-(2,4-difluorophenyl)ethyl]-4- -({(E)- 498.2
[(4- methylcyclohexyl)lmmo][(38) 3-
methylpiperazin-1-
yllmethyl}amino)benzamide
72 N-[2-(2,4-dichlorophenyl)ethyi]-4- -[((E)- 570.1
[(3S)-3-methylpiperazin-1-
yi[(18,2R,3S,6R)-3,7,7-
trimethylbicyclo[4.1.0]hept-2-
yllimino}methyl)amino]benzamide
73 N-[2-(2,4- -dichlorophenyl)ethyl]-4-({(Z)- 558.2
[(3R,58)-3,5-dimethylpiperazin- -1-yl][(4-
ethylcyclohexyl)lmmo]methyl}ammo)ben
Zamide
74 6-({(2)-(cyclohexylimino)[(3S)-3- 517
methylpiperazin-1- -yllmethyl}amino)-N-[2-
(2,4-dichlorophenyl)ethyl]pyridine-3-
carboxamide
75 N-[2-(2,4- -dichlorophenyl)ethyi]-4-({(E)- 544.2
[(4-ethy|cyclohexyl)lmlno][(3S) 3-
methylpiperazin-1-
yllmethyl}amino)benzamide
76 4-({(2)- (cyclohexyhmmo)[(BS) 3- 530.2
methylpiperazin- -1-ylimethyl}amino)-N-[2-
(2,4-dichlorophenyl)-1-
methylethyllbenzamide
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h - th | . . . . _
Bﬁresi ;4/I )ngt‘ﬂél()]m&?rmt hyl cycl oheptyl ]Ji m no}[(3S)-3net hyl pi per aﬂf'/u%m/znu(,
I I N0) benzam de _ —_—
Kll- ][ rzre'z Zyb% gmo- 22f | uor ophenyl) et hyl ]-4[ ((2)-[ (3S~3- net h_y:jgl perazin éLsy'léB{ [2[%%
trifluoromethyl)cyclohexyl]imno}methyl) agygo] benzam |

: -2, 3-di hydro- 1 | _
M1 eyl ] o4l { (20m LL3%) - 3- et hyl pi per azi n- 1yl ] {[ (1 S, 25, 3S, 5R}- 2,6, 6

i nden2-yl]-4-](( | . ———
tHr:mst hyl)l:/)i ]cyc|£>[ - 1. 7] he {2y ]4-bisoltrmAsRy) pRERISIRTEST 9855 7
' ({(Z)—[(4-methy|cyclohexyl)imino][(3S)-3-
methylpiperazin-1-
ylimethyl}amino)benzamide

78 N-[2-(2,4-dichlorophenyl)-1-methylethyl]- 544.2
4-({(Z)-[(4-methylcyclohexyl)imino][(3S)—
3-methylpiperazin-1-
yllmethyl}amino)benzamide

79 N-[2-(2,4-dichlorophenyl)ethyl]-4-{[(Z)- 636.2
[(3R,58)-3,5-dimethylpiperazin-1-
y({(18,28)-2-
[(phenylmethyl)oxy]cyclohexyl}imino)met
hyllamino}benzamide

80 N-[2-(2',4-dichlorophenyl)ethyl]-6-({(E)- 531.2
[(4-methylcyclohexyl)imino][(33)-3-
methylpiperazin-1-
yl]methyl}amino)pyridine-3-carboxamide

81 4-({(Z)-(cyclohexylimino)[(3S)—3- 476
methylpiperazin—1-yl]methyl}amino)-N-[2-
(2,4-dimethylphenyl)ethyl]benzamide

82 N-{2-[2,4-bis(methyloxy)phenyl]ethyl}-4- 562.2
[((2)-[(3S)-3-methylipiperazin-1-
yIK[(18,2S,38,5R)-2,6,6-
trimethylbicyclo[3.1 .1]hept-3-
yllimino}methyl)amino]benzamide

83 N-[2-(2,4-dich|orophenyl)-1-methylethyl]- 584.2
4-[((Z)-[(3$)-3-methylpiperazin-1 -
YI{[(18,2S,38,5R)-2,6,6-
trimethylbicyclo[3.1.1 Jhept-3-
yl]imino}methyl)amino]benzamide

84 N-[2-(2,4-dimethylphenyl)ethyl]-4-[((E)- 530
[(3S)-3-methylpiperazin-1-
yiKI[(18,28,38,5R)-2,6,6-
trimethylbicyclo[3.1.1 Jhept-3-
yllimino}methyl)aminolbenzamide




14-[((Z}-[ (3R 5S)-3,5-di net hyl pi perazin-1yl ] {[ (1

S, 25,35, 5R)-2,6,6trinmethyl bicyclo[3.1.1

| hept - 3yl | i Ry@ped/p@bhyl ) am no] - N-{2-[ 2-f 1 uor o- 4( met hyl oxy) phepyrh&hyhadenza
m de ~ : »

N-[ 2- (4- brono- 2-fl uorophenyl)ethyl]-4[((2)-[ (3R, 5S) -3, 5-di net hyl pi Q%‘F‘EB%@S
ylIJ{[(1 S, 2S,3S,5R)-2,6,6 trinethylbicyclo[3.4451

] hept - 3y!']i mi no} et hyl ) am no] benzam de o

N-j 2- (4- brono- 2-f | uorophenyl) et hyl ] -4({(Z2) - [ (4- et hyl cycl ohexyi )i nmi noJ[ (39S)

- 3net hyl pi per azi n- 1 yl Jg#et hﬂl{\}-mzm.)dme
N-[ 2- (4- br ono- 2-f | yor ophenyl @BL}MHe-t
i perazin-1 yl]methyl }am no)b )
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ailﬁé}llc) ohye]pt >[/(I(| )m no) [ (3S) - 3net hyl p
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86 N-[2-(2,4-dichlorophenyl)ethyl]-6-[((E)- 571.2
[(3S)-3-methylpiperazin-1-
vIK[(1S,28,3S,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
ylJimino}methyl)amino]pyridine-3-
carboxamide

87 N-{1-[(2,4-dichlorophenyl)methyllpropyl}-| 598.2
4-[((Z)-[(3S)-3-methylpiperazin-1-
yiK[(1S,28,38,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllimino}methyl)amino]benzamide

88 N-{1-[(2,4-dichlorophenyl)methyllbutyl}- 612.2
4-[((Z)-[(3S)-3-methyipiperazin-1-
yil{[(1S,2S5,3S,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllimino}methyl)aminolbenzamide

89 4-[((Z)-[(3S)-3-methylpiperazin-1- 516.3
yi[(1S,28,3R,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
ylJimino}methyl)amino]-N-[(2S)-2-
phenylpropyllbenzamide

90 4-[((Z)-[(3S)-3-methylpiperazin-1- 516.3
vii{[(1S,28,3R,5R)-2,6,6-
trimethyibicyclo[3.1.1]hept-3-
ylJimino}methyl)amino]-N-[(2R)-2-
phenylpropyl]benzamide

o1 N-[2-(2,4-dichlorophenyl)ethyl]-4-[((E)- 584.7
(3,5-dimethylpiperazin-1-
vIX[(1S,2S,3S,5R)-2,6,6-
trimethylbicyclo[3.1.1}hept-3-
yllimino}methyl)amino]benzamide
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25 Eh s

] hept - 3yl ] am no} et hyl i dene) am no] benza m de PCT/t' SO1/ 272116 M+ 528.3

558.7 N-[(2S}-7- (nethyl oxy

1-1.2 3 4. 558 8

t et r ahydr onapht hal en92 yl ]
S, 2S, 3S,5R) - 2, 6, 6trinet hyl

Jhept - 3yl ] am no} rret hyl i derJ
E) - (cycl oheptyl am no) [ (3S)

F@A-difuorartersd ety #i((Ber az
HBSy-SFmethylpiperazin-1-

F@tSH23 33)3R)-216J6- 1174- ({ (1
trinetiyibioycii[B4r Hakpt-3-

yilimino}methyl)amino]lbenzamide

i n58812 {[

93

N-[2-(2,4-dichlorophenyl)ethyl]-4- {[( )-
{[(18,2S,3S,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllimino}(3,4,5-trimethylpiperazin-1-
yl)methyl]Jamino}benzamide

598.7

94

N-{2-[2-fluoro-4-
(methyloxy)phenyllethyl}-4-[((Z)-[(3S)-3-
methylpiperazin-1-yl}{[(1S,2S,3S,5R)-
2,6,6-trimethylbicyclo[3.1.1}hept-3-
yllimino}methyl)amino]benzamide

550.2

95

N-[(1S)-2-(2,4-dichlorophenyl)-1-
(hydroxymethyl)ethyl}-4-[((E)-[(3S)-3-
methylpiperazin-1-yl{[(1S,2S,3S,5R)-
2,6,6-trimethylbicyclo[3.1.1]hept-3-
yllimino}methyl)aminolbenzamide

600.4

96

N-[(1R)-2~(2,4-dichlorophenyl)-1-
(hydroxymethyl)ethyl]-4-[((E)-[(3S)-3-
methylpiperazin-1-yl}{[(1S,2S,3S,5R)-
2,6,6-trimethylbicyclo[3.1.1}hept-3-
yllimino}methyl)amino]lbenzamide

600.5

97

N-(6-chloro-1,2,3 4-
tetrahydronaphthalen-2-yi)-4-[((Z)-[(3S)-
3-methylpiperazin-1-ylK[(1S,2S,3S,5R)-
2,6,6-trimethylbicyclo[3.1.1}hept-3-
yllimino}methyl)amino]lbenzamide

562.3

08

N-[2-(2-fluoro-4-methylphenyl)ethyi}-4-
({(E)-[(4-methylcyclohexyl)imino][(3S)-3-
methylpiperazin-1-
yllmethyl}amino)benzamide

494.6

99

N-[2-(2,4-dichlorophenyl)ethyl]-N-methyl-
4-[((E)-[(3S)-3-methylpiperazin-1-
yIK[(1S,2S,38,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllimino}methyl)aminolbenzamide

584.7

(1



' - ht hal en- 2-
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PCT/ US01/ 27206 120 ~ g FEB ~~~~ Exanpl e 119 ECsQ7val ues

: : i ells expressing MA-R with test conpound and
}Ne;ienget ﬁremcgﬂjsbgnéreﬁgzﬂn f‘:g Lnt ergel | ular cAMP concentration with

A)r/rer sham Phar naci a RPA 100 N-[2-(2,4-dichlorophenyl)ethyl]—2-fluoro- 588.6 |
4-[((E)-[(3S)-3-methylpiperazin-1-
yI{[(18,28,38,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllimino}methyl)aminolbenzamide

701 N-(6-fluoro-1,2,3 4- 546
tetrahydronaphthalen-2-yl)—4-[((E)-[(BS)-
3-methylpiperazin-1-yI[{[(1 S,2§,3S,5R)-
2,6,6-trimethylbicyclo[3.1.1 Jhept-3-
yllimino}methyl)amino]benzamide

102 N-[6-(methyloxy)-1,2,3 4~ 558
tetrahydronaphthalen—2-yl]-4-[((Z)—[(38)-
3-methylpiperazin-1 -VI{[(1S,28,3S,5R)-
2,6,6-trimethylbicyclo[3.1 .1]hept-3-

- |Yllimino}methyl)amino]benzamide

103 N-{2-[2-fluoro-4- 5242
(methyloxy)phenyl]ethyl}-4-({(Z)—
{[(18,28)-2-
methylcycloheptyl]imino}[(BS)-3-
methylpiperazin-1-
yllmethyl}amino)benzamide

104 N-[2-(4-bromo-2-fluorophenyl)ethyl]-4- 598
[((E)-[(3S)-3-methyipiperazin-1-
yIK[(1S,28,3S8,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yllimino}methyl)aminolbenzamide

105 N-{2-[4-fluoro-2- 588
(triﬂuoromethyl)phenyl]ethyl}-4-[((E)—
[(3S)-3-methylpiperazin-1-
ylK[(18,28,38,5R)-2,6,6-
trimethylbicyclo[3.1 .1]hept-3-
yl]imino}methyl)amino]benzamide

106 N-[2-(4-bromo-2-fluorophenyl)-2- 614
hydroxyethyi]-4-[((E)-[(3S)-3-
methylpiperazin-1-ylj{[(1 S$,28,38,5R)-
2,6,6-trimethy|bicyclo[3. 1.1]hept-3-
yllimino}methyl)amino]benzamide




5 559 cAWMP Scintillation Proximty Assay (SPA) kit. The foll ow ng conpounds
were synt hesi zed and tested according to this assay. The conpounds |isted
bel ow di spWwayerissd;og EC50 val ues above about 3. The title conpounds o
Exanpl es 61-118 al so al | displayed -10g EC50 val ues above aBgEHBQ”TP8¢ this
reason each of the conpound in the followng list and each of th tltlﬁg%O
conpounds of Exanples 61-118 are |nd|V|duaII preferred and are g e &f

as a group. Furthernore, the groups corresponglng to R through R10 for
each of these conpaunds are also preferred. Nonenclature for these

conpounds was proyi dd@7usi my-[Raeemeréiofmek

Cmenmi novati on Sof f war e, Inrtgz%ﬁmgoispw ngwsgo?r%%m%h '<];1re er ¢ §-315
illustrative and shoul d nofyy ]Il‘ﬁné}t(glst) 419 of the instant
invention: {4-[(((1
Z}-2-aza-2-cyclopentyl -1-p metl;%{' era\;, é I)‘am no] phenyl } N-[2- (2, 4- dj chl or oph
enyl ) et hyl ] car boxiam de, (4 ai¢ I pi perazinyl } (1

Z) - 2- aza- 3- met hyl putsdzeny 1 . nhnmrl\-l\H? (2, 4di chl ot ophenyl ) gt hyl ] car
boxami de, (4-{[(12)-3¢§za-ﬁ‘5§g é?éwr -lueropbenyi)ethyl]-4- 612.2

oxopi perazi nyl ) vijnyl ] am no B)- &\mpﬁas(lmpemmm@ympmeny ) et hyl ] cpr boxam d
e, lfluoromethyl)cyclohexyl]lmlno}meth )

{4-[((12) - 2- aza- 2- cycl ohexj@minolpengbolider4- yI vi nyl ) am no¥ henyl }-N-[ 2-(2, 4-d
i chl or ophenyl ) et hyl]carboxiam de,
{4-]((12) 2- aza- 2- cyc1Q91exyl\l—$—(1hqattny Vel 3 d}@m,_p e (2,4
di chl orophenyl ) et hyl ] car bozey‘r]-dxf((zf E%JJH pi perag%\yl )(12) - 225
aza- 2-cycl opentyl vi nyl ] am 9@&@@93 SQ‘H‘Z or ophenyl ) et hyl{] car boxam

de,
I{4-e[ ((12)-2-aza-2-cycl oper%,?f).’r.lerf7 yf%éj[s 1 Fef’ﬁ/gr o%ol nyl ) vii nyl ) am no] phenyl }

-N-[2-(2, 4di chl of ophenyl ) g zam
[4-({(1Z)-1-[(2-amn|q04ner E Eés

aza-2-cycl ohexyl vi nyl|} am no) ph

%mﬁfﬁ&'ﬁimazm -] 5643

enyl]-N-[2-(2,4 BO dichl or
(4-{[1-(2, 5-di azgbi cycl of 1 ¢
Z) - 2- aza- 2- cycl ohexyl vi nyl[f[! J-Noept-32, 4 WD 02/ 18327 121
PCT/ US01/ 27206 25 FEB 200%/Hnializiesm mpbi\h{ﬂ Izaubmmm de,
(4-{[1-((3S}-3-net hyl pi pe aﬁthylpxy)pnpnymygbegmmw -enyl vi nyl | am no} phe

nyl)-N-[2- (2, 4di jehd aﬁgnhngli%&%vl ].car boxani de,

(4-{[1-((3S)-3-net hyl'pi pe romaz)2-Aacrophedt)ed AT Offexyrpvinyl ] ani no} p

henyl )-N-[2-(2,4 5 di chl olt(EMBR,58}-B)5- &mthgp@grﬁ 1- 1

(4-{[(1E}-2-aza-|{2-cycl ohebrﬂ{[('ﬂs QMW&Q)B}B&“ ') vinyl ] am no} phenyl } - N-[ 2-

(2, 4di chl or opheryl ) et hyl ] ttdm 0[31 1]1h e t-3- h | ¥y 1-2-chl
4-{[1-((3S) - 3-net hyl exyl vln am no} - 2-chl or

(()ph{e%yl §(N- % 2- (2 :.re4d?/cﬁi gfggm'ﬂg ?ééﬁy)ﬁﬁﬁ&é‘goxa y Y

4- 17) - 2- aza-2- cyt2 ohe - 10

gli a_[zéf)er)hydr oépl nyl §/VI nyl %R@ r%rgcg% Iohe )E/Sl )éllho %@Sﬁrgr oph&d§1 ) dt hyl ] car bo
xam de, -

(4-{[1-((3R}- 3-1ret hyl pi pemeth g?ﬂ 2aza 2 cycl ohexyl vji nyl ] am no} phenyl) -
\-[ 2- (2, 4di chl of opheny| )e P QP Yheggamide

(4-{[1-((39)- 3- et P Mvi n A \ 1 7\-7279 2-cycl ohexyl vii nyl ] am no} phenyl ) -
N (2-(2,4 15 dithl o"ﬁ pher Piftioseplerny!ethy]-4- 558
(4-{[((12)-2-azp- 2-cycl of I'(QY faﬂwm)&(e@&am no] mgt hyl } phenyl ) - N-[ 2- (
2, 4di chl or ophenyl ) et hyl ] ¢& ﬁﬁtﬁ}n- -

(4-{[(12) - 2- azah-_i; (3, 5- dl)ﬂklnﬁylybalpmoa)benzémaje:ycl opent ylivi nyl ] am no} phenyl )
-N-[ 2-(2, 4-di chlorophenyl) et hyl ] car boxam de, (4-{[(1

Z) - 2-aza- 1- (2, 5-di et hyl pi perazi nyl) - 2- cycl opent yI'vinyt{amno}phenyl ) 20
N-[ 2- (2, 4-di chl orophenyl ) et hyl ] car boxam de,

{4-1((12)-2-aza-2-cycl oheptyl - 1pi perazi nyl vi nyl ) am no] phenyl }-N-[2-(2, 4-dic

hl or ophenyl ) et hyl ] car boxani de,  Ekaphples(Bfd-13gnet hyl pi perazinyl) (1
Z)-2-aza-2-cycl ohexyIE\;(i nyl ] am no} phenyl ) N-[ 2- (2, 4-di f hor ophenyl ) et hyl ] car bo
xam de, (4-{(1-((39) ammplbglmnmsanét |

Z) - 2- aza- 2;, % é ﬁge | vin %gm no} henaelj)”“N- EO“PW%TE'MG were prepared

chl or opheny 3(' OROSFHdrg @;éres escribed above.

(4-{[1-((3S)-3-net hyl pi perazi nyl) (12)-2-aza2-cycl ohexyl vi nyl ] am no} phenyl)
N-[ 2- (4-fl uorophenyl) et hyl ] carboxam de, (4{[1-((3S)-3-nethyl pi perazinyl) (1
Z) - 2-aza- 2- cycl ohexyl vi nyl ] am no} phenyl ) - N( 2- phenyl et hyl ) car boxam de,

(4-{[ (1E) - 2- aza- 2- (2, 4-di chl orophenyl ) - 1- (3, 5di net hyl pi perazi nyl ) vi nyl]am n
o}phenyl)-N-[2-(2,4



30 di chl or ophenyl ) et hyl ] car boxam de,

(4-{[(12) - 2-aza-2-cycl ohexyl -1-(3-im no-1loxo0(2,5,6,7, 8, 8a-hexahydro-2, 7-di a
zai ndol i zi n- WgD}/8senyl ] am no} phenyl }-N-[2_ PCT/U ,

(2, 4-di chl or ophenyl ) et hyl ] car boxami de, L301/27206
[4-({1-((3S)-3-nethyl pi perazinyl)(1zZ) WD 02/18327 122 PCT/ US01/ 272116 28
FEB 2005 2-aza-2-[4-(trifluoromethyl)cycl ohexyifovi nyl }ani no § FEB 2005
phenyl ] - N-[ 2- (2, 4di chl or ophenyl ) et hyl Jcar boxam de,

(4-{[(12)-2-aza: - di met hyl pi per azi nyl ) 2-cycl ohex- 3- enyl vi nyl ) am no} phe
nyl ) - N-[ 2- (2, 4dil@ Pi%PBEPféHW'PEHHﬁHJ’b&r boxani de,

(4-{[1-((3S)-3-net hyl pi perazi nyI)(lZ) 25

aza- 2- cycl ohexyl vi nyl | am no} ph henyl ) et hyl Jcar boxam

de, ronaphthalen 2-
(4-{[(12)-2-aza-1-(3, B-di net hyD’wPed@adEidﬁyl } 2- cycl ohexyl vi nyl ] am ho} phenyl ) -
N-[ 2- (2, 4-di chl or ophepyethylJcarboxam de, WD 02/18327 123

aza- 2- bi cycl oj 2. 2. 1] herrt x’a’r}ﬂ'b}’é Iyt Fanne}t phﬁmi"né N-f2-(2-4di chl ar gphenyl ) et
hyl Jcar boxani de, (4- 1E MH+
Egl_ 2- aza_)z(_ Cyc| Oh(exyi{[:_(,_"tf 'fl_t”)’4|~l \E gs vinvl Jam naol nhpnvl ) N-[ '(2,4d| ch
| or ophenyl ) et hyl Jcar boxani c;]e, f((’l [‘( fé-methylplperazm 1- 71528.3
(4-{[1-((3S}-3-net hyl pij perazi nyltyﬂ]f[ﬁiﬁ 22%513&@?)7?@ @hexyl vi nyl ] ami ng}-5-chl or
o- 2- met hoxyphenyl ) -N-[2- (2,4 10 imeivivioytieldy1 Y#epp3icar boxan de,
(4-{[(12)-2-aza-1-(3, 5;di met hyl yllpmiro}nethyiRienejamiN-vi nyl ] ani no} phenyl ) -
N-[ 2- (2, 4- di chl or opheny! ) et hyl JH@R)ok2/8 deetrafiybirbddhthalen.
E) - 1-[ (3-am nocycl ohexyl ) am no] 23dpaazamigd ohexyl vi nyl }am no) phenyl ] - N-[ 2-(
2, 4-di chl or ophenyl ) et hyl Jcar boxlam de,
(4{[1-((5S)-2, 5-di met hyl piper aZNqyPR{-5 th N
Z) - 2-aza- 2- cycl ohexyl vj nyl ] am ngt nlx éme %gzﬁ);-zl]i‘l[((ﬁ 558.7
N-[ 2- (2, 4-di chl orophenyl ) et hyl J inerazin- )1l )
(4-{[1- ((39S)-3net hyl pi per azi nyl\); % p - _
Z) - 2-aza- 2- cycl ohexyl vi nyl ] am n :1} ?&ﬁ(ﬁ? ﬁﬁhg tNé[ 2(2, 41di chl of ophenyl } e
t hyl Jcar boxam de, —0"
[ 4- ({[ 1- ((3S) - 3- met hyl pi per azi r%@'ﬂ?}@ﬁg}}’éd@@mlﬁﬁmzai Wyl ] ani no} et hyl )
phenyl ]-N-[2-(2,4 dichl or ophenyl hyl Jcar boxam de,
(4-{[((12)-2-aza- 2- cygrehexyl-1-(1.420
di azaper hydr oepi nyl ) vi|nyl T‘bﬁ;n NT\P@%T-XWWGJW)N £3.4-2, 4di (98808 ogdhenyl ) et hy
| Jcar boxami de, [4-({(1 tetrahydronaphthalen-2-yl]-4- [((1E?
E)-1-[ ((1S, 2R) - 2am nodycl ohexy|[j3G)-Bohethyiiperdzinyt! ohexyl vj nyl } ani no) phenyl
({11 ((39) - 5 et hyl i et azi MuANEITIORpemE 1oNtzpt v1 vi byl 1 amilno} pheny! )

- - 3- et hyl pi per azi nyth glRfR10] ptyl vijnyl ] am!no} pheny
-N-[2-(2,4 25 dichlorophenyl)e )qu}-ﬁ]ﬁ@}r gmg}rla gﬁ Fﬁ”cﬂb _
(4-{[1-((3S)-3-ethyl piperazi ny|)igas) - 2- az cy Fn}] PV, I]amnc}phenyl)-N
-[2-(2, 4-di chl orophenyl ) et hyl Jgar boxam de,
(4-{[1-((3S)-3-nethyl pi pergzi Np
Z) - 2-aza- 2- (2met hyl cyc¢l ohei?yl ) - (( G C' Q'WT‘ nop{[j(ﬁ %’2 488 &n or ophenyl ) e
t hyl Jcar boxam de, (4-{[1-((38) 2|n 1)(14)-2 30

1 H 1 y

PCT/ USO1/ 272116 2 g F| E B18005N-I(2S)-5-(methyloxy)-1,2,34- 558.7
tetrahydronaphthalen-2-yl]-4-[((1E)-

[(3S)-3-methylpiperazin-1-
vIK[(1S,28,3S,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-

yl]am|no}methyl|dene)am|no]benza
mide




(4-{[1-((3R 5R)- 3, 5-di net hyl pi perazinyl) (1
Z) - 2- aza- 2cycl ohexyl vi nyl ] am no} phenyl ) - N-[ 2- (2, 4- di chl or ophenyl ) et hyl Jcarb
oxamni de, (WO[0R4B323S) - 3- et hyl pi perazinyl) (1
Z) - 2-aza- 3- cycl ohexyl prop- 1enyl ] am no} phenyl ) - N-[ 2- ( 2, 4-di clIﬁTdP%'HI‘?é?ﬁ?I ) et hy
|'] carboxam de, (4-{[(1E}-1 5
((3S) - 3- net hyl pi perazi nyl)-2-aza-2-(3-net hy cl ohexyl ) vinyl ] am F}*]%P a N
-[2-(2, 4-di chl orophenyl ) et hyl ] car boxam de, )%%(y{ [(1 nQ% ¥EI(‘
}-1-((3S)-3net hyl pi perazi nyl ) -2-aza- 2- (4- net hyl cycl ohexyl ) vi nyl ] am no} phen
|'}-N-[2-(2, 4di chl or ophenyl } et hyl ] carBxatapiei¢19
17) - 2-aza- 1- (2, 6-di net hyl pi perazi nyl ) 2-cycl ohexyl vi nyl ] am no} phenyl ) -
2,

}-

-{[
N2 (2, 4ol chi or ophem BOstaligrar sokeomdoundOuese Sble st bl aing: o phr
yl4) 1[ (S iaétﬁésgbﬂw%ét"ﬂ ]eééﬁ@m)kl)azng@,nd Iysu%g the cells and ’
(Z) {2[a§ é) éﬁ@ " Fgeﬂé%eg@ﬁ}{d\ﬁ“% GHES?IB%WIIP)AFNG[SZWB@PWWWamenyI )e
thyl]ca EA X/(B, r_Iﬂ_I”@(IGISP-I'GXIr(&tyIA{ésy m[/ rﬁ%@,— aidd
aza- 2- cycl ohgxd ylrm‘%ls&%%% KA hOXyphenyltzus S L) 8?'3’@‘?@H§’§) et hyl

] car boxani de, accordmg to this assay. The Comgounds

E)-1-((39)- Ifbeievvhyh aped ag ycycl ohexyl
nyl ) - N-[ 2- (2%4d| cpligrgphe grE/d: %ar B, ‘3‘&03( ﬁ;Xe“ﬂeccmpounds of

(4-{[(1E}-1 Igi;iop@I dlspfqyle)j-z@ga:%f (,ém@gtgw%cgt%u?%ex&{or) tw nyl ] am

henyl hl h t hyl b
(i1 f (7] 2758 ‘a%gﬁg*@]eﬁ%& iR e teioyinc:{etianaesadvohueiiuel no) pheny! ) -

N[ 2- (41ehl ®oopemds)ft
E) - [ 2- gza 1- 5- di rrg y%%@?ggqﬁ?m gge M‘?ﬁ“y&{?%%?nwy@mfemu} vi nyl }
;;n go) phegyl@a 5290%1&2 uidh "IMasEotiteegrplips icoyiek pandRyasirdeh rd i Ridior
aza-
di azabi cycl o[ 4. 5 O] nan-3TBPYNds ars plsparsieres | Namenclabireripr ihedd 2- ( 2, 4di chl
or ophenyl ) eEANMIPPEALD v prdeided usm NomencIatoB V.3, q %[V25 9) from
cytc

<m

vi nyl If am no} phe

4-{[1-(3,5 I 2
](kei)[ 2(yl vpﬁﬁ‘ﬁ‘ r{g}f(/ ﬁ?ﬁ%ﬁ@we:\ﬂ[ I%I'EE fﬂaﬂtZDMﬂg)cm @DN&IQ QFéWrie]r%?r boxani de,

I I h I
L5 (0 2ok o orapean SO AL Bt a 21%‘3@8 o7 e nstant invention. )
{[(12)-2-aza-1-(3,5-di rre'znhzvjl pi per azi nyl) - 2 cycl ohexyl vi nyl ] am no} - 5- chl or o-
Tl 1L el oo i) e,
Z) - 2- aza- 2- cycﬁ%‘r%e%%ﬂ!#ﬁéﬁ eﬁ%‘%’%’ﬁé&?ﬂﬂaﬁ'ﬂlﬁ(@-—{[md(ﬁsm 5WD 02/ 18327 124

PCT/ US01/ 27:tmt EB
[4- ({[(1Z}- ?8%5 w?g{ 2yaé€? %2’?@2’ W‘%W%PBH%WIWHW 262 4o} net hyl
) phenyl | - N° ?Qp HPWBW@WBMQX”}{MZMW 28yclohe

e e
4-{[1-((39 BnBdy Nearbogamidd)
Z) - 2- aza- 24c})fgi],]9,I)1§,% héwyl} ﬁnfzn(%}fheny{d' }\E[afa(% CX&'PBﬁI(}‘JrBBI%HDDDIH hyl ] car

boxanmi de, dlchlorophenyl)ethyl carboxamnde {4-

renw - “3;’:@}%‘?2%%?%%@% o G G ECL

(4-{[(12) oRbeimy oy Joar bykarhice! CEMU(ISH-meghylpin )
tz)oizzim@agehyéfé/g%wér?tywm];%morig e.?ﬁ)n I{ g”eeét YRIRSTPEINYIHSR) et hyl | car

4- 17) -dichl | ohexyl 1- I h
(L1102 ot g L0 g S om0 27

1)
E)n y1 ((3S)d'éz%%ﬁf yﬂmqmﬂwunw)amnaamayg.w[ppﬂyl vi nyl ] ani no} phenyl ) - N-[ 2-(

(2514{[“2 ?kss@gRﬁ%ng)é&ﬁi?gfggﬂéiﬁf (1;;i 1[2am|£o-2[ 4 ot oroonemst
Z) - 2- aza- eBy haimlopiex Vdﬁée ggj\/ }H PBI¥||I2 [242141(: or opheny
T BB b s 1 S e ronen
ﬁ;[st Ky} g?cr:?gﬁ %i%zaffcg%&?’?))'%'”Mﬁ%m@mfmwuﬂeﬂgIzp.v| nyl ] am no} phenyl ) - N-[ 2

(2, 4-dichl orophenyl )ethyl] carboxam de, (4-{[(1 E)-2-((1

R, 2R) - 2net hyl cycl ohexyl ) - 2- aza- 1- ( 3, 5- di net hyl pi per azi nyl ) vi nyl ] am no} pheny
| )-N-[2(2, 4-di chl orophenyl ) et hyl] carboxam de, (4-{[(1 E)-2-((1

R 2R) - 2net hyl cycl oheptyl ) - 1- ((3S}- 3- et hyl pi perazi nyl ) - 2-azavi nyl ] am no} phe
nyl)-N 25 [2-(2, 4-di chl orophenyl ) et hyl ] car boxam de,
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nmet hyl t hi oet hyl ) pi perazi nyl ] (12)-2-aza- 2-cycl ohexyl vi nyl } am no) phenyl ] -N-[ 2
(2, 4-di chl or op¥RYp/J&RAy| | car boxani de, PCT/USO1/2720
(4-{[(12)-2-aza- 1- (3, 5di et hyl pi perazi nyl)-2-cycl ohexyl vi nyl ] am noﬁ- § et ho
xyphenyl)-N-[2-(2,4 WO 02/18327 125 PCT/US01/272116 28" FEB 2005 24g FEB 2005
di chl or ophenyl ) et hyl ] car boxam de, (4-{[(1 121 -

E) - 2-aza- 1- (3, 5-di net hyl pi per azi nyl ) 2- (2- met hoxycycl ohexyl ) vi nyl ] am no} phen
yl)-N-[2-(2, 4di chl,pr cﬁ_henyl ) et hyl ] car boxam de, (4-{[(1

E) - 2- aza- 1- (3, 5- dPIRANPPRERYIRAY inarhaxamides (44iy(cYS)-BhmatHyoip & R Bhen
yl)-N-[2-(2,4 5 dj szgéw%é)e%&\@é%ar.bo m ds, . .

(4-{[(12) - 2- aza- 1;3l 5-°d1 net hyl pi MDPIPRERYBN%Z4vi nyl ] ami no} phenyl } -
N-[ 2- (4- met hoxyph e | ' ' . ,

E) ; 2- gz a-1-{[ 2¥?di g?g | g%’ﬁ)ﬁm?ﬁ? i ‘%F ggfgéﬁ)ﬁ'\/"i’%t{?y PiRsAEHE R 3- N
[ 2- (4- met hoxy phen§fd 6t@yPRElobeivh) deyllaminolahenyl)-N-[2-(2,4-

E) - 1- ((39S) - 3- met hyikRi | < - 2-.1.ndgn-2- vl vi nyl ] am no} phenyl )-N 10
D2 (ot Lubr opheny| L ocr Pt gaRES g, B(re)-2 a2k 2 Geichexyr1-(a-

E) - 1- (( 3S) - 3- met hyydsbxepipetidy Ninyiapandydhenyatpeiby! ) phenyl ] vi nyl } ani no) p
henyl J- N- [ 2-(4chl(§)’ro|§heq?%¥ tMH}:car boxam de, ’

{4-] ]( ( %Z) - |2} ailia[ %d g,f_g(%? @hj-}ﬁ ﬁﬁﬂ%‘?{ﬁi@?,dén{ir(@ﬁ)f%MHmeYéi)Wl)(lZ?@y| )a
m no] phenyl } - E ; [,boXx :

[4-({ (plE) Yz- a7 a 1_‘Z[ & gg% Qf’lgmﬁgf\’ﬁlla&@%lﬂ]o?gpheny?)rﬂ\lfig-(ZA_

[ (di met hyl ani no) rif’é@qumuew}lwbbhahﬁ@éﬁ{nql(1Z%Qﬁ%lﬂéﬁybrﬂh%&wﬁm o) pheny

I1-N-[2-(2, 446i ch: | Y et hyl J bc 1 de,

Z%-Z-([alzaf 1-(1%%'%%%@8?& Y'@?ﬁreeﬁﬁ%?gﬂ}: n{2@¢2e4<y| vi nyl ] ami no} phenyl)

-N-[ 2- (2, 4-di chl alichHtep ' . :

Z) - [2 ag a- 1- ( I?,C5 di net hy?‘ﬁ?‘gﬂﬁ?ﬁﬁﬁ??ﬁay%ﬁ%ﬁéﬁ%&ﬁﬁm&rﬁ'mym)(yznzf 2

E;) i2ndOI g %’lﬂfez [1@g?tiﬁz?zgﬂ*ggg’memi(@qheny%)r-r%l-[_z;l(z|,4-_ n Igarri no) phenyl ]-N-[ 2
-2-aza- 2- [ 4- (t gy K @Z X -m%ep4_;l|_§\{| y _ phenyl ] - -

(2, 4- di chl or ophenyf ) et hy i T&ﬂ#%a » (4-{[1-((3S)-3-methyipiperazinyi)(1Z)-2-

4- ({1- [ (3S) - 3- ( 2zae-tyydIphexYNidjapainaF

[Z)(Z{ a2<[51§20§/ OI(’I )z( v?%ld?m ' r:'()) Lﬁrﬁ?ﬁ]ﬂal@%)g&([%@’%l chl orophenyl ) et hyl Jcarb

) gichlor @"’tg - osdze

?)r(??e?ﬁgll f:sf:l o%e 5@}?? i ’ _h)é‘ qayb@i?m-ldﬁ-d%ﬂng’i chI%;%y%lr?g}r??w)zg—t hyl Jcar bo

xam de, (4-{[1- (ys xe ?ﬁ@s@%@ﬂ&%ﬁ%@%ﬁﬁ@i&

Z} - 2- aza- 2- cycl odiehlarep Ieethyllcarb ' - D-aza.1- ; , ,
rri} no} gﬁgnyl )Cyﬁl- Fg-cgz 4?%.5 y]ﬁgg ?X)aé?lﬁsl 4cg[$1loz())x2a?nz%iél, (3(»%‘_d{T?TylplperaZmy])-
E) - 2- aza- 2- ( 2, 6- ACHEPRST ;'/‘61‘ﬂ%’\?P}l&he(f!y!)Wd?ﬁﬁﬂh@ibblopm!waiyﬁ)eltachamd)@mag} p

L R e b o
K "N . ez akd blofarsitfity-
R 2R) - 2- net hyl Cyﬁbé’#&%my}’\}l?1yl)aanféhle%%-?N-][E%Elc-:c}-i/ch%?gphenyl)ethyl]%arboxamide
(4-{[1-((38)-3-methylpiperazinyl)(1 Z)-2-aza-2-cyclohexylvinyl]amino}phenyl,)-
N-[2-(2,4-diﬂuorophenyl)ethyl]carboxamide, (4-{[1-((38)-3-
methylpiperazinyl)(1Z)-2-aza—2-cyclohexylviny|]amino}phenyl)-N-[Z-(4-
chlorophenyl)ethyl]carboxamide, (4-{[1 -((38)-3-methylpiperazinyl)(1Z)—2-aza-
2-cyclohexylvinyl]amino}phenyl)-N-[2-(4-f|uorophenyl)ethyl]carboxamide, (4-
{[1-((BS)-3-methylpiperazinyl)(1Z)-2-aza-2-cyclohexylvinyl]amino}phenyl)-N-
(2-phenylethyl)carboxamide, (4-{[(1 E)-2-aza-2-(2,4-dichlorophenyl)-1 -(3,5-
dimethylpiperazinyl)vinyl]amino}phenyl)-N-[2-(2,4-
30 d ichlorophenyl)ethyl]carboxamide, (4-{[(1 Z)-2-aza-2-cyclohexyl—1 -(3-imino-1-
oxo(2,5,6,7,8,8a-hexahydro-2,7-diazaindolizin-7

25

_ -yl))vinyl]amino}phenyl)-N.[Q-
(2,4-dlchlorophenyl)ethyl]carboxamide, [4-({1-((38)-3-methylpiperazinyl)(1 Z)-



|2) aZﬁ- ll]-(3, g di rrgghyt ?Lp{eE?ii gll )2VI( ?{I ] am no} phenyl ) - N-[ 2- (2, 4di chl or opheny
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norning. Vehicle treated mce showed an increase in blood glucose
consistent wth the rapid progression of ‘diabetes in this nouse strain

wher eas, pli%ﬁé@és(%ﬁiimemp_éraimayh)vn@gahﬂ@é}@}hle)ﬁg()_ﬁ_?_@%rsease) in drug
treated m Eﬁ) vehicle, or dru had m Ce. shown in Figure
3, a signi fcd:? ghicm %}gg‘&ﬁgﬁyﬁc?woﬁﬁﬁqi%d“‘{gﬂ%r%é(‘lRe?lB)-E-eﬂeyleycleh@)Qﬂ).nat ed in
o f?&%fﬁé‘é’fﬁ?f*ﬁ?ﬁ%ﬁﬁ'ﬁ@ Srazinyls2-azavinylaminnhamy-N-Rnk2efb] - N- [ 2- ( 2, 4di
chl orophenQFﬁWBPYMZEMrbex@midﬂ (MRKE')Q:LQZGIQ%Z?-BWéthﬁI]E clohexyl

4-[ (N-cycl qt@;@-h’rﬁeﬁ]— gdd.met h?ﬂ - Pi pﬁr azi ne-1car boxi oyl)-a XOP- RI?(Y% (2,4-d
i chl or ophenyiy= et AV IV RIRRZRYINInyamingiebeny)ldN-2-2,dur i ng oral gl ucose

t ol dichil ' bl Fi 4 OGIT

pg”? :)?Rgg on oﬁg?ﬁgﬁ?étﬁ g@%ﬁggeﬁr@gd:é a?y{{mé%‘ﬂa"@% ?ﬂ'@e@; OW.S"aZiBb’Btﬁ?-SgI ucose

is repr Ssteﬁtz%'t?'(a?spf@}’&ﬁycbiwwbﬁhg%am_fnob;ltplm@d)g)-]g-pcgs,,ﬁ.dI S\Slel 2015 \C/jlver1 e20
measur e ing: m, pyt es. bef ore an , and 1.

mi nut es af ?@P f@éh@%ﬂ%&ﬁﬂ%g@&m@e{ Q‘P‘ﬁﬁlébﬂ (39 )aBmethypiparaziaygd-gl ucose
qui ckly eIaZE}QG(d,2),I39¢}datgjhwmpmﬁwgﬁmampﬁ}é@maﬁgg_xg e response to this

exoge(r),’ us giIQHFose ave a neasure o al at ed gl ucose

el e e e
Creaton e o B e R e BT 828 At Sposal i 1ustrat ed us
a1 ‘e ASIVERIIOL 8 (USSR LD VL )
e et s o o
][regreeigm ?g%&{%y%g;@gﬁmﬁggﬁ ’s@FWﬂ%@ﬂéﬂfg fasted overnight and
orn 1 Bt gt eenet ol A SREASBIATY L1 1,
t hr oughoujtér&ﬁéﬁ‘s’??r]&'?eg@'l}'i%f%kég?:(h‘?hlwqmenb{@?mﬁbmxami’d@1(4‘4'{(359'313 the drug
e o) még‘i%?g?zﬁ%}?f%%%@é%@%&%ﬁ?ﬁé@i@?ﬁﬁﬁngﬁ%ﬁgn?ﬂ&%{ :eftect
2 cycsomeno A e oo (USROS e, (o 4.
i chl g Q(ji;heny '?’J?ﬁ{/‘ﬁt%%8@3"8’&"%}@}!?90%»1']%[3«@4 s is shown in Figure
g-ndSS mg}gﬂfﬁ&g{%@ﬁ;ﬁ;ﬁ%ﬁ?ﬁﬁ?ﬁﬁ@mﬁRaéﬁ?'&bsé"ngl e | P dosing of I
. -3-methylpiperazinyl)-2-
azavinyl]amino}phenyl)-N—[2-(2,4-dichlorophenyl)ethyl]carboxainide, (4-{[(1E)-
1-((38)—3—methylpiperazinyl)—2—((28,38,1 R,5R)-2,6,6-
trimethylbicyclo[3.1.1 ]hept—3-y|)-2-azavinyl]amino}phenyl)-N-[Z-(2,4-
25 dichlorophenyl)ethyl]carboxamide, (4-{[(1 E)-1-((3S)-3-methylpiperazinyl)-2-
((1 S,SS,2R,3R)—2,6,6-trimethylbicyclo[3. 1.1]hept-3-yl)-2-
azavinyl]amino}phenyl)—N-[Z-(2,4-dichlorophenyl)ethyl]carboxamide, {4-[((12)-
2—aza-1-{[2-(dimethylamino)ethyl]benzylamino}-2-
cyclohexylvinyl)amino] phenyl}-N-(2-(2-thienyl)ethyl)carboxamide, [4-({(1E)-1-
30 ((3S)-3-methylpiperazinyl)—2-aza-2-[4-(tert—
butyl)cyclohexyl]vinyl}amino)phenyl]-N-[Z-(Z,4-
dichlorophenyl)ethyl]carboxamide, (4-{[(1E)-1-((3S,5R)-3,5-



5 Figure 6,
serum As shown in Figure 6, drug treated m ce showed a dose dependent

decrease of WPMRAARTS55% respectively relative to vehicle. Eagiryai@¥R06
O R8 A

(vehicl e,

conpound of formula IAor IBR ~RE RI~-N~~NNRai2R 7-RO~~RR
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seruminsulin levels are represented as ng of insulin/m of

or drug had 6 mce. 134 CLAIMS Wat is clained is: 1.

dimethylpiperazinyl)—2-aza-2-(3,3,5-trimethylcyclohexyl)vinyl]amino}phenyl)-N-
[2-(2,4-dichlorophenyt)ethyl]carboxamide, (4-{[(1E)-1-((38,5R)-3,5-
dimethylpiperazinyl)-2-aza-2-(2-propylcyclohexyl)vinyl]amino}phenyl)—N-[Z-
(2,4-dichlorophenyl)ethyllcarboxamide, (4-{[(1Z)-2-aza-2-cyclohexyl-1-(3-
phenylpiperaziny])vinyl]amino}phenyl)-N-[2-(2,4-
dichlorophenyl)ethyl]carboxamide, (4-{[(1 E)-2-aza-1-(3,5-dimethylpiperazinyl)-
2-(1,2,3,4-tetrahydrona phthyl)vinyllamino}phenyl)-N-[2-(2,4-
dichlorophenyl)ethyl]lcarboxamide, (4-{[(12)-2-aza-1 ~(3,5-dimethylpiperazinyl)-
2-indan-2-ylvinyl]amino}phenyl)-N-[2-(4-methoxyphenyl)ethyl]carboxamide,
{4-[((1 Z)-2-aza-1-{[2-(dimethylamino)ethyl][(4-ethylphenyl)methyl]amino}-3-
methylbut—1-enyl)amino]phenyl}-N-[2-(2,4-dichlorophenyl)ethyl]carboxamide,
(4-{[(1E)-2-adamantan-2-y-2-aza-1-(3,5-
dimethylpiperazinyl)vinyl]amino}phenyl)—N-[Z-(2,4-
dichlorophenyl)ethyl]carboxamide, {6-[((12)-2-aza-1-{[2-
(dimethylamino)ethyl]benzylamino}-2-cyclohexylvinyl)amino](3-pyridyl)}-N-(2—
phenylethyl)carboxamide, (4~{[(1 E)-2-aza-1-(3,5-dimethylpiperazinyl)-z-(z,6,6-
trimethylbicyclof3.1. 1]hept-3-yi)vinyllamino}phenyl)-N-[2-(2 4-
dichlorophenyl)ethyl]carboxamide, [4-({(1E)-1-(3,5-dimethylpiperazinyl)-2-aza-
2-[4-(tert-butyl)cyclohexyl]vinyl}amino)phenyl]—N-[Z-(Z,4-
dichlorophenyl)ethyllcarboxamide, [4-({(12)-2-aza-2-cyclohexyl-1-[(imidazol-2-
yImethyl)benzylamino]vinyl}amino)phenyl]—N-(2-phenerthyI)carboxamide, (4-
{[(1E)-1-((3S)-3-methylpiperaziny! )—2-a2a-2-(4-
phenylcyclohexyl)vinyl]amino}phenyl)-N-[2-(2,4-
dichlorophenyl)ethyl]carboxamide, {4-[((12)-2-aza-1-{[2-
(dimethylamino)ethyl]benzylamino}-2-cyclohexylvinyl)amino]phenyl}-N-[Z-(z,4-
dichlorophenyl)ethyl]carboxamide, {4-[((12)-2-aza-1-{[2-
(dimethylamino)ethyl]benzylamino}-2-cyclohexylvinyl)amino]phenyl}-N-[Z-(4-
bromophenyl)ethyljcarboxamide, {4-[((1Z)-2-aza-1-{[2-
(dimethylamino)ethyl]benzylamino}-2-cyclohexylvinyl)amino]phenyl}-N-[2-(3-
chlorophenyl)ethyllcarboxamide, {4-{((1Z)-2-aza-1-{[2-
(dimethylamino)ethyl]benzylamino}-2-cyclohexylvinyl)amino]phenyl}-N-[Z-(2-
chlorophenyl)ethyl]carboxamide, {4-[(1Z)-2-aza-1-{[2-



wherein 2 S FEB 20115 R3 i N R0 N NN'Ra Rs RS IB R is selected fromthe
group consisting of H, and substituted and unsubstituted aryl al kyl,

het er oar yl sdkgd/i83zr yl , heteroaryl, heterocyclyl, cycloal kyl PCT/US01/27206

het erocyclyl al kyl, cycloal kyl al kyl, al kenyl, al kynyl, and al kyl groups; R2
I's selected fromthe group consi sting of substltut ed and UnSUbStlt%JéﬁB 2005
aryl al kyl, heteroarylal kyl, aryl, heteroaryl1i2&eterocyclyl, cycloa
heterocyclylalkyl cycloalkylalkyl al kenyl , alkynyl, and al kyl groups;

is selected fromthe group consi sting of substituted and unsubstituted

al kyl, al kenyKd Imﬁﬂkxmmmo)@wl]bankxlamlrhré}r&cuglpinexylway@aawelpyenyl} -N-[2-(4-

het | vyl | | | kyl al kyl :
R 1o ot eot eanEropinR Micar B8] 14 RU22-cBBM S 15 nsubst Ct ut g
al kyl, al kenyKdmwﬂkyiamno)etmyll]bahkyihmm}y&cyblehek?lamyl an’ﬂﬁ hefy-N:[2-(2-

aryl aI kyl, heteroaryl al and cycl oa al k groups; I's sel ect ed from
the group confHeraPRg “)eé\YB@QTbPﬁ@W%r{& [&ﬁ @ZQ'{]t al kyI al kenyl ,

Pet or oar y I k @H%Maﬁ‘“*b SRS BERBing LESCBRESY bk 2
with the mtrﬂuemdhenyl)emlyl]émmxamdé;c{nr[mZi)ar-alzmS{mastltut ed or
unsubsti tuted heterocycl or. heteroaryl grou 2.8 FEB 2005 135 R6, R-,

ho. and RO najdmethylamidietuiIbANEY Brual-2 roRpay it hamiaRRaKiN-(o-

and subst tut B oo ERRERRITRE B RUEL2 220 o2 v, ol kenyi . al Ky

al kyl am no, d(chMe}thyianmm ethwqbeatydamlncb}eﬁ-eydohekylk/myi)amlnd)iphen;alm[mm no,

2ycrgg?L5f@yl hM& lBﬁgl Wiﬁf}ﬁ%%?%ﬁfﬁb%é@i@mgcar b%ﬁ?l am nocar bonyl, and

het er oaryl am (H»]ﬁﬁti’i&%‘ﬂmtﬂéﬂiﬁﬂﬁenzylammo}-2-cyclohexylwnyl)amino]phenyl}-N-(Q-
cyclohex-1-enylethyl)carboxamide, (4-{[(1E)-2-aza-1-(3,5-
dimethylpiperazinyl)-2-(4-phenylcyclohexyl)vinyllamino}phenyl)-N-[2-(2,4-
dichlorophenyl)ethyljcarboxamide, {4-[((1Z)-2-aza-1-{[2-

15 (dimethylamino)ethyl][(4-methylphenyl)methyllamino}-2-
cyclohexylvinyl)amino]phenyl}-N-[2-(2,4-dichlorophenyl)ethyl]carboxamide, {4-
[((1Z)-2-aza-1-{[(2,4-dichlorophenyl)methyl][2-(dimethylamino)ethyl]amino}-2-
cyclohexylvinyl)amino]phenyl}-N-[2-(4-methoxyphenyl)ethyljcarboxamide, {4-
[((1Z)-2-aza-1-{[2-(dimethylamino)ethyl][(4-chiorophenyl)methyllamino}-2-

20  cyclohexylvinyl)amino]phenyl}-N-[2-(4-methoxyphenyl)ethyllcarboxamide, {4-
[((1Z)-2-aza-1-{[2-(dimethylamino)ethyl][(2-chiorophenyl)methyl]amino}-2-
cyclohexylvinyl)amino]phenyl}-N-[2-(4-methoxyphenyl)ethyllcarboxamide, {4-
[((1Z)-2-aza-1-{[2-(dimethylamino)ethyl])[(3-chlorophenyl)methyljamino}-2-
cyclohexylvinyl)amino]phenyl}-N-[2-(4-methoxyphenyl)ethyl]carboxamide, {4-

25 [((1Z2)-2-aza-1-{[2-(dimethylamino)ethyl]benzylamino}-2-
cyclohexylvinyl)amino]phenyl}-N-methyl-N-(2-phenylethyl)carboxamide, {4-
[((1Z)-2-aza-~1-{[2-(dimethylamino)ethyl]benzylamino}-2-
cyclohexylvinyl)amino]phenyl}-N-[2-(4-methylphenyl)ethyilcarboxamide, {4-
[((1Z)-2-aza-1-{[2-(dimethylamino)ethyl]benzylamino}-2-

30 cyclohexylvinyl)amino]phenyl}-N-[2-(4-methoxyphenyl)ethyljcarboxamide, {4-
[((1Z)-2-aza-1-{[2-(dimethylamino)ethyl]benzylamino}-2-
cyclohexylvinyl)amino]phenyl}-N-[2-(3-methoxyphenyl)ethyllcarboxamide, {4-



R10 is selected fromthe group consisting of H, and substituted and
unsubstituted al kyl, al kenyl, al kynyl, cycl oal kyl al kyl, aryl, and aryl al kyl

groups; and pweadnrugR7t hereof, pharnmaceutically acceptabl e sal tﬁcbggqh‘fzg;u(
stereoi sonmers thereof, tautoners thereof, hydrates thereof, hydrides '

t hereof, or solvates thereof. 2. The conpound according to claimég wﬂﬁﬁgbg
RZ is selected fromthe group consisting of suRspituted and unsub at
aryl al kyl, al kenyl, heteroaryl al kyl, and heterocyclyl al kyl groups. 3. The
conpound accordi&g to claim1, wherein R3 is selected fromthe group

consi sting of sUbdZ)Lrazati R+ (dimathganting ethyiteneghivihe)-2l kenyl , al kyl, and
the same or di 1BV Rs B e el ataturiosehesybethy lombonamigter 66
et or oar yl al kyl gr phee ! U TR Ry BINOE2 1Y 1 Sherein re
and R5, toget hercYaiohexyhinyhiamioglphenyl} k24 -rhethoryshadrmyiiethylfcaftBxamide, ﬁ4-
Co claim s, onelQiEPRiAd e tReEUR T tuckodhdy miathiet o wni ch ey are.
compr1sing Bt | ohe o e P RS AP pre ARt erie o

S "Bnd N 'n” adc & Shareza b eld-shioropheni)meinyBisHmesvinedagoing. 26 FEB
(Thor 1w TR k2SR e T R R
methoxyphenyl)ethyl]carboxamide, {4-[((1Z2)-2-aza-1-{[2-

10 (dimethylamino)ethyl][(4-ethy|pheny|)methyl]amino}-2-
cyclohexylvinyl)amino]phenyl}-N-[Z-(Z,4-dichlorophenyl)ethyl]carboxamide, {4-
[((1E)-2-aza-2-cyclohexyl-1-{[1-benzyl (4-piperidyl)]amino}vinyl)amino]phenyl}-
N-[2-(4-methoxyphenyl)ethyl]carboxamide, 3-{4-[((12)-2-aza-1-{[2-
(dimethylamino)ethyl]benzylamino}-2-cyclohexylvinyl)amino]phenyl}-N-(z-

15 phenylethyl)propanamide, {4-[(( 1Z)-2-aza-1-{[2-
(dimethylamino)ethyl]benzylamino}-2—cyclohexylvinyl)amino]phenyl}-N-[2-(2,4-
dichlorophenyl)ethyljcarboxamide, {4-[((1Z)-2-aza-1-{[2-

' (dimethylamino)ethyl][(3-methylphenyl)methyl]amino}-2-
cyclohexylvinyl)amino]phenyl}-N-[2-(4-methoxyphenyl)ethyl]carboxamide, {4-

20 [((1Z)-2-aza-1-{[2-(dimethylamino)ethyl]benzylamino}-Z-
cyclohexylvinyl)amino]phenyl}-N-[Z-(3,4-dimethoxyphenyl)ethyl]carboxamide,
{4-[((12)-2-aza-1-{[2-(dimethylamino)ethyl]benzylamino}-z-
cyclohexylvinyl)amino]phenyl}-N-[2-(2,5-dimethoxyphenyl)ethyl]carboxamide,
{4-[((1Z)-2-aza-1-{[2-(dimethylamino)ethyl][(4-methoxyphenyl)methyl]amino}-

25 2-cyclohexylvinyl)amino]phenyl}-N-[2-(4-methoxyphenyl)ethyl]carboxamide,
{4-[((12)-2-aza-1-{[2-(dimethylamino)ethyl][(3-methoxyphenyl)methyl]amino}-
2-cyclohexylviny|)amino]phenyl}-N-[2-(4-methoxyphenyl)ethyl]carboxamide,
{4-[((1Z)-2-aza-1-{[2-(dimethylamino)ethyl][(4-ethylphenyl)methyl]amino}-2-
cyclohexylvinyl)amino]phenyl}-N-[Z-(4-methoxyphenyl)ethyl]carboxamide, {4-

30 [((1Z)-2-aza-1-{[2-(dimethylamino)ethyl](4-quinolylmethyl)amino}-2-
cyclohexylvinyl)amino]phenyl}-N-[2-(4-methoxyphenyl)ethyl]carboxamide, {4-
[((1Z)-2-aza-1-{[2-(dimethylamino)ethyl]benzylamino}-2-



R R=XIl. WN~-N.R4A Rs R5 | | B at least one of W X Y, or Zis a nitrogen
atom formng a pyridyl group; R is selected fromthe group consisting of
H, and sube®p/i3ed and unsubstituted aryl al kyl, heteroaryl 3'% gr\él ,
heteroaryl, heterocyclyl, cycloalkyl, heterocyclylalkyl, & MAY Kyl
al kenyl , al kynyl, and al kyl groups; RZ is selected fromthe group
consisting of substituted and unsubstitutediggrylal kyl, heteroarylzglep 2005
aryl, heteroaryl, heterocyclyl, cycloal kyl, %eterocycl yl al kyl ,

cycl oal kyl al al kenyl , al kynyl, and al kyl groups; R3 is selected from

kyl
t he grou coﬁg?@h% Vsl )amine]phebyl-N-(2, 2 diigineh \ | ,
al kegyl , IOal kgaylq anirﬂgik Am. hgé%’%@?& het e*'ﬂgggﬁ/??“%@?%er'ggﬁbﬁ?ﬁ'kyI ,
aryl al kyl , et erbaryla 'VY TReetRy Ym'@pwrcmmtviﬂ)a:min@ﬁimiy@d
fromthe gr okaMMnyI@thDcéhboﬁaﬁiﬁé{Q&I[gﬁ%_?ga%g?_épgnsubst ituted alkKyl,
al kenyl , alk r¥1| ,_bxc%cl.oal kyl . aryl, heteroaryl’, ™ cyclyl, arylal kyl,
het er oaryl al @| et "wgﬁvﬁﬂ'aﬂﬂlbﬁhaylamlncg}r-Zm]VGIDh%lvmyﬁﬁrwgﬁe,ﬂﬁﬁﬁ]_%fa group
al ke , a1l Ky :

i sti ' bstituted al kyl,
Cycroal ki, OSSR BOR AR5 chOd (acatybnd ety e b aEY L., and

cycl oal ky! al (&4-diphiompheniy)&hyaashi ith t i en_to which
they are bo g Iorm a _szgst |y?uﬁé@8?%ﬂ§h§§%?ma°ﬂﬁﬂSr%égi '@R)‘or

het er oar vyl g? L@ﬁ,”rﬁ{%t,h)’tbl?qusf,&hfhhap@-%ﬁ},’rrhhd}hmtﬁﬁﬁﬁ-rﬁéthgiﬂi[lﬂfr’a‘g[ﬁe-1.and are
each indeper@g&watesel ected fromthe group consisting Of H, , I, F, Br,
OH, NH2, CN, NO2,” and substituted and 28 FEB 2005 137 unsubstituted

al koxy, am no, al kyl, al kenyl, al kynyl, al kyl am no, di al kyl am no,

cycl oal kyl, heterocyclyl am no, heteroarylam no, am nocarbonyl,
al kyl am nocar bonyl, di al kyl am nocar®gdmbie §96! oal kyl am nocar bonyl ,
aryl am nocar bonyl, heterocyclyl am nocarbonyl, and heteroaryl am nocar bonyl

groups;?éxlnerei n R6 maybe absent if Wis a nitrogen atom wherein R~ maybe

absent X i sinaViva StugdiesnfdiC4-RizejenistdR8 n ey ' is. a.nitrogen
atom wherein RO nmay be Hiyperinsulinéniig, Qnaiéﬁ,g%g@_gg %ﬁ’ %&ﬂe@tect ed
fromthe group consisting of H, and substituted an ‘ubstituted al kyl,

al kenyl, al kynyl, cyclioaivkystablegl | k rQups; rodrugs

t her eof , phﬁéma,c utically accept a“t;?rgiﬁeﬂdtﬁ'%gé&%w% rbé@ﬁ?&ﬂfé\"éﬁ‘ﬂer eof ,

tautomers t HEPRISH ORFHRE Bitake hedy, weighlt, ingperibéinenfia, &rd gmcﬁggqé\{ghlger eof .

8. The conmpale, ' L 7 erein is selected fromthe

group ¢ o@nsi st wgﬁ?%ﬁfgppgf gégé\gﬁ% nlﬂ%%b@f?"’@@?édﬂ apiabamice whishkdislay

het er oary| afRYY ONS@ sityomscliy rediktahcar: und..accor di ng
Sel ected fr omc?P@HRS?%%SSyg’%stﬁggﬁﬁbagf'c'ency-

subst ot e RGBS 1e2n 6o Sl 9 1 weekchiore st arenghentadec” ouPs
individually. Vehicle-treated (control) and drug treated mice studies were

always run in parallel. In multi-day studies, mice (8-15 per group) were

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 the MC4-R agonist 4-[(N-cyclohexyl-3,5-dimethyl—piperazine-
1-carboximidoyl)-amino]-N-[2-(2,4-dichlorophenyl)-ethyl]-benzamide for 4

weeks. Body weight as well as food and water intake were monitored daily.

20

Animals were 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., 02 consumption and CO2 production) were
monitored in air tight chambers at the end of the study on fed animals, 0,

25

consumption and CO; production were measured using Oxymax systems

(Columbus Instruments). Oral glucose tolerance test (OGTT - a routine test

30 for diabetes and glucose intolerance) was performed on overnight fasted mice
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10. The conpound according to claim7, wherein R4 and RS nmaybe the sa

onsi sting of
' I ndependently selected fromthe group c |
glljt)fst?lr?m egngngr(ﬁ%zzﬁggt : t ut gd al kyl, arylal kyl, and heteroaryl al®yyLSgropups

. . T h
11. The conpound according to claim7, wherein R4 and RS, together w

the nitrogen to which they are boung, fg(r);nd?n;uibé% l:lt ;It %dlir m:rl{;;s?%f%éggg,
conmpound ac , .
ggt e[ gggflhglr g\r/\np'tjﬁ' t ﬁg NTgt(:aom {rg whi ch they are bound, form a substituted

i Si at | east one
or unsubstituted agthfare@ua{* 42933%’ pc%’lghésé! h.?t.'fo(r%p%’?do g%rllg 'cggﬁdolnramp@wa're i on
| ected fromth . 2005, 1 . A
th gtte Lga}\lozr;t z% to mﬁ?weﬂmmam@?e 'Eggf%*i- (r?gf?e?%ﬁ:c gtlglrgn léﬁ%cg%? Free fatty
S SR 5 onl s e s i
har maceutic . ' . he conpound acc
Itoreat ment of MCA{WauedChémitd)s e&Em tRulidy so\?v]:a{qt,g%q%g d by immunoassay

' uf acture of a nedi canmen . ! .
(r:rleg: Qfédfg{ségge?x%@PiThe use of conpound according to claim 15, wherein

. @ sin

the disease is obesity or type Il diabet e?]. 17. eﬁt?gglplo;l ;ngpfg&p;l si ng
ing to claim7 and a pharnmac i -t ed

Egtrar?:ce);rpoggd acgfrg(rjgndgof claim?7 for use i ﬁ@t he treatnment of MXA4-R nedia

i R§SHYScl aim 7 for the manufacture
di sease. 19. A use of the conpound accor di Hsc| ai 20. The use of

Cbmouns scaer o ng o' ch ot TEG Rt el TSRt drmsimomienssine e 1

3?2‘33? 22 61(2:(1:.0r AI @i?mpﬁimnidom-ahﬂl,‘lﬁylklﬁ[zl(é,&ﬂich%r&b%}ﬁﬁ)%trﬁyl]-benzamide on food
intake is shown in Figure 1. Figure 1 shows total food intake as represented

10 as grams/mouse/day throughout the 4 week study. Food is monitored every

morning. Cumulative food intake represents the total amount of grams the
mice consumed during the study. Each group (vehicle or drug ) had 15 mice.
As shown in Figure 1, a significant reduction in food intake was demonstrated
in those mice treated IP with 4-[(N-cyclohexyl-3,5-dimethyl-piperazine-1-

15 carboximidoyl)—amino]-N-[Z-(2,4-dichIoro-phenyl)-ethyl]-benzamide for 4
weeks.

The effect of 4-[(N-cyclohexyl-3,5—dimethyl-piperazine-1 -
carboximidoyl)-amino]-N-[2-(2,4-dichlorophenyl)-ethyl]-benzamide on body
weight is shown in Figure 2. Figure 2 shows body weight reduction as

20 represented as grams/mouse throughout the 4 weeks of the study. Mice were
weighed every morning. At the end of the study, drug treated mice weighed
19% less than the vehicle treated mice. Each group (vehicle or drug) had 15
mice. As shown in Figure 2, significant body weight reduction was
demonstrated in those mice treated IP with 4-[(N-cyc|ohexyl-3,5-dimethyl-

25 piperazine-‘l-carboximidoyl)-amino]-N-[2-(2,4-dichlorophenyl)-ethyl]-
benzamide for 4 weeks.

The effect of 4-[(N-cyclohexyl-3,5-dimethyl-piperazine—1 -
carboximidoyl)-amino]-N-[2-(2,4-dichIorophenyl)-ethyl]-benzamide on blood
glucose levels in shown in Figure 3. Figure 3 shows biood glucose levels as



[ [ [ f H, and substituted and
~ is selected fromthe group consisting o '
5?135255 t:.lt ed azyl al kyl, heteroaryl al kyl, azyl, heteroazyl, heterocyclyl,

(2e18 | , and
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5 were measured the following morning: 90 minutes before and 25, 60 and 120
minutes after an oral glucose foad (2 mg/kg). Orally administered glucose
quickly elevated blood glucose, similar to a meal, and the response to this
exogenous glucose gave a measure of how well the body regulated glucose
horneostasis. As shown in Figure 4, vehicle treated mice showed an elevated

20  response to glucose consistent with their diabetic state, whereas drug treated
mice showed a very much improved glucose disposal, illustrated as a 45%

decrease of the area under the curve. Each group (vehicle or drug) had 15
mice.

The effect of 4-[(N-cyclohexyl-3,5-dimethyl-piperazine-1 -

25 carboximidoyl)-amino]-N-[2-(2,4-dichIorophenyl)-ethyl]-benzamide on free
fatty acid (FFA) levels is shown in Figure 5. Figure 5 shows FFA represented
as mmoles of FFA/L of serum. Mice were fasted overnight and free fatty acid
levels were measured at 8 a.m. the following morning. As shown in Figure 5,
vehicle treated mice showed elevated levels of FFA throughout the study

30  consistent with their obese state, whereas the drug treated mice diabetes
showed a dramatic 50% decrease. Each group (vehicle or drug ) had 8 mice,
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What is claimed is:

1. A compound of formula IA or IB

o R® . 0o R® R?
R' R® R R’ R® |
IS IS ooy
2, 4 2 4
R R N N . R R R7 N/ N . R
R® IIQ1 0 IIRS A RS Ili‘r’ B
wherein

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

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

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

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

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

or R* and R?, together with the nitrogen to which they are bound, form a

substituted or unsubstituted heterocyclyl or heteroaryl group;
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R6, R7, Rg, and R® may be the same or different, and are each independently
selected from the group consisting of H, Cl, I, F, Br, OH, NH;, CN, NO,, and substituted and
unsubstituted alkoxy, amino, alkyl, alkenyl, alkynyl, alkylamino, dialkylamino, cycloalkyl,
heterocyclylamino, heteroarylamino, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, cycloalkylaminocarbonyl, arylaminocarbonyl,

heterocyclylaminocarbonyl, and heteroarylaminocarbonyl groups;

R is selected from the group consisting of H, and substituted and

unsubstituted alkyl, alkenyl, alkynyl, cycloalkylalkyl, aryl, and arylalkyl groups; and

prodrugs thereof, pharmaceutically acceptable salts thereof, stereoisomers

thereof, tautomers thereof, hydrates thereof, hydrides thereof, or solvates thereof.

2. The compound according to claim 1, wherein R? is selected from the
group consisting of substituted and unsubstituted arylalkyl, alkenyl, heteroarylalkyl, and
heterocyclylalkyl groups.

3. The compound according to claim 1, wherein R is selected from the

group consisting of substituted and unsubstituted cycloalkyl, alkenyl, alkyl, and aryl groups.

4, The compound according to claim 1, wherein R* and R® may be the
same or different and are each independently selected from the group consisting of

substituted and unsubstituted alkyl, arylalkyl, and heteroarylalkyl groups.

5. The compound according to claim 1, wherein R* and R, together with

the nitrogen to which they are bound, form a substituted or unsubstituted heterocyclyl group.

6. The compound according to claim 5, wherein R* and R®, together with
the N atom to which they are bound, form a substituted or unsubstituted saturated
heterocyclyl group comprising at least one heteroatom selected from the group consisting of
O, S, and N in addition to the N atom to which R* and R’ are bound.
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7. A compound of formula IIA or IIB:

Q $8 3 Q $8 R3
Rl z. .R® R R Z. .R° |
NJKr Y N N VY N—R10
X A N g ke X A A R
WIS WY
RB R10 RS HA R6 R5 B
wherein

at least one of W, X, Y, or Z is a nitrogen atom, forming a pyridyl group;

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

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

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

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

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

or R* and R®, together with the nitro gen to which they are bound, form a

substituted or unsubstituted heterocyclyl or heteroaryl group;

R® R’,R%, and R® may be the same or different, and are each independently
selected from the group consisting of H, Cl, I, F, Br, OH, NH;, CN, NO,, and substituted and
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unsubstituted alkoxy, amino, alkyl, alkenyl, alkynyl, alkylamino, dialkylamino, cycloalkyl,

heterocyclylamino, heteroarylamino, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, cycloalkylaminocarbonyl, arylaminocarbonyl,

heterocyclylaminocarbonyl, and heteroarylaminocarbonyl groups;
wherein R® may be absent if W is a nitrogen atom,;
wherein R’ may be absent if X is a nitrogen atom;
wherein R® may be absent if Z is a nitrogen atom;
wherein R’ may be absent if Y is a nitrogen atom;

R'% is selected from the group consisting of H, and substituted and

unsubstituted alkyl, alkenyl, alkynyl, cycloalkylalkyl, aryl, and arylalkyl groups;

prodrugs thereof, pharmaceutically acceptable salts thereof, stereoisomers

thereof, tautomers thereof, hydrates thereof, hydrides thereof, or solvates thereof.

8. The compound according to claim 7, wherein R? is selected from the
group consisting of substituted and unsubstituted arylalkyl, alkenyl, heteroarylalkyl, and
heterocyclylalkyl groups.

9. The compound according to claim 7, wherein R is selected from the

group consisting of substituted and unsubstituted cycloalkyl, alkenyl, alkyl, and aryl groups.

10.  The compound according to claim 7, wherein R* and R® may be the
same or different and are each independently selected from the group consisting of

substituted and unsubstituted alkyl, arylalkyl, and heteroarylalkyl groups.

11.  The compound according to claim 7, wherein R* and R, together with

the nitrogen to which they are bound, form a substituted or unsubstituted heterocyclyl group.

12.  The compound according to claim 11, wherein R* and R’, together
with the N atom to which they are bound, form a substituted or unsubstituted saturated
heterocyclyl group comprising at least one heteroatom selected from the group consisting of

0, S, and N in addition to the N atom to which R* and R® are bound.
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13. A composition comprising the compound according to claim 1 and a

pharmaceutically acceptable carrier.
14. Compound of claim 1 for use in the treatment of MC4-R mediated disease.

15. A use of the compound according to claim 1 for the manufacture of a

medicament for treatment of an MC4-R mediated disease.

16.  The use of compound according to claim 15, wherein the disease is

obesity or type II diabetes.

17, A composition comprising the compound according to claim 7 and a

pharmaceutically acceptable carrier.

18.  Compound of claim 7 for use in the treatment of MC4-R mediated

disease.

19. A use of the compound according to claim 7 for the manufacture of a

medicament for treatment of an MC4-R mediated disease.

20.  The use of compound according to claim 19, wherein the disease is

obesity or type II diabetes.

21. A compound of formula IA or IB

0O RS , o R® R3
R1\N R? N’R R1\N R® N-R'
i | |
R2 7 ,R4 R2 7 — . 4
N T PNy
R6 R10 5 IA RS R5 IB
wherein

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

arylalkyl, heteroarylalkyl, aryl, heteroaryl, heterocyclyl, cycloalkyl, heterocyclylalkyl,
cycloalkylalkyl, alkenyl, and alkynyl groups;

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

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

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

orR*and R, together with the nitrogen to which they are bound, form a

substituted or unsubstituted heterocyclyl or heteroaryl group;

RS, R’, R®, and R® may be the same or different, and are each independently
selected from the group consisting of H, Cl, I, F, Br, OH, NH,, CN, NO,, and substituted and
unsubstituted alkoxy, amino, alkyl, alkenyl, alkynyl, alkylamino, dialkylamino, cycloalkyl,
heterocyclylamino, heteroarylamino, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, cycloalkylaminocarbonyl, arylaminocarbonyl,

heterocyclylaminocarbonyl, and heteroarylaminocarbonyl groups;

R is selected from the group consisting of H, and substituted and

unsubstituted alkyl, alkenyl, alkynyl, cycloalkylalkyl, aryl, and arylalkyl groups; and

prodrugs thereof, pharmaceutically acceptable salts thereof, stereoisomers

thereof, tautomers thereof, hydrates thereof, hydrides thereof, or solvates thereof.

22.  The compound according to claim 21, wherein R? is selected from the
group consisting of substituted and unsubstituted arylalkyl, alkenyl, heteroarylalkyl, and
heterocyclylalkyl groups.
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23.  The compound according to claim 21, wherein R? is selected from the

group consisting of substituted and unsubstituted cycloalkyl, alkenyl, alkyl, and aryl groups.

24, The compound according to claim 21, wherein R* and R may be the
same or different and are each independently selected from the group consisting of

substituted and unsubstituted alkyl, arylalkyl, and heteroarylalkyl groups.

25. The compound according to claim 21, wherein R* and R®, together

with the nitrogen to which they are bound, form a substituted or unsubstituted heterocyclyl

group.

26.  The compound according to claim 25, wherein R* and R, together
with the N atom to which they are bound, form a substituted or unsubstituted saturated
heterocyclyl group comprising at least one heteroatom selected from the group consisting of
0, S, and N in addition to the N atom to which R* and R are bound. |

27. A composition comprising the compound according to claim 21 and a

pharmaceutically acceptable carrier.

28.  Compound of claim 21 for use in the treatment of MC4-R mediated

disease.

29. A use of the compound according to Claim 21 for the manufacture of a

medicament for treatment of an MC4-R-mediated disease.

30.  The use of compound according to claim 29, wherein the disease is
obesity or type II diabetes.



