WO 02/ 058704 PCT/ US02/ 00841 | M DAZOLYL DERI VATI VES AS CORTI COTRCPI N
RELEASI NG FACTOR INHIBI TORS Field of the Invention 5 The present invention
rel at es twoanwsgyoni sts and pharnaceuti cal conpositions ceepriset/mg4sai d

ant agoni sts of the corticotropin releasing factor receptor ("CRF

receptor”) useful for the treatnent of depression, anxiety, affective

di sorders, feeding disorders, post-traumatic stress disorder, headache,
drug addiction, VYD AORNT! PERINGOIBALS ASCORTACGTROPIN RELRASTING]
synptons and ot her conditions thgAldEGRTRHIBIT whi ch can be effected by
the antagonismof the CRF-1 receptor. Background of the Invention It has
been shown that the neuropeptide, corticotropin releasing factor ("CRF"),
acting through its binding to the KBa-df theelbegition, iS a primary nedi ator of
15 stress- and anxi ety-rel ated ph%siological_responses i n_ humans and ot her
mammal s by st i nul A0F RGSAETIEHER BHlftghioranggORIEs AAAPEATACRliGal FRBPSItANANd.
See A . J. Dun ' o . ' . : = ni sts of
the CRF- 1 recanrayie pif Aregulyr e heFHicgppin o et Srbpof e 208
Sci. U S A, r@2ptoff ) 53Fullfob e t{ch8B&)t ofidcpressial, hnxietdyeaffidative dhoflerdy€dmphy, et
al., Curr. Phar Design, 5: 289-315 (1999), have 20 denonstrated the
Sbility o alBPisrapo CRbmBtis Seers pprdstealicnt. vk AE o ALLVRRIMan: mal
model s. I'n agdgbideRNdrug®S: hREhSEI \_ﬁﬂlﬁ’&rh@%yﬁ{pt&ﬂ:aﬂdbtﬁ&f @RaRRAL fRlrehinktingl have
been detected in a large portion of individuals diagnosed wth ngjor

depr essi 60 anfiwhizhxreby cdected by the, antagdnisheof|the/ERE-ciscembat e with severity
of the disease. See F. Hol sboer, J. Psychiatric Res., 33: 181-214 (1999).
Fol |l owi ng anti depressant 25 treatnent, the increased CRF | evels observed in
depressed patients were reducedBacloasurid MithSBikhtioret al ., Eur.

Neur opsychophar macol ., 2: 107-113 (1992); see also Effects of the
high-affinity corltihepbeasshawndhaide pryrersipiignsorticoEppiarreleasng gmai st

(“CRF”), acting through its binding to the CRF-1 receptor, is a primary mediator of

15  stress- and anxiety-related physiological responses in humans and other mammals by
stimulating ACTH secretion from the anterior pituitary gland. See A.J. Dunn, et al.,
Brain Res. Rev., 15: 71-100 (1990). Antagonists of the CRF-1 receptor, both
peptides (J. Gulyas, et al., Proc. Natl. Acad. Sci. U.S.A., 92: 10575-10579 (1995) and
small molecules (J.R. McCarthy, et al., Curr. Pharm. Design, 5: 289-315 (1999), have

20  demonstrated the ability to ameliorate the effects of stressful stimuli in several animal
models. In addition, marked elevations of CRF in cerebrospinal fluid have been
detected in a large portion of individuals diagnosed with major depression and
anxiety disorders, and the levels correlate with severity of the disease. See F.
Holsboer, J. Psychiatric Res., 33: 181-214 (1999). Following antidepressant

25  treatment, the increased CRF levels observed in depressed patients were reduced.
See C.M. Banki, et al., Eur. Neuropsychopharmacol., 2: 107-113 (1992); see also
Effects of the high-affinity corticotropin-releasing hormone receptor 1 antagonist
R121919 in major depression: the first 20 patients treated. Zobel AW, Nickel T,
Kunzel HE, Ackl N, Sonntag A. Ising M, Holsboer F J Psychiatr Res 2000, 34, 171-

30  181. CRF has also been shown to be a key mediator of several immune system
functions through its effect on glucocorticoid plasma levels. See E.L. Webster, et al.,
Ann. N.Y. Acad. Sci., 840: 21-32 (1998). Recent reviews of the activity of CRF-1
antagonists include P.J. Gilligan, et al., J. Med. Chem., 43: 1641-1660 (2000) and



R121919 in major depression: the first 20 patients treated. Zobel AW

Ni ckel T, Kunzel HE, Ackl N, Sonntag A. Ising M Hol sboer F J Psychiatr
Res 2000,w842/038704 30 181. CRF has al so been shown to be aPk@yusordisat or of
several imune system functions through-2-ts effect on glucocorticoid
plasma | evels. See E.L. Webster, et al., Ann. N Y. Acad. Sci., 840: 21-32
(1998). Recent reviews of the activity of CRF-1 antagonists include P.J.
G111 gan, et 1ol MochnVod el REMRerf UealbAdm1 6801 (B00ROORNMUORLA8704

PCT/ US02/ 00841 -2 J.R MCarthy, et al., Ann. Rep. Med. Chem, 34: 11-20
(1999). Ther seaidpealincsver nomelesthallomdieswo AT antagoinissiml drderdd ereet sewiORF
antagonists in.ord to treat a wide .wvariety of. huan. di,sorders .i ncl udi ng
depr essi on, é{ﬁ‘%&%f@ﬁufﬁ?‘b@?%@eﬁi18%%%88 ,de%rﬁﬁfl%{ﬁ'é’fletysgﬂ%8?§ﬁf's§f f’é"ﬁ‘dioa]eﬁesses.
See WO 98/ 3580dss-rdMled Nrdhétas ¥ Q98B33E0, WD 1334 6W2#9/10940 +675, WO

00/ 01697, WO 00/39127, WO 00/59907, WO 00/59908, EP 778277, EP 812831.
Summary of t AY/6TAEADIOBATAUS QRN WP 0&/3Q1%7, L 09AI9AT MR 00559908e fi r st
aspect of th Lnhvention are provided conpounds of Fornmula (1) Y
~ RL (1) Aﬁgﬁgggﬁg&%§%%§§?cally acceptabl e salts and sol vates thereof 15

wherein RL is H Cl_6alkyl, Cl1_6hal oal kyl, Cl1_6al koxy, Cl1_6t hi oal kyl,

cyano, halo, C3_ 7cycloal kyl, -C _6al kyl ene-C3 _7cycl oal kyl, C2. 6al kenyl or
C3_6al kynyl ; Summary of the Invenfion

Thus according to a first embodiment of the first aspect of the present

10  invention are provided compounds of Formula (I)

@

and pharmaceutically acceptable salts and solvates thereof
15  wherein
Rlis H, C;ealkyl, C;ghaloalkyl, C;ealkoxy, Cj.sthioalkyl, cyano, halo, Cs.
scycloalkyl, -Cgalkylene-Cs scycloalkyl, Cy.salkenyl or Csgalkynyl;

R%*is CONR’R*, D’- D’ (R*)(R*) or CH,N R*R*
D’ is CH; or a bond;
20 D is C, C-OH or CH
wherein
said C is attached to R? by a single or double bond;
said C is attached to R* by a single or double bond;
provided that
25 C is not attached to both R* and R* by
double bonds;
said CH is attached to R and R* by single bonds;



R2 is C(DNR3R4, D - D'(R3)(R4) or CH2ZN RBR4 D is CH2 or a bond; 20 D' is
C, CGCOHor CH wherein said Cis attached to R3 by a single or doubl e bond;
said C iswetivastted to R4 by a single or double bond; proecadasor/mssl 25 C is
not attached to both R3 and R4 by doubl8-bonds; said CHis attached to R3
and R4 by single bonds; WO 02/058704 PCT/US02/00841 -3 said Cof GOHis
attached to R3 and R4 by single bonds; DisOorS; R3 and R4 are each

i ndependent|ly selected fromthe gﬁ@@pbf@ gtdttggj d30 &P ahltt RELARNHY| -
C _6hal oal kyl, -CL_6hydroxyal kyl, -0 yl'ene- O CL 4al kyl" 4

- C1_3al kyl ene- C1_6t hi oal kyl , - CZbondSaI kyI [ dene ( C1_4al koxy) 2,
C3_7cycl oal kyl, -C1 Gabké ne; C3_, 7cycl oal kyl, C2_6al kenyl, C3_6al kynyl,
- Cl1_6al kyl ene- CN ?J;e/?f’ene het er ocycl o and - -Cl_6al kyI ene-aryl; 10

wherein said aryl of SR?dndﬁim@%b&ylhﬁémaémly iecSecORt frRald gfouﬁé@ﬁlshhgt ed
with one to three of the sane or different “substituents sSelected fromthe

group consisting of fl uoroof BhCoetkyldfahaloallyhnE)-shydtoxgalkgh -Gal kyl and

Cl_3_ alkoxy; salkylene-O-Cj.4alkyl, -Csalkylene-Cy.gthioalkyl, -Co.
salkylidene-(Cj.4alkoxy),, Cscycloalkyl, -Cy_gsalkylene-
Csseycloalkyl, Cygalkenyl, Csgalkynyl, -Cy.galkylene-CN, -C;.
galkylene-heterocyclo and -Cj_galkylene-aryl;

10 wherein said aryl of said -Cjgalkylene-aryl is optionally
substituted with one to three of the same or different
substituents selected from the group consisting of
fluoro, chloro, bromo, cyano, nitro, C;4alkyl and Cy.3.

alkoxy;

15 or
R? and R* together with the nitrogen to which they are attached

form a five or six-membered heterocycle,

said heterocycle optionally containing one additional
heteroatom selected from the group consisting

20 of N, S and O; and

said heterocycle optionally substituted with one or
more groups selected from the group consisting
of Cygalkyl, Cyalkoxy, aryl, -Cy_salkylene-
aryl, pyridyl and halogen;

25 wherein said aryl of said -C;4alkylene-
aryl is optionally substituted
with one to three of the same or
different substituents selected
from the group consisting of

30 fluoro, chloro, bromo, cyano,

nitro and Cy_salkoxy;



15 or R3 and R4 together with the nitrogen to which they are attached form
a five or six-nenbered heterocycle, said heterocycle optionally containing
one addi twomaloss7het er oat om sel ected from the group consi sPCcagso2@®saf N, S
and O and said heterocycle optionally s#¢bstituted with one or nore groups
selected fromthe group consisting of Cl_6al kyl, Cl_6al koxy, aryl,
-Cl_4al kyl ene- aryl, pyridyl and hal ogen; 25 wherein said aryl of said
-Cl_4al kyl ene- aryl is optionally substituted wth one to three of the
sanme or different substituents selected fromthe group consisting of 30
fluoro, chloro, bferfg, cyano, nitro and Cl_3al koxy; WO 02/ 058704

PCT/ US02/ 00841 zéf(§isc; Yis C Ais YL 5 xi wherein Xl is Nand is
attached to X; 185

Ais
Y
Y]
VA
5 x!
wherein
X! is N and is attached to X
Y'is N and is attached to Y;
10
Gis
é—y 2:::—.3-:::21——-—§
wherein
Y?is N, CH, CH,, C(0), C(S), CR>, CHR® or CE! and is
15 attached to Y*:
Jis CH, CH;, C(O), C(S), CRS, CHR®, a bond or CE%;
7! is CH, CH,, C(0), C(S), CR”, CHR or CE? and is attached
to Z;
wherein
20 R®, R® and R’ are each independently selected

from the group consisting of -CN, -Cj.4-
alk(en)ylene-CN, halo, Cj.galkyl, Cs.
salkenyl, Csgalkynyl, C; ghaloalkyl,
aryl, -C;_zalk(en)ylene-aryl, -C;.4-



Yl is Nand is attached to Y; 10 Gis ~Y 2- 1-Z1 wherein Y2 is N, CH,
CH2, C(O, C(S), CRS, CHRS or CEl1 and is 15 attached to Y1l; J is CH CH2,
C(O, C(SypoamR70LHRG6, a bond or CE2; Z1 is CH, CH2, C(O pCT(Sp2/008R/, CHR7
or CES and is attached to Z, wherein 28 R5, R6 and R7 are each

i ndependently selected fromthe group consisting of -CN, -Cl1_4_

al k(en)yl ene-CN, halo, Cl1 _6al kyl, C2_ 6al kenyl, C3 6al kynyl,

Cl_6hal oal kyl, aryl, -Cl_4al k(en)yl ene- aryfken)yicne %ey(\gpo%(pﬁgtg%ydo -
PCT/ US02/ 00841 -5 al k(en)yl ene-het erocycl o, ﬁet erocycl o,

Cl_4al k(en)yl ene- anino, -Cl_4alkyl ene- anﬁln@lll((nn)él!hahkyamnar ~Ah a@llvyles-
-amno-(C 1 6alk(en)yl)1 2, -am no-aryl 5.het erocycl o al koxy
-0-aryl and - O-heterocyclo; E1 and E2 to@%’tnﬂrek? 4R g gﬁ’i‘%sé@’éﬂo

fromthe group consisting of C4-al k(en)!yengik(en)yl);., -amino-aryl, -amino-
5 heterocyclo, Cy.¢alkoxy, -O-aryl and —
O-heterocyclo;

E' and E together form moieties selected from
the group consisting of Cs-alk(en)lyene,
N(CH);, CHN(CH),, N(CH)N,
10 N=NCH=N and NCHNCH;

wherein said moieties are optionally

substituted with halogen, -CN,
C1-Caalkyl, Cs-Cecycloalkyl,
substituted or unsubstituted

15 phenyl, hydroxy, C;-Csalkoxy,
SH, C;-Cythioalkyl, NHj,
NH(C1-Cyalkyl) or N(Ci-
Caalkyl),;

E? and E? together form moieties selected from
20 the group consisting of C4-alk(en)lyene,
N(CH)s, CHN(CH);, N(CH);N,
N=NCH=N and NCHNCH;

wherein said moieties are optionally
substituted with halogen, -CN,
25 Ci-Cyalkyl, C5-Ceeycloalkyl,
substituted or unsubstituted
phenyl, hydroxy, C;-Csalkoxy,
SH, C;-Cythioalkyl, NH,,
NH(C;-Cjalkyl) or N(Cy-
30 Caalkyl)y;



N(CH) 3, CHN(CH) 2, N(CH)2N, 10 N=NCH=N and NCHNCH, wherein said noieties
are optionally substituted with hal ogen, -CN, Cl1-C4alkyl,

C3- Cocyclwaloryhg7o4 substituted or unsubstituted 15 phenyl, PayarSoxgos41

C - C4al koxy, SH, Cl-CAthioal kyl, NH2, MH(C -C4alkyl) or N(Cl- C4al kyl) 2;
E2 and E3 together formnoieties selected from 20 the group consisting of
C4-al k(en)l yene, N(CH)3, CHN(CH) 2, N(CH) 2N, N=NCH=N and NCHNCH; wherein

said noieties are optionally substi t 1 ech w4y eth@ﬂhﬁ%r}nme%}’sel%gtegfm%al kyl ,

C3- C6cycl oal kyl, substituted or unsu st Itute enyl , oxy,
C - C4al koxy, SH, C1-CA4thioal kyl, NH2, NH(IﬁJgr@;attdﬂyis)mg)ofN( &Ik (30lyene,

e O OO e oo AT PR, (o7 ™ i et es
N=NCH=N and NCHNCH;

5 wherein said moieties are optionally
substituted with halogen, -CN,
C-Cyalkyl, Cs-Cecycloalkyl,
substituted or unsubstituted
phenyl, hydroxy, C;-C,alkoxy,

10 SH, C;-Cgthioalkyl, NHp,
NH(C;-Csalkyl) or N(C;-
Caalkyl);

Z 1s N-V, wherein V is phenyl, 2-pyridyl or 3-pyridyl substituted with two to
three of the same or different substitutents selected from the group
15 consisting of Cy4alkyl, Cy4alkoxy, Cj.¢thioalkyl, C;.shaloalkyl,
halogen, N(C;-Cyalkyl), and CN; and

provided that
if Y?is N, then J is a bond and Z' is not CE>;
if Y*is CE' and Z' is CE?, then J is a bond ;
20 if Y?is not CE' and Z' is not CE?, then J is not CE?;
if J is CE?,
then
Y? is CE' and Z' is not CE?, CR” or CHR'; or
Z'is CE? and Y? is not CE', CR’ or CHR® .
25
According to another embodiment of the first aspect of the present invention
are provided compounds of Formula (I) according to the first embodiment of the first

aspect wherein V is phenyl or 3-pyridyl and is substituted with two to three of the

same or different substitutents selected from the group consisting of Cy.4alkyl, C;.



N(CH) 3, CHN(CH) 2, N(CH)2N, N=NCH=N and NCHNCH, 5 wherein said noieties are
optionally substituted with hal ogen, -CN, Cl-C4al kyl, C3-Cé6cycl oal kyl,
substi t utwo oenssrnsubsti tuted phenyl, hydroxy, C, -C4al kKoxPCTAGOBbH841

Cl- CAt hioal kyl, NH2, NH(d -C4al kyl) or M Cl- Cdalkyl)2; Zis NV, wherein
V is phenyl, 2-pyridyl or 3-pyridyl substituted with two to three of the
sane or different substitutents selected fromthe group 15 consisting of

Cl_4al kyl , k h
N( c1ac;4§| kyl ‘)jagt%alrxdeg\{lh 3@6'895%5%}4 lﬁzg%ge %I’R{@ bkéik?'l)zt%@na% eslggd a bond and
Z1 is not CEQIbstmufentX%ttacSqeﬂ?Eﬂ.thaI2d4 Zﬂ.64p©s1GEBs olt saghphkeniyBoresatiidgyridyd0 if Y2 is

not CE1 and Z1 is not CE3, then J.is no : if Jis CE2, then Y2 is CEl1l
and Z1 is not CE3Aceauingioepgsher eﬁFbOdﬂer}té’f@EZﬁréh%fPW of thepsgsepiinyvention oy

e oSS SRR es L Aol B ot ol W
first entdodi mspadt vafer¢iné/ fsid- pyndyhsmbxstsubdmmted Wit tve q:ﬁ tteersainecr d¥feqapmti dyl and
'S substitut e%sututents sw?ected f}‘or}rrl the ng)up ct]ons1st1ng of Cj.salkyl, Cj4alkoxy, C;.

sthioalkyl, C;_shaloalkyl, halogen, N(C;-C4alkyl), and CN; said substituents attached

at the 3 and 5-positions of said 2-pyridyl.

According to another embodiment of the first aspect of the present invention

10 are provided compounds of Formula (I) according to the first embodiment of the first
aspect wherein R!is Ci.6alkyl or Cj.ghaloalkyl.

According to another embodiment of the first aspect of the present invention
are provided compounds of Formula (I) according to the first embodiment of the first
aspect wherein R! is methyl or trifluoro methyl.

15 According to another embodiment of the first aspect of the present invention
are provided compounds of Formula (I) according to the first embodiment of the first
aspect wherein R*is C(D)NR’R*.

According to another embodiment of the first aspect of the present invention
are provided compounds of Formula (I) according to the first embodiment of the first

20  aspect wherein R?is C(D)NR3R4 and D is O.

According to another embodiment of the first aspect of the present invention
are provided compounds of Formula (I) according to the first embodiment of the first
aspect wherein R*is C(D)NR’R* and D is S.

According to another embodiment of the first aspect of the present invention

25  are provided compounds of Formula (I) according to the first embodiment of the first
aspect wherein R*is CH,N R’R*.

According to another embodiment of the first aspect of the present invention
are provided compounds of Formula (I) according to the first embodiment of the first
aspect wherein R%is D’- D”’(R>)(R*), D is a bond and D’ is C-OH.

30 According to another embodiment of the first aspect of the present invention
are provided compounds of Formula (I) according to the first embodiment of the first
aspect wherein R%is D’- D”(R3)(R4), Disabondand D’ is C or CH.



sanme or different substitutents selected fromthe group consisting of

Cl. 4al kyl, Cl_ WD 02/ 058704 PCT/ US02/00841 -7 4al koxy, C1_6t hi oal kyl,
Cl_4hal oawkybk/0s418d ogen, N(Cl- C4al kyl )2 and CN, said subs®PCTost/eosattached
at the 2, 4 or 6-positions of said pheny.or said 3-pyridyl. According to
anot her enbodi nent of the first aspect of the present invention are

provi ded conpounds of Fornula (I) according to the first enbodi nent of the

first 5 aspect WRetifleYo kbR @HibotihorBf HeTinstiiatd bR hribhintdRich! the

sanme or different itutents selecte rom-t group “consi st1 ng of
Cl_4al kyl , Cire padkdedygonGbundsaifiionabikay(l) ao@&dm@ﬂocthfh kiysk embadiogetof the first

N( C1- C4al ky 2 an sa ubsti fuents ,,.at 3 and 5-positions
of said 2-pytPEHIW eﬁ@ﬁ&éﬁlﬁ ﬁc&a}{gt é‘%{%ﬁ F'{Dﬁg first aspect of
the present i nvenﬁ\b&ﬁ‘dmé% %&hd%ﬁiﬂoﬁﬁ‘ﬂerﬁ%m%}g@as@éct EPfH@ﬂr@seﬁt' 1}wé}ﬁﬁ>ﬁr di ng
to the first enbodi nent "of first aspect wherein RL i's Cl Kyl or

Cl_6hal odl kyire pm@erdohonrg)ouodmfd%ommae(MDMtoahe flmembo@meatscpféb@ fiot t he
present inventi ar.e J ound f F ,r,ml %aocorm ng to the
first enbodi#BAt ‘%tfer?lﬂggfﬁoﬂ gf:d(gs)gg@%bn Z}I& %rf% or trifluoro
met hyl . 15 Accor djBebrlifg 3O adaes: caibdamhdR of tr@fflrrsmpédt bStheprdeAitindntione
present invention are provided conpounds of Fornmula (I) according to the

first enbodlafémovéqiedtqufoim@wfm (Dweepisling tRzhe Srsoempederat ofAbe rstli ng t o

anot her enbo B

provi ded con%gﬁ%;\% he? 1 %n&F a{ele)%aggng%P%dew)?sa (ﬁé&}& ? glg)%ggg Slsq n%of t he
first 20 aS(ﬂHEItCMH{yGI(Il GEﬁoalﬁyIC((D)Wyaﬂnyl T alk§lendaT-0) dilkg, (). anot her
enbodi ment of the first aspect present invention_are provided

conpounds of 32FeH§RsH G- th?alhﬂc&ﬂdﬁlﬂ?@ll@@eﬂﬁe 131koRD2 il il -Gh-salkdeng-r st
aspect wher %3_70531051§<yp,@) M‘ﬂ C%r%glklyni/l? —éﬂ_ﬁalkylene-CN, -Cj.salkylene-heterocyclo

and -Cy.ealkylene-aryl; wherein said aryl of said -Cj.¢alkylene-aryl is optionally
substituted with one to three of the same or different substituents selected from the
15  group consisting of fluoro, chloro, bromo, cyano, nitro, C;.4alkyl and C;salkoxy.

According to another embodiment of the first aspect of the present invention
are provided compounds of Formula (I) according to the first embodiment of the first
aspect wherein R® and R* are each independently selected from the group consisting
of H, Cyealkyl, C;ighaloalkyl, -Ci.¢hydroxyalkyl, -Ci.4alkylene-O-Czalkyl, -C;.

20  salkylene-C;.gthioalkyl, -Cy.¢alkylidene-(C;.salkoxy),, Cs.scycloalkyl, -Cy galkylene-
Csqcycloalkyl, C; galkenyl, Csgalkynyl and -C;_galkylene-CN.

According to another embodiment of the first aspect of the present invention
are provided compounds of Formula (I) according to the first embodiment of the first
aspect wherein R> and R* together with the nitrogen to which they are attached form

25  afive or six-membered heterocycle, said heterocycle optionally containing one
additional heteroatom selected from the group consisting of N, S and O; and said
heterocycle optionally substituted with one or more groups selected from the group
consisting of Cy_galkyl, Cjalkoxy, aryl, -C;_salkylene-aryl, pyridyl and halogen;
wherein said aryl of said -C;.4alkylene-aryl is optionally substituted with one to three

30  of the same or different substituents selected from the group consisting of fluoro,
chloro, bromo, cyano, nitro and Ci.zalkoxy.

According to another embodiment of the first aspect of the present invention

are provided compounds of Formula (I) according to the first embodiment of the first



Accordi ng to anot her enbodi ment of the first aspect of the present
invention 25 are provided conpounds of Fornula (I) according to the first
enbodi mrerwowbk/osdtes first aspect wherein R2 is CH2N R3R4. ARcTarsdd/ong4t o

anot her enbodi nent of the first aspect of9-the present invention are

provi ded conpounds of Fornula (1) according to the first enbodi nent of the
first aspect wherein R is D- D' (R3)(R4), Dis a bond and D' is CGOH 30

Accor di ng toa%@g(ﬁg!ﬁrﬁgg?%ﬁr@% é%ﬁertvhﬁh thé Bﬁ}ogﬁ% REFhichlthdy e Qﬁfc’ﬁﬁ@fofr}-nr st

i nvention corrpoun s of Formu accordi'ng to t

enbodi ment of fivher fikrme¢mbersp beteroashide card merbcsycw optidhallReIr(tfding obei s a bond
and D' is 02/ 05870 / US02/ 00841 di t o anot her
enbodi nent of‘&dtlﬂ%paﬂ %Dtg{oalfg‘bé%l ety %ﬁ’g ?)fg’é’é‘BﬁPmilﬁ%rﬂﬁ\gfg " provi ded
conpounds of For Mukgordiing t@%ﬁ@th@ﬂ é]ﬁbéd?m&ﬁi%fft}ier st @sﬁ@&dﬂf'ﬁ?é"ﬁre&ﬁn {ndentfdnr st
aspect wherein R2 is D - D'( 12( 4), Dis a CH2 and C-OH. According

to anot hed em@qmwémi caghpauings P F@ttrm&&ﬁé@qcoahng t@ethpflés@mboclme@hof baflirg are

P v 0o CoTpEU LR S Sl T B AR

Accordi ng tOa@m@bhﬁk_ﬁéﬂi@é}b@ﬁﬁérdagrcléhe first aspect of the present
invention are provided conpounds of Fornula (I) according to the first

enbodi ment of the first aspect wherein R3 and R4 are each independently

selected fromt hep,%%?i%& ?Qﬁ#ﬁ‘l&} é}%%?mgrttlogﬂre%sgﬁs&)@/t of telp:E0a SRk

- C _6hydroxyal kyl ene-

3al kyl en#g Cla@t;iﬂcb\(iééck(;dmpmﬁﬂs BHdeaiulajam&cbﬁmglai the Xiyst 2mbeaimeay of whalfikst! |,

- Cl_6al kyl ene- 7cycl oal kyl, C2_6al kenyl, C3 _6al kynyl, -Cl1_6al kyl ene- CN,
- C1_6al kyl en%SPﬁ@t‘@?eé%‘?JP%abSﬁ‘él Cl_6al kyI ene-aryl; wherein said aryl of

sai d - C1_6al kyl engeafifinelts aRBthbQ Adee Pt fs%eé’i"df%egﬂ@sehpiﬁa{t%ﬁ of the
same or different su stltuents se ecte romthe group consi sting of
fluoro, chl oam,prividetbgoneyamds ofiFemmoyla @lgaﬂ:atdhyg toethel fiGt eBdbiment of the first

aspect wherein Y2 is CE' and 7'is CE>.

15 According to another embodiment of the first aspect of the present invention
are provided compounds of Formula (I) according to the first embodiment of the first
aspect wherein Y2 is CE' and Z'is CE.

According to another embodiment of the first aspect of the present invention
are provided compounds of Formula (I) according to the first embodiment of the first

20  aspect wherein J is CE®.

According to another embodiment of the first aspect of the present invention
are provided compounds of Formula (I) according to the first embodiment of the first
aspect wherein V is substituted 3-pyridyl.

According to another embodiment of the first aspect of the present invention

25  are provided compounds of Formula (I) according to the first embodiment of the first
aspect wherein V is substituted phenyl.

According to another embodiment of the first aspect of the present invention
are provided compounds of Formula (I) according to the first embodiment of the first
aspect wherein V is 2, 4, 6-trimethylphenyl.

30 According to another embodiment of the first aspect of the present invention
are provided compounds of Formula (I) according to the first embodiment of the first

aspect wherein V is 2 ,4-dichlorophenyl.



Accordi ng to anot her enbodi ment of the first aspect of the present

I nvention are provided conmpounds of Formula (lI) according to the first
enbodi mrerwoobk/osdtes first aspect wherein R3 and R4 are eackrcCirnsepensdent | y
selected fromthe group consisting of H0-Cl _6al kyl, Cl1_6hal oal kyl

- Cl_6hydroxyal kyl, -Cl1_4al kyl ene-O C1_4al kyl, -d _ 20

3al kyl ene- C1_6t hi oal kyl, -C2_6al kyl i dene- (Cl_4al koxy) 2, C3_7cycl oal kyl,

- Cl_6al kyl ene- @Azgdfﬁﬂng% Kﬁ/&her%b@ﬁhﬁé?ﬂ% (t)h %stﬁa%b&%f 3y {heeﬁi'&ent invention

- Cl_6al kyl ene-CN. According to another e i ment of the tirst aspect of
t he present arapentidahconzoangsr d@iotad]acdnpoorisg ofthé-Grsoreinbodientafcbe firstg t o

the first enbodinment .of sthe first aspect wherein R3.and R4 together with
the nitrogen®¥Pg° eE‘H“ERfi %ﬂdel{ Cidi 8%‘%58 ?pSPﬂ?ntIZ§2]§Cth1\‘§/’8Hb °H X menber ed
het er ocycl e, coiRistng 6f BAIOEMCE L saBBY | @n@hioml@p,rueai;?,l %ﬂ @1_9@Igyltih@df@bly_1,

c n@
het eroatom sel ected fromt he “group consi sting o ' % and O0; and said
het erocyd e ©ptallgidndalylsnd$hisalkylepyridyl.h one or nore groups sel ected from

the group consisting,of Cl | kyl.. .Cl 6al.ko arvl,.-Cl 4al kyl ene-aryl ,
byr 1y e har ogBReotafie s Bt Shipodient 3 (A Bhekt e pretul G
optional 'y sabpkbvidddebnould Lot dr@ut e corligd otthefifspembodinéhf fahe fitst
substituents selected fromthe group consi.sting of fluoro, chloro, brono,

cyano, nit r c2saegt VOrrga K ax GHAds ebend gndd dnbther enbodi ment of the first

aceording to the Perupt e crlofinRiad 6 AR SPES Phe Foort Bl olish) bosas
-9 aspecto whaee gravida @nthobddd afeiinata () Adsotdiey toithe figeembodintehicdt thé éiystar e

attached form a five qI, sSix-nenbered heterocycle, said heterocycle
optional |y cHREHHEA 0 gnds nggfsta}‘b‘?%il a‘l‘f%?e‘rscfﬁ-om sel ected fromthe group

consi sting of N }&c@d}éilngto ﬁﬁﬁﬁgr@}rg)%dﬁﬁ’erﬁ‘B@Eﬂéggalec{ég%ggﬂ%%?r&femtiﬂgerftiogsE N

aspect of the present venti on are provi of Fornmu
accor di ng t cart lpeovidedstonepuibodk ofdivrmofa @hescbiding to the it tmbddinmeninofRBe firdl R4
together wi tzgpgcgewhneiréirrl it Ckg) J%ia.%gn& ha% is Cla-ltvgll?e%grelgaifcﬁ{ﬂ]s halo.

15 According to another embodiment of the first aspect of the present invention
are provided compounds of Formula (I) according to the first embodiment of the first
aspect wherein Y2 is CH, J is a bond and Z' is CR” wherein said R’ is halo.

According to another embodiment of the first aspect of the present invention
are provided compounds of Formula (I) according to the first embodiment of the first

20  aspect wherein Y?is CH, J is a bond and Z" is CR” wherein said R’ is halo, Cyano or
Ciealkyl.

According to another embodiment of the first aspect of the present invention
are provided compounds of Formula (I) according to the first embodiment of the first
aspect wherein Y2 is C(O), J is abond and Z! is CH,.

25 According to another embodiment of the first aspect of the present invention
are provided compounds of Formula (I) according to the first embodiment of the first
aspect wherein Y2 is CHy, Jis a bond and Z' is C(O).

According to another embodiment of the first aspect of the present invention
is provided a compound of Formula (I) wherein R! is methyl, R®is C(O)NR’R?, R® is

30  propyl, R*is —CH;-cyclopropyl, Y?is CH,,Jisabond, 7! is CH,, Z is N-V and V is
2,4,6-trimethyl-phenyl.

According to another embodiment of the first aspect of the present invention

is provided a compound of Formula (I) wherein R' is ethyl, R%*is C(ONR’RY, R? is



a five or six-nenbered heterocycle. According to another enbodi nent of the
first aspect of the present invention 10 are provided conpounds of Fornula
(1) accorwprg/osgiot he first enmbodi nent of the first aspecPChREsOEIS40 is a
bond . According to another enbodi mnent efi1the first aspect of the present

I nvention are provided conpounds of Formula (1) according to the first
enbodi nent of the first aspect wherein Y2 is CE and Z1 is CE3 . 15

According to rff@%’u f v heotil 1y ci1 Qfc hgp
i nvention P%gr oVvi d%ﬁ %ﬁrpo ngg of Foliﬂrrulsi% ?ﬁ&faccorgﬁng ltfele?%gatyllrss
enbodi nent ot24t61mnhethﬁtpheaylpect wherein Y2 is CEl and Z1 is CE3. According

t o anot her enbodi ment  of the I rst ect i nvention, are
provi ded conpoundgeﬁc?rdﬁgrtﬁﬁf‘%t £y §m ?Itiﬂﬁghet e‘Ft ﬁglte%rﬁt?BH RO ¢ he

first 20 aspegbyvinbies 8bfpdurddofFetmuAgDirad RIGs ﬁi&ﬁtﬁ'q{%@ PRNR3Qf the

first aspect of th present invention  are provided conpounds of Formula
(1) accor i ngropyl, Rids +CHstydaprogil¥nis G, Thieabondt Z' asFee Z inlNeY endh Wisi s
substituted 2 p(?/{w%%ﬁel ccngdl ng to anot her enbodi nent of the first aspect
of the preseft are provi ded conpounds of Formula (1)

according to the Abécﬁalx@ﬁb@ﬂ@mmwdlﬁaaﬁ of itesflirst ApRECH twm@e@nﬂmveﬂtﬁm
substituted phenyl. According to another enbodi nent of the fir spect of

the present isrPI@YiW(bﬁCOIaP@JT@er\HOﬁ@Hla((BWYimGé{ a% ethgl, ﬂ?tJllSepﬁtURaQecBrtﬁl ng to
the f t t
6- te ri ImretS hyIegﬁ&%ﬁmg%)%%@o%%%%%@%?ﬁ%rJ \A%%%glléc?henltS%g% ’ hseI\If-Yra g Valépect

of the pi@sedy, d-mnedthylgphenglt e provi ded conmpounds of Fornula (1) according
to the first enbodi nent of the first_ aspect wherein V.is

2, 4- di chl or ophenyfccanging2p anaheveriotingg @f thselirst aspect of the present invention
is provided a compound of Formula (I) wherein Y?is CH,, J is CH; and 7lis CH,.

According to another embodiment of the first aspect of the present invention

is provided a compound of Formula (1) wherein R!is CN or CFs and Y?is CH,, Jis
15 CHand Z'is CH,.

According to another embodiment of the first aspect of the present invention
are provided compounds of Formula (I) according to the first embodiment of the first
aspect wherein Y? is C(O), J is CH and Z' is CH.

According to another embodiment of the first aspect of the present invention

20  are provided compounds of Formula (I) according to the first embodiment of the first
aspect wherein Y2 is CH, J is CH and Z' is C(O).

According to another embodiment of the first aspect of the present invention
are provided compounds of Formula (I) according to the first embodiment of the first
aspect wherein Y2 is C(0), J is CE? and Z' is CE® wherein E and E> together form

25  Cy-alk(en)lyene optionally substituted with halogen.

According to another embodiment of the first aspect of the present invention
are provided compounds of Formula (I) according to the first embodiment of the first
aspect wherein Y? is CE', T is CE? and Z! is C(O) wherein E' and E* together form
Cy-alk(en)lyene optionally substituted with halogen.

30 According to another embodiment of the first aspect of the present invention
are provided compounds of Formula (I) according to the first embodiment of the first

aspect wherein Y?is C(0), J is CE? and 7! is CE? wherein E? and B together form



-10 According to anot her enbodi ment of the first aspect of the present

I nvention are provided conmpounds of Formula (lI) according to the first
enbodi mrerwowbk/osdtes first aspect wherein R5, R6 and R7 ar e P€aalis02/00841

i ndependent|ly selected fromthe group ebhsisting of hal ogen, Cl_6al kyl,
Cl. 6hal oal kyl, benzyl, phenyl, Cl1_3al kyl-im dazolyl, 5 Cl1_3alkyl-indolyl
and Cl1_3al kyl -pyridyl. According to another enbodi nent of the first aspect

of the pr esemcm,vmm{)fzgﬁge}@%py INISCIGORPBHRESINGH %@ﬁmah@ s(ul,s)tiu?e&w di ng

to the first enbodi nent o Irst aspect wherein Y2 is CHZ, I's a bond
and Z1 is CHeithhelogeali ng t o anot her enbodi nent of the first aspect of the

present invention, 10.ar rovi de 0 unds of Fornul.g (1) according to
Phe first embod: neRTHOREin B SEbodgaR ot Mireich 17593 of Dbl ot cBond and
ZI is CH Acgehpebided onditRhAest RIFRAM MEcoRfing hahé kit brds@@teht 6ff tht figst
present invention areé{grow ded cog‘pou‘%gs of Formul a ccording to the

I
first enbodi#peet vdtereind fip £5, J iaSFe and dhasr @) “ﬂEl‘ibiQEI:(RBC?ithqg@th&ermd and Z1
i s CH wherei | d ' i t er..enbodioent, of the
first as pectﬁg"?ﬁ%he&%ﬁ{e@gﬂ’?&&@éﬁt ﬁ%ﬁl\%lg?lgg%rrlgg%ﬁ Q trlr%rgl@mgbs Wtﬁ(gr mul a

(1) accordi ngith@alogén.first enbodi nent of the first aspect wherein Y2 is
CH Jis a bond and ZI is CR7 wherein said R7_is halo. According to another
enbodi ment of t heAf§qrdingde peatherembodiment o Bie finsiaspeatiod e pipssnhingentivad

aspoct wher & Apo e e iRBCSRBAT ot FERATERERNn R o bSO
cyano orl0 Claspadtiwhereiddt’ds GENG it @ bandi Abis GirboderanE’ afd Bhegdtharsbrmaspect  of
the present jnvention are provided conpounds of Fornula (1) according to
the first e %&@ye%mt Ry supptituieeielip b 8%in Y2 is (O, J is a bond
and Z1 is CH2. 25ARGGAMEIH SndtRerdMobfher SPRA AR Yspd: of B frédeafindSRRM Of

the present invention
are provided compounds of Formula (I) according to the first embodiment of the first

aspect wherein Y?is CEI, Jisabond,Z'is CE® wherein E! and B> together form

15  N(CH); optionally substituted with halogen, methoxy, methyl or nitrile.

According to another embodiment of the first aspect of the present invention
are provided compounds of Formula (I) according to the first embodiment of the first
aspect wherein R?is CH,NR’R?, R is ethyl or propyl, R*is —(CHy),-phenyl, Y? is
CEI, Jisabond, 7!is CE®> wherein E! and B> together form N(CH); optionally

20  substituted with halogen, methoxy, methyl or nitrile.

According to another embodiment of the first aspect of the present invention
are provided compounds of Formula (I) according to the first embodiment of the first
aspect wherein Y is CE!, Jis a bond , Z' is CE® wherein E! and E together form
N(CH);, CHN(CH),, N(CH),N, N=NCH=N or NCHNCH optionally substituted

25  with halogen.

According to another embodiment of the first aspect of the present invention
is provided a compound of Formula (I) wherein R'is methyl, R%is C(O)NR3R4, R?is
propyl, R* is —CH,-cyclopropyl, Y?is CE!, T is a bond , Z' is CE®, E! and E? together
form -CH=C(F)CH=CH-, Zis N-V and V is 2 4,6-trimethyl-phenyl.

30 According to another embodiment of the first aspect of the present invention
is provided a compound of Formula (I) wherein R'is methyl, R%is C(O)NR3R4, R?is
propyl, R* is —CHa-cyclopropyl, Y?is CE!, Jis abond , Z' is CE®, E! and E? together
form ~CH=CHCH=CH-, Zis N-V and V is 2,4,6-trimethyl-phenyl.



are provi ded conpounds of Formula (1) according to the first enbodi nent of
the first aspect wherein Y2 is CH2, J is a bond and Z1 is C(O. According
t o anot hewoaniossinsrent of the first aspect of the present POTAISD2/@841 1 S
provi ded a conmpound of Formula (1) wherejm RL is nethyl, R2 is C(O NR3R4,
R3is 30 propyl, R4 is -CH2-cyclopropyl, Y2 is CH2, J is a bond, Z1 is
CH2, Zis NV and V Is 2,4,6-trinmethyl-phenyl. According to anot her

compound. of _For mi e et aREheR s QEmBl e A a5 uGRk dhe i Rt YRR 2
02/ 058704 PC@&&Q&écﬁ@B&ﬁpomﬁhfﬁo@@Mla,(I)R»Orhdran MemyERBWC@NR3RZR SsCH2, J

is abond, Z is Ch2, Z1is NV I S 46tr|n;et‘r£iryJﬁ lghenryﬁ Accordlng
to anot her eﬁf?@éﬂ Re it %HTE’YFéOPI'PPX]t Yaﬁsp(é@t’Jés’raPW’pZéé itggethers

provi ded a cg I xy\gﬁg Is ., viR2 1S CH2ZNR3R4, R3
is 5 propyl, 4 'S ‘?%ﬁgp-(r:ycl op%o%y glé‘zﬁé_gﬁné}i‘?}l?hen lond Z' is CH, Z
is NNV anfl V is Acéorbinrto ardthyt emﬂfmimylbnt oﬁctlmﬁmﬂt med:tmfahxmpmmnt mvbotiinent  of
the first aspect f the prese i nventi o ded a co ound of
Formula (1) WH3pd ?ﬁmomgowﬁ%owla @ ASt qr%metb?ﬂo R4 is

- GH2- cycl opr epiNg k2, RS; )R8 - lopfobyl, SY"GHRIE!Z) is% Y, 2 O3S 10
2,4,6-tri met%?? phenyl . ' CCO};’dI ng tmoﬁgtoﬁé?p eémbodi nent Sof the first aspect
of the pr esekl amdﬂSemngthﬂrfom—ﬂIMH@H:@Pbolﬁmd}h&’ afd For Zhlodrifmelhylvher ei n Y2
is CH2, J is CH2 . and Z1 is CH2. According to another enbodi ment of the
first aspect PRI he present invention is provided a conpound of Formula (1)

wherein Rl is CN Accdelioaddnotfiet Smbddmenk df $he fldt Qﬂgctdﬂ(ﬂhezpreseﬁt favéation
According to another enbodiment of the first gspect of fhe 8res3er1t ;.
i nventi on is provided a compound of Formula (I) wherein R" is methyl, R"is C(O) R

propyl, R* is -CH,-cyclopropyl, Y?is CE!, Jis abond , Z' is CE?, B! and E’ together
form -CH=CHCH=CH-, Zis N-V and V is 2,4-dichloro-phenyl.

According to another embodiment of the first aspect of the present invention

15  is provided a compound of Formula (I) wherein R! is ethyl, R?is C(O)NR’R*, R? is
propyl, R* is ~CH,-cyclopropyl, Y?is CE, Jis abond , Z' is CE?, E' and E? together
form —-CH=C(F)CH=CH-, Zis N-V and V is 2,4,6-trimethyl-phenyl.

According to another embodiment of the first aspect of the present invention
is provided a compound of Formula (I) wherein R'is methyl, R%is CH2NR3R4, R3is

20  propyl, R* is ~CHa-cyclopropyl, Y?is CE', Jis abond , Z' is CE?, E! and E’ together
form ~CH=C(F)CH=CH-, Zis N-V and V is 2,4,6-trimethyl-phenyl.

According to another embodiment of the first aspect of the present invention
is provided a compound of Formula (I) wherein R! is methyl, R%is CH,NR’R?, R%is
propyl, R*is ~CHj-cyclopropyl, Y*is CE!, Jis a bond , 7! is CE®, B! and E? together

25  form -CH=CHCH=CH-, Zis N-V and V is 2,4,6-trimethyl-phenyl.

According to another embodiment of the first aspect of the present invention
is provided a compound of Formula (I) wherein R! is ethyl, R*is CHLNR’R?*, R? is
propyl, R* is ~CH,-cyclopropyl, Y*is CE', J is a bond , Z' is CE?, E' and E’ together
form ~-CH=CHCH=CH-, Zis N-V and V is 2,4,6-trimethyl-phenyl.

30 According to another embodiment of the first aspect of the present invention
is provided a compound of Formula (I) wherein R! is trifluoromethyl, R*is
CH,NR’R*, R® is propyl, R* is -CHy-cyclopropyl, Y is CE!, J is a bond , Z' is CE?,



are provi ded conpounds of Formula (1) according to the first enbodi nent of
the first aspect wherein Y2 is C(O, Jis CHand Z1 is CH According to
anot her ewbodiossnt of the first aspect of the present inveamiusn2/o@d are
provi ded conpounds of Fornula (1) accordyng to the first enbodi ment of the
first aspect wherein Y2 is CH Jis CHand Z1 is C(O. According to

anot her enbodi nent of the first aspect of the present invention are

provi ded co it %)Lb i EHR Jient of the
first aspecrﬂt) ere&%f g J |s d Z?ﬁd{] %%%63 in E2 and E3

t oget her fompe8. C4- al k(en) I yene opt I onal I y subst Ituted with hal ogen.

Accordi ng to another nbodr he fi aspect of the resent
invention are prif¢ Hﬁ‘?}g ﬁ&’%l 8‘%“‘198? %tﬁ(qt SI%?&E%&BF RES ’Hllt‘f‘?é‘tl?‘?rst

enbodi ment  qf plohRlel ialcdinp oﬁﬁc@@PFofMiﬁz[ & Whé@iﬂ & S-nyL 18 CPERRARA (s 15 O(O)

wherein El and E2 toget her form C4 a |l yene o tlona |y substltut ed
wi th hal §gemprot Bds ef&rmycloprapybtigs CEBbddiiend , &f ist®i&’, B rsd Eaogetber of t he

pr esent |nv ntio ovi-de ccording to the
first errbod eﬁaﬁﬁ_&é{t Eésgw ‘t?ﬁé? 214né:%§“m{b38’]délﬁ% fle is CE2 and ZI
is CE3 wherein EAo@aﬂquétotmetehembt)&ﬁﬁhmtﬁaft%%&ét HIGhé PRRedt @R adon - 12
N(CH) 3, CHN(CH) 2, N(CH) 2N, N=NCH=N or NCHNCH opti onal Iy substituted wth
hal ogen. ACG%P@VﬂQdﬁGomQﬂ%@f@mdﬁ @eyhergin tand” or rat” ispheex] o6f t he present
i nvention %rf?t %el%}/ll ded conmpounds of Formula (1) according to the first
enbodi ment P e Tirst 5 aspect wherein Y2 is CEl, J is CE2 and Z' is
C(O whdoein El andofding @agibtier efnbodimsh()tBe fitdtbkre) &f thiNpfashid MhvebhEMCH=N or
NCHNCH optignal |y substituted _w th hal ogen. According to another

embodi ment  a¥ Prtowtslerl Rcempaupbet Fermulad) wh%rg theferQcyislis o “heterocyclo” is

furyl, thienyl, benzothienyl, thiazolyl, imidazolyl, oxazolyl, oxadiazolyl, thiadiazolyl,

benzthiazolyl, triazolyl, tetrazolyl, isoxazolyl, isothiazolyl, pyrrolyl, pyranyl,
tetrahydropyranyl, pyrazolyl, pyridyl, pyrimidinyl, quinolinyl, isoquinolinyl, purinyl,

15  carbazolyl, benzoxazolyl, benzimidazolyl, indolyl, isoindolyl, pyrazinyl, azetidinyl,
piperidyl, piperazinyl, imidazolinyl, thiazolidinyl, 3-pyrrolidin-1-yl, morpholinyl,
thiomorpholinyl or tetrahydropyranyl.

According to another embodiment of the first aspect of the present invention

20  are compounds of Formula (I) and salts or solvates thereof selected from the group
consisting of 2-methyl-7-(2,4,6-trimethyl-phenyl)-6,7-dihydro-5H-imidazo[1,2-
djimidazole-3-carboxylic acid cyclopropylmethyl-propyl-amide, 2-ethyl-7-(2,4,6-
trimethylphenyl)-6,7-dihydro-5H-imidazo[1,2-c¢]imidazole-3-carboxylic acid
cyclopropylmethyl-propyl-amide, 5-fluoro-2-methyl-8-(2,4,6-trimethylphenyl)-8 H-

25  1,3a8-triaza-cyclopenta[a]indene-3-carboxylic acid cyclopropylmethyl-propyl-
amide, 2-methyl-8-(2,4,6-trimethylphenyl)-8 H-1,3a,8-triaza-cyclopenta[alindene-3-
carboxylic acid cyclopropylmethyl-propyl-amide, 2-ethyl-8-(2,4,6-trimethylphenyl)-
8H—1.,3a,8-triaza—cyclopenta[a]indene-3—carboxy1ic acid cyclopropylmethyl-propyl-
amide, 2-trifluoromethyl-8-(2,4,6-trimethylphenyl)-8 H-1,3a,8-triaza-

30  cyclopenta[a}indene-3-carboxylic acid cyclopropylmethyl-propyl-amide, 8-(2,4-
dichlorophenyl)-2-methyl-8 H-1,3a,8-triaza-cyclopenta[a]indene-3-carboxylic acid
cyclopropylmethyl-propyl-amide, 2-ethyl-5-fluoro-8-(2,4,6-trimethylphenyl)-8 H-



are provi ded conpounds of Formula (1) according to the first enbodi nent of
the first 10 aspect wherein Y2 is CE1L, J is a bond, Z1 is CE3 wherein El
and E3 t ogetokess7hor m C4- al k(en) |l yene optional | y substitut @dTaisohodsal ogen.
Accordi ng to anot her enbodi ment of the fi1sst aspect of the present
invention are provided conmpounds of Fornula (1) according to the first
enbodi nent of the first aspect wherein Y2 is CE1L, J is a bond, Z1 is CE3

wh in El i th
e L L e SO
first as pe_ct amfdet h}e:lqip’re@&mhthlyh[feﬁud)mFQ-nEt}gll-fSF(dyi @Iﬁﬁinethmpherr;dl)ssml Fw8-nul a
cendert S B oSy Ao i R
bond, 71 is @%@4"@‘&&%@1&%@1}%}% 3fac89€}a9§Eyél It” ﬁ&eﬁ DDA b

substituted with hal ogen t hox Actor di'ng tgganot her
enbodi nerft ozﬁmtrhecsfqlmop)émp&(yt-[%éthy]h&@#és@mmah)dplmmyl)eﬁﬂ 1 Baed-tpiamari ded

comer uier AR e 255y Wt R 5ok o R PRIR bao Pl 2o | oot e
form N(CH) 3yiffeldridth -8 - Sl MethNHehiN so4- 1P3J§l§l>d§lzh@@tcwaﬁ{amnﬁe@$tl tuted

25 with hal ogen. According to another enbodi nent of t’he first aspect of the

present i nveﬂme@rb’l) H@lmr@dlcél@dprapﬂmﬁé@dﬂa e@iyléoﬂlmpeﬁ @L‘B O-iiaetbin R1 i s

351 2”& bona, ARt Syl Blmndin-d PV ReBG . 7 1S v

and V isl@®, 4, 6- t r Aaedrbilg-t6 bediddr. en%dﬁ«ﬁéiﬂ l’o(ﬂ trregfutspas@aﬁtoh&re eedeatini@iionof the
first aspect of the present invention rovi ded a conmpound of Formul a

(1) wherein ¥ CPEIPRERARHAT FORQUIF‘§I)@P@))SNF§3’CR@0 vatpsitereqfrsglsgted froun the group

- CH2- cycl opr s t her

f or m - CHECH t‘ng Bt el °p§%5k@1?%9?1g‘f%’% bbbt émﬁiﬁen%t@ﬁ@ Hnar04

PCT/ US02/ 008‘eﬁ3nethyl-phenyl) -5,6,7,8-tetrahydro-imidazo[ 1,2-a]pyrimidin-3-ylmethyl]-amine,
Cyclopropylmethyl-(2,2,2-trifluoro-ethyl)-[2-trifluoromethyl-8-(2,4,6-

15  trimethylphenyl-8H-1,3a,8-triaza-cyclopenta]alinden-3-ylmethyl]-amine,
Ethyl-[2-methyl—8—(2,4,6-trimethyl—ph‘enyl)—8H—1 ,3a,7,8-tetraaza-
cyclopenta[ajinden-3-ylmethyl]-phenethyl-amine,
Cyclobutylmethyl-[2-methyl-8-(2,4,6-trimethyl-phenyl)-8 H-1,3a,7,8-tetraaza-
cyclopenta[ ofJinden-3-ylmethyl]-propyl-amine,
20 [8-(2-Chloro-4,6-dimethyl-phenyl)-2-methyl-8H-1,3a,7,8-tetraaza-
cyclopenta[a]inden-3-ylmethyl]-phenethyl-propyl-amine,
[8-(2-Chloro-4,6-dimethyl-phenyl)-2-methyl-8H-1,3a,7,8-tetraaza-
cyclopenta[ oJinden-3-ylmethyl]-cyclobutylmethyl-propyl-amine,
[8-(2-Chloro-4,6-dimethyl-phenyl)-2-methyl-8H-1,3a,7,8-tetraaza-
25  cyclopenta[a]inden-3-ylmethyl]-ethyl-phenethyl-amine,
8-(2-Chloro-4,6-dimethyl-phenyl)-2-methyl-3-(3-phenyl-pyrrolidin-1-
ylmethyl)-8H-1,3a,7,8-tetraaza-cyclopenta[aJindene,
6-Chloro-2-ethyl-7-(2,4-dichlorophenyl)-7H-imidazo[1,2-a}imidazole-3-
carboxylic acid N,N-dipropylamide,
30 3-[(N,N-Dipropylamino)methyl]-6-chloro-2-ethyl-7-(2,4-diclorophenyl)-7H-

imidazo[1,2-aJimidazole,



-13 According to anot her enbodi ment of the first aspect of the present

i nvention 1is provided a conpound of Formula (1) wherein R is ethyl, R2is
C( O) NR3RAawWOR3/058504 propyl , R4 is -CH2-cycl opropyl, Y2 is CECI/us02/608a1 bond,

Z' is CE3, El and E3 together form-CH={§iCH-CH, Zis NV and Vis
2,4,6-trinmethyl-phenyl. 5 According to anot her enbodi nent of the first
aspect of the present invention is provi ded a conpound of Formula (1)

NG oyl opr opy! . YIS R A G Py op e e, |
5 Wﬁf@*%y@;gg@?@g LA 0
[ Y; methy ro-
R s | o 5
2, 4- di chl &r o- phen@4Chmoefbtrdlumgomcthy]n’i}(hé,ﬁ-tantmddﬂ-lphnmylbﬂHtltmda‘zDE]sz- aspect of
FQ%PLSFGM oKy Redsretny s 1 Gpeogs iU 4 il e By hairbpy V2 1o

CEl, Jis a bond 6E31brd- zcﬁ%iuo?émé‘tﬂ?l ‘ﬁgz K@Qﬁh{éﬁ{yl h@ﬁﬂ)ﬂ%ﬁ‘&dﬁbﬁf , Zis
N-VandV|5246tr|rrethyI-p ccord gto anot her enbodi nent of the

first aspect alpmhidahel- ?F}U]es@h}ﬂ]-lcwepmpﬂmethﬁ-(%ﬂéﬁ a@dnfaﬂu@mﬂagmd) arhinBor mul a

e Oyl opr opyl 1S5k 2efub RS b int by cfenSba e} 3ot e

f orm - CHEE( F) 1r3~§1m§chj>ﬂ Vyébpropylinsettdi 4ti1-hiifest hyl - phenyl . According to
anot her enbodi nent of the first aspect of the tgr esent invention is
provi ded a conpoultChloreEgrtpfiparomethylielZeh trinrethyl-phanyit 7H-Fmidazo[BRONR3R4A, R3

and Bt oget AP SRRt 0 2 el ey Baine 4 10 5 EL

2,4, 6-trinethyl - pfeeiloro-2-trifluoromethyl-7-(2,4,6-trimethyl-phenyl)-7H-imidazo[ 1,2-
aJimidazol-3-ylmethyl]-propyl-(3,3,3-trifluoro-propyl)-amine,
15 [6-Chloro-2-trifluoromethyl-7-(2,4,6-trimethyl-phenyl)-7H-imidazo[ 1,2-
ajimidazol-3-ylmethyl]-ethyl-phenethyl-amine,
[6-Chloro-2-trifluoromethyl-7-(2,4,6-trimethyl-phenyl)-7H-imidazo[1,2- .
aJimidazol-3-ylmethyl]-(2-cyclopropyl-ethyl)-(3,3,3-trifluoro-propyl)-amine, and
[6-Chloro-2-trifluoromethyl-7-(2,4,6-trimethyl-phenyl)-7H-imidazo[ 1,2-
20  alimidazol-3-ylmethyl]-(2-cyclopropyl-ethyl)-(2,2,2-trifluoro-ethyl)-amine.
According to various embodiments of a second aspect of the present invention
are provided pharmaceutical compositions comprising compounds of Formula (I) as
defined herein.
According to various embodiments of a second aspect of the present invention
25 are provided methods of treating depression, anxiety, affective disorders, post-
traumatic stress disorder, post-operative stress, headache, drug addiction, eating
disorders and obesity, sudden death due to cardiac disorders, iritable bowel
syndrome, hypertension, syndrome X, inflammatory disorders, stress-induced
immune suppression, infertility, stress-induced insomnia and other sleep disorders,
30 seizures, epilepsy, stroke and cerebral ischemia, traumatic brain injury, yet other
disorders requiring neuroprotection, drug or alcohol withdrawal symptoms, other
disorders including tachycardia, congestive heart failure, osteoporosis, premature

birth, psychosocial dwarfism, ulcers, diarrhea, post-operative ileus and yet other



Accordi ng to anot her enbodi ment of the first aspect of the present
invention is provided a conmpound of Fornula (I) wherein RL is ethyl, R2is
CH2NR3R4,wB32i08870pr opyl , R4 is -CH2-cycl opropyl, Y2 is CEPCTUSV¥Om®4bond, Z'
is CE3, E1l and E3 together form-CH=CHCHeCH, Zis NV and Vis
2,4,6-trinmethyl-phenyl. 30 According to another enbodi ment of the first
aspect of the present invention is provided a conpound of Fornula (I)

wherein Rl i S
e el gpr Softcns Rt S¥Emekt of Fhickean SPHERY vith ayRARA of Hb bRE-1
PCT/ US02/ 008¢tteptod 4b¥l t}mnohdﬁﬁnitsmgmrheasf f piranmadeii CHCHetdidositidnd scdvaptistmgd V i s

2,4,6-trinethyl - enyl Accordln not enpbodi nent of the first
aspect of th%‘}/rﬁP yfhﬁ\PéerW‘i‘tdﬂveni ‘Qnﬁﬁ %Cﬁgﬁ&ﬁr@é‘npound of Fornula (1)

wherein Rl is et h)‘Jccora%g'@ a%%ﬂlmﬁg of 8 ttﬁrcﬂis@@éfloft ‘lbrés%nt invention ar
- CH2-cycl opropyl, Y2 is CE1, Is a bond, Z71 and E3 toget

form - O—@(F})l@hﬁ@ﬂl—comzoulslsmfv and Vis 2,4,6- tr| rret hyI phenyl . According to

anot her enbogdi he first aspect of the present invention 1is
provi ded a C€WBHE Qﬁ%?bFornula (I') wherein "aryl" or "ar-" is phenyl or

napt hal enyl . 10 According to another enbodi ment of the first aspect of the
present invention is provided a corrpound of Forrml a (1) wherein

"het erocyclic" or "heterocyclo" =8 ur yly?-tHieny benzot hi enyl ,

t hi azol yl, imdazolyl, oxazolyl, o adl azél yl , \ i adl é‘ﬁ'@)l benzt hi azol yl
triazolyl, tetrazolyl, isoxazol yb sgL azol yy, pyrr pyranyl ,

t et rahydr opyranyl, pyrazolyl yrldy pYyXi dlnyl qui nol i nyl,
i soqui nolinyl, purinyl, 15 carbazolyﬂl bé’zoxazolyl ben2|n1dazolyl,

i ndol yl, isoindolyl, pyrazinyl, az?pﬁdrﬁyl plperldyl, pi perazinyl,
i mi dazolinyl, thiazolidinyl, 3-py&olidin- 1- yl, norpholinyl,
t hi onor phol i nyl or tetrahydropyranyl.

10 wherein
R! is H, Ciealkyl, Cishaloalkyl, Ci.salkoxy, C;ethioalkyl, cyano,
halo, Csscycloalkyl, -Cjealkylene-Csscycloalkyl, Caalkenyl
or Cz galkynyl;

R¥is O-C;.salkyl, -N(CH3)(OCHs3) or other suitable leaving group;
15 XisGC;

YisC;

X'is N;

Y'isN;

Y?is CHy;
20 J is CH; or a bond;

Z! is CH, or C(O); and

Z is N-V, wherein V is phenyl, 2-pyridyl or 3-pyridyl substituted with

two to three of the same or different substitutents selected from the

group consisting of Cj.salkyl, Cj.4alkoxy, Cy.gthioalkyl, C;shaloalkyl,
25 halogen, N(C;-Caalkyl), and CN.



Accordi ng to anot her enbodi ment of the first aspect of the present
invention 20 are conpounds of Fornula (I) and salts or sol vates thereof
sel ect ed Wwooniosdtes gr oup consi sting of PCT/US02/00841
2-methyl -7-(2, 4, 6-trimet hyl - phenyl ) -6, 7-t8-hydr o- 5Hi m dazo[ 1, 2-

a] i m dazol e- 3-carboxylic acid cycl opropyl net hyl - propyl -am de,
2-ethyl-7-(2,4, 6-

trimet hyl phenyl) - Qedodling¥8lhfoRbt B difnalibr 3 1l MpeaiPlufs phesdt BXMt4F act d
cycl opropyl net hyl - propyF-am de,

5- f | uor o- 2- netelprdviBed Rpdestestfor prepiyhgéremydund8f Bamula (WHH)

1, 3a,8-triaza-cycl opental a]i ndene- 3-carboxylic acid

cycl opropyl net hyl - propyl - ani de,
2-nethy|-8-(2,4,6-trinethylphenyl)-%k#l,&@,Bqtriaza-cyclopenta[a]indene-3-
carboxylic acid cyclopropylnethyl-ﬁ%opylyanidéxf

2-ethyl-8-(2,4,6-trinethyl phenyl )= vl (WHH)
8H 1, 3a, 8-tri aza-cycl opent a[ a] i ndeney3-c box%/i c acid
cycl opr opyl met hyl - propyl - ami de, V- /

2-trifluoromethyl-8-(2,4,6-trinethyl nyl)-8H 1, 3a, 8-triaza 30

cycl opent a[ a] i ndene- 3- car boxyl i ¢ @&f'd cytl opropyl net hyl - propyl - ani de,
8-(2, 4-
dichloroﬁ%enyl)-Z-nethyl-8H—1,3a,8-triaza-cyc|openta[a]indene-3-carboxy|ic
acid cyclopropylgg_%x}-propyl-anide,

2-ethyl -5-fl uoro- -% , 4, 6-trinmethyl phenyl)-8H WO 02/ 058704 PCT/ US02/ 00841
-15 1, 3a, 8-tri aza- cycl Rpenth[ alialkgheC3shabntkgk yCi alkasyd C; sthioalkyl, cyano,

cycl opropyl et hyl - pr opyl - i.de

cycl opropyl met hyl - [ 5-f I uor gg;iQ’nQ@—rﬁYPl%ﬂ‘f(Yb, ey ertaynsinatpl) Casalkensh s-

triaza-cycl opent a[ a] i nden- 361¥('3J£%1H}¥15/i" propyl - am ne,
cycl opropyl et hyl -[ 2-met hyl - 8-(2,°4;6-tri net hyl phenyl )-8H1, 3 a,

8-triazapgycl opent a[ a] ,nden3- t 1 - .
cyclopro%@lnethyl-[2-e?hgﬁ?§§f¥¥%?égg?%wggﬁﬁgﬁk8ﬁ§ﬁgygﬁkff§g?%g¥wpéza-
cyplopenta[a]inden-3-ykggphyl]-propyl-anine, cycl opropyl net hyl - propyl - ( 2-
trifluoronethyl-8-(2,4,6-tFinet hyl phenyl)-8H1,3 a,
8-triaza-cycl opent a[ a] {_{nden-3- yl net hyl)-am ne and
cyclopropylnethyl-[2-e¥ﬁ§§25-fluoro-8-(2,4,6-trinethyl- phenyl )-8H1, 3 a,
8-triaza-cyc|openta[a]%nd%$;3-ylnethyl]-propyl-anine. 10 According to
anot her enbodi nent of ®h¥'first aspect of the present invention

Ylis N;
15 Y?is CHy;
Jis CH; or a bond;
7! is CH, or C(O); and

Zis N-V, wherein V is phenyl, 2-pyridyl or 3-pyridyl substituted with
two to three of the same or different substitutents selected from
20 the group consisting of C;_salkyl, C;.4alkoxy, Cy gthioalkyl, C;.
shaloalkyl, halogen, N(C;-Cjalkyl), and CN;

comprising reacting a compound of Formula (UFF)

25 ' HZ



are conpounds of Formula (1) and salts or solvates thereof selected from
the group consisting of

Cycl opr opybreeiobsybs (2, 2, 2-trifluoro-ethyl)-[2-trifl uoromet irgirASZ/@Ms41 6-
trimet hyl - phenyl)-5,6,7, 8-tetrahydro-i m.gazo[

1, 2-a] pyri mdin-3-yl met hyl ] -am ne,

Cycl opropyl net hyl -(2,2,2-trifluoro-ethyl)- [2-trifluoronethyl-8-(2,4,6- 15
trinethylphenyl-8u§é7§p,8-triaza-cyclopenta[a]inden-3-y|nethy|]-anine,
Ethyl - [2-nethyl- "8-(2, 4, 6-trinethyl -phenyl )-8H1, 3 a,7, 8 -tetraaza-
cycl opent a[ a] i nden- 3- yZngt, iyl Ypiredsineg bs forifoenula (WHEH);

Cycl obutyl net hyl -[ 2-net hyl -8- (2, 4, 6-trinmethyl -phenyl)-8H1,3 a, 7,
8-tetraaza- cyclopentalalinden-3-ylnmethyl]-propyl-anm ne, 20

[ 8- (2-Chl oro-4, 6-di met hyl - phenyl ) -2-net hyl -8H-1, 3a, 7, 8-t etraaza

cycl opent a[ apithdequmgoyn ﬁ%myﬂﬁﬂ@ﬂéﬁhyl-propyl-anine,

[ 8- (2-Chl oro-4, 6-di net hyl -phegyl )-2-nethyl-84H1,3 a, 7, 8-tetraaza-
cyclopenta[a]inden-3-y|nethyl?-cyclgbutylnethyl-propyl-anine,
[8-(2-Ch|oro-4,6-dinethyl-p% |)>Z-wethyl -8H 1,3 a,7, 8-tetraaza- 25
cycl opental a]inden-3-ylnethyl]-e yIZEﬁeﬂeihyligﬁLpe, 8- (2-Chl oro-4,

6- di net hyl - phenyl ) - 2-nmet hyl -3 - (3iphenyl -pyrroli din- | -

yl methyl)-8H1,3a,7, 8-tetraaza- ent al a] i ndene,

6- Chl or o-2-et hyl - 7- (2, 4-di chl qiidphenyl ) - 7Hi m dazo[ 1, 2-a]i m dazol e- 3-
carboxyliT acid N, N-di propyl am de, 30

3-[ (N, N- Di propyl awhewimet hyl ] - 6- chl or o- 2- et hyl - 7- (2, 4- di cl or ophenyl ) - 7H

imd 1, 2- imd , 10Hb87 PCT/ 1US0.2/ 841 -1 .

6. O 01 0- 2. ot hyl -7 (2, B AR ket hyfnert el i 1dee67194 HHD] i dazol - -
b [ i i N- | | t hyl - N-.et hyl 1 de, )

S R G 6 on b RO SR AR AR A HaHoN | PR, 12 Yisidh g comppundyof

Formula (VGG)
10
zl——7H
8 Y2 —
R 1 /
P
3(\\ / Br (VGG)
S |
1#/X X
wherein
RLRE, X, Y, X!, Y, Y2 7, Z! and Z are defined as for Formula
(WHH);
15

and reacting said compound of Formula (VGG) with a high-boiling point polar

aprotic solvent and a suitable silver salt under suitably high temperature.

According to another embodiment of a third aspect of the present invention

20  are provided compounds of Formula (Z”)



trimethyl phenyl)-7Himdazo [ 1,2-a]imdazole, 5

6- Chl oro-2-trifluoronethyl-7-(2,4,6-trimnmethyl-phenyl)-7Him dazo[ 1, 2-

a] i m dazowo3zmbsret hyl ] - cycl opr opyl net hyl - (2, 2, 2-tri fl uor oPetrhysbd/emuwi ne,

6- Chl oro-2-trifluoronethyl-7-(2, 4, 6-tringohyl -phenyl)-7Him dazo[ 1,2

a]i m dazol - 3-yl et hyl ] - cycl opr opyl net hyl - (2, 2, 3, 3, 3- pent af | uor o- propyl ) -am
ne, [6-Chloro-2-trifluoronethyl-7-(2,4, 6-trinethyl-phenyl)-7Himdazo |
1,2- 10 a]im dazol - 3-yl met hyl ] -cycl opr opykaet hyl - et hyl - am ne,
[6-Chloro-2-trifluoronmethyl-7-(2,4%-tripethyl-phenyl)-7Hinidazo [ 1,2-

a] i m dazol - 3-yl net hyl ] - cycl obutyb rujw(Z,ZJZ-trifluoro-ethyl)-anine,
[6-Chloro-2-trifluoronethyl-7-(2,4,6Ytrixethyl - phamyl )-7Himdazo [ 1,2
a]inidazoI-S-yInethyl]-propyl-(3,3,3Htr£;FGgro-propyl)-anine, 15
[6-Ch|oro-2-trif|uoronethyl-7-(2,4lﬁxtrkhethyl-phenyl)-?H—inidazo[1,2-

a] i mi dazol - 3-yl net hyl ] - et hyl - phen&t hyl - ani ne,

[ 6-Chl oro-2-trifluoronethyl-7-(2,4,6-trinethyl-phenyl)-7Himdazo[1, 2- .

a] i m dazol - 3-yl net hyl ] - (2-cycl opropyl -ethyl)-(3,3,3-trifluoro-propyl)-am ne
, and [ 6- Chl or o- #hereirf | uor onet hyl - 7- (2, 4, 6-tri net hyl - phenyl ) - 7Hi mi dazo [
1,2- 20 1. .

a] i ni dazol - 3-yI met hyl 1 X35 &c1opisl CetlagiorloCosalkary; FQrgBiotloflnYanoani ne.
Accordi ngg to various enbodi hast @3_Qa‘ycn)ag@¢,or(q_@1&91@@‘@-09_1‘70}10@11@1,egggmkenyl
invention are provided pharnmaceutical conpositions conprising conpounds of
Formula (1) as defined her®i®saf®gkdi ng to various enmbodi nents of a
second aspect of the present invention 25 are provided nethods of treating
depressi on, anxiety, aRfesd®iGieallylsaNdSls(O@Hs)tor otheaswitableclesting geougi sor der ,
post - operative stress, headache, drug addiction, eating disorders and
obesity, sudden death HieCio cardi ac disorders, iritable bowel syndrone,
hypertensi on, syndronme X, inflammtory disorders, stress-induced i mmune
suppression, infertilitsCstress-induced i nsormmia and ot her sl eep

di sorders,

10 x!is N;
vYlis N;
Y?is CHor CR?;

R’is selected from the group consisting of -CN, -Cj_4.
alk(en)ylene-CN, halo, Cy_galkyl, C,.¢alkenyl, Cs.

15 salkynyl, C; ghaloalkyl, aryl, -C;_salk(en)ylene-aryl; -
Cialk(en)ylene-heterocyclo, heterocyclo, -C;.
salk(en)ylene- amino, -C;_salkylene-amino-C;_salkyl,
aryl-amino, -amino-(Cj.galk(en)yl); 2, -amino-aryl, -
amino-heterocyclo, Cy.¢alkoxy, -O-aryl and —O-

20 heterocyclo;

7! is C(0); and

Zis N-V, wherein V is phenyl, 2-pyridyl or 3-pyridyl substituted with
two to three of the same or different substitutents selected from
the group consisting of C;.4alkyl, Cy.4alkoxy, Cj¢thioalkyl, Cy.

25 shaloalkyl, halogen, N(C;-Cjalkyl), and CN.



30 seizures, epilepsy, stroke and cerebral ischema, traumatic brain
injury, yet other disorders requiring neuroprotection, drug or alcohol
wi t hdr awawosgmt7ons, ot her di sorders includi ng tachycardipaT/usongmsst i ve
heart failure, osteoporosis, premature .pirth, psychosocial dwarfism

ul cers, diarrhea, post-operative ileus and yet other WO 02/058704

PCT/ US02/ 00841 -17 conditions the treatnent of which can be effected by

the ant agoni sm of Arc&ﬁd%r@%o Janotjhglceq‘ﬂlg&ﬁmpl% otf Qth?ﬂj gggagbt?c;fr tﬁé br%g'en? nvention

pharmaceutical co 051t Fons conprising esent invention
as descri bedalle@r@vldedﬁocwseh Mpfe@aﬂngwrﬁpouadboﬂl?asrﬁnﬂacz)a th| rd aspect of
the present invention are 5 provided conpounds of Fornula (WHH) R8 y2--J
(A,Yl/ (WO it i Z Rl/X--X1 10 wherein R1L is H, Cl1_6al kyl,

Cl_6ha| oal kyl, Cl1_6al koxy, Cl_6thiogl kyl, yeyano, halo, C3 7cyc| oal kyl ,
-Cl_6al kyl ene- C3_7cycl oal kyl, C2_6 kenyy’ihm1C3 6al kynyl; R8 is

O C _4al kyl, -N(CH3) (OCH3) or ot s/L labl e [I eaving group; 15 Xis C Y is
C XLis N Ylis N Y2is CH, H z Z")

1
/ X
Rl

wherein
R! is H, Ci¢alkyl, C;ghaloalkyl, C;¢alkoxy, Cjgthioalkyl, cyano,
halo, Csscycloalkyl, -C;¢alkylene-Cs.scycloalkyl, C,alkenyl
or Cszgalkynyl;
10 R®is 0O-Cj.4alkyl, -N(CH3)(OCHs) or other suitable leaving group;
XisC;
Yis C;
x!is N;
Y'isN;
15 Y?is CH or CR’;

R’is selected from the group consisting of -CN, -Cj.4.
alk(en)ylene-CN, halo, Cy_galkyl, Cy ¢alkenyl, Cs.
salkynyl, Cy_ghaloalkyl, aryl, -Cy_salk(en)ylene-aryl, -
Cj.salk(en)ylene-heterocyclo, heterocyclo, -C;.

20 salk(en)ylene- amino, -Cj.4alkylene-amino-Cy4alkyl,
aryl-amino, -amino-(Cj.galk(en)yl);.,, -amino-aryl, -
amino-heterocyclo, Ci.salkoxy, -O-aryl and -O-
heterocyclo;

7! is C(0); and

25 Z1s N-V, wherein V is phenyl, 2-pyridyl or 3-pyridyl substituted with

two to three of the same or different substitutents selected from



20 J is CH2 or a bond; Z is CH2 or C(O; and Zis NV, wherein Vis
phenyl, 2-pyridyl or 3-pyridyl substituted with tw to three of the sane
or differwpto2estystitutents selected fromthe group consi PCIrAFODH0841

Cl_4al kyl, Cl1_4al koxy, C1. 6t hioal kyl, Cha2dhal oal kyl, 25 hal ogen,

N(Cl- C4al kyl )2 and CN. WD 02/ 058704 PCT/ US02/ 00841 -18 According to

anot her enbodi nent of a third aspect of the present invention are provided

processes for preparing co . -\ O~ vyl
~-z RL /X _ xi 5 wherein ”@%gfb@ﬁﬁ%ﬁ%ﬁk@r& * I?%F%éf\kb)}féﬁoeil%;% koxy,
Cl_6t hi oal kyl , cyano, hal o;halc3IkyL Yialogen, RY(IC;-Celkybahikd/Cne- C3_7cycl oal kyl ,
C2_6al kenyl or C3_6al kynyl; 10 R8 is O Cl _4al kyl, -N(CH3)(OCH3) or other
suitable leaving group; XisC, Yis C XLis N Ylis N 15 Y2 is CHZ

comprising reacting a compound of Formula (X’)

HZ v2
SN, ®)

wherein

Z, 7} and Y? are defined as for Formula (Z);

10 with a compound of Formula (UFF ’)

RS
PN
(6) Y\\/ / Br X7
X——x!
R!
wherein

Rl, R® , XY, X! and Y! are defined as for Formula ),

15 in the presence of a suitable base and polar aprotic solvent to yield a compound of

Formula (Y’)
/ZH
R® y2——7!1
Yl/
0 ~
e e
1
RI/X *
wherein
20 RLRY, X, Y, X!, Y, Y2 Z' and Z are defined as for Formula (Z’);

and reacting said compound of Formula (Y”) with a high-boiling point polar aprotic

solvent and a suitable silver salt under suitably high temperature.



Jis CH2 or a bond; Z1 is CH2 or C(O; and Zis NV, wherein V is phenyl,
2-pyridyl or 3-pyridyl substituted with two to three of the sanme or

di f f er entwouwk®sd7out ents sel ected from 20 the group consi PCIrAFODH0841

Cl_4al kyl, Cl1_4al koxy, Cl1_6thioal kyl, Clp3. 4hal oal kyl, hal ogen,

N(Cl-C4all (yl)2 and CN; conprising reacting a conpound of Formula (UFF) z1
y2 25 BZ/ J"-- Br (UFr) WO 02/058704 PCT/US02/00841 -19- wherein Z, Z1, J

and Y2 are define . I X e F | a (UFF
Yy R 1 YL ~/\ /C‘%’?dlhgli‘? g“%%ﬁﬁ?w- Qﬁ@“% °ﬁ¥ﬁ1&%ﬁ"g‘$§?8’%ﬁ"‘%&t oGy S and
Y1 are defi nad pas/idelconpomhdseof(PdHhla (AA) he presence of a suitable base and
pol ar aprotic solvent to yield a conpound of Fornula (VG5 10 Z1 ZH

RS /Y;\\ZI
oA~ ] (AA )
Y 4
)
e —x!
5
wherein
R' is H, Cyealkyl, Cy¢haloalkyl, Cyealkoxy, Cy.sthioalkyl, cyano,
halo, Cs.cycloalkyl, -Cjgalkylene-Cs cycloalkyl, C,galkenyl
or Csalkynyl;
10 R®is O-Cj.salkyl, -N(CH3)(OCHz) or other suitable leaving group;
Xis C;
YisC;
xtis N;
Ylis N;
15 Y?is CHor CR’;

R’ is selected from the group consisting of -CN, -Cj.4.
alk(en)ylene-CN, halo, C;_salkyl, Cpsalkenyl, Cs.
salkynyl, Cighaloalkyl, aryl, -C;_4alk(en)ylene-aryl, -
Ci.4alk(en)ylene-heterocyclo, heterocyclo, -Cj.

20 salk(en)ylene- amino, -C.4alkylene-amino-Cj4alkyl,
aryl-amino, -amino-(Cy.alk(en)yl);-, -amino-aryl, -
amino-heterocyclo, Cy_galkoxy, -O-aryl and —O-
heterocyclo;
Z!is CR;
25 wherein R’ is chloro or bromo; and

Z is N-V, wherein V is phenyl, 2-pyridyl or 3-pyridyl substituted with

two to three of the same or different substitutents selected from



RB,Y2J1 O/YY \\ 1l Br (V& ~X-X1 RL wherein Rl, R8 , X Y, X1, Y1,
Y2, J, Z1 and Z are defined as for Formula (W ; 15 and reacting said
conmpound wb 0BossTM a (VGG wi th a high-boiling point polarpcaprser/vms4sol vent
and a suitable silver salt under suitabl34-high tenperature. According to
anot her enbodi nent of a third aspect of the present invention 20 are

provi ded conpounds of Fornula (Z') WD 02/058704 PCT/US02/00841 -20 R8 / z
z Oyl Y\ 'L (Z 11 /I \é\{q?gr

Cl_6hal oal kyl , Cl1_6al koxy, R2341)&& |0§ISlkyI @flc@ldlngg(y! %uﬁll@%%ﬁ%ﬂ&% oa kyl,

- Cl1. 6al kyl ene- C3_7cycl oal kyihal(ﬁﬂg}ﬁdiakgay,lN(ChrCﬁIkyB)alak@ﬁ)N

According to another embodiment of a third aspect of the present invention

are provided processes for preparing compounds of Formula (AA”)

5
2
R® /YQZI
oA v ] (AA "
Y z
D
Rl v \Xl
wherein
R! is H, Cisalkyl, Cighaloalkyl, Ci¢alkoxy, C;thioalkyl, cyano,
10 halo, Cscycloalkyl, -Cygalkylene-Csscycloalkyl, Cygalkenyl
or Csgalkynyl;
R® is O-Cy4alkyl, -N(CH3)(OCHs) or other suitable leaving group;
Xis C;
Yis C;
15 X'is N;
Ylis N;
Y?is CHor CR?;
R’is selected from the group consisting of -CN, -Cy_4.
alk(en)ylene-CN, halo, Cy_salkyl, C,.¢alkenyl, Cs.

20 salkynyl, Cy.ghaloalkyl, aryl, -C1.4alk(en)ylene-aryl, -
Cj.qalk(en)ylene-heterocyclo, heterocyclo, -C;.
salk(en)ylene- amino, -Cy_salkylene-amino-Cj_salkyl,
aryl-amino, -amino—(Cl-Gallg(en)yl)l_2, -amino-aryl, -
amino-heterocyclo, Cyi¢alkoxy, -O-aryl and —O-

25 heterocyclo;

Z'is CR’;

wherein R’ is chloro or bromo; and



R8 is OCl 4alkyl, -N(CH3)(OCH3) or other suitable |eaving group; X sC Y
isC 10 X1 is N Yl is N, Y2 is CHor CR$; R5 is selected fromthe group
consi sti nyomk/osEads -Cl 4 al k(en)yl ene-CN, hal o, Cl_6al kylCI/uSa2/aalkenyl ,
C3_ 15 6al kynyl, Cl1_6hal oal kyl, aryl, -@k-4al k(en)ylene-aryl, -

Cl. 4al k(en) yl ene-heterocycl o, heterocyclo, -Cl1_ 4al k(en)yl ene- am no,
-Cl_4al kyl ene-am no-Cl1_4al kyl, aryl-am no, -am no-(Cl _6alk(en)yl)1l 2,

-am no-aryl, - am no- X . . T ] z .
heterocyclo; Z1 is C%&%%ﬁﬂf%@%@ﬁémggy%&@%ﬁg pﬁhe%/?@“g -%ﬁrVY‘EI‘w or
3-pyridyl substituted with twowo three bhtheesamé ot diffesatrsutistitudérftf edetdd from
substitutents selected fro t he group. consj stjng, of Cl.4a|kyl, . Cl.4al koxy,
Cl.6thioal kyl, CL_ 25 4hal'B&BIQP CORY tw&??ﬂlml@a 64&‘1‘3%%5’?1&%8’%@%

02/ 058704 PCT/ US02/ 00841 - 210A%SP hdloBeh, NYCRQAIRGY), SO/: ment of a third
aspect of the present invention "are provided processes for preparing

conpoundg of Formula (Z') 2 Z REN OAYL

comprising reacting a compound of Formula (Z”)

R® Yi__
J 7!
0;\ X ,
Y z @)
W/
Rl /X\X]
wherein
10 RL R, X, Y, X!, Y, Y?, and Z are defined as for Formula (AA”);
and
7! is C(0);

with phosphoryl trichloride or phosphoryl tribromide, neat or with a suitable solvent

and without a base or with a suitable base.

15
Other embodiments of the present invention may comprise a suitable
combination of two or more of the embodiments and/or aspects disclosed herein.
Yet other embodiments and aspects of the invention will be apparent
according to the description provided below.
20

Detailed Description of the Invention

The description of the invention herein should be construed in congruity with
the laws and principals of chemical bonding. An embodiment or aspect which
depends from another embodiment or aspect, will describe only the variables having

25  values and provisos that differ from the embodiment or aspect from which it depends.

As used herein, “aryl” or “ar-” includes phenyl or napthalenyl.

As used herein, “heterocyclic” or “heterocyclo” includes both heteroaryl and

heteroalicyclic. “Heteroaryl” includes but is not limited to furyl, thienyl,



Yi (Z) 1l RRL/X-_ X1 5 wherein Rl is H Cl_6alkyl, Cl1.6haloal kyl,

Cl _6al koxy, Cl1_6thioal kyl, cyano, halo, C3_7cycl oal kyl,

- C1_6al kywenens30/cycl oal kyl , C2_6al kenyl or C3_6al kynyl PCTOSR80i(831

O Cl_4al kyl, -N(CH3) (OCH3) or other suitagle leaving group; Xis C Y is C
XLis N Y1lis N 15 Y2 is CHor CR5; R5 is selected fromthe group

conS| sting of -CN, -Cl 4 al k(en)yl ene-CN, hal o, Cl1_6al kyl, C2 6al kenyl,

6al k I B
Cl _4al E( e%% ene- et er o%%écﬁ%{l lmﬁg%lélylégg%egﬁ &%?mzé%iazﬁﬁ@%%%yyl ene- am no,
- C1_4al kyl enbermmlmmlﬁltrﬁaablbzmatrazalwhsoammlgzl 1soaﬁmzaﬂyl,(@1:rcﬂiﬁ pyemilyl ) 1_2,

-amno-aryl, - no- heteroc 6al koxy, -0-aryl and -0- heterocycl o;
Zlis ¢(O; Eﬁreﬁ OpyraRyl Nmza emé? T\Pyr%ms}véfhﬂum@nﬂywpawolwlepwwi dyl

bstituted t ut ent
:gl cht eg fe r ogrﬁrb\% (9;2/ Onté%%mlg& /e%%(%%?%oggqﬁd&&l %Oﬁﬂ(ﬂﬁ%} pﬁé?ﬁlg’i utents

5 “Heteroalicyclic” includes but is not limited to azetidinyl, piperidyl, piperazinyl,
imidazolinyl, thiazolidinyl, 3-pyrrolidin-1-yl, morpholinyl, thiomorpholinyl or
tetrahydropyranyl. “Heteroalicyclic” further includes moieties otherwise
heteroaromatiq but for the addition of one or more hydrogen atoms, e.g.,
dihydropyridine.

10 As used herein, “halo” or “halogen” includes fluoro, chloro, bromo and iodo
and further means one or more of the same or different halogens may be substituted
on a respective moiety.

Unless specificied otherwise, alkyl, alkenyl and alkynyl may be branched or
straight chained. As used herein, “alk(en)y!” or “alk(en)ylene” includes alkyl or

15  alkenyl groups. Alkenyl and alkynyl groups may contain one or more double or
triple bonds respectively. Where a range of carbon atoms is designated, e.g., Cy.
salk(en)ylene, alkenyl groups it is understood that according to the principals of
chemical bonding must have at least two carbons in length.

It is to be understood that the present invention may include any and all

20  possible stereoisomers, geometric isomers, diastereoisomers, enantiomers, anomers
and optical isomers, unless a particular description specifies otherwise.

The compounds of this invention may exist in the form of pharmaceutically
acceptable salts. Such salts may include addition salts with inorganic acids such as,
for example, hydrochloric acid and sulfuric acid, and with organic acids such as, for

25  example, acetic acid, citric acid, methanesulfonic acid, toluenesulfonic acid, tartaric
acid and maleic acid. Further, in case the compounds of this invention contain an
acidic group;the acidic group may exist in the form of alkali metal salts such as, for
example, a potassium salt and a sodium salt; alkaline earth metal salts such as, for
example; a magnesium salt and a calcium salt; and salts with organic bases such as a

30 triethylammonium salt and an arginine salt. The compounds of the present invention
may be hydrated or non-hydrated.

The compounds of this invention can be administered in such oral dosage

forms as tablets, capsules (each of which includes sustained release or timed release



-22 the group consisting of Cl_4al kyl, Cl_4al koxy, Cl1 _6thioallcyl, Cl_

4hal oal kyl, hal ogen, N(Cl-C4al kyl)2 and CN; conprising reacting a conpound
of For mulwo(©OX038706 HZ Z1IY\Br (X ) wherein Z, Z1 and Y2 areTdshi/emsdl as for
Formula (Z'); 10 with a conpound of Fof2f¥la (UFF') R8 Y1 OY Br (X 1) X
XI R1/ wherein Rl, RB, X Y, X1 and Y' are defined as for Formula (Z');
15 in the presence of a suitable base and polar aprotic solvent to yield a

conpound of foﬁﬁﬁlﬁﬁérﬁ),(pﬁla, pgk‘de&), B%nﬂ'lleg, efidlirs, tincfdre, Qu\épélﬁ'ior(sﬂy)fups%hd X1
emulsions. The compounds of this invention may also be administered
intravenously, intraperitoneally, subcutaneously, or intramuscularly, all using dosage
forms well known to those skilled in the pharmaceutical arts. The compounds can be

5 administered alone, but generally will be administered with a pharmaceutical carrier
selected upon the basis of the chosen route of administration and standard
pharmaceutical practice. Compounds of this invention can also be administered in
intranasal form by topical use of suitable intranasal vehicles, or by transdermal
routes, using transdermal skin patches. When compounds of this invention are
10  administered transdermally the dosage will be continuous throughout the dosage

regimen.

Compounds of the present invention may be used for the treatment of a
variety of conditions including depression, anxiety, affective disorders, eating
disorders and obesity (see Peripheral administration of CRF and urocortin: effects on

15 food intake and the HPA axis in the marsupial Sminthopsis crassicaudata. - Hope, P.
J.; Turnbull, H.; Farr, S.; Morley, J. E.; Rice, K. C.; Chrousos, G. P.; Torpy, D. J;
Wittert, G. A. Department of Medicine, University of Adelaide, Royal Adelaide
Hospital, South Australia, Australia. Peptides (N.Y.) (2000), 21(5), 669-677),
sudden death due to cardiac disorders (see Use of corticotropin releasing factor

20  (CRF) antagonists to prevent sudden death. Fossa, Anthony Andrea. (Pfizer Products
Inc., USA). Eur. Pat. Appl. (2000), EP 1040831 A?2), post-traumatic stress
disorder, headache, post-operative stress (see WO 0158489 A1), drug addiction,
iritable bowel syndrome (see Stress and the gastrointestinal tract ITI. Stress-related
alterations of gut motor function: role of brain corticotropin-releasing factor

25  receptors. Tache Y; Martinez V; Million M; Wang . CURE: Digestive Diseases
Research Center, Department of Veterans Affairs Greater Los Angeles Healthcare
System, Bldg. 115, Rm. 203, 11301 Wilshire Blvd., Los Angeles, CA 90073, USA.
AMERICAN JOURNAL OF PHYSIOLOGY. GASTROINTESTINAL AND LIVER
PHYSIOLOGY (2001 Feb), 280(2), G173-7; Role of CRF receptor 1 in central

30  CRF-induced stimulation of colonic propulsion in rats.  Martinez, V.; Tache, Y.
Digestive Disease Division and Brain Research Institute, Department of Medicine,
CURE: Digestive Diseases Research Center, Veterans. Administration Greater Los

Angeles Healthcare System, University of California at Los Angeles, Los Angeles,



Rl wherein 20 R1, R8 , X, Y, X1, Y1, Y2, Z' and Z are defined as for
Formula (Z'); and reacting said conpound of Fornmula (Y') with a

hi gh- boi IWog2fp8876¢ pol ar aprotic solvent and a suitabl e PCIEso2/emit under
suitably high tenmperature. WD 02/ 058704 _44T/ USO2/ 00841 -23 According to
anot her enbodi nent of a third aspect of the present I nvention are provided
conmpounds of For mul a (AA R Y Z1 O VI \/z RL/X-- X1 5

I
wh 1- | h | 1 6t hi oal kyl
cyg:lgl, " hal otgcéjsfgycﬁ IFEP’? &6@?} ?9?@ 3%3 g&é‘%‘% Pmc 61%@1 kgnyl or
C3- 6al kyny! ; reledsiR8 facﬁoﬁnﬁjstréﬁl-dﬁyﬂulatccﬂ\lé@bﬁ):(n%bﬁéctﬁitym\}w‘fet§7 I?ékbﬁtof eavi ng

group; Xis C Yis C  Xlis N s N, Is CH or R5 is
sel ected frometie JYaist LsHhas: lelh‘@P Muluma W@lJ@ln Yy ﬁe'ehr)egb|ﬁerr?eﬁt$@chﬁa| 0,

Cl- 6al kyl , G?V&f’el k‘iﬂéestw%lseases Research Center, VA Greater Los Angeles Healthcare
5  System, Department of Medicine, Division of Digestive Diseases, and Brain
Research Institute, University of California School of Medicine, Los Angeles, CA,
USA. Gastroenterology (2000), 119(6), 1569-1579), hypertension (see
Combinations of CRF antagonists and renin-angiotensin system inhibitors.  Fossa,
Anthony Andrea. (Pfizer Products Inc., USA). Eur. Pat. Appl. (2000), 21 pp.

10  and Antalarmin blockade of corticotropin releasing hormone-induced hypertension in
rats. Brscoe, R. J.; Cabrera, C. L.; Baird, T. J.; Rice, K. C.; Woods, J. H.
Department of Pharmacology, University of Michigan, Ann Arbor, MI, USA.
Brain Res. (2000), 881(2), 204-207), syndrome X (also known as metabolic
syndrome, plurimetabolic syndrome or insulin resistance syndrome) (see EP1 097

15 709 A2), inflammatory disorders and stress-induced immune suppression (see Stress,
corticotropin-releasing hormone, glucocorticoids, and the immune/inflammatory
response: acute and chronic effects.  Elenkov, Ilia J.; Webster, Elizabeth L.; Torpy,
David J.; Chrousos, George P. Pediatric Endocrinology Section, Developmental
Endocrinology Branch, National Institute of Child Health and Human Development,

20  and Inflammatory Joint Diseases Section, Arthritis and Rheumatism Branch, National
Institute of Arthritis and Musculoskeletal and Skin Diseases, National Institutes of
Health, Bethesda, MD, USA. Ann.N. Y. Acad. Sci. (1999),
876(Neuroendocrine Immune Basis of the Rheumatic Diseases), 1-13; Corticotropin-
releasing hormone and inflammation. =~ Webster, Elizabeth L.; Torpy, David J.;

25  Elenkov, Ilia J.; Chrousos, George P. Pediatric Endocrinology Section,
Developmental Endocrinology Branch, National Institute of Child Health and
Development, National Institutes of Health, Bethesda, MD, USA. Ann.N.Y.
Acad. Sci. (1998), 840(Neuroimmunomodulation), 21-32; and Peripheral
corticotropin-releasing factor mediates the elevation of plasma IL-6 by

30 immobilization stress in rats. Ando T; Rivier J; Yanaihara H; Arimura A United
States-Japan Biomedical Research Laboratories, Tulane University Hebert Center,
Belle Chasse, Louisiana 70037-3001, USA  AMERICAN JOURNAL OF
PHYSIOLOGY (1998 Nov), 275(5 Pt 2), R1461-7), infertility (see Corticotropin-



6al kynyl , C1-6hal oal kyl, aryl, -Cl-4alk(en)ylene-aryl, -

Cl- 4al k(en) yl ene- heterocycl o, heterocyclo, -d 20 4al k(en)yl ene- am no,

- C1- 4al kywenenwsatifho- Cl- 4al kyl , aryl -am no, -am no- (Cl- 6alPkarspyoosit 2,
-am no-aryl, - am no-heterocyclo, Cl-6al-g®xy, -0-aryl and -0- heterocyclo;
ZI is CR7; 25 wherein R7 is chloro or brono; and Zis NV, wherein Vis
phenyl, 2-pyridyl or 3-pyridyl substituted with two to three of the sane

or different [ F@? C 41:1’1(;!{{ / 4 -24

t he group co?nez#ég@l%r%&%f 13%2{1 E@%S%df%j;f‘{f%a% ‘begﬁ‘g%%ﬁg‘?%. oal r%@lodg a%?%’ d _
4Pal oalh_kylj, ﬁmlaﬂg&ﬂ?e V(B aChadvey Clu2? MNagpiCR. EARGvestiShg GHURRdsbach en?odl ment
of a third aspect e, present ingvention .are provi pr SSs or
preparing co %t_ﬁ’h avg& %E’fﬂw’ag M”)ﬁ E M"W‘Zﬂ Inges{" f&%gZAA&ﬁ%Z‘%%Rl I X-
X1 wherein &) strdds-irfedhcfPinkdrniaGhd el ORE S Wlsorders (P& I‘.‘i@‘df@l@ia@tta%dzlﬁﬁé kyl',
cyano, 10 halo, C3_-7cycloal kyl, -Cl_6al kyl ene- C3_7cycl oal kyl , 6al kenyl
or C3_6al%kyngnd related compositions for modifying circadian rhythm and treatment of depression

and other conditions.  Chen, Yuhpyng Liang. (Pfizer Products Inc., USA). Eur.
Pat. Appl. (2001), 29 pp EP 1082960 A2; Middle-Aged Men Show Higher
Sensitivity of Sleep to the Arousing Effects of Corticotropin-Releasing Hormone
Than Young Men: Clinical Implications. Vgontzas AN, Bixler EO, Wittman AM,

10 Zachman K, Lin HM, Vela-Bueno A, Kales A, Chrousos GP. Sleep Research and
Treatment Center, Department of Psychiatry and Department of Health Evaluation
Sciences (H.-M.L.), Pennsylvania State University, Hershey, Pennsylvania 17033. J.
Clin. Endocrinol. Metab. (2001), 86 (4): 1489-1495; IL-1 is a mediator of increases
in slow-wave sleep induced by CRH receptor blockade. =~ Chang, Fang-Chia; Opp,

15 Mark R. Neuroscience Graduate Program, University of Texas Medical Branch,
Galveston, TX, USA. Am. J. Physiol. (2000), 279(3, Pt. 2), R793-R802;
Blockade of corticotropin-releasing hormone receptors reduces spontaneous waking
in the rat.  Chang, Fang-Chia; Opp, Mark R. Neuroscience Graduate Program,
University of Texas Medical Branch, Galveston, TX, USA. Am. J. Physiol.

20 (1998), 275(3, Pt. 2), R793-R802; Non-peptidic corticotropin-releasing hormone
receptor type 1 antagonist reverses restraint stress-induced shortening of sodium
pentobarbital-induced sleeping time of rats: evidence that an increase in arousal
induced by stress is mediated through CRH receptor type 1.  Arai, Keiko; Ohata,
Hisayuki; Shibasaki, Tamotsu. Department of Physiology, Nippon Medical

‘25 School, Tokyo, Japan. Neurosci. Lett. (1998), 255(2), 103-106; Rat strain
differences suggest a role for corticotropin-releasing hormone in modulating sleep.
Opp, Mark R. Department of Psychiatry and Behavioral Sciences, University of
Texas Medical Branch, Galveston, TX, USA. Physiol. Behav. (1997), Volume
Date 1998, 63(1), 67-74), seizures (see The effect of ’Astressin’, a novel antagonist

30  of corticotropin releasing hormone (CRH), on CRH-induced seizures in the infant rat:
comparison with two other antagonists. Baram T Z; Koutsoukos Y; Schultz L;
RivierJ Department of Pediatrics, University of California, Irvine 92717, USA
MOLECULAR PSYCHIATRY (1996 Jul), 1(3), 223-6; and Astressin, a novel and



R8 is OCl 4alkyl, -N(CH3)(OCH3) or other suitable leaving group; Xis C Y
is C 15 X1is N VYlis N y2is CHor CR5; R5 is selected fromthe group
consi sti nyomk/osEad -Cl 4 al k(en)yl ene-CN, hal o, Cl_6al kyCI/US#2/aalkenyl ,

C3 20 6al kynyl, Cl1_6hal oal kyl, aryl, -Ci3@tal k(en)ylene-aryl, -

Cl_4al k(en)yl ene-heterocycl o, heterocyclo, -Cl1_ 4al k(en)yl ene- am no,
-Cl_4al kyl ene-am no-C1. 4al kyl, aryl-am no, -am no-(Cl _6alk(en)yl)1l 2,

-am no- aryl , pote@CROARE 7@&1&&%%&0 fotefiRb Iﬁpeﬁé hi &caﬁy&s Wh adhidRtered
heterocyclo;” Z1 is ; wherein R7 is chloro or brono; and WO 02/ 058704

PCT/ US02/ 008after 2-spBug. | sMapcker Kb Beesi i;WDdsh Ryfravigt J; VzalepWr iSdpolsky R3- pyri dyl

selected 1romeptimtndBehfitaid Selhes SRR ARty koo Ioh | BRAR
C1_6t hi oal kyRESEARCHH{@dgyalaks 2),, 744l ) 9E66-70) ?ﬁe%adské/h)fﬁltﬂ@ﬁipagﬁs 5

conpri si r)D_g reacting a conpound of Fornul a
Hypothesis-driven therapy and pilot human 1nfant expenments using corticotropin-

releasing hormone receptor antagonists. Baram, Tallie Z.; Mitchell, Wendy G.;
Brunson, Kristen; Haden, Elizabeth. Department Anatomy/Neurobiology, Univ.
California Irvine, Irvine, CA, USA. Dev. Neurosci. (Basel) (1999), 21(3-5),
281-289; and The pro-convulsant actions of corticotropin-releasing hormone in the

10 hippocampus of infant rats. Hollrigel, G. S.; Chen, K.; Baram, T. Z.; Soltesz, L
Department of Anatomy and Neurobiology, University of California, Irvine, CA,
USA. Neuroscience (Oxford) (1998), 84(1), 71-79), stroke and cerebral ischemia
(see Neuroprotection by corticotropin releasing factor during hypoxia in rat brain.
Fox M W; Anderson R E; Meyer FB  Department of Neurosurgery, Mayo Clinic,

15 Rochester, MN 55905. STROKE (1993 Jul), 24(7), 1072-5; discussion 1075-6;
Neuroprotective effects of corticotropin-releasing factor receptor antagonists.
Loddick, S. A.; Chalmers, D. T.; Yatsushiro, K.; McCulloch, J.; Foster, A. C.;
Rothwell, N. J.; De Souza, E. B. Neurocrine Biosciences, Inc., San Diego, CA,
USA. Editor(s): Krieglstein, Josef. Pharmacol. Cereb. Ischemia 1998, [Int. Symp.],

20 7th (1999), Meeting Date 1998, 371-378. Publisher: Medpharm Scientific
Publishers, Stuttgart, Germany CODEN: 680ZA5 Conference; Corticotropin
releasing factor antagonist reduces ischemic hippocampal neuronal injury. Lyons,
Mark K.; Anderson, Robert E.; Meyer, Fredric B. Mayo Clin., Mayo Grad. Sch.
Med., Rochester, MN, USA. Brain Res. (1991), 545(1-2), 339-42; Focal

25  cerebral ischemia induces CRH mRNA in rat cerebral cortex and amygdala. Wong
M L; Loddick S A; Bongiorno P B; Gold P W; Rothwell N J; LicinioJ Clinical
Neuroendocrinology Branch, NIMH, NIH, Bethesda, Maryland 20892-1284, USA
NEUROREPORT (1995 Sep 11), 6(13), 1785-8; ) traumatic brain injury (see
Evidence for the involvement of corticotrophin-releasing hormone in the

30  pathogenesis of traumatic brain injury. Roe S Y; McGowan E M; Rothwell N J
School of Biological Sciences, University of Manchester, UK ~ EUROPEAN
JOURNAL OF NEUROSCIENCE (1998 Feb), 10(2), 553-9; The effects of human

corticotrophin releasing factor on motor and cognitive deficits after impact



Y1 O-Y/ I (Z1l X>- RLOX--X1 wherein 10 R1, R$ , X Y, X1, Y1, Y2, and
Z are defined as for Formula (AA); and Z1 is C(O; wth phosphoryl

trichl oriwe oensgghosphoryl tribrom de, neat or with a suit @brasepbosent and
wi thout a base or with a suitable base.-35 O her enbodi ments of the present
I nvention may conprise a suitable conbination of two or nore of the

enbodi nents and/ or aspects disclosed herein. Yet other enbodi nents and
aspects of t .ent | Wi p t [ ription
provi ded bel %\?velbﬁglgﬂ&?@i'l e%éa[@?cn?i%ﬁrﬁﬂ’ lgl?ﬁjt egl(?ll\%nt | olgﬁrlfﬁél%escri ption
of the |nvenAnthunyler]éivnisiemoﬂNelurbwrgwslbemmdnnoﬁBlmgmlogyy Miedibal Gdilegké aws and

princi pals of_ _chenic | ng., An, e di t o ect, whj epends from
anot her enbot Plag %\%‘ﬁ%‘&‘{ n\g’\%f tﬁk%nts)@?% {/20?@8 %c?g? %%26573513‘5}??@ 25
val ues and pthHé(r' cﬁéb?dér@?équ%ﬁg ﬂur@ﬂr@t@bt‘i&iﬁdﬁj@ﬁ%d&ﬂi wﬁﬁdr@ﬁzﬁ?ﬁ&np“tdxﬁiﬂ which it
depends. As used herein, "aryl" or "ar-" includes phenyl or napt hal enyl .

As used Her edther disneders uwlMIngfaCbYcal‘metcengﬁSym beari fagbred esiednordsishet er oar yl

? E? enclef e Oaflal G glﬁthpg%cﬁ%wr 0 %8@/ I g?n i c%rS d?a%helasancrl] 8gst-opera1i1%j 11éu% (sur yl

New uses for heterocyclic corticotropin-releasing factor (CRF) antagonists in treating

cardiovascular diseases, osteoporosis, ulcers, and other disorders.  Chen, Yuhpyng
Liang; Fossa, Anthony Andrea. (Pfizer Inc., USA). Eur. Pat. Appl. (1997), 15
10  pp. EP 773023 Al) and yet other conditions the treatment of which can be effected
by the antagonism of the CRF-1 receptor by the administration of pharmaceutical
compositions comprising compounds of the present invention as described herein.
The dosage and dosage regimen and scheduling of a compounds of the
present invention must in each case be carefully adjusted, utilizing sound
15 professional judgment and considering the age, weight and condition of the recipient,
the route of administration and the nature and extent of the disease condition. In
-accordance with good clinical practice, it is preferred to administer the instant
compounds at a concentration level which will produce effective beneficial effects
without causing any harmful or untoward side effects.
20 Compounds of the present invention may be synthesized according to the
general schemes provided below. Variables corresponding to compounds of Formula
(D) have been introduced in the schemes below at particular instances to further depict
how said compounds may be synthesized. Variables provided in the schemes below
are defined in accordance with the description of compounds of Formula (I) unless
25  otherwise specified. Where a variable has been further defined in any one scheme
below, said variable should assume the same values in subsequent schemes unless yet
further defined. The definitions of compounds in the schemes below are not intended
to narrow the scope of compounds described by Formula (I). Moreover, the schemes
provided herein may be modified in a manner apparent to one skilled in the art to

30  describe additional processes for making compounds of the present invention.



-26 benzot hienyl, thiazolyl, imdazolyl, oxazolyl, oxadiazolyl,

t hi adi azolyl, benzthiazolyl, triazolyl, tetrazolyl, isoxazolyl,

i sot hi azowgloz/opsrns ol yl , pyranyl, tetrahydropyranyl, pyrazcmpsp2/mgei dyl ,
pyri mdinyl, quinolinyl, isoquinolinyl, _gurinyl, carbazolyl, benzoxazolyl,
benzi m dazol yl, indolyl, isoindolyl or pyrazinyl. 5 "Heteroalicyclic"

includes but is not limted to azetidinyl, piperidyl, piperazinyl,

i mdazol inyl, thiag@bheynyl, 3-pyrrolidin-I-yl, norpholinyl,

t hi omor phol i nyl or tetrahydropyranyl “Heteroalicyclic" further includes
noi eties otherw se heferoghonmd i C buf® ‘It he addi t Kolf_ one or nore
hydr ogen atoms, e.g. /01 Wi hydrfpytri di ngy-3g-Ms used i opw "hal 0" or

"hal ogen" includes f ro, ighfwr'd, brofo and,pedo and furthed means one or
nore of the sanme or er 6ﬁﬂ4oheﬂ°@gern%y lglg"sf%ubs;@ed BPHa respective
moi ety. Unl ess speci f(ALi ed otfigfwi se, a kenylsand aPk9h§1 nmay be
branched or straight-ithal ne nE;;Acs used h@ein, "al k(en)@h" OF"

"al k(en)yl ene" i nct-selesmsal kylvar 15 al kenyl groups. Al kenyl and al kynyl
groups may contain oné or nore double or triple bonds respectively. Wiere
a range of carbon atons is designated, yg g., Cl_ 4al k(gg) ylene, alkenyl
groups it is understqodthat! cocg‘raﬂlc’@gﬂo khe prigncppal s of clpen‘i cal
bondi ng nust have atl| ¥ maoycar bogs | N emgth 1% |1$:1¢)9Y\Qe§\ETiﬁerstood

qQ

that the present fnvellti on_rey9i nc] udw 8ndRAITO° 218, pos ikl

st er eoi soners, geometThc i ey efluxdi ast efleoi sond#L°@nant i onrlirs, anoners
and optical isomerd;&usl ess ™3 Farti culscri pt17on specirf_ge!E ot her wi se.
The conpounds of this 4 pventi on may exist”in the formof ph ceutically
acceptabl e salts. Such salts may include (Bddition salts with §morganic
acids such as, for exanple, hydrochloric acid and sulfuric acid, and with

organi ¢ acids such as, for 25 exaﬁgpl e, acetic acid, cftric acid,
met hanesul foni ¢ acid, tol uenesu:k“fiﬁ;'f% acid, tartarig-N

N R AN E BHTHE 1 KL
3N _a | 3" R a 3
e e e
MezAl N Red-Al, N @

benzene/heptane ~ toluene
reflux T i T = |
X N
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acid and nmaleic acid. Further, in case the conpounds of this invention
contain an acidic group, the acidic group nmay exist in the form of alkal
met al salwe ogusdtoas, for exanple, a potassiumsalt and aprsodiSorvesal t ;

al kaline earth netal salts such as, for.3®xanple, a magnesiumsalt and a
calciumsalt; and salts wth organic bases such as a 30 triethyl anmoni um
salt and an arginine salt. The conpounds of the present invention nay be
hydrated or non- hy éﬂl (% The conpounds of this invention can be

adm nistered in such oral dosage forns as tablets, capsules (each of which
i ncludes sustained release or tined release WD 02/ 058704 PCT/ US02/ 00841

-27 formul ati ons), mﬁQ O powders, granules, elix] i
suspensi ons, syrups an emy) si ons. The comnpoun

al so be adnlnlstergﬁ\ M wgméﬁouslﬁ #npraperlt
intranuscularly, all $§ Yo P% n \tohﬁho§ﬁx§kllled in the
phar maceutical arts. —QQpnp und§7§§qrﬁe 5 adya=Qi s ut
generally will be adm ni stlered mntgoﬁeayarnaceutldhl carrier selected upon
the basis of the chosep #oufje of adm nistration apgd standard

phar maceuti cal practice. ounds of this invgnEf%ﬂ can al so be
admnistered in intranasdl form.y topical use i tabl e i ntranasal
vehi cl es, or by transder fB) routes, usi ng transderndj ski n pat ches. Wen
conpounds of this invention are 10 admi nistered transdernally the dosage

wi |l be continuous throughout the dosage reginmen. (pounds of the present

i nvention nmay be used for the treatnent of a variet)y of conditions
i ncl udi ng depressi on, anxi , affective disordersi;%ziing di sorders and

#L tinctures
f this invention may
onealky, subcutaneously, or

obesity (see Peripheral adm nistration of CRF and procprtirk=ieffects on 15
food intake and the HR | T narsupmal smi R graﬁﬁlcaudata

Hope, P. J.; Turnbull, iifa Ngﬁl“%y . E.,Nﬁu@ C.; Chrousos,
N

G P.; Torpy, D. J.;
Z
—Z | —
. \ \

) (H)




Wttert, G A Departnent of Medicine, University of Adel aide, Royal

Adel ai de Hospital, South Australia, Australia. Peptides (N Y.) (2000),
21(5), 66808758704 sudden death due to cardiac disorders (®eg/USsB0BH1
corticotropin releasing factor 20 (CRF) -at agonists to prevent sudden
deat h. Fossa, Anthony Andrea. (Pfizer Products Inc., USA). Eur. Pat. Appl.
(2000), EP 1040831 A2), post-traumatic stress disorder, headache,

post - oper at i geheliegs (see WO 0158489 Al), drug addiction, iritable bowel

syndrone (see Stress and the gastrointestinal tract I1l. Stress-rel ated
alterations of gut notor functigo@: role of brain corticotropin-rel easing
factor 25 recepfory. Tache Y; Matinez V; Ml I M ®ang L CURE; Digestive

Di seases Reseakg t r -Dephid 2 etl Af T4 1 s GiedtdrNg os

Angel es Healthc%s Stlemy Bydg. /115, Rm 203711361 WtShire ®vd., Los
Angel es, CA 900737 USA. \AMERI CAM2JOURNAL OF PHYSI A oGy. HAASTROMETESTI NAL
AND LI VER PHYSI OLOGY (20Qtnbabhy 280(2), GL73-7; (Rpl e of CRF receptor 1 in
central 30 CRF-indg stg nul ati on of colonic propulsion in rats. Martinez,
V., Tache, Y. Ij_gles/tl ve lDisggge Division and Brain Research Institute,
Depar t nent of Medi ctne,N Digestijre Diseases Research Center, Veterans
Adm ni stration G eafgy Hos Ang *Heal t hcare System University of
California at LosIgAngeI es, 1Los Angel €50 02/3%_38704 PCT$ . %/ 00841 -28
CA, USA. Brain Reéd2 (2001)! 893 2), y Per i pher(al 1b.i cot ropi n-
rel easing facto nd stqress’ﬁ'syi/gryuhrét ed2l-?:zlo 't notor acti th\/%g{Hvol ve type

1 receptor 'rrn_fat| . MaillotH ®e]ine; i on, _BtiCkyet a; i, Jen Yu;

Gaut hi er, Ariang—-Tache, toipgeete. DiGesii Ve Di s&i#6Hs R ﬁrq Center, VA
Greater Los Angghis Heal t iefBXe 5 Systeny” Dapar® maefC of iti ne, Division
of Digestive Diseases, and Brain Resear@W) I nstitute, Univer@y of

California School of Medicine, Los Angeles, CA  USA Gastroenterol ogy
(2000), 119(6), 1569-1579), hypertensgon (see
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Conbi nations of CRF antagoni sts and renin-angi otensin system i nhibitors.
Fossa, Anthony Andrea. (Pfizer Products Inc., USA). Eur. Pat. Appl.
(2000), 2yOopp/osgr4 and Ant al armi n bl ockade of corti cotropi RCTAISezs(SMy

hor none-i nduced hypertension in rats. BBfscoe, R J.; Cabrera, C L.;
Baird, T. J.; Rce, K C; Wods, J. H Departnent of Pharmnmacol ogy,

Uni versity of M chigan, Ann Arbor, M, USA. Brain Res. (2000), 881(2),
204-207), syndrone ¥chahs®gknown as netabolic syndrone, plurinmetabolic
syndrome or insulin resistance syndronme) (see EP1 097 15 709 A2),
inflammat ory di sorders andgst rgs-i nduced i mune suppression (see Stress,
corticotropin-rel easi ng hor ne gl ucocorticoi ds, @Hd the

i mrune/ i nfl amrat ory re gutsa_laﬂ_ﬂ:chromc effects. Elenkov, Ilia J.;
Webster, Elizabeth L. [éia y,,x vidsd brg;@ Pedi atric

Endocr i nol ogy Secti on ocr( mol 0 i onal
Institute of Child Health;and Huma el op and I nflammatory Joi nt

Di seases Section, Arthri and Rheﬁl’fﬁ?efsm Br nch Nat i onal | nstitute of
| and Ski n Dse% Nati onal |nstitutes of

Arthritis and Miuscul osk

Heal t h, Bet hesda, MD, U Anm R Y. Acad e ) (1999), 876( Neuroendocrine
| mmune Basis of the Rheumat{R) Di seases), 1-13; ticotropin- reI easi ng

hor mone and i nflammti on. Webster, Elizabeth L.;“Torpy, David J.; 25

El enkov, Ilia J.; Chrousos, George P. Pediatric Endocri noll%gy Sect | on,

Devel opnent al Endocri nol ogy Branch.,, National Institute of i1d Heal th and

Devel opnment, National Institutes F'Health Bet hesda, I\/D N.J Ann. N. Y.

Acad. Sci. (1998), 840( Neuroi nmmuponoduyl at i on) 21-32; r| pher al
corticotropin-rel easi ng fact gy Ne fles the el evatl ma | L-6 by 30
i mobi lization stress in rat Areio T Riyjer J; Ya a.t H Arimura A
United States-Japan Bi omedi caN Resear ch Inabgratori esy”Tul'ane University

Hebert Center, Belle Chasse, ui si anaR70087-3001, U A AVERI CAN JOURNAL OF

PHYSI OLOGY (1998 Nov), 275¢ ), R1461-7), infert# ity (see

Corticotropin X < I
(M (R)
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WO 02/ 058704 PCT/ US02/00841 -29 releasing factor (CRF) and stress-rel ated
reproductive failure: The brain as a state of the art or the ovary as a
novel cluwOoklaggin4 R E.; Rivest, S. CHUL Research Cent ePCTIE0ZA00841

Uni versity, PQ Can. J. Endocrinol. Inved-. (1995), 18(11), 872- 80)),
stress-induced i nsomi a and ot her sleep disorders (see Use of CRF
antagonists 5 and rel ated conpositions for nodifying circadian rhythm and
treatment of dd&ehemsibon and ot her conditions. Chen, Yuhpyng Li ang. (Pfizer
Products Inc., USA). Eur. Pat. Appl. (2001), 2%%p EP 108296 RA231

M ddl e- Aged Men Sh w Hi gher Sensitilty of Sleeplkg the Ar Effects
of Corticotropin- 8% r monepnF a!n'-a{cg,rn% n: °Ccinicq I gl Xations.
Vgont zas AN, Bi x Wt ‘rmn AM RZachrranxK’,(\Fili n HMN la- Bueno A,
Kal es A, Chrous'os_GP. Si.eegc.ﬁes and Tegad vk  Cent IgepartBFrent of
Psychiatry and Depart MesHeav@fgrolpeal t val uati oner Sci en L.),

Pennsyl vani a Stat Uni versity, Hershe(®) pentByprRAta 17 é{ a | n.
Endocrinol. Metab. (2001), 86 (4): 1489-1495; IL-1is a medi &or o

i ncreases in slowwave sl eep |nduced by CRH receptor bl ockade. Cﬁang,

Fang- Chi a; Opp, 15 Mark P roscr ence G e Prograrn Uni vgr sty of
Texas Medi cal ch, g& Gal est qn, siol. gzoo . B79(3,
Pt. R793- éﬁ, Bl oY,zk der-dt X %rtr c% I eéa ngl ho ] ptors
reduces spon ﬂ =N n—lg—k@e—sat % k R
Neur osci ence iat e Pr gr am Uni ver si t of Texa@esﬂdedr ca Bmanch,

Gal vest on, Physiol. 20 ( 8), teraspaheplpe 2)  LR793- R802;
Non- pept i di c cortr cotrr rel easi ng horgope recelisy typd t agoni st

reverses restraint stress+d nduced short eni (®A)of sodi um BB

pent obar bi tal -i nduced sl eer)r ng time of rats: evidence that an i r{cr)ease in
arousal induced by stress is nedi ated thyeiighr CRH r ecept®Bi-THfpe 1. Arai,
Kei ko; Chata, Hi sayuki; Shibasaki, Tanotsu. °IrDepart ment o'i:‘eﬁ%y i ol ogy,

Ni ppon Medi cal ?Td' toluene
oluene .
HO l
5
R)\/»Nj\/a’ I g/n‘
J=n =N
U™ N 1800,
H
= 2.
T 3N 4 =
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by ;j—%/% / “\j;/%
U N N R7M R7 —N
/ transition metal
T ] mediated coupling =
N (M = Mg, Sn, Zn) T*“\ |

(AA), (BB), (CC), or (DD)



25 School, Tokyo, Japan. Neurosci. Lett. (1998), 255(2), 103-106; Rat
strain differences suggest a role for corticotropin-rel easing hornone in
nodul at i mMyoIResyInd Opp, Mark R Department of Psychiatry aoa/uBetieosiupr al

Sci ences, University of Texas Medi cal Branch, Galveston, TX, USA. Physiol.
Behav. (1997), Vol une Date 1998, 63(1), 67-74), seizures (see The effect
of 'Astressin', a novel antagonist 30 of corticotropin releasing hornone
(CRH), on CRHgdKkliped seizures in the infant rat: conpagison with two

ot her antagoni sts. Baram T Z; Koutsoukos Y; Schultz L; R vi er J Depart nent
of Pediatrics, University of California, Irvine 92717y1 U MOLECULAR

PSYCHI ATRY (1996 JéHy 223- As% §,e~s nol\(el %nd WO 02/ 058704
PCT/ US02/ 00841 - Otbé‘tychL: ﬂ'ﬂgago t, ﬁéuroprgt ¥ctive in the

hi ppocanpus whep—adnj| ni s{—er—eel-—a#t er izure. N@t@s@%ﬁesal A, Dash R
Rivier J; Vale W<Sapol sky R Depar tTrent |jofr=Bitol ogt ences, Stanford
Uni versity, CA 943 USA BRAIN RES 97 J ) 4(1), 166-70),

epi | epsy (see Inf a% | e spasns. 5 Hypot hes(i'-gdrl vgélhl?ﬁg?téﬁy and pilot human

i nfant experinments using corti cotropi n- rel easi ng hornone receptor
antagoni sts. Baram Tallie Z.; Mtchell, Wendy G; Brunson, Kristen;

Haden, Eli zabe Depart rrent Anat orry/ ur obi oI ogy, Univ. Hi f or pi.a

lrvine, Irvi ‘\ ,  USA. I) (1999), 21( 81-289;

and The pro-convyl sant ac,g,J of cort/ tro ¥ n- relq |ng hoymdne n the 10
ur

hi ppocarrpus of i NNt r |
Sol tesz, |I. art ment oful m'%ﬂeorryg'? oI ogy Bni ver si

Cal i f or ni a I rv{) , 820 USBO°CNeur osci ence Ql\ ord) (1998), 84( 1 - 79),
stroke and cere 1 isghenm a (see Neur opr ion by corticot rTo/

rel easi ng fact or ng @ypoxia in rat hﬂmn Fox MW AndefilBon R E; Meyer
F B Departrrent osurgery, Mayo C 15 Rochester, M\ 55905. STROKE

(1993 Jul), 24(7), 1078-5; “di scuséi dh 1075-6; SoC!
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Neuroprotective effects of corticotropin-rel easing factor receptor

antagoni sts. Loddick, S. A ; Chalnmers, D. T.; Yatsushiro, K ; MCulloch,
J.; FostewpoA058Z04 Rothwell, N. J.; De Souza, E. B. Neur ®CTiuse2/00841

Bi osci ences, Inc., San Diego, CA, USA -Bditor(s): Krieglstein, Josef.
Pharmacol . Cereb. Ischema 1998, [Int. Synmp.], 20 7th (1999), Meeting Date
1998, 371-378. Publisher: Medpharm Scientific Publishers, Stuttgart,

Ger many CODEBehé3@8A5 Conference; Corticotropin releasing factor

ant agoni st reduces i schem ¢ hi ppocanpal neuronal inj ury, Lyons, Mark K. ;

Anderson, Robert E.; Mygr, Fredric B. Mayo din., Myo Sch. Med.,
Rochester, M\, USA. Brain Res. (1991), 545(1-2), 339-4R; Focal 25 cerebral
i schemi a i ndd® erRH mRATin"rat & al cdgtex, and a aH Wong ML,
Loddi ck S A, Bongi or no , CGold P Rot hvef} JN8;  Li citizd JYel9 ni cal

Neur oendocr i Roix8gyY 02 | RINNA 1Bt nd 2@89R- 1284, USA
NEUROREPORT (193?(5ep haH, DME(13), 1W8%-8; ) tre&eid¥tic brain in (see
Evi dence for the ifol venent of corticetrophin-rel easi ng horno yn the 30

pat hogenesis of traumatic brain injutBP) Roe S Y; McCGowan E MTRGthwel | N J
School of Biol ogical Sciences, ,University of Manchester, UKSEIROPEAN
JOURNAL OF NEUROSC!I ENCE ( ﬁebﬁ, 10(2), 5588 The effects of hunman
corticotrophin rel & ikhg fact ol notor and ¢O '.‘t,ir\e deficits after

i mpact WD 02/ 058193—%&2/#30 60841—e 31" WcelRer At Lon 1 ur¥MMBeaunont,
Andrew; Marmarou, Sf®#t i na; rou, YAt hony. NDi W si on o®FNeur osur gery,

Departnent of Physi ol ogy, Medi cal | 1 ege of Virgimp Ri chnmond, VA, USA
Neurol. Res. (2000), 22(7), 665: 3)\ and yet ot her—di sorders requiring
neur opr ot ection, drug or al coho =t hdrawal synptons, 5 other disorders

i ncluding tachycardia, congestiyg heart failure, (3t eoporosis, premature
birth, psychosglgi al dwarfism ulcer, di a{rr hea and post -opelheti ve ileus (see

N N
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New uses for heterocyclic corticotropin-releasing factor (CRF) antagonists
in treating cardiovascul ar di seases, osteoporosis, ulcers, and other

di sor der swo@ess70&¥uhpyng Li ang; Fossa, Anthony Andrea. (PCIramsn2/6003¢1, USA).
Eur. Pat. Appl. (1997), 15 10 pp. EP 773923 Al) and yet other conditions
the treatnment of which can be effected by the antagonismof the CRF-I
receptor by the adm nistration of pharmaceutical conpositions conprising
conmpounds of ¢émkeméagent invention as described herein. The dosage and
dosage regi men and scheduling of a conpounds of the present invention nust
in each case be carefully mdjusteq; ukilizing sound 15 prof essi onal

j udgnent and consiidegii nanthe NEye, Wﬁrgﬁ% and conditsésan i, t he r8eigpi ent,
the route of admmistrationSand the ypat urieMein@H enﬁ/of tf@ sease
condition. |nRacc¥itdanceDWFth go cIiniZ&hﬁﬁhactiqe%’it—+s—?%e#e%$ed to
admi ni ster the Fr§tant conmpoun g concentrationllevel whitdh wi | |
produce effective beneficial effects wthout causihgosny harnful or
untoward side effects. 20 Conpoundd“ﬂﬂ)the present ipwgnti on nay be

synt hesi zed according to the general schenes provided bel ow. Variables

correspondi ng Hﬂﬁqgnpﬁunds of Formula (1) have been introdugeH insthe
schemes bel ow at plarticular instancgsito furthrHdepjict how >aid conpounds

may be synthesi zed™ Vari abl es pnﬁvf but he, s S bel ofy—Nar e defined in
accordance with tlhe, desMEPBAion of ‘tonpounds of Fornul g hﬁhﬂhg§s 25

ot herw se spec$7ie i \WhelcH,Gl, vari a has beeﬁ—+qf%he+ defifled 1 n any one
schene bel ow, sajigd variabl e shouT g agsune t he*$EAE val uesA subsequent
schenmes unl ess y urther defined.”The definitions of & dunds in the

schenes bel ow are t intended to @row the scope of conpolnds descri bed
by Formula (1). Nyygover, the schenes provided herein nmay belAMddified in a
manner apparent to one skilled in the art to 30 describe additional.
processes for nmaki ng conpounds og t%sapresent i nvention. VE)O%ﬁ058704

PCT/ US02/ 00841 -32- QT/ N,
R
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Schenme 1 02N K, L H2ZNK, ZH 02 y'y2'KIL z y ii HNQM _ M/ L&GZ ~0, M Hz,
Pd-C HN Q- Br-CX' T\ | KF, 140-180C T | or EtCH (A LG=F, Cl Na2s2o4 T
O - 150CwR-os47(d X' = N (A = V-NH21 Is E -Es (B) (O i necumdisnzod41 and
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RBR3Ii RANORANHKLKL 3N aRNBH3-THF Rf Z NRRN=< Qor N =\
| Q Me3AI N Red-Al, benzene/heptane toluene reflux T -)j] T/ (G (H W
02/ 058704WDG@TAS0L/ 00841 - 33- Scheme 2 R800 OH , Y. K=L RCX/USYZ00841M
BH3-THF R1 K=L Z1Qor O N\ Q, MSCC1%1-X1 Z Red-Al, NN toluene T\ I T
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Scheme 12 CH3

OCH,
NN
OCH3 Oy N.
(GNNEN (* Ton
X'H ‘Y N )§NH2 o) (=N"Sx-R
?x “OCHs x )Ié " #I\j
. ij o R'""" 0" " R! N
i -7 S
= acetone, reflux | 130-200°C 2
(N) \ (GGG) A
(HHH)
\ HO
R ﬁ R3\D|" R
1 1
(N>R ( N/%/R
n
RM 2; =N R*M -
M= Mg, Li M= Mg, Li N
z %
T—<j T |
. x
(my [JJ)
R4 RA__R*
1 1
nI\X/R n:/g/m ( LR
cat. p-TsOH y =N _Hp,Pd-Cor )—
Toluene. A N
toluene, A 1 BH5-THF
= z 2. AcOH Z
2 ) =2 2]
A N A

(KKK) (LLL) (MMM)



R3 10 R4, N RL~ KLRLK:L / NMHMN ,M N=~JLQR3,N R4 NNN T
\' 1 T~ (J) (H WD 02/058704 PCT/US02/ 00841 -34- Scheme 3 N T ZH+ Cl Y2

JO CH2CI ZWQ 02/58704 2. C1 NaY 1 a,_ 0 (A) 2 HH 2 T HJ H\ KCT/USoDMB41 ) = CH2
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Other suitable means of synthesizing said compounds may also be available.
More detailed descriptions of synthesizing compounds of the present invention are

also provided as follows:

5  General. 'H and '*C NMR spectra in CDCl; were run on a Bruker 500 or 300 MHz
instrument and chemical shifts were reported in ppm (&) with reference to (CHjs),Si.
All evaporations were carried out under reduced pressure. Unless otherwise stated,
LC/MS analyses were carried out on a Shimadzu instrument using a YMC C18
column (3 x 50 mm) employing a 2 min linear gradient of 0% t0100% solvent B in A
10 in a3 minrun. For LC/MS and for Shimadzu Preparative HPLC system, Solvent A-
was:10% methanol/90% water/0.1% trifluoroacetic acid, and solvent B was 90%

methanol/10% water/0.1% trifluoroacetic acid with a UV detector set at 220 nm.

The following Intermediates 1-5 may be used to synthesize Examples 1-26.
15

JIntermediate 1

H

N'-(2.4.6-Trimethyl-phenyl)-ethane-1 2-diamine, scheme 3: (M)

To a solution of 2,4,6-trimethylaniline (100. g, 0.740 mol) in anhydrous toluene (600
20  mL) was added 2-bromoethylamine hydrobromide (75.8 g, 0.370 mol). The flask

containing the reaction mixture was fitted with a Dean-Stark trap/reflux condenser

assembly. The reaction mixture was heated at reflux temperature for 5 h, during

which time the mixture solidified. Upon cooling to room temperature, the solidified

mass was treated with water (240 mL), toluene (160 mL), and 50% aqueous KOH
25 (80 mL). The phases were separated, and the aqueous portion was saturated with

NaCl and extracted with toluene



N~ AQOTf n\- N HNn Br or AgCOB O N/ sulfolane, T\ I 150C T N (W WO
02/ 058704 PCT/ US02/ 00841 -36- Scheme 6 RB0 OR8 RL 0 Y2 Z~ OX1 NH2 LG O
Z1 2. LGwWooyoss09D C HN Y 5 Br X1, X,RL HNZI 2 ~ H 1 Y1 \ PCRUSO2/T0SBr Y2 =
CH2 or CHRS T Cs2CO3, DMF RS LG = | eavi-#§ group (A (X) DBU, acetone T (Y)
R3 0O ORBOORBI ON, 4 AgOIf RS Y2 NRL RS N\ RLHR5 Rl orAgC03 1
POU3 / R3IN, a M-~ R R sulfolane, 0~Z ~NNNu =d, Br ULN~N U rN

(2 X 200 mL). The combined organic portions were washed with brine, dried over

anhydrous NaySO,, filtered, and concentrated under reduced pressure to remove the

solvent. Vacuum distillation (2 mm Hg) afforded 42.4 g of a light yellow liquid,

which was 92% pure based on '"H NMR. Eight per cent of the material was unreacted

5  2,4,6-trimethylaniline. "HNMR (CDCls, 300 MHz) § 6.83 (s, 2H), 3.00 — 2.96 (m,
2H), 2.92 - 2.88 (m, 2H), 2.28 (s, 6H), 2.23 (s, 3H), 2.21 (s, 1H), 2.16 (s, 2H).

LC/MS: tg = 0.87-min., (MH") = 179.19.

Intermediate 2

NH

N

NH
10 L/

1-(2,4,6-Trimethyl-phenyl)-4,5-dihydro-1H-imidazol-2-ylamine, scheme 3: (N)!

A solution of cyanogen bromide (1.8 g, 18.5 mmol) in anhydrous ethanol (3 mL) was
added at 0°C to a solution of N*-(2,4,6-trimethyl-phenyl)-ethane-1,2-diamine (3.0 g,
16.9 mmol) in anhydrous ethanol (9 mL) under nitrogen. The reaction mixture was
15  warmed up to room temperature for 10 min, then was heated at 155 °C for 40 min
with a flow of nitrogen to remove ethanol. Upon cooling to r.t., the resulting solids
were transferred to a separatory funnel via dichloromethane (70 mL), and washed
sequentially with 1 N sodium hydroxide (2 x 35 mL), water and brine. The organic
layer was dried over anhydrous sodium sulfate and solvents were removed in vacuo
20  to afford the title compound as a pale white solid (3.08 g, 90% yield). The solids
were used for the next step without further purification. 'H NMR (CDCl5, 300 MHz)

8 6.70 (s, 2H), 3.46 (s, 4H), 2.06 (s, 3H), 1.99 (s, 6H); *C NMR (CDCls, 75 MHz) &
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160.1, 138.2, 137.8, 132.2, 129.5, 48.8, 43.5, 20.8, 17.5. LC/MS: #z = 0.99 min., -

(MH") = 204.12.

Intermediate 3

+
NH»

N Br’

N
\\/ v}:o
5 EtO

3-Ethoxycarbonylmethyl-1-(2.4.6-trimethyl-phenyl)-2-aminoimidazeolium

bromide, scheme 3: (O)
To a mixture of 1-(2,4,6-trimethyl-phenyl)-imidazolidin-2-ylideneamine (3.00 g,
0.0148 mol) and aluminum tri-fert-butoxide (1.0 g, 0.0041 mol) in

10  dimethylformamide (15 mL) was added ethyl bromoacetate (1.65 mlL, 2.48 g,
0.00148 mol). The reaction mixture was allowed to stir at room temperature for 1 h,
after which LC-MS indicated a 4:1 ratio of desired product to starting material. The
reaction mixture was filtered, and the filtrate was concentrated under reduced
pressure to give a pale orange-yellow solid, which was then treated twice with

15  toluene to azeotropically remove any water. The solid was triturated with toluene,
collected by filtration, and placed under high vacuum for 6 h. 'H NMR (CDCls, 300
MHz) & 7.01 (s, 2H), 4,87 (s, 2H), 4.29 (q, J = 7 Hz, 2H), 3.96 — 3.89 (m, 4H), 2.32

(s, 3H), 2.25 (s, 6H), 1.34 (t, I = 7 Hz, 3H). LC/MS: t = 0.92 min., (MH") = 290.43.
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Intermediate 4

"
/H\N CO,Et
"\

2-Methyl-7-(2.4.6-trimethyl-phenyl)-6.7-dihydro-3 H-imidazo[1.2- alimidazole-3-

carboxylic acid ethyl ester, (scheme 3: (P)?

5 A mixture of 3-ethoxycarbonylmethyl-1-(2,4,6-trimethyl-phenyl)-2-
aminoimidazolium bromide (1.0 g, 2.7 mmol), sodium acetate (0.55 g, 6.75 mmol)
and acetic anhydride (5.0 mL) was heated at 160 °C for 12 hr. Upon cooling, the
mixture was poured into a flask containing ice. While stirring, excess sodium
bicarbonate was added to the above mixture in small portions, and the resulting

10 mixture was stirred at room temperature for 6 hr. Then, the mixture was extracted
with dichloromethane (2 X 40 mL). The organic extracts were washed with water
and dried over anhydrous sodium sulfate. Solvents were removed in vacuo and the
residue was subjected to chromatography using ethyl acetate/hexanes (1:4) as eluent
to afford the title compound as a light yellow oil which solidified upon cooling

15 (0.344 g, 41% yield). "H NMR (CDCls, 300 MHz) § 6.89 (s, 2H), 4.32 (q, T = 7.1
Hz, 2H), 4.36 — 4.26 (m, 2H), 4.15 — 4.08 (m, 2H), 2.39 (s, 3H), 2.26 (s, 3H), 2.20 (s,

6H), 1.35 (t, J = 7.1 Hz, 3H). Mass spec.: 314.15 (MH").
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Intermediate 5

NN
JI\N CO,Et
N \/,

2-Ethyl-7-(2.4.6-trimethyl-phenyl)-6.7-dihvdro-5H-imidazo[1.2-limidazole-3-

carboxylic acid ethyl ester, scheme 3: (P)

Prepared as described for the example above. 'H NMR (CDCl3, 300 MHz) 8 6.90 (s,
2H), 4.36 (t,J = 8.4 Hz, 2H), 4.30 (q, J = 7.2 Hz, 2H), 4.14 (t, J = 8.4 Hz, 2H), 2.81
(q, T =7.4 Hz, 2H), 2.26 (s, 3H), 2.21 (s, 6H), 1.36 (t,J = 7.1 Hz, 3H), 1.11 (t,J=7.5

Hz, 3H). LC/MS: #g = 1.35 min., (MH") = 328.19.

Example 1

2-Methyl-7-(2.4,6-trimethyl-phenyD-6.7-dihydro-5H-imidazo[1.2-¢limidazole-3-

carboxylic acid cyclopropylmethyl-propyl-amide, scheme 3: (Q)

A solution of trimethyl aluminum (2.0 M in heptane, 2.2 mL, 4.4 mmol) was added
to a solution of N-cyclopropylmethyl-N-propylamine (0.63 mlL., 4.4 mmol) in
benzene (3 mL) at 0°C. The mixture was warmed up to room temperature and stirred

at this temperature for 1.5 h, and then added to a stirred solution of 2-methyl-7-

' (2,4,6-trimethyl-phenyl)-6,7-dihydro-5H-imidazo[ 1,2- ¢]imidazole-3-carboxylic acid

ethyl ester (0.172 g, 0.55 mmol) in benzene (8.0 mL). The mixture was refluxed for

-38- Schene 9

R3
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12 h. Upon cooling at 0°C, 1 N sodium hydroxide (25 mL) was added dropwise to
the above nﬁxture. The mixture was extracted with dicholoromethane (40 mL), and
the organic layer was dried over anhydrous sodium sulfate. Solvents were removed
in vacuo and the residue was subjected to chromatography using ethyl

5 acetate/hexanes (1:1) as eluent to afford the title compound as a light yellow oil
which solidified upon cooling (0.209 g, 100% yield). "H NMR (CDCls, 300 MHz) &
; PCNMR (CDCls, 75 MHz) § 163.1, 156.0, 141.0, 136.5, 136.1, 132.7, 128.7,
115.8,52.6,50.3, 47.1,42.1, 20.1, 19.9, 17.3, 14.6, 10.3, 9.2, 2.8. Mass spec.:
381.26 (MH").

10

Example 2

o
S

2-Ethyl-7-(2.4.6-trimethyl-phenvl)-6,7-dihvdro-5H-imidazo[1.2- ¢limidazole-3-

carboxylic acid cyclopropylmethyl-propyl-amide, scheme 3: (Q)

15  Prepared as described for the example above. "H NMR (CDCls, 300 MHz) & 6.83 (s,
2H), 4.12 —4.01 (m, 4H), 3.56 (t, J = 7.1 Hz, 2H), 3.35 (d, J = 6.8 Hz, 2H), 2.42 (q, J
= 7.5 Hz, 2H), 2.21 (s, 3H), 2.17 (s, 6H), 1.59 (quintet, J = 7.2 Hz, 2H), 1.11 (t,J =
7.5 Hz, 3H), 0.99 - 0.95 (m, 1H), 0.86 (t, J = 7.3 Hz, 3H), 0.51 — 0.48 (m, 2H), 0.17 —
0.13 (m, 2H); *C NMR (CDCl3, 75 MHz) § 164.1, 156.9, 147.6, 137.3, 136.9, 133.9,

20 129.6, 115.6, 53.6,51.2,48.1, 42.9, 22.6, 21.0, 20.9, 18.2, 13.7, 11.3, 10.0, 3.75.

LC/MS: tg = 1.36 min., (MH") = 395.27.
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Example 3

b

5  Cyclopropylmethyl-[2-methyl-7-(2.4.6-trimethyl-phenyl)-6,7-dihydro-5H-

imidazo[1,2- ojimidazol-3-ylmethyl]-propyl-amine, scheme 3: (R)

A solution of Red-Al (3.3 M in ‘toluene, 0.70 mL, 2.33 mmol) was added dropwise to
a solution of 2-ethyl-7-(2,4,6-trimethyl-phenyl)-6,7-dihydro-5H-imidazo[1,2-
climidazole-3-carboxylic acid cyclopropylmethyl-propyl-amide (0.177 g, 0.46

10  mmol) in toluene (3 mL) at 0°C. After stirring at room temperature for 24 h, the
reaction mixture was cooled to 0°C and I N sodium hydroxide (10 mL) was added
dropwise. The above mixture was extracted with dichloromethane (40 mL), and the
organic extracts were washed with water and dried over anhydrous sodium sulfate.
Solvents were removed in vacuo to afford the title compound as a light yellow oil

15  which solidified upon cooling (109 mg, 65% yield). The purity of the product was
determined to be 91% by LC/MS. 'H NMR (CDCls, 300 MHz) § 6.85 (s, 2H), 4.09 —
3.96 (m, 4H), 3.45 (s, 2H), 2.4 (t, T = 7.1 Hz, 2H), 2.29 (d, T = 6.5 Hz, 2H), 2.23 (s,
3H), 2.19 (s, 6H), 2.04 (s, 3H), 1.46 (quintet, J = 7.3 Hz, 2H), 1.28 — 1.25 (m, 1H),
0.87 (t, J = 7.2 Hz, 3H), 0.49 — 0.46 (m, 2H), 0.09 - 0.06 (m, 2H); *C NMR (CDCl,

20 75MHz) & 1554, 137.1, 136.9, 136.0, 135.0, 129.7, 117.7, 58.5, 55.5, 53.8, 48.0,

42.4,209,203,18.2,13.3,12.0,8.9,4.0. Mass spec.: 367.24 (MH").
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Cyclopropylmethyl-[2-ethyl-7-(2.4.6-trimethyl-phenyl)-6.,7-dihydro-3H-
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Example 4

imidazo[1,2-¢}imidazol-3-ylmethyl]-propyl-amine, scheme 3: (R)

5  Prepared as described for the example above. '"H NMR (CDCl3, 300 MHz) 6 6.86 (s,
2H), 4.13 — 3.97 (m, 4H), 3.47 (s, 2H), 245 (t, ] =7.2 Hz, 2H), 2.39 (q, ] = 7.6 Hz,
2H), 2.31 (d, T = 6.5 Hz, 2H), 2.24 (s, 3H), 2.19 (s, 6H), 1.48 — 1.42 (m, 2H), 1.32 —
1.26 (m, 1H), 1.06 (t, J = 7.4 Hz, 3H), 0.87 (t, J = 7.2 Hz, 3H), 0.50 — 0.46 (m, 2H),
0.09 — 0.07 (m, 2H). Mass spec.: 381.28 (MH").
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Example 5
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2-Ethyl-7-(2.4.6-trimethyl-phenyl)-6,7-dihydro-5H-imidazo[1,2-a]imidazole-3-

carboxylic acid cyclopropylmethyl-(2,2.2-trifluoro-ethyl)-amide, scheme 3: (Q)

15  Prepared as described for the example above. LC/MS: #g = 1.51 min., (MH") =

435.36.
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2-Ethyl-7-(2.4,6-trimethyl-phenyl)-6,7-dihydro-5H-imidazo[1,2-alimidazole-3-

carboxvylic acid propyl-(2,2,2-trifluoro-ethyl)-amide, scheme 3: (Q)

5  Prepared as described for the example above. LC/MS: g = 1.25 min., MH") =

423.37.
Example 7
,
rag
— N\/A
e
30 F

10  2-Ethyl-7-(2.4.6-trimethyl-phenyl)-6,7-dihydro-5H-imidazo[1,2-alimidazole-3-

carboxvlic acid cyclopropylmethyl-(3,3.3,2.2-pentafluoro-propyl)-amide, scheme

3: (Q)

Prepared as described for the example above. LC/MS: ¢z = 1.43 min., (MH") =
485.35.

15
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2-Ethyl-7-(2.4.6-trimethyl-phenvl)-6,7-dihydro-5H-imidazo[1.2-alimidazole-3-

carboxylic acid cyclopropylmethyl-( cyclopropylmethyl)-amide, scheme 3: (Q)

5  Prepared as described for the example above. LC/MS: tg = 1.28 min., (MH") =

407.42.
Example 9
N
N/</N \ 0
L INVA

F3C

10  2-Ethyl-7-(2.4.6-trimethyl-phenyl)-6,7-dihydro-5H-imidazo[1.2-alimidazole-3-

carboxylic acid cvclbpropvlmethvl-(3,3,3-triﬂuor0-propvl)-amide, scheme 3: (Q)

Prepared as described for the example above. LC/MS: tz = 1.28 min., (MH") =

449.37.

15 Example 10
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Prepared as described for the example above. LC/MS: tz = 1.41 min., (MH" =

381.36.
5
Example 11
N
Lo
~/ N
J

2-Ethyl-7-(2.4,6-trimethyl-phenyl)-6.7-dihvdro-5H-imidazo[1.,2-a]imidazole-3-

carquvlic acid dipropyl-amide, scheme 3: (Q)

10  Prepared as described for the example above. LC/MS: #z = 1.26 min., (MH") =

383.41.
Example 12
N
N/</N \ o
L
J/N\“/\

F3C

15  2-Ethyl-7-(2.4.6-trimethyl-phenyD-6.7-dihydro-SH-imidazo[1.2-alimidazole-3-

carboxylic acid propyl-(3.3.3-trifluoropropyl)-amide, scheme 3: (Q)

Prepared as described for the example above. LC/MS: #g = 1.28 min., (MH") =

437.33.
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m.) was added om)eN am ne hydrobrom de (75.8 g, 0.370 nol). The flask
cont ai ni ng the i xtyre was fitted with a Dean-Stark trap/reflux

condenser asse -Iy ctlon m xture was heated at reflux tenperature
for 5 h, during Mh”tﬁ/tl ture solidified. Upon cooling to room
terrperature the solidififed mas s treated with water (240 nl), toluene
(160 nlL), and 50% aqueous KOH 25 m.). The phases were separated, and
t he aqueous portion mas saturated with NaC and extracted with toluene WO
02/ 058704 PG . ) . A gani 3-rt|ons

were washed %
concentrated u der_red&c d p,essure to e ve tg soIvent Vacuum
distillationt3® RS ' scheamed: (Qel | ow i quid, which was
92% pure based on 1H NMR t per cent of the material was unreacted 5
2,4, trl-‘rmtmpandMSn@esculwdr\lgm thepereple3gpvwHIC/MSs 183 (145 2., (D= 2. 96

AN _'.._

(m
445.37.
Example 14 -
N
N/<N\ o
L

Cl

10 2-Ethyl-7-(2,4,6-trimethyl-phenyl)-6,7-dihydro-5SH-imidazo[1.2-alimidazole-3-

carboxylic acid (4-chloro-benzyl)-(3,3,3-trifluoro-propyl)-amide, scheme 3: (Q)

Prepared as described for the example above. LC/MS: # = 1.48 min., (MH") =

519.35.



2H), 2.92 - 2.88 (m 2H), 2.28 (s, 6H), 2.23 (s, 3H), 2.21 (s, 1H, 2.16
(s, 2H. LOMs tR=0.87-min., (M-f'-) =179.19. Internediate 2 ANH N
NH 10 1-¥0,04/088704 i net hyl - phenyl ) - 4, 5- di hydr o- 1H i m dazol P2TyiSamiase; schene
3: (N1 A solution of cyanogen brom de -§-8 g, 18.5 mmol) in anhydrous
ethanol (3 nL) was added at OC to a sol ution of

N1-(2, 4, 6-trinmethyl -phenyl)-ethane-1,2-diamne (3.0 g, 16.9 mml) in
anhydrous etgpgq 1dfs ML) under nitrogen. The reaction mxture was 15 warmed
up to roomtenperature for 10 mn, then was heated at 155 C for 40 mn
with a flow af nitrogen to renove ethanol. Upon cooling tor.t., the
resulting soli Wwer e Nr&nsSferred to a separatory funnel via

di chl or onet han , lland_washed sequentially with 1 N sodi um hydroxide
(2 x 35 M), water d Wr e, The organic |ayer was dried over anhydrous
sodium sul fate and s ent 3y were renoved in vacuo 20 to afford the title
conpound as a pale white F0|W08 g, 90%yield). The solids were used
for the next step w thout! further purification. 1H NVR (CDC13, 300 MHz) 8
6.70 (s, 2H), 3 46 (s, 4H) 2. 06 (s 3H), 1 99 (s, 6H);13C NWR (CDCI13, 75
VHz) .- J38YR72-(4 o¢thpbgldny1)-6.8-dib odib-SHImidazo32-adi

48. 8, 43.5, 20. 8 17.5. LO MB: R:.0.99 mn., (MH) = 204. 12.

| nt er medi at ecarbob¥iic Nﬁchivl-ethvl-amide, scheme 3: (Q)

5 Prepared as described for the example above, except that N-ethylbutylamine was

used rather than its HCI salt. LC/MS: tz = 1.41 min., (MH") = 383.37.

Example 16

N
D

10  2-Ethyl-7-(2.4.6-trimethvl-phenyD-6.7-dihyvdro-5H-imidazo[1.2-alimidazole-3-

carboxylic acid (2-cyclopropyl-ethyl)-ethyl-amide, scheme 3: (Q)

Prepared as described for the example above. LC/MS: #z = 1.38 min.,, (MH") =

395.45.

15 Example 17



19~ --/N\\ O 5 EtO

3- Et hoxycar bonyl net hyl -1-(2, 4, 6-tri net hyl - phenyl ) -2-am noi m dazol i um

brom de, wohetwss78¢ (0) To a m xture of PCT/US02/00841
1-(2,4,6-trinethyl -phenyl)-imdazolidi n-&-ylideneam ne (3.00 g, 0.0148
nmol) and alum numtri-tert-butoxide (1.0 g, 0.0041 nol) in 10

di met hyl formam de (15 nL) was added ethyl bronpacetate (1.65 mi, 2.48 g,
0.00148 mol )2l L S H-Smidazb[12-aiRfHAbRIPEr at ur e
for 1 h, after
starting materj 4
concentr at eau S S SERVAS
whi ch was th treated tw ce vvlth 15 toI uene to azeotropl cal | y rem)ve any
water. The sOo¥id was triturated with toluene, collected by filtration, and
pl aced under_high vacuumfor 6 h. 1H NWVR (CDC13, 300 MdHz) 8 7.01 (s, 2H)
4,87 (s, 2HPremarod) ag (lesgribedzfomythe zrpmple. gwve. BCAYS rig —4|14)33 pi2(Ms) =3H) ,
2.25 (s, 6H, 1.34 (t, J =7 Hz, 3H. LM tR=0.92 min., (MN = 290.43.
VO 02/ 05870489%8@b. US02/ 00841 -47- Internediate 4 71 \ CO2Et

2- Met hyl -7-(2, 4, 6-trinet hyl - phenyl ) -6, 7-di hydr o- 5H i m dazof

1, 2-alimdazol e-3- carboxylic acid ethyl ester, (schene 3: (P)2 5 A mxture
of 3-ethoxycarbonyl nethyl-1-(2,4,6-trinethyl-phenyl)-2- am noi m dazolium
brom de (1. (S)E%mr@) e 4gMol ), sodium acetate (0.55 g, 6.75 nmol) and acetic
anhydri de ( was heated at 160 C for 12 hr. Upon cooling, the

m xture was poured into a flask containing ice. Wiile stirring, excess

sodi um bi carh e Wam to the above m xture in small portions, and
the resulting

2-Ethyl-7-(2.4.6-trimethyl-phenyl)-6.7-dihydro-5SH-imidazo[1,2-alimidazole-3-

10 carboxylic acid benzyl-(3,3,3-trifluoro-propyh-amide, scheme 3: (Q)

Prepared as described for the exaniple above. LC/MS: #z = 1.51 min., (MH") =

485.39.

Example 19
4/
0]

y Jl

2-Ethyl-7-(2.4.6-trimethyl-phenyl)-6.7-dihydro-5H-imidazo[1,2-alimidazole-3-

carboxylic acid allyl-propyl-amide, scheme 3: (Q)




10 mi xture was stirred at roomtenperature for 6 hr. Then, the m xture was
extracted wth dichloronethane (2 x 40 nL). The organic extracts were
washed wiwb oaasssns and dried over anhydrous sodi um sul f at eCTESVV@ISEE Wer e
renoved in vacuo and the residue was sub$ected to chromat ography using

et hyl acetate/ hexanes (1:4) as eluent to afford the title conpound as a
light yellow oil which solidified upon cooling 15 (0.344 g, 41%yvyield). 1H

VR (CDCLS,  BROadZds §es§n§§i fot, thg@manﬂ)le?%b&% L»b/Ms7 t;( *i231 &, (M}?{?‘ 4. 26

(m 2H) 4 15 - 2.20° :
1.35 (t, %1 §6Hz 3H) Mass spec 314 15 (M-|+) V\D 02/ 058704
PCT/ US02/ 0083 >48. Intermediate 5 N\ CO2Et -N N 2-Et hyl -

(2,4,6-trinmethyl -phenyl)-6, 7-di hydro-5Hi m dazo [1, 2- alim dazol e- 3-
carboxylic acid ethyl ester, scheme 3: (P) 5 Prepared as described for the
exanpl e above. 1H NMWR (CDC13 300 MHz) 6 6.90 (s, 2H), 4.36 (t, J = 8.4
Hz, 2H), 4.3Bxpmple2® 7.2 Hz, 2H), 4.14 (t, J = 8.4 Hz, 2H), 2.81 (q, J =
7.4 Hz, 2H), 226(s 3H) 221(5, 6H), 1.36 (t, J = 7.1 Hz, 3H), 1.11 (t
J =17. , : 1.35 min., (M{) = 328.19. 10 Exanple 1 o 1
N NN , 6-trinmethyl-phenyl)-6,7-di hydro-5Hi m dazo

IS

2-Ethyvl-7-(2.4,6-trimethyl-phenyD-6,7-dihydro-5H-imidazo[1.2-alimidazole-3-

carboxylic acid (2-cyclopropyl-ethyl)-propyl-amide, scheme 3: (Q)

Prepared as described for the example above. LC/MS: #z = 1.33 min., (MH") =
409.43.
10

Example 21

4/

f@

2-Ethyl-7-(2.4,6-trimethyl-phenyl)-6,7-dihvdro-5H-imidazo[1.2-alimidazole-3-

carboxylic acid (4-chloro-benzyl)-propyl-amide, scheme 3: (Q)

15  Prepared as described for the example above. LC/MS: #z = 1.40 min., (MH") =

465.35.



carboxylic acid cycl opropyl net hyl - propyl -am de, schenme 3: (Q A solution of
trimethyl alum num (2.0 Min heptane, 2.2 n., 4.4 nmol) was added 15 to a
sol uti on wb obkssyaed opr opyl net hyl - N- propyl am ne (0.63 ni, 4PETAIS0LH08KN
benzene (3 nL) at OC. The m xture was was%ed up to room tenperature and
stirred at this tenperature for 1.5 h, and then added to a stirred

sol ution of 2-nethyl-

(2,4, 6-tri meiphyhprRieny! ) -6, 7-di hydro-5Hi m dazo[ 1, 2-a] i m dazol e- 3- car boxyl i
c acid ethyl Per (0.172 g, 0.55 mmol ) in benzene (8.0 nmL). The m xture
was refl uxed fo - 02/ 058704 PCT/ US02/00841 -49 12 h. Upon cooling at 0OC,
1 N sodium hy was added dropwi se to the above m xture. The
m xture was extN a& i tlh dpchol oronet hane (40 nL), and the organic |ayer
was dried over nhyi%g lum sul fate. Solvents were renoved in vacuo
and the residue was j ecined to chromat ography using ethyl 5

acet ate/ hexanes (1:1) as [eluent to afford the title conpound as a |ight
yell ow oil which solidi#ied on cooling (0.209 g, 100%yvyield). 1H NWR
(CDC13, 300 MHz) S 13C NWR (CDClB 75 M—Iz) 6163 1, 156.0, 141.0, 136.5,

136.1, 132.7 , N ol . .

Toos o5 s2mykTodd : ' Ly aiidagolela®y TN
2- Ethyl - 7(246tr| I i dro SH—lmdazof )
1,2-alim daz ‘wé‘“‘g %fhe é& pyl met hyl - pr opel - am de, schene

3: (Q 15 Prepared as descrl bed for the exanpl e above. 1H NWR (CDC%S, 300
MHz) b 6.83 Prspared as described for the example above. LC/MS: #z = 1.39 min., ( ) =

379.40.

Example 23

/</

“@

10  2-Ethyl-7-(2,4.6-trimethyl-phenyl)-6,7-dihydro-3H-imidazo[1.,2-alimidazole-3-

carboxylic acid phenethyl-(3,3.3-trifluoro-propyl)-amide, scheme 3: (Q)

Prepared as described for the example above. LC/MS: #z = 1.39 min., (MH") =

499.38.



2H), 4.12 - 4.01 (m 4H), 3.56 (t, J = 7.1 Hz, 2H), 3.35 (d, J = 6.8 Hz,
2H), 2.42 (q, J = 7.5 Hz, 2H), 2.21 (s, 3H), 2.17 (s, 6H), 1.59 (quintet,
J = 7.2 Mepo2khs7od. 11 (t, J = 7.5 Hz, 3H), 0.99 - 0.95 (wCTAIY20B486 (t, J
= 7.3 Hz, 31-1), 0.51- 0.48 (m 2H), 0.180- 0.13 (m 2H); '3C NWVR ( CDC13,
75 MHz) S 164.1, 156.9, 147.6, 137.3, 136.9, 133.9, 20 129.6, 115.6, 53.6,
51.2, 48.1, 42.9, 22.6, 21.0, 20.9, 18.2, 13.7, 11.3, 10.0, 3.75. LC MB:
tR = 1.36 mEX mpM¥d = 395.27. WO 02/ 058704 PCT/ US02/ 00841 -50- Exanple 3
N N N 5N

-met hyl -7-(2,4, 6-trimethyl -phenyl)-6, 7-di hydr o- 5H
thyll-propyl-am ne, schenme 3. (R) A solution
of Red-Al (3. 3N\ T;i§ , o0- 70 nL, 2.33 mml) was added dropwise to a
solution of 2-ethyl -7- -trimethyl -phenyl)-6, 7-di hydro-5H i m dazo[ 1, 2-
a] i m dazol e- 3- car box j d cycl opropyl net hyl - propyl -am de (0.177 g, 0.46
10 mol ) in toluene (3 nj) aff OC. After stirring at roomtenperature for 24
h, the reaction m xture ooled to OC and I N sodi um hydroxide (10 mi)
was added dropw se. Tre ab m xture was extracted with dichl oronet hane
(40 nmL), and the organic cts were washed with water and dried over
anhydrous sodium sulfate. Solvents were renpoved in vacuo to afford the

ﬁr{yflg&’c/oog? ol 2Bt 23 U F iSRRI SIvD-& -4 &b 818 it o X daz%g% 'a;“?, (109
LG/ M5, 1H NMVR _ by 45
| elzle%‘)(@g

(s, 2H), 2.4%I00X : M 2 \-Bu  15C

2.19 (s, 6H), 204(3, 311), 1,46 (quintet. J , H), 1.28 - 125
(m 114),5 oPmpaged asjdescribal fgr thsr@carrmlmgboveo L48MS tr 2+, 500min, (MBI'DE (m
2H); 13C NMR ( CDC13,

503.17.

Cycl opropyl ne
i m dazof |, 2-al

I
\]0
S ¢
F\ll:\

Example 25

TG
g

10  2-Ethyl-7-(2.4.6-trimethyl-phenyl)-6,7-dihvdro-5H-imidazo{1,2-alimidazole-3-

carboxylic acid benzyl-propyl-amide, scheme 3: (Q)

Prepared as described for the example above. LC/MS: tz = 1.41 min., (MH") =

431.34.



20 75 MHz) S 155.4, 137.1, 136.9, 136.0, 135.0, 129.7, 117.7, 58.5, 55.5,
53.8, 48.0, 42.4,20.9,20.3, 18.2, 13.3, 12.0, 8.9, 4.0. Mss spec.: 367.24
(MN . WO WD/bssod PCT/ USO2/ 00841 -51- Exanple 4 N NN 5RCT/US02/00841

Cycl opropyl net hyl -f 2-ethyl -7-(2, 4, 6-tri.get hyl - phenyl) -6, 7-di hydr o- 5H

i m dazof 1, 2-al i m dazol - 3-yl net hyl | - propyl -am ne, schene 3: (R) 5 Prepared
as described for the exanple above. 1H NMR (CDCl13, 300 MHz) S 6.86 (s,

2H), 4.13 - i}:%}lpw%m—l), 3.47 (s, 211), 2.45 (t, J = 7.2 Hz, 2H), 2.39 (q,
J=7.6H, SHPOB1(d, J=6.5H, 2H, 2.24 (s, 3H, 2.19 (s, 6H),
1.48 - 1.42 Un 1.32 - 1.26 (m 1H), 1.06 (t, J = 7.4 Hz, 3H), 0.87
(t, J =7.2 Hz -0.46 (m 2H), 0.09 - 0.07 (m 2H). Mass spec.:
381.28 (MWN. 1 é N N N ON CF3

2-Ethyl-7-(2,4,6Ftri y ﬁenyl)-6,7-dihydro-5H—im’dazo[I,2-a|

i m dazol e-3- carboxyt+C acid

cycl opropyl nethyl - (2, 2, 2-frifl uoro-ethyl)-am de, schene 3. (Q 15 Prepared
as described for the exappl bove. L MS: tR = 1.51 min., (MAf) 435.36. WO

02/ 058704 PCT/ US02/ 00841

2-Ethyl-7-(2.4,6-trimethvl-phenyl)-6,7-dihydro-SH-imidazo[1.,2-alimidazole-3-

carboxylic acid (3-fluoro-benzyl)-propyl-amide, scheme 3: (Q)

5 Prepared as described for the example above. LC/MS: #z = 1.38 min., (MH") =

449.35.

The following Intermediates 6-10 may be used to synthesize Examples 27-29.

10 Intermediate 6

L

2-Chloro-N-(2-chloro-4,6-dimethyl-phenyl)-acetamide, scheme 3: (K)

To a solution of 2-chloro-4,6-dimethylaniline (0.300 g, 0.00193 mol) in
dichloroethane (6 mL) was added chloroacetic anhydride (0.460 g, 0.0027 mol). The
15  reaction was allowed to stir at room temperature for 1 h and was then quenched with
saturated aqueous NaHCOs and allowed to stir for another 15 min. The reaction
mixture was extracted with ethyl acetate (2 X 15 mL), and the combined organic
portions were washed sequentially with saturated aqueous NaHCO; and brine. After

drying over anhydrous NaySOy, the organic portion was concentrated under reduced

20  pressure to give 0.40 g (0.0017 mol, 90%) of white solid. "H NMR (CDCls, 300



-52- Exanple 6 N NIl NO v N CF3

2-Ethyl-7-(2,4,6-trinmethyl -phenyl)-6, 7-di hydro-5H i m dazo f

1, 2-al i mwaaclss78+ carboxylic acid propel-(2,2,2-trifl uor@ceatusy/Hosarm de,
schenme 3: (Q 5 Prepared as described fogz.t he exanpl e above. LC/MS: tR =
1.25 min., (V) _ 423.37. Example 7 N N NON ~F F3CF 10
2-Ethyl-7-(2,4,6-trinmethyl -phenyl)-6, 7-di hydro-5H i m dazofl, 2-al i m dazol e-3

i . . i | _ani de,
cchame. 3 (GERRLFLAR IR R M ard s o ded BRI atlogd CLieiaty =°
1.43 min., (3I-I .LC/M%??R' 3?:22%?1&91%?—% 2528372(?82.PCT/ US02/ 00841 -53- Exanple 8

Intermediate 7
Cl
o]
N J\/ N3
H

2-Azido-N-(2-chloro-4.6-dimethyl-phenyl)-acetamide, scheme 3: (L)

A mixture of 2-Chloro-N-(2-chloro-4,6-dimethyl-phenyl)-acetamide (0.100 g,
0.00043 mol), potassium iodide (0.0072 g, 0.00043 mol), sodium azide (0.056 g,
0.00086 mol), and anhydrous dimethylformamide (7 mL) was heated in a 50°C oil
10 bath for 4 h. Upon cooling to room temperature, the reaction mixture was cooled to
0°C, water (10 mL) was added, and the solid product was collected by suction
filtration, washed several times with water, and placed in a vacuum oven set at low
heat for 4 h. The dried product amounted to 0.0934 g (0.391 mmol, 91%). 'H NMR
(CDCls, 300 MHz) & 7.70 (br s 1H), 7.12 (s, 1H), 6.98 (s, 1H), 4.2 (s, 2H), 2.3 (s,

15 3H), 2.23 (s, 3H). LC/MS: #z = 1.23 min., (MH") = 239.06.

- Intermediate 8

Cl

N/\/NH2
H

Nl-(2-Chloro-4,6-dimethvl-phenvl)-ethane-1,2-diamine, scheme 3: (M)

20 2-Azido-N-(2-chloro-4,6-dimethyl-phenyl)-acetamide (0.210 g, 0.00126 mol) was
dissolved in cold 1.0 M BH;- tetrahydrofuran (7.6 mL), and the reaction mixture was

allowed to stand for approximately 15 min. and was then heated at reflux temperature



NNC NI 2-Ethyl-7- (2,4,6-trimethyl-phenyl) -6, 7-di hydro-5Himdazo [
1,2-al imdazol e-3- carboxylic acid cycl opropyl net hyl - (

cycl opr opybreewossyb) - am de, schene 3: (Q 5 Prepared as de®cmiuserodsar t he
exanpl e above. LOMs: tR=1.28 min., (M3) _ 407.42. Exanple 9 N NO N
N'A F3C 10 2-Ethyl-7-(2,4,6-trinethyl-phenyl)-6, 7-di hydro-5H i m dazo f

1, 2-alimdazol e-3- carboxylic acid

cycl opropyl hy - ( TR g 5 ]%%}Eg)e 0o B eh +h Blepar ed
as descri be %or fr}gpoéx%r?%ﬁ%ua%g\%{e).eﬂ{ ; ,@%‘rz il.ogg‘h‘m'r%?,c Fﬁ/@iﬁh _;{C‘é 49. 37.
15 Exanple 10 ?2~t 1 N WO 02/ 058704 PCT/ US02/ 00841 -54 .
27t gl -7 ( 205 0aeh FED R ISR TS R 8- e s Gssolved in 10
1, 2-alimdazo| e-3- car box(}ll i c acid_cycl opropyl nmet hyl - (et hyl ) -am de, schene
. mL 1:1 methanol:10% aqueous HCI and heated at reflux temperatire for 3 h. Upon
3: (Q P |y
cooling to room temperature, the reaction solution was basified with 2 N aqueous
5 NaOH and extracted with ethyl acetate (3 X 20 mL). The combined organic portions
were washed with water and brine, dried over anhydrous Na,SOy, and concentrated
under reduced pressure to give 0.220 g (0.00111 mol, 88%) of pale yellow liquid. 'H-
NMR & (CDCls, 300 MHz) 2.22 (s, 3H), 2.29 (s, 3H), 2.86 (t, 2H), 3.06 (t, 2H), 6.84
l
(d, 1H), 6.99 (d, 1H). LC/MS: #z = 1.90 min., (MH") = 199.08.
10

Intermediate 9

cl
JZH
T\/NH

1-(2-Chloro-4,6-dimethyl-phenyl)-imidazolidin-2-ylideneamine, scheme 3: (N)

Prepared as described for 1-(2,4,6-trimethyl-phenyl)-imidazolidin-2-ylideneamine.
15 'H-NMR § (CDCls, 300 MHz) 2.22 (s, 3H), 2.26 (s, 3H), 3.63 (m, 1H), 3.73 (m, 2H),
3.86 (m, 1H), 6.07 (br, 2H), 6.96 (s, 1H), 7.08 (s, 1H). LC/MS: #z = 0.87 min., (MH")

= 224.15.

Intermediate 10

e

20 EtO



Prepared as described for the exanple above. LOMS: tR = 1.41 mn., (M)
381.36. 5 Exanple 11 N NI~,NO N

2- Et hyl - WQ22458604 r i net hyl - phenyl ) -6, 7- di hydr o- 5H i m dazofPCT/US02/00841

1, 2-ali m dazol e-3- carboxylic acid di pre@l -am de, schene 3. (Q 10
Prepared as described for the exanple above. LOMS: tR = 1.26 mn., (MH)

( emyISl2ZzGRnoinidazolfaz ol e- 3
- carboxylic aci : uor opr opyl)-am de, schene 3.

Prepared as {4 b o ’exa | e above. LU MS: tR = 1.28 mn MH)
437?33. WO ogﬁ'églgﬁnﬁﬂﬁ%%ﬁuggg/ 00851? -55- Exanple 13 N N O ( :

Prepared as described for 3-ethoxycarbonylmethyl-1-(2,4,6-trimethyl-phenyl)-2-

aminoimidazolium bromide. LC/MS: #z = 0.98 min., (MH") = 310.17.

Intermediate 11
Cl
A
AT o
L/ OFEt

7-(2-Chloro-4.,6-dimethyl-phenyl)-2-ethyl-6,7-dihydro-5H-imidazo[1,2-

ajimidazole-3-carboxylic acid ethyl ester, scheme 3: (P)

10  Prepared as described for 2-ethyl-7-(2,4,6-trimethylphenyl)-6,7-dihydro-5H-

imidazo[1,2-aJimidazole-3-carboxylic acid ethyl ester. LC/MS: fx = 1.33 min., (MH™)

= 348.17.
Example 27
Cl
N
N/</N \ (0]
L (N\A
15 CF3

7-(2-Chloro-4.6-dimethvl-phenyD)-2-ethyl-6.7-dihvdro-5H-imidazo[1,2-

alimidazole-3-carboxylic acid cyclopropylmethyl-(2,2.2-trifluoro-ethyl)-amide,

scheme 3: (Q)



Nl N 2-Ethyl-7-(2,4,6-trinmethyl-phenyl)-6,7-di hydro-5H-i m dazof

1, 2-alimdazol e-3- carboxylic acid phenethyl -propyl -am de, schene 3: (Q 5
Prepar ed we odessind bed for the exanple above. LU MS: tR = PCAAISNY/oN841 (MH+)
445, 37. Example 14 N NI NI ON "- ~CF35-Cl 10
2-Ethyl-7-(2,4,6-trinethyl-phenyl)-6,7-di hydro-5H i m dazo[ 1, 2-al i m dazol e-3
- carboxylic acid (4-chloro-benzyl)-(3,3,3-trifluoro-propyl)-amde, schene
3: (Q Pre s .de j f t & 1-pheh M6 L &Bhydeb-38 mn.,
My sio o B2 bR b BT Onh e R e e R

2- Et hyl - 7- (2ROl PG ol R g P e Ry e G S AP o iz o e- 3
- carboxylic aci | -ethyl - am sC 3: (Q 5 Prepared as described
for the exanphige - % MiTh )&t ngﬁatyl ami ne was used rather than

its HO salt. LC/MS: tR = 1.41 nin., (M) = 383.37.

5 Example 28

Cl

41;
LN LA
J

7-(2-Chloro-4,6-dimethyl-phenyl)-2-ethyl-6,7-dihydro-5SH-imidazo[1,2-

alimidazole-3-carboxylic acid cyclopropylmethyl-propyl-amide, scheme 3: (Q)

Prepared as described for the example above. LC/MS: #z = 1.41 min,, (MH") =

10 415.24.

Example 29

Cl

xﬁ
" A
J

F3C
7-(2-Chloro-4,6-dimethyl-phenyl)-2-ethyl-6,7-dihydro-SH-imidazo[1,2

15 alimidazole-3-carboxylic acid cyclopropylmethyl-(3,3.3-trifluoro-propyl)-amide,

scheme 3: (Q)

Prepared as described for the example above. LC/MS: #z = 1.38 min., (MH") =

469.20.



Exanmple 16 N N NI O 10

2-Ethyl-7-(2,4,6-trinmethyl -phenyl)-6, 7-di hydro-5H i m dazo[ 1, 2-al i m dazol e-3
- car boxywpam2asd74 ( 2- cycl opropyl -et hyl ) - et hyl - am de, schemeTA1S02/@84Pr epar ed
as described for the exanple above. LCM$- tR=1.38 min., (MH) _ 395 45.
15 Exanple 17 N tNNO V Nf F3C W 02/058704 PCT/US02/00841 -57
2-Ethyl-7-(2,4,6-trinmethyl -phenyl)-6, 7-di hydro-5H i m dazof

1, 2-ali m dazol e-3- carboxylic acid

(2-cycl opropyl -ethyl)-(3,3,3-trifluoro-propyl)-amde, schene 3: (Q
Prepared as described for the exanple above. LOMS: tR=1.33 mn., (MH) _
5 395. 45. ExEnplodowghgNn®@rnié¢djatbs 1Z-Tmay be used to synthesize Examples 30-33.

Intermediate 12

cl ol
\@N/U\/ci
5 H

2-Chloro-N-(2.4-dichloro-6-methyl-phenyl)-acetamide, scheme 3: (K)

Prepared as described for 2-chloro-N-(2-chloro-4,6-dimethyl-phenyl)-acetamide.

Mass spec.: 253.94 (MHY).

10 Intermediate 13

Cl Cl
(o)
N
N)J\/ 3
H

2-Azido-N-(2,4-dichloro-6-methyl-phenyl)-acetamide, scheme 3: (L)

Prepared as described for 2-azido-N-(2-chloro-4,6-dimethyl-phenyl)-acetamide.

15 Intermediate 14

Cl Cl

N/\/NH2
H

Nl-(2,4-Dichlor0-6-methvl-phenvl)-ethane-1,2-diamine, scheme 3: (M)

Prepared as described for N'-(2-chloro-4,6-dimethyl-phenyl)-ethane-1,2-diamine. 'H-
NMR § (CDCls, 300 MHz) 2.28 (s, 3H), 2.84 (t, 2H), 3.07 (t, 2H), 6.98 (d, 1H), 7.15

20  (d, 1H); Mass spec.: 219.04 (MH").



2-Ethyl-7-(2,4,6-trinmethyl -phenyl)-6, 7-di hydro-5Hi m dazo

(1, 2-alimdazol e-3- 10 carboxylic acid

benzyl - ( 3w8,03/058704 | uor o- propyl ) -am de, schene 3: (Q Prepacedsayomescri bed
for the exanple above. LOMS: tR = 1.51.¢%-n., (MH) _ 485.39. Exanple 19 N
Nl NO v N 15 2-Ethyl-7-(2,4,6-trimethyl-phenyl)-6,7-di hydro-5H-i m dazof
1, 2-alimdazol e-3- carboxylic acid allyl-propyl-amde, schene 3: (Q WO

02/ 058704 PCT/ US02/ 00841 -58 Prepared as described for the exanpl e above.
LM tR=1.31 mn., (M) _ 381.36. Exanple 20 NN 'f IV 5
2-Ethyl-7-(2,4,6-trinethyl -phenyl)-6, 7-di hydro-5Hi m dazo

[1, 2-al i m ddntdren&liatedSboxyl i ¢ acid (2-cycl opropyl -et hyl)-propyl -am de,
schenme 3: (Q Prepared as described for the exanple above. LOMS: tR = 1.33
mn., (M) _ 409.43, 10

NJ(NH
L

1-(2.4-Dichloro-6-methyl-phenyl)-imidazolidin-2-ylideneamine, scheme 3: (N)

5 Prepared as described for 1-(2-chloro-4,6-dimethyl-phenyl)-imidazolidin-2-

ylideneamine. Mass spec.: 244.03 (MH").

Intermediate 16

Ci Cl
NH»>
. Br
N \N
\\/ ’-—5:;0

EtO

10  3-Ethoxycarbonylmethyl-1-(2.4-chloro-6-methyl-phenyl)-2-aminoimidazolium

bromide, scheme 3: (O)
Prepared as described for 3-ethoxycarbonylmethyl-1-(2-chloro-4,6-dimethyl-phenyl)-

2-aminoimidazolium bromide. LC/MS: #z = 1.12 min., (MH") = 410.05.

15 Intermediate 17
cl cl
N
N/</N \ (0]
L

OEt



Exanmple 21 N NNl O N Cl
2-Ethyl-7-(2,4,6-trinmethyl -phenyl)-6, 7-di hydro-5H i m dazo[ 1, 2-al i m dazol e-3
- car boxywpw®2asi74 (4- chl or o- benzyl ) - propyl - am de, schene PCT(U2/AB4Pr epar ed
as described for the exanple above. L M3- tR=1.40 mn., (MH) _ 465.35.
WO 02/ 058704 PCT/ US02/ 00841 -59- Example 22 N NNO v N

2-Ethyl-7-(2,4,6-trinethyl -phenyl)-6, 7-di hydro-5Him

1, 2-al i m dazele 3y fRFPSXenS1-phbsvIsbah Ml @afitydrs SLRidizo

. 5 Prepared
)

as descri bed 0 & exanplre above. Lo vE: R = 1.39 mm., _379. 40.
Exampl e 23 N ..N. N, F3C 10 .
2-Et hyl - 7- ( 2%%&%%@%%%%&%@8?8?%4?% dazo{l, 2-al i mi dazol e- 3

- carboxylic_acid phenethyl-(3,3,3-trifluoro-propyl)-am de, scheme 3:
y Prepared RS describbd f(()r 7-(2-chloro—4,6-dimett?yl—p%gn321)—2-ethy1-6,7-dihydro-5H— (Q

imidazo[1,2-a]imidazole-3-carboxylic acid ethyl ester. LC/MS: tz = 1.39 min., (MH")

5 = 368.16.
Example 30
ci ci
N
N/</N \ o
L KNVA
CF3

7-(2.4-Dichloro-6-methyl-phenyl)-2-ethyl-6,7-dihydro-SH-imidazo[1,2-

10  alimidazole-3-carboxylic acid cyclopropylmethyl-(2.2.2-trifluoro-ethyl)-amide,

scheme 3: (Q)
Prepared as described for 7-(2-chloro-4,6-dimethyl-phenyl)-2-ethyl-6,7-dihydro-5H-
imidazo[1,2-alimidazole-3-carboxylic acid cyclopropylmethyl-(2,2,2-trifluoro-ethyl)-
amide. LC/MS: # = 1.46 min., (MH") = 475.19.

15

Example 31

Cl Ci

N /</N ﬁo
L/ PA

Pk



Prepared as described for the exanple above. LOMS: tR =1.39 mn., (M#H)
499. 38. WD 02/ 058704 PCT/ US02/00841 -60- Exanple 24 N N N O F3CF

2- Et hyl - WQ22458604 r i net hyl - phenyl ) -6, 7- di hydr o- SH i m dazofPCT/US02/00841

1, 2-ali m dazol e-3- carboxylic acid -69-
(3-fluoro-benzyl)-(3,3,3-trifluoro-propyl)-am de, schene 3: (Q 5 Prepared
as described for the exanple above. LCMs: tR=1.50 mn., (M#) _ 503.17.

Exanpl e 25 N .
2-Ethyl -7-(2, -al i m dazol e-3

yT-p
- car boxyl bed
oo oL ol R bﬂﬁgﬁaﬁﬂﬁﬁ—!ﬁﬁ%@@'ﬁi@%@“\%@ 83 Gse704

PCT/ US02/ 008§repareg descnggcll For%he example above. LC/MS: 7z = 1.42 min., (1\4H+) =

435.18.

Example 32

e

ac

7-(2.4-Dichloro-6-methyl-phenvl)-2-ethyl-6.7-dihydro-5H-imidazo[1,2-

alimidazole-3-carboxylic acid cyclopropyimethyl-(2.2.3.3.3-pentafluoro-propyl)-

10 amide, scheme 3: (Q)

Prepared as described for the example above. LC/MS: #z = 1.50 min., (MH") =

525.13.
Example 33
cl cl

N
e

)/N\/
15

7-(2,4-Dichloro-6-methyl-phenyl)-2-ethyl-6.7-dihydro-5H-imidazo[1.2-

alimidazole-3-carboxylic _acid propyl-(2,2.2-trifluoro-ethyl)-amide, scheme 3:

Q



N NI ONF
2-Ethyl-7-(2,4,6-trinmethyl -phenyl)-6, 7-di hydro-5H i m dazofl, 2-al i m dazol e-3
- car boxywpm2asi7o4 ( 3- f | uor o- benzyl ) - propyl - am de, schene PCT(UR2/&08FPr epar ed
as described for the exanple above. L WM®-tR =1.38 min., (WVMH) _ 449. 35.
The follow ng Internedi ates 6-10 may be used to synthesize Exanples 27-29.
10 Internediate 6 C1L p NC
2- Chl or o- N- ( Brephte@ragddsBivedl PRt oveaceas de 1 SChaeaih(K) To a
solution of 2-chloro-4,6-dinethylaniline (0.300 g, 0.00193 nol) in
dichloroethaggg(@ m.) was added chl oroacetic anhydride (0.460 g, 0.0027
mol). The 15 reaction was allowed to stir at roomtenperature for 1 h and
was t hen quenched with saturated agueous NaHCO3 and allowed to stir for
another 15 min. The reaction mxture was extracted with ethyl acetate (2 X
15 nmL), and the conbined organic portions were washed sequentially with
sat urat ed aqygeisMHE R eANEdiRfes 18-23Ah8Fhe uath BehiRM%SIe mmﬂémma,%o‘h
the organic portion was concentrated under reduced 20 pressure to give 0.40
(0.0017 rol, 90% of white solid. 1H NVR (CDC 3, 300 WD 02/ 058704
PCT/ US02/90841 -62 MHz) 6 7.94 (br s, 1H), 7.12 (s, 1H), 6.98 (s, 1H
4.25 (s, 2H), 2.3 (s, 3H, 2.24 (s, 3H. LM tR=1.22 min., (MH) =

232.02. Intermediate 18

/l\©:3r
(o)
e
N
H

N-(2-Bromo-4-isopropyl-phenyl)-2-chloro-acetamide, scheme 3: (K)

Prepared as described for 2-chloro-N-(2,4-dichloro-6-methyl-phenyl)-acetamide.

10  Mass spec.: 291.97 (MH").
Intermediate 19

Br
0
N
AN
H

2-Azido-N-(2-bromo-4-isopropyl-phenyl)-acetamide, scheme 3: (L)

15  Prepared as described for 2-azido-N-(2,4-dichloro-6-methyl-phenyl)-acetamide.

Intermediate 20



Internmediate 7 C1L 0 NN3 5 H
2- Azi do- N- ( 2-chl or o- 4, 6-di net hyl - phenyl ) -acetam de, schenme 3. (L) A mxture
of 2-Chl owo-obkfze£hl or o- 4, 6- di net hyl - phenyl ) - acet am de (0PL@AISE2/008@1 00043
nol ), potassiumiodide (0.0072 g, 0.000431+0l), sodium azide (0.056 g,
0. 00086 mol ), and anhydrous dinethylformam de (7 nL) was heated in a 50C
oil 10 bath for 4 h. Upon cooling to roomtenperature, the reaction mxture
was cooled to ;0C, water (10 nmL.) was added, and the solid product was
coll ected by suctiqQn gfiltration, washed several tines with water, and
placed in a vacupmdygven set at low heat for 4 h. The dried product
amounted to 0. 098 0~39NNHzmol , 91% . 1H NVMR (CDC13, 300 MHz) 8 7.70 (br
s 1H), 7.12 (s, 1H, §.98 (s, 1H, 4.2 (s, 2H), 2.3 (s, 15 3H), 2.23 (s,
3H). LOMs: tR=1.23 mn., (MH#) = 239.06. Internediate 8 ci NNH2 H
Nl - (2-Chl or 0-4, 6- di met hyl - phenyl ) - et hane- 1, 2- diram ne, schene 3: (M 20
2- Azi do- N- ( 2 NXCHRdiremw-4riseprenyphenmbrefhaneal; 2+diarnine, soheme®:dM)0. 00126 nol )
was dissolved in cold 1.0 M BH3- tetrahydrofuran (7.6 nlL), and the
reaction m xPruparedas desstibedvénd N'e(251-diohlof ®6-magqipylgtienyl)-ethyund 3, Miliamirend was
then heated at reflux tenperature WO 02/058704 PCT/ US02/ 00841 -63 for 14
h. Upon cool ings §fecl: 29008 epipEnat ure, the reaction was quenched with excess
met hanol , and the solvents were renoved in vacuo. The residue was di ssol ved
in 10

5

Intermediate 21

Br
NH

1-(2-Bromo-4-isopropyl-phenyl)-imidazolidin-2-ylideneamine, scheme 3: (N)

Prepared as described for 1-(2,4-dichloro-6-methyl-phenyl)-imidazolidin-2-

10  ylideneamine. Mass spec.: 284.09 (MH").

Intermediate 22

Br
NH»

Br
N \N+
\\/ ,—%0

EtO

2-Amino-3-(2-bromo-4-isopropyl-phenyl)-1-ethoxycarbonylmethyl-4,5-dihydro-

15 3H-imidazol-1-ium; bromide, scheme 3: (O)

Prepared as described for 3-ethoxycarbonylmethyl-1-(2,4-chloro-6-methyl-phenyl)-2-

aminoimidazolium bromide. LC/MS: #z = 1.29 min., (MH") = 368.20.



mL 1:1 nethanol : 10% aqueous HC and heated at reflux tenperature for 3 h.
Upon <cooling to roomtenperature, the reaction solution was basified with
2 N aqueow® 03/05810H and extracted with ethyl acetate (3 X PQTrmisp2/00Be

conbi ned organic portions were washed wi-h water and brine, dried over
anhydrous Na2SO4, and concentrated under reduced pressure to give 0.220 g
(0.00111 nmol, 88% of pale yellow liquid. 1H NWR 6 (CDC13, 300 WHz) 2.22
(s, 3H, 2.29 (s, 3H), 2.86 (t, 2H), 3.06 (t, 2H), 6.84 t (d, 1H, 6.99
(d, 1H). L Ms: tR=1.90 min., (NH4') =199.08. 10 Internediate 9 C H
NA L--,~NH 1-(2-Chloro-4,6-di nethyl-phenyl)-imdazolidin-2-ylideneam ne,
schenme 3: ( Nnteffnafiates2 as descri bed for

1-(2,4,6-trinmethyl -phenyl)-imdazolidin-2-ylideneam ne. 15 1H NVR 6 (CDCL13,
300 MHz) 2.22 (s, 3H), 2.26 (s, 3H, 3.63 (m 1H, 3.73 (m 2H), 3.86 (m
1H), 6.07 (br,j 211), B.96 (s, 1H), 7.08 (s, 1H. LGVS: tR = 0.87 mn., (M)

= 224.15. | ntér & 1 NH2 Br- NN+ --~= O 20 EtO
y
N,
"
OEt

7-(2-Bromo-4-isopropyl-phenyl)-2-ethyl-6,7-dihydro-5H-imidazo[1,2-

5 alimidazole-3-carboxylic acid ethyl ester, scheme 3: (P)

Prepared as described for 7-(2,4-dichloro-6-methyl-phenyl)-2-ethyl-6,7-dihydro-5H-
imidazo[1,2-alimidazole-3-carboxylic acid ethyl ester. LC/MS: tz = 1.46 min., (MH")

= 408.23.

10  Example 34

7-(2-Bromo-4-isopropyl-phenyl)-2-ethyl-6,7-dihydro-SH-imidazo[1,2-

alimidazole-3-carboxyvlic acid cyclopropylmethyl-(2,2.2-trifluoro-ethyl)-amide,

scheme 3: (Q)
15  Prepared as described for 7-(2,4-dichloro-6-methyl-phenyl)-2-ethyl-6,7-dihydro-5H-
imidazo[1,2-aJimidazole-3-carboxylic acid cyclopropylmethyl-(2,2,2-trifluoro-ethyl)-

amide. LC/MS: tg = 1.58 min., (MH") = 513.15.



WO 02/ 058704 PCT/ US02/ 00841 -64

3- Et hoxycar bonyl net hyl - 1- ( 2- chl or o- 4, 6- di net hyl - phenyl ) - 2- am noi m dazol i um
brom de, wohetwss78¢ (0) Prepared as described for PCT/US02/00841

3- et hoxycar bonyl nmet hyl -1 -(2, 4, 6-tri met hyy3-phenyl )-2- am noi m dazol i um
bromde. LOMS: tR=0.98 mn., (M#) = 310.17. 5 Internediate 11 C N N
0 Oet 7-(2-Chloro-4, 6-di net hyl - phenyl)-2-ethyl -6, 7-di hydro-5Hi m dazo f

|, 2- a]imdag glﬁp%-gar boxylic acid ethyl ester, schene 3: (P) 10 Prepared
as described tor 2-ethyl-7-(2,4,6-trinethyl phenyl)-6, 7-di hydro-5H

i mdazo[1, 2-a]imdazol e-3-carboxylic acid ethyl ester. LCMs tR = 1.33
mn., (M) =|348.17. Exanple 27 C N V O NN 15 CF3

7- (2- Chl or o- 4 dirget Byl - ph | )-2-ethyl -6, 7-di hydro-5Hi m dazo[ 1, 2-

al i mi dazol e- 3-ca ylicNa¢id

cycl opropyl net hy N -Nt i fleooro-et hyl ) -am de,

he

7-(2-Bromo-4-isopropyl-phenyl)-2-ethyl-6.7-dihydro-5H-imidazo[1,2-

aJimidazole-3-carboxylic acid cyclopropylmethyl-propyl-amide, scheme 3: (Q)

5  Prepared as described for the example above. LC/MS: tz = 1.47 min., (MH") =

473.21.

Example 36

CF3

10 7-(2-Bromo-4-isopropyl-phenyl)-2-ethyl-6.7-dihydro-3H-imidazo[1,2-

alJimidazole-3-carboxvlic acid propyl-(2.2.2-trifluoro-ethyl)-amide, scheme 3:

Q)

Prepared as described for the example above. LC/MS: tg = 1.47 min., (MH") =
501.02.

15

Example 37



schenme 3: (Q WD 02/058704 PCT/ US02/ 00841 -65 Prepared as described for
2-ethyl-7-(2,4,6-trinmethyl -phenyl)-6, 7-di hydro-5H i m dazo[

1, 2- a] i mweaaelss784+ car boxylic acid PCT/US02/00841

cycl opropyl nethyl -(2,2,2-trifluoro-ethyl-J4- am de. LCMS: tR = 1.36 mn.,
(M) = 455.19. 5 Exanple 28 C1L NI NjJNO N

7-(2- Chl oro- 4, 6-di net hyl - phenyl ) - 2- et hyl - 6, 7- di hydr o- 5Hi m dazof 1, 2-

al i m dazol e- 3-carboxylic acid cycl opropyl net hyl - propyl - am de, schenme 3: (Q
Prepared as d eBifOI‘ t he exanple above. LOMS: tR=1.41 mn., (MH) _
10 415.24. Exanp 29 NNO ~/ F3C

7-(2-Chl oro-4, 6- y«l</p enyl) - 2-ethyl -6, 7-di hydro-5Hi m dazof 1,2 15

al i m dazol e- 3- car boxylyi c Maci
cycl opropyl met hyl - (3, -tri \D}&propyl)-am de, schenme 3: (Q Prepared
as described for the exarrple gapove LOMS: tR=1.38 mn., (MH) _

7-(2-Br0m0-4-isopr0pvl-phenvl)-2-ethvl-6,7-dihvdr0-SH-imidazo[1,2-

alimidazole-3-carboxylic acid cyclopropylmethyl-(2,2.3.3.3-pentafluoro-propyl)-

amide, scheme 3: (Q)
5  Prepared as described for the example above. LC/MS: #z = 1.61 min., (MH") =

564.29.

Example 38

10 7-(2-Bromo-4-isopropyl-phenvyl)-2-ethyl-6.7-dihydro-5H-imidazo[1.2-

alimidazole-3-carboxylic acid cyclobutylmethyl-propyl-amide, scheme 3: (Q)

Prepared as described for the example above. LC/MS: g = 1.56 min., (MH") =

487.21.

15  Example 39



469. 20. WO 02/ 058704 PCT/ US02/00841 -66 The follow ng Internedi ates 12-17
may be used to synthesize Exanples 30-33. Internediate 12 d CI O N 5
2- Chl or 0-Wo(02/088704 chl or o- 6- net hyl - phenyl ) - acet am de, schemeTA1S0¥/é084Pr epar ed
as described for 2-chloro-N-(2-chloro-4,65di met hyl - phenyl)-acetam de. Mss
spec.: 253.94 (MH). 10 Internmediate 13 O CIO / N I1I N3

2- Azi do- N- (2, 4-di chl or o- 6- net hyl - phenyl ) - acet am de, schene 3: (L) Prepared
as described for 2-azido-N(2-chloro-4, 6-di net hyl -phenyl)-acetam de. 15

I ntermedi ate 14 C.a B%,,/NHZ 191H

N -(2,4-Dichloro et hyl enyl ) - et hane- 1, 2-di am ne, scheme 3: (M
Prepared as desc o
Nl - (2-chl or o- 4, 6-di netihyl Nphgfiyl ) - et hane- 1, 2-diamine. 1H NWVR 6 (CDC 3, 300
MHz) 2.28 (s, 3H), 2.84(t, 3.07 (t, 2H), 6.98 (d, 1H), 7.15 20 (d,
1H); Mass spec.: 219.04 ( ).\@%/ 058704 PCT/ US02/ 00841

7-(2-Bromo-4-isopropyl-phenyl)-2-ethyl-6,7-dihydro-5H-imidazo[1.2-

alimidazole-3-carboxylic acid cyclopropylmethyl-(3,3,3-trifluoro-propyl)-amide,

scheme 3: (Q)

5  Prepared as described for the example above. LC/MS: #z = 1.51 min., (MH") =

527.15.

Example 40

10 7-(2-Bromo-4-isopropyl-phenyl)-2-ethyl-6,7-dihydro-5H-imidazo[1,2-

alimidazole-3-carboxylic acid cyclopropylmethyl-ethyl-amide, scheme 3: (Q)

Prepared as described for the example above. LC/MS: 7 = 1.43 min., (MH") =

459.18.

15  The following Intermediates 24-29 may be used to synthesize Examples 41-49.



-67- Internediate 15 NH NA L--/NH

1- (2, 4-Di chl oro- 6- net hyl - phenyl ) -i m dazol i di n-2-yl i deneam ne, schene 3: (N)
5 Prepar eatoag/oskgscri bed for PCT/US02/00841

1- (2-chl oro- 4, 6-di net hyl - phenyl ) -i m dazdig-di n- 2- yli deneam ne. Mass spec.:
244.03 (M-1). Internediate 16 d d NH2 Br N\N EO 10

3- Et hoxycar bonyl net hyl -1 - (2, 4-chl or o- 6- net hyl - phenyl ) - 2- am noi m dazol i um
brom de, schgjis. [n% %Q?ciPrepared as described for

3- et hoxycar bonyl net | - (2-chl oro-4, 6 di met hyl - phenyl ) - 2-am noi m dazol i um
brom de. LC ME: tR—112 mn., (M) 410.05. 15 Internmediate 17 N N O
NI 804 / US02/ 00841 - 65

7-(2,4-Dichlor tihyl -Cgl)henyl )-2-ethyl -6, 7-di hydro-5Hi m dazo[ 1, 2-

N-(2-bromo-4,6-dimethyl-phenyl)-2-chloro-acetamide, scheme 3: (K)

Prepared as described for 2-chloro-N-(2,4-dichloro-6-methyl-phenyl)-acetamide.

5  Mass spec.: 277.95 (MH").

Intermediate 25

Br
0
N
A
H

2-Azido-N-(2-bromo-4,6-dimethyl-phenyl)-acetamide, scheme 3: (L)

10  Prepared as described for 2-azido-N-(2,4-dichloro-6-methyl-phenyl)-acetamide.

Intermediate 26

Br
\@N/\/NHz
15 H

N!-(2-bromo-4,6-dimethyl-phenyl)-ethane-1.2-diamine, scheme 3: (M)




a] i m dazol e- 3-carboxylic acid ethyl ester, schene 3. (P) Prepared as
descri bed for 7-(2-chloro-4, 6-dinethyl -phenyl)-2-ethyl -6, 7-di hydr o-5H

i m dazo[ IwB-0absstddazol e- 3-carboxylic acid ethyl ester. LCPEB/USIEI0S41L. 39
mn., (MH#) 5 = 368.16. Exanple 30 C1-@L N VN O CF3

7-(2,4-D chl oro- 6- net hyl - phenyl ) - 2- et hyl - 6, 7-di hydr o- 5Hi m dazo[ 1, 2- 10
al i m dazol e- 3-carboxylic acid

cycl opropyl f@%@éﬁ%a Qs’-ﬂ%cﬁbéd fof: NUQ5 Q- cﬁ&lfiéﬁlo)é %EEﬂ;ﬁﬁ éaheé;ﬁb @ﬂﬂﬁnél dzl(o%gffée pared as

descri bed for or o- 4, 6- di net phenyl

cycl opr opy! My Dk SO ML em?)ﬂ (e 28745 RED 104 6 TER 688 1,

(MH+) = 475.19. 15 Exanple 31 CCL N N O. N WO 02/ 058704 PCT/ US02/ 00841
269 7-(2, 4- Didethﬁol?acdrréthMamyt¥4ilbﬁwf>6 7-di hydr o- 5H i ni dazo[ 1, 2-

al i m dazol e- 3-carboxylic acid cycl opropyl net hyl - propyl -am de, schenme 3: (Q
Prepared as described for the exanple above. LOMS: tR = 1.42 mn., (MN

5 Intermediate 27

Br

NH
N/[(NH
L

1-(2-Bromo-4,6-dimethyl-phenyl)-imidazolidin-2-ylideneamine, scheme 3: (N)

Prepared as described for 1-(2,4-dichloro-6-methyl-phenyl)-imidazolidin-2-
ylideneamine. LC/MS: tg = 0.91 min., (MH") = 270.08.

10

Intermediate 28

e

2-Amino-3-(2-bromo-4.6-dimethyl-phenvyl)-1-ethoxvcarbonylmethyl-4,5-

dihydro-3H-imidazol-1-ium bromide, scheme 3: (O)

15  Prepared as described for 3-ethoxycarbonylmethyl-1-(2,4-chloro-6-methyl-phenyl)-2-

aminoimidazolium bromide. LC/MS: #z = 1.03 min., (MH") = 356.26.

Intermediate 29



435.18. 5 Exanple 32 CI1 CI1 N jNO 19~ N'A ~F F3CF

7- (2, 4-Di chl oro- 6- et hyl - phenyl ) - 2- et hyl -6, 7- di hydr o-5H i m dazo[ 1, 2-

al i m dazowe-03ussanboxyl i ¢ aci d PCT/US02/00841

cycl opropyl net hyl - (2, 2, 3, 3, 3- pent af | uor aggr opyl )- 10 am de, schenme 3: (Q
Prepared as described for the exanple above. LOMS: tR=1.50 mn., (Mf) _
525.13. Exanple 33 Cla N N N O0O' 1l VN-~CFg 15

7-(2,4-Di chl qr o-6- ngt hyl - phenyl ) - 2- et hyl -6, 7-di hydr o- 5H i m dazo[ 1, 2-

al i m dazol e- 3-farnoxyl Ne_dcid propyl-(2,2,2-trifluoro-ethyl)-am de, schene
3:

7-(2-Bromo-4.6-dimethyvl-phenvyl)-2-ethyl-6.7-dihydro-SH-imidazo[ 1,2~

alimidazole-3-carboxylic acid ethyl ester, scheme 3: (P)

Prepared as described for 7-(2,4-dichloro-6-methyl-phenyl)-2-ethyl-6,7-dihydro-5H-
5 imidazo[1,2-a]imidazole-3-carboxylic acid ethyl ester. LC/MS: tg = 1.33 min., (MH"

= 394.31.

Example 41

B

N
70

10 7-(2-Bromo-4.6-dimethyl-phenyl)-2-ethyl-6.7-dihydro-SH-imidazo[1,2-

alimidazole-3-carboxylic acid phenethyl-propyl-amide, scheme 3: (Q)

Prepared as described for 7-(2,4-dichloro-6-methyl-phenyl)-2-ethyl-6,7-dihydro-5H-
imidazo[1,2-a]imidazole-3-carboxylic acid cyclopropylmethyl-(2,2,2-trifluoro-ethyl)-
amide. LC/MS: #z = 1.42 min., MH") = 511.35.

15

Example 42



(Q WD 02/058704 PCT/US02/00841 -70 Prepared as described for the exanple
above. LOMS: tR=1.41 mn., (M) _ 463.19. The follow ng | nternedi ates
18- 23 maywbe2sso4 t 0 synt hesi ze Exanpl es 34-40. 5 | nter mpdiraise2/am41 Br  NCl
H N-(2-Brono-4-isopropyl - phenyl)-2-chl er9- acet am de, schene 3: (K)
Prepared as described for

2-chl oro-N- (2, 4-di chl oro- 6-net hyl - phenyl ) -acetam de. 10 Mass spec.: 291.97
(M+). Internedi@tesdd Br N N3 H

2- Azi do- N- ( 2- b opy! - phenyl ) - acet am de, schene 3: (L) 15 Prepared
as described f A z/|</do N- (4, 4-di chl or o- 6- et hyl - phenyl ) - acet ami de.

I nt ernedi ate 20 |WO 2/ @68 \ﬁUSOZIOOSM -71- Br NNH2

) 7-(2-Bromo-4,6-dimethyl-phenyl)-2-ethyl-6,7-dihydro-5H imidazo[1,2-

alimidazole-3-carboxylic acid cyclobutylmethyl-propyl-amide, scheme 3: (Q)

Prepared as described for the example above. LC/MS: #z = 1.68 min., (MH") =

5 47521
Example 43
Br
A
AT
L/

r"ﬂ

7-(2-Bromo-4,6-dimethyl-phenyl)-2-ethyl-6,7-dihydro-SH-imidazo[1,2-

10  alimidazole-3-carboxylic acid cyclobutylmethyl-ethyl-amide, scheme 3: (Q)

Prepared as described for the example above. LC/MS: #g = 1.58 min., (MH") =

461.35.

Example 44
/</
o

g\/
15



H N - (2- Brono- 4-i sopropyl - phenyl ) - et hane-1, 2-di am ne, schene 3: (M
Prepared as described for

Nl - (2, 4- cWwohkossse6- met hyl - phenyl ) - et hane- 1, 2-di anmi ne.  Ma®€TA[Se2/0084270. 08
(MH). 5 Internmediate 21 Br NH N L- JNEBO-

1- (2- Brono- 4-i sopropyl - phenyl ) -i m dazol i di n- 2-yl i deneam ne, scheme 3: (N)
Prepared as described for 1-(2,4-dichloro-6-nethyl-phenyl)-imdazolidin-2
10, V1 dencar niey. . @@raqmeth%ﬁﬂh%l; bdthvl-6. 4 N AIB SR RIRZoR2.-NH2 Br N N+
2- Am no- 3- (2-1
15 3H i mi dazots Jum - J : pet

3- ethoxycarbﬁg‘y qéh I-I-(2 4- chl or o- 6- rrethyl phen I) 2 am noi m dazol i um
brom de € .29 min., (M#) = 368.20. WO 02/058704 PCT/ US02/ 00841

-72-
Prepared as described for the example above. LC/MS: #z = 1.28 min., MHY =

5 501.16.

Example 45

Br

Al
/r N cr,

10 7-(2-Bromo-4.6-dimethyl-phenyl)-2-ethyl-6.7-dihvdro-5H-imidazo[1,2-

alimidazole-3-carboxylic acid propyl-(3,3.3-trifluoro-propyl)-amide, scheme 3:

Q)

Prepared as described for the example above. LC/MS: tz = 1.60 min., (MH") =
503.15.

15

* Example 46

Br

N
N/qNﬁo
-~ g”\/\



Internediate 23 Br LN O Okt

7- (2-Brono-4-isopropyl - phenyl ) - 2-et hyl -6, 7-di hydro-5H i m dazo[1,2- 5

al i m dazowe-03sssanboxylic acid ethyl ester, schene 3. (P) Pcegsorasas
described for 7-(2,4-dichl oro-6-nethyl-pgenyl)-2-ethyl -6, 7-di hydro-5H
inidazo[l,z-a]inidazole-3-carboxy|ic acid ethyl ester. LOMS: tR = 1.46
mn., (MH) 408.23. 10 Exanple 34 Br NN O VN CF3 7-(2-B

r ormo- 4-i sopr e;pafz' Bm;ﬁ&x'&a&.&ﬁmhe%ﬁ-mm@r &ty §ﬁzi9mha£u[?z-

al i m dazol e- 3=CarpoxytTc acrd

cyclopropylne h 2-trif. repar ed
as descri bed? 1—@—@@5—%‘ LYROPEY g(afo EH-

i m dazo[ 1, 2-a] i m dazol e- 3-car boxyl ic acid

cycl opr opyl anemgqed@Qd%cgb%d fmﬂeﬁo@@n@ém’m LM 7= B MR- r@ﬂﬂ) %8 nin.
(M) 513.15. WD 02/ 058704 PCT/ US02/00841 -73- Exanple 35 Br N O N
7-(2- Br ono- 4466%pr opyl - phenyl ) - 2- et hyl - 6, 7- di hydr o- 5H i m dazof 1, 2-

5

The following examples 47-48 were prepared from Intermediate 5.

Example 47
N
L]
L

10 4-[2-Ethv}l-7-(2.4.6-trimethvl-phenyD)-6,7-dihydro-5H-imidazo[1,2-alimidazol-

3-yl]-heptan-4-ol, scheme 11: (DDD)

To a 0°C solution of 2-ethyl-7-(2,4,6-trimethyl-phenyl)-6,7-dihydro-5H-imidazo[ 1,2~
alimidazole-3-carboxylic acid ethyl ester (1 mL of a 0.14M solution in toluene) in
tetrahydrofuran (1 mL) was added n-propylmagnesium chloride (0.84 mL of 1.0M in

15 tetrahydrofuran). The resulting solution was removed from the ice bath and allowed
to stir for 15 min. It was then heated at reflux for 14h. Upon cooling to room
temperature, the reaction solution was quenched with saturated aqueous ammonium
chloride, and the phases were separated. The aqueous phase was extracted twice with
ether, and the combined organic portions were washed with brine, dried over

20  anhydrous Na;SOy, and concentrated under reduced pressure to give a yellow semi-

solid (0.0448 g, 86%). LC/MS: tg = 1.58 min., (MH") = 370.31.



al i m dazol e- 3-carboxylic acid cycl opropyl net hyl - propyl -am de, schene 3: (Q
5 Prepared as described for the exanple above. LOMS tR =1.47 mn., (MH)
_ 473. 2lwomzasgibe 36 Br ,(/ N ~N O N CF3 10 PCT/US02/00841

7- (2- Brono- 4-i sopropyl - phenyl ) - 2- et hyl - 6g3- di hydr o- 5Hi m dazo{l, 2-

al i m dazol e- 3-carboxylic acid propyl-(2,2,2-trifluoro-ethyl)-am de, schene
3: (Q Prepared as described for the exanple above. LOMs: tR = 1.47 mn.,
(MN _ 501.02. 15 Exanple 37 WD 02/058704 PCT/US02/00841 -74- Br NN O
-l N ~F F3C F

7-(2-Brono- 4-isopropyl -phenyl ) -2-et hyl -6, 7-di hydro- 5H i m dazof 1, 2-

al i m dazol e- Exampho#§/l i c acid

cycl opropyl met hyl - (2, 2, 3, 3, 3-pent af | uoro-propyl )- am de, schene 3: (Q

@Qi’ |
A

6-Ethyl-5-(1-propyl-but-1-enyl)-1-(2,4.6-trimethyl-phenyl)-2,3-dihydro-1H-

5 imidazo[1l,2-aJimidazole scheme 11: (EEE)

A mixture of 4-[2-ethyl-7-(2,4,6-trimethyl-phenyl)-6,7-dihydro-5SH-imidazo[1,2-
aJimidazol-3-yl]-heptan-4-ol (0.0444 g, 0.000120 mol) and p-toluenesulfonic acid-
H,0 (15 mole %) in toluene (3 mL) was heated at reflux for 1h. Upon cooling to
room temperature, the solvent was evaporated under reduced pressure, and the

10 residue was partitioned between ether and saturated aqueous sodium bicarbonate.
The organic phase was washed with brine, dried over anhydrous Na,SO4, and
concentrated to give the desired product in quantitative yield. LC-MS indicated the
presence of two regioisomers in an approximate ratio of 2:1. LC/MS: #z = 1.52 min.
and 1.63 min., (MH") = 352.28.

15

Example 49

I;(M" |
\\/N



5 Prepared as described for the exanple above. LM tR = 1.61 mn., (MH)
564.29. Exanple 38 Br NI NO v N 10

7- (2- Br omwo4rjossips opyl - phenyl ) - 2- et hyl - 6, 7- di hydr o- SH-i nmi etazTassh2/@841

al i m dazol e- 3-carboxylic acid cycl obutyl-g®t hyl - propyl - am de, schene 3. (Q

Prepared as described for the exanple above. LCOMS: tR = 1.56 m n., (MH)

487.21. 15 Exanple 39 WD 02/ 058704 PCT/ US02/00841 -75- Br | NN ~',~CF3

7-(2-Bronp- 4- 54 ml@?—ﬁ pRARAS 171 G5.06-timéerf1 Bl iy 13- divelg . - 2-

al i m dazol e- 3=Tar
cycl opropyl met hyl 3:triflu -am de, schene 3: (Q 5 Prepared
as descri bed—@%—?[&é—%mz - %—8—&%@\‘?&1@{1&%@) tR=1.51 mn., (M) _ 527.15.
Exanpl e 40 Br (r. NN " O
6-Ethyl-5-(1-propyl-but-1-enyl)-1-(2,4,6-trimethyl-phenyl)-2,3-dihydro-1H-

imidazo[1,2-alimidazole (0.013 g, 0.000037 mol) in anhydrous tetrahydrofuran was
5  treated with cold BH3-THF (0.15 mL 1.0M in tetrahydrofuran), and the mixture was

heated at reflux for 1.5 h. The mixture was cooled to 0°C, treated with glacial acetic
acid (0.25 mL), heated at reflux for 1.5 h, re-cooled to 0°C, treated with 1.5 mL
methanol, and heated again at reflux for 1h. Upon cooling to room temperature, the
reaction mixture was concentrated under reduced pressure, and the residue was

10 partitioned between 2.5 N NaOH and ether. The organic phase was washed with
water and brine, and was then dried over anhydrous Na;SO4 and evaporated to give a
pale yellow oil. The crude product was chromatographed on silica, eluting with 15%
ethyl acetate /hexanes to give a glassy solid. LC/MS: #z = 1.81 min., (MH") =
354.30.

15

The following examples 50-51 were prepared from Intermediates 11 and 30.

Intermediate 30
cl

N

OH

20  4-[7-(2-Chloro-4,6-dimethyl-phenyl)-2-ethyl-6.7-dihydro-5H-imidazo[1,2-

alimidazol-3-yl]-heptan-4-ol, scheme 11: (DDD)




N 10 7 (2-Brono-4-isopropyl-phenyl)-2-ethyl-6,7-di hydro-5Hi m dazof 1, 2-
al i m dazol e- 3-carboxylic acid cycl opropyl net hyl -et hyl -am de, schenme 3. (Q
Prepar ed we odessind bed for the exanple above. LO MS: tR = PCAgisnt/onss1 (MH+)
459.18. 15 The followi ng Internedi ates 284-29 nmay be used to synthesize
Exanpl es 41-49. WD 02/058704 PCT/ US02/00841 -76- Internediate 24 Br NC
H N-(2- brono-4, 6-di net hyl - phenyl ) -2-chl oro-acetam de, schenme 3. (K)

Prepared as aretiRSdedcBbed 4-[0cethy1-7-4.6-trimethyl-phenyD);6,7.diydro-SH-
2-chloro-N-(2 C?ICh %rco % Ye [ e 3f1en§/ -alélrerlfa Beny> ’I\/aslsy sr%ec 277.95

(M11). Inter 5
(M0 A ol o Par%s%-ﬁwlﬂépe%ﬁ) aEE% S Rrodug R hgompipgraphed
Prepared as described.
2- azi do- N-( ?%Slﬁ%m‘f%wg et Ry iubpesidieexanet initped onlyfingohidls passibls Br N
N H2 15 H N -(2-brono-4, 6- d| met hyl - phenyl ) - et hane- 1, 2-di am ne, schene 3:
(M elimination products "H NMR'§ (CDCl3, 300 MHz) 7.12 (s 1H), 7.03 (s, lH) 5.59-

5 5.34(t, 1H), 4.33-4.08 (br m, 4H), 2.57-2.38 (q, 2H), 2.33 (s, 3H), 2.26(s, 3H), 2.22-

2.15 (t, 2H), 1.74-1.48 (br m, 2H), 1.40-1.33 (q, 2H), 1.25-1.2 (t, 3H), 1.08-1.03 (t,

3H), 0.92-0.88 (t, 3H). LC/MS: tg = 1.74 min., (MH") = 390.25.

Example 50
cl

A
\\/N

10

1-(2-Chloro-4.6-dimethyl-phenyD-6-ethyl-5-(1-propyl-but-1-enyl)-2.3-dihydro-

1H-imidazo[1,2-a]limidazole, scheme 11: (EEE)

Prepared as described for 6-ethyl-5-(1-propyl-but-1-enyl)-1-(2,4,6-trimethyl-
phenyl)-2,3-dihydro-1H-imidazo[1,2-alimidazole. LC/MS: #z = 1.74 min., (MH") =

15 372.25.

Example 51

Cl

]
\\/N



WO 02/ 058704 PCT/ US02/ 00841 -77 Prepared as described for

Nl - (2, 4-di chl or o- 6- net hyl - phenyl ) - et hane-1, 2-diamne. 1H NWR 8 (CDC13, 300
MHz) 2.22w092/084#%4 2.31 (s, 3H), 2.87 (t, 2H), 3.04 (t, 2EHCT/GIBMs4(d, 1H),
7.17 (d, 1H). Mass spec.: 245.11 (MH). .g5linternmediate 27 Br H NA NH

1- (2- Brono- 4, 6-di net hyl - phenyl ) -i m dazol i di n-2-yl i deneam ne, schene 3: (N)

Prepared as descri bed for 1-(2,4-dichloro-6-nethyl-phenyl)-imdazolidin-2-

Vool oL@ Cillbio-A 8 dinui-pefivh- oL 5115 E8p AbudiD o RBVAES . © 28 "

NH2 Br' N -
2- Am no- 3- (2 b.r!og&! g—d y he - et hoxycar bonyl net hyl - 4, 5-

di hydr o- 311 - % ﬁgﬁ ?ﬁhg rﬁé 3: (0) 15 Prepared as descri bed
for 3-ethoxycarbonyl met hyl -1 - 24ch|or06nethl-

ani noi m dazoPicpaies Ry Apwabed for Kethylr -l -propzl-hytil)- h- @%ﬁ}nme@%plﬂge@yl) -2,3-

I nternedi ate 29 WO 02/ 058704 PCT/ US02/ 00841 -78- Br
dihydro-1H-imidazo[1,2-a]imidazole. LC/MS: #z = 1.74 min., (MH") = 374.21.

The following Intermediates 17 and 31 were used to prepare Examples 52 and 53.

Intermediate 31
Cl Ci

N

OH

10 4-[7-(2.4-Dichloro-6-methyl-phenyl)-2-ethyl-6,7-dihydro-5SH-imidazo[1,2-

aJimidazol-3-yl]-heptan-4-ol, scheme 11: (DDD)

Prepared as described for 4-[2-ethyl-7-(2,4,6-trimethyl-phenyl)-6,7-dihydro-5H-

imidazo[1,2-aJimidazol-3-yl]-heptan-4-ol. LC/MS: #; = 1.74 min., (MH") = 410.17.

15 Example 52

Cl Cl

N



N N jNO OCrt

7- (2-Brono- 4, 6-di net hyl - phenyl ) - 2-et hyl -6, 7-di hydro-SH-i m dazo f 1, 2-

al i m dazowe-03sssanboxylic acid ethyl ester, schene 3. (P) Pcegsorasas
described for 7-(2,4-dichloro-6-nethyl-@genyl)-2-ethyl-6,7-di hydro-5H 5
I m dazo[ 1, 2-a] I m dazol e-3-carboxylic acid ethyl ester. LM tR = 1.33
mn., (MH) 394. 31. Exanple 41 Br N N jNNO N 10

7- (2- Brono- 4 gl \ : ] H.B5 a5 e

al i m dazol e-"3 D T=am o g ;

Prepared as scri be

7-(2,4-di chlmm%’sﬁh%{lﬁgﬂ @Eﬁ)dl hydr o- 5H 1 m dazo|

1, 2-a] i m dazol e- 3- car boxy ﬁ

cycl opropyl nepdred eszdezmzqurfp!f e Sthpropyl-b henyl)-&/ R, 6-frignethyl- 42 i
(M) 511. 35. 15 Exanple 42 WO 02/058704 PCT/ US02/00841 -79- Br N N NI
O N phenyl)-2,3-dihydro-1H-imidazo[1,2-a]limidazole. LC/MS: tz = 1.54 min. and 1.65

5  min., MH" = 392.18.

Example 53
Ci
N
ey
L

1-(2.4-Dichloro-6-methyl-phenyl)-6-ethyl-5-(1-propyl-butyl)-2.3-dihydro-1H-

10  imidazo[1,2-a]imidazole, scheme 11: (FFF)

Prepared as described for 6-ethyl-5-(1-propyl-butyl)-1-(2,4,6-trimethyl-phenyl)-2,3-

dihydro-1H-imidazo[1,2-a}imidazole. LC/MS: g = 1.68 min., (MH") = 394.10.

The following Intermediates 32-43 may be used to synthesize Examples 54-55.
15
Intermediate 32

HNT " Br

(3-Bromo-propyl-(2.4,6-trimethyl-phenyl)-amine, scheme 7: (FF)




7-(2- Brono- 4, 6-di et hyl - phenyl ) - 2-et hyl -6, 7-di hydr o-5H i m dazof |, 2-

al i m dazol e- 3-carboxylic acid cycl obutyl net hyl - propyl -am de, schene 3. (Q
Prepar ed we odessind bed for the exanple above. LO MS: tR = PC@AISNY/NS41 ( MH+)
5 475.21. Exanple 43 Br N NO N N .87-

7- (2- Brono- 4, 6-di met hyl - phenyl) - 2- et hyl - 6, 7- di hydr o- SHi m dazof 1,2 10

al i m dazol e- 3 carboxylic acid cycl obutyl net hyl - et hyl - am de, scherre 3.

Zg epar ¢ ed 23 ﬁf’ﬁcsﬁz}éﬂgcé ﬁﬁdkﬁﬁu 8{0@11% i}%@éadr%é\%%gﬂgo éugﬁ)m&mar{eW)
7 (2 Uﬁ?gﬁgo%é g PeEBh iRy P90 1R Rpvelenss g h AV SR P §ADECEOR.

al i m dazol e- 3-car boxyl ic acid
cycl opr opyl nEtsgy [The browmmixiye was agowehin YVaunp & roogeigapgragire duging 1 h.

At the end 50 mL (approx. 5 equiv.) of 1,3-dibromopropane was added in one lot and
5  stirred for 42 h. Precipitated LiBr was filtered and the volatiles were removed in
vacuo. The residue was partitioned between ethyl acetate (300 mL) and water (3x100
mlL). The organic layer was dried (Na;SO,) and evaporated to give the crude product
whose purity by LC-MS analysis was 61%. Silica gel chromatography of the crude
product with acetone/hexane (1:9) as eluent gave pure bromopropyl aniline (3.3 g)
10 and an impure fraction which upon crystallization from ethyl acetate hexane gave an

additional 2.4 g. (22 % yield). LC/MS: tg = 1.2 min; [M + H] =256, 258 (bromine
pattern), "H NMR (CD;0D) 8 7.07 2 H, s), 3.59 2 H, t, Jyic = 6.4 Hz), 3.51 2 H, t,

Jvic = 8.1 Hz), 2.46 (6 H, 5), 2.45 - 2.38 (2 H, m), 2.30 3 H, 3).

15 Intermediate 33

r gysr

2-Bromo-5-methyl-3-{3-(2.4,6-trimethyl-phenyvlamino)-propyvl]-3H-imidazole-4-

carboxvlic acid ethyl ester, scheme 7: GG)

A solution of (1.26 g, 5.4 mmol) bromoimidazole in acetone (43 mL) was

20  combined with (3-bromopropyl)-2,4,6-trimethylaniline (1.1g, 4.25 mmol) and
diazabicycloundecene (1.2 equiv). After 96 h, acetone was evaporated and the
residue was partitioned between ethyl acetate (250 mL) and water (3 x 50 mL). The

organic layer was dried (Na;SO4) and evaporated. The residue was purified by silica



Prepared as described for the exanple above. LOMS: tR =1.28 mn., (M)

5 501.16. Exanple 45 Br N jNNO N - ~CF3 10

7- ( 2- Br omvo42@sstb4ret hyl - phenyl ) - 2- et hyl - 6, 7- di hydr o- 5H- i mipdaaAshL/p@41

al i m dazol e- 3-carboxylic acid propyl-(3,-883-trifluoro-propyl)-am de, schene
3: (Q Prepared as described for the exanple above. LOMS: tR = 1.60 mn.,
(M) 503. 15. 15 Exanple 46 Br N Nl "N O v N WO 02/058704

PCT/ US02/ 008%;

7-( 2- Bron- 4. é)l Hrin %hrf)mawgraﬁh?r uﬁmgtahst?p %rac}lerclit cﬁ 0% to Zﬂf/f ethyl aceta[tilrb

Bl epar od as. ﬁséai‘l%. et £ SR RE RS w”ﬁ%eﬂy%ﬁﬂs"c% dﬁé‘%"éal FR ()

461.37. 5 MS: [M+H] = 408, 410 (bromine pattern), 'H NMR (CDCL;) § 6.82 (2 H, 5), 4.45 (2
H, t, Jyic = 7.5 Hz), 4.32 (2 H, q, Jyic = 7.1 Hz), 3.05 (2 H, t, Jyic = 7.0 Hz), 2.46 (3 H,

5 5),229(6H,s),2.29 (3H,s),2.052H, m),1.37 3H, t, Jy. = 7.1 Hz). *CNMR
(CDCls) 8 160.3, 148.7, 129.7, 124.7, 121.1, 60.6, 46.0, 45.7, 20.6, 18.5, 16.1, 14.3.

A more polar product (0.04g) which corresponded to cyclization product from the N-

3 alkylation of imidazole was also obtained from the later fractions.

10  Intermediate 34

A

2-Bromo-5-ethyl-3-[3-(2,4.6-trimethyl-phenylamino)-propyl]-3H-imidazole-4-

carboxylic acid ethyl ester, scheme 7: (GG)

This compound was prepared from the corresponding 2-bromoimidazole on a 12.9
15 mmol scale as described in the previous example. Silica gel chromatography of the
crude product using a step gradient of 20-70 % ethyl acetate in hexane provided N3-
derived cyclization product (0.47g, 11 % yield), tz = 1.3 min., MS: [M+H] = 342,
and N1-derived alkylation product (2.9g, 54 % yield); LC/MS: g = 1.5 min., [M+H]
=422, 424 (bromine pattern), "H NMR (CDsOD) 8 6.74 (2 H, s), 4.40 2 H, 1, J 1 =
20 7.6Hz),431(2H,q, Jyie=72Hz),2.94 2H, t,Jyic = 7.1 Hz), 2.83 2 H, q, Jyic =
7.6 Hz),2.19 (6 H, 5),2.16 (3H, 5), 1.93 2 H, m), 1.34 3 H, t, Jyic = 7.2 Hz), 1.19 (3
H, t, Juc = 7.6 Hz). CNMR (CDs0D) 8 161.2, 154.8, 144.0, 132.7, 130.9, 130.5,

126.2, 121.8, 62.0, 47.10, 46.59, 32.2, 23.70, 20.8, 18.7, 14.6, 14.5, 14.3.



The foll ow ng exanples 47-48 were prepared frominternediate 5. Exanple 47
N N V OH 10

4-[ 2- Et hyWo2/028744 6-t r i met hyl - phenyl ) - 6, 7-di hydr o- 5H i m daze[uspRemki m dazol
- 3-yll-heptan-4-ol, schene 11: (DDD) Te8% OC sol ution of
2-ethyl-7-(2,4,6-trinmethyl -phenyl)-6, 7-di hydro-5H-i m dazo[ 1, 2-

ali m dazol e-3-carboxylic acid ethyl ester (1 nL of a 0.14M solution in
toluene) in tetrahydrofuran (1 nL) was added n-propyl nagnesi um chl ori de
(0.84 nL of 1.OMin 15 tetrahydrofuran). The resulting solution was renoved
fromthe ice n lowed to stir for 15 mn. It was then heated at
reflux for 1@2%&%39%%0' ing to room tenperature, the reaction solution
was quenched va:tCh Sﬁturat ed aqueous anmoni um chloride, and the phases were
separated. The & gphase wWas extracted twice with ether, and the

conbi ned organgc rfions wer& washed with brine, dried over 20 anhydrous
Na2SO4, and congentrated u reduced pressure to give a yell ow sem -
solid (0.0448 g,086% . AC
PCT/ US02/ 00841 - 82- Exanpl

6- Et hyl -5-(1-g &{ ogél § gub-l -enél hen -2, 3:-di.hydro-1H 5

imdaZO[l,Z' ¥ =-~LI 1L ] ] 1n>(l)'r0 %'91’1}:‘

4-[2-ethyl-7-(2,4,6-tri ]r)ret hyl - phenyl ) -6, 7- di hydr 0- 5H i m dazo[ 1, 2-
inpidpzeledrearbaxylic acid ethwh ester

a]im dazol -3 z c ester, sclrel 2dGtp) ) and p-t ol uenesul foni c
aci d-

To a 0.1M dimethylformamide solution containing 5.3 mmol each of the
bromoimidazole and bromopropyl! aniline was added 1.2 equivalents of Cs;COs3. The
reaction mixture was stirred at ambient temperature for 96 h. LC-MS indicated
approximately 50% conversion to a single alkylated product. Diluted with ethyl

10 acetate (500 mL) and washed with water (3 x 100 mL). Approx. 5 mL ethanol had to
be used to break up an emulsion. The ethyl acetate layer was dried (Na;SOy),
evaporated in vacuo. The crude product was purified by silica gel chromatography
with ethyl acetate:hexane (1:9) as eluent. Fractions containing the required
compound were combined and evaporated to give 0.51g (21 % yield). LC/MS: tg =

15 1.5 min., [M+H] =462, 464 (bromine pattern), '"H NMR (CD;OD) & 6.74 (2H,s),
444 2H, t, Jyic=7.5Hz),4.35 2H, t, Jyic =7.1 Hz),2.96 2 H, t, Jyic =7.1 Hz),

220 (6 H, s),2.15 (3H, 5), 1.97 (2 H, m), 1.33 3 H, t, Jy;c = 7.1 Hz).



H20 (15 nmole % in toluene (3 nL) was heated at reflux for Ih. Upon cooling
to roomtenperature, the solvent was evaporated under reduced pressure,
and the IWoresssioe was partitioned between ether and sat uParasozopsepus
sodi um bi carbonate. The organi c phase v washed with brine, dried over
anhydrous Na2SO4, and concentrated to give the desired product in
quantitative yield. LGMs indicated the presence of two regioisoners in an
approxi mat e natiRedfitezel. LOMS: tR=1.52 min. and 1.63 mn., (MN =
352.28. 15 Exanmple 49 N N WO 02/058704 PCT/US02/00841 -83
6- Et hyl - 5- (1- praopyl -butyl )-1-(2, 4, 6-trinet hyl - phenyl ) -2, 3-di hydro-1 H
i m dazof 1, 2-ali/m dazal e, schene 11: (FFF)
6- Et hyl - 5- (1E®Fopylnbut x| -enyl)-1-(2, 4, 6-tri net hyl - phenyl ) -2, 3-di hydro-| H
inidazo[1,2-a]inidagpl (0.013 g, 0.000037 mol) in anhydrous
tetrahydrofuram was’5 freagted with cold BH3-THF (0.15 nL 1.OMin
t et rahydr of uran), andm xture was heated at reflux for 1.5 h. The

1 h

m xture was cooled to treated with glacial acetic acid (0.25 nL),
heated at reflux for 175(h, re-cooled to OC, treated with 1.5 nL nethanol,
and heated again at reflux for 1h. Upon cooling to roomtenperature, the
reaction m xture was concentrated under reduced pressure, and the residue
was 10 parti2-Methul-8€2 debetritfeth 3.0 & tdteahydFhdmid 2- phase was
washed with water and brine, and was then dried over anhydrous Na2SO4 and

evapor at ed t#pgiivfidihe-Pauboxeli¢ Soid @iyl estBE, seheifle 7p(I@HYCt was
chromat ographed on silica, eluting wmth 15% ethyl acetate /hexanes to give

a gl assy ssol 7t agp@fpiard R1z1dy18dd FitRomoitdfliazble (1 g, 2.1 mmol) in sulfolane (50

ml) was heated under argon in the dark with 1.2 equivalents of Ag,COs for 24h. The
reaction mixture was cooled to ambient temperature. Filtered, diluted with water
containing 0.1% trifluoroacetic acid to 250 mL. The dark filtrate was applied to an
octadecyl silica gel (C18) column (4 x 15 cm) pre-equilibrated with water containing
10 0.1 % trifluoroacetic acid. Elution with the same solvent was continued until all the
sulfolane was removed. The solvent was then changed to methanol:0.1 %
trifluoroacetic acid in water (2:3) collecting 25 ml. size fractions which were
combined after LC-MS analysis to give 0.9 g of the required product as
trifluoroacetate salt of 93 % purity. LC/MS: #z = 1.1 min., [M-l;H] =328, 'H NMR
15 (CDs;0D)d6.94 (2H,s),4.29-4.24 (4 H, m), 347 2 H, t, Jyic =5.5Hz),2.27 3 H,
5),2.25 (3H,5),2.29 3H, 5),2.24 (2H, m), 2.12 (6 H, 5), 1.34 (3 H, t, Jy;c = 7.0
Hz). "CNMR (CD;OD) § 162.7, 150.3, 147.9, 139.1, 138.8, 137.8, 130.7, 115.2,

60.8,47.6,44.4,23.2,21.2,18.3,15.2, 14.9.



354.30. 15 The follow ng exanpl es 50-51 were prepared from I nternedi ates
11 and 30. Internmediate 30 ci N NX ~N OH 20
4-17- (2- GNDoro58796- di net hyl - phenyl ) - 2- et hyl - 6, 7- di hydr o- 5IFCITriSdaamsf1 1, 2-
al i m dazol -3-yl | -heptan-4-ol, schene 11.91.DDD) WD 02/ 058704 PCT/ US02/ 00841
-84 Prepared as described for
4-[2-ethyl-7-(2,4,6-trinethyl -phenyl)-6,7-di hydro-5H im dazo|
1, 2-a] i m dazgliain¥dihi tan-4-ol. The crude product was chromat ographed on
silica, eluting wth 25% et hyl acetate/ hexanes to afford only one of the
possible elimngtion products. 1H NVR S (CDC13, 300 MHz) 7.12 (s, 1H),
7.03 (s, 1H), 5.9 5 5.34 (t, 1H), 4.33-4.08 (br m 4H), 2.57-2.38 (g, 2H),
2.33 (s, 3H) EOZ &% 3H), 2.22- 2.15 (t, 2H), 1.74-1.48 (br m 211),
1.40-1.33 (q, 2H// 2541.2 (t, 311), 1.08-1.03 (t, 3H), 0.92-0.88 (t,

-di net h henyl ) - 6- et hyl - 5- (1- propyl -but -1 -enyl) -2, 3-di hydr

3H. LOMs: tR/= In4 1in. , (M) = 390.25. Exanple 50 C1 N N~ L--/N 10
1- (2-Chl oro-4,
O_

2-Ethyl-8-(2.4.6-trimethyl-phenyl)-5.6.7 ,8-tetrahvdro-imida20[1,2—a]pvrimidine-

3-carboxylic acid ethyl ester, scheme 7: (HH)

5 To the Nl-alkylated 2-bromo-4-ethyl imidazole derivative (2.83 g, 6.7 mmol) in
sulfolane (67 mL) was added 1.1 equivalents of silver triflate. The resulting solution
was stirred in the dark at 150°C under argon. Within 10 min the solution turned dark
and it was stirred for 24 h when LC-MS indicated complete conversion to cyclized
product. The reaction mixture was cooled to ambient temperature. Filtered, diluted

10 with water containing 0.1% trifluoroacetic acid to 335 mL and filtered again. The
dark filtrate was applied to an octadecyl silica gel (C18) column (4 x 15 cm) pre-
equilibrated with water containing 0.1 % trifluoroacetic acid. Elution with the same
solvent was continued until all the sulfolane was removed. The solvent was then
changed to methanol:0.1 % trifluoroacetic acid in water (2:3) collecting 25 mL. size

15 fractions which were combined after LC-MS analysis to give two major fractions.
Cyclization product that was 84 % pure (1.5 g) and pure cyclization product (570

mg). LC/MS: tg = 1.3 min., [M+H] =342,



1H i m dazofl, 2-ali m dazol e, schene 11: (EEE) Prepared as described for
6-et hyl -5-(1-propyl -but-I-enyl)-1-(2,4,6-trinethyl -

phenyl ) - 2¥8-odiosszas o- | H-i m dazo[ 1, 2-a] i m dazol e. LC MS: t RPETAISEAOMSHN. ,
(MH) 15 372.25. Exanple 51 N N, { L#M2WO 02/ 058704 PCT/ US02/00841 -85
1- (2- Chl or 0- 4, 6-di net hyl - phenyl ) - 6- et hyl - 5- (1- propyl - butyl ) -2, 3-di hydro-1 H
i m dazof 1, 2-alim dazole, schene 11: (FFF) Prepared as described for

6- et hyl - 5- ( IpRtrarRMta®98 y! ) - 1- (2, 4, 6-tri net hyl - phenyl ) - 2, 3-

di hydro-1Hi m dazo[ 1, 2-a] i m dazole. LCMs: tR=1.74 min., (MH) = 374.21.
5 The foll ow ngol nternedi ates 17 and 31 were used to prepare Exanples 52
and 53. Inter diat 1 CLCILN NOHI10 4- f

7- (2, 4- D chl&00- y phenyl )-2-ethyl -6, 7-di hydro-5Hi m dazof 1, 2-

al i m dazol - 3-yl | -he , schene 11: (DDD) Prepared as described for
4-[2-ethyl -7-F& 4, O tri hyI - phenyl ) - 6, 7- di hydr o- 5H
i mdazo[ 1, 2-a]imda | ]-heptan-4-ol. LOMS: tR=1.74 min., (MH) =

410.17. 15 Exanple 52 C1

2-Trifluoromethyl-8-(2.4.6-trimethyl-phenyl)-5.6.7.8-tetrahvdro-imidazo[1,2a]

pyrimidine-3-carboxylic acid ethyl ester, scheme 7: (HH)

5  The appropriate N1-alkylated-2-bromoimidazole (0.473g, 1.02 mmol) was subjected
to silver triflate mediated cyclization in sulfolane (10 mL) as described above except
that the reaction was carried out for 48 h. At the end, the mixture was diluted with
ethanol (10 mL) filtered through a bed (2 x 4.5 cm) of C18 silica gel and washed with
another 50 mL more ethanol. The filtrate was concentrated in vacuo to ca. 20 mL. It

10 was then purified by preparative HPLC using a 20 miﬁ. linear gradient (25 min run)
of 30-100 % B in A in ten injections. Fractions containing the cyclization product
were combined and evaporated. The residue (0.39g) in 20 mL anhydrous ethanol
was stirred with (0.168 g, 2 mmol) NaHCOs for 1.5 h. Filtered and evaporated to
dryness to give 0.23 g (60 % yield) of cyclized product. LC/MS: #z = 1.8 min.,

15 [M+H] =382.
Intermediate 39

)

N N



N N~ WO 02/ 058704 PCT/US02/ 00841 -86

1- (2, 4-Di chl oro- 6- net hyl - phenyl ) - 6- et hyl -5- (1- propyl -but-1-enyl) -2, 3-di hydr
o- 1H i mweaefis78+ al i m dazol e, schene 11: (EEE) Prepared &sTdssvedshed for
6- et hyl - 5- (1-propyl -but-1-enyl)-1-(2, 4, 93-ri net hyl -

phenyl) -2, 3-di hydro-1 H i m dazo[ 1, 2-a]i m dazole. LCMs: tR = 1.54 mn. and
1.65 5 mn. (M/\) 392. 18. Exarrple53 CLCIN / NN\ LN

6- et hyl - £ anyh: b - 6-tr hyI phenyl) 2, 3-
di hydr o- |H@§§%Mﬂ[—ﬁ%ﬁ@%ﬁ%“ “é’@) R= 1.68 nin., (M#) = 394.10.

The foll ow | nt er nedi at es 32- be used to _synt hesi ze Exanpl es 54-55.
15 | nt er med Pglgeeapggopnrfqlt@ Qt})ﬂrester ((A) 032g¥1n I mL of anhydro¥1s tetrahydrofuran vrsrzgs

(3-Brono-propyl)-(2,4,6-trinethyl -phenyl)-amne, schene 7: (FF) WD
02/ 058704 Pcwausdo«zrth)@macess 63 1) af st MrTiddH petetahdirefotantat embisht
2,4,6-trinmethylaniline (13.5 g, 100 nmol) in di oxane

5 temperature. After 1h, 1 M NaOH (5 mL) was carefully added. Most of the

tetrahydrofuran was then evaporated. The residue was partitioned between ethyl
acetate (2 x 30 mL) and additional 10 mL. 1 M NaOH. Organic layer was dried
(NazSOy4) and evaporated. The residue after silica gel chromatography with
methanol:methylene chloride (1:99) yielded (0.025g) of alcohol. LC/MS: tg = 1.0

10 min., [M+H] =340, "H NMR (CD30D) § 6.93 (2 H, s), 4.62 (2 H, 5), 4.10 2 H, t, Jyic
= 6.1 Hz), 3.51 2 H, t, Jyic = 5.4 Hz), 2.29 (2 H, m), 2.27 (3H, 5), 2.13 (6 H, s).
Gradient NOESY experiment revealed NOE between exo methylene group and the

methylene at 6 position confirming the regiochemistry.

15 Intermediate 40

J/\Br
HN
Cl

(3-Bromo-propyl)-(2-chloro-4,6-dimethyl-phenyl)-amine, scheme 7: FF)

To a solution of the 2-chloro-4,6-dimethyl aniline (16.9g g, 108 mmol) in 1,4-
dioxane (80 mL) was added n-buty] lithium solution (2.5 M in hexanes, 48 mL),

20  dropwise, at 0°C under argon. The reaction mixture was warmed up to rt and stirred
for 20 min. 1,3-Dibromopropane (109 g, 543 mmol) was added and the reaction

mixture was stirred overnight. The mixture was filtered through celite and



(50 nmL) under argon was added 1.2 equivalents of 1.6 M n-BuLi in hexane
drop- wise. The brown m xture was allowed to warmup to roomtenperature
during 1 WO 02088870he end 50 nL (approx. 5 equiv.) of 1, 3-diPbrarsopemspane was
added in one lot and 5 stirred for 42 h-94recipitated LiBr was filtered and
the volatiles were renoved in vacuo. The residue was partitioned between
ethyl acetate (300 nL) and water (3x100 mni). The organic layer was dried

(Na2SO4) and:g¥anpendd. ephdalby ‘%a& B&rid H&l% OQH&%haslﬂé"@%% ﬁh)jnﬁiﬁ LC- M5
analysis was 61% Silica gel c hr omat ogr aphy of the crude product wlth

acet one/ hex 10 and
an i npure f(rskg%f3 I|( i’i}s%%n%? ﬁl% r&%&f aef% |za$3|t%ﬁ% é&gxﬁ%’go |g,g2§t Oﬁﬁggg
gave an additional 2.4 22 %yl el d C/ \VB.
256, 258 ( bryiREn ol @%ﬁ; R =THS KR | g{W@aﬂmZSﬂla(sgf@z Mot
Jj,C=6.4 H), 3.51 (2H t, J,,1e = 8.1 Hz), 2.46 (6 H, s), 2.45 - 2.38
(2 H m, 2.6399,(831H), %52(t15=|6nﬁfe]=1n;é3]i)a3.é63ﬁ3]=l\6.75 }BrZIﬂ),m.IB(&,I\SﬁH), 2.29 (s,
2- Brono-5-net hyl -3-[3-(2, 4, 6-trinmethyl - phenyl am no) - propyl | - 3H i m dazol e- 4-
car boxyl ix azfryl 2eahyd, 2t er, scheme 7: G5 A solution of (1.26 g, 5.4 mmol)
bronoi m dazol e in acetone (43 nL) was 20 conbined with
(3-bromopropyl)-2,4,6-trinethylaniline (lI.lg, 4.25 muvol) and
di azabi cycl oundecene (1.2 equiv). After 96 h, acetone was evaporated and
the residue_was é)c@r{i{}ieoned bet ween et hyl acetate (250 nlL) and water (3 X
50 nL). The r was dried (Na2SO4) and evaporated. The residue
was purified b¥ silica WO 02/058704 PCT/ US02/ 00841 -88

F

N
l \>—Br
N

S

2-Bromo-3-[3-(2-chloro-4.6-dimethyl-phenylamino)-propyl}-5-trifluoromethyl-

10 3H-imidazole-4-carboxylic acid ethyl ester, scheme 7: (GG)

To a solution of the imidazole (5.08 g, 17.7 mmol) in dry dimethylformamide (120
mL) was added the 3-bromopropyl aniline (5.37 g, 19.5 mmol) and cesium carbonate
(8.64 g, 26.5 mmol) at RT under argon. The reaction mixture was heated at 55°C
overnight, cooled and diluted with ethyl acetate (400 mL). The organic phase was

15 washed with water (2x), brine and dried (MgSOQy). Purification by silica gel column
chromatography using hexanes/ethyl acetate (90:10 to 70:30) afforded product (5.98
g, 12.4 mmol, 70%) as brown oil. LC/MS: tz= 2.2 min. [M+H] 483. '"H NMR
(CD3s0D) &: 6.98 (s, 1H), 6.86 (s, 1H), 4.49 (t, J = 7.55 Hz, 2H), 4.36 (q, J = 7.1 Hz,
2H), 3.10 (t, J = 6.95 Hz, 2H), 2.25 (s, 3H), 2.19 (s, 3H), 2.00 (m, 2H), 1.34 (t, J =

20 7.1 Hz, 3H).



gel colum chromat ography using a step gradient of 0%to 70% ethyl acetate
in hexane to give 1.1 g (50 %yield) of the required al kyl ated product. tR
= 1.3 m nwp 270§ MtH] = 408, 410 (brom ne pattern), 1H NPRT(USDXXBY¥1 8 6. 82
(2 H s), 4.45 (2 H t, Jic =7.5 H),-95-32 (2 H q, J;, =7.1 H), 3.05
(

2 H t, Jis=7.0H), 2.46 (3 H 55s), 2.29 (6 H s), 2.29 (3 H, s),
2.05 (2 H m, 1.37 (3 H t, Ji, = 7.1 Hz). 13CNMR (CDC13) 8160.3, 148.7,

129.7, 124. Bntdddediate®@. 6, 46.0, 45.7, 20.6, 18.5, 16.1, 14.3. A nore

pol ar product (0.04g) which corresponded to cyclization product fromthe N
3 al kylation of imdazole was al so obtained fromthe later fractions. 10
Internediate 3
2- Brono- 5-et R
car boxylic aEki
t he correspondin

N Br 10 ~NH

-3-[ 6-tri met hyl - phenyl am no) - propyl | - 3Hi m dazol e- 4-
gster, scheme 7: (G5 This conpound was prepared from

?}bworm jm dazole on a 12.9 15 mml scale as described in

t he previous Wl | ica gel chromatography of the crude product using

a step gradie of £70 % et'hyl acetate in hexane provided N3- derived

cyclization product (0.47g, 11 %yield), tR=1.3 mn., MS [MtH = 342,

and N1-derived al kylation product (2.99, 54 %yield); LOMS: tR=1.5 mn.,

[ MMH = 422, 424 (brom ne pattern), 1H NVMR (CD30OD) 8 6.74 (2 H, s), 4.40

(2 H t, Ji'l-(2-@8loro-4,6-dimethyl-phenyl)-6-trifluoromethyl-2,3.4.4a-tetrahydro-1H-

7.6kz), 4. 31(2H q, Ji ~=7. 2Hz) , 2. 94(2H, 1, J] , ~=7. 1Fz), 2. 83(2H, 0, J. = 7.6 Hz),
2.19 (6 H, S])l]p)%llikﬁné -3- ddrb&ﬁyhc]acﬁﬁetﬁil éteiter”f'!;oheine'37‘L gEHH t, Ji~=7.2 H),
1.19 (3 H, 8161. 2, 154.8, 144.0, 132.7,

130. 9, 1‘?50 51io4a %(%ﬁtlgn oftht aﬁcylaq?gd deefzﬁlel@ 984é5 19% mﬁ%l)zm séfolhfe (5%9111?’) 18.7,

14. 6, 14.
was added silver triflate (4.77 g, 18.6 mmol) at rt under argon. The flask was fitted

with a reflux condenser and heated at 150°C overnight. The whole setup was covered
with aluminum foil to keep the reaction mixture in dark. The reaction mixture was
filtered through celite and purified by reverse phase chromatography, using water,

10 methanol and trifluoroacetic acid. Product (3.43 g, 8.54 mmol, 69%) was obtained as
brown solid. LC/MS: # = 2.1 min. [M+H] 402. '"HNMR (CDsO0D) §: 7.01 (s, 1H),
6.92 (s, 1H), 4.38 (m, 2H), 4.32 (q, J = 7.15 Hz, 2H), 4.65 (m, 2H), 2.30 (m, 2H),

2.26 (s, 3H), 2.19 (s, 3H), 2.00 (m, 2H), 1.33 (t, /= 7.1 Hz, 3H).
15 Intermediate 43

FsC

| N\>‘N cl
xS

OH

[8-(2-Chloro-4,6-dimethyl-phenyl)-2-trifluoromethyl-5.6.7.8-tetrahydro-

imidazo[1,2-a]Jpyrimidin-3-yl}-methanol, scheme 7: (II)



WO 02/ 058704 PCT/ US02/ 00841 -89- Internmediate 35 3CN1\~Br ONr O ~NH
2-Brono-5-trifluoronethyl-3-[3-(2,4, 6-trinethyl-Ahenyl am no)-propyll-3H 5

i m dazol ewd-ocasdsokylic acid ethyl ester, schenme 7. (G5 TeCa/UBIANM841

di met hyl f ormam de sol uti on containing 5.-86smpl each of the bronoi m dazole
and bromopropyl aniline was added 1.2 equivalents of Cs2CO3. The reaction
m xture was stirred at anbi ent terrperature for 96 h. LC-MS indicated

appr oxi mat el To%@%ﬁ%ﬂ\b?fh)% o 945 8 & ﬁlyzlnﬁgu?%u?feﬁqféﬁr ofuhd Acgb@w th

ethyl 10 acetate (500 nL) and was ed w th water pr ox

et hanol had 0 to _br n e lon ayer
was dried (,\é%g%%dgfaerggbgla %?é%ﬁ'dﬁg%é mjllfﬁ 81;161&1“% E)Lgﬁlc unﬁ%yéﬁ:‘tﬁlﬁl( fied by
silica gel ogra wi.th ethyl acetate: hex 9) as el uent.

Fracti ons coﬂ{’é‘lq%"ﬁ@est m%&h%rs@tloemwﬁwaﬁém%efﬁ%ﬁﬁm ﬁe'af WHI ARt ed t o
give 0.51g (21 %yield). LM tR =15 1.5 mn., [MH = 462, 464 (brom ne
pattern), 1HRY dR@bplssal, was gddedidrapwise 1. qmmnc(hzexppsswf LA The 1Fackioplz)

4.35 (2 H t, JVk, =7.1 Hz), 2.96 (2 H t, Jvic = 7.1 Hz), 2.20 (6 H, s),

2.15 (3H5 s) mixtu@Av{sxtiactad with.e83/1 @Bethte (Bx10D"'mL). The ¢orhbired orgdfiayé58704
PCT/ US02/ 00841 -90- Internediate 36 0

was washed with water (2x), brine and dried (MgSOy). Purification by silica gel
column chromatography, using hexanes, ethyl acetate (90:10 to 60:40) afforded
product (2.12 g, 5.89 mmol, 69%) as off white solid. LC/MS: tz= 1.5 min. [M+H]
360. "H NMR (CDCls) 8: 7.10 (s, 1H), 6.97 (s, 1H), 4.04 (m, 2H), 3.65 (m, 2H), 3.42

10 (m, 2H), 2.32 (m, 2H), 2.28 (s, 3H), 2.19 (s, 3H).

Example 54

o)

v?‘ I:Q

2-Ethyl-8-(2.4.6-trimethyl-phenyl-5,6.7 ,Sftetrahvdro-imidazofl,2-a]pvrimidine-

15  3-carboxylic acid cyclopropylmethyl-propyl-amide, scheme 7: (ILL)

A solution of 0.15 g of N-cyclopropylmethyl, N-propyl amine (1.3 mmol) in toluene
(5 mL) was treated with 0.47 mL of 2 M trimethylaluminum in hexanes (0.94 mmol).
After 1h anhydrous toluene solution (2 mL) of the appropriate ethyl ester (59 mg,
0.17 mmol) was added. Refluxed for 4h. Allowed to cool to ambient temperature,
20  diluted with 25 mL dichloromethane and washed with 1M NaOH (8 mL), and water
(8 mL). Organic layer was evaporated and the residue in 2 mL dimethylformamide

was purified by prep HPLC using a 20 min linear gradient of 30-100 % B in A in a



EtO N NN

2- Met hyl -8-(2,4,6-trimethyl -phenyl)-5,6,7,8-tetrahydro-i m dazo[ 1, 2-

al pyri m dwoe28587e4 boxyl i c acid ethyl ester, schene 7: (HRPCH/UBEH00841
appropriate N1-al kyl ated 2-bronoi m dazolegg.(1 g, 2.1 mml) in sul folane (50
m.) was heated under argon in the dark with 1.2 equival ents of Ag2CG3 for
24h. The reaction mxture was cooled to anbient tenperature. Filtered,

dark f111rar é“%?“gp%? (P LOMafink 04 FLRPCORREE A b BB TP
E1 Ut P on w1 1 10 O S0 VD iels SO P ST 9%@?}%%&?@%&5{8“”

renoved. The sol vent was then changed to nmethanol :0.1 % trifluoroacetic
acid in wat ef2 H.2),3).2¢ 0B .20 8 Hngx 28, 317 €2 Henf)r 2:38 i(ZirI,smW@i&ﬁl‘(?’\&érsb 2.2%0f%oi ned
after LC-MS analysis to give 0.9 g of the required product as
trifluoroacetad)el.sal 1.50f(238 /9,023 1§20 UGBS x o, FrictibnstentaininbbH = 328, 1H
NVR 15 (CD30OD) 8 6.94 (2 H, s), 4.29 - 4.24 (4 H m, 3.47 (2 H t, Jlc =

(565HHZ)S) ? 1.217ncf1§hséé‘d ett@l estgr ‘@rére(c%nﬂimea)tc? rekodet tﬁ@stlihmggth}g f%gT ((4712 “liéa)oa% 2.12

147.9, 139. %Tgﬁg%agﬁa%%;%S 130. 7, 115 2, 60.8, 47.6, 44.4, 23.2, 21.2,

18. 3, 15.2, 58704 PCT/US02/ 00841 -91- Intermediate 37 0 EtO
N NN 2-Ethyl-8-(2,4,6-trinethyl-phenyl)-5,6,7,8-tetrahydro-im dazo
[ 1, 2-al pyri m di ne-

Example 55
o]
v/\N N/,>
| )N
H Fac” N

10 2-Trifluoromethyl-8-(2.4.6-trimethyl-phenyl)-5.6.7.3-tetrahydro-imidazo[1,2

a]pvrimidine-3-carboxylic acid cyclopropylmethyl-propyl-amide, scheme 7:

(LL)
The corresponding ethyl ester was subjected to Weinreb amidation using standard
protocols. The amide obtained was purified by Preparative HPLC with a 15 min

15 linear gradient of B in A in a 20 min run. Combined fractions were evaporated in
vacuo to give the required product. LC/MS: tz = 1.8 min., [M+H] = 449, "H NMR
(CDsOD) 87.03 (2 H, s),4.04 -3.97 (2H, 2 x m), 3.64 (2 H, t, Jyic = 5.6 Hz), 3.62 -

| 3.02 (4 H,4 xm),2.47 -2.32 (2H,m), 2.31 3 H,s),2.21 (3H,s), 2.20 (3H, s), 1.81

-1.07 (3H,3xm), 1.06-0.82 (3 H,2xm), 0.70 - 0.02 (4 H, 3 x m).

20

Intermediate 44



3-carboxylic acid ethyl ester, schene 7: (HH) 5 To the N1-al kyl at ed
2-brono-4-ethyl imdazole derivative (2.83 g, 6.7 mmol) in sulfolane (67
m.) was aw0edo0ig704 equi val ents of silver triflate. The reswcoiusg2/emsiuti on
was stirred in the dark at 150C under argg®n. Wthin 10 mn the solution
turned dark and it was stirred for 24 h when LC-MS indicated conplete
conversion to cyclized product. The reaction m xture was cool ed to anbi ent
tenperature. Filgered, diluted 10 with water containing 0.1%
trifluoroacefic C|d:to 335 n1_ and filtered again. The dark filtrate was

applied to a adecy 5|I a gel (C18) colum (4 x 15 cm pre-
equilibrated w A taiiing 0.1 %trifluoroacetic acid. Elution with
the same solRvent copt Anuyed until all the sul fol ane was renoved. The

o]

sol vent was thenF cha et hanol : 0.1 % trifluoroacetic acid in water
(2:3) collecting 25 nL size_ 13

actions which were conbined after LC M5
9 ons. Cyclization product that was 84 %
pure (1.-5 g) and pure cyclization product (570 ng). LOMS: tR=1.3 mn.,
[ M+H] 342, WD 02/ 058704 PCT/US02/ 00841 -92- Internmediate 38 O EtO I N,
~>--N F3C N . -
2-Tri f1 uor oneRRSHLYE : PR PS 2y L2 S ahsidr o- i m dazo |
1,2al pyrimdine-3- carboxyl | C aC| d eth I ester schene (HH) 5 The
appropri at e ARysiog : N¢Rtadiug eyReste SdElmﬂ)’I (HRas subj ect ed
to silver triflate rredl ated cycli zat| on in sulfolane (10 nL) as descri bed
above exceptThd tatespbsdingeatbyl aster (a7 omy, OiS@dnmual) ahd Li@H-H,O At10the) iend, t he
m xture was diluted with
5  dimethoxyethane:water (1:1, 113 mL) was heated to 55°C for 24 h.
Dimethoxyethane and water were evaporated. The residue in 3 mL dimethyl
formamide was treated with pentafluorophenyl trifluoroacetate (2.5 mL) and stirred
for 2 h. Volatiles were evaporated and the residue was purified by silica gel column
chromatography with methylene chloride and 2-propanol: methylene chloride (3:47).
10  Fractions containing the required activated pentafluorophenyl ester were combined to

give 0.15 g, 32 % yield). LC/MS: #z = 1.5 min., [M-+H] = 466.

General Procedure for amide formation preparation of Example 56-58 from
Intermediate 44: The pentafluorphenyl ester (15 mg, 0.036 mmol) in 1 mL

15  dimethylformamide was stirred with 0.18 mmol of appropriate amine and 0.18 - 0.36
mmol Cs,CO; at 70°Cfor 18 h. The mixture was diluted with water (0.8 mL) and
trifluoroacetic acid (0.2 mL). The resulting solution was purified by preparative
HPLC using a 20 min linear gradient with 30-100 % B in A as eluent in a 25 min run.
Fractions containing the required product were combined and evaporated to give the

20  appropriate amide in 20-50 % yield.



ethanol (10 nlL) filtered through a bed (2 x 4.5 cn) of Cl18 silica gel and
washed with another 50 nL nore ethanol. The filtrate was concentrated in
vacuo to we.02as87od.. It 10 was then purified by preparativeCHRSQ/usitng a 20
mn. linear gradient (25 mn run) of 3900 %B in Ain ten injections.
Fractions containing the cyclization product were conbined and evapor at ed.
The residue (0.399) in 20 nL anhydrous ethanol was stirred with (0.168 g,
2 mol ) NaHC@(af,gﬂegGS h. Filtered and evaporated to dryness to give 0.23
g (60 %yield) of cyclized product. LCOMS: tR=1.8 mn., 15 [MH = 382.

I nt er nedi at e HO F3C N WD 02/ 058704 PCT/ US02/00841 -93 f

2-Trifluoro | -8-(2, t hyl - phenyl )-5, 6, 7, 8-tetrahydro-i m dazo[ 1, 2
- al pyrimdi hene 7. (I1) The appropriate ethyl ester
(0.032g) in 1 nL of aphy to Netrahydrofuran was treated with an excess
(0.3 m) of 1 MLiAl Natr rofuran at anmbient 5 tenperature. After
lh, 1 MNaOH (5 nlL) jwas care dded. Most of the tetrahydrofuran was

t hen evaporated. The residue was—partiti oned between ethyl acetate (2 x 30
m.) and additional 10 nL 1 M NaOH “Oganic |ayer was dried (Na2SO4) and
evapor ated. The residue after silica gel chromatoraphy w th
met hanol : EM_iu.@.." ' bphenylSadi8 dag ol . LC/MS: tR =
1.0 10 mn., [MH = 340, 1HN|\/R(CD3CD)b693(2H s), 462(2H s),
4.10 (2 H, ta]p&r1hﬁd1m-£czilrbb&9hc atid phérethlyl-propil-anid& séhdrad 7: @129 (2 H m,
2.27 (311, s), 2.13 (6 H, s). Gadient NOESY experinent reveal ed NOE

bet ween &xo pRpiikl 898esBfiidYoRH eikBfple above. LC/MS: fz = 1.3 min., [M+H] = 445,

"H NMR (CD50D) §7.31 - 7.16 (5 H, m), 7.09. (2 H, 5), 4.31 - 2.72 (12 H, 7 x m),

232 (3 H,s),2.20(6H,s),2.05-1.43 (5H, m), 1.28-0.77 3 H, 2 x m).

Example 57

Y

2-Methyl-8-(2.4,6-trimethyl-phenyl)-5.6.7.8-tetrahydro-imidazo[1.2-

10

alpyrimidine-3-carboxylic acid cyclobutylmethyl-propyl-amide, scheme 7: (LL)

LC/MS: tz = 1.3 min., [M+H] = 409, 'H NMR (CD;0D) §7.10 (2 H, 5), 4.43 - 3.79
(2 H, m), 3.70 (2 H, t, Jyic = 5.5 Hz), 3.62 - 3.10 (4 H, m), 2.91 - 2.53 (1 H, m), 2.38 -
15 236(2H, m),2.33 3H,s),2.22 (6 H,s),2.10-1.22 (11 H, 4x m), 1.16-0.79 3 H,

m).



met hyl ene at 6 position confirmng the regiochemstry. 15 Internmedi ate 40

r Br HN ~ci  (3-Brono-propyl)-(2-chloro-4,6-dine thyl-phenyl)-am ne,

schene 7:wBp/0s8Te4 a sol uti on of the 2-chl oro-4, 6-di net hyl pamiusozies¢l6. 9g g,
108 mol ) in 1,4- dioxane (80 nL) was add®d n-butyl lithiumsolution (2.5 M
I n hexanes, 48 nL), 20 dropw se, at OC under argon. The reaction m xture
was warnmed up to rt and stirred for 20 mn. 1, 3-Di bronopropane (109 g, 543
mrol ) was adgﬁ;mgwsg he reaction mxture was stirred overnight. The

m xture was filtered through celite and WD 02/ 058704 PCT/US02/00841 -94
concentrated. Purifigation was carried out by reverse phase chronatography

using water, nethanpl avia’\>rifl uoroacetic acid to obtain product (20.01 g,
72.5 mol , GWb VI. LOMs: tR= 1.5 mn. [MH 277. 1H NWR
(CD30D) 6: 7.¥%¥2 (s )m}'.%. (s, 1H), 3.52 (t, J 6.65 Hz, 2H), 3.36 (t,
J =6.75 Hz, 2K7 2.36 (%, 2.29 (s, 5 3H), 2.14 (m 2H). Internediate
41 FF F N \ ON

-Br

2-Methyl-8-(2.4.6-trimethyl-phenyl)-5.6,7.8-tetrahydro-imidazo[1.2-

a]pyrimidine-3-carboxylic acid bis-cyclopropylmethyl-amide, scheme 7: (ILL)

5 LC/MS: tz = 1.4 min., [M+H] = 409, "H NMR (CD;0D) § 7.10 (2 H, 5), 4.15 - 3.95
(2H, m),3.70 2 H, t, Jyic = 5.5 Hz), 3.68 - 3.36 (4 H, m), 2.39 - 2.36 (2 H, m), 2.33

(3H,s),2.23(6H,5),2.09(3H, s), 1.25-1.05@ H, m), 0.41 - 0.05 (4 H, m).

Intermediate 39 was used to prepare Examples 59-95 and 331.

10
Example 59
v/\N N/_—»
s
H Fsc” N

Cyclopropyvlmethyl-propyl-[2-trifluoromethyl-8-(2.4,6-trimethvl-phenvl)-

5,6,7,8-tetrahydro-imidazo[1.2-a]pyrimidin-3-ylmethyl]-amine, scheme 7: (KK)

15  Intermediate 39 was dissolved in benzene (50 mL) and treated with with thionyl
chloride (5 mL). The solution was heated at reflux for 2h. The volatiles were
evaporated. The residue was evaporated twice with heptane (50 mL). The resulting
gum was dissolved in acetonitrile (30 mL) and treated with excess N- .

cyclopropylmethyl, N-propyl-amine (1 mL). After 1h LC-MS indicated clean



F1 C 2-Brono- 3-

[ 3- (2-chl oro-4, 6-di net hyl - phenyl am no) - propyl | -5-trifluoronethyl- 10

3H i m dazwbe24ssget boxylic acid ethyl ester, schenme 7: (GGPCTwsazemhuti on of
the imdazole (5.08 g, 17.7 nmmol) in dryiodi net hyl formam de (120 nlL) was
added the 3-bronopropyl aniline (5.37 g, 19.5 mol) and cesi um carbonate
(8.64 g, 26.5 mml) at RT under argon. The reaction m xture was heated at

ooC  overn' 9bbnveRRf BnaRAufitd | E@léﬂﬁhgm%%%’&ergﬁﬁ{/@t BcdiBih The

a
or gani c. phase was 15 was wat er rine an rre EI\/gSO4)

Purlflcatlon r si ng. hexanes

Foet at o (00 58 %ateﬁoan%dﬂ 5%9%@1?&%8& Pﬁpﬁaﬁﬁawg oG, LB SRR WG é’Pas
brown oil. LONMS: tR. = ‘JHZ“ 483. 1H NMR, (CD3OD) 6: 698 (s, 1H),
6.86 (s, 1H) gra@eggel(lglon gsngg %O-gg etigqq))l ingvaigy @atall}}ngOﬂ % tp@uorogq.q)tlc 3. 10
(t, J =6.95 Hz, 2H), 2.25 (s, 3H), 2.19 (s, 3H, 2.00 (m 2H), 1.34 (t, J
= 20 7.1 HzaciQWL'acmwm%SﬁQllhelilemiit@QZD@%%re Gc@@inebdmrcdmg@lateé m2 F F /
FN-N OC Nro

1-(2 Chl of o- 4adiodd gikhld regheed hrhine-(0117§| I10% @vetallylield fidod tidacytietatishydr o- | H-
[11pyrindine-5-carboxylic acid ethyl ester, schene 7: HH) 5 To a sol ut| on

g](cjdteges?: \%L ﬁt(’?? éjfﬂ?" g2t %gwméf%?@%@f%ggﬁ 9(8?%}17%% ask vvas
fitted wt h\z}spézgll 37456 @ﬁ”t " 2% 82580 B 1LYV EH I SIg ROl @

setup was co
2xm),2.36 (2H, m),2.29 3 H,s),2.15(6H,s),1.81-1.76 (2H, m), 1.28 -1.21 (1

—

H, m), 1.02 3 H, t, Jyic = 7.3 Hz), 0.86 - 0.82 (2 H, m), 0.51 - 0.47 (2 H, m).
10

Example 60

s

3-(3,6-Dihydro-2H-pyridin-1-ylmethyl)-2-trifluoromethyl-8-(2.4.6-trimethyl-

phenyl)-5.6,7.8-tetrahydro-imidazo[1,2-a]pyrimidine, scheme 7: (KK)

15  Prepared as described for the example above. LC/MS: #z = 1.3 min., MS: [M+H] =

405.



with alumnumfoil to keep the reaction m xture in dark. The reaction
mxture was filtered through celite and purified by reverse phase

chr omat ogwaphgss7asi ng wat er, 10 net hanol and trifl uor oacePCe/tso2/eh84Pr oduct
(3.43 g, 8.54 mmol, 69% was obtai ned ago2brown solid. LCMS: tR= 2.1 mn.
[ MPtH 402. 1H NWR (CD3OD) S: 7.01 (s, 1H), 6.92 (s, 111), 4.38 (m 2H),
4.32 (q, J = 7.15 Hz, 2H), 4.65 (m 2H, 2.30 (m 2H, 2.26 (s, 311), 2.19
(s, 3H), 2.%&%1(,?@), 1.33 (t, J =7.1 Hz, 3H). 15 Internediate 43 F3C N
N C NU CH

[ 8- (2-Chl or 0- 4§-di net hyl - phenyl )-2-trifluoronethyl-5,6,7,8-tetrahydro-

i m dazo[ 1, 2-gl pywiri di n-3-yl | -nmet hanol, schene 7: (11) WD 02/058704

PCT/ US02/ 0084/~ 96\T0 solution of the ester (3.43 g, 8.54 mmol) in
anhydr ous tetrar_h¥ 6f 4ran] (100 mL) at OC under argon was added dropwi se a
solution of LitHRru rnum hydride (1 Min hexanes, 86 niL). The reaction
m xture was stirred for|an hour and an aqueous solution of Rochelle salt
was added dropw se to~fgthepch excess of LAH The reaction 5 m xture was
extracted wth ethyl
washed with water (2x),

col um chr omat ogr aphy, using hexanes, ethyl acetate (90:10 to 60: 40)

af forded product (2.12 g, 5.89 nmol, 69% as off white solid. LCM: tR =
1.5 min. [ M-BiThidmorpHdlinNMRINERCIE 2 trifluororhfthiyb 8-(2149)6-trém8fhyl-pheryl)-, 4. 04 (m
2H), 3.65 (m 2H), 3.42 10 (m 2H), 2.32 (m 2H), 2.28 (s, 3H), 2.19 (s,
311) . Exan,6,78%etrahydro-imidazo[1,2-alpyrimidine, scheme 7: (KK)

(e
te (3x100 nL). The conbined organic |ayer was
brine and dried (MgSO4). Purification by silica gel

5  Prepared as described for the example above. LC/MS: #g = 1.5 min., MS: [M+H] =

425.

Example 62

e

10 3-Piperidin-1-ylmethyl-2-trifluoromethyl-8-(2.4.6-trimethyl-phenyl)-5.6.7.8-

tetrahydro-imidazo[1,2-a]pyrimidine, scheme 7: (KK)

Prepared as described for the example above. LC/MS: tg = 1.5 min., MS: [M+H] =

407.



ON , -N NZ2-Ethyl-8-(2,4,6-trinethyl-phenyl)-5,6,7,8-tetrahydro-i m dazo
[1, 2-al pyrimdine- 15 3-carboxylic acid cycl opropyl net hyl - propyl -am de,
scheme 7:wQlopssxosol uti on of 0.15 g of N-cycl opropyl met hylPCTNSpr/egsyl  am ne
(1.3 mmol) in toluene (5 nL) was treatd®3wi th 0.47 nL of 2 M
trinmethylalum numin hexanes (0.94 mol ). After |h anhydrous tol uene
solution (2 nL) of the appropriate ethyl ester (59 ng, O0.17 nmmol) was
added. Refl uggsmpRréxh. Allowed to cool to ambient tenperature, 20 diluted
with 25 nL di chl oronmet hane and washed with 1M NaOH (8 nlL), and water (8
m.). Organic |ayer was evaporated and the residue in 2 nL dinethylformam de
was purified prep BPLC using a 20 mn |linear gradient of 30-100 %B in A
ina W 02/0 8704; CT/ US02/ 00841 -97 25 min run. Fractions containing the

required corrp rrbl ned to give |l Ing of the amde. LOMS: tR= 1.4
mn., [MH = /IH (CD3CD) b 7.10 (2 H s), 4.20 - 3.20 (8H, 4 x
m, 2.47(2H 2.33 (3 H s), 2.23 (6 H, s), 1.80 - 1.57
(2 H m, 1.22 - 0 20 ( 1 H 4 X m . Fractions containing 5 unchanged et hyl
ester were conbi ned over the starting ethyl ester (43 ny) as
trifluoroacetate salt. nple 55 o NN', -N F3CN

3-(2-Methyl-piperidin-1-ylmethyl)-2-trifluoromethyl-8-(2.4.6-trimethyl-phenvl)-

5,6,7.8-tetrahydro-imidazo[1,2-a]pyrimidine, scheme 7: (KK)

5  Prepared as described for the example above. LC/MS: #z = 1.4 min., MS: [M+H] =

421.

Example 64

o

10 3-(4-Methyl-piperidin-1-ylmethyl)-2-trifluoromethyl-8-(2,4,6-trimethyl-phenyl)-

5,6,7,8-tetrahydro-imidazo[1,2-alpyrimidine, scheme 7: (KK)

Prepared as described for the example above. LC/MS: #z = 1.5 min., MS: [M+H] =

421.



10
2-Trifluoronethyl-8-(2,4,6-trimethyl-phenyl)-5,6,7,8-tetrahydro-i m dazo[1, 2
al pyri m dwoe28587e4 boxyl i ¢ aci d cycl opropyl net hyl - pr opyl - akcaaSozeisene 7:
(LL) The corresponding ethyl ester was slOdj ected to Weinreb am dati on using
standard protocols. The am de obtai ned was purified by Preparative HPLC
wth al5 mn 15 linear gradient of Bin Ain a 20 mn run. Conbi ned
fractions WeE§ S Wated in vacuo to give the required product. LCIMS: tR
= 1.8 mn. 449, 1H NVR (CD3CD) 6 7.03 (2 H, s), 4.04 - 3.97 (2H
X n) 3. 64 (2 H t Jv;c = 5.6 Hz), 3.62 - 3.02 (4 H 4xm, 2.47 - 2.32

( , 2.3 N 2 21 (3 H s), 2.20 (311, s), 1.81 - 1.07 (3 H 3

X , 1060 0.70 - 0.02 (4 H 3 x m. 20 Internedi ate 44

V\D 2/ 058704 -98- FF/ I FO\NON FF1---N N--4
)(l"

2- Met hyl -8- (2, 4 6 tr| phenyl )-5, 6, 7, 8-tetrahydro-i mdazo [1, 2-
alpyrlnldlne 3- carboxyllc cid pentafluorophenyl ester, schene 7. (HH) The
correspondi ng ethyl este 7 mg, 0.52 mmol) and Li OH H20 (110 ng) in 5
di mret hoxyet hane: wat er (1: 13 nmL) was heated to 55C for 24 h.

D net hoxyet hane and wat er re evaporated. The residue in 3 niL di nethyl
formam de was treated w th'!pentafl uorophenyl trifluoroacetate (2.5 nL) and
stirred

Benzyl-methyl-[2-trifluoromethyl-8-(2,4.6-trimethyl-pheny-5.6.,7.8-tetrahvdro-

imidazo[1,2-a]pyrimidin-3-ylmethyl]-amine, scheme 7: (KK)

5  Prepared as described for the example above. LC/MS: #g = 1.5 min., MS: [M+H] =

443.

Example 66

10 Methvl-phenethyl-[2-trifluoromethyl-8-(2.4.6-trimethyl-phenyl)-5.6.7.8- -

tetrahydro-imidazo[1.2-a]pyrimidin-3-ylmethyl]-amine, scheme 7: (KK)

Prepared as described for the example above. LC/MS: #z = 1.5 min., MS: [M+H] =

457.



for 2 h. Volatiles were evaporated and the residue was purified by silica
gel colum chromat ography with nethyl ene chloride and 2-propanol :

nmet hyl enewohikossd7oe (3:47). 10 Fractions containing the re®airresdz/ensti vat ed
pent af | uor ophenyl ester were conbi ned td05give 0.15 g, 32 %yield). LC M
tR=1.5 mn., [MtH = 466. General Procedure for am de formation
preparation of Exanple 56-58 from Internediate 44: The pentafl uorphenyl
ester (15 ngEXQm?ﬁﬁg;mml) in 1 nL 15 dinethylformanm de was stirred with
0.18 mvol of appropriate amne and 0.18 - 0.36 nmml Cs2CO3 at 70C for 18
h. The m xture was dil ut wth water (0.8 nmL) and trifluoroacetic acid
(0.2 ). Thewresultin mtion was purified by preparative HPLC using a
20 mn linear gra ent]) 30-100 % B in A as eluent in a 25 mn run.
Fractions contai pi r egu
give the 20 appjfoptiate am
PCT/ US02/ 00841 -99- Example58 i | o\ NI NF~ ~>N N

2- Met hyl -8-(2, 4, 6-trinmethyl -phenyl)-5,6,7,8-tetrahydro-imdazo [ 1, 2-

al pyri m di ne-3-carboxylic acid phenethyl-propyl-am de, schenme 7: (LL) 5
Prepared as dualyl-Restifhtroinechyd-8a(2pl, @ tiibmettey]-phehid:5,6,R8tetkaBydron. , [ MtH =
445, 1H NWR (CD3OD) 8 7.31 - 7.16 (5 H m, 7.09. (2 H s), 4.31 - 2.72

(12 H 7 X ”irmda%e:iéﬁ mﬁ}nia’ 1Bty -dihin) schénf®S7:-(KK)A3 (5 H m, 1.28 -
.77 (3 H, X anplre

5  Prepared as described for the example above. LC/MS: tz = 1.4 min., MS: [M+H] =

}n 20-50 % vyield. WO 02/ 058704

419.

Example 68
SN N//>

10 Dipropyl-[2-trifluoromethyl-8-(2.4.6-trimethyl-phenyl)-5,6,7.8-tetrahvdro-

imidazo[1,2-a]pyrimidin-3-ylmethyl]-amine, scheme 7: (KK)
Prepared as described for the example above. LC/MS: g = 1.4 min., MS: [M+H] =

423.

15 Example 69



N/>-N N 10 2- Met hyl - 8-

, 6-trinethyl-phenyl)-5,6,7,8-tetrahydro-i mdazo [1, 2-

i m dwo@28587e¢ boxyl i ¢ acid cycl obut yl net hyl - propyl - anPde/ussziisue 7:
LCMS: tR= 1.3 mn., [MH = 409,106H NVR (CD3OD) S 7.10 (2 H, s),
3.79 (2H,mM,3.70(2H,t,Jic,=5.5Hz),3.62-3.10 (4 H m, 2.91 - 2.53
m, 2.38 15 2.36 (2 H m, 2.33 (3 H s), 2.22 (6 H s), 2.10 - 1.22
4 X Mpyehlhfithy§s Zﬁﬂﬁérdiheth@ 8- Pk e (P n&ivli-5'8026- 98By aro 1 00-

X

8 N~ 7>- NN 2-VEth
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nple 5
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r d
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0
met hS) 7283t efrahyd a

i mdi ne%ﬁ@m&my&%k LS %% %I(kgbi de, scherre 7: (LL)
CM: tR= 1.4 mn {) 409, 1HN|\/Rq(_:(CD3CD 8 7.10 4.15 -

2H, m) , Qrepe(eﬁﬁS@esyp edsfasthe examigas aboys( WM 72 =Jot Ming M;*Hj M3 (3
L 2.23 (6 H s), 2.09 (3 H s), 1.25 - 1.05.(4 H n), 0.41 - 0.05 (4

, M. Int er’rﬁ%dl ate 39 was used to prepare Exanples 59-95 and 331. 10
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Example 70

FSC}Q

Butyl-ethyl-[2-trifluoromethyl-8-(2.4.6-trimethyl-phenyl)-5,6,7.8-tetrahydro-

imidazo[1.,2-a]pyrimidin-3-ylmethyl]-amine, scheme 7: (KK)

10  Prepared as described for the example above. LC/MS: g = 1.4 min., MS: [M+H] =

423.

Example 71

m}g

15 Ethyl-(2-methyl-allyl)-[2-triftuoromethyl-8-(2.4,6-trimethyl-phenyl)-5.6.7.8-

tetrahydro-imidazo[1,2-a]lpyrimidin-3-ylmethyl]-amine, scheme 7: (KK)




F3C N

Cycl opropyl net hyl - propyl -[2-trifluoronethyl-8-(2,4,6-trinethyl-phenyl)-

5, 6, 7, 8- twOralgIno- i m dazo[ 1, 2- al pyri m di n- 3-yl net hyl | - anPo@/USsiisue 7:

(KK) 15 Internediate 39 was dissol ved -107-benzene (50 nL)' and treated with
with thionyl chloride (5 nL). The solution was heated at reflux for 2h. The
vol atiles were evaporated. The residue was evaporated twi ce wth heptane
(50 mL). Th 4%, I niqt Mg and
treated w tﬁaéﬁéeaséé ‘%Cn cyclo r??gp?/ﬂg aBSﬂS F“@fﬁgg?lgp;ld%ﬂrfnﬁg@& . After

1h LG MS |ngi ated cl ean WO 02/ 058704 PCT/U802/00841 -101 conver5|on to
the require i al kyl am nonmet hyl derivative. Acetonitrile was evaporated

and the residue was purified by C18 columm chronmat ography with a step

gradi ent elution using 20-60 % nmethanol in water containing 0.1 %
trifluoroacetic acid. Fractions containing the required product were

conbi ned andExanaple73t ed in 5 vacuo to give the required amine (0. 17g, 51 %
overall yield fromthe cyclization product). LM tR=1.3 mn., [MH =
435, 1H NWR (CD30D 6 98 (2 H, s), 4.56(2H,s),4.16(2Ht, J;

c=5.8Hz), 3.6 ~=5.5Hz),3.23-3.18(4H, 2 x m, 2.36 (2 H m, 2.29
(3 H s), 2. s 1.76 (2 H . m, 1.28 -1.21 (1 H m, 1.02
(3 H t, Jic = 6 §6 -10.82 (2 H, n) 0.51 - 0.47 (2 H m. 10
Exanpl e 60 CN FBC/ LT2

3- (3, 6-D hydro-2H pyri di -I- | met hyl )-2-trifluoronethyl-8-(2,4,6-trimnethyl-

3-(3-Phenyl-pyrrolidin-1-ylmethyl)-2-trifluoromethyl-8-(2.4,6-trimethyl-

phenyl)-5.6.7.8-tetrahydro-imidazo[1,2-a]pyrimidine, scheme 7: (KK)

Prepared as described for the example above. LC/MS: #z = 1.8 min., MS: [M+H] =
469.
10

Example 73

CF3

xﬁ

Cyclopropvlmethyl-(2.2.2-trifluoro-ethyl)-[2-trifluoromethyl-8-(2.4.6-trimethyl-~

phenyl)-5,6.7.8-tetrahvdro-imidazo[1,2-a]pyrimidin-3-ylmethyll-amine, scheme

15 7: (KK)



phenyl)-5,6, 7, 8-tetrahydro-i m dazo[l, 2-al pyri m dine, schene 7: (KK) 15
Prepared as described for the exanple above. LOMS: tR=1.3 mn., M

[ MiH _  wWO092/0882002/ 058704 PCT/ US02/ 00841 -102- Exanpl e @CTAS2/@S@N /

F3C nN -108-

3- Thi onor phol i n-4-yl nmet hyl -2-trifl uoronethyl-8-(2, 4, 6-trinethyl-phenyl) -
5,6,7,8-tetrahydro-i mdazofl, 2-al pyri mdine, schene 7: (KK) 5 Prepared as
descri bed f - . ' = nLn. " Mgl _ 425.
e 0% %eé%%d%ﬁ%@%hg%@&ﬁ)ﬁfe exafdpiEibVE ToMS N8 mifE: MMl =

3- Pi peri di ngq%l met hyl - 2-trifluoronethyl-8-(2,4,6-trimethyl-phenyl)-5,6,7,8
- tetrahydro-im dazof 1,2-al pyrimdine, schene 7. (KK) Prepared as

descri bed for the exanple above. LOMS: tR=1.5mn., M5 [MH _ 407. WO
02/ 058704 PCT/ US02/ 00841 -103- Exanmple 63 dN

Example 74

CF3
F

F
N
> % Nj
FsC N/J\N

5
Cyclopropylmethyl-(2.2,3,3,3-pentafluoro-propyD-[2trifluoromethyl-8-(2.4.6-
trimethyl-phenyl)-5.6.7,8-tetrahydro-imidazo[1,2-alpyrimidin-3-ylmethyl]-
amine, scheme 7: (KK)
Prepared as described for the example above. LC/MS: tz = 1.9 min., MS: [M+H] =
10 525.

Example 75

N(
N
T

Cyclopropylmethyl-ethyl-[2-trifluoromethyl-8-(2.4.6-trimethyl-phenyl)-5.6.7.8-

15  tetrahydro-imidazo[1.2-a]pyrimidin-3-ylmethyl]-amine, scheme 7: (KK)




F3C NN

3-(2-Methyl -piperidin-I-ylmethyl)-2-trifluoronethyl-8-(2,4,6-trimnmethyl-phen
yl 5, 6, W6-0kess7ahydr o-i m dazo[ 1, 2-al pyri m di ne, schenme 7PCTHRIs)2/&08Pr epar ed
as described for the exanple above. LCWB9-tR = 1.4 min., M5 [MH _ 421.
Example 64 --CN F3C N N 10

3-(4-Met hyl -pi peridin-1-ylnethyl)-2-trifluoronethyl-8-(2,4,6-trimnmethyl-phen
yl)- 5,6,7, 8Pfe§£r”eé'ﬁé(éés@fibéﬂ FRAHR deadipld SDOVE TLEMS 1, SCITS BN,/ M mﬂﬁqrzepar ed
as described for the exanple above. LOMs: tR=1.5 mn., M5 [MH _ 421.
WO 02/ 058704,£CT/ US02/ 00841 -104- Exanple 65 / \ NN FgC N N

Benzyl -met hyl'-T2-trifl uoronethyl -8-(2, 4, 6-trinethyl -phenyl)-5,6,7, 8-tetrahy
dro- imdazo[1, 2-al pyrimdin-3-ylnmethyll-amne, schenme 7: (KK) 5 Prepared
as described for the exanple above. LOMs: tR=1.5 mn., M5 [MH _ 443.

Exanmpl e 66
i Example 76

(

g¥se

N

CF3

Cyclobutylmethyl-(2,2,2-trifluoro-ethyl)-[2-trifluoromethyvl-8-(2.4.6-trimethyl-

pheny})-5.6,7.8-tetrahvdro-imidazo[1,2-a]pyrimidin-3-ylmethyl]-amine, scheme

7: (KK)
Prepared as described for the example above. LC/MS: fg = 1.9 min., MS: [M+H] =

10 489.

Example 77
- H}
N
A

Cyclobutylmethyl-propyl-[2-trifluoromethyl-8-(2.4,6-trimethyl-phenyl)-5.6.7.3-

15  tetrahydro-imidazo[1.2-alpyrimidin-3-ylmethyl|-amine, scheme 7: (KK)




NN ~>N F3CN 10

Met hyl - phenet hyl -[ 2-trifl uoronet hyl -8-(2, 4, 6-trinethyl -phenyl)-5,6,7, 8-
t et rahydrwoiogioskrao| 1, 2- al pyri m di n- 3-yl met hyl | - am ne, scheca/usn2/¢uigk)
Prepared as described for the exanple allave. LCOMS: tR = 1.5 mn., M

[IVH—I] _457. WD 02/ 058704 PCT/ US02/00841 -105- Exanple 67 NN ~~-N F3C
Dl al I _yl-[2- Pfepﬁllea% ae&hla&h ﬁﬁ%ﬁﬁﬁé ﬁﬂd%tm}MQ%Wﬂ?nﬁnGM@ Sty gty r-ahydr o-
i mdazo[1, 2-al pyri mdin-3-yl methyll-am ne, schenme 7: Prepared as

descri bed fo&ﬁ he exanpl e above. LOMs: tR=1.4 m n. MS: [ MiH]  419.
Exanple 68 NN F3C N 10

Di propyl -[2-trifluoromethyl-8-(2,4,6-trinethyl-phenyl)-5,6,7,8-tetrahydro-
i mdazo[1, 2-al pyrimdin-3-yl nethyll-am ne, schene 7: (KK) Prepared as
described for the exanple above. LGWS: tR = 1.4 mn., MS: [MH  423. 15
Exanpl e 69 Xxample 78

/
)

5
Propyl-[2-trifluoromethyl-8-(2,4.6-trimethyl-phenyl)-5.6,7,8-tetrahydro-
imidazo[1,2-a]pyrimidin-3-ylmethyl]-(3,3,3-trifluoro-propyl)-amine, scheme 7:
(KK)
Prepared as described for the example above. LC/MS: tg = 1.8 min., MS: [M+H] =
10 477.

Example 79

Propyvl-(2,2.2-trifluoro-ethyl)-[2-trifluoromethyl-8-(2.4,6-trimethyl-phenyl)-

15  5,6,7.8-tetrahydro-imidazo[1,2-a]pyrimidin-3-ylmethyl}-amine, scheme 7: (KX)




N F3C N N WO 02/ 058704 PCT/ US02/00841 -106 Butyl-nethyl-f
2-trifluoronethyl-8-(2,4,6-trimethyl-phenyl)-5,6,7,8-tetrahydro- i m dazof
1, 2- al pyrwoiodioss784+ _yl met hyl | - am ne, schene 7: (KK) Prepar @dTasoziemser i bed
for the exanple above. LOMS tR = 1.4 4ian, M5 [MH  409. 5 Exanple 70
N -/--/ nNF3CB utyl-ethyl- f 2-trifluoronethyl-8-
(2,4,6-trinmethyl-phenyl)-5,6,7, 8-tetrahydro-
i m dazofl, 2- i Mgm; . R red as
descri bed fo?lje?%[g& ggxggrsr%il b}dﬁgg@{g@k% ?c”&b'&@e L%q i 19(1%1!\?8’ 1q(]?I'\}P:EKI/II]%@423.
Exanmple 71 / F3C N 15 Ethyl -
(2-methyl -alTyr)-f2-trifluoronethyl-8-(2,4,6-trinethyl-phenyl)-5,6,7,8-
tetrahydro-im dazoll, 2-al pyri m di n-3-yl nethyl|-am ne, schene 7: (KK) WO
02/ 058704 PCT/ US02/ 00841 -107 Prepared as described for the exanpl e above.
LOMS: tR=1.6 mn., M5 [MH

Example 80

o
g0

5
(2,2,3,3.3-Pentafluoro-propyl)-propyl-[2-trifluoromethyl-8-(2.4,6-trimethyl-
phenyD)-5,6.7.8-tetrahydro-imidazo[1,2-a]pyrimidin-3-ylmethyl]-amine, scheme
7: (KK)
Prepared as described for the example above. LC/MS: #z = 2.0 min., MS: [M+H] =
10 513.

Example 81

S

Phenethyl-[2-trifluoromethyl-8-(2.4,6-trimethyl-phenyl)-5,6,7.8-tetrahydro-

15 imidazo[l,2-alpyrimidin-3-ylmethyl]-(3,3.3-trifluoro-propyl)-amine, scheme 7:

(XK)



421. Exanple 72 N F3CnN 11 C5

3-(3-Phenyl -pyrrolidin-l-ylnmethyl)-2-trifluoronethyl-8-(2,4,6-trinethyl-
phenyl ) - 5w0,0Z/08870€t r ahydr o-i m dazof 1, 2-al pyri m di ne, schecs/Us02/(ikik)
Prepared as described for the exanple aljgge. LC/MS: tR=1.8 min., M
[MtH] _  469. 10 Exanple 73 CF3 A" NN V --F3C/ n N

Cycl opropyl net hyl -(2,2,2-trifluoro-ethyl)-f

2-trifluoro [

2o 112" B (b L heye 1O, 1.0 i S D =
schenme 15 7. KK) WO 02/ 058704 PCT/ US02/ 00841 -108 Prepar ed as descri bed
for the exanﬁ above. LOMS: tR=1.8 min., M5 [MH _ 475. Exanple 74
CF3 F

Example 82

Foc” N
5

Phenethyl-(2.2,2-trifluoro-ethyl)-[2-trifluoromethyl-8-(2,4,6-trimethyl-phenyl)-
5,6,7.8-tetrahydro-imidazo[1,2-a]pyrimidin-3-ylmethyl]-amine, scheme 7: (KK)
Prepared as described for the example above. LC/MS: g = 1.9 min., MS: [M+H] =
525.

10
Example 83

SOy

Phenethyl-propyl-[2-trifluoromethyl-8-(2.4,6-trimethyl-phenyl)-5.6,7.8-

tetrahydro-imidazo[1,2-a]pyrimidin-3-ylmethyl]-amine, scheme 7: (KK)

15  Prepared as described for the example above. LC/MS: #g = 1.8 min., MS: [M+H] =

485.



NF3SCN N 5

Cycl opropyl net hyl - (2, 2, 3, 3, 3-pent af |l uoro-propyl )-[2trifl uoronethyl-8-(2,4,6
- trinet wb-oplsstgd ) -5, 6, 7, 8-t et rahydro-i m dazo[ 1, 2- al pyri ®caiuse8eogknet hyl | -
am ne, schene 7: (KK) Prepared as descrifgd for the exanple above. LC M
tR=21.9 mn., M5 [MH _ 10 525. Exanple 75 | >-/ F3C/

Cycl opropyl net hyl -ethyl -[2-trifl uoronethyl -8-(2, 4, 6-trinethyl-phenyl)-5,6,7
,8 15 tet rahEg%?,- H\%‘pazo[ 1, 2-al pyrimdin-3-ylnethyll-am ne, schene 7: (KK)
WO 02/ 058704 P S02/ 00841 -109 Prepared as described for the exanple
above. L MS: tR=1.3 mn., M5 [MH _ 421. Exanple 76 rCF3 N F3C nN

l 5 ,

Cycl obut yl e thrifl uoro-ethyl)-[2-trifluoromethyl-8-(2,4,6-trinet
hyl - phenyl)-5,6, 7, 8- etrqhy%;o-inidazo[1,2-alpyrinidin-3-y|nethy|]-anine,

schene N
| )
Fc” N

Ethyl-phenethyl-[2-trifluoromethyl-8-(2.4,6-trimethyl-phenyl)-5,6,7,8-

tetrahydro-imidazo[1,2-a]Jpyrimidin-3-ylmethyl]-amine, scheme 7: (KK)
5  Prepared as described for the example above. LC/MS: 7z = 1.7 min., MS: [M+H] =

471.

Example 85

CF3

N

Fo¢” N

10 Benzyl-(2,2.2-trifluoro-ethyl)-[2-trifluoromethyl-8-(2.4.6-trimethyl-phenyl)-

5,6.7.8-tetrahydro-imidazo[1,2-a]Jpyrimidin-3-ylmethyl]-amine, scheme 7: (KK)

Prepared as described for the example above. LC/MS: #z = 1.8 min., MS: [M+H] =

S11.



7: (KK) Prepared as described for the exanple above. LOMS: tR=1.9 mn.,
M5: [MHH] _ 10 489. Exanple 77 N F3C N N

Cycl obut yWomtigd7epr opyl -[ 2-tri fl uoronet hyl -8-(2, 4, 6-tri metrkyivsphensyi ) -5, 6, 7
, 8- 15 tetrahydro-i m dazo[ 1, 2-al pyri m dini43-yl met hyl | -am ne, schene 7: (KK)
WO 02/ 058704 PCT/ US02/ 00841 -110 Prepared as described for the exanple
above. LGWS: tR = 1.7 mn., NS [MtH 449. Exanple 78 FSCF C/ nN 3 5
Propyl -[ 2-tgakik ng’mthyl 8- (2,4,6-trinethyl -phenyl)-5,86, 7, 8- tetrahydro-

i mdazo[1, 2-alpyrimdin-3-ylnmethyll-(3,3,3-trifluoro- Propyl) am ne, schene
7t (KK) Prepared as deggsibed for the exanple above. LGMS: tR = 1.8 mn.,
M5 [MHH] 10 477 arrple 79 F3C—-/ F3C nN

Propyl -(2, 2, o et hyl) -

2- trifluoro 8 N2 trlrrethyl-phenyl) 15 5,6, 7, 8-tetrahydro-i m dazof
1,2-al pyrim 3 ylLf, | I Sam ne, schene 7: (KK)

Benzyl-[2-trifluoromethyl-8-(2.4,6-trimethyl-phenyl)-5.6,7.8-tetrahydro-

imidazo[1,2-a]pvrimidin-3-vlmethvi]-(3,3,3-triﬂuoro-pr0pvl)-amine, scheme 7:

5 (KK)
Prepared as described for the example above. LC/MS: #z = 1.8 min., MS: [M+H] =

525.

Example 87

r S

10

(2-Cyclopropyl-ethyl)-propyl-[2-trifluoromethyl-8-(2.4.6-trimethyl-phenyl)-

3,6.7.8-tetrahydro-imidazo[1,2-a]pyrimidin-3-ylmethyl]-amine, scheme 7: (KK)

Prepared as described for the example above. LC/MS: tz = 1.7 min., MS: [M+H] =
449.

15



WD 02/ 058704 PCT/ US02/ 00841 -111 Prepared as described for the exanple
above. LOMS: tR=1.9 min., M5 [MH _ 463. Exanple 80 F F F3C F3C ~D
NN 5 WO002/058704 PCT/US02/00841

(2,2, 3,3, 3-Pent af | uor o- propyl ) - propyl - [ 215¢i f | uor onet hyl - 8- (2, 4, 6-tri net hyl
- phenyl)-5,6,7,8-tetrahydro-imdazo[ 1, 2-al pyri m di n-3-yl net hyl | -am ne,
schenme 7: (KK) Prepared as described for the exanple above. LOM: tR =
2.0 mn., MSExh 88 10 513. Exanple 81 CF3 N NDN | / F3C N -

Phenet hyl -[2-trifluoronethyl-8-(2,4,6-trimethyl-phenyl)-5,6,7,8-tetrahydro
15 i mdazo[ 1, 2-al pyrinjdin-3-ylmethyll-(3,3,3-trifluoro-propyl)-am ne,
schene 7: (WZ/ 058704 PCT/ US02/ 00841 -112 Prepared as described for
t he exanpl e above. L I\/B:/_\_gz 2.0 min., M5 [MH

N

| )N

F3C N

(2-Cyclopropyl-ethyl)-ethyl-[2-trifluoromethyl-8-(2,4,6-trimethyl-phenyl)-

5,6.7.8-tetrahydro-imidazo[1,2-a]pyrimidin-3-ylmethyl]-amine, scheme 7: (KK)

5  Prepared as described for the example above. LC/MS: #z = 1.5 min., MS: [M+H] =

435.

Example 89

a_ S
T

Fs¢~ N

10 (2-Cyclopropyl-ethyl)-[2-trifluoromethyl-8-(2.4,6-trimethyl-phenyl)-5.6.7.8-

tetrahydro-imidazo[1,2-a]lpyrimidin-3-ylmethyl]-(3.3.3-trifluoro-propyl)-amine,

scheme 7: (KK)
Prepared as described for the example above. LC/MS: #z = 2.0 min., MS: [M+H] =
503.

15



539. Exanple 82 CF3 N I1" NDN | / F3C N5

Phenet hyl - (2,2, 2-trifluoro-ethyl)-[2-trifluoronmethyl-8-(2,4,6-trinethyl-phe
nyl)- 5, 6W0,08088304 ahydr o-i m dazo[ 1, 2- al pyri m di n- 3-yl net hpCirAzsnt/ems41 schene
7: (KK) Prepared as described for the exgrple above. LOMS: tR= 1.9 mn.,
Ms: [MFH] —  525. 10 Exanple 83 \ NJ NDN | /> F3C N Phenet hyl - propyl -
[2-trifluoronethyl-8- (2,4,6-trinethyl-phenyl)-5,6,7,8-

tetrahydro-i @Xgﬂ,?,pe[go 2-al pyrimdin-3-ylnethyll-am ne, scheme 7: (KK) 15
Prepared as described for the exanple above. LOMS: tR= 1.8 mn., M

[MeH 485, WO 02/ 0%gf04 PCT/ US02/ 00841 -113- Exanple 84 N NDN F3C

NG

N
T
FaC” N

(2-Cyclopropyl-ethyD)-(2.2.2-trifluoro-ethyl)-[2-trifluoromethyl-8-(2.4.,6-

trimethyl-phenyl)-5,6.7,8-tetrahydro-imidazo[1,2-alpyrimidin-3-ylmethyl}-

5 amine, scheme 7: (KK)
Prepared as described for the example above. LC/MS: #z = 1.8 min., MS: [M+H] =

489.
Example 91
QL
/_/ "
F3C }/\ N /j
F5;C N/J\ \

10

(4-Fluoro-benzyl)-[2-trifluoromethyl-8-(2.4,6-trimethyl-phenyl)-5,6,7.8-

tetrahydro-imidazo[1,2-a]pyrimidin-3-ylmethyl]-(3,3,3-trifluoro-propyl)-amine,

scheme 7: (KK)
Prepared as described for the example above. LC/MS: tz = 1.8 min., MS: [M+H] =

15 543.



Et hyl - phenet hyl -f 2-trifluoronethyl-8-(2,4,6-trinethyl-phenyl)-5,6,7, 8-

tetrahydro-i m dazofl, 2-al pyri mdi n-3-yl nmethyl|-am ne, schene 7: (KK) 5

Pr epar ed we 0dessind bed for the exanple above. LO MS: tR =1PCTrisn2/0oshs: [ MtH|

_ 471, Exanple 85 CF3 N NI --N F3Ci1y7-10

Benzyl - (2,2, 2-trifluoro-ethyl)-[2-trifluoronethyl-8-(2,4,6-trinethyl-phenyl

)- 5,6,7,8-tetrahydro-imdazo[ 1, 2-al pyrimdin-3-ylnethyll-am ne, schene 7:

(KK) Preparggaﬁil%cri bed for the exanple above. LOMs: tR=1.8 mn.,
[MH _  b11. 02/ 058704 PCT/ US02/00841 -114- Exanmple 86 N CF3 f

/DN F3C N Benzyl-[2-trifluoronmethyl-8-(2,4,6-trinethyl-phenyl)-5

, 8-tetrahyd

azo[ 1, 2-al pyridd din-3-ylmethyll-(3,3,3-trifluoro-propyl)-an ne, schene

5 (KK) Preparedjas described for the exanple above. LCOMS: tR = 1.8

n., Ms [|V|+H| - N
/_F/C}/\/hll\/j
3 =
N™ >N

oTH

, 7

3

3.2

(4-Fluoro-benzyl)-propyl-[2-trifluoromethyl-8-(2.4,6-trimethyl-phenyl)-5.6.7.8-

tetrahydro-imidazo[1,2-alpyrimidin-3-ylmethyl]-amine, scheme 7: (KK)

5  Prepared as described for the example above. LC/MS: #z = 1.7 min., MS: [M+H] =

489.

Example 93

F3C/\/ }/\N
e 1

N

10 (4-Chloro-benzyD-[2-trifluoromethyl-8-(2.4,6-trimethyl-phenyl)-5.6.7,8-

tetrahydro-imidazo[1,2-alpyrimidin-3-ylmethyl]-(3,3,3-trifluoro-propyl-amine,

scheme 7: (KK)
Prepared as described for the example above. LC/MS: tz = 1.9 min., MS: [M+H] =
559.

15



525. Exanple 87 v "N N AN EN F3C 10
(2-Cycl opropyl -ethyl)-propyl -[2-trifluoronethyl-8-(2,4,6-trimnethyl-phenyl

5, 6, 7, 8- twOralgIno- i m dazo[ 1, 2- al pyri m di n- 3-yl net hyl | - anPo@/USsiisue 7:

(KK)
MS:

1 /-
2-tr
5,6,
(KK

B

Prepared as described for the exagpg§e above. LOMS: tR = 1.7 mn.,
[ MiH _ 449. 15 WO 02/ 058704 PCT/ US02/ 00841 -115- Exanple 88 ~~N
N F3C N (2-Cycl opropyl -ethyl)-ethyl- f
i f1 uoronptivle®y(2, 4, 6-trinmethyl -phenyl) -
7, 8-tetrahyadro-i m dazofl, 2-al pyrimdin-3-yl nethyll -am ne, schene 7:

N~

5 Prepared described for the exanple above. LOMS: tR=1.5 mn.,
[MeH céﬂ@w@l e 89

10

15

)

(4-Chloro-benzyl)-propyl-[2-trifluoromethyl-8-(2.4,6-trimethyl-phenyl)-5.6,7,8-

tetrahydro-imidazo[1.2-alpyrimidin-3-ylmethyll-amine, scheme 7: (KK)

Prepared as described for the example above. LC/MS: #z = 1.8 min., MS: [M+H] =

505.

Example 95

(.
e

N

Allyl-propvl-[2-trifluoromethyl-8-(2.4.6-trimethyl-phenyl)-5.6.7,8-tetrahydro-

imidazo[1.2-a]pyrimidin-3-ylmethyl]-amine, scheme 7: (KK)

Prepared as described for the example above. LC/MS: #z = 1.5 min., MS: [M+H] =

421.

Intermediate 43 was used to prepare Examples 96-138.



CF3 N, 1: />N F3C N 10

(2-Cycl opropyl -ethyl)-f2-trifluoronethyl-8-(2,4,6-trinethyl-phenyl)-5,6,7,8
- tetrahywpmiosd7aazo f 1, 2-al PCT/US02/00841
pyrimdin-3-ylnethyll-(3,3,3-trifluoro-pa1epyl)-am ne, schene 7: (KK)
Prepared as described for the exanple above. LOMS: tR=2.0 mn., M

[ MiH _ 503. 15 WO 02/ 058704 PCT/ US02/00841 -116- Exanple 90 F3 N N
o/\-N F3C Npklmnfo/sd opropyl -ethyl)- (2,2,2-trifluoro-ethyl)-

[2-trifl uororretwsl/)l -8-(2,4,6- trinethyl-phenyl)-5,6,7,8-tetrahydro-i m dazo
[1,2-al pyrimdin-3-ylmethy})l 5 amne, schene 7: (KK) Prepared as

descri bed for the exanpl bove. LM tR=1.8 mn., M5 [MH _ 489.
Exanple 91 NF F3C F
I

F N

[8-(2-Chloro-4,6-dimethyl-phenyl)-2-trifluoromethyl-5.6,7.8-tetrahvdro-

imidazo[1.2-a]pyrimidin-3-ylmethyvl}-cyclopropylmethyl-propyl-amine, scheme

5 T7:(KK)

To a solution of the appropriate alcohol (0.092 mg, 0.25 mmol) in benzene (20 mL)
was added thionyl chloride (0.15 g, 1.28 mmol) at 0°C, under argon. The reaction
mixture was stirred for an hour the solvent was removed on a rotary evaporator.
Traces of thionyl chloride were removed by co-evaporating with dichloromethane 3

10 times. The residue was dissolved in dichloromethane (50 mL) and to that solution
was added the N-propyl-cyclopropylmethylamine (0.058 g, 0.512 mmol) and
diisopropylethyl amine (0.099 g, 0.768 mmol) at rt. The reaction mixture was stirred
overnight. Solvent was concentrated, the residue dissolved in methanol (2 mL) and
purification carried out by reverse phase preparative HPLC using water, methanol,

15 trifluoroacetic acid to obtain the product (0.084 g, 0.15 mmol, 70%) as colorless oil.
LC/MS: tg= 1.4 min. [M+H] 455. '"HNMR (CD;OD) 8: 7.20 (s, 1H), 7.11 (s, 1H),
4.58 (m, 2H), 4.19 (m, 2H), 3.68 (m, 1H), 3.59 (m, 1H), 3.23 (m, 4H), 2.39 (m, 2H),
2.33 (s, 3H), 2.23 (s, 3H), 1.79 (m, 2H), 1.22 (m, 1H), 1.01 (t, J = 7.3 Hz, 3H0, 0.83
(m, 2H), 0.50 (m, 2H).

20



3 NN 10 (4-Fluoro-benzyl)-
[2-trifluoronethyl-8-(2,4,6-trinethyl-phenyl)-5,6,7, 8-
t et r ahydrwoioioskrap[ 1, 2- al pyri m di n- 3-yl net hyl | - ( 3, 3, 3-t ri fPCharsoz/sepyl ) - am
ne, schene 7: (KK) Prepared as descri bda2ofor the exanple above. LU M tR
= 1.8 min., M5 [MH _ 15 543. WD 02/058704 PCT/ US02/00841 -117- Exanple
92 F NnN F3C
(4- Fl uor o- bepzyl, Pleogqopyl [2-trifluoronethyl-8-(2,4,6-trinethyl-phenyl)-5,6,
7, 8- tetrahydro-imdazo[1, 2-al pyrimdin-3-ylnethyll-amne, schene 7: (KK) 5
Prepared as descri bed for t he exanple above. LOMS: tR=1.7 mn., M
[ MiH _  489. Exanpl e "9z - C 3N---~ N F3C~f N F3C N N 10
(4- Chl oro-benzyl)-[2-tr dor onet hyl -8-(2, 4, 6-trinet hyl -phenyl)-5,6,7, 8-
tetrahydro-im daz
[1, 2-al pyrimdin- -yl/@at hell | -(3,3,3-trifluoro-propyl)-amne, schene 7:

N” SN

(KK)
{ ) J:&F
N
\\J S

8-(2-Chloro-4,6-dimethyl-phenyl)-3-morpholin-4-ylmethyvl-2-trifluoromethyl-

5,6,7,8-tetrahydro-imidazo[1,2-alpyrimidine, scheme 7: (KK)

5  Prepared as described for the example above. LC/MS: tz= 1.3 min. [M+H] 429.

Example 98
N ‘
)\ cl
N” N
\__/ F

F

8-(2-Chloro-4,6-dimethyl-phenyl)-3-thiomorpholin-4-ylmethyl-2-

10 trifluoromethyl-5,6,7,8-tetrahydro-imidazo[1,2-alpyrimidine, scheme 7: (KK)

Prepared as described for the example above. LC/MS: tg = 1.3 min. [M-+H] 445.

Example 99



Prepared as described for the exanple above. LOMS: tR=1.9 mn., M

[ MiH _  559. 15 WO 02/ 058704 PCT/ US02/00841 -118- Exanple 94 NIN F3C N
J N N (4wGhkosssebenzyl ) - propyl - f PCT/US02/00841
2-trifluoronethyl-8-(2,4,6-trinethyl-pherml)-5,6,7, 8-

tetrahydro-i mdazo[ 1, 2-al pyrimdin-3-yl methyl|-am ne, schenme 7: (KK) 5
Prepared as described for the exanple above. LOMS: tR=1.8 mn., M

[Alwl**;q e Oggl‘f’:%-@-éﬂi&:gﬁ-49e‘55- did}h@sf!-p_ g@f
i 1 N 50“9[’“&( : (KKi iDrépared as
hy, :

ro i mdazof 627 It ri m di.n-3-yl et e,h
descri bed foi—t—kﬁ—&«%@é‘ ot . & SEhemg; [MeH] 421, 15

I nternedi ate_43 was used_to prepare Exénpl es 96-138. WD 02/058704
PCT/ US02/ 008E1epated py desegibpeh fr theexample above. LC/MS: g = 1.4 min. [M+H] 427.

jperidin-1-ylmethyl-2-tri ‘
eridin el ritfluoro > t et r ahyd

5 Example 100

%

CHj

8-(2-Chloro-4,6-dimethyl-phenyl)-3-(2-methyl-piperidin-1-ylmethyl)-2-

trifluoromethyl-5,6.7.8-tetrahydro-imidazo[1,2-a]pyrimidine, scheme 7: (KK)

Prepared as described for the example above. LC/MS: #z= 1.4 min. [M+H] 441.
10

Example 101

¥

N
A, ©
N° N
—\ _F
N
O

8-(2—Chloro-4,6-dimethvl-phenvl)—3-(3-methvl-piperidin-1-vlmethvl)-Z-

trifluoromethyl-5.6.7.8-tetrahydro-imidazo[1.2-alpyrimidine, scheme 7: (KK)

15  Prepared as described for the example above. LC/MS: tr = 1.4 min. [M+H] 441.



FN \}--NC NJU N

[ 8- (2-Chl oro-4, 6-di net hyl -phenyl )-2-trifluoronethyl-5,6,7, 8-tetrahydro-

i m dazof Wp22abg394 i m di n- 3-yl net hyl | - cycl opr opyl net hyl - pr @pylvsaniose; schene
5 7: (KK) To a solution of the appropriae-al cohol (0.092 ng, 0.25 mol) in
benzene (20 nL.) was added thionyl chloride (0.15 g, 1.28 nmmol) at O0C,
under argon. The reaction mxture was stirred for an hour the solvent was
renoved on aprofdfey/i@/aporator. Traces of thionyl chlioride were removed by
co-evaporating with dichloronmethane 3 10 tines. The resi due was di ssol ved
in dichloronethane (50 nL) and to that solution was added the

N- pr opyl - cycl opr opyl net ine (0.058 g, 0.512 mmol) and dii sopropyl et hyl
am ne (0.099 g, 0.768 at rt. The reaction m xture was stirred

overni ght. Sol vent s sNEoncentrat ed, the residue dissolved in nethanol (2
m.) and purificatign carri®d out by reverse phase preparative HPLC using
wat er, methanol, 15 TNifINuoroacetic acid to obtain the product (0.084 g,

0.15 nmol , 7%@col ess oil. LOMs tR= 1.4 min [MH 455 1H NWR

(CD30D) 8: 7.208 (sN . X.11 (s, 1H), 4.58 (m 211), 4.19 (m 2H), 3.68
(m 1H), 3.59 (m~1H), 8.28 (m 4H), 2.39 (m 2H), 2.33 (s, 3H), 2.23 (s,
3H), 1.79 (m 2H), 1.22 (m 1H), 1.01 (t, J = 7.3 Hz, 3HO, 0.83 (m 2H),
0.50 (m 2118-(220hMEb-Ad-AinGelBvl-IiehyDSH 24- B8k pipdri@in- Exhagthe) 27 / |

trifluoromethyl-5.6,7.8-tetrahydro-imidazo[1.2-a]pyrimidine, scheme 7: (KK)

5  Prepared as described for the example above. LC/MS: #z= 1.4 min. [M+H] 441.

Example 103

Diallyl-[8-(2-chloro-4,6-dimethyl-phenyl)-2-trifluoromethyl-5.6,7.8-tetrahydro-

10  imidazoe[1,2-a]pyrimidin-3-ylmethyl]-amine, scheme 7: (KK)

Prepared as described for the example above. LC/MS: #z = 1.4 min. [M+H] 439.

Example 104



Cl~ci NN ONF ~ FF

8- (2- Chl or o- 4, 6-di net hyl - phenyl ) - 3- nor phol i n-4-yl net hyl -2-trifl uoronet hyl
5,6, 7, 8- twOroalssIno- i m dazofl, 2-al pyri m di ne, schene 7: (KECTHSPre@sared as
descri bed for the exanple above. LO M .1B-= 1.3 min. [MH 429. Exanple
98 NNF FF

8- (2-Chl oro-4, 6-di rrethyl phenyl) - 3- th| om)rphol in-4-yl rrethyl 2- 10
trifluoromet hylaprdel . i

Prepared as de R e T UR ‘
445. Exanpl ¢ 9 V\D 0 058704 PCT/ 02/ Q0 -121
8- ( 2- Chl or o- F A8 ety SREH] greflviimethvi-a UE gﬁgbfluoromethvl-
5,6,7, 8tetrahydro |mdazo 2-al pyrim di ne schene K) Pre ared as
descri bed foPrapaeedas dagsrige Bzf\ibee{@nbsabqvn LCAVIY: tyiil 4 pmm}vl 9.5 Exanpl e
100 C N+4

Example 105

MQ

N

W

FFCI

Benzyl-butyl-[8-(2-chloro-4.6-dimethyl-phenyD)-2-trifluoromethyl-5.6,7.8-

tetrahydro-imidazo[1,2-a]pyrimidin-3-ylmethyl}-amine, scheme 7: (KK)

Prepared as described for the example above. LC/MS: #z= 1.6 min. [M+H] 506.

10
Example 106

F />"

F r oa
[8-(2-Chloro-4.6-dimethyl-phenyl)-2-trifluoromethyl-5.6,7.8-tetrahydro-
imidazo[l,z-a]pvrimidin-3-vlmethvl]-ethvl-(Z-methvl-allvl)-amine, scheme 7:

15  (KK)

Prepared as described for the example above. LC/MS: fz = 1.4 min. [M+H] 441.



NCL NNN gNJF FF CH

8- (2- Chl or o- 4, 6-di net hyl - phenyl ) - 3-(2- net hyl - pi peridi n-1-yl net hyl) - 2-

trifl uor owetokpss’e4 6, 7, 8-t et rahydr o-i m dazo[ 1, 2- al pyri m di mer/csohieser 7. ( KK)
Prepared as described for the exanple allage. LC/MS: tR = 1.4 mn. [ MH
441. 10 Exanmple 101 /1 ¢~ CL NNFF

8- (2- Chl or o- 4, 6-di net hyl - phenyl ) - 3- ( 3- net hyl - pi peri di n- 1-yl net hyl ) - 2-
trifluoronet m&-gleqo?;, 8-tetrahydro-i m dazo[ 1, 2-al pyri m di ne, schene 7: (KK)
15 Prepared as 1-3 scribed for the exanple above. LOMS: tR = 1.4 mn. [MH
441. WD 02/ 058704 PCT/ US02/ Q0841 -122- Exanple 102 9 ¢ a NNN -CN F ~FF

(N\LN cl

Benzyl-[§-(2-chloro-4,6-dimethyl-phenyl)-2-trifluoromethyl-5.6,7.8-tetrahydro-

imidazo[1.2-a]pyrimidin-3-ylmethyl]-methyl-amine, scheme 7: (KK)

5  Prepared as described for the example above. LC/MS: tg= 1.5 min. [M+H] 463.

Example 108
/\/\N//
F | />" N
FF're  a

Butyl-[8-(2-chlore-4.,6-dimethyl-phenyl)-2-trifluoromethyl-3.6.7.8-tetrahydro-

10  imidazo[1,2-a]pyrimidin-3-ylmethyl]-ethyl-amine, scheme 7: (KK)

Prepared as described for the example above. LC/MS: #tz= 1.4 min. [M+H] 443. "

Example 109

NN
e



8- (2-Chl or o-4, 6-di net hyl - phenyl ) - 3- (4- et hyl - pi peridin-1-ylnmethyl)-2
trifluoronethyl-5,6,7,8-tetrahydro-imdazo[ 1, 2-al pyrimdine, schene 7: (KK)
5 Prepar esoag/oskgscri bed for the exanple above. LO MS: tR PCIT/USOMIG841 [ M-H]
441.' Exanple 103 NN, FI1 , N N F F-105- ’
D allyl-[8-(2-chl oro-4, 6-di net hyl - phenyl)-2-trifluoronethyl-5,6,7,8-tetrahy
dro- 10 imdazo[ 1, 2-al pyrimdin-3-ylnethyll-amne, schenme 7: (KK) Prepared
as descri bed |§§2-Gl{1§r<ﬁ¥,ﬁfﬂﬂn“e Yieny 9. MludrBriethivi 4.6 E-te{r%’ rod39.

Exanple 104 € Butyl -f

8- (2-chl or o g gy bl Sl g

I m dazof 1, ot KK) Prepared
B oo 108 Richarl 36 d%%@?é ﬁ)ral‘?eoe\:lx%mp Shbove. ﬁg/Ms o2 17 hin MG 4430 °

5 Example 110

/o\/\N///

F ' a

[8-(2-Chloro-4,6-dimethyl-phenyl)-2-trifluoromethyl-5,6.7.8-tetrahydro-

imidazo[1.2-alpyrimidin-3-ylmethyl]-(2-methoxy-ethyl)-propyl-amine, scheme

7: (KK)

10 Prepared as described for the example above. LC/MS: tz = 1.4 min. [M+H] 459.

Example 111
£ F
(o]
F
N
A
N J:}
. jN

[8-(2-Chloro-4,6-dimethyl-phenylD)-2-trifluoromethyl-5,6.7.8-tetrahydro-

15 imidazo[1.2-alpyrimidin-3-ylmethyl]-cvclobutylmethyl-propyl-amine, scheme 7:

(KK)

Prepared as described for the example above. LC/MS: #z = 1.5 min. [M+H] 470.



FI ~>NN F F C Benzyl -butyl -f

8- (2-chl oro-4, 6-di net hyl - phenyl )-2-trifluoronethyl-5,6,7, 8-

t et r ahydrwoiogioskraof |, 2-al pyri m di n-3-yl met hyl | - am ne, sciremaSs2/008KK)
Prepared as described for the exanple allgge. LC/Ms: tR = 1.6 mn. [ MH
506. 10 Exanple 106 N N FI s>>N N FF QO f

8- (2-Chl oro-4, 6-di net hyl - phenyl )-2-trifluoronethyl-5,6,7,8-tetrahydro-

i mdazof 1, ZE%Igmeiﬂzdi n-3-ylmethyl | -ethyl -(2-nmethyl -allyl)-am ne, schene

7: 15 (KK) Prepared as described for the exanple above. LOMs tR = 1.4
mn. [MH 441. W02/ 058704 PCT/ US02/ 00841 -124- Exanple 107 CNcl NN
FN- ":: ~FF BenZyl -

8-(2

[

f

-chl oro-4, ‘@ @phe(vl]—g-}tri fl uoronet hyl -5, 6, 7, 8-t et rahydr o-

m dazo[ 1, 2-al p m di}/ll— -yl\ret hyl | - met hyl - am ne, schene 7: (KK)

N
N~ \><F

F F F F
F

[8-(2-Chloro-4,6-dimethyl-phenyl)-2-trifluoromethyl-5.6,7.8-tetrahydro-

imidazo[1.2-a]pyrimidin-3-ylmethyl]-cyclobutylmethyl-(2,2.2-trifluoro-ethyl)-

5 amine, scheme 7: (KK)

Prepared as described for the example above. LC/MS: tg = 1.9 min. [M+H] 509.

Example 113

7 p
) <

10 [8-(2-Chloro-4,6-dimethyl-phenyl)-2-trifluoromethyl-5.6.7.8-tetrahydro-

imidazo[1,2-a]pyrimidin-3-ylmethyl]-cyclopropylmethyl-ethyl-amine, scheme 7:

(KK)

Prepared as described for the example above. LC/MS: tz= 1.4 min. [M+H] 441.



5 Prepared as described for the exanple above. LOMs: tR = 1.5 mn. [MH
463. Exanmple 108 NN F I ~>- N NFFC Butyl-[

8- (2- chl owo-04/088704 et hyl - phenyl )-2-trifl uoronet hyl -5, 6, 7, @ctratsoamgdr o- 10

i m dazo[ 1, 2-al pyri m di n-3-yl met hyl | - et hyfjagam ne, schene 7: (KK) Prepared as
descri bed for the exanple above. LOMS: tR=1.4 mn. [MH 443.' Exanple
109 N fI LN F | > - NN F F Cl WO 02/058704 PCT/US02/00841 -125

[ 8-(2-Chl oro {gt hyl - phenyl)-2-trifluoromethyl-5,6,7,8-tetrahydro-

i m dazo[ 1, 2 P m d| n- 3-yl met hyl | - di propyl -am ne, schene 7: (KK)

Prepared as descrl bed for the exarrpl e above. LOMS: tR=1.4 mn. [MH

443 5 Exanple 110 Nf\@ ~>.-N N

F F

[8-(2-Chloro-4.6-dimethyl-phenylD)-2-trifluoromethyl-5,6.7.8-tetrahvdro-

imidazo[1.2-alpyrimidin-3-ylmethyl]-propyl-(2.2.2-trifluoro-ethyl)-amine,

5  scheme 7: (KK)

Prepared as described for the example above. LC/MS: fx = 1.8 min. [M+H] 483.

Example 115

gt
s

10 [8-(2-Chloro-4,6-dimethyl-phenyl)-2-trifluoromethyl-5.6,7,8-tetrahydro-

Cl

imidazo[1.2-alpvrimidin-3-ylmethvl]-cvclopropylmethyl-(2.2.3.3.3-pentafluoro-

propvl)-amine, scheme 7: (KK)

Prepared as described for the example above. LC/MS: tz= 1.9 min. [M+H] 545.



FFC
r 8- (2-Chl oro-4, 6-di net hyl - phenyl )-2-trifluoronethyl-5,6,7, 8-tetrahydro-

i m dazo[ Iw®-0alops7od m di n- 3-yl met hyl | - (2- net hoxy- et hyl ) - pr opgirAmnt/o841 schene

7: (KK) 10 Prepared as described for thel28xanpl e above. LC/MS: tR= 1.4 mn.
[ MitH] 459. Example 111 FF C F Nill NN

[ 8- (2-Chl oro-4, 6-di net hyl -phenyl )-2-trifluoronethyl-5,6,7,8-tetrahydro- 15

i mdazo[ 1, 2- @x@mpled @ n- 3-yl met hyl | - cycl obut yl net hyl - pr opyl - am ne, schene

7: (KK) Prepared as described for the exanple above. LOMS: tR = 1.5 mn.

[ MitH] 470. WO 02/ 058704 PCT/ USO2/ 00841 -126- Exanple 112 C N~p NN NTF
~F FFF F

[ 8- (2- Chl oro-4, 6- di
i m dazo[ 1, 2-al pyri
)- 5 am ne, schene 7:

‘ )-2-trifluoronethyl-5,6,7,8-tetrahydro-
N3-ypme{hyl | -cycl obut yl met hyl - (2, 2, 2-trifl uoro-ethyl

[8-(2-Chloro-4.6-dimethyl-phenylD)-2-trifluoromethyl-5.6,7.8-tetrahydro-

imidazo[1,2-aJpyrimidin-3-ylmethyl]-propyl-(3,3,3-trifluoro-propvl)-amine,

5 scheme 7: (KK)

Prepared as described for the example above. LC/MS: fz= 1.7 min. [M+H] 497.

Example 117

g F

N
A N
FFNN\\; ci

F?SFQ/L

10 [8-(2-Chloro-4,6-dimethyl-phenyD-2-trifluoromethyl-5.6,7,8-tetrahvdro-

imidazo[1,2-alpyrimidin-3-vimethyl]-(2.2.3.3.3-pentafluoro-propyl)-propyl-

amine, scheme 7: (KK)

Prepared as described for the example above. LC/MS: #g= 1.9 min. [M+H] 533.



Prepared as described for the exanple above. LM tR =1.9 mn. [MH
509. Exanple 113 F FF C N1~ NNI10

[ 8- (2- ChiwoarasBedi met hyl - phenyl )-2-trifl uoronet hyl -5, 6, 7 P8TIUSV2/@is8ydr O-

i m dazo[ 1, 2-al pyri m di n- 3-yl met hyl | - cycligpr opyl net hyl - et hyl -am ne, schene
7: (KK) Prepared as described for the exanple above. LOMS: tR = 1.4 mn.
[ MFH] 441. WO 02/ 058704 PCT/ US02/ 00841 -127- Exanple 114 FF N F ~-NC
N~ SON ~F ﬁﬁ ljép

[ 8- (2- Chl oro- of‘ rret hyl - phenyl )-2-trifluoronethyl-5,6,7, 8-tetrahydro

I m dazo [1, 2- aI pyrimdin-3-ylnmeghyll-propyl-(2,2,2-trifluoro-ethyl)-am ne,
5 schene 7: (KK) Prepared\aévcrl bed for the exarrpl e above. LO M tR =

1.8 min. [MH 48$>i[
><V1©
F F

[8-(2-Chloro-4.6-dimethyl-phenyl)-2-trifluoromethyl-5.6.7.8-tetrahydro-

\ imidazo[1,2-a]pvrimidin-3-vlmethvl]j)henethyl-(3L3,3-triﬂuoro-propvl)—amine,

5 scheme 7: (KK)

Prepared as described for the example above. LC/MS: g = 1.9 min. [M+H] 560.

Example 119

F F
F

10 [8-(2-Chloro-4.6-dimethyl-phenyl)-2-trifluoromethyl-5.6.7.8-tetrahydro-

imidazo[1,2-alpyrimidin-3-ylmethyll-phenethyvl-(2.2,2-trifluoro-ethyl)-amine,

scheme 7: (KK)

Prepared as described for the example above. LC/MS: fg= 1.9 min. [M+H] 545.



Example 115 FF NF N1 CO NFF NF Fs F 10

[ 8- (2-Chl oro-4, 6-di net hyl -phenyl )-2-trifluoronethyl-5,6,7, 8-tetrahydro-

i mdazo [WO22@5994 i m di n- 3-yl et hyl | - cycl opropyl nmet hyl -  PCT/US02/00841
(2,2,3,3,3-pentafl uoro- propyl)-amne, si@enme 7: (KK) Prepared as descri bed
for the exanple above. LOMsS: tR=1.9 mn. [MH 545. WO 02/058704

PCT/ US02/ 00841 -128 Example 116 FF N F~NC FNFF

[8-(2-Chl oro hyl - phenyl )-2-trifl uoronethyl-5,6,7, 8-tetrahydro-

i mdazo[ 1, 2-a pyrpl m di n-3-yl met hyl | - propyl -(3,3,3-trifluoro-propyl)-am ne,
5 schene 7 (K Prepared as described for the exanple above. LO M tR =

1.7 mn. jrrple117FF
F />’
F % c

[8-(2-Chloro-4.6-dimethyl-phenyD-2-trifluoromethyl-5.6.7.8-tetrahydro-

imidazo[1,2-alpyrimidin-3-ylmethyl]-ethyl-phenethyl-amine, scheme 7: (KK)

5 Prepared as described for the example above. LC/MS: tz = 1.6 min. [M+H] 491.

Example 121

@f

: />/

FFCI

[8-(2-Chloro-4,6-dimethyl-phenyl)-2-trifluoromethyl-5.6.7,8-tetrahydro-

10  imidazo[1,2-alpyrimidin-3-ylmethyl]-phenethyl-propyl-amine, scheme 7: (KK)

Prepared as described for the example above. LC/MS: ¢z = 1.6 min. [M+H] 505.



N I ~~-- NC FR\//FF/N F 10
[ 8- (2-Chl oro-4, 6-di net hyl -phenyl )-2-trifluoronethyl-5,6,7,8-tetrahydro
i m dazo[ IwP-oalogsrod m di n- 3-yl met hyl | - (2, 2, 3, 3, 3- pent af | uor @Cpruspyvos4pr opyl -
am ne, schenme 7: (KK) Prepared as descrilBed for the exanpl e above. LC/ Ms:
tR=1.9 mn [MH 533. WO 02/058704 PCT/US02/00841 -129- Exanple 118 F F
NNC N FN FF
L8- (2- Chl oroEArla -Qilrﬁgt hyl - phenyl )-2-trifl uoronethyl-5,6,7, 8-tetrahydro-
I m dazo[ 1, 2-a pyP| m di n- 3-yl met hyl | - phenet hyl - (3, 3, 3-trifluoro-propyl)-amn
e, 5 schene 7: (KK) Pgepared as described for the exanple above. LO M tR
= 1.9 min [MH 560. pnple 119 G 1; 1 1 NN

F

[8-(2-Chloro-4,6-dimethyl-phenyl)-2-trifluoromethyl-5.6.7.8-tetrahydro-

imidazo[1,2-alpyrimidin-3-ylmethvl}-(2-cyclopropyl-ethyl)-(3,3,3-trifluoro-

5 propyl)-amine, scheme 7: (KK)

Prepared as described for the example above. LC/MS: #z = 1.8 min. [M+H] 523.

Example 123

33%

10 [8-(2-Chloro-4,6-dimethyl-phenyl)-2-trifluoromethyl-5,6,7,8-tetrahydro-

imidazo[1.2-a]pyrimidin-3-ylmethyvl]-(2-cyclopropyl-ethyl)-ethyl-amine, scheme

7: (KK)

Prepared as described for the example above. LC/MS: #z = 1.5 min. [M+H] 455.



R/~ FFFF. F10

[ 8- (2-Chl oro-4, 6-di net hyl -phenyl )-2-trifluoronethyl-5,6,7, 8-tetrahydro-

i m dazof Iwd-oalogsrod m di n- 3-yl met hyl | - phenet hyl - (2, 2, 2-tri f lPaBrusozodsyl ) - am ne
, schenme 7: (KK) Prepared as described-13ar the exanple above. LO M tR =
1.9 min. [MH 545. WO 02/058704 PCT/US02/ 00841 -130- Exanple 120 a"'~ N
FI j} - N NFFCJd

[ 8- (2- Chl or opg.Gipfll {®f hy! - phenyl ) -2-trifluoromethyl-5,6,7,8-tetrahydro-

i mi dazo[ 1, 2-al pyFimidi n- 3-yl met hyl | - et hyl - phenet hyl - ani ne, schene 7: (KK) 5

Prepared as described for the exanple above. LOMS: tR = 1.6 mn. [MH
491. Exampleal2l NJ[N FI1 , NN F F Cl
[8-(2-Ch|oroWl- henyl )-2-trifluoronethyl-5,6,7, 8-tetrahydro
N
W
N
FF'r O

[8-(2-Chloro-4,6-dimethyl-phenyl)-2-trifluoromethyl-5.6.7.8-tetrahydro-

imidazo[1.2-alpyrimidin-3-ylmethyl]-(2-cyclopropyl-ethvl)-propyl-amine,

5 scheme 7: (KK)

Prepared as described for the example above. LC/MS: fg = 1.5 min. [M+H] 469.

Example 125
F F
Fol N\>\
NJ cl
P
F F

10 Benzyl-[8-(2-chloro-4.6-dimethyl-phenyD)-2-trifluoromethyl-5.6.7.8-tetrahydro-

imidazo[1,2-a]pyrimidin-3-ylmethyl]-(3,3,3-trifluoro-propyl-amine, scheme 7:

(KK)

Prepared as described for the example above. LC/MS: g = 1.8 min. [M+H] 545.

15 Example 126



10 i m dazo[ 1, 2-al pyri m di n-3-yl met hyl | - phenet hyl - pr opyl -am ne, schene 7:
(KK) Prepared as described for the exanple above. LM tR = 1.6 mn.

[ MtH] 505woWD0sRz0958704 PCT/ USO2/ 00841 -131- Exanpl e 122 PETRSOFod841 JI N N
~NNC FFF -133-

[ 8- (2-Chl oro-4, 6-di net hyl -phenyl)-2-trifluoronethyl-5,6,7,8-tetrahydro-

I m dazo[ 1, 2-al pyri mdi n-3-yl nethyl|-(2-cycl opropyl-ethyl)-(3,3,3-trifluoro-
5 propyl)-am ne, schenp 7. (KK) Prepared as described for the exanple
above. LOMS: tR = Fg nmin [MHL 523. Exanple 123 NJ N/ N FF F C 10

[ 8- ( 2- Chl oro%rret hyl - phenyl )-2-trifl uoromet hyl -5, 6, 7, 8-t et r ahydr o-

I mdazo[ 1, 2-a iyt n- 3=yl met hyl | - (2-cycl opropyl -et hyl ) - et hyl -am ne,
schene //XS
N N cl
N
FF'F

[8-(2-Chloro-4,6-dimethyl-phenylD)-2-trifluoromethyl-5.6,7.8-tetrahydro-

imidazo[1.2-alpyrimidin-3-ylmethyl]-(2-cyclopropyl-ethyl)-(2,2.2-trifluoro-

ethyl)-amine, scheme 7: (KK)

5  Prepared as described for the example above. LC/MS: #z = 1.8 min. [M+H] 509.

Example 127

Cl

[8-(2-Chloro-4,6-dimethyl-phenyl)-2-trifluoromethyl-5.6.7.8-tetrahydro-

10 imidazo[1,2-alpyrimidin-3-ylmethyl]-(4-fluoro-benzyl)-(3.3.3-trifluoro-propyl)-

amine, scheme 7: (KK)

Prepared as described for the example above. LC/MS: fg= 1.8 min. [M+H] 563.

Example 128



7: (KK) Prepared as described for the exanple above. LOMs: tR = 1.5 mn.

[ MitH] 455. WD 02/ 058704 PCT/ US02/ 00841 -132- Exanple 124 v "NN / N F N
FFC WO 02/058704 PCT/US02/00841

[ 8-(2-Cnl oro-4, 6-di met hyl -phenyl)-2-tri%:g410rorrethyl 5,6,7,8-tetrahydro-
imdazo [1,2-al pyrimdin-3-ylnmethyll - (2-cycl opropyl -et hyI ) - propyl - am ne,

5 schene 7: (KK) Prepared as described for the exanple above. LCO M tR =
1.5 min. [MH 469. Exanmple 125 FF N F\--NC N F~ NFF 10

Benzyl - [ 8- ( 2- 24, 6- di net hyl - phenyl )-2-trifluoronmethyl -5, 6,7, 8-t etrahyd
ro- imdazo[ 1, | pyrimdin-3-ylmethyll-(3,3,3-trifluoro-propyl)-am ne,
schene 7: (KK)TPrapared as descri bed for the exanple above. LOMS: tR =

1.8 nin. [ MH] 549\% Exampl e 126
oy ﬁ@m
N

(4-Chloro-benzyl)-[8-(2-chloro-4.6-dimethyl-phenyl)-2-trifluoromethyl-5.6.7.8-

tetrahydro-imidazo[1,2-alpyrimidin-3-ylmethyl]-(3.3,3-trifluoro-propyl)-amine,

scheme 7: (KK)

5  Prepared as described for the example above. LC/MS: 7z = 1.8 min. [M+H] 580.

Example 129

(4-Chloro-benzyl)-[8-(2-chloro-4,6-dimethyl-phenyD-2-trifluoromethyl-5.6,7.8-

10  tetrahydro-imidazo[1,2-aJpyrimidin-3-ylmethyl]-propyl-amine, scheme 7: (KK)

Prepared as described for the example above. LC/MS: tg=1.7 min. [M+H] 526.

Example 130



WD 02/ 058704 PCT/ US02/00841 -133- FFF v NN/ C // NFNFF/

[ 8- (2-Chl oro-4, 6-di net hyl -phenyl )-2-trifluoronethyl-5,6,7, 8-tetrahydro-

i m dazo[ Iwo-0alogsrnd m di n- 3-yl net hyl | - (2- cycl opr opyl - et hyl ) PCT/UBpRoas81 f | uor o-
ethyl)-am ne, scheme 7: (KK) 5 Preparediss described for the exanpl e above.
LCOMS: tR=1.8 min. [MH 509. Exanple 127 CI NNN R~\ FFF FF

[ 8- (2-Chl oro-4, 6-di net hyl -phenyl )-2-trifluoronethyl-5,6,7,8-tetrahydro 10

i m dazo[ 1, 2-al pyri m di n- 3=ylsethyl|-(4-fluoro-benzyl)-(3,3,3-trifluoro-prop
yl)- am ne, schenme 7: ( Prepared as described for the exanpl e above.
LCOMS: tR= 1.8 min, 563.

NJLN o
=

¢

Benzyl-[8-(2-chloro-4.6-dimethyl-phenyl)-2-trifluoromethyl-5.6.7.8-tetrahydro-

imidazo[1,2-a]pyrimidin-3-ylmethyl}-propyl-amine, scheme 7: (KK)

Prepared as described for the example above. LC/MS: tg = 1.5 min. [M+H] 491.

Example 131

\/\N///

- IQ

N
F'r  a /

Allyl-[8-(2-chloro-4.6-dimethyl-phenyl)-2-trifluoromethyvl-5.6,7,8-tetrahydro-

imidazo[1.2-a]pyrimidin-3-ylmethyl]-propyl-amine, scheme 7: (KK)

10 Prepared as described for the example above. LC/MS: 7z = 1.4 min. [M+H] 441.

Example 132

N

F



Exanpl e 128 WD 02/ 058704 PCT/ US02/00841 -134- CI N~ N NOC r__a F,) ~-
N FFF FF (4-Chloro-benzyl)- [8-

(2- chl or owo,0808870t hyl - phenyl ) - 2-tri fl uoronet hyl -5, 6, 7, 8- PCT/US02/00841
tetrahydro-im dazo[ 1, 2-al pyri m din-3-yl ggghyl | -(3,3,3-trifluoro-propyl)-am
ne, schene 7: (KK) 5 Prepared as described for the exanple above. LC Ms:
tR=1.8 min [MH 580. Exarrple 129/ C NNNF N ~FF

(4- Chl oro- beﬂgé gﬂ&(ﬁzakle r|quromethyI 56,7
,8- 10 tetra

SIS he, schene

7 (KK) Prepared as descrl bed for the exarrple above LC/MS tR=1.7_mn.
az0l 242 ehong Fluc enzyA)tprapybgmine, scheme 7:

(KK)

Prepared as described for the example above. LC/MS: fg= 1.6 min. [M+H] 509.

Example 133

F \>‘N cl
"

F?(F\/ Nb\

[8-(2-Chloro-4,6-dimethyl-phenyl)-2-trifluoromethyl-5.6.7.8-tetrahydro-

imidazo[1.2-a]pyrimidin-3-ylmethvl]-(3-fluoro-benzyl)-(3.3.3-trifluoro-propyl)-

10  amine, scheme 7: (KK)

Prepared as described for the example above. LC/MS: #zx= 1.8 min. [M+H] 563.

Example 134

@;u%;



~1 NC Cd N~N F F Benzyl- f

8- (2-chl oro-4, 6-di net hyl - phenyl )-2-trifluoronethyl-5,6,7,8-tetrahydro-

i m dazo[ IwB-oalossrod m di n- 3-yl met hyl | - propyl - am ne, schene PCT(UsK)/o@repar ed
as described for the exanple above. LC Mz tR= 1.5 mn. [MH 491. 5
Example 131 f- NNF ~N NF F C '

Al lyl -[8-(2-chl oro-4, 6-di net hyl - phenyl )-2-trifluoronethyl-5,6,7,8-tetrahydr

% oo i 2 BRCAV B oSG L 0Bl o Sy (k9 10

.,I\OllllJl \ 3 UV e,

441. Exanple 132 cll F- NN F 5FF WO 02/ 058704 PCT/ US02/ 00841
imidazo[1, 2-a]pvrlmldm-S-vlmethvl] (3-fluoro-benzyl)-propyl-amine, scheme 7:

(KK)

Prepared as described for the example above. LC/MS: #g = 1.6 min. [M-+H] 509.

Example 135

O ¢
N_/ ><:

F
F

[8-(2-Chloro-4.6-dimethyl-phenyl)-2-trifluoromethyl-5.6,7.8-tetrahydro-

imidazo[1.2-alpyrimidin-3-ylmethyl}-cvclopropylmethyi-(2.2.2-trifluoro ethyl)-

10  amine, scheme 7: (KK)

Prepared as described for the example above. LC/MS: tz = 1.8 min. [M+H] 495.

Example 136

Cl

15 [8-(2-Chloro-4,6-dimethyl-phenyl)-2-trifluoromethyl-5.6,7.8-tetrahydro-

imidazo[1.2-alpyrimidin-3-ylmethyl]-(4-nitro-benzyl)-propyl-amine, scheme 7:

(KK)



136

8- (2-Chl oro-4, 6-di net hyl - phenyl )-2-trifluoronethyl-5,6,7,8-tetrahydro-

m dazo[ IwB-oalofsrod m di n- 3-yl et hyl | - (4-f 1 uor o- benzyl) - pr opgirAsn/em841 scheme
(KK) Prepared as described for the _gyqanpl e above. LOMs: tR = 1.6 mn.

MtH] 509. 5 Exanple 133 FFN F\>NCO N FNFFI F

8- (2-Chl oro-4, 6-di net hyl - phenyl )-2-trifluoronethyl-5,6,7,8-tetrahydro-

m

1

[

i

7.

[

| dazo

i

[1, 2- aI pYI i rﬁraﬁ’aﬁedaasﬂeﬁ%‘fq%‘}lfi)r%ef‘?rﬂgl%lb% nMMS(?'BlgWT YRR 83%r opyl )- 10
am n

02/ 0

m ne, scheme 7: (KK) Prepared as described for the exanple above. LC/ Ms:
R=1.8 mn [MH 563. Exanple 134 /I CACI NN P---\NF F F W
2/ 058704 PCT/ US02/ 00841 -137
Example 137
g F
cl

N\F
N\)j
(

5 [8-(2-Chloro-4.6-dimethyl-phenyl)-2-trifluoromethyl-5.6,7.8-tetrahydro-

imidazo[1.2-a]lpyrimidin-3-ylmethyl}-cyclobutylmethyl-ethyl-amine, scheme 7:

(KK)

Prepared as described for the example above. LC/MS: #g = 1.4 min. [M+H] 455.

10 Example 138

2
N

£ || )N
N

F ' cl

3-(2-Benzyl-pyrrolidin-1-ylmethyl)-8-(2-chloro-4,6-dimethyl-phenyl)-2-

trifluoromethyl-5.6,7,8-tetrahydro-imidazo[1.2-alpyrimidine, scheme 7: (KK)

LC/MS: tg= 1.5 min. [M+H] 503.
15

The following Intermediates 45-94 may be used to synthesize Examples 139-282.



[ 8- (2-Chl oro-4, 6-di net hyl -phenyl)-2-trifluoronethyl-5,6,7,8-tetrahydro-
I m dazo[ 1, 2-al pyri m di n-3-yl methyl|-(3-fluoro-benzyl)-propyl -am ne, schene
7:  (KK) Woepassgos as descri bed for the exanpl e above. LC WBI/USR/60811 6 mi n.
[MtH 509. 5 Exanple 135 C F \ N)-139N< FF FF F

[ 8- (2-Chl oro-4, 6-di net hyl -phenyl)-2-trifluoronethyl-5,6,7,8-tetrahydro-

I m dazo[ 1, 2-al pyri m di n-3-yl net hyl | - cycl opropyl nethyl -(2,2,2-trifluoro
ethyl)- 10 ' 7: (KK) Prepared as described for the exanple
above. LC N%ﬂ,k%]ﬁ,@@@ggﬁ n. [M:H 495, Exanple 136 O NN N+ ~0 F~X_
r-~0" F F N15
[ 8- (2-Chl oro-4,
i m dazo[ 1, 2-
7.

I met hyl - phenyl )-2-trifluoronethyl-5,6,7, 8-tetrahydro-
L@y n- Roy! met hyl | - (4-ni tro-benzyl)-propyl -am ne, schene

F

(4-Fluor0-2-nitro-phenvl)-(2,4,6-trimethvl-phenvl)-aminel, scheme 1: (B)

A mixture of 2,4,6-trimethlaniline (42.1 mL, 300 mmol), 2,5-difluoro-nitrobenzene
5  (16.3 mL, 150 mmol) and anhydrous potassium fluoride (10.5 g, 180 mmol) was
heated and stirred at 180°C for 60 h. After cooling, the mixture was partitioned
between dichloromethane (170 mL) and water (150 mL). The aqueous layer was
extracted with dichloromethane (60 mL). The combined organic layers were washed
with water and brine. Solvents were removed in vacuo and the residue purified by
10  silica gel chromatography eluting with 40% dichloromethane/hexanes to afford the
title compound as a red solid (36.92 g, 100% yield). "H NMR (CDCl, 300 MHz) §
9.00 (s, 1H), 7.93 (dd, J = 9.1, 3.0 Hz, 1H), 7.12 - 7.05 (m, 1H), 6.99 (s, 2H), 6.37
(dd, J = 9.4, 4.7 Hz, 1H), 2.33 (s, 3H), 2.14 (s, 6H); °C NMR (CDCls, 75 MHz) &
154.6, 151.4, 141.8, 137.6, 136.3, 132.6, 129.6, 124.9 (d, J = 23.8 Hz), 116.5 (d,J =

15 7.0Hz), 111.75(d, J =26.2 Hz).

Intermediate 46

NH NO,

(2-Nitro-phenyl)-(2.4,6-trimethyl-phenyl)-amine:>, scheme 1: (B)




(KK) WO 02/058704 PCT/ US02/ 00841 -138 Prepared as described for the
exanpl e above. LCOMS: tR=1.7 mn. [MH 536. Exanple 137 FF C F NN
1111, N NVO92/058704 PCT/US02/00841

8- (2- Chl or o- 4, 6-di met hyl - phenyl ) -2-tri fhygsr onet hyl -5, 6, 7, 8-t et rahydr o-

I m dazof 1, 2-al pyrimdin-3-ylnethyll-cyclobutyl nethyl -ethyl -am ne, schene
7.  (KK) Prepared as described for the exanple above. LCMsS: tR = 1.4 mn.

[ MrH] 455, ~> FE. )
3- (2- Benzyl ?%éeﬁc%&% Jtﬂﬁ CF?mgle('\%"w?ﬂ %E‘SQJ‘toagr%phr‘(e“Sh“ﬁ phenyl ) - 2-
trifl uoromet 8-tetra Z 1 n schene 7:
(KK) LC/ NB: ‘P ¥f§°mnleﬂ%a“ﬁ4hﬁmﬁ/mq})5%§§ u%@ F\‘L{eec%‘/é aﬁ&%{ adﬁ‘éfﬂ’&ﬂ“ét es 45-94
may be used to synt hesize Exanples 139-282. WO 02/ 058704 PCT/ US02/ OQ841

ethanol afforded the title compound as orange needle crystals (15.4 g, 40% yield).

NMR (CDCls, 300 MHz) 6 9.13 (br s, 1H), 8.23 (d,J =8.4 Hz, 1H), 7.28 (t,T=7.2

5 Hz, 1H), 7.00 (s, 2H), 6.70 (t, J = 7.2 Hz, 1H), 6.39 (d, J = 8.4 Hz, 1H), 2.35 (s, 3H),

2.16 (s, GH.

Intermediate 47

>—Q—N§;§Nm

Br

10  (2-Bromo-4-isopropyl-phenyl)-(2-nitro-phenyl)-amine, scheme 1: (B)

Prepared as described for the example above. Chromatography using
dichloromethane/hexanes (20%) as eluent and vacuum distillation to remove
unreacted 2-bromo-4-iso-propylaniline afforded the title compound as a red solid (12
g, 24% yield). "H NMR (CDCls, 300 MHz) § 9.41 (br s, 1H), 8.21 (dd, J = 8.6, 1.6
15 Hz, 1H),7.54 (d,J =2.0 Hz, 1H), 7.38 - 7.33 (m, 2H), 7.20 (dd, J = 8.1, 2.0 Hz, 1H),
7.08 (dd, J = 8.6, 1.0 Hz, 1H), 6.81 (t, J = 7.0 Hz, 1H), 2.92 (septet, J = 7.0 Hz, 1H),

1.27 (d, J = 6.9 Hz, 6H).

Intermediate 48

CI—QNH NO,

cl
20

(2,4-Dichloro-phenyl)-(2-nitro-phenyl)-amine, scheme 1: (B)




-139- Internediate 45 4NH NO2 0 F

(4- Fl uoro-2-nitro-phenyl)-(2,4,6-trimnmethyl-phenyl)-am nes, schene 1. (B) A
m xture oWOd245%e4rinethlaniline (42.1 ni, 300 nmol), PCT/US02/00841
2,5-difluoro-nitrobenzene 5 (16.3 nL, }3¢. mol) and anhydrous potassium
fluoride (10.5 g, 180 nmol) was heated and stirred at 180C for 60 h. After
cooling, the mxture was partitioned between dichloronethane (170 nL) and

wat er (150 . The ueous. |l ayer was .extracted wi th dichloronethane (60
n). The co%li)eﬁ%rg 8t g%r?flge‘f%{/ resewze %é’%’ﬁ'egﬁr(‘ﬁﬁt%grﬁﬂ}ye‘fm%d bri ne.

Sol vents were renoved in vacug and the residue purified by 10 silica gel
chr omat ogr ap‘ﬁﬁhIQF%?‘?thﬁl%hef‘ﬁ‘e&éb/%qd 28 LB p e e A s ydallizdionrdrp 85tme

title conpound as a red solid (36.92 g, 100%yield). 1H NWR (CDC13, 300
MHz) 6 9. 0cethanol affprded tiggitlecipmppurd gs ed Bedelipystal8,5 g,.20% yiek)05H(m 1H),
6.99 (s, 2H), 6.37 (dd, J = 9.4, 4.7 Hz, 111), 2.33 (s, 3H), 2.14 (s,
611); 13C NNRMECKIDBY;, 460 MAE) §8.39134118), 8101dd,T 145, 8.5 H31H,7.38/,3.= 132. 6,
129.6, 124.9 (d, J = 23.8 Hz), 116.5 (d, J = 15 7.0 Hz), 111.75°(d, J =
26.2 Hz) < | iQat-e,46 _ _

(2N 110 phen T (o0 4 LT Do k(Y T 586123 Rl (99 080

02/ 058704 PCT/ US02/QQ841  -140 Preparees as described for e exanpl e above.
Chr omat ogr a%@ ﬁgl ﬁ% @%ﬁl%&&r@t&ﬁaﬁbﬁ h@%@(ﬂ%?@@% 9%1\4@255%”&?1& 3.7,
recrystallization from anhydrous

135.1, 134.6, 130.5, 130.3, 129.3, 127.9, 126.8, 124.8, 118.9, 116.2.

Intermediate 49

—QNH NO,

(3-Nitro-pyridin-2-yD)-(2.4.6-trimethyl-phenyl)-amine, scheme 1: (B)

10

A mixture of 2-chloro-3-nitro-pyridine (24.05 g, 152 mmol), 2,4,6-trimethylaniline
(60 ml, 427 mmol), and Cs,CO3 (59.4 g, 182.4 mmol) was heated at 100 °C for 24 h.
Flash chromatography using 1) methylene chloride /Hexanes (1:4) and 2) methylene

15  chloride, followed by recrystallization from 95% ethanol. The title compound was
obtained as an orange-yellow crystals (17.0 g, 44% yield). 'H NMR (CDCls, 5 MHz)
0 9.38 (s, 1H), 8.51 (d, J = 5.8 Hz, 1H), 8.38 (s, 1H), 7.00 (s, 2H), 6.73 (s, 1H), 2.34
(s, 3H), 2.18(s, 6H); 1*°C NMR (CDCls, 100 MHz) § 156.2, 152.1, 137.2, 135.7,
135.4, 132.3,129.1, 128.3, 112.8, 21.1, 18.5.

20



et hanol afforded the title conpound as orange needle crystals (15.4 g, 40%
yield). 1H NWR (CDC13, 300 MHz) 6 9.13 (br s, 1H), 8.23 (d, J = 8.4 Hz,
1H), 7.28wW0to2/0387¢4 7.2 5 Hz, 1H), 7.00 (s, 2H), 6.70 (t, JPETAUSA2/b4841 1H),
6.39 (d, J =8.4 Hz, 1H), 2.35 (s, 3H),.142.16 (s, 6H). Internediate 47 ~-Q
NH NO2 Br 10 (2-Brono-4-isopropyl-phenyl)-(2-nitro-phenyl)-am ne, schene
1: (B) Prepared as described for the exanpl e above. Chronmatography using
di chl or onet P n%?lj@lﬂ%% (20% as eluent and vacuumdistillation to renove
unreacted 2-Drono i So-propylaniline afforded the title conmpound as a red
solid (12 g, 24%yield). 1H NVR (CDC13, 300 MHz) 8 9.41 (br s, 1H), 8.21
(dd, J = 8.6, 1 15 Hz, 111), 7.54 (d, J = 2.0 Hz, 11-1), 7.38 - 7.33 (m
2H), 7.20 ( Nt o Hz, 1H), 7.08 (dd, J = 8.6, 1.0 Hz, 1H), 6.81
(t, J =7.0 Hz, septet, J =7.0 Hz, 1H), 1.27 (d, J = 6.9 Hz,
6H). Internediate NHNO2 - C / \ 20 -

(2, 4-Dichl oro-phenyf\l nitro-phenyl)-amne, schene 1. (B) WO 02/ 058704
PCT/ US02/ 00841 -141 Prepared as described for the exanpl e above.

Chr orrat 00" aRCkiSH .6 St AORERINENGIAESNAR-O AN, &ncts (8] uent and

recrystalli % 1an0| orded the titre conpound as red

needl e cryst Isﬁ{uSG%f%bhlfOO/ ﬁ%t? ‘?me/@%é%%l)’ ff_gfl)lo%l:li%_s 9.39 (s,

1H), 8.22 (
5  trimethylaniline (110 g, 704 mmol), and KF (28.6 g, 493 mmol) was heated at 190°C

e»

for 40 h. After cooling to room temperature, the mixture was extracted with
methylene chloride and 1N NaOH. The combined organic layers were washed with
water and brine, then dried over MgSOy. Solvents were removed in vacuo, and the
residue was subjected to vacuum distillation to remove unreacted 2-chloro-4,6-

10 trimethylaniline. The resulting brownish solid was subjected to flash
chromatography using 1) methylene chloride /hexanes (1:1) and 2) methylene
chloride, followed by recrystallization from 95% ethanol. The title compound was
obtained as yellow crystals (9.8 g, 10% yield). "H NMR (CDCls, 500 MHz) & 9.39
(brs, 1H), 8.51 (dd, J = 8.3, 1.8 Hz, 1H), 8.37 (dd, T = 4.5, 1.7 Hz, 1H), 7.18 (s, 1H),

15 7.04 (s, 1H), 6.78 (dd, J = 8.3, 4.5 Hz, 1H), 2.33 (s, 3H), 2.21 (s, 3H).

Intermediate 51

NH NHa

F

4-Fluoro-N'-(2.4,6-trimethyl-phenyl)-benzene-1,2-diamine, scheme 1: (C)




52.3 H, 1H), 7.45 - 7.38 (m 2H), 7.27 (dd, J = 8.6, 2.3 Hz, 1H), 7.13
(dd, J =8.6, 1.0 Hz, 1H), 6.88 (td, J =7.8, 1.2 Hz, 1H); 13C NWR (CDC13,
100 MHz) WO42/08R70435. 7, 135.1, 134.6, 130.5, 130.3, 129. BCTARG2/M841.26. 8,
124.8, 118.9, 116.2. Internediate 49 NHA$2 KN 10
(3-Nitro-pyridin-2-yl)-(2,4,6-trimethyl-phenyl)-amne, scheme 1. (B) A

m xture of 2-chloro-3-nitro-pyridine (24.05 g, 152 nmol),

2,4, 6-t t i , Y 2.4 I

wis heat ed_ SenEB0ntd SrobElioRy @i & ViR hddedifS LRECRD BBttt Lo )
hi de / Hexa 3 d.2 hyl I d

(r:ec?;/lst :I | i ﬂ’ ﬁi (é %r? %%t&ﬁﬁﬁ %’f‘%ggl‘?’%ta EB i 56&6&}&La‘:e@g€i Q%Ha{j) as an
orange-yellow crystals (17.0 g, 44%yield). 1H NIVR (CDC13, 8 9.38
(s, 1H), 8. 3mdegnitrggen & rgomﬁemnmtuream@éqosm Tpynd-otgpmedsflask. H’)r he § @as}cs (s,

1H), 2.34 (s, 3H), 2.18(s, 6H); 13C NMR (CDC13, 100 MHz) 8156.2, 152.1,

137.2, 135. Wask&&tlh,ted].@ﬂeﬁhigﬂlmcmm (28mB) Hlénhdgpur@ed Wwith hgdibgen G0 tivi@s
02/ 058704 PCT/ US02/ 00841 -142- Internediate 50 4NH NO2 C N 3

(2- Chl or @- 4,26 rébniesnkperR RN Heh i Wad vittatieday i WAlIBoR filikd walhyesog&t hafer the (B)
A m xture of 2-chloro-3-nitro-pyridine (55.8 g, 352 nmmol ), 2-chloro-4,6 5

tri et hyl aniskidiey bditfudwa %mlraom@é}ﬂpéf&uﬁ&%r@oqmﬁo%?lm&s;m%%fheat ed at

190C for 40 cooling to roomtenperature, e m xture was
extracted w t IEirogen the balloon was removed and a stream of nitrogen was bubbled through

the reaction mixture for 10 min. The reaction mixture was filtered through a pad of
celite and solvents were removed in vacuo to afford the title compound as a red solid
10 (4.74 g, 100% yield). The purity of this compound was determined to be 98% by
LC/MS. "HNMR (CDCls, 300 MHz) § 6.93 (s, 2H), 6.52 (dd, J = 9.8, 2.7 Hz, 1H),
6.32 (td, 1 = 8.6, 2.7 HZ, 1H), 6.22 (dd, J = 8.7, 5.7 Hz, 1H), 2.32 (s, 3H), 2.12 (s,
6H); °C NMR (CDCls, 75 MHz) § 159.8, 156.7, 138.2 (d, J = 10.5 Hz), 137.6, 133.5,
132.3,129.5, 117.3 (d, J = 9.5 Hz), 105.1 (d, J = 22 Hz), 102.9 (d, J = 25.5 Hz),20.8,

15  18.0; Mass spec.: 245.14 (MH")

Intermediate 52

NH NHp

20  N-(2.4.,6-Trimethyl-phenyl)-benzene-1,2-diamine, scheme 1: (C)




met hyl ene chl oride and I N NaOH. The conbi ned organic | ayers were washed
with water and brine, then dried over MgSOH. Sol vents were renoved in
vacuo, armotopess7nesi due was subj ected to vacuum di stil | at iPGR/US2/0080DV e
unreacted 2-chloro-4,6 10 trinethylanilihg The resulting brownish solid
was subjected to flash chromatography using 1) nethylene chloride /hexanes
(1:1) and 2) rret hyl ene chloride, followed by recrystallization from 95%

et hanol . Th tl obt ai ned a 10%
yield). 1 es%ea%e”‘@eée&’#@ae ea@p%gabom %WP%D?WD@%?E?E@ZS% So8ts 1 g
Hz, 1H), 8.37 (dd, J = 4.5, 1. %718& 15 7.04 (s, 1H),
6.78 (dd, J ZHB6SS (d. B—HzSHaJH)H) 97@36( (oD, -Zéid(s—wﬂ)lz 1H) .23 fhsdi at e
51 NH NH2 O F 4-Fluoro-N1-(2,4,6-trinethyl-phenyl)-benzene-1, 2-di am ne,
schene 1: (G),2HR 021 G58A0A. BIE, (N M6 8hek.: 227435 (| )adi um on carbon (10%
(0.54 g) was added to a solution of (4-fluoro-2-nitro-
phenyl)-(2,4,6-trinmethyl-phenyl)-amne (5.32 g, 19.4 mol) in ethyl acetate
(40 L) under nitrogen at roomtenperature in a 500 nL round-bottoned

fl ask. ThSe f (ﬁ@és%vacuat ed under high vacuum (<2 nm Hg) and purged

W th hydrogen Si'X mes 5 at roomtenperature, then it was attached to a
bal l oon filled hydrogen. After the reaction mxture was stirred at
fn0 Ryyynder 1 atnosphere of hydrogen, the balloon was

removed and a stweam rogen was bubbl ed through the reaction m xture

for 10 min. The reagfi i xture was filtered through a pad of <celite and
sol vents were renoved acuo to afford the title conpound as a red solid
10 (4.74 g, 100%yield). The purity of this conpound was determ ned to be

98% by N-(2.4-Dichloro-phenyl)-benzene-1,2-diamine, scheme 1: (C)

Prepared as described for the example above. 'H NMR (CDCls, 300 MHz) 87.31 —
7.00 (m, 4H), 6.89 — 6.79 (m, 2H), 6.52 (d, J = 8.8 Hz, 1H), 5.74 (s, 1H), 4.27 (brs,

10  2H); Mass spec.: 253.12 (MH")

Intermediate 54

NH NH>

&

N>.(2,4,6-Trimethyl-phenyl)-pyridine-2,3-diamine, scheme 1: (C)

15 Prepared as described for the example above. Mass spec.: 228.16 (MH")

Intermediate 55

Br

N-(2-Bromo-4-isopropyl-phenyl)-benzene-1.2-diamine?, scheme 1: (C)




LG M5. 'H NMR (CDC13, 300 MHz) 6 6.93 (s, 2H), 6.52 (dd, J = 9.8, 2.7 Hz,
1H), 6.32 (td, J =8.6, 2.7 HZ, 1H), 6.22 (dd, J = 8.7, 5.7 Hz, 1H, 2. 32
(s, 3H), wob2/o8sp4 6H); 13C NVR (CDC13, 75 MHz) 8159.8, 1PETNSILGB4L (d, J
= 10.5 Hz), 137.6, 133.5, 132.3, 129.5344.17.3 (d, J = 9.5 Hz), 105.1 (d, J
= 22 Hz), 102.9 (d, J = 25.5 Hz),20.8, 15 18.0; Mass spec.: 245.14 (MK)
Internmediate 52 4NH NH2 6 20

N-(2,4,6-Tri henyl zene di a / 058704
pCT/ USh2/ 0081 931&%% At IR Hze?im(ﬁg%&&ez? 8 R
(CDC13, 300 MHz 1H), 6.78 - 6.70 (m
2H), 6.25 (dnmﬁ)m fetin %Vﬁr%?qrm @M% arzdowgteg(%zm&) étzobg tegperafyye, Was 13 (s,
6H); Mass spec.: 227.15 (MH) 5 Internmediate 53 CI -1: 6 NH NH2 Cl

N-( 2, 4- Di chiasiled NEeRJ (33 1emie red NagBo0is & he, 128chmmel.1 AfleCytirEng ptoeth as
described for the exanpl e above. 1H NWR (CDClI 3, 300 MHz) 6 7.31 - 7.00 (m
4H), 6.89 - tBmp&afune fcﬁ‘lﬂ)h, vaat&r7Q ehL)Ivas a8dddl 4l thd hlfixtube Wds €xSractbiwithd. 27 (br
s, 10 2H); Mass spec.: 253.12 (MN Internediate 54 NH NH2 N

N2-(2, 4, 6 Trdtt'iﬁﬂa&%&tel@hﬁ‘ﬁfﬂ)) RYtet Sipatitidn 3héll 'a@ti@oﬁ@ 1a31§f3@§§@atﬂmteﬁ Qithheadlr epar ed

as descrlbed or the exanple above. Mass spec.
and extracted with ethyl acetate (3 X 60 mL). The combined organic layers were

washed with sat. NaHCOQOs3, water, brine, and dried over Na,SO,. Solvents were
removed in vacuo to afford the title compound a red viscous liquid (5.3 g, 71% yeld).
The purity of this compound was determined to be 95% by LC/MS and it was used

10 for the next step without further purification. Mass spec.: 307.08 (MH™).

Intermediate 56

N?-(2-Chloro-4,6-dimethyl-phenyl)-pyridine-2,3-diamine, scheme 1: (©)

15  Prepared as described for the example above. "H NMR (CDCls, 300 MHz) § 7.71
(dd, J=5.0, 1.5 Hz, 1H), 7.11 (s, 1H), 6.97 (dd, J = 7.5, 1.6 Hz, 1H), 6.96 (s, 1H),
6.67 (dd, J =17.5, 5.0 Hz, 1H), 5.89 (br s, 1H), 3.53 (br s, 2H), 2.29 (s, 3H), 2.13 (s,

3H); Mass spec.: 228.16 (MH")

20 Intermediate 57



Internediate 55 Br X-6-NH NH2 6

N- ( 2- Brono- 4-i sopr opyl - phenyl ) - benzene- 1, 2-di am ne2, schene 1. (C WO

02/ 058704WB@THE30L/ 00841 -145 To a sol ution of PCT/US02/00841
(2-brono- 4-i sopropyl - phenyl )-(2-nitro-phgeyl)-amne (8.2 g, 24.5 mol) in
tetrahydrofuran (35 nL) and water (35 nL) at roomtenperature, was added
NHAOH (33.6 nL) and Na2S2O4 (21.3 g, 122.5 mmol . After stirring at room
tenperature for 5 h, waier (70 nL) was added and the mixture was extracted
with 5 ethyl acgtgte (75 nL). After separation, the aqueous |layer was
saturated w @0 extracted with ethyl acetate (3 x 60 nL). The
conbi ned organie s(were washed with sat. NaHCC3, water, brine, and
dried over Na2SO4. ts were renmoved in vacuo to afford the title
conmpound a red visco iquid (5.3 g, 71%vyeld). The purity of this
conmpound was determ ned o be 95% by LC/ M5 and it was used 10 for the next
step without further purification. Mass spec.: 307.08 (MN. Internediate
56 NH N2 3-_@@%1(& AB ARy ISR, bemWAaszmﬁmfe 2schegeafti ne.
scheme 1: ( Prepared as described for the exanpte apbové. 1H N

(cbCc13, 300 ) b 7.71 (dd, J =5.0, 1.5 Hz, 1H, 7.11 (s, 1H), 6.97 (dd,
J=7.5 1.6 , 1H), 696(s 1H) 667(dd J:75 5.0 Hz, 1H), 5.89
(br s, 1H), 3.53 (br_s, 2H) & I-Zi) (s 3H); Mass spec.

228.16 (NH+) Azplufigp gf q;g@@paqrbblgynde 67 g, 25. meol) in anhydrous ethanol (10 mL)

5  was added at 0°C to a solution of 4-fluoro-N'-(2,4,6-trimethyl-phenyl)-benzene-1,2-
diamine (4.74 g, 19.4 mmol) in anhydrous ethanol (20 mL) under nitrogen. The
reaction mixture was warmed up to room temperature for 10 min, then was heated at
155°C for 40 min with a flow of nitrogen to remove ethanol. Upon cooling to room
temperature, the resulting solids were transferred to a separatory funnel via

10  dichloromethane (70 mL), and washed sequentially with 1 N sodium hydroxide (2 x
35 mL), water and brine. The organic layer was dried over anhydrous sodium sulfate
and solvents were removed in vacuo to afford the title compound as a red solid (5.11
g, 98% yield). The purity of this compound was determined to be 95% by LC/MS.
'"H NMR (CDCls, 300 MHz) § 7.12 (dd, J = 9.7, 2.4 Hz, 1H), 7.06 (s, 2H), 6.69 (td, J

15 =9.1,2.4 Hz, 1H), 6.56 (dd, T = 8.5, 4.7 Hz, 1H), 2.38 (s, 3H), 1.98 (s, 6H); '°C
NMR (CDCl3, 75 MHz) § 161.0, 157.9, 154.2, 143.3, 139.9, 137 .4, 129.8, 128.8,
107.8 (d, T = 10.2 Hz), 106.9 (d, J = 25.3 Hz), 103.1 (d, J = 25.2 Hz)21.1, 17.5; Mass

spec.: 270.17 (MH").

20 Intermediate 58



WO 02/ 058704 PCT/US02/ 00841 -146- 2 N~N O F
5-Fluoro-1-(2,4,6-trinethyl -phenyl)-1H benzoi m dazol - 2-yl am ne: 3, schene 1:
(D) A sowotoeoss7ef cyanogen bromide (2.67 g, 25.2 muol) i RCanisyzomsus
ethanol (10 nL) 5 was added at 0C to aispl ution of
4-fluoro-N1-(2,4,6-trinethyl-phenyl)-benzene-1,2 diamne (4.74 g, 19.4
nmml ) in anhydrous ethanol (20 nlL) under nitrogen. The reaction m xture
was warmed up to roomgggnperature for 10 min, then was heated at 155C for
40 mn wth a of jnitrogen to renove ethanol. Upon cooling to room

-

t enper at ur e, esyf NiNng solids were transferred to a separatory funnel
via 10 dichl or a 70 mL), and washed sequentially with 1 N sodi um
hydroxide (2 x 3 ter and brine. The organic | ayer was dried over
anhydr ous sodi um sul and solvents were renoved in vacuo to afford the
title conpound as a red solid (5.11 g, 98%yield). The purity of this

conpound Vs, 154 BVl 2ol (BGHS 1: 009 M) B 7 12

6 56 (dd. 3 marg%slaeacﬁ@%g@n ABidp?th yhntiobes, S MidGy MG,

175, Vs bpdd 1370 136 (i 1 7604 Heheaphts 55 84 0 bsdroho s -

PCT/ US02/ 00841 - 147-
5 1H),6.71(dd, J=17.8,0.6 Hz, 1H), 2.38 (s, 3H), 1.98 (s, 6H); Mass spec.: 252.09

(MI)

Intermediate 59

j‘l:z
C.Qa

10  1-(2.4-Dichloro-phenyl)-1H-benzoimidazol-2-ylamine, scheme 1: (D)

Prepared as described for the example above. 'H NMR (CDCls, 300 MHz) § 7.67 (d,
J=1.5Hz, 1H), 7.49 — 7.41 (m, 2H), 7.23 —7.16 (m, 2H), 7.04 (t, J = 7.7 Hz, 1H),

6.77 (d, J = 7.9 Hz, 1H); Mass spec.: 278.08 (MH")

15 Intermediate 60

NHo

o3

Br

1-(2-Bromo-4-isopropyl-phenyl)-1H-benzoimidazol-2-ylamine, scheme 1: (D)

Prepared as described for the example above. Mass spec.: 330.08 (MH")



NH2 NZ~N 1-(2, 4, 6-Trimethyl -phenyl)-1H benzoi m dazol - 2-yl am ne, schene 1:
(D) Prepared as described for the exanple above. 1H NWR (CDC13, 300 MHz) 6
7.46 (d, wo 0208704 Hz, 1H), 7.16 (td, J = 7.6, 1.2 Hz, 111pCTAS0G0(831 2H),
7.01 (td, J =7.2, 0.6 Hz, 5 1H), 6.71 4q¢. J =7.8, 0.6 Hz, 1H), 2.38 (s,
3H), 1.98 (s, 6H); Mass spec.: 252.09 (M-0 Internediate 59 2 N ~N C
-P-6 Cl1 10 1-(2,4-Dichloro-phenyl)-1H benzoi m dazol - 2-yl am ne, schene 1:
(D) Prepared as descri bed for the exanpl e above. 1H NMR (CDC13, 300 MHz) 6

7.67 (d, 1 =1.5 He, 7.49 - 7.41 (m 2H), 7.23 - 7.16 (m 2H), 7.04
(t, J H% 77 (d, J =7.9 Hz, 1H); Mass spec.: 278.08 (M+H) 15
Interrredl ate{_“éﬁf teﬁ? N Br

1- (2- Brono- 4-i sopropyl - phenyl ) - 1H benzoi m dazol - 2-yl ami ne, schenme 1: (D)
Prepared as desgritiedNHpr t he exanpl e above. Mass spec.: 330.08 (MH)
/00}{11 -148- Internediate 61

N" N

3-(2.4.6-Trimethyl-phenyl)-3H-imidazo[4.5-b]pyridin-2-ylamine, scheme 1: (D)

5  To amixture of N°-(2,4,6-Trimethyl-phenyl)-pyridine-2,3-diamine (3.05 g, 13.4
mmol), NaHCOj3 (2.03 g, 24.1 mmol) in ethanol (40 mL) at 0°C, was added a
solution of BrCN (2.55 g, 24.1 mmol) in ethanol (6 mL). The resulting mixture was
stirred at 0°C for 1 h, room temperature for 8 h, and then 80°C for 8 h. Ethanol was
removed in vacuo and the residue was taken up into a separatory funnel with

10 methylene chloride (100 mL). The mixture was washed sequentially with 1N NaOH,
water and brine, then the organic layer was dried over Na;SO4. After removing
solvents, a brown solid was obtained. By LC-MS, the solid was a mixture of the
desired product and the unreacted starting material in a ratio of 4:1 in favor of the
desired product. Mass spec.: 253.17 (MH").

15

Intermediate 62

3-(2-Chloro-4,6-dimethyl-phenyl)-3H-imidazo[4.,5-b]pyridin-2-ylamine, scheme

1: D)

20  Prepared as described for the example above. Mass spec.273.20 (MH")



NH2 N ~N N3

3-(2,4,6-Tri

net hyl - phenyl ) - 3Hi m dazof 4, 5- bl pyri di n-2-yl am ne, schene

(D) 5 To womexsarne of N2- (2,4, 6-Trimet hyl - phenyl) - pyri di n@CZ/iBozommi n
4 mol), NaHCOB ((2.03 g, 2449. nmol) in ethanol (40 nL) at OC,

(3.05 g, 13.
was added a
resulting m
t hen 80C for

solution of BrCN (2.55 g, 24.1 mmol) in ethanol (6 n).
xture was stirred at OC for 1 h, roomtenperature for 8
8 h. Ethanol was renoved in vacuo and the residue was t

up into a separatory funnel with 10 nethylene chloride (100 nlL). The

m xt ure was
organi c | ay

mashed seggentially with 1IN NaOH, water and brine, then
dhntepraediate

solid was obtained. By LC-Ms, the solid was a m xture of the desired

product and

the desired pr

3-(2-Chl oro-

1: (D) 20 Prepared

10

15

the u eac Bstartlng material in a ratio of 4:1 in favo

4, 6- -phenyl ) -3H i m dazof 4, 5- bl pyri di n-2-yl am ne,
ri bed for the exanpl e above. Mass spec. 273.2
058704 PCFUS02/ 00841 -149- Internediate 63 N N Br

F

3-Ethoxvcarbonylmethyl-1-(2.4.6-trimethylphenyl)-2-amino-5-fluoro-

benimidazolium bromide:4, scheme 1: (E)

Ethyl bromoacetate (2.3 mL, 20.9 mmol) was added at room temperature to a
solution of 5-fluoro-1-(2,4,6-trimethyl-phenyl)-1H-benzoimidazol-2-ylamine (5.11 g,
19.0 mmol) in acetone (100 mL). The resulting mixture was heated at reflux for 14
h. Upon cooling to room temperature, acetone was removed in vacuo. Solids were
transferred onto a filtering funnel and washed with ether (2x15 mL) to afford the title
compound as a pink solid (7.42 g, 90%). The solids were used for the next step
without further purification. 'H NMR (CDCls, 300 MHz) § 8.44 (s, 2H), 7.11 (s,
2H), 7.11 — 6.96 (m, 2H), 6.78 (dd, J = 8.6, 4.1 Hz, 1H), 5.69 (s, 2H), 4.28 (qd,J =
7.1, 1.0 Hz, 2H), 2.38 (s, 3H), 2.02 (s, 6H), 1.32 (td,J = 7.1, 1.2 Hz, 3H); °C NMR
(CDCls, 75 MHz) 6 165.8, 162.0, 158.7, 151.1, 142.3, 136.9, 130.7, 126.2, 124.7,
112.4 (d, T =25.0Hz), 111.2 (d, J = 9.4 Hz), 98.7 (d, J = 29.2 Hz), 63.0, 46.8, 21.3,

17.4,14.1.

1:
e

The
h, and
aken

t he

over Na2SO4. After renoving solvents, a brown

r of

_;ﬁﬂaEt- 253.17 (MN. 15 Intermediate 62 | NHa

schene
0



|~ CO2Et N O F

3- Et hoxycar bonyl net hyl -1-(2, 4, 6-tri net hyl phenyl)-2-am no-5-fluoro 5

beni m dazwbioawsdynom de: 4, schene 1. (E) Ethyl bronpacet at @CA1S82/ods41 20. 9
mmol ) was added at roomtenperature to g o.Sol ution of
5-fluoro-1-(2,4,6-trimnethyl-phenyl)-1H benzoi m dazol - 2-yl am ne (5.11 g,
19.0 mmol ) in acetone (100 nL). The resulting m xture was heated at refl ux
for 14 h. li%gg c(gﬁl i gg to roomtenperature, acetone was renoved in vacuo.
Solids were me@Ae &, o onto a filtering funnel and washed with ether
(2x15 nL) to afford the title conmpound as a pink solid (7.42 g, 90% . The
solids were used for t Blext step without further purification. 'H NVR
(CDCL3, 300 f_/%zﬁ‘, 7.11 (s, 2H), 7.11- 6.96 (m 2H), 6.78

(dd, J = 8.6, % 1 /&N 1 75.69 (s, 2H), 4.28 (qd, J = 7.1, 1.0 Hz, 2H),
2.38 (s, 3H), (, 1.32 (td,J = 7.1, 1.2 Hz, 3H: "C NMR 15

(N

(CcbCc13, 75 M—|z) 81 54 62.0, 158.7, 151.1, 142.3, 136.9, 130.7, 126.2,
124.7, 112.4 (d, J OHz) 1112(d J =9.4 Hz), 98.7 (d, J = 29.2
Hz), 63.0, 46.8, 21.3, 17. 1. WD 02/058704 PCT/US02/00841 -150-

| nt er medi at éﬁﬂmwmah)d 1\1(2 4.6-trimethylphenyl)-2-aminobenimidazolium

3- Et hoxycar bonyl net hyl -1-(2, 4, 6-trinet hyl phenyl ) -2-am nobeni m dazol i um
bromni de, scHeomide, schgme 1: (E)

5  Prepared as described for the example above. 'H NMR (CDCls, 300 MHz) 6 8.21 (s,
2H), 7.37 (dd, J =7.5, 1.2 Hz, 1H), 7.32 - 7.28 (m, 2H), 7.12 (s, 2H), 6.86 (4,7 =7.8
Hz, 1H), 5.71 (s, 2H), 4.29 (q, ] = 7.2 Hz, 2H), 2.40 (s, 3H), 2.03 (s, 6H), 1.33 (t,J =

7.5 Hz, 3H).

10  Intermediate 65

NH, Br~

COsEt
C.QN*\M :

(o]

3-Ethoxvcarbonylmethyl-1-(2.4-dichlorolphenyl)-2-aminobenimidazolivm

bromide, scheme 1: (E)
Prepared as described for the example above. '"H NMR (CDCl3, 300 MHz) 6 9.16 (s,
15 2H),7.68 (d,J =19 Hz, 1H), 7.60 — 7.55 (m, 2H), 7.34 —7.19 (m, 3H), 6.83 (d,J =

7.8 Hz, 1H), 5.55 (s, 2H), 4.26 (q, T = 7.6 Hz, 2H), 1.30 (t, J = 7.8 Hz, 3H).

Intermediate 66



5 Prepared as described for the exanple above. 1H NVR (CDC 3, 300 MHz) 6
8.21 (s, 2H), 7.37 (dd, J =7.5, 1.2 Hz, 1H), 7.32 - 7.28 (m 2H), 7.12
(s, 2H), woRe/gstp4J = 7.8 Hz, 1H), 5.71 (s, 2H), 4.29 (qPCI/GSOZ0@B4Hz, 2H),
2.40 (s, 3H, 2.03 (s, 6H, 1.33 (t, J 3517.5 Hz, 3H. 10 Internediate 65
NH2 Br CO2Et C -g-b NN-/ C

3- Et hoxycar bonyl net hyl -1 - (2, 4-di chl or ol phenyl ) -2-am nobeni m dazol i um

brom de, schenme 1: (E) Prepared as described for the exanple above. 1H NWR
(cbAa 3, 300 .16N@gBr 15 2H), 7.68 (d, J = 1.9 Hz, 1H), 7.60 - 7.55
(m 2H), 7.3 (n)J%$H),062%3 (d, J = 7.8 Hz, 1H), 5.55 (s, 2H), 4.26
(g, J = 7.6 Hz, N'3ON{(t7 J = 7.8 Hz, 3H). Internediate 66 WO 02/ 058704
PCT/ US02/ 00841 -151- MHX Br + CO2Et N N Br / \

2- Ami no- 3- ( 2- br ono- A- i opy! - phenyl ) - 1- et hoxycar bonyl net hyl - 3H

benzoi m dazol - 1-i um br sm/de, schene 1. (E) Prepared as described for the
exanpl e above. IH NWR (CDC13, 300 MHz) 8 8.48 (s, 5 2H), 7.72 (s, 1H),
7.47 (s, 2H2-Amid8-3-(2/bidind-RisiiropdA-Stienil)-1-dthoxycatbblaylniethyl-HI66 (s,

benzoimidazol-1-ium bromide, scheme 1: (E)

Prepared as described for the example above. "H NMR (CDCl3, 300 MHz)  8.48 (s,
5 2H),7.72 (s, 1H), 7.47 (s, 2H), 7.39 — 7.24 (m,3H), 6.91 (d, J = 7.8 Hz, 1H), 5.66 (s,
2H), 4.30 (q, J = 7.1 Hz, 2H), 3.03 (sept., ] = 6.9 Hz, 1H), 1.32 (d, J = 6.9 Hz, 6H),

1.30 (t,J =7.1 Hz, 3H).

Intermediate 67

NH, Br~
CO,Et
A

10 —

2-Amino-1-ethoxycarbonylmethyl-3-(2.4.6-trimethyl-phenyl)-3H-imidazo[4.5-

b]lpyridin-1-ium bromide, scheme 1: (E)

Prepared as described for the example above. Mass spec.: 339.21 (M - HBr + H)*.

15 Intermediate 68

NH, Br
CO,Et
Ag_/

o 7N\

2-Amino-3-(2-chloro-4,6-dimethyl-phenyl)-1-ethoxycarbonylmethyl-3H-

imidazo[4,5-b]pyridin-1-ivm bromide, scheme 1: (E)




2H), 4.30 (g, J = 7.1 Hz, 2H), 3.
1.30 (t, J = 7.1 Hz, 3H). Internmediate 67 2 Br CO2Et N N--/

6.9 Hz, 6H),

03 (sept., J =6.9 Hz, 1H), 1.32 (d, J

/[ 10 N 2WOrtR88704 PCT/US02/00841
| - et hoxycar bonyl met hyl - 3- (2, 4, 6-tri met hykaphenyl ) -3H-im dazo [ 4, 5-

bl pyri din-1 -

I um brom de, schenme 1: (E) Prepared as described for the

exanpl e above. Mass spec.: 339.21 (M- HBr + HH+. 15 Internediate 68 H2

CO2Et N ~N
2- Am no- 3- (
I m dazof 4, 5-

el s deseibd far o examelebpva. Mebiagead 179 (Ve BT + 505

bl pyridin-1-iumbromde, schene 1. (E) WO 02/058704

PCT/ US02/ 00841 -152 Prepared as described for the exanpl e above. Mass
spec.: 359.20 (M- HBr + HH+. Internediate 69 AN C20 O F 5
5- Fl uor o- 2- nbttéxyhedBated94, 6-t ri net hyl - phenyl )-8H-1, 3a, 8-tri aza-

10

15

20

N
/Qﬁ COyEt
N N

F

5-Fluoro-2-methyl-8-(2.4.6-trimethyl-phenyl)-8H-1,3a.8-triaza-

cyclopenta[alindene-3-carboxylic acid ethyl ester:*, scheme 1: (F)

A mixture of 3-ethoxycarbonylmethyl-1-(2,4,6-trimethylphenyl)-2-amino-5-fluoro-
benimidazolium bromide (2.0 g, 4.59 mmol), sodium acetate (0.94 g, 11.4 mmol) and
acetic anhydride (14.0 mL) was heated at 160°C for 20 h. Upon cooling, the mixture
was poured into a flask containing ice. While stirring, excess sodium bicarbonate
was added to the above mixture in small portions, and the resulting mixture was
stirred at room temperature for 6 h. Then, the mixture was extracted with
dichloromethane (2x70 mL). The organic extracts were washed with water and dried
over anhydrous sodium sulfate. Solvents were removed in vacuo and the residue was
subjected to chromatography using ethyl acetate/hexanes (1:9) as eluent to afford the
title compound as a white solid (1.33 g, 76% yield). "H NMR (CDCl3, 300 MHz) §
8.39 (d, J =9.3 Hz, 1H), 7.03 (s, 2H), 6.98 (dd, T = 9.0, 2.2 Hz, 1H), 6.81 (dd, J = 8.8,
4.5 Hz, 1H), 4.47 (q, J = 7.1 Hz, 2H), 2.63 (s, 3H), 2.35 (s, 3H), 1.95 (s, 6H), 1.48 (t,
J=7.1 Hz, 3H); °C NMR (CDCl3, 75 MHz) § 161.1, 159.6, 156.4, 153.1, 149.3,

139.7, 136.9, 129.9 (d, J =228 Hz), 129.7, 125.8 (d, T = 13.6 Hz), 112.9, 111.1 (d,J =

Br



cycl opent af al i ndene- 3-carboxylic acid ethyl ester:4, schene 1. (F) A

m xture of

3- et hoxycaoomnsd7oet hyl -1 - (2, 4, 6-tri met hyl phenyl ) - 2- am no- BCiriusez/e841
beni m dazolium bromde (2.0 g, 4.59 mmulkz. sodium acetate (0.94 g, 11.4
mmol ) and acetic anhydride (14.0 nL) was heated at 160C for 20 h. Upon
cooling, the mxture 10 was poured into a flask containing ice. Wile

stirring, bj c a a ein
smal | port|§%ﬁ§%5ﬁaqp%th%sgl ' Eﬁ%%%@ ggﬁe)stlrre Ppysgg%14gﬁperature
for 6 h. Then, the m xture was extracted wi th dichloronethane (2x70 niL).
The organic MRt SREE- 53%2%@6@31% with water and dried over anhydrous
sodium sul fate. Solvents were renoved in vacuo and the residue was 15

subj ected to chromatography using ethyl acetate/hexanes (1:9) as eluent to
afford the title conpound as a white solid (1.33 g, 76%yield). 1H NWMR
(CDC13, 300 mterméliaf®.789 (d, J = 9.3 Hz, 1H), 7.03 (s, 2H), 6.98 (dd, J =
9.0, 2.2 Hz, 1H), 6.81 (dd, J =8.8, 4.5 Hz, 1H), 4.47 (q, J = 7.1 Hz,
2H), 2.63 (s, 3H), 2.35 (s, 3H), 1.95 (s, 6H), 1.48 (t, J = 7.1 Hz, 311);
13C NWR (CDC13, 75 M—lz) b)161.1, 159.6, 156.4, 153.1, 149.3, 20 139.7,

136.9, 129.9 (d, J= 2 ), 129.7, 125.8 (d, J = 13.6 Hz), 112.9, 111.1
(d, J = WO 02/ 0b8¥X @2,§10841 -153 25.0 Hz), 110.4 (d, J = 9.5 Hz),
103.2 (d, J =% 7 N3, 21.1, 17.7, 16.6, 14.7; Mass spec.: 380.21
(MH). Interned at# NN- 0 5F

2- Et hyl - 5-f 1 uor o- 8- (% trimethyl-phenyl)-8H1, 3a, 8-tri aza

cycl opent af al i ndene- 3xeqrboxylic acid ethyl ester, schenme 1. (F)

5 F
2-Ethyl-5-fluoro-8-(2.4,6-trimethyl-phenvl)-8H-1.3a,8-triaza-

cyclopentalalindene-3-carboxylic acid ethyl ester, scheme 1: (F)

Prepared as described for the example above. 'H NMR (CDCl3, 300 MHz) 6 8.38
(dd, J =94, 2.4 Hz, 1H), 7.03 (s, 2H), 7.01 — 6.95 (m, 1H), 6.80 (dd, J = 8.8, 4.5 Hz,

10 1H),4.47 (q,J =7.1 Hz, 2H), 3.01 (q, J = 7.6 Hz, 2H), 2.35 (s, 3H), 1.95 (s, 6H), 1.47
(t, J=7.1 Hz, 3H), 1.27 (t, T = 7.6 Hz, 3H); °C NMR (CDCls, 75 MHz) § 161.0,
159.6, 159.0, 156.4, 149.7, 139.7, 136.9, 130.0 (d, J = 227 Hz), 129.8, 125.7 (d,J =
14.0 Hz), 112.8, 111.1 (d, J = 24.9 Hz), 110.4 (d, J = 9.6 Hz), 103.3 (d, J = 29.6 Hz),
60.3, 23.7,21.1, 17.7, 14.6, 14.4; Mass spec.: 394.19 (MH"

15

Intermediate 71

Me

N
/Q/\S* COsEL
N N

O



Prepared as described for the exanple above. 1H NWR (CDC13, 300 MHz) 8 8. 38

(dd, J =9.4, 2.4 Hz, 1H), 7.03 (s, 2H), 7.01 - 6.95 (m 1H), 6.80 (dd, J =

8.8, 4.5 WP0,02/03004H), 4.47 (q, J = 7.1 Hz, 2H), 3.01 (g, PCFURNGOGE2] 2H),

2.35 (s, 3H), 1.95 (s, 6H), 1.47 (t, J Fs4. 1 Hz, 3H), 1.27 (t, J = 7.6 Hz,

3H); 13C NWR (CDC13, 75 MHz) 8 161.0, 159.6, 159.0, 156.4, 149.7, 139.7,

136.9, 130.0 (d, J = 227 Hz), 129.8, 125.7 (d, J = 14.0 Hz), 112.8, 111.1
3¢ 3. = 29.6..

(d, J = 24. (d = 9. J
23. 7, 21.1,%@11131&7@—'—%?1 .fz‘l“fflh enyD8H !

COZEt N N WD 02/058704 PCT/ US02/ 00841 -154 2- Met hyl - 8-

(2, 4, 6- t ri meanhoxyliccaeid gthylestergschgme:4¥d- cycl openta fal indene- 3-
carboxylic acid ethyl ester, schenme 1. (F) Prepared as described for the
exanpl e abovRepdkttl MVRs¢AEXAN3y thd @Ralvple)abovae. 4BNME (@DC(\BO0UMHz)5.8.43 -~ 7. 06
(m 2H), 6.85 (s, 2H), 6.73 - 6.70 (m 1H, 4.29 (q, J =7.2 5 Hz, 2H,

2.46 , 3 7 ; Y/ , ) t = , 753C NWVR
Cooers 75 R 71200708 el ik ¢.881 orh. 603k l6, 700G 1A 8 (0 AR 740 ]

1255, Louh, ARl bty A2 Oopl o, B b er Aot o b

2-Ethyl-8-(2,4,6-trinmet h%l - phen Ig-SH- 1,3a,8-triaza-cycl opent af al i ndene- 3-
(CDCls, 75 MHz) o 161.1, 152.6, 148.4, 139.5,136.9, 135.0, 129.6, 128.5, 125.8,

123.7,121.3115.3, 113.0, 110.1, 60.1, 21.1, 17.6, 16.6, 14.6; Mass spec.: 362.10

(M)

10 Intermediate 72

N

/4 \ COoEL
N N

O

2-Ethyl-8-(2.4,6-trimethyl-phenyD)-8 H-1,3a,8-triaza-cyclopentaJa]indene-3-

carboxylic acid ethyl ester, scheme 1: (F)

Prepared as described for the example above. "HNMR (CDCl3, 300 MHz) 6 8.61 —
15 8.58 (m, 1H), 7.30 — 7.23 (m, 2H), 7.03 (s, 2H), 6.91 — 6.88 (m, 1H), 4.48 (q,J =7.1
Hz, 3H), 3.03 (q, J = 7.5 Hz, 2H), 2.36 (s, 3H), 1.96 (s, 6H), 1.48 (t, J = 7.2 Hz, 3H),

1.28 (t, J = 7.4 Hz); Mass spec.: 376.23 (MH")



carboxylic acid ethyl ester, schene 1. (F) Prepared as described for the
exanpl e above. 1H NMR (CDC13, 300 MHz) 8 8.61 - 15 8.58 (m 1H), 7.30 -
7.23 (m Wwe)o2/03708 (s, 2H), 6.91 - 6.88 (m 1H), 4.48 (q, POTAISE2/M084Hz, 3H),
3.03 (q, J =7.5 Hz, 2H), 2.36 (s, 3H),.18596 (s, 614), 1.48 (t, J = 7.2 Hz,
3H, 1.28 (t, J = 7.4 Hz); Mass spec.: 376.23 (MN WD 02/ 058704

PCT/ US02/ 00841 -155- Internediate 73 CF3 N N CO2Et - 6

2-Trifluoro 6-trinethyl -phenyl)-8H 1, 3a, 8-triaza-
cycl opental a nﬁt%ne %%ggr boxylic acid ethyl ester, schene 1. (F) 5 Prepared

as described for the exa above but in a seal ed bomb (170C, 60 h). 1H
NMR (CDC13, 300 ) 8 % 8. 73 (m 1H), 7.43 - 7.34 (m 2H), 7.08 (s,
2H), 7.01 - 6. (m/1<7 I_Cég a, = 7.12 Hz, 2H), 2.39 (s, 3H) 1.99
(s, 6H), 1.5 130 NVR (CDClB 75 MHz) 8 159.1, 147.0,

139.9, 139.1 ( 0 Hz) , 136 9, 135.7, 129.7, 128.0, 125.4, 125.0,
121. 9, 120.9 (q, : &\ Hz), 116.4, 10 110. 6, 61. 4, 21.0,17.6, 14, 0; Mass
spec.: 416.09 (MH) errredi ate 74\ CO2Et C~ ~ NNOC 6

8-(2, 4-Di chl or o- phenyl) - 2- et hyI 8H—1 3a, 8-triaza-cycl opent af al i ndene-3- 15
o E

carboxylic aézlﬁi Eﬁﬁ%ﬁ” 5???%‘3% A described for the
exanpl e abo 5.

cyclopentalaJindene-3-carboxylic acid ethyl ester, scheme 1: (F)

5  Prepared as described for the example above but in a sealed bomb (170°C, 60 h). 'H
NMR (CDCl3, 300 MHz) 6 8.76 — 8.73 (m, 1H), 7.43 — 7.34 (m, 2H), 7.08 (s, 2H),
7.01 —6.98 (m, 1H), 4.54 (q, J = 7.12 Hz, 2H), 2.39 (s, 3H), 1.99 (s, 6H), 1.50 (t,J =
7.2 Hz, 3H); *C NMR (CDCls, 75 MHz) § 159.1, 147.0, 139.9, 139.1 (g, T = 39.0
Hz), 136.9, 135.7, 129.7, 128.0, 125.4, 125.0, 121.9, 120.9 ( q, J = 268 Hz), 116 .4,

10 110.6,61.4,21.0, 17.6, 14.0; Mass spec.: 416.09 (MH"

Intermediate 74

Cl

8-(2.4-Dichloro-phenyl)-2-methyl-8 H-1.3a,8-triaza-cyclopenta[alindene-3-

15  carboxylic acid ethyl ester, scheme 1: (F)

Prepared as described for the example above. 'H NMR (CDCls, 300 MHz) 6 8.59 —
8.56 (m, 1H), 7.64 (d,J =2.0 Hz, 1H), 7.53 (d, J = 8.5 Hz, 1H), 7.44 (dd,J =84, 2.1
Hz, 1H), 7.31 —7.24 (m, 2H), 7.02 — 6.99 (m, 1H), 4.44 (q, J = 7.0 Hz, 2H), 2.62 (s,

3H), 1.45 (t, J = 7.1 Hz, 3H); ?C NMR (CDCl3, 75 MHz) § 161.0, 152.3, 148.4,



8.56 (m 1H), 7.64 (d, J = 2.0 Hz, 1H), 7.53 (d, J = 8.5 Hz, 1H), 7.44 (dd,
J=8.4, 21 He, 1H), 7.31- 7.24 (m 211), 7.02 - 6.99 (m 1H), 4.44 (q, J
= 7.0 Hz,wlRHpos@062 (s, 3H), 1.45 (t, J = 7.1 Hz, 3H): 1PCTN¥R/(GBDCL3, 75

MHz) 8 161.0, 152. 3, 148. 4, WO 02/ 058704 _psg/ USO2/ 00841 -156 136.2, 135.0,
133.9, 131.1, 131.0, 130.5, 128.8, 126.1, 123.9, 122.1, 115.5, 113.5,
110.6, 60.3, 16.6, 14.6; Mass spec.: 388.10 (MH). Internediate 75 CF3 N -
o 5 AP N G5 s BB g 151,131 8 239 1221, 1155, 113.5

8 (2 4. Di hiGP PRERATS 11 1P ohih P8 812 54239 1321155 135,

cycl opent af al i ndene- 3-carboxylic acid ethyl ester, schene 1: (F) Prepared
as descri bed ¢ 69-@91@&&%&@%&9&6%"-&&84%@&& ed bonb (170C, 60 h). 1H
NVR (CDC13, 500 MHz) 8 8.69 (d, J = 8.2 Hz, 1H), 7.68 (d, J = 2.2 Hz, 1H),
7.54 (d, 10 J =8.4 Hz, 1H), 7.49 (dd, J = 8.5, 2.2 Hz, 1H), 7.43 - 7.37
(m 2H), 7.09 (d, J = 8.2 Hz, 111), 4.51 (q, J = 7.2 Hz, 2H), 1.47 (t, J =
7.2 Hz, 3H);InkGrmsediqteds: 442.05 (M) Internediate 76 CF3 --CO2Et N N Br
15 -

CFs
N
/Q \ CO,Et
cl N~ N
<Y
5

8-(2.4-Dichloro-phenyl)-2-trifluoromethyvl-8 H-1,3a.8-triaza-

cyclopentaloJindene-3-carboxylic acid ethyl ester, scheme 1: (F)

Prepared as described for the example above but in a sealed bomb (170°C, 60 h). 'H
NMR (CDCl3, 500 MHz) & 8.69 (d, J = 8.2 Hz, 1H), 7.68 (d, J = 2.2 Hz, 1H), 7.54 (d,

10 J=8.4Hz, 1H),7.49 (dd, J = 8.5, 2.2 Hz, 1H), 7.43 - 7.37 (m, 2H), 7.09 (d, /= 8.2
Hz, 1H), 4.51 (g, J = 7.2 Hz, 2H), 1.47 (t, J = 7.2 Hz, 3H); Mass spec.: 442.05

(MH").

Intermediate 76

15

8-(2-Bromo-4-isopropyl-phenyl)-2-trifluoromethyl-8 H-1.3a.8-triaza-

cyclopenta[calindene-3-carboxylic acid ethyl ester, scheme 1: (F)

Prepared as described for the example above but in a sealed bomb (170°C, 60 h).

Mass spec.: 494.10 (MH").



8- (2-Brono- 4-i sopropyl -phenyl )-2-trifluoronethyl-8H1, 3a, 8-triaza-
cycl opent a[ al i ndene- 3-carboxylic acid ethyl ester, schenme 1. (F) Prepared
as descriwed2/0s704 he exanpl e above but in a seal ed bonb (PCOTSOB®SM) . Mass
spec.: 494.10 (M+). WO 02/ 058704 PCT/ UX¥%.00841 -157- Internediate 77 N
N/ \ CO2Et N N3
2- Met hyl -8-(2,4,6-trimethyl-phenyl)-8H 1, 3a, 7, 8-tetraaza-cycl opentaf c
| i ndene- 5 3-carboxylic acid ethyl ester, schene 1. (F) Prepared as
descri bed for the exarrpl e. 1H NWR (CDC13, 500 MHz) S 8.77 (dd, J = 8.1,
1.2 Hz, 7&]3 4.9, 1.2 Hz, 1H), 7.23 (dd, J = 8.1, 5.0 Hz,
1H, 7. 04 (gnte?ﬂf I 7 (q J =7.1 Hz, 2H), 2.65 (s, 3H), 2.34 (s, 3H),
1.98 (s, 6H), 1.49 (t, J = 7.1 Hz, 3H). Mass spec.: 363.22 (MHO . 10
Internediate 78 N N / N(I)2Et N 3
2- Et hyl - 8- (2,4, £ N - phenyl) 8H 1, 3a, 7, 8-tetraaza- cycl opent af
al i ndene- 3- car y IN Qﬁlﬁyl ester, scherre 1. (F) 15 Prepared as
descri bed for the ex?r_ﬂige above. 1H NMR (CDbC13, 300 MHz) S 8.78

7\

N

2-Methyl-8-(2.4.6-trimethyl-phenv])-8H-1,3a,7,8-tetraaza-cyclopentaloJindene-

5  3-carboxylic acid ethyl ester, scheme 1: (F)

Prepared as described for the example. "H NMR (CDCls, 500 MHz) 8 8.77 (dd, T =
8.1,1.2 Hz, 1H), 8.29 (dd, T =4.9, 1.2 Hz, 1H), 7.23 (dd, ] = 8.1, 5.0 Hz, 1H), 7.04
(s, 2H), 4.48 (q, T =7.1 Hz, 2H), 2.65 (s, 3H), 2.34 (s, 3H), 1.98 (s, 6H), 1.49 (t,J =
7.1 Hz, 3H). Mass spec.: 363.22 (MH").

10

Intermediate 78

2
L e

2-Ethyl-8-(2.4.6-trimethyl-pheny])-8H-1.3a.7.8-tetraaza-cyclopentalaJindene-3-

carboxylic acid ethyl ester, scheme 1: ()

15  Prepared as described for the example above. 'H NMR (CDCl3, 300 MHz) 6 8.78
(dd,¥=8.1,14 Hz, 1H), 8.28 (dd, I =5.0, 1.4 Hz, 1H), 7.23 (dd, J = 8.1, 5.0 Hz,
1H), 7.04 (s, 2H), 4.49 (q, J =7.1 Hz, 2H), 3.01 (q, J = 7.5 HZ, 2H), 2.34 (s, 3H),
1.98 (s, 6H), 1.47 (t, T =7.1 HZ, 3H), 1.28 (t, J = 7.5 Hz, 3H). Mass spec.: 377.20

(MH").



~

dd,
.1,

IIEOO

J=8.1 1.4 H, 1H), 8.28 (dd, J = 5.0, 1.4 Hz, 111), 7.23 (dd,
5.0 Hz,

., 2H), Wo3d/0fssp4 3H), 1.98 (s, 6H), 1.47 (t, J = 7.1 HZPCIAE)20@B4LS
7.5 Hz, 3H). Mass spec.: 377.20 (MH )158D 02/ 058704 PCT/ US02/ 00841

1H), 7.04 (s, 2H), 4.49 (q, J = 7.1 Hz, 2H), 3.01 (q, J

Internediate 79 CF3 N1\ C N N Q2Et N3
2-Trifluoronethyl-8-(2,4,6-trinethyl-phenyl)-8H1,3a,7,8-tetraaza- 5
al i ndene- 3-carboxylic acid ethyl ester, schenme 1. (F) Prepared

cycl opent af

as described for the exanple above but in a sealed bonb (170C, 60 h).

NNR(CDC13
1.4 He,
7.1 He, 2H)

spec.: 417.20 (M)
8- (2- Chl or o- 4
al i ndene- 3-carb

10

15

'.}oo M—I(zl{a&%ﬁ@ 93 (dd, J =8.1, 1.4 Hz, 1H), 8.41 (dd, J = 4.9,

8.1, 4.9 Hz, 1H), 7.06 (s, 2H), 4.51 (g, J

J =
=7.5
(t, J
- 158-

1H

236(3 3H) 21.98 (s, 6H), 1.47 (t, J = 7.1 Hz, 3H). Mass

2 érrredlate 80 N\ COREt 141, NNO N
th

ester, schene 1. (F)

N

2-Trifluoromethyl-8-(2,4,6-trimethyl-phenyl)-8H-1,3a.7.8-tetraaza-

cyclopentaloJindene-3-carboxylic acid ethyl ester, scheme 1: (F)

Prepared as described for the example above but in a sealed bomb (170°C, 60 h). 'H
NMR (CDCls, 500 MHz) & 8.93 (dd, J = 8.1, 1.4 Hz, 1H), 8.41 (dd, J = 4.9, 1.4 Hz,
1H), 7.32 (dd, J = 8.1, 4.9 HZ, 1H), 7.06 (s, 2H), 4.51 (q, J = 7.1 Hz, 2H), 2.36 (s,

3H), 1.98 (s, 6H), 1.47 (t, J = 7.1 Hz, 3H). Mass spec.: 417.20 (MH").

Intermediate 80

Ni
N /( N\ COzEL

8-(2-Chloro-4,6-dimethylphenyl)-2-methyl-8H-1,3a,7,8-tetraaza-

cyclopentafolJindene-3-carboxylic acid ethyl ester, scheme 1: (F)

Prepared as described for the example above. 'H NMR (CDCls, 300 MHz) 6 8.78
(dd, J=8.1, 1.4 Hz, 1H), 8.29 (dd, = 5.0, 1.5 Hz, 1H), 7.26 (s, 1H), 7.25 (dd, J =
8.1,5.0 Hz, 1H), 7.14 (s, 1H), 4.48 (q, J = 7.2 Hz, 2H), 2.65 (s, 3H), 2.38 (s, 3H),

2.12 (s, 3H), 1.48 (t, T = 7.2 Hz, 3H). Mass spec.: 383.16 (MH™).

-2-methyl -8H 1, 3a, 7, 8-tetraaza- cycl opent af



15 Prepared as described for the exanple above. 1H NVMR (CDC1l3, 300 MHz) 6
8.78 (dd, J =8.1, 1.4 Hz, 1H), 8.29 (dd, J = 5.0, 1.5 Hz, 1H), 7.26 (s,
1H), 7.25v0adjosg¥o+= 8.1, 5.0 Hz, 111), 7.14 (s, 11-1), 4. 28T(usp2/008%1 7.2 Hz,
2H), 2.65 (s, 3H), 2.38 (s, 3H, 2.12 (;%9.3H), 1.48 (t, J =7.2 Hz, 3H.
Mass spec.: 383.16 (MH). WO 02/058704 PCT/US02/00841 -159- Internediate 81
CF3 NNOH b

[2-Trif|uoropq;h di f , 4, 6-trinethyl phenyl)-8H1, 3a, 8-tri aza-

cycl opental a L ‘§ -nmet hanol, schenme 2: (1) 5 To a solution of
tr|fluoronethyl-tr|nethyIQQenyl 8H—1 3a, 8-triaza-

cycl opent a[ a] i ndene- 3- carboXylic acid ethyl ester (2.51g, 6.05 nmol) in
tetrahydrof uran” (40 nlL); Was added LiAlH4 (1.0 Msolution in ether, 18.2 ni,
18.2 mol) at ing clear solution was stirred at OC for 1 h
and then quenched at\ OC by PHe sequential additions of water (0.69 ml),
15% ag. NaOH (0. 69'10 and water (2.1 nL). The m xture was warnmed up to
room t enperature and tered through a pad of celite a . After renoving
solvents in vacuo, the title conpound was obtained as an off-white solid

2.26 g, 1000 : . 1H NVR (CDCI13,
(500 I\/Hg) S 7@?@#@—%——}0 X\ﬁl.'vﬁgd’ﬂ_is Eith 308 s, im 2H), 7(03 (s.

2H), 6.92 (dd, .J 15 2.35 3H), 1.98
(?? 6H) : @s%@ﬁﬂ%&&ﬁ%{sﬁwﬁa@i 82 CF3 O (151, K

5 To a solution of trifluoromethyl-trimethylphenyl-8H-1,3a,8-triaza-

cyclopenta[alindene-3-carboxylic acid ethyl ester (2.51g, 6.05 mmol) in
tetrahydrofuran (40 mL) was added LiAlH, (1.0 M solution in ether, 18.2 mL, 18.2
mmol) at 0°C. The resulting clear solution was stirred at 0°C for 1 h and then
quenched at 0°C by the sequential additions of water (0.69 mL), 15% aq.NaOH (0.69
10  mL) and water (2.1 mL). The mixture was warmed up to room temperature and
filtered through a pad of celite®. After removing solvents in vacuo, the title
compound was obtained as an off-white solid (2.26 g, 100% yield), which was pure
by LC-MS and 'H NMR. 'HNMR (CDCls, 500 MHz) § 7.97 (dd, J=7.2, 1.8 Hz,
1H), 7.32 - 7.29 (m, 2H), 7.03 (s, 2H), 6.92 (dd, J = 7.2, 2.0 Hz, 1H), 5.14 (s, 2H),

15 2.35 (s, 3H), 1.98 (s, 6H); Mass spec: 374.23 (MH").

Intermediate 82

m\j(i;X\N/z;§;”\



N NOH C W 02/058704 PCT/US02/00841 -160

18- (2, 4-Di chl orophenyl )-2-trifluoronethyl-8H 1, 3a,8-triaza-cycl opentalalind
en- 3-yl Iwowklsated , schene 2: (1) To a solution of PCT/US02/00841
8-(2,4-Dichl oro-phenyl)-2-trifluoronethy§es.8H 1, 3a, 8-tri aza-

cycl opent a[ a] i ndene- 3-carboxylic acid ethyl ester (490 ng, 1.11 mmol) in
nmet hyl ene 5 chloride (20 nL), was added at OC a tol uene sol ution of

DI BAL-H (5. %gggh_%%! FO?OE]T&{ 2 EE e dthil 88, P32 8 Gih ot .he reaction
m Xture was . oCant— et nano : ~opWi ,
foll owed by additions of groun Na2SO4- 10H20 (15.2 g) and celite (2.6 n).
The resultiyr%&i'tﬁﬁ-t— lvx%fg‘%m%g@ up to roomtenperature in 4 h. After

filtration, the solvents were renoved in vacuo to 10 afford the title

conpound as T sflntianneft &(bDichlpwqheny))-21toifuosprestiayl-8 -4 3ppRriazacDC13, 500
MHz) 6 8.00 - 7.93 (m 1H), 7.65 (d, J = 2.2 Hz, 1110, 7.57 (d, J = 7.4

Hz, 1H), 7. 4§clogehtafd]md8nd3-carbdxVizc acldthyllester (490 mg31.0 MmmdsH) in let@Plene 7. 05
(m 1H); Mass spec.: 400.02 (MH). 15 Internmediate 83 CF3 N N Br / \

[ 8- (2- Br @no- 41 I\- |- ' [ hyl 33, a

cycl open;3 al acﬁlrdrrllglg%@%% @ﬁi%}%dgﬁgﬁ?&ds%{?@r@eggﬁbpﬁf OE’rB(;hE)é%e @ég #’E‘éggs;?arrpl e
shown above (DI BAL-H reduction) in 100%yield and used 20 for the next
step wit houtmpght ddter pfigringiat 836 &, 75 PRnNIR reaction Mixgpwas-Egole dowago(d,  J
8.9 Hz, 1H), 7.65 (d, J = 1.8 Hz, 1H), 7.46 (d, J = 8.1 Hz, 1H), 7.36 -
7.31 (m 78°C and methanol (2.2 mL) was added dropwise, followed by additions of ground

4y

Na;SO,4-10H,O (15.2 g) and celite (2.6 mL). The resulting mixture was warmed up
to room temperature in 4 h. After filtration, the solvents were removed in vacuo to
10 afford the title compound as an off white solid (443 mg, 100% yield). "H NMR
(CDCl3, 500 MHz) 6 8.00 —7.93 (m, 1H), 7.65 (d,J = 2.2 Hz, 1HO0, 7.57 (4, T =7.4
Hz, 1H), 7.46 (dd, J = 8.6, 2.3 Hz, 1H), 7.37 — 7.33 (m, 2H), 7.08 — 7.05 (m, 1H);

Mass spec.: 400.02 (MHY).

15 Intermediate 83

[8-(2-Bromo-4-isopropyl-phenyl)-2-trifluoromethyl-8 H-1.3a.8-triaza-

cyclopentalajinden-3-yl]-methanol, scheme 2: (I)

Prepared as the example shown above (DIBAL-H reduction) in 100% yield and used
20  for the next step without further purification. "H NMR (CDCls3, 300 MHz) 8 7.96 (d,

J=89Hz, 1H), 7.65 (d,J = 1.8 Hz, 1H), 7.46 (d, J = 8.1 Hz, 1H), 7.36 - 7.31 (m,



WO 02/ 058704 PCT/US02/00841 -161 2H), 7.17 (d, J = 7.3 Hz, 1H), 7.08 (d, J
= 9.0 Hz, 1H), 5.12 (s, 2H), 2.97 (sept., J = 6.9 Hz, 1H), 2.36 (s, 1H
1.30 (d, Wo9285804z, 6H); Mass spec.: 454.07 (MH). | nteroadisar/esdd N AN
OH N\ 5 -161-

[ 2- Met hyl -8-(2,4,6-trinethyl-phenyl)-8H1, 3a, 7, 8-tetraaza-cycl openta[ al i nde
n-3- yll-nmethanol, schene 2: (I) Prepared as the exanple shown above

(D BAL-H redyg i00) o, Va5 B9fin, 7' a2P= oM, 110, 309 BBt b7 (g N N OH N

[2-Ethyl -8-(2,4,6-tri hyl - phenyl )-8 a -tetraazg-cyc nt al al i nden
-3- yl | -net hgr'?g{f[?’ Q{th%(%l 1 &X@}ﬁ;%é;ﬁg&ég%gﬁé Sg%ﬁﬁﬁs@m- above

(DI BAL-H reduction). 1H NWMR (CDC13, 300 MHz) 6 8.22 (dd, J = 5.1, 1.4 Hz,
1H), 8.04 (dd, J = 7.9 Hz, 1H), 7.16 (dd, J = 7.9, 5.1 Hz, 111), 7.03 (s,
2H), 4.95 (d, J = 4.6 Hz, 211), 2.68 (g, J = 7.5 Hz, 2H), 2.36 (s, 3H,
2.02 (s, 6H) Interidediate84) = 7.5 Hz, 3H); Mass spec.: 335.25 (MH). WO

02/ 058704 PCT/ US02/ 00841 -162- Internmedi ate 86 CF3

o
NAN OH
5 _

[2-Methyl-8-(2.4.6-trimethyl-phenyl)-8H-1.3a,7.8-tetraaza-cyclopental olinden-3-

yl]-methanol, scheme 2: (I)

Prepared as the example shown above (DIBAL-H reduction). Mass spec.: 321.20
(M
10

Intermediate 85

N
Agj

NN on

‘e
[2-Ethyl-8-(2.4,6-trimethyl-phenyl)-8H-1,3a,7.8-tetraaza-cyclopentalolinden-3-

yl]-methanol, scheme 2: (I)
15  Prepared as the example shown above (DIBAL-H reduction). "H NMR (CDC13, 300

MHz) § 8.22 (dd, J=5.1, 1.4 Hz, 1H), 8.04 (dd, I =7.9 Hz, 1H), 7.16 (dd, T = 7.9,
5.1 Hz, 1H), 7.03 (s, 2H), 4.95 (d, J = 4.6 Hz, 2H), 2.68 (q, ] = 7.5 Hz, 2H), 2.36 (s,

3H), 2.02 (s, 6H), 1.25 (t, J = 7.5 Hz, 3H); Mass spec.: 335.25 (MH).



N {2-Trifluoronethyl-8-(2,4,6-trinethyl-phenyl)-8H1, 3a,7, 8-tetraaza-

cycl opent a{al i nden-3-yl | -net hanol, schene 2: (1) 5 Prepared as the exanple
shown abowe 0@OFBAL- H reduction). 1H NVMR (CDC13, 500 MHz) PoTAISBZ0(8dd, J =
5.0, 1.4 Hz, 1H), 8.23 (dd, J = 8.0, 1.46¢plz, 1H), 7.24 (dd, J= 8.0, 5.0
Hz, 111), 7.04 (s, 2H), 5.11 (s, 2H), 2.33 (s, 3H, 2.01 (s, 6H); Mass
spec.: 375. 20(M—|+) 10Interrrediate 87 NNOH C 3

[ 8- (2-Chl oro ]Sn | - phenyl)-2-nmethyl -8H 1, 3a, 7, 8-tetraaza-
cyclopenta[ R | - met hanol , schene 2: (1) Prepared as the exanple
shown above (DI BAL- H redu% |on) 1H NNR (CbC13, 300 15 MHz) 6 8.23 (dd, J
= 5.1, 1.3 Hz, 1H) 84@ Ud 1.4 Hz, 1H), 7.24 (s, 1H), 7.17

(dd, J = 7.9; H)\711(s 1H) 4.93 (s, 2H), 2.36 )s, 3H), 2.31
(s, 3H, 2.14 spec.: 341.15 (MN. WD 02/ 058704
PCT/ US02/ 00841 -163 ternBiate 88 CF3 N N C
3- Chl or on®et hyl - r|/I rorrethyl 8-(2,4,6-trinethyl-phenyl)-8H1,3a,8-triaz
a- cycl opental aI i nde e. schenme 2: (J) 5 A seal ed tube containing
(trifluoromethyl-trinet hyI phenyl -8H 1, 3a, 8-tri aza-
cycl opental a 12 (3.5 nL) was
heat ed at 80 t1e conpound

0,
vas . obtal ned G5 bR s b SR Schbthslaf 1 15 @ 100% yi el @), which

5  Prepared as the example shown above (DIBAL-H reduction). 'H NMR (CDCls, 500
MHz) 8 8.34 (dd, J = 5.0, 1.4 Hz, 1H), 8.23 (dd, J = 8.0, 1.4 Hz, 1H), 7.24 (dd, J=
8.0, 5.0 Hz, 1H), 7.04 (s, 2H), 5.11 (s, 2H), 2.33 (s, 3H), 2.01 (s, 6H); Mass spec.:

375.20 (MH").

10  Intermediate 87

i
N N OH

[8-(2-Chloro-4.6-dimethyl-phenyl)-2-methyl-8H-1,3a,7.8-tetraaza-

cyclopentala]inden-3-vl}-methanol, scheme 2: (I)

Prepared as the example shown above (DIBAL-H reduction). 'H NMR (CDCls, 300
15 MHz)68.23(dd,J=5.1, 1.3 Hz, 1H), 8.04n (dd, J = 7.9, 1.4 Hz, 1H), 7.24 (s, 1H),
7.17 (dd, J=7.9, 5.1 Hz, 1H), 7.11 (s, 1H), 4.93 (s, 2H), 2.36 )s, 3H), 2.31 (s, 3H),

2.14 (s, 3H); Mass spec.: 341.15 (MH").



NMR. 1H NWR (CDCl 3, 500 MHz) d 7.94 -7.92 (m 1H), 7.39 - 7.37 (m 2H),
7.05 10 (s, 2H), 7.00 - 6.98 (m 1H), 5.18 (s, 2H), 2.37 (s, 311), 1.99 (s,
6H) ; Masswopenss870888.30 [M- Cl1 + Ove + Hl +. | nternedi at eP83/USPB00s@ | N 111
NNC d / \ 15 -163-

3- Chl oronet hyl - 8- (2, 4-di chl or o- phenyl )-2-trifluoronethyl-8H1, 3a, 8-triaza-
cycl opent a[ al i ndene, schene 2: (J) Prepared as the exanple shown above
(SOC12 neat, 80C. 30 .niy). Mass spec. 414.08 [M- O + OV + H+. WO
621056704 pANEEBPERE)  Yaa: | rtormed aio 90 OF3 I ~ ~~~NNC
Br / \

8- (2- Brono- 4-i sopr opyl - ph Cr?ﬁl )-3-chloronet hyl -2-trifl uoronethyl-8H 1, 3a, 8-
triaza-cycl opegfafal i gﬁgn\g schenme 2: (J) 5 Prepared as the exanple shown
above (SOCl2 n4g Q€. in). Mass spec. 466.10 [M- d + Owe + H +.

| nter medi ate 91 | ci

3-Chloromethyl-2-trifluoromethyl-8-(2,4.6-trimethyl-phenyl)-SH-1.3a,.8-triaza-

gfclopenta[a]indene:s, scheme 2: (J)

5 A sealed tube containing (trifluoromethyl-trimethylphenyl-8H-1,3a,8-triaza-
cyclopentafa]inden-3-yl)-methanol (1.1 g, 2.95 mmol) and SOCI; (3.5 mL) was
heated at 80°C for 1 h. After removing SOCI, in vacuo, the title compound was
obtained as a light brown viscous liquid (1.15 g, 100% yield), which was pure by 'H |
NMR. 'H NMR (CDCls, 500 MHz) d 7.94 —7.92 (m, 1H), 7.39 — 7.37 (m, 2H), 7.05
10 (s, 2H), 7.00 — 6.98 (m, 1H), 5.18 (s, 2H), 2.37 (s, 3H), 1.99 (s, 6H); Mass spec.

388.30 [M — C1 + OMe + HJ".

Intermediate 89

15  3-Chloromethyl-8-(2.4-dichloro-phenyl)-2-trifluoromethyl-8F-1.3a.8-triaza-

cyclopentafojindene, scheme 2: (J)

Prepared as the example shown above (SOCl, neat, 80°C, 30 min). Mass spec.

414.08 [M - Cl + OMe + H]".



N3 10

3- Chl oronet hyl - 2-net hyl -8-(2, 4, 6-tri net hyl - phenyl )-8H 1, 3a, 7, 8-tetraaza-
cycl opentwpakiosstene: 6, schene 2: (J) Thionyl chloride (0. P64/ush2/0@425 ol )
was added at OC to a solution of [2-metRgh- 8 -(2,4,6-trinethyl-phenyl)-

8H 1,3 a,7, 8-tetraaza-cyclopentala]inden-3-yl]-nethanol (0.36 g, 1.12
mml ) in CHCl12 (10 rrL). After 2h, solvents was renoved and the title 15
corrpound vvasI (%bt ald'l s a brownish oil (100%vyield). Mass spec.: 335.24 (M
- d ! 2/ 058704 PCT/ US02/ 00841 -165- Internediate 92 N N

(J) 5 Prepar ed as the exanpl e shown above
spec. 349.22 (M- d + Owe + H)+.
N 10
nmet hyl -8-(2, 4, 6-trinet hyl -phenyl )-8H1, 3a, 7, 8-
tetraaza-cycl opent a[ al gne, schene 2: (J) Prepared as the exanpl e shown
above (SOC12, CH2C12, , 2h). Mass spec. 389.20 (M- d + Owe + H+. 15

I ntermedi ate %Z-Bromo 4-isopropyvl-phenyl)-3-chloromethyl-2-trifluoromethyl-8H-1,3a,8-

-2- ethyl 8- (%CF 6-trinmet hyl -phenyl)-8H1, 3a, 7, 8-tetraaza-

(SCC12, CHzC12, |
I nt ernedi ate 93 CF3
3- Chl or onet hyl - 2- t rg«f |

triaza-cyclopentalaJindene, scheme 2: (J)

5  Prepared as the example shown above (SOCl; neat, 80°C, 30 min). Mass spec.

466.10 [M — C1 + OMe + H]".

Intermediate 91

S
N N cl

10  3-Chloromethyl-2-methyl-8-(2.4.6-trimethvl-phenyl)-8 H-1.3a,7.8-tetraaza-

cvclopenta[oc]indene:G, scheme 2: (J)

Thionyl chloride (0.164 mL, 2.25 mmol) was added at 0°C to a solution of [2-methyl-

8-(2,4,6-trimethyl-phenyl)-8H-1,3a,7,8-tetraaza-cyclopenta] oJinden-3-yl]-methanol

(0.36 g, 1.12 mmol) in CH,Cl, (10 mL). After 2h, solvents was removed and the title
15  compound was obtained as a brownish oil (100% yield). Mass spec.: 335.24 (M - Cl

+ OMe + H)".



NNC C 3 W 02/058704 PCT/US02/ 00841 -166
8- (2- Chl or o- 4, 6-di net hyl - phenyl ) - 3-chl or onet hyl - 2- net hyl - 8H 1, 3a, 7, 8-
tetraaza-wookopsam a[ al i ndene, schene 2: (J) Prepared as tireTasaniser shown
above (SOCl12, CH2Cl2, 0 C, 2h). Mass spggs-: 355.16 (M- d + Ow + H+. 5
For Exanpl es 139-141 and 143-149, LC/ M5 were run using the follow ng
conditions: Columm, YMC ODS S7 3.0x50 mm run tinme, 3 mns. For Exanple
142, the LU using the follow ng conditions: Colum, YMC Cl18 S5
4. 6x50 nm rlmrimﬁ‘arth mns. 10 Exanple 139 No | NNN F
5-Fluoro-2-nethyl -8-(2, 4,6-trinmethyl -phenyl)-8H1,3a,8-triaza
cycl opent af al i ndene- 3-carpoxylic acid cycl opropyl nethyl - propyl -am de:, 15
schenme 1: of trimethylaluminum (2.0 Min heptane, 1.4 ni,
solution of N-cyclopropyl net hyl - N propyl am ne
e (3 nm) at 0OC. The m xture was warned up to
roomtenperature an@rre at this tenperature for 1.5 hours, and then
I

added to a stirred ion of 5-fluoro-2-nethyl

3-Chloromethyl-2-ethyl-8-(2.4.6-trimethyl-phenyl)-8H-1.3a.7.8-tetraaza-

cyclopenta]aJindene, scheme 2: (J)

5  Prepared as the example shown above (SOCl,, CH2Cl,, 0 °C, 2h). Mass spec.:

349.22 (M - Cl + OMe + H)".

Intermediate 93

CF3
.
NA N cl

10  3-Chloromethyl-2-trifluoromethyl-8-(2.4,6-trimethyl-phenvyl-8H-1,3a,7,8-

tetraaza-cyclopentalojindene, scheme 2: (J)

Prepared as the example shown above (SOCl,, CH;Cly, 0 °C, 2h). Mass spec.:

389.20 (M — C1 + OMe + H)".

15 Intermediate 94



20

8-(2,4,6-trinethyl-phenyl)-8H1, 3a, 8-triaza-cycl opent a[ a] i ndene- 3- car boxyl i
c acid ewbyb/osssoer (0.13 g, 0.35 nmol) in benzene (2.0 mPLT/UShHOSUKE ur e
was refluxed for WO 02/ 058704 PCT/ US02/Q@6841 -167 12 hours. Upon cooling
at 0C, 1 N sodium hydroxide (15 nL) was added dropwi se to the above

m xture. The m xture was extracted with dichol oromethane (30 ni), and the

organi ¢ | ayeg. RS cHo-£0. ANRIMANRKANPIS AU Likifv FRIVRLS. vier &

renoved i n vacuo

‘ ogr ap

ethyl 5 aceM&MWI Hent 2t &)afford the title conmpound as an
off-white s 1M/NVR (CDC13, 300 MHz) 8 7.60 (dd,
J =8.7, 2.5 Hz, 1H), 699(3,2H),692(td J =9.0, 2.5 Hz, 1H),6.75
(dd, J = 8. 8Prepalz¢dmtheldﬂ)ﬂmPE ewptabove (SOle,]_CHIzClz,Zl—i)Q, 28). Ma(sdpe@ 6.9 Hz,
2H) , 235(s 3H), 2.32 (s, 3H), 1.92 (s, 6H), 1.71- 1.63 (m 2H, 1.11 -
1.05 (m 1H) 3591881 doMa+&)Hz, 3H), 0.57 - 0.53 (m 2H), 0.19 10 - 0.16
(m 2H); 13C NWR (CDC13, 75 MHz) 8 163.6, 159.4, 156.3, 148.9, 143.3,
139.4, 13y.0, 131.6, 129.7, 128.7, 124.8 (d, J =13 Hz), 114.2, 110.6 (d, J
=25 Hz), 101.2 (d, J =29 Hz), 51.3, 48.6, 21.1, 21.0, 17.8, 15.7, 11.3,

10 1, 3 8. 7 NH+ EX ~~o0 f <N
, Nt{%{ﬁ"ﬁgnﬁfﬁ 15,91 %%?Mﬁé‘fb mve%ﬁuauggg gﬁ'%ﬁ%‘%mg cycl opent af

aI i ndene 3- carboxylic aci cl opropyl net hyl - propyl - am de, schene 1. (G

Prepared as %@ﬁrqn@e@dlmm,%wy éy G am; mm%@mﬁm%wﬂm@ 8 7.86

- 20 7.82 (m 1H), 723-719(m 2H), 7.02 (s, 2H), 6.89 -6.86 (m 1H),

3.69 (t, J =142,the EZ/MSM)as rdh dng itle followifig Bomdtitiodd) Col2mBIY VK CBR 8y, 2. 35

(s, 3H, 1.98 (s, 6H, 1.74 - 1.65 (m 2H), 1.16 - 1.06 (m 1H), 0.90 (t,

J = 7.2 Hz, 8BX50 BmvJun tithedd nifR. 2H) - 0. 23

10

Example 139

{?@m

5-Fluoro-2-methyl-8-(2.4.6-trimethyl-phenyl)-8H-1,3a,8-triaza-

cyclopenta[aJindene-3-carboxylic acid cyclopropylmethyl-propyl-amide:’,

15 scheme 1: (G)
A solution of trimethylaluminum (2.0 M in heptane, 1.4 mL, 2.8 mmol) was added to
a solution of N-cyclopropylmethyl-N-propylamine (0.40 mL, 2.8 mmol) in benzene
(3 mL) at 0°C. The mixture was warmed up to room temperature and stirred at this
temperature for 1.5 hours, and then added to a stirred solution of 5-fluoro-2-methyl-
20  8-(2,4,6-trimethyl-phenyl)-8H-1,3a,8-triaza-cyclopenta[alindene-3-carboxylic acid

ethyl ester (0.13 g, 0.35 mmol) in benzene (2.0 mL). The mixture was refluxed for



WD 02/ 058704 PCT/ US02/00841 -168 0.20 (m 2H); 13C NWMR (CDC13, 75 ML1lz) S
163.7, 147.9, 139.2, 137.0, 135.2, 129.5, 128.8, 124.8, 123.3, 121.0,

114. 2, 11MO0D2/038r04 2, 60.3, 51.1, 21.0, 17.7, 15.4, 11.2, PTO/uBp2/Msd LC/ MG
tR=121.95 mn, 429.13 (M#). 5 Exanple 361-N o N N N

2-Ethyl -8-(2,4,6-trinmethyl -phenyl)-8H1, 3a,8-triaza- cyclopentafal I ndene- 3
carboxylic aci d cycl opropyl net hyl - propyl -am de, schene 1: (G Prepared as

(m 1H 7 f°£2 b1 TEBPR LS B %%ﬁz’%ﬁ%%%%égaggmi*?éaddi%ﬁmpﬁ%s7( (s

6.6 Hz, 3.49 (d, J = 6.7 Hz, 2.35
( s, 3H), 1 gtg tkl% abcgzﬁ)mlx’[ufe 7%he mlxt@rg V3 exgp.ﬁteg ylt%gh((}{olorgmeth?neélGﬂinl_ﬂ)s 11)
115-105(m1H) 0.89 (t, J =7.3 H, 3H, 0.57 - 0.54 (m 2H), 025-
0.20 (m 2H)anditig WEganicRayer a9 Friad nvermhyd_mue( sadjum sulfatex Selyes ware CF3  N~N N
y - b~ 2-trifluoronethyl-8-(2,4,6-trinethyl phenyl)-8H1, 3a,8-tri aza-
cycl opent al aletioted ar Gacﬁalabd)mdrésidmivah upidctdrio ptomet dpraphyrusingletleyhi de,
schemre 1. (G WO 02/058704 PCT/US02/00841 -169 Prepared as described for

;hgoexam@ e &@f&‘t’é?hexah%é\gw )(ag@ﬁ:‘lleﬁt to%%rcMﬂé)utl% cgmz)aund ds a@na)ff WhltéL |§Bhd 7.32 -
(m 2H), 7.0 1(d 1H),
(0.156 g, 100% yield). 1H NMR (CDC13, 300 MHz) 5 7.60 (dd, J = 8.7, 2.5 Hz, 1H),
6.99 (s, 2H), 6.92 (td, J = 9.0, 2.5 Hz, 1H), 6.75 (dd, J = 8.8, 4.4 Hz, 1H), 3.66 (t, T =
7.1 Hz, 2H), 3.46 (d, J = 6.9 Hz, 2H), 2.35 (s, 3H), 2.32 (s, 3H), 1.92 (s, 6H), 1.71 —
1.63 (m, 2H), 1.11 — 1.05 (i, 1H), 0.88 (t, J = 7.2 Hz, 3H), 0.57 - 0.53 (m, 2H), 0.19
10 —0.16 (m, 2H); °C NMR (CDCl3, 75 MHz) & 163.6, 159.4, 156.3, 148.9, 143.3,
139.4, 137.0, 131.6, 129.7, 128.7, 124.8 (d, T = 13 Hz), 114.2, 110.6 (d, J = 25 Hz),
101.2 (d, J =29 Hz), 51.3,48.6,21.1,21.0, 17.8,15.7, 11.3, 10.1, 3.8. LC/MS: # =

1.95 min, 447.22 (MH").

pags el

2-Methvyl-8-(2.4.6-trimethyl-phenyl)-8 H-1,3a,8-triaza-cyclopentalalindene-3-

carboxylic acid cyclopropylmethyl-propyl-amide, scheme 1: (G)

Prepared as described for the example above. 'H NMR (CDCls, 300 MHz) 6 7.86 —
20  7.82 (m, 1H), 7.23 - 7.19 (m, 2H), 7.02 (s, 2H), 6.89 —-6.86 (m, 1H), 3.69 (t,J=7.0
Hz, 2H), 3.49 (d, J = 6.9 Hz, 2H), 2.39 (s, 3H), 2.35 (s, 3H), 1.98 (s, 6H), 1.74 — 1.65

(m, 2H), 1.16 — 1.06 (m, 1H), 0.90 (t, J =7.2 Hz, 3H), 0.59 — 0.53 (m, 2H), 0.23 —



m 4H), 2.33 (s, 311), 1.97 (s, 6H), 1.82 - 1.53 (m 214), 1.33 - 1.20 (m
H, 1.04 (t, J =7.2 H, 3H, 0.95- 0.83 (m 2H), 0.74 - 0.59 (m 2H);
C/ V5. tRve 02086041 n, 5 483.30 (M#). Exanple 143 N O CPCTNSK2/008@
-(2,4-Di chl oro-phenyl )-2-net hyl -8H 1, 3a168-tri aza- cycl openta f al i ndene- 3-
10 carboxylic acid cycl opropyl net hyl - propyl -anmi de, schenme 1. (G Prepared
as described for the exanple above. 1H NMR (CDC13, 300 MHz) 6 7.82 - 7. 79

&, 15')2 Hzé"%“ 4, dedalfk oo, 75#}?‘3’2‘78'6? TR 1% 1@?1%1%?4&%9?
Z gsH-z 1.07 éz§§8¥?§4gd%§§ &%61 ngHﬁfZ?%gg 15 6&% 5%6%19&-1 07.’51\5,}1( &er(zm) 0.2502 ;

0.19 (m 2H); tR=1.88 mn, 455.11 (MVHO. WD 02/ 058704

PCT/ US02/ 00849- 1 3 §7bC/Pé§a¢vp=F &.99 2ain 129 INOVEED).

2-Ethyl -5-fluoro-8-(2,4,6-trinethyl-phenyl)-8H1, 3a,8-triaza-

cycl opent af al i ndene- 3-car boxylic acid cycl opropyl net hyl - propyl - am de,
scheme 5 1. (G Prepared as described for the exanpl e above. 1H NWR
(CDA 3, 390 Mgample 1498 (dd, J = 8.6, 2.5 Hz, 1H), 7.02 (s, 2H), 6.95 (t,
J =9.6 Hz, 1H), 6.79 - 6.76 (m1H), 3.68 (t, J =6.9 Hz, 2H), 3.49 (d, J
= 6.8 Hz, 2H), 2.70 (q, = 7.3 Hz, 2H), 2.35 (s,

pagtds)

2-Ethyl-8-(2.4.6-trimethyl-phenyl)-8 H-1,3a,8-triaza-cvclopentajalindene-3-

(
1
L
8

carboxylic acid cyclopropylmethyl-propyl-amide, scheme 1: (G)

Prepared as described for the example above. "H NMR (CDCl3, 300 MHz) 6 7.81 —
10 7.'76 (m, 1H), 7.23 —7.16 (m, 2H), 7.02 (s, 2H), 6.87 — 6.84 (m, 1H), 3.68 (t, ] = 6.6

Hz, 2H), 3.49 (d, ] = 6.7 Hz, 2H), 2.70 (q, J = 7.4 Hz, 2H), 2.35 (s, 3H), 1.98 (s, 6H),

1.73 —1.63 (m, 2H), 1.28 (t, J = 7.4 Hz, 3H), 1.15 - 1.05 (m, 1H), 0.89 (t, J = 7.3 Hz,

3H), 0.57 — 0.54 (m, 2H), 0.25 — 0.20 (m, 2H); LC/MS: g = 1.95 min, 443.23 (MH").

15 Example 142

2-trifluoromethyl-8-(2,4.6-trimethylphenyl)-8H-1,3a.8-triaza-

cyclopenta[a]jindene-3-carboxylic acid cyclopropylmethyl-propyl-amide, scheme

1: (G)



3H), 1.98 (s, 6H), 1.73 - 1.63 (m2H), 1.28 (t, J = 7.4 Hz, 3H), 1.15 -1.10
(m 1H), 10 0.92 (t, J = 7.3 Hz, 3H), 0.59 - 0.54 (m2H), 0.22 - 0.19 (m
2H): 13C WhR20€DO 3, 75 Miz) 6163.7, 159.4, 156.2, 148.9PCTASOA0081B7. 0,
131.6, 129.7, 128.8, 124.7 (d, J = 9.0.1¢2), 113.0, 110.5 (d, J = 11.4 Hz),
110.3, 101.0, 51.4, 48.7, 22.8, 21.1, 17.8, 13.8, 11.3, 10.1, 3.8; LC M
tR=2.05 nmn, 461.26 (MY. 15 Exanple 145 NN N N F WD 02/ 058704

PCT US021 00841 s b descrved fos the SRR 'HNVR (PGl B SERT 3a -
ol oY o ORERt A b 72y o st s BT nﬁéﬂ%‘:h 3806356 oowi se

to a solution of 2-nethyl - -%2 4, 6- trlrrethyl -8H1, 3a 8-triaza 5
cycl opent a[ afoi®na-33-(&atHoky (Se6Hd,|]d82:ydl5é‘|dﬂ0|@ﬁ)n£$ yll—%&(@pylﬂ)ah%ét,(n
ng, 0.16 mmol) in toluene (2 nL) at 0 C. After stirring at room

t enper at ur e ¥ or7. 2Hz}8HY, 6.95t10283 (ne,BH), 0174mM X5U(e, 24z LOAdISed; £3.86 mim,and 1 N
sodi um hydroxi de (10 nL) was added dropw se. The above m xture was
extract eds Wi 443 b @iigey.onet hane (30 L), and the organic extracts were
washed with water and dried over anhydrous sodium sulfate. 10 Solvents were
renmoved i n vacuuo and the residue was subjected to chromatography using
et hyl acetate/ hexanes as eluent to afford the title conpound as a white
solid (59 rrgmegpy yi el d) 1H NWVR (CDC13, 300 MHz) S 7.87 (dd, J = 9.1,
2.2 Hz, : 6.88 (td, J =- 9.0, 2.5 Hz, 1H), 6.70 (dd, J =
8. 8, 45Hz 389(s 2H), 2.52 (t, J = 7.3 Hz, 214), 2.46 (d, J =
6.6 Hz, 2H), 2 34 (s, 3H,/ 2.29 (s, 3H), 1.97 15 (s, 6H), 1.49 - 1.42 (m
2H) , 1.05 - 1.00 (m 1 \0 7 (t J =7.3 Hz, 311), 0.56

et

8-(2.,4-Dichloro-phenyl)-2-methvl-8H-1.3a,8-triaza-cyclopentaajindene-3-

10  carboxylic acid cyclopropylmethyl-propyl-amide, scheme 1: (G)

Prepared as described for the example above. '"H NMR (CDCl;, 300 MHz) & 7.82 —

7.79 (m, 1H), 7.65 (d, J =2.2 Hz, 1H), 7.53 (d, J = 8.5 Hz, 1H), 7.44 (dd, J = 8.5, 2.2

Hz, 1H), 7.25 - 7.22 (m, 2H), 7.02 — 6.99 (m, 1H), 3.68 (t,J = 7.0 Hz, 2H), 3.48 (d, J

= 6.8 Hz, 2H), 2.38 (s, 3H), 1.75 - 1.63 (m, 2H), 1.13 ~ 1.07 (m, 1H), 0.90 (t,J=7.8
15 Hz, 3H), 0.59 - 0.53 (m, 2H)0.22 — 0.19 (m, 2H); LC/MS: #z = 1.88 min, 455.11

(MH").



0.51 (m 2H), 0.16 - 0.14 (m 2H);13C NMR (CDC13, 75 MHz) 8 159.3, 156.2,
148.3, 139.0, 138.8, 137.2, 130.5 (d, J = 179.5 Hz), 129.6, 125.4 (d, J =
13. 0 Hz) 1Wb.08/0587009. 6, 109.3 (d, J = 25.8 Hz), 101.3 (d, PCEURI2/MSkE),
59.0, 55.3, 48.8, 21.1, 19.7, 17.7, 131%89- 12.0, 8.7, 4.3; LOMs tR = 1.
mn, 433.22 (MH). 20 WD 02/ 058704 PCT/US02/ 00841 -172- Exanple 146 N N
/"N
Cycl opr opyl ed4aet hyl - 8- (2, 4, 6-trinet hvl - phenyl )-8H-1, 3a, 8-tri aza-
cycl opent a{al'1 nden- 3-yl net hyl | - propyl -am ne, schene 1. (H) 5 Prepared as
descri bed for the exanple abovs. 1H NWR (CDC13, 300 MHz) 8 8.05 - 7.99 (m
(

57
N

1H), 7.18 - 7.12 (m 2H\ 6.94.%s, 2H), 6.80 -6.74 (m 1H), 3.96 (s, 2H),

2.52 (t, J =6.8 Hz, 2H) ) 2. 44 (d, J = 6.9 Hz, 2H), 2.36 (s, 3H), 2.30 (s,
3H), 1.98 (s, 6H), 1. 1344 (m 2H), 1.05 - 0.98 (m 1H), 0.77 (t, J =
7.2 Hz, 3H), O. 0.50 , 0.16 - 0.12 (m2H); LCMS: tR = 1.39

mn, 415.23 9 mplee 1 NN NN Cyclop ropyl nethyl- f
2-ethyl-8- (2, -t ryp®et hvl - phenyl )-8H 1, 3a, 8-tri aza-

cycl opent af al i nden 3- t hyl | - propyl -am ne, schene 1: (H) 15 Prepared as
descri bed for the exa above. 1H NWR (CDC13, 300 MHz) 8 8.05 - 8.01 (m

1H), 7.19 - 7.12 (m 2H),¥7.11 (s, 2H), 6.82 - 6.79 (m 1H), 3.93 (s, 2H),

2-Ethyl-5-fluoro-8-(2.4.6-trimethyl-phenyl)-8H-1,3a,3-triaza-

cvclopentajalindene-3-carboxylic acid cyclopropylmethyl-propyl-amide, scheme

5 1:(G)

Prepared as described for the example above. 'HNMR (CDCls, 300 MHz) 8§ 7.58
(dd, J = 8.6, 2.5 Hz, 1H), 7.02 (s, 2H), 6.95 (t, T = 9.6 Hz, 1H), 6.79 — 6.76 (m,1H),
3.68 (t, T = 6.9 Hz, 2H), 3.49 (d, T = 6.8 Hz, 2H), 2.70 (q, J = 7.3 Hz, 2H), 2.35 (s,
3H), 1.98 (s, 6H), 1.73 — 1.63 (m,2H), 1.28 (t, ] = 7.4 Hz, 3H), 1.15 — 1.10 (m, 1H),

10 0.92(t,J =7.3 Hz, 3H), 0.59 — 0.54 (m 2H), 0.22 — 0.19 (m, 2H); *C NMR (CDCl;,
75 MHz) § 163.7, 159.4, 156.2, 148.9, 139.4, 137.0, 131.6, 129.7, 128.8, 124.7 (d, J
=9.0 Hz), 113.0, 110.5 (d, J = 11.4 Hz), 110.3, 101.0, 51.4, 48.7, 22.8, 21.1, 17.8,

13.8,11.3,10.1, 3.8; LC/MS: #z = 2.05 min, 461.26 (MH").

15 Example 145



2.65 (q, J = 7.5 Hz, 211), 2.55 (t, J =7.4 Hz, 2H), 2.48 (d, J = 6.6 Hz,
211), 2.35 (s, WO 02/058704 PCT/US02/00841 -173 3H), 1.98 (s, 61-1), 1.49
- 1.42 (mvo2kips87a4 23 (t, J = 7.5 Hz, 3H), 1.08 - 0.98 (m pPCHUS2/qsFy (t, J
= 7.3 Hz, 311), 0.53 - 0.49 (m 2H), 0.-131- 0.10 (m 2H); LM tR=1.71
mn, 429.25 (M#). 5 Exanple 148 CF3 N N )II N Nonf

Cycl opr opyl net hyl - propyl - (trifluororret hyl -tri nmet hyl phenyl - 8H 1, 3a, 8-

tri aza. cycl opeicRfbh R 8l ARGV i v@_@g%{f@ﬁﬁ thiv1 ;{ﬂdz;vﬁsﬁpii@,ﬁ% as

descri bed for the exa aoove 300 VRZ) S 7. dl - 33

S:;s ézlll)(m7' faga : 1bieth hypiopa hsdipht %‘Hé?](é% T ?597
6H), 1.87 - 23 - 0.97 (t ,
0.84 - 0.80 %ﬁ?lugﬂn of Bedré\lﬁéMzn t%weﬁ%@ ﬂ%g})@smlwﬁ “(“aﬁadsl?d HHOHWIS%@%;D

(MN. 15 Exanple 149 /' NN 4 N- ~ N F W 02/058704 PCT/US02/00841 -174
Cycl opr opy! nefiiion-of 2-reethyl-8-52.#eutoimestigd (pheny 158 Hr I daBsrazapheny | ) - 8H- 1, 3a, 8-
triaza-cycl opent af al i nden- 3-yl net hyl | - propyl -am ne, schene 1. (H)

5  cyclopenta[a)indene-3-carboxylic acid cyclopropylmethyl-propyl-amide (73 mg, 0.16
mmol) in toluene (2 mL) at 0 °C. After stirring at room temperature for 24 hours, the
reaction mixture was cooled to 0 ° C and 1 N sodium hydroxide (10 mL) was added
dropwise. The above nﬁxture was extracted with dichloromethane (30 mL), and the
organic extracts were washed with water and dried over anhydrous sodium sulfate.

10  Solvents were removed in vacuuo and the residue was subjected to chromatography

using ethyl acetate/hexanes as eluent to afford the title compound as a white solid
(59.4 mg, 86% yield). 'H NMR (CDCls, 300 MHz) 8 7.87 (dd, J = 9.1, 2.2 Hz, 1H),
7.00 (s, 2H), 6.88 (td, J =- 9.0, 2.5 Hz, 1H), 6.70 (dd, J = 8.8, 4.5 Hz, 1H), 3.89 (s,
2H), 2.52 (t,J = 7.3 Hz, 2H), 2.46 (d, J = 6.6 Hz, 2H), 2.34 (s, 3H), 2.29 (s, 3H), 1.97

15 (s, 6H), 1.49 — 1.42 (m, 2H), 1.05 - 1.00 (m, 1H), 0.74 (t, T = 7.3 Hz, 3H), 0.56 —
0.51 (m, 2H), 0.16 - 0.14 (m, 2H); °C NMR (CDCls, 75 MHz) § 159.3, 156.2, 148.3,
139.0, 138.8, 137.2, 130.5 (d, J = 179.5 Hz), 129.6, 125.4 (d, J = 13.0 Hz)115.8,
109.6, 109.3 (d, J = 25.8 Hz), 101.3 (d, J = 29.2 Hz), 59.0, 55.3, 48.8, 21.1, 19.7,
17.7,13.8,12.0, 8.7, 4.3; LC/MS: tg = 1.57 min, 433.22 (MH").

20



Prepared as described for the exanple above. 1H NWMR (CDC13, 300 MHz) 6 7.89
(dd, J = 9.1, 2.5 Hz, 1H), 7.00 (s, 2H), 6.87 (td, J = 9.1, 2.6 Hz, 111),
6.69 (dd,woo2/08:78¢4 5 4.5 Hz, 1H), 3.90 (s, 2H), 2.63 (q, PCTAISE2/B08kZ, 2H),
2.53 (t, J =7.3 Hz, 2H), 2.47 (d, J =-67% Hz, 2H), 2.34 (s, 3H, 1.97 (s,
6H), 1.48 - 1.41 (m 2H), -1.23 (t, J =7.5 Hz, 3H), 1.05 - 0.95 (m 111),
0.74 (t, J =7.3 Hz, 3H), 0.56 - 0.52 (m 2H), 0.15 - 0.12 (m 2H); 13C
NVR ( CDC13, ﬁ%@f)—%)m? 159. 3, 156.1, 148.4, 145.1, 139.0, 137.2, 130.6 (d,
J = 174 Hz) 25.5 (d J = 13.3 Hz), 115.0, 109.6, 109.2 (d, J =
24.8 10 Ft) 101.4 (d, J = ) 59.1, 55.4, 48.8, 21.4, 21.1, 19.8,
17.8, 15.2, 12.0, 8.8, M5: tR=1.78 min, 447.27 (M#). GCeneral
Procedure for the Synt h Exanpl es 150-282: (For Exanples 150-252

LC/ M5 were run usi ng t foII wi ng conditions: Colum, 15 YMC S5 4.6x50
mm run time, 4 ehydrochlorlde salt or a free amne (0.65
nmmol, 5 equiv. toa ven-dried 11 nL vial. After the addition
of anhyd‘rous a ni Z i (1 nmL) and anhydrous i-Pr2NEt (0.16 nL, 0.91

mmol, 7 equiv in the of an am ne-HCl salt, 20 or 43 L, 0.26 mml, 2
equiv in the case of ee amine), the mxture was stirred at room

tenperature for 1 h, | oned by the addition of a solution of a

chl or omet hyl c%mf;%us thJﬁzfmedhzvl -B11 MRS 1&&% %‘&gg.sneff%ikuﬁaz&n xture
was stirred at—room enperat ure ror a
trifluoroneth [.ning m pe_ hydro hIorld sal s enpl oyed. After

removi ng sol ] Dethyllogsopy)-apin /00841 -175 Pr2NEt
i n vacuo, the resi due was di ssol ved in di ma}h yl formam de or acetonitrile (2
m.) and d:3mphr¢®@s described fad thecxample alioxe.ure NMR (FD6H:, 368 dE12) & &0%ar
solution) was filtered into a Prep-HPLC vial, and title conpounds were
obt ai ned by Poegn, 1#PLE.18 — 7.12 (m, 2H), 6.94 (s, 2H), 6.80 —6.74 (m, 1H), 3.96 (s, 2H),

2.52 (t, J = 6.8 Hz, 2H), 2.44 (d, J = 6.9 Hz, 2H), 2.36 (s, 3H), 2.30 (s, 3H), 1.98 (s,

6H), 1.50 — 1.44 (m, 2H), 1.05 —0.98 (m, 1H), 0.77 (t, J = 7.2 Hz, 3H), 0.55 - 0.50

(m, 2H), 0.16 — 0.12 (m 2H); LC/MS: # = 1.39 min, 415.23 (MH").

10

Example 147

Cyclopropyimethyl-[2-ethyl-8-(2.4.6-trimethyl-phenyD)-8 H-1,3a,8-triaza-

cyclopentalalinden-3-ylmethyl]-propyl-amine, scheme 1: (H)

15 Prepared as described for the example above. '"H NMR (CDCl;, 300 MHz) 6 8.05 —
8.01 (m, 1H), 7.19 — 7.12 (m, 2H), 7.11 (s, 2H), 6.82 — 6.79 (m, 1H), 3.93 (s, 2H),

2,65 (q, J =7.5 Hz, 2H), 2.55 (t, T = 7.4 Hz, 2H), 2.48 (d, T = 6.6 Hz, 2H), 2.35 (s,



5 Exanple 150 CF3 N NNN \ / C3

Cycl opropyl net hyl -(2,2,2-trifluoro-ethyl)- [2-trifluoronethyl-8-(2,4,6-

tri met hylwbenypss78H 1, 3a, 8-tri aza- cycl opent a{al i nden- 3- yl neCigusbz/ensine, 10
schenme 2: (H) Prepared as described foriihe exanple above. LOMS: tR = 2.99
mn, 509.23 (M#). Exanple 151 CF3 N N N 15

Bi s-cycl opropyl net hyI 12 trifluoronethyl-8-(2,4,6-trinethyl-phenyl)-8H

at abscri bod Por ot RECEEHAD S ARAE P RANC L 275 BT B8 S R
Oycl opr opyl MEIRHILT 3%%%%}9&53%?2@[%%5@1? ;KOS 1507 3a, 5.

triaza-cycl opentafalinden-3-ylnethyll-(3,3,3-trifluoro-propyl)-an ne,
r)aza 2y n?m42J MHQ y yll-(: propyl) -

5 Example 148

Cyclopropylmethyl-propyl-(trifluoromethyl-trimethylphenyl-8 H-1.3a.8-

triaza-cyclopenta[a]inden-3-ylmethyl)-amine, scheme 1: (H)

Prepared as described for the example above. "H NMR (CDCl;, 300 MHz) § 7.37 —
10  7.33 (m, 1H), 7.27 - 7.24 (m, 1H), 7.16 (d, J = 7.4 Hz, 1H), 7.04 (s, 2H), 6.97 — 6.94

(m, 1H), 4.95 (s, 2H), 3.27 - 3.16 (m, 4H), 2.22 (s, 3H), 1.96 (s, 6H), 1.87 - 1.79 (m,

2H), 1.23 — 1.20 (m, 1H), 0.97 (t,J = 7.2 Hz, 3H), 0.84 — 0.80 (m, 2H), 0.46 — 0.43

(m, 2H); LC/MS: tz = 1.57 min, 469.31 (MH").

15 Example 149



5 (H) Prepared as described for the exanple above. LCOMs: tR = 2.86 mn,
523.24 (MH). Exanple 148 CF3 N N N N 10

Cycl opr opybreewosszb4 pr opyl -f2-tri fl uoromet hyl - 8- (2, 4, 6-tri meCyusopbsmy| ) - SH-
1, 3a, 8-triaza-cycl opentaf alinden-3-yl ngglgyl | -am ne, scheme 2: (H) Prepared
as described for the exanple above. LC/MS tR=1.57 mn, 469.26 (M#4 ).
Exanple 153 CF3 N N N N 15 WD 02/ 058704 PCT/US02/00841 -177

Cycl obut yl nmet - h%nyl ) - 8H
Asamsicas 3 e ; 7 e A Pr epar ed
as descrl bed for the exarrpl,e above LC/MS tR = 2. 28 ni n, 483. 29 (M#). 5
Exanpl e 154 &iaz U prapyl-aming, schene k: (Hp | yor onet hyl - 8-
(2,4,6-trinmethyl - phenyl) 8H
1, 3a, 8-tri azRrepyrell apderceibad fon terexamplenabioly .| fH&HﬂRe{CE&dhéﬁeM&:{z)(a—i) 8%r epar ed
as described for the exanple above. LOMs: tR = 2.06 mn, 455.24 (M#).

(dd, J=9.1, 2.5 Hz, 1H), 7.00 (s, 2H), 6.87 (td, T = 9.1, 2.6 Hz, 1H), 6.69 (dd, J = 8.8,

5 4.5 Hz, 1H), 3.90 (s, 2H), 2.63 (q, J = 7.5 Hz, 2H), 2.53 (t, T = 7.3 Hz, 2H), 2.47 (d,
= 6.6 Hz, 2H), 2.34 (s, 3H), 1.97 (s, 6H), 1.48 — 1.41 (m, 2H), 1.23 (t, T=7.5 Hz,
3H), 1.05 — 0.95 (m, 1H), 0.74 (¢, T = 7.3 Hz, 3H), 0.56 — 0.52 (m, 2H), 0.15 - 0.12
(m, 2H); *C NMR (CDCls, 75 MHz) § 159.3, 156.1, 148.4, 145.1, 139.0, 137.2,
130.6 (d, T = 174 Hz), 129.6, 125.5 (d, J = 13.3 Hz), 115.0, 109.6, 109.2 (d, T = 24.8
10 Hz), 101.4 (d,T=29.2 Hz), 59.1, 55.4, 48.8, 21.4, 21.1, 19.8, 17.8, 15.2, 12.0, 8.8,

4.3; LC/MS: #x = 1.78 min, 447.27 (MH).

General Procedure for the Synthesis of Examples 150-282:
(For Examples 150-252 LC/MS were run using the following conditions: Column,

15 YMC S5 4.6x50 mm; run time, 4 mins.)

An amine hydrochloride salt or a free amine (0.65 mmol, 5 equiv.) was added to an
oven-dried 11 mL vial. After the addition of anhydrous acetonitrile (1 mL) and
anhydrous i-ProNEt (0.16 mL, 0.91 mmol, 7 equiv in the case of an amine-HCI salt,
20 or43 uL, 0.26 mmol, 2 equiv in the case of a free amine), the mixture was stirred at
room temperature for 1 h, followed by the addition of a solution of a chloromethyl
compound (0.13 mmol) in MeCN (1 mL). The resulting mixture was stirred at room
temperature for 24 h, or heated at 80 °C for 16 h if a trifluoromethyl-containing

amine hydrochloride salt was employed. After removing solvents and excess of i-



10 Exanple 155 CF3 N NN N-CF3 F F

Cycl opropyl net hyl - (2, 2, 3, 3, 3- pent af | uor o- propyl ) -

(2-trifl veooaesdryd - 8- (2,4, 6- trinmethyl-phenyl)-8H 1, 3a, 8- Priramsaz/engel opent af
al i nden-3-yl nethyl |l -am ne, 15 schene 2:.1¢#) Prepared as described for the
exanpl e above. LOMS: tR = 3.06 mn, 559.22 (NPH) Exanple 156 WO

02/ 058704 PCT/ US02/00841 -178- CF3 N N N N--\

Cycl obut yl ”Eif"xhlﬁif ﬁl%ag%@'tﬁe_r ﬂe&hh’é){;vQT ikl ﬁl%jﬁl@! gifHHﬁéh‘rTrlgE |8§ heeRorigiléh¢B-tri et

hyl - phenyl) triaza-cycl opent al al 1 nden- 3-yl -am ne, schemne

3'23 23 (,\P/lr_ﬁ;) )gn@g%gfzgf f@-}&();&vgar ah(q?q eﬁnﬁx)ﬁpa %Vmost cases, aclear solu%o08 mn,

was filtered into a Prep-HPLC vial, and title compounds were obtained by Prep-

HPLC.

Example 150

e

Cyclopropylmethyl-(2.2.2-trifluoro-ethyl)-[2-trifluoromethyl-8-(2.4,6-

trimethylphenyl-8H-1.3a,8-triaza-cyclopentalalinden-3-ylmethyll-amine,

10  scheme 2: (H)

Prepared as described for the example above. LC/MS: #g = 2.99 min, 509.23 (MH").

Example 151

4

15 Bis-cyclopropylmethyl-[2-trifluoromethyl-8-(2.4.6-trimethyl-phenyl)-8 H-

1,3a.8-triaza-cyclopenta[cajinden-3-ylmethyl]-amine, scheme 2: (H)

Prepared as described for the example above. LC/MS: #z = 2.15 min, 481.28 (MH").



| F3C Propyl - f

2-trifluoronethyl-8-(2,4,6-trimethyl-phenyl)-8H 1, 3a,8-triaza-

cycl opentwpakiossten- 3-yl net hyl | - (3, 3, 3-trifl uoro-propyl) - akcCrasSozeisene 2:

(H 10 Prepared as described for the exagple above. LCOMS: tR = 2.87 mn,
511.23 (M#). Exanple 158 CF3 N NNN ' CF3 [/ F

(2,2,3,3,3-Pentafl uoro-propyl)-propyl- [2-trifluoronethyl -

(2,4,6-trine

phenyl) - 8H 1ﬁ§%mgllet51|5|2aza cycl opent a[ al i nden-3-yl net hyl | -am ne, schenme 2:

(H WD 02/058704 PCT/ USO2éFOO841 -179 Prepared as described for the exanple

above. LOMs: tR = 3.06 547.22 (IVHf ). Exanple 159 CF3 N NN N-\ Db
CF3 5 N

Propyl - (2, 2, 2- dd | )-f2-trifluoronethyl-8-(2,4,6-trinethyl-phenyl
)-8H 1, 3a, 8- dlycliopenNafal i nden- 3-yl met hyl | - anmi ne, schenme 2: (H)

Prepared as dese t Re exaipbe above. LC/MS: tR = 2.98 nmin, 497.23

(MN. Exanple 160

Cyclopropylmethyl-[2-trifluoromethyl-8-(2.4.6-trimethyl-phenyl)-8H-1.3a,8-

triaza-cyclopentalojinden-3-ylmethyl}-(3,3,3-trifluoro-propyvl)-amine, scheme 2:

5 (H)

Prepared as described for the example above. LC/MS: # = 2.86 min, 523.24 (MIH").

Example 148

10 Cyclopropylmethyl-propyl-[2-trifluoromethyl-8-(2.4.6-trimethvyl-phenyl)-8 -

1,3a.8-triaza-cyclopentaloinden-3-ylmethyl]-amine, scheme 2: (H)

Prepared as described for the example above. LC/MS: #z = 1.57 min, 469.26 (MIT").

Example 153

15



NNN 10 Dallyl-f

2-trifluoronethyl-8-(2,4,6-trimethyl-phenyl)-8H 1, 3a,8-triaza-

cycl opentwbakiossten- 3- yl net hyl | -am ne, schenme 2: (H) Prepared/uss2/asscri bed
for the exanple above. LC/MS: tR = 2.2648n, 453.27. 15 Exanple 161 WO
02/ 058704 PCT/US02/00841 -180- CF3 N N N

Phenet hyl - propyl -[2-tri fl uoronet hyl - 8- (2 4,6-trimethyl-phenyl)-8H1, 3a,8

Lntaze oyt oAU AR TS Dbl SESRS oo bR SHRNAY .
Exanple 162 CF3 N N N N~ CF3 FCFSF .

(2, 2, 3, 3, 3- Phda-gtriaza-svelopentalalinglen-Hykmethyl]apinesgheme 2o(H) i f | uor onet hyl - 8
- (2,4,6-trinethyl - phenyl) 8H 1, 3a, 8-triaza-cycl opent af al i nden- 3-yl met hyl | -
10 ami ne, scPrepme®as ddshribrddiontletxampitetbore. A€M 1rr £ SemmyPBR2A0dVE). LT V5!
tR = 2:87 mn, 551.18 (MH).

5 Example 154

Cyclopropylmethyl-ethyl-[2-trifluoromethyl-8-(2.4.6-trimethyl-phenyl)-8 H-

1.3a.8-triaza-cyclopentalaJinden-3-ylmethyl]-amine, scheme 2: (H)

Prepared as described for the example above. LC/MS: g = 2.06 min, 455.24 (MH").
10

Example 155

i

Cyclopropyvlmethyvl-(2,2.3.3.3-pentafluoro-propyl)-[2-trifluoromethyl-8-(2.4.6-

trimethyl-phenyl)-8H-1.3a.8-triaza-cyclopentaloinden-3-ylmethyl}-amine,

15 scheme 2: (H)

Prepared as described for the example above. LC/MS: #z = 3.06 min, 559.22 (MH").

Example 156



Exanple 163 CF3 N N N N--\ WO 02/058704 PCT/ US02/00841 -181

Et hyl - phenet hyl -f2-trifl uoronethyl-8-(2,4,6-trinethyl-phenyl)-8H1, 3a, 8-
triaza- cywbopest7ed al i nden- 3-yl net hyl | -am ne, schene 2: (IFCTRSepensed as
described for the exanple above. LC/ M5 44K = 2.31 min, 505.43 (M+). 5
Example 164 CF3 N -: ~ N)II N

(2-Cycl opropyl -ethyl)-propyl -[2-trifluoronethyl-8-(2,4,6-trinethyl-phenyl)-
8H 1, 3a, 8-triaza-cycl opegsyt af al i nden-3-yl net hyl | -am ne, schene 2: (H)
Prepared as described fo £he exanpl e above. LOMS: tR = 2.25 mn, 483.30
(MH). 10 Exanpl & 16 'E%F_RN , CF3 N N N~ Benzyl -f

2tr|fluororret - ( rlrrethyl phenyl)-8H 1, 3a, 8-tri aza-

cycl opent a[ at7i w@ 3Ny | T_\%S 3,3-trifluoro-propyl)-am ne, schene 2:
(H 15 Prepared &s clig él Fs the exanpl e above. LC/MS: tR = 3.06 min,

559.24 (MY . Exa

Cyclobutylmethyl-(2.2.2-trifluoro-ethyl)-[2-trifluoromethyl-8-(2.4,6-trimethyl-

phenyl)-8H-1,3a,8-triaza-cyclopenta[ajinden-3-ylmethyl]-amine, scheme 2: (H)

Prepared as described for the example above. LC/MS: #z = 3.08 min, 523.23 (MH").

Example 157

Propyl-[2-trifluoromethyl-8-(2.4.6-trimethyl-pheny)-8 H-1,3a,8-triaza-

cyclopental oJinden-3-yimethyl]-(3.3.3-trifluoro-propyl)-amine, scheme 2: (H)

10  Prepared as described for the example above. LC/MS: g = 2.87 min, 511.23 (MHM).

Example 158

CF3
-
CF,
FF

(2,2,3.3.3-Pentafluoro-propyD-propyl-[2-trifluoromethyl-8-(2.4.6-trimethyl-

15 phenyl)-8H-1,3a.8-triaza-cyclopenta[a]inden-3-ylmethyl]-amine, scheme 2: (H)




WD 02/ 058704 PCT/ US02/00841 -182- CF3 N N)II N N~ CF3

(2-Cycl opropyl -ethyl ) -f

2-trifl uoworeebssrbs 8- (2, 4, 6-tri met hyl - phenyl ) -8H 1, 3a, 8- t PCaasovyshopent af
al i nden-3-ylnethylI-(3,3,3-trifluoro-prqpyl)-am ne, schene 2: (H) 5
Prepared as described for the exanple above. LOMS: tR = 2.99 mn, 537.25
(MA . Exarrple 167 CF3 N N N N Benzyl - net hyl - f

2-trifluoro iet h en 3 [ A

cycl opent af %a%ﬁsé Sﬁflpr%c% ]Te eé(ﬁgﬁ%epabgg%elf%&gé ]z,( Fl)% ‘%%ﬁ’a%ﬁ%&%&n bed
for the exarrple above. LCIIVB tR=2.24 mn, 477.25 (MN. Exanple 168 CF3
N NN N-\_CFg WO 02/ 058704 PCT/ US02/00841 -183

Phenet hyl -[2-trifl uoronethyl-8-(2,4,6-trinmethyl-phenyl)-8H1, 3a, 8-triaza-
cycl opent a[ aExamiple-139y| net hyl | - (3, 3, 3-tri fl uoro-propyl)-am ne, schene 2:
(H Prepared as described for the exanple above. L MS: tR = 3.10 mn,
585.12 (M—|+) CF3

F3

5 Propyvl-(2.2.2-trifluoro-ethyl)-[2-trifluoromethyl-8-(2.4,6-trimethyl-phenyl)-8 H -

1.3a.8-triaza-cyclopentafalinden-3-ylmethyll-amine, scheme 2: (H)

Prepared as described for the example above. LC/MS: 7z = 2.98 min, 497.23 (MH").

Example 160

Diallyl-[2-trifluoromethyl-8-(2.4.6-trimethyl-phenyl)-8H-1.3a.8-triaza-

cyclopenta] o]inden-3-ylmethyl]-amine, scheme 2: (H) -

Prepared as described for the example above. LC/MS: g = 2.26 min, 453.27.

15 Example 161



5 Exanple 169 CF3 N N N 6 CF3

(2-Cycl opropyl -ethyl)-(2,2,2-trifluoro-ethyl)-[2-trifluoronethyl-8-(2,4,6-
t ri met hylwpleensd7p4 8H- 1, 3a, 8-t ri aza-cycl opent af al i nden- 3- ylpagtusygt/hosam ne,
schene 2: (H) 10 Prepared as described f1gp. t he exanpl e above. LO Ms: tR =
3.04 mn, 523.24 (MH). Exanple 170 CF3. "N N N N-\ Butyl -ethyl -
[2-trifluoronethyl-8-(2,4,6-trinmethyl-phenyl)-8H1,3a,8-triaza- 15

cycl opent af al i nden-3-yl megdyyl | -am ne, schenme 2: (H) Prepared as descri bed
for the exanple above. L@/ M5: tR = 2.14 min, 457.26 (M. Exanple 171 WO
02/ 058704 PCT/ USO 008 1\ -184- CF3 N N N N~ CF3

Phenet hyl - ( 2, 2, if o- thyI) [2-trifluoromethyl-8-(2,4,6-trinmethyl-phe
nyl)- 8H 1, 37, aa- e taf al i nden-3-yl net hyl | -am ne, schenme 2: (H)
Prepared as des bed t e exarrpl e above. LOMs: tR = 3.06 mn, 559.24

(ML) .

Phenethyl-propyl-[2-trifluoromethyl-8-(2.4,6-trimethyl-pheny)-8§ H-1,3a.8-

triaza-cyclopentalojinden-3-ylmethyl]-amine, scheme 2: (H)

Prepared as described for the example above. LC/MS: # = 2.42 min, 519.44 (MIH").

Example 162

CF3
CF3

(2,2,3.3.3-Pentafluoro-propyl)-(2,2.2-trifluoro-ethyl)-[2-trifluoromethyl-8-

(2.4.6-trimethvl-phenyl)-8§ H-1,3a,8-triaza-cyclopental olinden-3-ylmethyl]-

10 amine, scheme 2: (H)

Prepared as described for the example above. LC/MS: #z = 2:87 min, 551.18 (MH").

Example 163

@



5 Exanple 172 CF3 N N )IIl N N-\" - 6 (2-Cyclopropyl-ethyl)-ethyl-f
2-trifluoronethyl-8-(2,4,6-trinethyl-phenyl)-8H 1,3a,8-triaza-cycl opent af
al i nden- 3wglools4194 | - ami ne, schene 2: (H) 10 Prepared as desgnishmesipr the
exanpl e above. LCO/Ms: tR = 2.17 min, 469829 (Mr). Exanple 173 CF3 N N N
N--\ WO 02/058704 PCT/US02/00841 -185 ‘

Benzyl - et hyl - [ 2- tl’lf| uororret hyl -8-(2, 4, 6-trimet hyl - phenyl )-8H1, 3a, 8-tri aza
- cycl opent a[4 I 04%3_ m%thyﬁ el ﬁS“-%ifﬁg %s descri bed

for the exanpi Y, 491. 20 (v anpl e 174

Et hyl - phenet 2 . A (B 2 ymige: schgwe Ry (Hhheny! ) - 84 1, 3a, 8-
triaza-cyclopentafali nden 3-ylmethyl | -am ne, schene 2: (H) Prepared as
descri bed f dPrepired ex derotibedtfivothe.exh@plBboy & L-C/B/IS)ZR 2B 1 1605 5084% @WAHD. 10

5 Example 164

(2-Cvclopropvl-ethvl)fpropvl-[Z-trifluoromethvl-S-(2,4,6-trimethvl-phenvl)—8H—

1.3a.8-triaza-cyclopentaloJinden-3-ylmethyl]-amine, scheme 2: (H)

Prepared as described for the example above. LC/MS: #g = 2.25 min, 483.30 (MH").
10

Example 165

-8H-1.3a.8-triaza-

cyclopentaloJinden-3-ylmethyl]-(3,3.3-trifluoro-propyl)-amine, scheme 2: (H)

15  Prepared as described for the example above. LC/MS: # = 3.06 min, 559.24 (MH").

Example 166



Exanple 175 CF3 N NN N-j Benzyl - propyl - f
2-trifluoronethyl-8-(2,4,6-trinethyl-phenyl)-8H 1, 3a,8-triaza- cycl opent af
al i nden- 3wgloolsd194 | - ami ne, schenme 2: (H) 15 Prepared as desgnishmasior the
exanpl e above. LOMS: tR = 2.46 mn, 50826 (MN. WO 02/ 058704

PCT/ USO2/ 00841 -186- Exanple 176 CF3 N N), N N 6 B enzyl -butyl- f
2-trifluoronethyl-8-(2,4,6-trinmethyl-phenyl)-8H 1, 3a,8-triaza cycl opent af

al i nden-3-yl met hyl | - am nesgzschene 2: (H) 5 Prepared as described for the
exanpl e above. LC MVE: = 2.57 mn, 519.27 (M#). Exanple 177 CF3 N Cl /
\ NN C Bis-cygloprippy.net hyl - f

8- (2, 4-di chl or g~ phen -ty fI uororret hyl -8H 1, 3a,8 10

triaza-cycl opex dén- 3- yI ¥I | -am ne, schene 2: (H) Prepared as
descri bed for the\exa shown above. LU MS: tR = 2.08 min, 507.15 (M)
Exanmpl e 178 CF3

(2-Cyclopropyl-ethyl)-[2-trifluoromethyl-8-(2.4,6-trimethyl-phenyl)-8 H-1,3a,8-

triaza-cyclopentacJinden-3-ylmethyl]-(3,3,3-trifluoro-propyl)-amine, scheme 2:

(H)

5  Prepared as described for the example above. LC/MS: g = 2.99 min, 537.25 (MHD).

Example 167

Benzyl-methyl-[2-trifluoromethyl-8-(2.4.6-trimethyl-phenyl)-8H-1.3a.8-triaza-

10  cyclopenta[o]inden-3-ylmethyl]-amine, scheme 2: (H)

Prepared as described for the example above. LC/MS: 7z = 2.24 min, 477.25 (MH).

Example 168

CF3
N

-



N6 C -C~ NN C 15 WO 02/058704 PCT/US02/00841 -187

Cycl opropyl net hyl - [8-(2, 4-di chl or o- phenyl )-2-trifluoronethyl-8H 1, 3a, 8-
triaza- cywbopest7ed al i nden- 3-yl et hyl | - propyl - am ne, schem®eTAIS0Z/bd84Pr epar ed
as described for the exanple above. LCONB3-tR = 2.07 min, 495.17 (MN. 5
Example 179 CF3 N C NNI CFa d
Cycl opropyl net hyl - 18- (2, 4- dlchloro phenyl) 2- trlfluoronethyl 8H 1, 3a, 8-
triaza- cycloc“ ,,{ ,

schene 2:

2.92 mn, 53c5vc opeglMMmden- -quleﬁleIIB% 3, ?t’rlﬂayroc-lpr(')\[l)vl -31:113116, gheglez H)

Prepared as described for the example above. LC/MS: #z = 3.10 min, 585.12 (MH").

5 Example 169

B

(2-Cyvclopropyl-ethyD)-(2.2,2-trifluoro-ethyl)-[2-trifluoromethyl-8-(2.4,6-

trimethyl-phenyl)-8H-1.3a,8-triaza-cyclopenta[c]Jinden-3-yImethyll-amine,

scheme 2: (H)

10 Prepared as described for the example above. LC/MS: tz = 3.04 min, 523.24 (MH.

Example 170

Butyl-ethyl-[2-trifluoromethyl-8-(2.4.6-trimethyl-pheny)-8 H-1.3a.8-triaza-

15 cyclopentaloJinden-3-ylmethyl]-amine, scheme 2: (H)

Prepared as described for the example above. LC/MS: tz = 2.14 min, 457.26 (MH").

Example 171



Cycl opropyl met hyl -f 8-(2, 4-di chl or o- phenyl)-2-trifluoromethyl-8H1,3a,8 15
triaza-cycl opentalalinden-3-ylnmethyll-(3,3,3-trifluoro-propyl)-am ne,
scherme 2:wo(oRlps#pepar ed as descri bed for the exanpl e abov@CTIGOIMBIS4t R =
2.76 mn, 549.11 (M+). Exanple 181 WO184R/ 058704 PCT/ US02/ 00841 -188- CF3
N C NNN C \

Cycl opr opyl net hyl - [ 8- (2, 4-di chl oro- phenyl )-2-trifl uoronethyl-8H1, 3a, 8-
triaza-cyclopentalalindercg3-yl methyll -ethyl-am ne, schene 2: (H) Prepared

as described for the ex e above. LO/MS: tR=1.98 mn, 481.13 (M). 5
Exanpl e 182 CF3 Clr;t NN C 18
[8-(2,4-Dichlo he N 2- i fluoromethyl -8H 1, 3a,8-tri aza

cycl opent a[ al TR Nyl et h Wpenet hyl - propyl - am ne, scheme 2: (H 10
bed the eXahpl e above. LU MS: tR = 2.39 min, 545.17

Prepared as descr
(MH-). Example 1

Phenethyl-(2,2,2-trifluoro-ethyl)-[2-trifluoromethyl-8-(2.4,6-trimethyl-phenyl)-

8H-1,3a,8-triaza-cyclopentaloJinden-3-ylmethyl]-amine, scheme 2: (H)

Prepared as described for the example above. LC/MS: g = 3.06 min, 559.24 (MIT").

Example 172

e

(2-Cyclopropyl-ethyl)-ethyl-[2-trifluoromethyl-8-(2.4,6-trimethyl-pheny)-8 H-

1,3a,8-triaza-cyclopentaoJinden-3-ylmethyl}-amine, scheme 2: (H)

10  Prepared as described for the example above. LC/MS: #z = 2.17 min, 469.29 (MHY).

Example 173



TN~~~ C / \ NN CF2CF3 C \ W) 02/058704 PCT/US02/00841 -189

Cycl opr opyl net hyl - [ 8- (2, 4-di chl oro- phenyl )-2-trifl uoronethyl-8H1, 3a, 8-
triaza- cywbopestred al i nden- 3-yl net hyl | - (2, 2, 3, 3, 3- pent af | ueceASOPDMSH) - am ne,
schenme 2: (H) Prepared as described for.i84e exanple above. LOMS: tR = 2.99
mn, 585.09 (M#). 5 Exanple 184 CF3 N T --\\- CI NNC Dallyl- [8-
(2, 4 di chl or o- phenyl ) - 2- tl’lf| uororrethyl 8H—1 3a 8-triaza-

cycl opent af aIB ) =%

described fo
Exanpl e 185 CF3

I N N N- \ CE
cvclopen o]inden-3 -vlmethvl]-amme, scheme 2: (H)

Prepared as described for the example above. LC/MS: #z = 2.70 min, 491.26 (MHD.

5 Example 174

@

Ethyl-phenethyl-[2-trifluoromethyl-8-(2,4,6-trimethyl-phenyl)-8H-1,3a.8-

triaza-cyclopenta]ojinden-3-ylmethyl]-amine, scheme 2: (H)

Prepared as described for the example above. LC/MS: g = 3.02 min, 505.43 (MH").

10

Example 175

Benzyl-propyl-[2-trifluoromethyl-8-(2,4.6-trimethvyl-phenyl)-8H-1,3a,8-triaza-

cyclopentaloJinden-3-ylmethyl]-amine, scheme 2: (H)

15  Prepared as described for the example above. LC/MS: # = 2.46 min, 505.26 (MH").



Cl Cycl obutyl met hyl - f

8-(2, 4-di chl oro-phenyl )-2-trifluoronethyl-8H 1, 3a,8-triaza- 15 cycl opent af

al i nden- 3wgloolsdrgd | - (2, 2, 2-trifluoro-ethyl)-am ne, scheneP2I/USkh/oosir epar ed

as described for the exanple above. LC Mg. tR = 3.00 mn, 549.12 (MN.

Exanpl e 186 WO 02/ 058704 PCT/ US02/00841 -190- CF3 N C N N--\ C

Cycl obut yl net hyl -f

8- (2, 4-di chl oro-phenyl )-2-trifluoronmethyl-8H 1, 3a, 8-triaza- cycl opent af

al i nden- 3- ylpRinipe h7gr opyl - am ne, schene 2: (H) Prepared as described for

t he exanpl e above. LCOMs: tR = 2.18 mn, 509.16 (MN. 5 Exanple 187 CF3 N

NN Br 6 CF

[ 8- (2-Brono-4-i sopropy'l hgnyl )-2-trifluoronmethyl-8H1, 3a, 8-triaza

cycl opent af al i ndgn- hyl | - bi s-cycl opr opyl net hyl -am ne, schenme 2: (H)
Q k{‘etho the exanpl e shown above. LCOMS: tR = 2.29 mn,

Benzyl-butyl-[2-trifluoromethyl-8-(2.4.6-trimethyl-phenyl)-8H-1.3a.8-triaza-

cyclopentaloJinden-3-ylmethyl]-amine, scheme 2: (H)

5  Prepared as described for the example above. LC/MS: #z = 2.57 min, 519.27 (MHM).

Example 177

Bis-cyclopropylmethyl-[8-(2.4-dichloro-phenyl)-2-trifluoromethvl-8H-1,3a.3-

10 triaza-cyclopenta]oinden-3-ylmethyl]-amine, scheme 2: (H)

Prepared as described for the example shown above. LC/MS: tz = 2.08 min, 507.15
(MH).

Example 178

15



TN~~ X-Q N N~ CF3 Br WD 02/058704 PCT/US02/00841 -191

[ 8- (2-Bronp-4-isopropyl -phenyl)-2-trifluoronethyl-8H1, 3a,8-triaza-

cycl opentwbakiossten- 3- yl net hyl | - cycl opr opyl net hyl - (2, 2, 2- t PCfrlusoz/anset hyl ) - am
ine, scheme 2: (H) Prepared as descrihggyfor the exarrpl e above. LOMS: tR

= 3.04 mn, 589.22 (M. 5Exarrp|e1890F3 NNNNCOCF3 Br f

8- (2- Brono- 4-i sopropyl - phenyl ) -2-trifluoronmethyl-8H1,3a,8-triaza-

10 amne, - scliethisntopyindRy L0 CHEhRRG S En I oy ?héfeﬁiyi—f@#—%‘i% ove. Lo\

tR=2.87 mn, Exarrple 190 CF3 N N N N\ Br 15 f

8- ( 2- Br onp- 4riaga ) gth) ap¥raminegsehene2: ¢H) r i aza-

Prepared as described for the example above. LC/MS: tg = 2.07 min, 495.17 (MH).

5 Example 179

CF,
N
N
/
O E
CF3
2t 8¢

Cyclopropylmethyl-[8-(2.4-dichloro-phenvyl)-2-trifluoromethyl-8H-1,3a,8-

triaza-cyclopental oJinden-3-ylmethyl]-(2.2,2-trifluoro-ethyl)-amine, scheme 2:

(H)

10  Prepared as described for the example above. LC/MS: #z = 2.92 min, 535.09 (MH").

Example 180

CF3

"Jx
=

Cyclopropylmethyl-[8-(2.4-dichloro-phenyl)-2-trifluoromethyl-8 H-1.32.8-

15 triaza-cyclopentaloJinden-3-ylmethyl}-(3.3,3-trifluoro-propyl)-amine, scheme 2:

(H)

Prepared as described for the example above. LC/MS: tz = 2.76 min, 549.11 (MH").

Example 181



cycl opent af al i nden- 3-yl net hyl | -cycl opr opyl net hyl - et hyl -am ne, schenme 2: (H)
Prepared as described for the exanple above. LOMS: tR = 2.32 mn, 535.26
(M) . Bwarsploss7091 WO 02/ 058704 PCT/ US02/ 00841 -192- CFRCWUN02/00861 FZCF3
Br f 8-(2-Bronp-4-isopropyl-phenyl)-2-tygg-l uoronet hyl -8H 1, 3a, 8-tri aza-
cycl opentaf cclinden-3-ylnethyll-cycl opropyl methyl -(2, 2, 3, 3, 3- pent af | uor o-
propyl)-am ne, schene 2. (H) 5 Prepared as described for the exanple above.
LC/ VE: tR = 3.07 mn, 639 (Mt). Exanple 192 CF3 N NNN Br /
Diallyl-

8- (2- brorm 4- |sopropyl h nyl)-2-trifluoromethyl-8H1,3a,8-triaza- 10

cycl opent af aI i r"-v th J\II am ne, schene 2: (H) Prepared as descri bed
for the exa I 'V VB, = 2.39 mn, 533.24 (M#). Exanple 193 CF3
N NNN z:§

Cyclopropylmethyl-[8-(2.4-dichloro-phenyl)-2-trifluoromethyl-8 H-1,3a,8-

triaza-cyclopentaloJinden-3-ylmethyl]-ethyl-amine, scheme 2: (H)

Prepared as described for the example above. LC/MS: g = 1.98 min, 481.13 (MH").

Example 182

CF3
N

[8-(2.4-Dichloro-phenyl)-2-trifluoromethyl-8H-1,3a.8-triaza-

cyclopental oJinden-3-ylmethyl]-phenethyl-propyl-amine, scheme 2: (H)

10  Prepared as described for the example above. LC/MS: g = 2.39 min, 545.17 (MH").

Example 183



Br WO 02/ 058704 PCT/ US02/00841 -193

[ 8- (2-Bronp-4-isopropyl -phenyl)-2-trifluoronethyl-8H1, 3a,8-triaza-

cycl opentwpakiossien- 3- yl met hyl | - phenet hyl - propyl - am ne, sciremaISB2/008H)
Prepared as described for the exanple apgye. LCOMS: tR = 2.53 mn, 599.30
(MH+). 5 Exanmple 194 CF3 NI N N-\ CF3 Br

[ 8- (2-Bronp-4-isopropyl -phenyl)-2-trifluoronethyl-8H1, 3a,8-triaza-

cycl opent al ald e SRS b LYEhARUHEADY Bk it fnBndaivilsh-HeRg: et hy! ) - am

ne, schene Z as uescrroed for the exanpte apove. LC Vs

tR=3.09 mn, 60325(M—|+) N Br
[ 8- (2- Brono- triaza-gxelopental i taflnoyo-pro pyl}-amine, 15

cycl opent af al i nden 3y| met hyI I -cycl obutyl rret hyI propyl am ne, schenme 2: (H)
Prepared as sdbaoeb8d) f or t he exanpl e above. LCMs: tR = 2.38 mn, 563.29
(M) .

Prepared as described for the example above. LC/MS: #x = 2.99 min, 585.09 (MH").

Example 184

Diallyl-[8-(2.4-dichloro-phenyl)-2-trifluoromethyl-8H-1,3a,8-triaza-

cyclopentaJoJinden-3-ylmethyl]-amine, scheme 2: (H)

10  Prepared as described for the example above. LC/MS: 7z = 2.17 min, 479.14 (MH.

Example 185

ol
atvEs,

Cyclobutylmethyl-[8-(2.4-dichloro-phenyl)-2-trifluoromethyl-8H-1.3a,8-triaza-

15 cyclopenta[colinden-3-ylmethyl]-(2,2,2-trifluoro-ethyl)-amine, scheme 2: (H)

Prepared as described for the example above. LC/MS: tz = 3.00 min, 549.12 (MH").

Example 186



Exanpl e 196 WO 02/ 058704 PCT/ US02/00841 -194- CF3 NN N Br

[ 8- (2-Bronp-4-isopropyl -phenyl)-2-trifluoronethyl-8H1, 3a,8-triaza-

cycl opentwpakiossien- 3- yl met hyl | - et hyl - phenet hyl - am ne, schecg/udn2/§ddy1
Prepared as described for the exanple apoxe. LCMS: tR = 2.42 mn, 585.27
(MH). 5 Exanple 197 CF3 N XX-Q NN/ N-\- Br F3C f

8- (2-Brono-4-isopropyl -phenyl)-2-trifluoronethyl-8H1,3a,8-triaza-

cycl opent af al i nden- 3-yl netdpyl | - propyl - (3, 3, 3-trifluoro-propyl)-amn ne,
schenmre 10 2: (H) Prep r as described for the exarrpl e above. LOMs: tR =
2.88 mn, 591.24 M—|+) rrple 198 CF3 N X-Q N N 6 N Br / WO 02/ 058704
PCT/ US02/ 00841

Cyclobutylmethyl-[8-(2.4-dichloro-phenyl)-2-trifluoromethyl-8H-1,3a.8-triaza-

cyclopentaf olJinden-3-ylmethyl]-propyl-amine, scheme 2: (H)

Prepared as described for the example above. LC/MS: #z = 2.18 min, 509.16 (MH").

Example 187

CF3

Wl o
YO

[8-(2-Bromo-4-1sopropvl-phenvl)-2-triﬂuor0methvl-8H-1,3a,8-triaza-

cyclopental olJinden-3-ylmethyl]-bis-cyclopropylmethyl-amine, scheme 2: (H)

10  Prepared as described for the example shown above. LC/MS: tz = 2.29 min, 559.28

(M.

Example 188

x
TGS



-195 Allyl-f

8- (2-brono-4-isopropyl -phenyl)-2-trifluoronethyl-8H1,3a,8-triaza-

cycl opentwb oalosgraen- 3- yl met hyl | - propyl - am ne, schene 2: (IFCTRSepensed as
descri bed for the exanple above. L MS-19R = 2.29 mn, 535.26 (M1"). 5
Example 199 CF3 N NNN CF3 Br \ / / \ F

X8- (2- Brono- 4-i sopropyl - phenyl )-2-trifluoronethyl-8H1, 3a, 8-tri aza-

cycl opent af 2l RdafoRig kTEIUb Y tnbh LA BB RIS 33 fridayw O O- Propyl ) - a

m ne, sch 2T (H) IO Prepared as descripbed for tne exanpl e above LC/ ME:
tR = 3.05 m n _ S K+), . )
8- ( 2- Br onp- 4425 RER NG pe,

cycl opent af cl i nden- 3-yl net hyI | - propyl - (2, 2, 2-trifluoro-ethyl )-am' ne, schene
2: (H Prep?&heme@s(ﬂiscrl bed for the exanple above. LC/MS: tR = 3.00 nin,
577.23 (MH). WO 02/ 058704 PCT/ US02/ 00841

Prepared as described for the example above. LC/MS: # = 3.04 min, 589.22 (MH").

5
Example 189
CF3
/,'7\ N\
Br

[8-(2-Bromo-4-isopropyl-phenyl)-2-trifluoromethyl-8H-1,3a,3-triaza-

cyclopenta]ojinden-3-yimethyl]-cvclopropylmethyl-(3.3.3-trifluoro-propyl)-

10 amine, scheme 2: (H)

Prepared as described for the example above. LC/MS: #z = 2.87 min, 603.24 (MH").

Example 190

CF;
N

RE D

15 [8-(2-Bromo-4-isopropyl-phenyl)-2-trifluoromethyl-8§ H-1.3a.8-triaza-

cyclopenta[oJinden-3-ylmethyl]-cyclopropylmethyl-ethyl-amine, scheme 2: (H)

Prepared as described for the example above. LC/MS: tz = 2.32 min, 535.26 (MH").

Example 191



-196- Exanmple 201 CF3 NI N NDN-\ CF3 Br \

L8- ( 2- Bronp- 4-i sopropyl - phenyl )-2-trifluoronethyl-8H 1, 3a,8-triaza-

cycl opentwb oeosd7atden- 3- yl net hyl | - phenet hyl - (2, 2, 2-tri f| uoPeTatShydO84aM ne,

scheme 5 2. (H) Prepared as described _{¢. the exanple above. LO M tR =

3.08 mn, 639.24 (MH). Exanple 202 CF3S N NIN N\ _CF3 Br b/ \ 10

Benzyl -f 8- (2- br ono- 4-i sopropyl - phenyl )-2-trifluoronethyl-8H 1, 3a,8-triaza-

cycl opent af al i nden- 3-yl ne ¥| | -(3,3,3-trifluoro-propyl)-amne, schene 2:

(H) Prepared as describe or the exanple above. LOMS: tR = 3.06 mn,

639.23 (MH#). Exanpl e/l\ WO 02/ 058704 PCT/ US02/ 00841 -197- CF3 N N N N
N

Cr e
CF5CF3
<

[8-(2-Bromo-4-isopropyl-phenyl)-2-trifluoromethyl-8£H-1,3a,8-triaza-

cyclopentalolinden-3-yvlmethyvll-cyclopropylmethyl-(2.2.3.3.3-pentafluoro-

propyl-amine, scheme 2: (H)

5  Prepared as described for the example above. LC/MS: #g = 3.07 min, 639.22 (MIH").

Example 192

-2-trifluoromethyl-8H-1.3a.8-triaza-

10  cyclopenta[oalinden-3-ylmethyl]-amine, scheme 2: (H)

Prepared as described for the example above. LC/MS: #z = 2.39 min, 533.24 (MH").

Example 193



Br f 8-(2-Bronp-4-isopropyl-phenyl)-2-trifluoronethyl-8H1, 3a,8-triaza-
cycl opent af alinden-3-yl net hyl|-butyl-ethyl-am ne, schene 2: (H) Prepared
as descriwed2/0s8704 he exanpl e above. LO M5 tR = 2.27 m n, PEIUSAZO@BMH) . 5
Exanple 204 CF3 N NN N-\ CF3 Br f -193-

8- (2- Brono- 4-i sopropyl -phenyl )-2-trifluoronmethyl-8H1, 3a, 8-triaza-

cycl opent af al i nden- 3- yI met hyl | - (2-cycl opropyl -ethyl)-(2,2,2-trifluoro-ethyl

)- 10 ami ne, s .1808%.-6xa4P! € above.
LC/MB: tR = T-e}—“ggg'-%—‘—m’-vmﬁ 7~ N / Br CF3
X-QF F WO 02/ , .
e, schemeg: (M) o o
Prepared as described for the example above. LC/MS: #z =2.53 min, 599.30 (MHY.

[ 8- (2- Br onp-9<

5 Example 194

CF3
N
\
|
>_Q”)\N N\
CF3
853

[8-(2-Bromo-4-isopropyl-phenyl)-2-trifluoromethyl-8H-1,3a.8-triaza-

cyclopentaolinden-3-ylmethyl]-cyclobutylmethyl-(2.2.2-trifluoro-ethyl)-amine,

scheme 2: (H)

10  Prepared as described for the example above. LC/MS: #g = 3.09 min, 603.25 (MH").

Example 195

xj
D G-

[8-(2-Bromo-4-isopropyl-phenyl)-2-trifluoromethyl-8H-1,3a.8-triaza-

15 cyclopenta[a]inden-3-ylmethyl]-cyclobutylmethyl-propyl-amine, scheme 2: (H)

Prepared as described for the example above. LC/MS: tz = 2.38 min, 563.29 (MH").

Example 196



cycl opent af al i nden-3-yl nethyl | -(2, 2, 3, 3, 3-pent af | uor o- propyl ) - propyl - am ne,
schene 2: (H) Prepared as described for the exanple above. LM tR = 3.06
mn, 627.\2DoehFs7Y4 5 Exanple 206 CF3 N N N N Br PCT/US02/00841

[ 8- (2- Bronp- 4-i sopropyl - phenyl ) -2-triflygqomet hyl -8H 1, 3a, 8-triaza-

cycl opent af al i nden- 3-yl net hyl | - di propyl -am ne, scheme 2: (H) 10 Prepared as
descri bed for the exanple above. LCO M tR = 2.36 mn, 537.20 (MH).
Exanpl e 207 CF3 N N N Brg

[ 8- (2- Brono- 4-i sopropyl - en I) 2-trifluoronmethyl-8H1,3a,8-triaza 15

cycl opent a[ al i nden- 3- yI I-(2 cycl opropyl - et hyl)-et hyl -am ne, schene 2:
(H) Prepared\as a r| t he exanpl e above. LOMS. tR = 3.52 mn,
549. 29 (MH). m\ P T0S02/ 00841 -199- Exanple 208 CF3 N

[8-(2-Bromo-4-isopropyl-phenyl)-2-trifluoromethyl-SH-1.3a.8-triaza-

cyclopentaloJinden-3-ylmethyl]-ethyl-phenethyl-amine, scheme 2: (H)

Prepared as described for the example above. LC/MS: #x = 2.42 min, 585.27 (MH").

5
Example 197
CF3
i S
N\
FsC
[8-(2-Bromo-4-isopropyl-phenyl)-2-trifluoromethyl-8H-1.,3a,8-triaza-
cyclopentafolinden-3-ylmethyl]-propyl-(3.3.3-trifluoro-propyl)-amine, scheme
10 2:(H)

Prepared as described for the example above. LC/MS: fg = 2.88 min, 591.24 (MH).

Example 198



NNN- Br \ ~/ \ Benzvl-f

8- (2-brono-4-isopropyl -phenyl)-2-trifluoronethyl-8H1,3a,8-triaza-

cycl opentwbakiossien- 3- yl met hyl | - et hyl - am ne, schene 2: (H) PETRiSepensed as
descri bed for the exanple above. LC/ M5.19R = 2.43 min, 571.26 (MH).
Exanpl e 209 CF3 N N 6N~N16 Benzvl - f

8- (2-brono-4-isopropyl - phenyl)-2-trifluoronmethyl-8H1,3a,8-triaza- 10
cycl opent af g / 2 3 char ed as
descri bed foalﬂh X . ' E ).
Exanpl e 210 CF \ O 02/ 058704 PCT/ USOZ 0 41 - 200
Cycl opr opy| rEEIQpERtE : B H-RIOR) scheme4: (Bonet hyl - 8- (2, 4, 6-
trimet hyl - phenyl) - 8H-1 3a, 7, 8-tetraaza- cycl opent af

(xI 1 nden- 3¢ yhmptredad desoried, for Gerrampie:abory, FPERSTed 220 BosBFBEAMEED. t he
exanpl e above. LCOMs: tR = 2.86 mn, 510.23 (META). 5 Exanple 211 CF3

5 Example 199

CFs
n—{
\
N}’\N N
_\—CF3
Br

[8-(2-Bromo-4-isopropyvl-phenyl)-2-trifluoromethyl-8H-1.,3a,3-triaza-

cyclopentalolinden-3-vlmethyl]-(4-fluoro-benzyD-(3.3.3-trifluoro-propyl)-amine,

scheme 2: (H)

10  Prepared as described for the example above. LC/MS: #z = 3.05 min, 657.22 (MH").

Example 200
CF3
n
N
N N
> /\:\< “\ca
Br

[8-(2-Bromo-4-isopropyvl-phenylD-2-trifluoromethyl-8 7-1,3a,8-triaza-

15 cyclopenta[oJinden-3-ylmethyl]-propyl-(2,2.2-trifluoro-ethyl-amine, scheme 2:

(H)

Prepared as described for the example above. LC/MS: g = 3.00 min, 577.23 (MH").



A N N N Cycl opropyl net hyl - propyl -
2-trifluoronethyl-8-(2,4,6-trinethyl-phenyl)-8H

1, 3a, 7, 8-wetweastze4 cycl opent af al i nden- 3-yl et hyl | - am ne, sel@mso2008¢tH) 10
Prepared as described for the exanple ab@ge. LC/MS: tR = 2.00 mn, 470.26
(META). Exanple 212 CF3 N NN N F F3CF

Cycl opropyl net hyl - (2, 2, 3, 3, 3-pent af | uoro- propyl ) -f

2-trifluoro 2,4,6- 15
trimethyl - p@%%legill 3a, 7, 8-tetraaza- cycl opent af
al i nden- 3-yl net hyl | -am ne, CI=schem:3 2: (H) Prepared as described for the

exanpl e above. LO/MS: tR 7°2.94 nin, 560.21 (MN. WO 02/058704

PCT/ US02/ 00841 -201- Ifﬁ\ le 213 CF3 N NN N F3C Cycl opropyl net hyl - f
2-trifluoro thy 2t net hyl - phenyl ) -8H 1, 3a, 7, 8-

tetraaza-cycl pope &N i nden- _y‘krrethylI-(3,3,3-trif|uoro-propyl)-arn'ne,
schene CF3

[8-(2-Bromo-4-isopropyl-phenyl)-2-trifluoromethyl-8 H-1,3a,8-triaza-

cyclopentafojinden-3-vlmethyvll-phenethyl-(2,2.2-trifluoro-ethyl)-amine, scheme

5 2:(H)

Prepared as described for the example above. LC/MS: tg = 3.08 min, 639.24 (MH").

Example 202

10 Benzyl-[8-(2-bromo-4-isopropyl-phenyl)-2-trifluoromethvyl-8 H-1.3a.8-triaza-

cyclopentaoJinden-3-ylmethyl]-(3,3,3-trifluoro-propyl)-amine, scheme 2: (H)

Prepared as described for the example above. LC/MS: #z = 3.06 min, 639.23 (MH").

“Example 203



5 2: (H) Prepared as described for the exanple above. LCOMS tR = 2.79 mn,
524.24 (MH). Exanple 214 CF3 N NN 10

Bi s- cycl owoopgsstet hyl -f2-trifl uoromnet hyl - 8- (2, 4, 6-tri net hpCTarsengdisyt 8H-
1,3a, 7, 8-tetraaza-cycl opent af al i nden- 3qg9fnet hyl | - am ne, schene 2: (H)
Prepared as described for the exanple above. LOMS: tR = 2.01 mn, 482.27
(MH). Exanple 215 CF3 N NN 5 N 15 WO 02/058704 PCT/ US02/ 00841 -202
Cycl obut yl met hyl - propyl - [ 2ed,ri fl uoronet hyl - 8- (2, 4, 6-tri met hyl - pheny] ) - 84

1, 3a, 7, 8-tetraaza- cycl opent a[ al i nden- 3-yl net hyl | -am ne, schenme 2: (H)
Prepared as described fgpr\{he exanple above. LC/MS: tR = 2.18 min, 484.28

(MH"). 5% 1_N\N N

Br

[8-(2-Bromo-4-isopropyl-phenyl)-2-trifluoromethyl-8H-1,3a.8-triaza-

cyclopenta] aJinden-3-ylmethyl]-butyl-ethyl-amine, scheme 2: (H)

Prepared as described for the example above. LC/MS: #z = 2.27 min, 537.27 (MH").

Example 204

g
B

[8-(2-Bromo-4-isopropyl-phenyl)-2-trifluoromethyl-8H-1.3a,8-triaza-

cyclopentafclinden-3-yimethyl]-(2-cyclopropyl-ethyD-(2.2.2-trifluoro-ethyl)-

10  amine, scheme 2: (H)

Prepared as described for the example above. LC/MS: tz = 3.07 min, 603.24 (MH").

Example 205



CF3
Cycl obutyl nmethyl -(2,2,2-trifluoro-ethyl)-[2-trifluoronmethyl-8-(2,4,6-trinet
hyl - pheryD)0285$704 3a, 7, 8-t et raaza- cycl opent a[ al i nden- 3- y| meThysh/emmi ne,
schenme 2: (H) 10 Prepared as descri bediggr the exanpl e above. LM tR =
2.96 mn, 524.24 (M+). Exanmple 217 CF3 N NN 3 5-~~ N
Phenet hyl - propyl -[2-trifl uoromet hyl - 8 (2,4,6-trimethyl -phenyl)-8H1, 3a, 7, 8-
15 tetraaza- Gye AT {H Prepared
as descri bed E' SHSES%E&%Z .27 (MH7). WO
02/ 058704 PCT/ USOZ/ 84 .
Et hyl - phenet9$A0DRe S i e
tetraaza-cycl opent af aI i nden- 3- yI rret hyI | - am ne, schene 2 (H) 5 Prepar ed as
descri bed f ochahe2etfnpl e above. LOMS: tR = 2.27 nmin, 506.26 (MH).
Exanple 219 CF3 N N

Prepared as described for the example above. LC/MS: 7z = 3.06 min, 627.22 (MH).

Example 206

-2-trifluoromethyl-8H-1,3a,8-triaza-

cyclopentafo]inden-3-ylmethyl]-dipropyl-amine, scheme 2: (H)

10  Prepared as described for the example above. LC/MS: tx = 2.36 min, 537.20 (MH™.

Example 207
CF3
/’i \
=
a3

[8-(2-Bromo-4-isopropyl-phenyl)-2-trifluoromethyl-8§ H-1,3a,8-triaza-

15  cyclopenta]calinden-3-ylmethyl]-(2-cyclopropyl-ethyl)-ethyl-amine, scheme 2:

(H)

Prepared as described for the example above. LC/MS: tg = 3.52 min, 549.29 (MHD).



N N~
Dallyl-[2-trifluoronethyl-8-(2,4,6-trinethyl-phenyl)-8H1,3a,7,8-tetraaza-
10 cycl opwotoajosd7dpnden- 3-yl net hyl | -am ne, schenme 2: (H) Pr eparesd2/ens41
described for the exanple above. LC M5..1992 = 2. 15 min, 454.24 (MN.

Exanple 220 CF3 N N N~ N~ 15

Al lyl-propyl-[2-trifluoronethyl-8-(2,4,6-trinethyl-phenyl)-8HH1, 3a,7, 8-

t et raaza-cyg%%qm%g&gl i nden-3-yl met hyl | -am ne, schene 2: (H) WO 02/058704
PCT/ US02/ 00 Prepared as described for the exanple above. LOMS: tR
= 2.03 mn, 45625(M—|+) FExarrple221CF3 A NND5-A _CF3 N5N5 (4)

Pr opyl - f2tr|fluororret 8(2 ,6-trimethyl - phenyl )-8H1, 3a, 7, 8-t etr aaza-
cycl opent af al | nden- 3-y hyI I -(3 3,3-trifluoro-propyl)-am ne, schene 2:

(H Prepare scr t he exanple above. LOMS: tR = 2.79 mn,
Mass spec. : % 10 ERanpl e 222

Benzyl-[8-(2-bromo-4-isopropyl-phenyl)-2-trifluoromethyl-8H-1.3a,8-triaza-

cyclopentalojinden-3-ylmethyl]-ethyl-amine, scheme 2: (H)

5  Prepared as described for the example above. LC/MS: #x = 2.43 min, 571.26 (MH").

Example 209

CF3

Benzyl-[8-(2-bromo-4-isopropyl-phenyl)-2-trifluoromethyl-8 H-1,3a.8-triaza-

10  cyclopenta[cdinden-3-ylmethyl]-propyl-amine, scheme 2: (H)

Prepared as described for the example above. LC/MS: g = 2.47 min, 585.27 (MH").

Example 210

C&XL



CF3 N N3 5 NNCF3 Propyl- (2,2,2-trifluoro-ethyl)-
2-trifluoronethyl-8- (2,4,6-trinethyl-phenyl)-
8H 1, 3a, AWWB-0eesg7eza- cycl opent af ccli nden- 3-yl met hyl | - am ReT/Gsohenswl 2:

(H)
Prepared as described for the exanple apgoe. LCOMS: tR = 2.84 mn, 498.22

(M#+). 15 WD 02/058704 PCT/ US02/ 00841 -205- Exarrpl e 223 CF3 1IN NN N
Cycl opropyl net hyl -ethyl - f 2-trifluoronethyl-8-(2,4,6-trinethyl-phenyl)-8H

1 S T T et et s S PR B 2 (1)

Pr epar ed as dEbLl 1 ged or _the exanp apove. LC | 456. 25

scheme 2: (H)

Prepared as described for the example above. LC/MS: g = 2.86 min, 510.23 (MH").

Example 211

a8
t&g\

Cyclopropylmethyl-propyl-[2-trifluoromethyl-8-(2.4,6-trimethyl-phenyl)-8H-

1,3a,7.8-tetraaza-cyclopenta[alinden-3-ylmethyl]-amine, scheme 2: (H)

10 Prepared as described for the example above. LC/MS: #z = 2.00 min, 470.26 (MH").

Example 212

st
agel

F3C

Cyclopropyvlmethyl-(2.2.3.3.3-pentafluoro-propyl)-[2-trifluoromethyl-8-(2.4,6-

15 trimethyl-phenyl)-8H-1.3a.7.8-tetraaza-cyclopentafc]inden-3-ylmethyl]-amine,

scheme 2: (H)

Prepared as described for the example above. LC/MS: # = 2.94 min, 560.21 (MH").



10 phenyl)-8H1, 3a, 7, 8-tetraaza-cycl opent af al i nden- 3-yl net hyl | - am ne,

schene 2: (H) Prepared as described for the exanple above. LM tR =

2. 94 m n,wb40Xro{ MH). Exanple 225 C.F3N N CF3 15 WO 02/,0387802/00841

PCT/ US02/ 00841 - 206 -201-

(2-Cycl opropyl -ethyl)-[2-trifluoronethyl-8-(2,4,6-trinethyl-phenyl)-8H

1,3a,7,8-tetraaza-cycl opentalalinden-3-ylnethyll-(3,3,3-trifluoro-propyl)-a

m ne, sche 2: é'ﬁ% Prepared as described for the exanple above. LOMS: tR

T 5 03 min, g ). 5 Exanple 226 CGF3 N M N N- 3 F3C

Phenet hyl -[2-tri fl uoronet ragl -8-(2,4,6-trinethyl -phenyl)-84H1,3a,7,8-tetraaz

a- cycl openta[alingen-3-yimethyl]-(3,3,3-trifluoro-propyl)-anne

schenme2: (H gpar s described for the exanple above. LOMS: tR =
AN le 227 CF3 N NN N

2.99 mn, 574.
N
BEEN
F3C

Cyclopropyvlmethyl-[2-trifluoromethyl-8-(2.4,6-trimethyl-phenyl)-8 H-1,3a,7.8-

tetraaza-cyclopentalolinden-3-ylmethyl]-(3,3,3-trifluoro-propyD-amine, scheme

5 2:(H)

Prepared as described for the example above. LC/MS: tz = 2.79 min, 524.24 (MH").

Example 214

lage!

10 Bis-cyclopropylmethyl-[2-trifluoromethyl-8-(2.4.6-trimethyl-phenyl)-8 H-

1,3a,7.8-tetraaza-cyclopenta[cJinden-3-ylmethyl]-amine, scheme 2: (H)

Prepared as described for the example above. LC/MS: tz = 2.01 min, 482.27 (MH").

Example 215

O 5%

15



CF3

Benzyl -[2-trifluoronethyl-8-(2,4,6-trinethyl-phenyl)-8H1, 3a,7, 8-tetraaza-
15 cycl opwotoajosd7pnden- 3-yl net hyl | - (3, 3, 3-tri fl uoro- propyl pcarisazposschene 2:
(H) Prepared as described for the exanpla®2above. LCOMS: tR = 2.94 nin,

560. 23 (M+H). WO 02/ 058704 PCT/US02/00841 -207- Exanple 228 CF3 '~/' ~ N
N N N Benzyl -net hyl - f

2-trifluorometiylsi : }
tetraaza-cycl ope 2 e 2 = epared as

g:ﬁ{a: genggoéér gt, nggﬁ;x;agr@ gyglopenta[&]m(ivs 3-v§ne_th%I]Oa§n1r1711e,ndche1Z1§ 22(?}-1)( NW

(2-Cycl opropyl -ethyl)-ethyl 42-trifl uoronethyl -8-(2,4, 6-trinmethyl-phenyl)-8H
- 10 1, 3a, 7, Brepated asdesceiped bpdhe exfappld shgen- M&etﬁvymmmn@Mﬁh&f@-z: (H)
Prepared as described for the exanple above. LOMS: tR = 2.06 mn, 470.27
(MH+). Exanple 230 CF3 N N

5 Example 216

Cyclobutylmethyl-(2.2,2-trifluoro-ethyl)-[2-trifluoromethyl-8~(2.4.6-trimethyl-

phenyD-8H-1.3a.7.8-tetraaza-cvclopenta[cojinden-3-ylmethyll-amine, scheme 2:

(H)

10 Prepared as described for the example above. LC/MS: #z = 2.96 min, 524.24 (MH").

Example 217

34
s ae

Phenethyl-propyl-[2-trifluoromethyl-8-(2.4.6-trimethyvl-phenyl)-8H-1.3a.7.8-

15 tetraaza-cyclopenta]ojinden-3-ylmethyl]-amine, scheme 2: (H)

Prepared as described for the example above. LC/MS: #; = 2.45 min, 520.27 (MH").



N N3 WO 02/058704 PCT/ US02/ 00841 -208 (2-Cycl opropyl -ethyl)-propyl-f
2-trifluoronethyl-8-(2,4,6-trinethyl-phenyl)-

8H 1, 3a, AWWB-0eesg7ebza- cycl opent af al i nden- 3-yl met hvl | - am ne pCcsaisemeos2t ( H)
Prepared as described for the exanple algpge. L MS: tR = 2. 17 mn, 484.28
(MH). 5 Exanple 231 CF3 N( NNN N 3 ~ Butyl-ethyl- f
2-trifluoronethyl- 8- (2,4, 6-trinethyl-phenyl)-8H1, 3a, 7, 8-
tetraaza-cyclhq ﬁ@ﬁ@iﬁf i nden- 3-yl met hvl | -am ne, schene 2: (H) Prepared as
descri bed for the exanple above. LOMS: tR = 2.01 mn, 458.26 (M#). 10
Exanple 232 CF3 N N N N GR3

(2-Cycl opropyl -eth - ,ﬁ-trifluoro-ethyl)- f
2-trifluorone 2//4,\6-

, 3¢, \8-tetraaza-cycl opent af al i nden- 3-yl net hvl | - am ne
, 15 schene 2: N
N/ \ < \\\©

tri nmet hyl - phen
Ethvl-phenethyl-[2-trifluoromethyl-8-(2.4.6-trimethyl-phenyl)-8H-1.3a.7,8-

)
- (

tetraaza-cyclopentafoJinden-3-ylmethyll-amine, scheme 2: (H)

5  Prepared as described for the example above. LC/MS: #z = 2.27 min, 506.26 (MH").

Example 219

CF3
N

/4\

O (e

Diallyl-[2-trifluoromethyl-8-(2,4,6-trimethyvl-phenyD-8H-1,3a,7.8-tetraaza-

10 cyclopentalojinden-3-ylmethyl]-amine, scheme 2: (H)

Prepared as described for the example above. LC/MS: g = 2.15 min, 454.24 (MHM.

Example 220

s /5”1

15 Allyl-propvl-[2-trifluoromethyl-8-(2.4.6-trimethyl-phenyD-8H-1,3a,7.8-

tetraaza-cyclopentaloJinden-3-ylmethyl]-amine, scheme 2: (H)




Prepared as described for the exanple above. LOMS: tR = 2.94 mn, 524.25
(MH). WD 02/058704 PCT/US02/ 00841 -209- Exanmple 233 CF3 N N3 N N~
Benzyl - etwolo2fo28704 i f | uor onmret hyl - 8- (2, 4, 6-tri nmet hyl - phenyl PCEHS12/@®41/, 8-
tetraaza-cycl opent a[ al i nden- 3-yl net hyl |.2¢41 ne, schene 2: (H) 5 Prepared as
descri bed for the exanpl e above. LCOMs: tR = 2.16 min, 492.25 (M#).
Exanple 234 CF3 "N NN 3 ( NCF3\

Phenet hyl - ( [ I § thyl I hyl - 10
phenyl ) - 8H %rgg%&%sc{eg%nggﬁ%%%% lﬁta[aj aé :{%Een pry Zn(gst%%nﬂjjg?nsnlé@& hene
2: (H) Prepared as described for the exanple above. LOMS: tR = 2.96 mn,
560.25 (MH+). Exanple 235 CF3 N NN Nt 15

Example 221
i > j \\\CF3

5 (4 Propyl-[2-trifluoromethyl-8-(2.4,.6-trimethyl-phenyl)-8 H-1,3a,7.8-tetraaza-

cyclopentaloJinden-3-ylmethyl]-(3.3.3-trifluoro-propyl)-amine, scheme 2: (H)

Prepared as described for the example above. LC/MS: #z = 2.79 min, Mass spec.:

512.24 (MH").

10  Example 222

2l
e ya"

Propyl-(2.2,2-trifluoro-ethyl)-[2-trifluoromethyl-8-(2.4,6-trimethyl-phenyl)-

8H-1,3a,7.8-tetraaza-cyclopenta[oJinden-3-ylmethyvl]-amine, scheme 2: (H)

Prepared as described for the example above. LC/MS: # = 2.84 min, 498.22 (MH").

15



WO 02/ 058704 PCT/ US02/ 00841 -210 Benzyl -butyl -f
2-trifluoronethyl-8-(2,4,6-trinmethyl-phenyl)-8H1, 3a, 7, 8-

t et raaza-wookopsam af al i nden- 3-yl net hyl | -am ne, schene 2: PEHI/BoBpBied as
descri bed for the exanple above. LCO Ms.2¢RR = 2.56 m n, 520.27 (MH#). 5
Example 236 CF3 N N N N Benzyl - propyl - f
2-trifluoronethyl-8-(2,4,6-trinmethyl-phenyl)-8H1, 3a, 7, 8-

tetraaza-cygﬁlrxo e ggé al i nden-3-yl net hyl | -am ne, schenme 2: (H) Prepared as
descri bed f aﬁw@ %mpl e above. LOMS: tR = 2.40 mn, 506.26 (M+). 10
Example 237 M N N /N NC): Ethyl- f 2-nmethyl- 8- (2,4,6-trinethyl-phenyl)-
8H1,3a,7, 8- tetraaza- g opent af cclinden-3-yl net hyl | - phenet hyl - am ne,
schenme 2: (H}~{ rep@/age as described for the exanple above. LOMs: tR =
1.95 mn, 452. o / 058704 PCT/ US02/ 00841 -211- Exanple 238 ~ N N

Cyclopropylmethyl-ethyl-[2-trifluoromethyl-8-(2.4.6-trimethyl-phenyl)-SH-

1,3a,7.8-tetraaza-cyclopentaloJinden-3-ylmethyl]-amine, scheme 2: (H)

5  Prepared as described for the example above. LC/MS: #z = 1.90 min, 456.25 (MH").

Example 224

CF3
5
NAN |
Né 5 IAF\ CF3

(2.2.3.3.3-Pentafluoro-propyl)-propyl-[2-trifluoromethyl-8-(2.4,6-trimethyl-

10 phenyl)-8H-1,3a.7,8-tetraaza-cyclopenta[otJinden-3-ylmethyl]-amine, scheme 2:

()

Prepared as described for the example above. LC/MS: tz = 2.94 min, 548.21 (MH).

Example 225

CF3
)\
N
N%;\&J \\\CFa

15



5N Nt

Cycl obutyl net hyl -[ 2- et hyl -8- (2, 4, 6-tri nmet hyl -phenyl)-8H 1, 3a, 7, 8-tetraaza-
cycl opentwpakiossten- 3- yl net hyl | - propyl -am ne, schene 2: (HpCH/URprpmied as
descri bed for the exanple above. LC/ MS24fR = 1.84 min, 430.30 (M}).
Exanmple 239 NN N N- D allyl-f

2- et hyl - 8- (2, 4, 6- trlrrethyl phenyl) 8H 1, 3a 7, 8 tetraaza- 10
cycl opental al i L) [ p | . a§Hdescr| bed
for the exanpbFe—apove 25) ) Exapl e 240 N N
N 15 Cycl opropyl rrethyl f2- rrethyl 8 (2 4, 6 trlrre h I-phenyl) 8H-1, 3a 7, 8-

t et r aaza- cycl:thbatiel pnialgding L 1-G3a9.2 REORN)-¢ ev/\D

02/ 058704 PCT/ US02/ 00841 -212 Prepar ed as descrl bed for the exarrpl e above.
LG M. tR =sthaflei (H) 416.29 (MN. Exanple 241 NNN N 5

Bi s-cycl opropyl nmet hyl -f 2-net hyl -8-(2, 4, 6-tri net hyl - phenyl )-8H 1, 3a, 7, 8-

t et raaza- cy ghopest & ®kéistafosthsleRBinpil abo Y ME/MS:GRemRinid, 1988.26 (MIH).

5

Example 226

J2 8
agavs

Phenethyl-[2-trifluoromethyl-8-(2,4,6-trimethyl-phenyl)-8H-1,3a,7 8-tetraaza-
cyclopenta[a]inden-3-ylmethyl]-(3,3,3-trifluoro-propyl)-amine scheme2:(H)

10  Prepared as described for the example above. LC/MS: 7z = 2.99 min, 574.25 (MHY).

Example 227

t%xm

Benzvl-[2-triﬂuoromethvl-8-@,4,6-trimethvl-phenvl)-_SH-1,3a,7 S-tetraaza-

15 cyclopenta[ca]inden-3-ylmethyl]-(3,3.3-trifluoro-propyl)-amine, scheme 2: (H)

Prepared as described for the example above. LC/MS: g = 2.94 min, 560.23 (MH").



Prepared as described for the exanple above. LOMS: tR = 1.84 mn, 428.29
(MH). Exanple 242 ~ NN5N NL 10 Allyl- f

2- met hyl -\80(02/08876+ t r i met hyl - phenyl ) - 8H 1, 3a, 7, 8-t et r aaza- PCT/US02/00841

cycl opent af al i nden-3-yl net hyl | - propyl - aggne, schene 2. (H) Prepared as
descri bed for the exanple above. LM tR = 1.65 mn, 402.28 (MN. 15
Exanple 243 N N N N WD 02/058704 PCT/ US02/00841 -213

(2-Cycl oprogill - et hé# -[2-methyl -8-(2, 4, 6-trinethyl -phenyl)-8HH1, 3a, 7, 8-
tetraaza-cy ’@B@H | i nden- 3-yl et hyl | - propyl - am ne, schene 2: (H)
Prepared as described for %he exanpl e above. LOMS: tR = 1.84 mn, 430.31

(MH+). 5 Exanple 244 s1 N'3)I11, NN~ N N
Cycl opropyl nmetk hyf- 2-met hyl -8-(2, 4, 6-trinethyl -phenyl)-8H1, 3a, 7, 8-
tetraaza- cycl og 3 ,\91/\» 3-ylnmethyl |l -am ne, schene 2: (H) Prepared as

ve. LUMS: tR = 1.60 nmin, 402.28 (NH+).

Benzyl-methyl-[2-trifluoromethyl-8-(2.4,6-trimethyl-phenyD)-8 H-1,3a,7,8-

tetraaza-cyclopental oJinden-3-ylmethyl]-amine, scheme 2: (H)

5  Prepared as described for the example above. LC/MS: fz = 2.08 min, 478.23 (MHY).

Example 229

CF3
N

/4\

N N
N

‘@ J A

(2-Cyclopropyl-ethyl)-ethyl-[2-trifluoromethyl-8-(2.4,6-trimethyl-phenyl)-8 H-

10  1,3a,7.8-tetraaza-cyclopenta oJinden-3-ylmethyl]-amine, scheme 2: (H)

Prepared as described for the example above. LC/MS: 7z = 2.06 min, 470.27 (MH™.

Example 230

s fl



10 Exanple 245 NN N 3 5- N

Cycl obutyl nethyl -[2-ethyl -8-(2, 4, 6-trinethyl -phenyl)-8H1, 3a, 7, 8-tetraaza-
cycl opentwpakiossten- 3- yl net hyl | - propyl -am ne, schene 2: (HpCIBSPregsar ed as
descri bed for the exanple above. LC MS:.208 = 1.95 mn, 444.33 (MH#) WO
02/ 058704 PCT/ US02/ 00841 -214- Exanple 246 NN N3 1

Bi s-cycl opropyl nmet hyl - f 2-et hyI 8-(2,4,6-tri rret hyl - phenyl )-8H 1, 3a, 7, 8-

t etraaza-cycl qpe #&_ﬂ?ﬁ%’#par ed as

descri bed for

Exanpl e 247 cl opro Iﬁe - -

> ot byl - 8- ( Alleal] fbirmaka. MM%M%W@M )
cycl opent af al i nden- 3-yl net h%ml -propyl -am ne, schene 2: (H) Prepared as
descri bed f oPrepired ex desstibechion e exemphasboy® ECIVMSS x 17 280, 454. 26NMEL).
Exanple 248 /N \

5 Example 231

x5
0

Butyl-ethyl-[2-trifluoromethyl-8-(2.4,6-trimethyl-phenyl)-8 H-1.3a,7.8-

tetraaza-cyclopental ojinden-3-ylmethyl]-amine, scheme 2: (H)

Prepared as described for the example above. LC/MS: g = 2.01 min, 458.26 (MH™).
10

Example 232

CF3

N N

(2-Cyclopropyl-ethyl)-(2,2.2-trifluoro-ethyl-[2-trifluoromethyl-8-(2.4.6-

trimethyl-phenyl)-8H-1.3a.7.8-tetraaza-cyclopenta[oJinden-3-ylmethyl]-amine,

15 scheme 2: (H)

Prepared as described for the example above. LC/MS: 1z = 2.94 min, 524.25 (MH).



N NN N 3 W 02/058704 PCT/US02/ 00841 -215 Ethyl- f
2-ethyl-8-(2,4,6-trinethyl -phenyl)-8H1, 3a, 7, 8-tetraaza- cycl opent af

al i nden- 3wglools4194 | - phenet hyl - am ne, schene 2: (H) Prepar edTasozieser i bed
for the exanple above. LOMS: tR = 2.05,gpn, 466.30 (M+). 5 Exanple 249 N
N N - N~ 5N

A lyl-(2-ethyl-8-(2,4,6-trinmethyl-phenyl)-8H1, 3a, 7, 8-tetraaza- cycl opent af
al i nden-3-yI€Et héi I 3%; opyl -am ne, schene 2: (H) Prepared as described for
the exanpl e SFJUR€23 vs: tR = 1.78 nin, 416.29 (M4. 10 Exanple 250 N N N
N Cycl opr opyl net hyl - et hyl -
2-ethyl-8-(2,4,6-trinmeth
t et raaza- cychapéntiaf al jyn
descri bed for ﬁh

CFahenyl ) - 8H 1, 3a, 7, 8-

n-3-yl met hyl | -am ne, schenme 2: (H) 15 Prepared as
ove. LO/MS: tR = 1.70 min, 416.31 (MH). WO
Exanpl e 251 N

Benzyl-ethyl-[2-trifluoromethyl-8-(2.4,6-trimethyl-phenyl)-8 H-1,3a,7,8-

tetraaza-cyclopentafojinden-3-ylmethyl]-amine, scheme 2: (H)

5  Prepared as described for the example above. LC/MS: tz = 2.16 min, 492.25 (MH").

Example 234

N
NN ( 1@
_/ CFs

Phenethyl-(2.2.2-trifluoro-ethyl)-[ 2-trifluoromethyl-8-(2.4.6-trimethyl-

10  phenyD-8H-1.3a,7.8-tetraaza-cyclopentalajinden-3-ylmethyl]-amine, scheme 2:

(H)

Prepared as described for the example above. LC/MS: #x = 2.96 min, 560.25 (MH").

Example 235

s 5\

15



N/NN NDallyl-[2-ethyl-8-(2,4,6-trinethyl-phenyl)-8H1,3a,7,8-tetraaza-
cycl opent a[ al i nden- 3-yl net hyl | -am ne, schene 2. (H) 5 Prepared as descri bed
for the ewemploss7above. LC/ M. tR = 1.79 mn, 414.28 (MH) PCTHSanfiser 252 N N
N N (2-Cyclopropyl -ethyl)-[2-ethyl-8-(34¢. 6-trinethyl-phenyl)-8H1,3a, 7, 8-
10 tetraaza-cycl opent af al i nden- 3-yl net hyfll - propel -am ne, schene 2: (H)
Prepared as described for the exanple above. LOMS: tR = 1.95 mn, 444. 33

(MH). For | 5282 LC/ usi.ng the faqllqwng,conditions:
Col um,  YNC afskB AL fifinors B2 Adtamedhphen S dares o) 0081
-217- Exanple 253 NN N C N .
[ 8- ( 2- Chl or dleragzaticrelppentajerinde shylranzing, schemg 28(H)et r aaza-

cycl opent a[ al i nden- 3-yl net hyl | - phenet hyl - propyl -am ne, scheme 2: (H) 5
Prepar ed as Brepatil bedesctibed foe thexexamipts Alooy.eL.CINIS M= 2.56 mid,. 520.27(MH386. 27
(M#). Exanple 254 NNN C N 3

5 Example 236

Benzyl-propyl-[2-trifluoromethyl-8-(2.4.6-trimethyl-phenyl)-8 H-1,3a.7.8-

tetraaza-cyclopenta]aJinden-3-ylinethyl]-amine, scheme 2: (H)

Prepared as described for the example above. LC/MS: #z = 2.40 min, 506.26 (MH").
10

Example 237

Ethyl-[2-methyl-8-(2.4,6-trimethyl-phenyl)-8 H-1.3a.7.8-tetraaza-

cyclopentafolinden-3-ylmethyl]-phenethyl-amine, scheme 2: (H)

15  Prepared as described for the example above. LC/MS: tz = 1.95 min, 452.28 (MH").



[ 8- (2-Chl oro-4, 6-di net hyl - phenyl )-2-net hyl -8H 1, 3a, 7, 8-tetraaza- 10

cycl opent a[ al i nden- 3-yl net hyl | - cycl obut yl net hyl - propyl -am ne, schene 2: (H)
Pr epar ed wo 0d®ssind bed for the exanpl e above. LO MS: tR = PCRAISO2/M84450. 30
(M#). Exanple 255 NN N CI N WO 02/ Q5$y.04 PCT/US02/ 00841 -218

[ 8- (2-Chl oro-4, 6-di net hyl - phenyl )-2-nmet hyl -8H-1, 3a, 7, 8-tetraaza-

cycl opent af al i nden- 3-yl net hyl | - et hyl - phenet hyl -am ne, schene 2:

Prepared as escr]:eg%g for the exanple above. LOMS: tR = 1.60 mn, 472.24
(1V] H+) . @%ﬂ% 56 NNN C N 3

8- (2-Chl or o-4, 6-di net hyl - phenyl ) - 2- met hyl - 3- (3- phenyl -pyrrolidin-I-

yl nmet hyl ) - 8H—1 a, 7 8-4 aaza-cycl opent af al i ndene, schene 2: (H) Prepared
as descri bed™ heﬁa | e above. LOMS: tR = 1.60 mn, 470.20 (M+). 10
Exanmpl e 257 Al N C

[ 8- (2-Chl oro-4, 6-\di - piieqyl ) - 2-net hyl -8H-1, 3a, 7, 8-t etraaza-

cycl opentaf al i nden fﬁ/yl tQyl I\ cycl opr opyl net hyl - propyl -am ne, schene 2:

(H 15 Prepared as ri r the exanple above. LOMS: tR = 1.47 mn,
436. 26 (M) .

Cyclobutylmethyl-[2-methyl-8-(2.4.6-trimethyl-phenyD)-8H-1,3a,7.8-tetraaza-

cyclopental oJinden-3-ylmethyl]-propyl-amine, scheme 2: (H)

5  Prepared as described for the example above. LC/MS: tz = 1.84 min, 430.30 (MH").

Example 239

Aﬁ

/jl

Diallyl-[2-methyl-8-(2.4.6-trimethyl-phenyD-8H-1.3a.7.8-tetraaza-

10  cyclopenta[alinden-3-ylmethyl]-amine, scheme 2: (H)

Prepared as described for the example above. LC/MS: #z = 1.66 min, 400.27 (MH").

Example 240

.
dg\

15 Cyclopropvlmethyl-[2-methvl-8-(2.4,6-trimethyl-pheny))-8H-1.3a,7,8-

tetraaza-cyclopentalojinden-3-ylmethyl]-propyl-amine, scheme 2: (H)




WD 02/ 058704 PCT/ USO02/ 00841 -219- Exanple 258 ~\\ N C N

Al lyl-[8-(2-chl oro-4, 6-di net hyl - phenyl )-2-nethyl -8H 1, 3a, 7, 8-tetraaza-

cycl opentwpakiossten- 3- yl net hyl | - propyl -am ne, schene 2: (HpCH/URprpmied as
described for the exanple above. LCO MS: 4R = 1.46 min, Mass spec.: 422.30
(M-r). Exanple 259 NNN C N 3 10

(8-(2-Chloro- 4 6- di net hyl - phenyl) 2-nmethyl-8H 1, 3a,7,8-tetraaza-

cycl opent af |nd 2-cycl.opro t hyl r opy. schene
oyl opental BlpRta: S e e U BhoPEhuS M 1 RrRR A Ao
450. 30 (wvH ") 15 Exanple 260 NN N C N/ 3 WD 02/ 058704 PCT/ US02/ 00841
-220 [ 8-(2-Chl oro-4, 6-di net hyl - phenyl )-2-nethyl -8H 1, 3a, 7, 8-tetraaza-

cycl opent af al i nden- 3-yl net hyl | -di propyl -am ne, schene 2: (H) Prepared as
descri bed foExamplee2dnpl e above. LOMS: tR = 1.45 nin, 424.24 (MH#). 5

SHEN .
SXQ

5 Bis-cvclopropylmethyl-[2-methyl-8-(2.4.6-trimethyl-phenyD-8H-1,3a,7,8-

tetraaza-cyclopenta[o]inden-3-ylmethyl]-amine, scheme 2: (H)

Prepared as described for the example above. LC/MS: #z = 1.84 min, 428.29 (MH").

Example 242

3¢
35 at

Allyl-[2-methyl-8-(2.4.6-trimethyl-phenyD)-8H-1.3a.7.8-tetraaza-

10

cyclopentalo]inden-3-ylmethyl]-propyl-amine, scheme 2: (H)

Prepared as described for the example above. LC/MS: #g = 1.65 min, 402.28 (MH").

15 Example 243

Br



NNN C N

X8- (2- Chl or o- 4, 6-di net hyl - phenyl )-2-nethyl -8H 1, 3a, 7, 8-tetraaza-

cycl opentwpakiossien- 3- yl net hyl | - cycl obut yl net hyl - et hyl - am ®eT/tsohensel 2: (H)
Prepared as described for the exanple abmge. LOMS: tR = 1.51 mn, 436.30
(MH). 10 Exanple 262 N NNN C N

D butyl -[8-(2-chl oro-4, 6-di hyl - phenyl) 2- rret hyl - 8H 1, 3a, 7, 8 tetraaza-

cycl opent a( aI I pdeVeIdnYd peth
NN C | -f
i agclxe@teﬂiﬁ%

described fo

02/ 058704 PCng%géﬁ%% .

8- (2- chl or o- k€t o OEA HiO

cycl opent a[ cLl i nden- 3-yl rret hyI I -propyl am ne, scheme 2: (H 5 Prepared as
descri bed f oPrapaeedas dpgsribed e eXaghEe alyqye= LC/NS: prin . 84 TRIn3ABQIMGPVH Exanpl e
264 NNN C N Diallyl-f

8- (2-chl oro-4, 6-di net hyl - phenyl )-2-nethyl -8H 1, 3a, 7, 8-tetraaza- 10

cycl opent af al i nden- 3-yl net hyl | -am ne, schenme 2: (H)

e
Héy

Cyclopropylmethyl-ethyl-[2-methyl-8-(2.4,6-trimethyl-phenyl)-8 H-1,3a.7.8-

nmet
L

tetraaza-cyclopentaJoJinden-3-ylmethyl]-amine, scheme 2: (H)

Prepared as described for the example above. LC/MS: g = 1.60 min, 402.28 (MH").
10

Example 245

Bh

Cyclobutylmethyl-[2-ethyl-8-(2.4.6-trimethyl-pheny])-8H-1.3a.7.8-tetraaza-

cyclopentalajinden-3-ylmethyl]-propyl-amine, scheme 2: (H)

15  Prepared as described for the example above. LC/MS: tz = 1.95 min, 444.33 (MH")



Prepared as described for the exanple above. LOMS: tR = 1.45 mn, 420.25
(MN. Exanmple 265 NNN C N 15
f 8- (2- ChiwomasBedi net hyl - phenyl ) - 2- met hyl - 8H 1, 3a, 7, 8-t elPCAARA2/00841
cycl opentaru, | i nden- 3-yl net hyl | -cycl opropyl net hyl - et hyl -am ne, schene 2:
(H WO 02/058704 PCT/US02/ 00841 -222 Prepared as described for the exanple
above. LOMS: tR = 1.43 mn, 422.22 (MH). Exanple 266 NNN C1L N 5
Butyl -f 8-( ZE%mnge(ﬂ , 6- di et hyl - phenyl ) -2-net hyl -8H 1, 3a, 7, 8-t etraaza-
cycl opent af ‘al'i nden-3-yl nmethyl | -ethyl -am ne, scheme 2: (H) Prepared as
descri bed for the exanpl e above. LCOMS: tR = 1.48 mn, 424.30 (MN.
Exanple 267 NN g N C N 10
3-(2-Benzyl - pyrral jdi ngl=yl net hyl ) - 8- (2-chl or o- 4, 6- di net hyl - phenyl ) - 2-
nmet hyl - 8H 1, -t ety aaza- cycl opent af al i ndene, schene 2: (H) Prepared as
descri bed for Né above. LCOMs: tR =1.62 mn, 484.26 (MH#). WO
02/ 058704 PCT/ USQ2/ O?B_A\g - - Exanpl e 268

N

Bis-cyclopropyvlmethyl-[2-ethyl-8-(2.4.6-trimethyl-phenyl)-8H-1,3a,7,8-

tetraaza-cyclopentaloJinden-3-ylmethyl]-amine, scheme 2: (H)

5  Prepared as described for the example above. LC/MS: #z = 1.82 min, 442.31 (MH").

Example 247

A
¢

Cyclopropylmethyl-[2-ethyl-8-(2.4.6-trimethyl-phenyD)-8H-1.3a,7.8-tetraaza-

10  cyclopenta[oJinden-3-ylmethyl]-propyl-amine, scheme 2: (H)

Prepared as described for the example above. LC/MS: # = 1.68 min, 430.31 (MH").

Example 248

7\
A

N

) ¢ 1@



NNN d N

X8- (2- Chl or o- 4, 6-di net hyl - phenyl )-2-nethyl -8H 1, 3a, 7, 8-tetraaza-

cycl opentwb oalosgraen- 3- yl met hyl | - (2- cycl opropyl - et hyl ) - et hplcTarshnes4schene
2: 5 (H) Prepared as described for thepgxanpl e above. LC M5 tR = 1.51
mn, 436.32 (MN. Exanple 269 NNN-\ C N K 10

f 8- (2- Chl oro- 4, 6-di net hyl - phenyl ) - 2- et hyl - 8H 1, 3a, 7, 8-t et raaza-

cycl opent af al i -3- | i : H) Prepared as
descri bed for it ktnm?e_thh].}i%he INETIE hf’g‘%e%a 5. 25 (MW .

Exanple 270 N N N CI N/ 15 N WO 02/ 058704 PCT/ uso2/ 00841 -224

[ 8- ( 2- Chi or cyglopenfalasindan- 3rylmethyllphepethyl-amipe, scheme 3: () r aaza-

cycl opent af al i nden- 3-yl net hyI | - met hyl - (2-pyridin-3-yl-ethyl)-anm ne, schene
2:  (H) Prepfaemdeds dbesitreiddedthe example abxeardl@MSioy &.2.050midG:466 BOEMH'R1 ni n,
459.26 (MH). 5 Exanple 271 NNN C 3

5  Example 249

U

Allyl-[2-ethyl-8-(2.4,6-trimethyl-phenyl)-8H-1.3a,7.8-tetraaza-

cyclopentaloJinden-3-ylmethyl]-propyl-amine, scheme 2: (H)

Prepared as descnbed for the example above. LC/MS: #z = 1.78 min, 416.29 (MH").
10

Example 250

R

Cyclopropyvlmethyl-ethyl-[2-ethyl-8-(2.4.6-trimethyl-phenvl)-8H-1,3a,7.8-

tetraaza-cyclopentalojinden-3-ylmethyl]-amine, scheme 2: (H)

15  Prepared as described for the example above. LC/MS: #z = 1.70 min, 416.31 (MH").



8- (2-Chl or 0-4, 6-di net hyl - phenyl ) - 2- et hyl - 3- (2- phenyl -pyrrolidin-I-

yl methyl )-8H 1, 3a, 7, 8-t etraaza-cycl opent af al i ndene, schene 2: (H) 10

Pr epar ed wo 0dessind bed for the exanple above. LO MS: tR = PCHFUSN/M84U70. 24
(MH). Exanple 272 NNN/ I C 5 -216-

3-(3-Benzyl -pyrrolidin-I-ylnethyl)-8-(2-chl oro-4, 6-di net hyl -phenyl)-2 15
net hyl -8H 1, 3a, 7, 8-t et raaza-cycl opent a[ al i ndene, schene 2: (H) Prepared as
descri bed fogxhigle26anpl e above. LOMS: tR = 1.64 mn, 484.24 (M#). WO
02/ 058704 PCT/USD2/ 00841 -225- Exanmple 273 NN NC N | Q

8- (2-Chl or o- 4, 6- di net hyl - phenyl') - 2- met hyl - 3- (3- phenet hyl - pyrrolidin-1 -

yl nmet hyl ) - 8H—1 3a, 7, 8-tetnaaza-cycl opentaf alindene, scheme 2: (H 5

t he exanple above. LOMS: tR = 1.71 mn, 498.27
(M) . Exanpl a N f

8- (2- Chl or o- 4, 6=¢ yIN-phé&nyl ) - 2-net hyl -8H 1, 3a, 7, 8-tetraaza 10

cycl opent af al i naen- nmet -nmet hyl - pyri di n-4-yl net hyl - am ne, schene 2:
(H) Prepared as deS(N/i b or exanpl e above. LOMS: tR = 1.51 mn,
445,22 (VMHO). Exanp 7%~ NNN C

Diallyl-[2-ethy]-8-(2.4.6-trimethyl-phenyD-8H-1.3a.,7.8-tetraaza-

cyclopenta]ainden-3-ylmethyl]-amine, scheme 2: (H)

5  Prepared as described for the example above. LC/MS: #z = 1.79 min, 414.28 (MH").
Example 252

(2-Cyclopropyl-ethyD-[2-ethy]l-8-(2.4,6-trimethyl-phenyl)-8H-1.3a.7.8-

10  tetraaza-cyclopentalo]inden-3-ylmethyl]-propyl-amine, scheme 2: (H)

Prepared as described for the example above. LC/MS: #z = 1.95 min, 444.33 (MI").

For Examples 253-282 LC/MS were run using the following conditions: Column,

YMC ODC S7 3.0x50 mm; run time, 3 min.



15 WO 02/ 058704 PCT/ US02/ 00841 -226

8- (2- Chl or o- 4, 6-di net hyl - phenyl ) - 2- net hyl - 3- ( 2- phenet hyl - pyrrolidin-i-

yl met hyl )wWBH2A5804 7, 8-t et raaza- cycl opent af al i ndene, schen®C2/US(H)08Pr epar ed

as described for the exanpl e above. LC/.BB7- tR = 1.66 min, 498.27 (M#). 5

Exanple 276 1i-1"J NNN C N 3

8- (2- Chl or o- 4, 6-di net hyl - phenyl ) - 2- met hyl - 3- nor phol i n- 4-yl met hyl -

1,3a,7,8-tetg ?ﬂﬁg%%gl opent af al i ndene, schene 2: (H) Prepared as descri bed

for the exanple above. LCMS: tR = 1.35 mn, 410.25 (M#). 10 Exanmple 277

NNN C f 8-(2-Chloro-4,6-dinethyl - phenyl) 2-methyl -8H 1, 3a, 7, 8-tetraaza-

cycl opent af alindem-3-y thyl | - met hyl - pyri di n-3-yl net hyl -am ne, schene 2:
e ay§ degerNbed for the exanple above. LC/MS: tR = 1.34 nin,

B8TAZ "PEJ/ US02/ 00841 -227- Exanmple 278 NN N C N 3

[8-(2-Chloro-4.6-dimethyl-phenyl)-2-methyl-8H-1,3a,7,8-tetraaza-

cyclopenta[alinden-3-ylmethyl]-phenethyl-propyl-amine, scheme 2: (H)

5  Prepared as described for the example above. LC/MS: #z = 1.64 min, 486.27 (MH.

Example 254

[8-(2-Chloro-4,6-dimethyl-phenyl)-2-methyl-8H-1.3a,7.8-tetraaza-

10  cyclopentalalinden-3-ylmethyl]-cyclobutylmethyl-propyl-amine, scheme 2: (H)

Prepared as described for the example above. LC/MS: #z = 1.54 min, 450.30 (MH").

Example 255

N N



UN f 8-(2-Chloro-4,6-dinethyl-phenyl)-2-methyl-8H1, 3a, 7, 8-tetraaza-

cycl opent af ocl i nden-3-yl net hyl | - et hyl - (2-pyridin-2-yl-ethyl)-am ne,
schenme 2:wO09205870fr epar ed as descri bed for the exanpl e ab@ee/Ushiisl t R =
1.37 mn, 459.20 (MH). Exanple 279 N.p$H C N b-~ 10

f 8- (2- Chl oro- 4, 6-di net hyl - phenyl ) - 2-net hyl -8H- 1, 3a, 7, 8-t etraaza-

cycl opent af al i nden 3-ylnmethyll-(1-ethyl- propyl ) - am ne, schenme 2: (H)

44 mn, 410.30

() Bl oGRS ho Rt HRRL A 20U b o 7

(MH) . Exanpl B gep-dunte M O y ' 00841 -228

[ 8- (2-Chl oro- 4! 6- di @t hgl -ihﬁné/“!-]z-ﬁt QZ 1 3a 7 1213 te za-

cycl opent a[ 2% T e'%mﬂﬂ‘—%- F ?I am ne, schene
2: (H) Prepared as described for the exanpl e above. LC/ M5 = 1.30 mn,
459. 26 ( MH+)Prepaedsspseiabegdor the exapplq ageve. LC/MS: 1p = 1. 60 min, 472 24 (MHD.

5 Example 256

8-(2-Chloro-4,6-dimethyl-phenyl)-2-methyl-3-(3-phenyl-pyrrolidin-1-

ylmethyl)-8H-1.3a,7,8-tetraaza-cyclopentalajindene, scheme 2: (H)

Prepared as described for the example above. LC/MS: tz = 1.60 min, 470.20 (MH?).
10

Example 257

{_\
Lo

[8-(2-Chloro-4,6-dimethyl-phenyl)-2-methyl-8H-1,3a,7,8-tetraaza-

cyclopentaolinden-3-ylmethyl]-cyclopropylmethyl-propyl-amine, scheme 2: (H)

15  Prepared as described for the example above. LC/MS: tg = 1.47 min, 436.26 (MH").



a v v\ O

[ 8- (2-Chl oro-4, 6-di net hyl - phenyl )-2-nethyl -8H1, 3a, 7, 8-tetraaza-

cycl opentwbakiossten- 3- yl net hyl | - bi s- (2- met hoxy- et hyl ) - am n@CTashros4L: (H)
10 Prepared as described for the exanpl.gi®bove. LCMS: tR = 1.46 mn,
456. 27 (MH). Exanmple 282 NNHN C O f

8- (2-Chl oro- 4, 6-di net hyl - phenyl )-2-nethyl -8H 1, 3a, 7, 8-tetraaza 15

cycl opent af %&a&?@@ﬁsy' met hyl | - (2- met hoxy- | - met hoxynet hyl - et hyl ) - am ne,
schenme 2: pared as described for the exanple above. LOMsS: tR = 1.44
m n, 442.27 (M#). The followng Internediates 95-112 may be used to
synt hesi ze Exanmpl es 28g8-300. WO 02/ 058704 PCT/ US02/ 00841 -229-

| nt er medi at 9% ~NJ/ O\H Ft0 Br N 2-B rono-5-nethyl -

[(2,4,6-trinmetky EnyNCar rmyl) met hyl | -3H i rridazole 5 4- car boxylic

aci d et hyl ester, V\_To a sol ution of
2- br ono- 5- net hyl 03 /i azoée 4-carboxylic acid ethyl ester (1.00 g, 4.291

nmol ) and 2- br ono- N- ri met hyl - phenyl)-acetam de (1.209 g, 4.720

Allyl-[8-(2-chloro-4.6-dimethyl-phenyl)-2-methyl-8H-1,3a,7.8-tetraaza-

cyclopenta[ ctlinden-3-ylmethyl]-propyl-amine, scheme 2: (H)

5  Prepared as described for the example above. LC/MS: g = 1.46 min, Mass spec.:

422.30 (MH").

Example 259

10 [8-(2-Chloro-4,6-dimethyl-phenyD)-2-methyl-8H-1.3a,7,8-tetraaza-

cyclopentaloJinden-3-ylmethyll-(2-cyclopropyl-ethyD-propyl-amine, scheme 2:

()

Prepared as described for the example above. LC/MS: z = 1.55 min, 450.30 (MH").

15 Example 260



mmol) in a mxture of toluene (16 nL) and acetone (8 nlL) was added

di azabi cycl oundecene (0.71 nL, 4.720 mmol). The resulting sol ution was
stirred awolQ/ossyedn t enperature for 24 h. Methanol (10 nl) paagisadaisdl t o

di ssolve the precipitate formed, foll ogged by the addition of silica gel
(25 g). The sol vent was renoved under reduced pressure to dryness and the
residue was applied to a silica gel-packed columm. The isolation of the
product was aghiLwed. h o) LN ht onmat 9QL A : ot hyl acetate 4:1

VFZ) 8 9.52 (s,

to 1:2). Yiel . ; X 00— IV
1H), 6.86 (s, 2H), 5.1 4. . J =71 H. 2H, 2.38 (s,
3H), 2.21 (<yclgpenta - 1 -aIyn Sl.‘%nﬁ%r@m; LC MB: tR =

1.46 mn., WM [MH = 408. WO 02/058704 PCT/US02/00841 -230-

| nt er medi at @rgera! asklegibenl fo1 theexpinple aNpve. LC/MS: #g = 1.45 min, 424.24 (MHY).

2- Met hyl - 6- oxo-7-(2, 4, 6-tri net hyl - phenyl ) -6, 7-di hydro-5Hi m dazo[ 1, 2-

al i m dazol e-3-carboxylic acid ethyl ester, schenme 5. (W 5 A suspension of
2- brono-5-nmethyl -3-[(2, 4, 6-trinmethyl - phenyl car banoyl ) - met hyl ] -

3H-i m dazol qrdingacbexylic acid ethyl ester (17.4 ng, 0.038 mmol) and sil ver
carbonate (11.6 ng, 0.042 mmol) in sulfolane (0.5 nL.) was heated at 150C

for 4 h. The resulting regaction m xture was cooled to roomtenperature and
filtered through.g” s pad of celite. The final purification was
achieved by a rsl\g/@h preparative 10 HPLC to give the desired product
as white solid s -N12. Nng\(?S@@. 1H NWR

[8-(2-Chloro-4.6-dimethyl-phenyl)-2-methyl-8H-1,3a,7.8-tetraaza-

cyclopentalcolinden-3-ylmethyl]-cyclobutylmethyl-ethyl-amine, scheme 2: (H)

Prepared as described for the example above. L.C/MS: 7z = 1.51 min, 436.30 (MH").
10

Example 262

Dibutyl-[8-(2-chloro-4.6-dimethyl-phenyl)-2-methyl-8H-1.3a,7,8-tetraaza-

cyclopenta] o]inden-3-ylmethyl]-amine, scheme 2: (H)

15  Prepared as described for the example above. LC/MS: g = 1.60 min, 452.29 (MH").



(DVMSO d-6, 500 MHz) 6 7.04 (s, 2H), 4.99 (s, 2H), 4.26 (q, J = 7.2 Hz, 2H),
2.34 (s, 3H), 2.30 (s, 3H), 2.06 (s, 6H), 1.31 (t, J = 7.2 Hz, 311);

LC M. t Rve oxoFBo4rin., Ms: [MHH = 328. 15 Internedi ate ®CT/G02/&ES@ -Cl N
N WD 02/ 058704 PCT/ US02/ 00841 -231 221-

6- Chl oro-2-net hyl -7- (2, 4, 6-tri net hyl - phenyl )-7H i m dazo [1, 2-al i m dazol e- 3-
carboxylic acid ethyl ester, schene 6: (AA) A solution of

3- et hoxycar honyl - 2-2%? hyl - 6- oxo-7-(2, 4, 6-tri net hyl - phenyl )-6, 7-

di hydr o-5H i 8[ ,2-alimdazoliumtrifluoroacetate (22.2 ng, 0.050
mmol) in 5 phosphorus oxychloride (1 nm.) was heated at 150C for 48 h. The
excess of phosphor (0} | ori de was renoved under reduced pressure, the
resi due was ~d¢$sql vedyi K, sat urated aqueous sol ution of sodi um bi carbonat e
(20 nmL) and ex o 't h @t hyl acetate (5x20 nlL). The conbi ned organic
extracts were drijed Wit . The solvent was renpoved under reduced
pressure and the C‘(trrod ct was 10 dried under punp vacuum overni ght.
Yield - 23.3 ng (99% c R=1.93 mn, M : [MH = 346.
Internediate 98 0 o N U

Benzyl-[8-(2-chloro-4.6-dimethyl-phenyl)-2-methyl-8H-1,3a.7.8-tetraaza-

cyclopentafoinden-3-ylmethyl]-propyl-amine, scheme 2: (H)

5  Prepared as described for the example above. LC/MS: #z = 1.59 min, 472.32 (MH™).

Example 264
N
NAN N
. N>C\§ §_\:
=/

Diallyl-[8-(2-chloro-4,6-dimethyl-phenyD-2-methyl-8H-1.3a,7,8-tetraaza-

10  cyclopenta[al]inden-3-ylmethyl]-amine, scheme 2: (H)

Prepared as described for the example above. LC/MS: #z = 1.45 min, 420.25 (MH").

Example 265

15 [8-(2-Chloro-4,6-dimethyl-phenyl)-2-methyl-8 H-1,3a,7.8-tetraaza-

cyclopentalo]inden-3-ylmethyll-cyclopropylmethyl-ethyl-amine, scheme 2: (H)




NH>Br N15

2-Brono-5-ethyl-3-[(2, 4, 6-trinmethyl phenyl car banoyl ) net hyl | - 3H i m dazol e- 4-
car boxyl iwoaeioss7et hyl ester, schenme 5: (V) Prepared as de®cmiusedombove for
internediate 95. M5 me 422 (MtH)+. Lppernedi ate 99 WO 02/ 058704

PCT/ US02/ 00841 -232- 0 N N

2- Et hyl - 6- oxo-7-(2, 4, 6-tri net hyl phenyl ) -6, 7-di hydro-5Hi m dazof 1, 2-

limd | e-3 ' ' t 2 ;
L dazel & HeSALERUL AP0 U o RIESle, POISET | (M hiPIopasSones,
100 OO0 NG NN 6-Chloro-2-ethyl-7-(2,4,6-trinethyl phenyl)-7H i m dazof

1, 2-alimdazol e-3- carboxylic acid ethyl ester, schene 6. (AA) 10 Prepared

as descri bed above for internediate 97. Ms: me 360 (MtH)+. Internediate
101 o o N Example 266

N N N
o d { 2‘

5 Butyl-[8-(2-chloro-4.6-dimethyl-phenyl)-2-methyl-8 H-1,3a,7,8-tetraaza-

cyclopentafojinden-3-yimethyl]-ethyl-amine, scheme 2: (H)

Prepared as described for the example above. LC/MS: g = 1.48 min, 424.30 (MH).

Example 267

10 —

3-(2-Benzyl-pyrrolidin-1-ylmethyl)-8-(2-chloro-4.6-dimethyl-phenyl)-2-

methyl-8H-1,3a,7,8-tetraaza-cyclopenta[ojindene, scheme 2: (H)

Prepared as described for the example above. LC/MS: #z = 1.62 min, 484.26 (MH").



NHAd [/>Br N 2-Bronp-3- f

(2-chl oro- 4, 6-di net hyl phenyl car banoyl ) - net hyl | -5-et hyl -3H 15

i m dazol ewo-ocasdioxkyl i c acid ethyl ester, schenme 5: (V) WOPQZ/UBGBBTI341

PCT/ US02/ 00841 -233 Prepared as descrilbeg above for internediate 95. M5
me 442 (MtH)+. Internediate 102 0O NO NN O 5

7-(2-Chl or o- 4, 6-di net hyl phenyl ) - 2- et hyl - 6- oxo- 6, 7-di hydro-5H-i m dazof 1, 2-
al i m dazol e-ﬁ-car@%ﬁ%l ic acid ethyl ester, schene 5. (W Prepared as
described a P nternmediate 96. Ms: nmle 362 (MtH)+. Internediate 103
0-d ~NNO 10

6- Chl oro-7- (2-chl or0-4,,6-di net hyl phenyl ) - 2- et hyl - 7H i m dazof
1, 2-alimdaz -carpoxylic acid ethyl ester, schene 6: (AA) Prepared as
descri bed abov N me 'it/e 97. M5: me 380 (M+H) +.
N
cli N\

O

[8-(2-Chloro-4.6-dimethyl-phenyl)-2-methyvl-81-1,3a,7.8-tetraaza-

cyclopentalolinden-3-ylmethyl]-(2-cyclopropyl-ethyl)-ethyl-amine, scheme 2: A

5 H)

Prepared as described for the example above. LC/MS: g = 1.51 min, 436.32 (MH").

Example 269

X

10 [8-(2-Chloro-4,6-dimethyl-phenyl)-2-methyl-SH-1,3a.7.3-tetraaza-

cyclopental olinden-3-ylmethyl]-diethyl-amine, scheme 2: (H)

Prepared as described for the example above. LC/MS: tz = 1.36 min, 396.25 (MH").

Example 270
N
Aﬁ
N N N—
Cl Ni/ \S
N

15 N



15 Internmedi ate 104 WO 02/ 058704 PCT/US02/00841 -234- d C oo N NHAO

/[-Br N

2- Br onp- 5Swetonyss78+ ( (2, 4, 6-tri chl or ophenyl car banoyl ) - et hyPICT31302/0i8dBz 0l e- 4-

carboxylic acid ethyl ester, scheme 5: EY). Prepared as described above for

intermediate 95. M5 me 482 (MtH)+. 5 Internediate 105 0 O L'o NN C

a d 2-Ethyl-6-0x0-7-(2,4,6-trichlorophenyl)-6, 7 di hydro-5Hi m dazo [1, 2-
i m G hyl 5; 10 Prepar ed as

00
cyclopentaloJinden-3-ylmethyl]-methyl-(2-pyridin-3-yl-ethyl)-amine, scheme 2:

(H)

Prepared as described for the example above. LC/MS: g = 1.31 min, 459.26 (MH").

Example 271

8-(2-Chloro-4.6-dimethyl-phenyl)-2-methyl-3-(2-phenyl-pyrrolidin-1-

yvlmethyl)-8H-1.3a,7,8-tetraaza-cyclopentaolJindene, scheme 2: (H)

10  Prepared as described for the example above. LC/MS: g = 1.57 min, 470.24 (MH").

Example 272

3-(3-Benzyl-pyrrolidin-1-ylmethy)-8-(2-chloro-4.6-dimethyl-phenyl)-2-

15 methyl-8H-1.3a,7,8-tetraaza-cyclopentaojindene, scheme 2: (H)

Prepared as described for the example above. LC/MS: tz = 1.64 min, 484.24 (MH").



Nel NO d d

6- Chl oro-2-ethyl -7-(2,4,6-trichl orophenyl)-7H i m dazofl, 2-ali m dazol e-3- 15
car boxyl iwoaeioss7et hyl ester, scheme 6: (AA) WO 02/ 058704 PCT/USSD®/8®0841
-235 Prepared as described above for intggmediate 97. M5: me 420 (M+H) +.
Internediate 107 0 O rj~N~ NHBr /---Br N 5 2-Brono-5-ethyl-3-f

(2- brono- 4-i sopropyl phenyl car banoyl ) - net hyl | - 3H i m dazol e- 4-car boxylic
acid et hyl eﬁter sgcheme 5: (V) Prepared as described above for

i nt er medi at eL88MPIE 501 e 500 (MrH)+. Intermediate 108 0 O N N N Br 10
2- Et hyl - 6- ox0- 7- ( 2- br onp- 4-i sopr opyl phenyl ) -6, 7-di hydr o- 5H i m dazof 1, 2-

al i m dazol e- 3-carboxyl ¢ acid ethyl ester, scheme 5: (W

N/QN

8-(2-Chloro-4.6-dimethyl-phenyl)-2-methyl-3-(3-phenethyl-pyrrolidin-1-

vimethyl)-8H-1,3a,7,8-tetraaza-cyclopenta[ajindene, scheme 2: (H)

5  Prepared as described for the example above. LC/MS: tz = 1.71 min, 498.27 (MH").

Example 274
N
Aﬂ
N” N N
cl Ni\/ \/> b
—N

[8-(2-Chloro-4.6-dimethyl-phenyl)-2-methyl-8H-1,3a.7.8-tetraaza-

10  cyclopenta] olinden-3-ylmethyl]-methyl-pyridin-4-ylmethyl-amine, scheme 2:

(H)

Prepared as described for the example above. LC/MS: tz = 1.51 min, 445.22 (MH").

- Example 275

15 —



Prepared as described above for internediate 96. Ms: me 420 (MtH) +. 15

I nt er medi ate 109 WO 02/ 058704 PCT/ US02/00841 -236- 0 CI N N Br

6- Chl or o-woarigd7e4- ( 2- br ono- 4-i sopropyl phenyl ) - 7H i m dazopCrassat/oasidazol e- 3
- carboxylic acid ethyl ester, schene 65,AA) Prepared as described above
for internediate 97. M5 me 438 (MtH +. 5 Internediate 110 C 0 o N NH
Cl ~>Br N »

2- Brono- 3- T( 2, 4--dj.chl orophenyl carba -methyl] - 5-ethyl - 3H- i i dazol e- 4-
carboxylic aci-égétﬁ-&mﬁia’ ,é/t : .'5' fhyiod -nggqei%%a%vrgglg‘p; 5ed above

for internediate 95. M5 me 448 (MrH +. Internediate 111 O O N
ylmethyl)-8H-1,3a,7,8-tetraaza-cyclopenta[cojindene, scheme 2: (H)

Prepared as described for the example above. LC/MS: fg = 1.66 min, 498.27 (MH").

5 Example 276

8-(2-Chloro-4,6-dimethyl-phenyl)-2-methyl-3-morpholin-4-yvlmethyl-S H-

1,3a,7,8-tetraaza-cyclopenta[oJindene, scheme 2: (H)

Prepared as described for the example above. LC/MS: tg = 1.35 min, 410.25 (MH).

10
Example 277
N
P \
N~ "N N—
cl 7\
N
= 7
[8-(2-Chloro-4.,6-dimethyl-phenyD)-2-methyl-8 H-1.3a,7.8-tetraaza-
cyclopentafolinden-3-ylmethvl}-methyl-pyridin-3-yimethyl-amine, scheme 2:
15 H)

Prepared as described for the example above. LC/MS: g = 1.34 min, 445.22 (MH").



O NONC C W 02/058704 PCT/US02/00841 -237

7- (2, 4-Di chl orophenyl ) - 2- et hyl - 6- oxo- 6, 7-di hydr o-5Hi m dazoj ' |, 2-al i m dazol
e- 3- car bwwykioss7eci d et hyl ester, schenme 5: (W Prepared asTdsszoedshed above
for internediate 96. M5 me 368 (M+H) +227.5 Internediate 112 O0 N N C

Cl 6-Chloro-7-(2,4-dichl orophenyl)-2-ethyl-7Him dazof 1,2-alim dazol e-3-
carboxylic acid ethyl ester, schene 6: (AA) Prepared as described above for
i nt er medi at eg ’?‘ﬁn 1@7 me 386 (MtH)+. 10 Exanple 283 0 NHIC N-CI NN
6- Chl or 0- 2- et yli) ?2 4, 6-trimethyl -phenyl)-7H i m dazof 1,2-alimdaz0 '

| e-3- carboxylic acid cyc)opropyl nethyl - propyl -am de

)
NAN

e 7\

N A

[8-(2-Chloro-4.6-dimethyl-phenyl)-2-methvl-8H-1,3a,7,8-tetraaza-

cyclopentafolinden-3-vimethyl]-methyl-(2-pyridin-2-yl-ethyl)-amine, scheme 2:

5 (H)

Prepared as described for the example above. LC/MS: #z = 1.37 min, 459.20 (MH").

Example 279

L

10 [8-(2-Chloro-4.6-dimethyl-phenyl)-2-methyl-8H-1,3a,7.8-tetraaza-

cyclopentalcjinden-3-ylmethyl]-(1-ethyl-propyl)-amine, scheme 2: (H)

Prepared as described for the example above. LC/MS: #z = 1.44 min, 410.30 (MH").

Example 280

15



15 , schene 6: (BB) WD 02/ 058704 PCT/US02/00841 -238 To a solution of
N-cycl opr opyl net hyl propyl am ne (0.22 nm., 1.530 mmol) in toluene (1.5 nl)
at 0C wasweaddess784 OM sol ution of trinethylal um numin tol @emaSpQD08F1 L,
1.530 mmol ). The cl ear solution was warpegl to roomtenperature and stirred
for 1 h. A solution of
6-chl oro-2-nmet hyl - 7-(2, 4, 6-tri methyl - phenyl) 7Himdazo[1,2 5
al i mi dazol e- 3-ga h ) (3 . ) in toluene
(1.0 ni) S 2 ~=F . v %lgaagm)s heat ed at
80C for 2h. A sol utlon of Rochelle s salt (2 0 m_ was added carefully at
0C and t he n§yelopentajlinden-2 4] ot PYHE rethyl)rs s sehem Ziduct
was extracted with ethyl acetate. The combi ned organl c extracts were dried
with MpSO4. (Hye sol vent was renoved under 10 reduced pressure and the crude
product was purified by a reverse-phase preparative HPLC Yield - 21.3 ng
(42% . 1H Nl\f%eﬁaﬁa‘éa?ga\liesé@&dl\fbhzﬁhe%dm &aﬂa@ve /M 116 (350 mid,H)59.28. (Eﬁ{*() J =
7.3 Hz, 2H), 3.39 (d, J— 9 Hz, 2H), 2.39 (s, 3H), 2.37(3,3H)
(s 6H) 1. 68 (sextet J = 7.3 Hz, 2H), 1.11 (m 1H), 0.90 (t, J
é 023(m 2H) LOMS: tR=1.71 min., M5 [MH

15 Exarrpl e Zﬁﬁ Zgifc NCl
[ 6- Chl oro-2 1}“%3 (246tr|rrethyl phenyl)-7H i m dazo[ 1, 2-al i m dazol - 3-
yl met hyl | - cycl opr opyl net hyl - pr opyl -am ne, schene 6: (DD) WO 02/ 058704

PCT/ US02/ 00841 -2

t& 0

\

[8-(2-Chloro-4.6-dimethyl-phenyD)-2-methyl-8H-1.3a,7,8-tetraaza-

cyclopenta] alinden-3-ylmethyl]-bis-(2-methoxy-ethyl)-amine, scheme 2: (H)

10  Prepared as described for the example above. LC/MS: #z = 1.46 min, 456.27 (MH").

Example 282
Ja S
— \

[8-(2-Chloro-4.6-dimethyl-phenvyl)-2-methyl-8-1.3a,7.8-tetraaza-

15 cyclopentafa]inden-3-ylmethyll-(2-methoxy-1-methoxymethyl-ethyl)-amine,

scheme 2: (H)

Prepared as described for the example above. LC/MS: #z = 1.44 min, 442.27 (MH").

The following Intermediates 95-112 may be used to synthesize Examples 283-300.



A sol ution of
3-(cycl opropyl net hyl - propyl - car banoyl ) - 2- net hyl - 6- oxo-7-(2, 4, 6-

tri met hylwphensd7p+4 6, 7- di hydr o- 5H i m dazo[ 1, 2- a] i m dazol e @8T/USomgns40. 077
mmol) in toluene (3 nL) was added a 6520l ution of Red-Al in toluene
(0.12 nmL, 0.384 mmol). The reaction mxture was stirred at room
tenperature for 14 h. A solution of 5 Rochelle's salt (2.0 nL) was added
carefully at 0OC and the m xture was vigorously stirred for 30 min. The
crude product was extracted with ethylacetate. The conbi ned organic
extracts weole dri ?1‘ nggh Na2SO4. The sol vent was renoved under reduced
pressure an nfer, 31§ product was purified by a reverse-phase preparative
HPLC. Yield - 25.2 ng (64%.
(s, 2H), 10 4.75 (s, 21-

1H NWR (CD30OD, 500 MHz) S 8.09 (s, 1H), 7.19
3.31 (t, J =6.5 Hz, 2H), 3.24 (d, J = 7.2 Hz,
2H), 2.44 (s, 3H), 29397 3H), 2.06 (s, 6H), 1.24 (m 3H), 1.05 (t, J =
7.4 Hz, 3H), 0'85-0'6& =2H), 0.50 (m 2H); LCMS: tR=1.43 mn., M

[ MitH = 399. EBExanpll 2 NN ONvCQ Br 15

6- Chl or 0- 2- et hyll- 7-N2- lar onp- 4- i sopr opyl phenyl ) - 7H i m dazo[ 1, 2- al i m dazol e-
3- carboxyllcEtﬁmd\N- ycl opr opyl net hyl - N- propyl ani de, schene 6: (BB)
Prepared as descri é‘H for Exanple 283. IR(filnm: 1615 cm1l. 'H NVR (CDC13)
S 7.57 (d, J-20Hz 111)736(d J-81Hz,1H),729(dd J-81 2.0

HZ’ 1H) ) ) '?iaz

2H) 295( 5B A PCT? O Hz,
55 1.23 (t, J= 7.1 H, 3
o 88 (t %(rg—?ﬂ%KMlﬂ—gﬁ%V—sg)—? lﬁ X 17 (m 2H)( MB: e 505(M+|I:I)|)+

To a solution of 2-bromo-5-methyl-3H-imidazole-4-carboxylic acid ethyl ester (1.00

g, 4.291 mmol) and 2-bromo-N-(2,4,6-trimethyl-phenyl)-acetamide (1.209 g, 4.720
mmol) in a mixture of toluene (16 mL) and acetone (8 mL) was added
diazabicycloundecene (0.71 mL, 4.720 mmol). The resulting solution was stirred at
10 room temperature for 24 h. Methanol (10 mL) was added to dissolve the precipitate
formed, followed by the addition of silica gel (25 g). The solvent was removed under
reduced pressure to dryness and the residue was applied to a silica gel-packed
4 column. The isolation of the product was achieved by column chromatography
(hexanes — ethyl acetate 4:1 to 1:2). Yield - 0.736 g (42%). 'H NMR (DMSO d-6,
15 500 MHz) 6 9.52 (s, 1H), 6.86 (s, 2H), 5.15 (br s, 2H), 4.25 (q, J = 7.1 Hz, 2H), 2.38
(s, 3H), 2.21 (s, 3H), 2.11 (s, 6H), 1.30 (t, J = 7.1 Hz, 3H); LC/MS: #x = 1.46 min.,

MS: [M-+H] = 408.



Example 286 F3C ~\NCNC ~-NC N5 CC

6- Chl oro- 2-et hyl -7- (2, 4-di chl or ophenyl )-7Hi m dazof 1, 2-ali m dazol e- 3-

car boxyl iwoaeioss7d# cycl opr opyl met hyl - N- (2, 2, 2-tri fl uor oet hplCrarshdes4schene
6: (BB) Prepared as described for Exanpig 283. IR(film: 1630 cm'. 1H NMR
(CbC13) 8 10 7.60 (m 1H), 7.42 (m 2H), 7.27 (s, 11-1), 4.41 (q, J= 9.1
Hz, 2H), 3.52 (d J= 6.6 Hz, 211), 2.66 (q, J= 7.6 Hz, 2H), 1.23 (t, J=
7.6 Hz, 3H)’I%, dﬁ%&ﬁl—b 0.60 (m 2H), 0.16 (m 2H). Ms: me 493 (M+H) +.
Exanpl e 287 ™ -- NC 15 G W) 02/058704 PCT/ US02/ 00841 -241 :
6- Chl or o- 2- et hyl - 7- (2, 4-di chl orophenyl ) - 7H i m dazof 1, 2-ali m dazol e- 3-
carboxylic agb , N-di propyl am de, schene 6: (BB) Prepared as described for
Exanpl e 283. IRflI n: 1615 cml1l. 1HNWR (CDC13) 6 7.59 (m 1H), 7.41 (m

2H), 7.24 (s, <§>:7 J= 7.1 Hz, 4H), 2.65 (g, J=7.6 Hz, 5 2H),
1.62 (m 4H), AL( 9= 7.6Hz, 3H), 0.87 (t, J= 7.1Hz, 611). NS nfe 441

1

2-Methyl-6-0x0-7-(2.4.6-trimethyl-phenyl)-6,7-dihydro-SH. -imidaz0[1,2-

alimidazole-3-carboxylic acid ethyl ester, scheme 5: (W)

5 A suspension of 2-bromo-5-methyl-3-[(2,4,6-trimethyl-phenylcarbamoyl)-methyl]-
3H-imidazole-4-carboxylic acid ethyl ester (17.4 mg, 0.038 mmol) and silver
carbonate (11.6 mg, 0.042 mmol) in sulfolane (0.5 mL) was heated at 150°C for 4 h.
The resulting reaction mixture was cooled to room temperature and filtered through a
short pad of celite. The final purification was achieved by a reverse-phase preparative

10  HPLC to give the desired product as white solid. Yield — 12.2 mg (73%). "H NMR
(DMSO d-6, 500 MHz) 8 7.04 (s, 2H), 4.99 (s, 2H), 4.26 (q, I = 7.2 Hz, 2H), 2.34 (s,
3H), 2.30 (s, 3H), 2.06 (s, 6H), 1.31 (t, ] = 7.2 Hz, 3H); LC/MS: tg = 1.75 min., MS:

[M+H] = 328.

15 Intermediate 97

O

7 "NTN
N/J:r}'m

EtO



(MtH) +. Exanple 288 N NC / ~--NC C 10 : 3-f

(N, N-Di propyl am no) net hyl | - 6-chl oro-2-et hyl -7-(2, 4-di cl orophenyl )-7H

i m dazof wp22mbd70d dazol e, schene 6: (DD) Prepared as desecirhsdz2/6mss1 Exanpl e
284. 1H NMR (DVMBO-d6) 6 7.98 (m 1H), 7288 (m 1H), 7.70 (m 2H), 4.52 (s,
2H), 3.00 (q, J= 7.6 Hz, 4H), 2.55 (g, J= 7.6 Hz, 211), 1.68 (m 4H), 1.12
(t, J=7.6Hz, 3H), 0.89 15 (t, J= 7.6Hz, 6H. M5 me 427 (MtH +. WO

02/ 058704 PQIYRAR/2084ikvi- 7.%26- RIS HRINFAEiMdazbl1.2-Simididole-3-

(N-Cycl opr Opyi met iyt - N-( 2, ugor oet Nyt yam no) met nyr1-o-cnl oro- 2

ethyl-7-(2,4 d! cl or thin& z-7l|—|-|$r£ daz f(%#)z al i m dazol e, schene 6: (DD) 5
Pr epar ed as NVR (CDC13) 8 7.62 (d, J= 2.0 Hz,
1H), 7.53 (d, (dd, J= 7,42 (s, 1H),
3.97 (s, H)A sgluﬁen 0{ 8; ethpxy hoqé&z—nzﬁzﬁgyl 6[069'7(@4§ E ylrelwnﬁ 6.72.57 (q,
J= 6.6 Hz, 1H), 2.47 (q, J= 7.1 Hz, ,126(t,J—76H23,086(m
1H), 0.59 (rdihydp-SHyimlagenl, ZZaJ@nndmhum tgifluogcetmel(f -2 mg, 0.050 mmol) in

5  phosphorus oxychloride (1 mL) was heated at 150°C for 48 h. The excess of
phosphorus oxychloride was removed under reduced pressure, the residue was
dissolved in saturated aqueous solution of sodium bicarbonate (20 mL) and extracted
with ethyl acetate (5%20 mL). The combined organic extracts were dried with
MgSO,. The solvent was removed under reduced pressure and the crude product was

10  dried under pump vacuum overnight. Yield ~23.3 mg (99%). LC/MS: #z = 1.93 min.,

MS: [M+H] = 346.

Intermediate 98

0
o /)J\N
/\o N H
e

15  2-Bromo-5-ethyl-3-[(2.4.6-trimethylphenylcarbamoyl)methyl]-3H-imidazole-4-

carboxylic acid ethyl ester, scheme 5: (V)

Prepared as described above for intermediate 95. MS: m/e 422 (M+H)".

Intermediate 99



10 Exanple 290 ~\N ONC / \\NrN

6- Chl oro-2-ethyl -7-(2, 4, 6-trinmethyl phenyl)-7Hi m dazof 1, 2-ali m dazol e- 3-
car boxyl iwoaeioss7dk cycl opr opyl met hyl - N- pr opyl am de, schene PET/USBB)0S1H
Prepared as described for Exanple 283. .433.NVMR (CDC13, 400 MHz) 8 7.26 (s,
1H), 6.98 (s, 2H), 3.60 (t, J=7.1 Hz, 2H), 3.39 (d, J= 7.1 Hz, 211), 2.65
(g, J= 7.6 Hz, 2H), WO 02/058704 PCT/US02/00841 -243 2.32 (s, 3H), 2.01
(s, 6H, 1.64 (m 3, 1.22 (t, J= 7.6 Hz, 311), 0.88 (m 3H), 0.54 (m
2H), 0.16 (q._J®46, 6.1 Hz, 2H. M5 mie: 427 (MtH)+. Exanple 291 N O
NCI N 5 6-Chloro-2<g | -7-(2,4,6-trinethyl phenyl)-7H i m dazof

1, 2-alimdazol carb ic acid N-butyl-Nethylam de, schene 6: (BB)

Prepared as descri Nor Exanple 283. 1H NWR (CDC13, 400 MHz) 6 7.26 (s,
1H, 6.98 (s, 211), 3. m 4H), 2.65 (q, J= 7.1 Hz, 2H), 2.32 (s, 3H),
2.01 (s, 6H), 1.58 4H), 1.25 (m 6H), 0.87 (t, J= 7.1 Hz, 3H. Ms

me: 415 (M+H) +. Exanp 92 \,--\ N

2-Ethyl-6-0x0-7-(2.4.6-trimethylpheny])-6,7-dihvdro-5H-imidazo[1,2-

alimidazole-3-carboxylic acid ethyl ester, scheme 5: (W)

Prepared as described above for intermediate 96. MS: m/e 342 (M+H)".

Intermediate 100

0
\//(j\

7 NN cl

6-Chloro-2-ethvl-7-(2,4,6-trimethvlphenvl)-7H-imidazo[1,Z-a]imidazole-3-

carboxylic acid ethyl ester, scheme 6: (AA)

10  Prepared as described above for intermediate 97. MS: m/e 360 (M+H)".

Intermediate 101
(o]
o KU\

a H

N H Cl

o
| />—Br
N

2-Bromo-3-[(2-chloro-4,6-dimethylphenylcarbamovyl)-methyl]-5-ethyl-3H-

15 imidazole-4-carboxylic acid ethyl ester, scheme S: (V)




O NCl ~N N 6-Chloro-2-ethyl-7-(2,4,6-trinethyl phenyl)-7H i m dazof

1, 2-alimdazol e-3- 15 carboxylic acid N, N-di propyl am de, schene 6: (BB)

Pr epar ed we odessind bed for Exanple 283. 1H NMR (CDC1l3, 400PRHA)SOG00B4L9 (S,
111), 7.02 (s, 2H), 3.50 (t, J= 7.1 Hzp34H), 2.69 (q, J= 7.1, 7.6 Hz, 2H),
2.36 (s, 3H, 2.05 WO 02/058704 PCT/ USO%?00841 -244 (s, 6H), 1.64 (m
411), 1.26 (t, J= 7.6 Hz, 3H), 0.91 (overlapping d, J= 7.1, 7.6 Hz, 611).
M5 : nmle: 41 MtH) +.. Exanpl.e 293 . /\N O N L=~ N +

o Ch or 0. 2- e RYTIER i oSyt BEL HENE IRty PIHERGPS Do s AP’ 1 dasol e- 3-
carboxylic acid N, N-di et hyl am de, schenme 6: (BB) Prepared as described for
Exanpl e 283. 1H NWR (CDC13, 400 MHz) 8 7.28 (s, 1H), 6.98 (s, 2H), 3.56
(g, J= 7.1 Hz, 4H), 2.65 (q, J= 7.6 Hz, 211), 2.32 (s, 3H), 2.01 (s, 10
6H), 1.21 (nintehpedivs 102 e: 387 (M+H)+. Exanple 294 N NCI N

o]
\/o
N
e
Cl

5  7-(2-Chloro-4.6-dimethylphenyl)-2-ethyl-6-0x0-6,7-dihyvdro-SH-imidazo[1.2-

alimidazole-3-carboxylic acid ethyl ester, scheme 5: (W)

Prepared as described above for intermediate 96. MS: m/e 362 (M+H)".

Intermediate 103

o}
\//j\

7 NN cl

6-Chloro-7-(2-chloro-4.6-dimethylphenyl)-2-ethyl-7H-imidazo[1,2-alimidazole-

10

3-carboxylic acid ethyl ester, scheme 6: (AA)

Prepared as described above for intermediate 97. MS: m/e 380 (M+H)*.

15 Intermediate 104



3-f
(N-Butyl - N-et hyl am no) net hyl | - 6-chl oro-2-ethyl -7-(2, 4, 6-trinethyl phenyl) -
15 7H i mwaaehsg784 al i m dazol e, schene 6: (DD) Prepared asPdedamsot/sdl f or
Exanpl e 284. 1H NMR (CDC13, 400 MHz) 8 4389 (s, 1H), 7.11 (s, 2H), 4.54
(d, J= 4.6 Hz, 2H), 3.09 (m 411), 2.59 (q, J= 7.58 Hz, 2H), 2.33 (s, WO
02/ 058704 PCT/ US02/ 00841 -245 3H), 1.93 (s, 6H), 1.61 (m 2H), 1.29 (m
6H, 1.13 (t, J=7.6 Hz, 3H, @89 (dd, J= 7.1, 7.6 Hz, 3H. M5 me: 401
(M+H) +. Exanpl e 2950 &.O N N 5

6- Chl or o- 2- et hyl - (2, , 6-

carboxylic acid Iy, } ,

t hyl phenyl ) -7Hi m dazof 1, 2-ali m dazol e- 3-
de, schene 6: (BB) Prepared as described for
Exanpl e 283{1\1\—1 400 MHz) S 7.20 (s, 1H), 6.93 (s, 2H), 5.77

(m 2H), Qn ) gr07(d J=6.1 Hz, 4H), 2.62 (dd, J= 7.1, 10 7.6
Hz, 2H), 2.27 1 96 (s, 6H), 1.17 (t, J= 7.6 Hz, 3H. M5 nle: 411
M+H) +. Exarrple 596 F3C O NC | )-N N 15

(
6- Chl or o- 2- &3 b inb:4-een$1- 8712 4.8RHEHIRBEIIvIcat b8y 34T vit-381-Ahi 618201 ©- 3-

carboxylic acid ethyl ester, scheme 5: (V)

Prepared as described above for intermediate 95. MS: m/e 482 (M+H)".

Intermediate 105
0
\//3\
7 o
cl
c

Ci

2-Ethyl-6-0x0-7-(2.4,6-trichlorophenyl)-6.7-dihydro-5SH-imidazo[1.2-

aJimidazole-3-carboxylic acid ethyl ester, scheme 5: (W)

10  Prepared as described above for intermediate 96. MS: m/e 402 (M+H)".

Intermediate 106
o}
\/o
N N
Cl
(o}

Cl

6-Chloro-2-ethvl-7-(2,4,6-trichlor0phenvl)-7H-ifnidazo[1,2—a]imidazole-3-

15  carboxylic acid ethyl ester, scheme 6 : (AA)




carboxylic acid N-cycl opropyl methyl-N-(2,2,2-trifluoroethyl)am de, schene
6: (BB) WD 02/ 058704 PCT/US02/ 00841 -246 Prepared as described for
Exanpl e 288.02057MVR (CDC13, 400 MHz) 6 7.27 (s, 1H), 6.99CTajSo2bé841 4. 41
(q, J= 9.1 Hz, 2H), 3.53 (d, J= 7.1 Hz, »3K), 2.66 (q, J= 7.6 Hz, 2H), 2.33
(s, 3H, 2.01 (s, 6H), 1.22 (t, J= 7.6 Hz, 311), 0.93 (m 1H), 0.59 (m
211), 0.15 (dd J=4.6, 6.1 Hz, 2H). M5 me: 467 (MtH) +. 5 Exanple 297
,~ NN/ C : . . + :

6- Chl or o- 2- € Wy'f‘m? af gl‘gnge(%abov ry’l“%ﬁ@ﬁ?}?‘)e-gyr—l-l\ﬁ%i%ez%%o (M‘ﬁg)al i m dazol e- 3-
carboxylic acid N-ethyl-N-(pyridin-4-yl)nmethylam de, schene 6: (BB) 10
Prepared as described for Exanple 283. 1H NWR (CDO 3, 400 MHz) S 8.58 (m
2H), 7.32 (s, 1H), 7.22 (d, J= 6.1 Hz, 211), 6.98 (s, 2H), 4.74 (s, 2H),
3.54 (dd, J=Imtenmedia® 10z, 2H), 2.68 (dd, J = 7.1, 7.6 Hz, 2H), 2.32 (s,
311), 2.01 (s, 6H). 1.21 (m 611). Ms: me: 450 (M+tH)+. 15 Exanple 298
V---"NN CNC / >-N N

o
\5: />—Br

5  2-Bromo-5-ethyl-3-[(2-bromo-4-isopropylphenylcarbamovyl)-methyl}-3H-

imidazole-4-carboxylic acid ethyl ester, scheme 5: (V)

Prepared as described above for intermediate 95. MS: m/e 500 (M+H)".

Intermediate 108
o]
\//:ﬁ
y N 0
r

10
2-Ethyl-6-0x0-7-(2-bromo-4-isopropylphenyl)-6.7-dihydro-5H-imidazo[1.2-

alimidazole-3-carboxylic acid ethyl ester, scheme 5: (W)

Prepared as described above for intermediate 96. MS: m/e 420 (M+H)".

15 Intermediate 109



WO 02/ 058704 PCT/ US02/ 00841 -247

6- Chl oro-2-ethyl -7-(2, 4, 6-trinmethyl phenyl)-7Hi m dazof 1, 2-ali m dazol e- 3-
car boxyl iwoaeioss7b# cycl opr opyl net hyl - N- et hyl am de, schene @CT(UBB)o@iepar ed
as described' for Exanple 283. 1H NWR (GBgl3, 400 MHz) 6 7.27 (s, 1H),
6.97 (s, 2H), 3.69 (q, J= 7.1 Hz, 211), 3.40 (d, J= 6.6 Hz, 2H), 2.65 (dd,
J=7.1, 7.6 5 Hz, 2H), 2.32 (s, 3H), 2.01 (s, 6H), 1.22 (t, J= 7.1 Hz,
6H, 1.03 (m 1H), 8.5 (m 2H), 0.18 (dd, J= 5.1, 5.6 Hz, 2H). MS nmle:
413 (MHH) +. 299 V---\N~ N-C N N 10

3-f (N-Cycl opropyl < N—et hyI am no) net hyl | - 6-chl oro-2-ethyl -7-(2, 4, 6-

tri met hyl phenyl g\ , 2-al i mdazole, schene 6: (DD) Prepared as
descri bed for anp 4, 1H NVR (CDC13, 400 MHz) 6 7.92 (s, 1H), 7.02
(s, 2H), 4.46 (s, 2H), 3.3#"(s, 2H), 3.10 (d, J= 7.1 Hz, 2H), 2.74 (m 2H),
2.34 (s, 3H), 1.97 (s , 1.41 (t, J= 7.1 Hz, 3H), 1.29(t, J= 7.1 Hz,
3H, 1.13 (m 1H), 0. 86 5(m 2H), 0.46 (m 2H). M5: me: 399 (MtH)+. WO
02/ 058704 PCT/ US02/ 00841\ -248- Exanmple 300 N ONCl / >-NN

6-Chloro-2-ethyl-7-(2-bromo-4-isopropylphenyl)-7H-imidazo[1.2-alimidazole-3-

carboxylic acid ethyl ester, scheme 6: (AA)

Prepared as described above for intermediate 97. MS: m/e 438 (M+H)".

Intermediate 110

Cl

NV

2-Bromo-3-[(2.4-dichlorophenylcarbamoyl)-methyl]-5-ethyl-3H-imidazole-4-

carboxylic acid ethyl ester, scheme 5: (V)

10  Prepared as described above for intermediate 95. MS: m/e 448 (M+H)".

Intermediate 111
o)
\//j\
7N o

Cl



6- Chl oro-2-ethyl -7-(2, 4, 6-trinethyl phenyl)-7Him dazof 1, 2-alim dazol e-3-
carboxylic acid (3,5-dinethyl pi peridin-1-yl)am de, schene 6: (BB) 5

Pr epar ed we odessind bed for Exanple 283. 1H NMR (CDC1l3, 400PRHA)SOG008418 (s,
1H, 6.90 (s, 2H), 4.12 (m 2H), 2.57 fg7-J= 7.6 Hz, 2H), 2.36 (t, J=
11.6, 12.6 Hz, 2H), 2.25 (s, 3H), 1.94 (s, 6H), 1.70 (m 4H), 1.14 (t, J=
7.1, 7.6 Hz, 3H), 0.84 (d, J=6.6 Hz, 4H), 0.78 (m 2H. M5 mle: 427

(EXM+H)+ 10 l’? pAL enyl<2-¢th fi6\’(\&5967'1°1 dtr8 Sﬁ’ﬂﬁm%%l% mz%le%)-l'
anpl e 301

2- Met hyl - 6- 0x0: 7- (2, 4 rimet hyl - phepyl ).~ 6, 7-di hydro- 5Hi m dazo{l, 2 15

al i m dazol em%@ﬁé@g%égf%b g‘p{}%’?ret hyl - propyl - ami de, schene 7:
(LL) WO 02/058704 PCT/US02/00841 -249 To a solution of

N- cycl opr opyFiseEg R Hessiibechibese for ipterpgdiate. 9§3M$mﬁl/93¢8n(1\f1bmlene (1.5 niL)
at 0C was added 2. OM sol ution of trinethylalum numin toluene (0.77 ni,
1.530 nmmol ). The clear solution was warned to room tenperature and stlrred
for 1 h. A solution of

6- chl or 0-2- nRitEythediated 12, 6- t ri net hyl - phenyl ) - 7H i m dazo[ 1,2 5

a] i m dazol e- 3-carboxylic acid ethyl ester (20.0 ng, 0.058 nmmol) in tol uene
(1.5 m) was addedoat OC via cannula. The reaction m xture was heated at
80C for 2h. tion of Rochelle's salt (2.0 nL) was added carefully at
0C and the mxture VI gorously stirred for 30 min. The crude product
was extracted etate. The conbined organic extracts were dried
wth MgSO4. Th soI eanva%lrem)ved

Cl

6-Chloro-7-(2.4-dichlorophenyl)-2-ethyl-7H-imidazo[1.2-alimidazole-3-

carboxylic acid ethyl ester, scheme 6: (AA)

Prepared as described above for intermediate 97. MS: m/e 386 (M+H)*.
10

Example 283
\ o

N
;\N
HsC N—c
? N/J\N

6-Chloro-2-methyvl-7-(2,4,6-trimethyl-phenyl)-7H-imidazo]1.2-alimidazole-3-

carboxvlic acid cyclopropylmethyl-propyl-amide

15 , scheme 6: (BB)



10 under reduced pressure and the crude product was purified by a
reverse-phase preparative HPLC. Yield - 3.6 ng (12% . 1H NMR (CD3CN, 500
MHz) b 7.W0oewss7oLH), 4.73 (s, 2H), 3.57 (t, J = 7.1 Hz, PHr/US82/@B4(d, J =
6.9 Hz, 2H), 2.35 (s, 3H), 2.19 (s, 3"1)2 g2-14 (s, 6H), 1.65 (sextet, J =
7.3 Hz, 2H), 1.08 (m 1H), 0.90 (t, J %4 Hz, 3H), 0.56 (m 2H), 0.21
(m 2H); LC/I\/IS tR—167 n1n VS: [IVH—|] 395 15 The fol |l ow ng

| nt er medi ate use nt hes. 302 nd 303. 20

| nt er nedi ate 318%’9’“0 ’Cyc frﬁftﬁpl‘% Opyllﬂ?m’ @Mﬂ%g &POGJ%E/ 00841
- 250

2- Br onp- 5- t r (13 mwdy eh@iChyps slded 2,0M solutipmef Wiphethyaluininwn atebiany (7 mik.| - 3H

i m dazol e-4-carb6xylic acid ethyl ester, schenme 5: (V) To a solution of

2- br ono- 5- t r 1. 530 amutR Ty ktedi-tdlnidhaw e warinadad beon idrepeaatuck @idhsyitred éatiel. (3. 00
g, 10.45 mmol) and 2-brono-N-(2, 4, 6-trinethyl-phenyl)-acetamde (2.94 5 g,

11.50 mol) Ar&oﬁltl'gh)é? chﬁlo% ZtrﬁétH?lUﬂ(i 4%- tﬁhietl%ﬂ%héﬁﬁ} 9A6n{i8.781) 2 Was added
DBU (1.72 i, : mmol ). The resulting sol ution was stlrred at room

oS Dl R

sol vent was renoved under reduced pressure to dryness andothe resi due was
applied to awafdded apRiC H&@R@B‘l%ghéﬁ?PCtl?ﬂgﬂF@& W$ brgtegat 80°C for 2h. A

solution of Rochelle’s salt (2.0 mL) was added carefully at 0°C and the mixture was
vigorously stirred for 30 min. The crude product was extracted with ethylacetate. The
eombined organic extracts were dried with MgSO,. The solvent was removed under

" 10 reduced pressure and the crude product was purified by a reverse-phase preparative
HPLC. Yield — 21.3 mg (42%). "H NMR (CDsCN, 500 MHz) § 7.69 (s, 1H), 7.16 (s,
2H), 3.59 (t, J =7.3 Hz, 2H), 3.39 (d, J = 6.9 Hz, 2H), 2.39 (s, 3H), 2.37 (s, 3H), 2.05
(s, 6H), 1.68 (sextet, J = 7.3 Hz, 2H), 1.11 (m, 1H), 0.90 (t, J = 7.3 Hz, 3H), 0.60 (m,
2H), 0.23 (m, 2H); LC/MS: tg = 1.71 min., MS: [M+H] =413.

15

Example 284

h—-

2,
HoC /N ?l:}—m

[6-Chloro-2-methyl-7-(2.4.6-trimethyl-pheny])-7 H-imidazo[1.,2-alimidazol-3-

yimethyll-cyclopropylmethyl-propyl-amine, scheme 6: (DD)




10 the product was achieved by col um chromat ography (hexanes-ethyl acetate
4:1). Yield - 4.25 g (88%. LCOMS: tR=1.62 min., M5 [MtH = 462.

I nt er nediwo®2038704 0 EtO F3C O N N 15 PCT/US02/00841
2-Bronmo-5-trifluoromethyl-3-[(2, 4, 6-tri.ngs-hyl - phenyl car banmoyl ) - met hyl | - 3H

| m dazol e-4-carboxylic acid ethyl ester, schene 5. (W A suspension of
2-bronmo-5-trifluoronethyl-3-[(2,4,6-trinethyl-phenyl carbanoyl) -

hvl 1 - L : . -

and yo?cf“ 'fﬁlsf?ﬁ% R S s i T R R et
t 15 2 ' i L Xt

Fenper at ur e SREMFPREPOOTAUGR H TeRBr R L pay gl e e E07 fgod

purification was achi eved by a reverse-phase preparative WO 02/ 058704

PCT/ US02/ 0082 folueres(3 mipLs #1319 Seoleteeh o e b ko (OB w3 sol i d.

Yield - 5.24 g (24%. LCOMs: tR=1.89 mn., M5 [MH = 382. Internediate
115 0 Et O mimob3The teactionGhixtlireNvasStirred at room temperature for 14 h. A solution of

5  Rochelle’s salt (2.0 mL) was added carefully at 0°C and the mixture was vigorously
stirred for 30 min. The crude product was extracted with ethylacetate. The combined
organic extracts were dried with Na,SO,. The solvent was removed under reduced
pressure and the crude product was purified by a reverse-phase preparative HPLC.
Yield — 25.2 mg (64%). "H NMR (CDs0D, 500 MHz) § 8.09 (s, 1H), 7.19 (s, 2H),

10  4.75 (s, 2H), 3.31 (t, T = 6.5 Hz, 2H), 3.24 (d, J = 7.2 Hz, 2H), 2.44 (s, 3H), 2.39 (s,
3H), 2.06 (s, 6H), 1.24 (m, 3H), 1.05 (t, J = 7.4 Hz, 3H), 0.85-0.82 (m, 2H), 0.50 (m,

2H); LC/MS: tg = 1.43 min., MS: [M+H] = 399.

Example 285

g
o 7 ﬁm

N Br
N

15

: 6-Chloro-2-ethyl-7-(2-bromo-4-isopropylphenyl)-7H-imidazo[1,2-alimidazole-

3-carboxylic acid N-cyclopropybmethyl-N-propylamide, scheme 6: (BB)

Prepared as described for Example 283. IR(film): 1615 em’l. THNMR (CDCls) 8
7.57 (d, J=2.0 Hz, 1H), 7.36 (d, J= 8.1 Hz, 1H), 7.29 (dd, J= 8.1, 2.0 Hz, 1H), 7.22

20 (s, 1H), 3.60 (¢, J=7.1 Hz, 2H), 3.39 (d, J="7.1 Hz, 2H), 2.95 (m, 1H), 2.66 (q, J =7.6



6- Chl oro-2-trifluoronethyl-7-(2,4,6-trinethyl-phenyl)-7Himdazo[l, 2-

al i m dazol e- 3-carboxylic acid ethyl ester, schene 6: (AA) A solution of
6- oxo- 2- twpfokwsg7esret hyl - 7- (2, 4, 6-tri net hyl - phenyl ) - 6, 7- di RgEUES05H841

i mdazo[ 1, 2-a] i m dazol e- 3-carboxyl i c acpdpet hyl ester (3.04 g, 6.137 nol)
in 10 phosphorus oxychloride (70 nmL) was heated at 150C for 72 h. The
excess of phosphorus oxychl ori de was renoved under reduced pressure, the

resi due vas pliBol edl Dot 4 @l e aueeURDs LY, 90 790 pE oAU S Donat ¢

(100 L) and ™ ’ext’fact h et hyl “acetat'e (5x50 € ‘conbi ned organic

extracts wer i 1 ~~ Fhe I vent ed under reduced
pressure andf} %%’ ?&b&gé{}%%@%i%}-%zsﬁgr@d %@??{@Eﬁ%'vacuum overni ght.
Yield -1.192 g (38%. LOMs: tR=2.17 mn., M5 [MH = 400. WO 02/ 058704
PCT/ US02/ 00841 -252- Exanple 302 0 N F3C CI NN 6-
Chloro-2-trifluoronethyl-7-(2,4,6-trinethyl-phenyl)-7Himdazo [1, 2-

a] i m dazol e-Bxamaple@89| i ¢ aci d cycl opr opyl net hyl - propyl - am de, schene 6:

(BB) 5 To a solution of N cyclopropyl nethyl propylam ne (0.22 nL, 1.530
mmol) in toluene Fi€5 nL) at OC was added 2. OM sol ution of
trinethylalug}auhaLﬁ toluene (0.77 nL, 1.530 mol). The clear solution was
warnmed to roomtenperature and stirred for 1 h. A solution of
6-chloro-2-trifg | &f- (2,4, 6-trinmethyl -phenyl)-7Himdazo[ 1, 2-

a] i m dazol e-3-carb ic/acid ethyl ester (37.7 ng, 0.094 mmol) in tol uene
(1.0 m.) 10 was N 0OCSia cannula. The reaction nixture was heated at
80C for 2h. A

5 cl

: 6-Chloro-2-ethyl-7-(2.,4-dichlorophenyl)-7H-imidazo[1,2-alimidazole-3-

carboxylic acid N-cyclopropylmethyl-N-(2,2.2-trifluoroethyl)amide, scheme 6:

(BB)

Prepared as described for Example 283. IR(film): 1630 cm™. "H NMR (CDCls) &
10 7.60 (m, 1H), 7.42 (m, 2H), 7.27 (s, 1H), 4.41 (q, J= 9.1 Hz, 2H), 3.52 (d, J= 6.6 Hz,

2H), 2.66 (q, J= 7.6 Hz, 2H), 1.23 (t, J= 7.6 Hz, 3H), 0.94 (m, 1H), 0.60 (m, 2H),

0.16 (m, 2H). MS: m/e 493 (M+H)".

Example 287
NS
N
0

] ;{jﬁr/m

N Ct
N

15 Ci



solution of Rochelle's salt (2.0 nL) was added carefully at OC and the

m xture was vigorously stirred for 30 mn. The crude product was extracted
wi t h et hywoaemssive. The conbi ned organi c extracts were drpcadsez/ods4gS(r) 4.
The sol vent was renoved under reduced .pgessure and the crude product was
purified by a reverse-phase 15 preparative HPLC. Yield - 39.5 ng (90% .
LOMS: tR=1.93 mn., M [M+H] _467. WD 02/058704 PCT/ US02/ 00841 - 253-
Exanpl e 303 Ng. -
[ 6- Chl or 0- 2-t T1 o[l,2

al i m dazol © 3o¥) SniPacd R ;Pr%?)%m"ﬁ Mhefk %%B)am ne, scheme 6: (DD) 5 A
6-chl oro-2-trifl uoronethyl-7- 6-trinmethyl - Ehenyl) 7H-|mda@¢[11 2-

a] i ni dazol e-Bepapdexgascd %’cfpti é%‘@P]GﬂlsépW@émhy obt apy TANMR (€

0.058 mmol) in toluene (3 nL) was added a 65% sol uti on of Red-Al |n

t ol uene (0. I05%9tm, 11),32Q (myeH),.7. 7@, 1HEaS4700, JE X1 Hze4Mp 2.6 (qr F=e7.6a1z,r oom
tenperature for 14 h. A solution of Rochelle's salt (2.0 nL) was added
careful Iy at2iPC1anpdnt ben i 24 4re 168z M)y 0897 eys 7y 6H.etid: ob/e3fyym n. The
crude product was extfracted w th ethyl acetate. The combi ned organic
extracts vveo(g,g_ﬂj_rwed w th Na2SO4. The sol vent was renoved under reduced
pressure an € crude product was purified by a reverse-phase preparative
HPLC. Yield - 12.8 ng (39%. LCOMs: tR=1.77 min., M5 [MH _ 453, 15
The follow ng Internediates 116 and 117 nmay be used to synthesize Exanpl es

303- 347.
Example 288

S

Cl

10 : 3-](N.N-Dipropylamino)methyl]-6-chloro-2-ethyl-7-(2.4-diclorophenyl)-7H-

imidazo[1,2-alimidazole, scheme 6: (DD)

Prepared as described for Example 284.
'H NMR (DMSO-dg) & 7.98 (m, 1H), 7.89 (m, 1H), 7.70 (m, 2H), 4.52 (s, 2H), 3.00
(q, J=17.6 Hz, 4H), 2.55 (q, J=7.6 Hz, 2H), 1.68 (m, 4H), 1.12 (t, J=7.6Hz, 3H), 0.89

15  (t,J=7.6Hz, 6H). MS: m/e 427 (M+H)".



WD 02/ 058704 PCT/ US02/ 00841 -254- Internediate 116 HO F3C N~~~ C N~ N O
1 [6-Chloro-2-trifluoronethyl-7-(2,4,6-trinethyl-phenyl)-7Himdazo[1l, 2-
al i m dazowo32gbd7e4ret hanol , scheme 6: (CC) 5 To a sol uti onPefi/US02/00841

6-chl oro-2-trifluoronethyl-7-(2,4,6-trimgbhyl -phenyl)-7H

i mdazo[ 1, 2-a]i m dazol e-3-carboxylic acid ethyl ester (978.3 ng, 1.904
nmmol) in tetrahydrofuran (100 nmL) at O0C was added a 1. OM sol uti on of
Iithiun1aluanun1 Q§§ride in tetrahydrofuran (5.71 nL, 5.71 mmol). The
resulting so fﬁ?ﬁﬂ? s stirred at OC for 10 mn. Acetone (5 nL) was added
and the sol ution W@é aded via cannula 10 to a vigorously stirred ice-cold
solution of Rochel P& s salt (100 mL). The product was extracted wth ethyl
acetate (SXS&PﬁTY‘ d the conbined organic extracts were dried over

anhydr ous Na2SO4. The sol vent was renoved in vacuo and the crude m xture
was chr omat ogr aphe ct silica gel colum (hexanes - ethyl acetate
4:1) to give the egg__ pquuct (614 8 ngy, 90% which was pure by LC M.
LGWS: tR = 1.25 [15'NM n. : 358. Internediate 117 cl F3C)---C
N~ N WO 02/ 058704 PCT/ US{ 0841 -255

Cl

: 3-[(N-Cyclopropylmethyl-N-~(2,2.2-trifluoroethyl)amino)methyl]-6-chloro-2-

ethyl-7-(2.4-diclorophenyl)-7H-imidazo[1,2-alimidazole, scheme 6: (DD)

5  Prepared as described for Example 284. "H NMR (CDCl3) 6 7.62 (d, J=2.0 Hz, 1H),
7.53 (d, J= 8.6 Hz, 1H), 7.47 (dd, J= 8.6, 2.0 Hz, 1H), 7.42 (s, 1H), 3.97 (s, 2H), 3.26
(g, J=9.6 Hz, 2H), 2.69 (q, J= 7.6 Hz, 2H), 2.57 (q, J= 6.6 Hz, 1H), 2.47(q, J="7.1
Hz, 1H), 1.26 (t, J= 7.6 Hz, 3H), 0.86 (m, 1H), 0.59 (m, 2H), 0.12 (m, 2H). MS: m/e
479 (M+H)".
10

Example 290

o
o /NS:?T/G

N

6-Chloro-2-ethyl-7-(2.4.6-trimethylphenvyl)-7H-imidazo[1.2-alimidazole-3-

carboxylic acid N-cvclopropylmethyl-N-propylamide, scheme 6: (BB)

15  Prepared as described for Example 283. "H NMR (CDCl3, 400 MHz) 6 7.26 (s, 1H),

6.98 (s, 2H), 3.60 (t, J="7.1 Hz, 2H), 3.39 (d, J="7.1 Hz, 2H), 2.65 (q, J="7.6 Hz, 2H),



2- Chl oro-5-chl oronmet hyl -6-trifluoronethvl-I-(2,4,6-trimethvl-phenyl)-1H

i m dazo[ 1, 2-al i m dazol e A sol ution of

[ 6- chl or owd-o0s€7bauor onet hyl - 7- (2, 4, 6-tri met hyl - phenyl ) - 7HPCT/US02/00841

i mdazo[ 1, 2-a] i m dazol - 3-yl ] - net hanol (644.8 ng, 1.718 nmol) and thionyl
chloride 5 (1.25 nmL) in dichloromethane was stirred at 0OC for 15 mn.

Thi onyl chloride and the solvent were renoved in vacuo and the residue was

dri ed under hi o .y el t ire r-qdu 0 olid
(646.3 ny, 1%%?%" 5’%@%’5@ el i ERACE PR Rl S8 i o
303 N F3C ~~¢c

[ 6- Chl or o- 2- (P}’lzﬂ)tfbi@ﬁﬁatjﬁ\ﬂﬁ P. 1 Bz.A219. M$: nﬁ{/%\iliwpfw)l )-7H i ni dazo[ 1, 2-

al i m dazol - 3-yl met hyl | - cycl opr opyl net hyl - pr opel -anm ne, schene 6: (DD) To a
solution of amne (6.1 ng, 0.054 mvol) and Hiinig's base (0.05 nL) in 15
acetonitrile (0.5 nL) at roomtenperature was added slowy a sol ution of
2-chl or o- 5- Khunpplez®Lhyl -6-trfluoronmethyl - | - (2,4, 6-trimethyl-phenyl)-1
Himdazo [ 1, 2- a]imdazole (10.0 ng, 0.027 nmol) in acetonitrile (0.5
m.). The reactjion mxture was stirred overnight. The final purification
was achieved/EV»a«{eﬁerse-phase preparative HPLC to give the desired
product as colorle oil. Yield - 9.9 ng (65%. 20 LC/Ms: tR=1.77 mn.,
MS: [ MHH] = 453. o 02/0%/4} PCT/ USOZ/ 00841 -256- Exanple 304 F3C >-/ N

6-Chloro-2-ethyl-7-(2.4.6-trimethylphenyl)-7H-imidazo[1.2-alimidazole-3-

carboxylic acid N-butyl-N-ethylamide, scheme 6: (BB)

Prepared as described for Example 283. '"HNMR (CDCls, 400 MHz) 6 7.26 (s, 1H),
6.98 (s, 2H), 3.53 (m, 4H), 2.65 (q, J= 7.1 Hz, 2H), 2.32 (s, 3H), 2.01 (s, 6H), 1.58

10  (m, 4H), 1.25 (m, 6H), 0.87 (t, J=7.1 Hz, 3H). MS: m/e: 415 (M+H)".

Example 292

S

o 7 g:$7/m

~—N

6-Chloro-2-ethyl-7-(2.4,6-trimethylphenyl)-7H-imidazo[1.2-alimidazole-3-

15  carboxylic acid N.N-dipropylamide, scheme 6: (BB)

Prepared as described for Example 283. 'H NMR (CDCls, 400 MHz) 6 7.29 (s, 1H),

7.02 (s, 2H), 3.50 (1, J=7.1 Hz, 4H), 2.69 (q, J= 7.1, 7.6 Hz, 2H), 2.36 (s, 3H), 2.05



F3C N~CI N N

[ 6-Chloro-2-trifluoronethvl-7-(2,4,6-trinmethyl-phenyl)-7Himdazo[1l,2 5

al i m dazowo3zmbsret hyl | - cycl opr opyl net hyl - (2, 2, 2-tri fl uor oPetrhysbd/emui ne,
schenme 6: (DD) Prepared as described f-g44.t he exanpl e above. LC/MS: tR =
2.3l min, M5 [MH _ 494, 10 Exanple 305 NCI N --N F3C N |

2- Chl oro-5-(3, 6-di hydro-2H pyridin-1-ylmethyl)-6-trifluoronethvl-1-(2,4,6-

trimethyl-p rM[IQ) LM, €@z 2r2 ki I b i (OB 1 Pr red as
descri bed frotg’t élﬁwpﬂ%ﬁhg%%giIﬁé%?gﬁa(’:?95.&%93%#1&, I\/SDQ][I\B/H 15

423. WD 02/ Q 7% -257- F,;.gl% @2/ 00841 Exanple 306 C) O NFN N FF
2- Chl or o- 5- t HPomBr p RSP HEAMA et hyl - 6-tri f1 uor omet hyl -1-(2, 4, 6-tri met hyl -

Example 293

—)

6-Chloro-2-ethyl-7-(2.4.6-trimethyvlphenyl)-7H-imidazo[1,2-a]imidazole-3-

carboxylic acid N,N-diethylamide, scheme 6: (BB)

Prepared as described for Example 283. "H NMR (CDCl3, 400 MHz) 6 7.28 (s, 1H),
6.98 (s, 2H), 3.56 (q, J= 7.1 Hz, 4H), 2.65 (q, J= 7.6 Hz, 2H), 2.32 (s, 3H), 2.01 (s,

10 6H), 1.21 (m, 9H). MS: m/e: 387 (M+H)".

Example 294
/\/\ \ )
/ N /yCI

~—N
N

3-[(N-Butyl-N-ethylamino)methyl]-6-chloro-2-ethyl-7-(2.4,6-trimethylphenyl)-

15 7H-imidazo[1.2-alimidazole, scheme 6: (DD)

Prepared as described for Example 284. '"H NMR (CDCls, 400 MHz) 6 7.99 (s, 1H),

7.11 (s, 2H), 4.54 (d, J= 4.6 Hz, 2H), 3.09 (m, 4H), 2.59 (q, J=7.58 Hz, 2H), 2.33 (s,



phenyl)-1Hi m dazofl, 2-al i m dazol e, scheme 6: (DD) 5 Prepared as descri bed

for the exanple above. LOMS: tR=1.63 mn., M5 [MH _ 443. Exanple 307
N C  F NVN02@858704.0 PCT/US02/00841

Benzyl -f6-chloro-2-trifluoronethyl-7-(22456-trinethyl -phenyl)-7H i m dazofl,
2- alimdazol -3-yl nethyll-nmethyl-amne, schene 6: (DD) Prepared as

descri bed for the exanple above. LM tR=1.73 mn., M5 [MH _

46
(6. Cnl oro- 2- P FPRsrout rol (¢34 € CeRR, Ry Gl st 76D, Qe alissfs .
descr f‘é‘éﬁ' t o I TR b a e e G TR 25076 . . M WM s,
Exanple 309 N

1.

Example 295

S

o / N/x/Cl

~—N
N

6-Chloro-2-ethy!-7-(2.4.6-trimethylphenyl)-7H-imidazo[1.2-alimidazole-3-

carboxylic acid N.N-diallylamide, scheme 6: (BB)

Prepared as described for Example 283. "H NMR (CDCls, 400 MHz) 8 7.20 (s, 1H),
6.93 (s, 2H), 5.77 (m, 2H), 5.17 (m, 4H), 4.07 (d, J= 6.1 Hz, 4H), 2.62 (dd, J="7.1,
10 7.6 Hz, 2H), 2.27 (s, 3H), 1.96 (s, 6H), 1.17 (t, J=7.6 Hz, 3H). MS: m/e: 411

M+H)*.

Example 296

15 6-Chloro-2-ethyl-7-(2.4.6-trimethylphenyl)-7H-imidazo[1,2-alimidazole-3-

carboxvylic acid N-cyclopropylmethyl-N-(2,2.2-trifluoroethyl)amide, scheme 6:

(BB)



Cl / N F/>- NNFF10

Benzyl -[ 6-chl oro-2-trifluoronethvl-7-(2,4,6-trinethyl-phenyl)-7H i m dazo[ 1,
2- al i m dapek/os704 net hvl | - et hyl -am ne, schene 6: (DD) Prepamrasozasisdescri bed
for the exanple above. LOMS tR = 1.7728.n., M5 [MtH _  475. WO

02/ 058704 -259- PCT/US02/00841 Exanmple 310 NC FN N FF

Butyl -[6-chloro-2-trifl uororrethyl 7-(2,4,6-trhnethyl - phenyl)-7H i m dazo[ 1, 2

- alimdazol
described fore P%%‘p%&“g%%‘i‘ rdrSfFB{)éé ’6‘/@%/% s‘ﬁwﬁ@%’gﬁmi’lﬁé’%‘%ﬁgﬁ D, 47,
Example 311 NC N 1
8081, 280, .41 (q. 1= 0.1 Bz, 2H), 3.53 (d, = 7.1 Haz, 2H), 2.66 (q, J=7.6 Hz, 2H),
233 (s, 3H), 2.01 (s, 6H), 1.22 (t, J= 7.6 Hz, 3H), 0.93 (m, 1H), 0.59 (m, 2H), 0.15

(dd, J= 4.6, 6.1 Hz, 2H). MS: m/e: 467 (M+H)".

Example 297

o /Sﬁ/m

~—N
N

6-Chloro-2-ethyl-7-(2.4.6-trimethylphenyl)-7H-imidazo[1,2-alimidazole-3-

carboxylic acid N-ethyl-N-(pyridin-4-yl)methylamide, scheme 6: (BB)

10 Prepared as described for Example 283. '"H NMR (CDCls, 400 MHz) & 8.58 (m, 2H),
7.32 (s, 1H), 7.22 (d, J= 6.1 Hz, 2H), 6.98 (s, 2H), 4.74 (s, 2H), 3.54 (dd, J=7.1,7.6
Hz, 2H), 2.68 (dd, J = 7.1, 7.6 Hz, 2H), 2.32 (s, 3H), 2.01 (s, 6H). 1.21 (m, 6H). MS:

m/e: 450 (M+H)*.

15 Example 298

V/\N)



10 Benzyl -butyl -[6-chloro-2-trifluoronethyl-7-(2,4,6-trinethyl-phenyl)-7H
I m dazo[ 1, 2-al i m dazol -3-yl nethyl | -am ne, schenme 6: (DD) Prepared as
descri bedwbor/osdtes exanpl e above. L MS: tR = 1.92 mn., MBCT[USBIH0841 503.
WD 02/ 058704 -260- PCT/US02/00841 Exanmpye 312 CI /_~r N FN N F F |
6- Chl oro-2-trifluoronethvl-7-(2,4,6-trinmethyl-phenyl)-7Him dazo[1, 2-

a] i m dazol - 3- yhnet hyI | -et hyl -(2- rret hyI al | yI )-am ne, schene 6: (DD) 5

Prepared as ¢esg Li¥§ [gg yg Fd%z@e% VE:
Chl or o- 2- tr|fI

-
- 7H zo[1,2- a
i mi dazol - 3- y$2AEe¥XNC ACH0INAG LRRYINE € é—z%ﬁg ( DD)

Prepared as descrl bed for the exanpl e above. LC/IVB tR=2.16 mn., M
[ MrH] _ 534Prepared as described for Example 283. HNMR (CDCls,, 400 MHz) 6 7.27 (s, 1H)

[ MkH] 439;

6.97 (s, 2H), 3.69 (q, J="7.1 Hz, 2H), 3.40 (d, J= 6.6 Hz, 2H), 2.65 (dd, J =7.1,7.6
5 Hz, 2H), 2.32 (s, 3H), 2.01 (s, 6H), 1.22 (t, J= 7.1 Hz, 6H), 1.03 (m, 1H), 0.55 (m,

2H), 0.18 (dd, J= 5.1, 5.6 Hz, 2H). MS: m/e: 413 (M+H)".

Example 299

V/\NJ
/NQ/CI

N

10 3-[(N-Cyclopropyvlmethyl-N-ethylamino)methyl}-6-chloro-2-ethvl-7-(2.4,6-

trimethylphenyl)-7H-imidazo[1,2-alimidazole, scheme 6: (DD)

Prepared as described for Example 284. 'H NMR (CDCl3, 400 MHz) 6 7.92 (s, 1H),
7.02 (s, 2H), 4.46 (s, 2H), 3.34 (s, 2H), 3.10 (d, J= 7.1 Hz, 2H), 2.74 (m, 2H), 2.34 (s,
3H), 1.97 (s, 6H), 1.41 (t, J=7.1 Hz, 3H), 1.29 (t, J= 7.1 Hz, 3H), 1.13 (m, 1H), 0.86

15  (m, 2H), 0.46 (m, 2H). MS: m/e: 399 (M+H)".



WO 02/ 058704 -261- PCT/US02/00841 Exanple 314 o N C FI NNI \ FF
[6-Chloro-2-trifluoronethvl-7-(2,4,6-trinethyl-phenyl)-7H1imdazo[1, 2-

al i m dazowo3z2mbsret hyl | - f ur an- 2- yl met hyl - met hyl - am ne, schecg/UGN2/(BD) 5
Prepared as described for the exanple abgge. LOMS: tR = 1.67 mn., M

[ MiH] 451, Exanmple 315 C1 ~/- NC NN \ / NF C / FF 10
[6-Chloro-2-trifluoronethvl-7-(2,4,6-trinethyl-phen- 1)-7Him dazo[1, 2-
al i m dazol S%XAIHE&% | - (3, 4-di chl oro-benzvl)-ethyl -am ne, schene 6: (DD)
Prepared as ‘described for the exanple above. LOMS: tR=2.14 mn., M

[ MtH _ 543 WO 02/ 058704 -262- PCT/US02/00841 Exanple 316 N Cl

Ty

6-Chloro-2-ethyl-7-(2.4.6-trimethylphenvyl)-7H-imidazo[1.2-alimidazole-3-

carboxylic acid (3,5-dimethylpiperidin-1-y)amide, scheme 6: (BB)

5  Prepared as described for Example 283. 'H NMR (CDCls, 400 MHz) § 7.18 (s, 1H),
6.90 (s, 2H), 4.12 (m, 2H), 2.57 (q, J= 7.6 Hz, 2H), 2.36 (t, J= 11.6, 12.6 Hz, 2H),
2.25 (s, 3H), 1.94 (s, 6H), 1.70 (m, 4H), 1.14 (t,J= 7.1, 7.6 Hz, 3H), 0.84 (d, J= 6.6

Hz, 4H), 0.78 (m, 2H). MS: m/e: 427 (M+H)".
10  Intermediates 95 and 96 were used to synthesize Example 301.

Example 301

M

N

7/ "N

o
N§'\N

2-Methyl-6-0x0-7-(2.4,6-trimethyl-phenyl)-6.7-dihydro-5H-imidazo[1.2-

15 alimidazole-3-carboxylic acid cyclopropylmethyl-propyl-amide, scheme 7: (LL)




NFN/'", FF

5-(2-Benzyl -pyrrolidin-|-ylnethyl)-2-chloro-6-trifluoronethvl-I-(2,4,6-
tri met hviwphensd?p+4 1H- i m dazof 1, 2-al i m dazol e, schene 6: (PDI/USoPemspared as
described for the exanple above. LOMS..24y®R = 1.80 min., M5 [MtH _ 501.
Exanple 317 NC F NN F F 10

2- Chl or o-5- (3-phenyl -pvrrolidin-1-ylmethyl)-6-trifluoronethvl-1-(2, 4, 6-

descri bed | oroFRaad) W@%@I@%}*ﬁé"%@éﬁni?@%ﬁ 5o B2

WO 02/ 058704 PCT US02/ 00841 Exanp 3188 FF NF NFF C N-—~~'~
FFF 152 rni) at 0°C was addeg % oM solut1on o trimethylaluminum in toluene (0.77 mL,

6- Chl oro-2-trifluoronethvl-7-(2,4,6-trimethyl-phenvl)-7Him dazo[ 1, 2-
al i m dazol - 31.98¢stngl). IThevtdaoprapon wet Watmdd2p 208n SBpepanmteadnidistirred porolply.l ) - ami
ne, 5 schene 6: (DD)
A solution of 6-chloro-2-methyl-7-(2,4,6-trimethyl-phenyl)-7H-imidazo[1,2-
5 al]imidazole-3-carboxylic acid ethyl ester (20.0 mg, 0.058 mmol) in toluene (1.5 mL.)
was added at 0°C via cannula. The reaction mixture was heated at 80°C for 2h. A
solution of Rochelle’s salt (2.0 mL) was added carefully at 0°C and the mixture was
vigorously stirred for 30 min. The crude product was extracted with ethyl acetate.
The combined organic extracts were dried with MgSO,. The solvent was removed
10 under reduced pressure and the crude product was purified by a reverse-phase
preparative HPLC. Yield — 3.6 mg (12%). "H NMR (CD;CN, 500 MHz) § 7.07 (s,
2H), 4.73 (s, 2H), 3.57 (t, T = 7.1 Hz, 2H), 3.37 (d, J = 6.9 Hz, 2H), 2.35 (s, 3H), 2.19
(s, 3H), 2.14 (s, 6H), 1.65 (sextet, J = 7.3 Hz, 2H), 1.08 (m, 1H), 0.90 (t, J = 7.4 Hz,
3H), 0.56 (m, 2H), 0.21 (m, 2H); LC/MS: tz = 1.67 min., MS: [M+H] = 395.

15

The following Intermediates 113-115 may be used to synthesize Examples 302 and

303.

20 Intermediate 113



Prepared as described for the exanple above. LOMS: tR=2.38 mn., M
[MtH] _ 543. Exanmple 319 F FFN~YN NNI10 C

[ 6- Chl or owd-oensd7bauor omet hvl - 7- (2, 4, 6-t ri met hyl - phenvl) - 7HPCHITSaZ@f8d1 2-

al i m dazol - 3-vl net hyl | - cvcl opr opvl net hvpseet hyl - am ne, schene 6: (DD)
Prepared as described for the exanple above. LOMS: tR=1.64 mn., M

[ MtH| 439. 15 WO 02/ 058704 -264- PCT/US02/ 00841 Exanple 320 A NNF

(FNNFFBE]

6- Chl or o- 2- Simeliisime 4 seima 5F F Ttre , 2-
al i m dazol ['l-c ob i fl uoro-ethyl amne
scheme 5 6?{1‘]1 |50 e- carbogtvilc acul eth es er, sgﬁeme% E y )

To a solution of 2-bromo-5-trifluoromethyl-3H-imidazole-4-carboxylic acid ethyl
ester (3.00 g, 10.45 mmol) and 2-bromo-N-(2,4,6-trimethyl-phenyl)-acetamide (2.94
5 g, 11.50 mmol) in a mixture of toluene (16 mL) and acetone (8 mlL) was added DBU
(1.72 mL, 11.50 mmol). The resulting solution was stirred at room temperature for 5
days. Methanol (10 mL) was added to dissolve the precipitate formed, followed by
the addition of silica gel (25 g). The solvent was removed under reduced pressure to
dryness and the residue was applied to a silica gel-packed column. The isolation of
10  the product was achieved by column chromatography (hexanes—ethyl acetate 4:1).

Yield —4.25 g (88%). LC/MS: g = 1.62 min., MS: [M+H] = 462.

Intermediate 114

0
EtO

/ N
F3C (o)

15  2-Bromo-5-trifluoromethyl-3-[(2.4,6-trimethyl-phenylcarbamoyl)-methyl}-3H-

imidazole-4-carboxylic acid ethyl ester, scheme 5: (W)

A suspension of 2-bromo-5-trifluoromethyl-3-[(2,4,6-trimethyl-phenylcarbamoyl)-

methyl]-3H-imidazole-4-carboxylic acid ethyl ester (20.12 g, 0.044 mmol) and silver

triflate (11.87 g, 0.046 mol) in sulfolane (200 mL) was heated at 150°C for 6 h. The
20  resulting reaction mixture was cooled to room temperature and filtered through a

short pad of celite. The final purification was achieved by a reverse-phase preparative



Prepared as described for the exanple above. LOMS: tR = 2.40 mn., M
[MtH _ 507. Exanple 321 FF N/ Fti N Ni NGO 10 F Ff

6- Chl or o-weotoeziosd7aor onet hvl - 7- (2, 4, 6-tri met hvl - phenyl ) - 7H iPeirdsan60811 2-

al i m dazol - 3-vl net hvl | - propel - (3, 3, 3-trigjuoro-propel )-am ne, schene 6:

(DD) Prepared as described for the exanple above. LOMs tR = 2.02 mn.,
VB: [ MtH| 495. 15 WO 02/ 058704 -265- PCT/US02/00841 Exanple 322 F F N q

FI \ NN ~ : b colid. Vield — :
6. Chl o o 2. (I 10 ghveind ddsired produt as vellowish splid, Yield < 524,.(24%) TO/MS;

fr = 1.89 min., MS: [M+H] = 382.

Intermediate 115

o)
EtO

F3C 7 NN Cl
#AL

6-Chloro-2-trifluoromethyl-7-(2.4,6-trimethyl-phenyl)-7H-imidazo[1.2-

aJimidazole-3-carboxylic acid ethyl ester, scheme 6: (AA)

A solution of 6-0x0-2-trifluoromethyl-7-(2,4,6-trimethyl-phenyl)-6,7-dihydro-5H-
imidazo[1,2-a]imidazole-3-carboxylic acid ethyl ester (3.04 g, 6.137 mol) in

10 phosphorus oxychloride (70 mL.) was heated at 150°C for 72 h. The excess of
phosphorus oxychloride was removed under reduced pressure, the residue was
dissolved in saturated aqueous solution of sodium bicarbonate (100 mL) and
extracted with ethyl acetate (550 mL.). The combined organic extracts were dried
with MgSO,. The solvent was removed under reduced pressure and the crude product

15  was dried under pump vacuum overnight. Yield — 1.192 g (38%). LC/MS: 1t = 2.17

min., MS: [M+H] = 400.



al i m dazol -3-yl nethyl | -propel -(2,2,2-trifluoro-ethyl)-amne, schene 6: (DD)
5 Prepared as described for the exanple above. LOMS: tR = 2.29 mn., M

[ MiH _ web2ofesple 323 FF N/ FI1 \~N NFFF C PETHSID0(841

6-Chl oro-2-trifluoronethvl-7-(2,4,6-tripgbhyl -phenyl)-7Him dazof 1, 2-

al i m dazol -3-vlnethyll-(2, 2,3, 3, 3-pent af | uoro- propyl ) - propel -am ne, schene

6: (DD) Prepared as described for the exanple above. LO M. tR = 2.38
mn., MS [ I—% I @1. 15 WO 02/ 058704 -266- PCT/US02/00841 Exanple 324 F
FN F\ N mple

M

N

F3C /N\c|

6-Chloro-2-trifluoromethyl-7-(2.4.6-trimethyl-phenyl)-7H-imidazo[1,2-

alimidazole-3-carboxylic acid cyclopropylmethyl-propyl-amide, scheme 6: (BB)

5 To asolution of N-cyclopropylmethylpropylamine (0.22 mlL., 1.530 mmol) in toluene
(1.5 mL) at 0°C was added 2.0M solution of trimethylaluminum in toluene (0.77 mL,
1.530 mmol). The clear solution was warmed to room temperature and stirred for 1 h.
A solution of 6-chloro-2-trifluoromethyl-7-(2,4,6-trimethyl-phenyl)-7 H-imidazo[1,2-
aJimidazole-3-carboxylic acid ethyl ester (37.7 mg, 0.094 mmol) in toluene (1.0 mL)

10  was added at 0°C via cannula. The reaction mixture was heated at 80°C for 2h. A
solution of Rochelle’s salt (2.0 mL) was added carefully at 0°C and the mixture was
vigorously stirred for 30 min. The crude product was extracted with ethyl acetate.
The combined organic extracts were dried with MgSO,. The solvent was removed
under reduced pressure and the crude product was purified by a reverse-phase

15  preparative HPLC. Yield — 39.5 mg (90%). LC/MS: tg = 1.93 min., MS: [M+H] =

467.



FNC 4F
[6-Chloro-2-trifluoronethvl-7-(2,4,6-trinethyl-phenyl)-7H1imdazo[1, 2-

al i m dazowo3rzgbaret hyl | - phenet hyl - (2, 2, 2-tri fl uoro-et hyl) - 2eirusp2/eshene 6:
(DD) 5 Prepared as described for the epyggpl e above. LCMS: tR = 2.32 mn.,
M5: [MrH] _ 543. Exanple 325 N/C NF 1 />NNI \ F F 10

[6-Chloro-2-trifluoronethvl-7-(2,4,6-trinethyl-phenyl)-7H1imdazo[1, 2-

al i m dazol - %Er}’a{lﬁglte% | - phenet hyl - propel -am ne, schene 6: (DD) Prepared as
descri bed for exanpl e above. LCOMS: tR=1.85 mn., M5 [MtH _ 503.
WD 02/ 058704 -267- PCT/US02/00841 Exanple 326 N/CIl NFINN F F

[ 6-Chl oro-2-tr uoronet hyl -7-(2, 4, 6-trinet hyl -phenyl)-7H i m dazo[ 1, 2-

al i m dazol - 3-yl nethvl | - et hyl - phenet hyl -am ne, schene 6: (DD) 5 Prepared as
descri bed foDleE exanpl e above. LOMS: tR=1.79 mn., M5 [MH

7 TNTN
F3C Cl

[6-Chloro-2-trifluoromethyl-7-(2.4.6-trimethyl-phenyl)-7H-imidazo[1.,2-

alimidazol-3-ylmethyl]-cyclopropylmethyl-propyl-amine, scheme 6: (DD)

5 A solution of 6-chloro-2-trifluoromethyl-7-(2,4,6-trimethyl-phenyl)-7H-imidazo[ 1,2~
aJimidazole-3-carboxylic acid cyclopropylmethyl-propyl-amide (27.2 mg, 0.058
mmol) in toluene (3 mL) was added a 65% solution of Red-Al in toluene (0.10 mL,
0.320 mmol). The reaction mixture was stirred at room temperature for 14 h. A
solution of Rochelle’s salt (2.0 mL) was added carefully at 0°C and the mixture was

10 vigorously stirred for 30 min. The crude product was extracted with ethyl acetate.
The combined organic extracts were dried with Na;SO,. The solvent was removed
under reduced pressure and the crude product was purified by a reverse-phase
preparative HPLC. Yield — 12.8 mg (39%). LC/MS: tg = 1.77 min., MS: [M+H] =
453.

15
The following Intermediates 116 and 117 may be used to synthesize Examples 303-

347.



489. Exanple 327 FFN FI \' N NNC FF 10

Benzyl -[6-chl oro-2-trifluoronethyl-7-(2,4,6-trinethyl-phenyl)-7Himd
2- alim dapekoss79d net hvl | - (3,3, 3-trifluoro-propel)-am ne, PsthsneoB11 ( DD)
described for the exanple abgye. LCOMS: tR =2.34 mn., M
[ MitH = 543. WD 02/058704 -268- PCT/US02/00841 Exanple 328 N C N(

Prepared as

Y FF
[ 6- Chl oro- 2-
al i m dazol -

Prepared as

10

15

yl-7-(2,4,6-trinmethyl-phenyl)-7Himdazo[1, 2
h{tkltﬁlg‘ﬁ% 2-cycl opropyl -ethyl ) -propyl -am ne, schene 6:

azo[ 1,

N F

(DD) 5

d crlbed for the exanple above. LOMs: tR=1.76 mn., M5

[ MPH  467. gvile 329 ~NJ C
7 N7\
F3C Cl

[6-Chloro-2-trifluoromethyl-7-(2.4,6-trimethyl-phenyl)-7H-imidazo[1,2-

alimidazol-3-yl]-methanol, scheme 6: (CC)

To a solution of 6-chloro-2-trifluoromethyl-7-(2,4,6-trimethyl-phenyl)-7H-
imidazo[1,2-alimidazole-3-carboxylic acid ethyl ester (978.3 mg, 1.904 mmol) in
tetrahydrofuran (100 mL) at 0°C was added a 1.0M solution of lithium aluminum
hydride in tetrahydrofuran (5.71 mL, 5.71 mmol). The resulting solution was stirred
at 0°C for 10 min. Acetone (5 mL) was added and the solution was aded via cannula
to a vigorously stirred ice-cold solution of Rochelle’s salt (100 mL). The product was
extracted with ethyl acetate (5x50 mL) and the combined organic extracts were dried
over anhydrous Na,SO4. The solvent was removed in vacuo and the crude mixture
was chromatographed on short silica gel column (hexanes — ethyl acetate 4:1) to give
the desired product (614.8 mg, 90%) which was pure by LC-MS. LC/MS: #z = 1.25

min., MS: [M+H] = 358.

Intermediate 117

ci
FC}N\ ci



Il N FN N FF 10

[ 6-Chl oro-2-trifluoronethyl-7-(2,4,6- trirrethyl-phenyl)-?l—l—im'dazo[1,2-

al i m dazowo3zgbaret hyl | - (2- cycl opropyl - ) - et hyl - am ne, PsthEsnE0B#1 ( DD)
Prepared as described for the exanple abﬁe LOMs: tR=1.71 mn., M

[ MitH _ 453. WD 02/ 058704 -269- PCT/ US02/00841 Exanple 330 FF F N | NA
LN FA FF]J

6- Chl or o- 2- t 2-€hlewo-Sradtlérpimeth126-tiriflu oranmeth iyl -(h 6+tyimetEy-penydz i - 1, 2-

al i m dazol -3-yl et hyl | - (2-cycl opropyl -ethyl )-(3,3,3-trifluoro-propyl)-am ne

, 5 schene Gmldﬂa1f’.a padsdl@s described for the exanple above. LOMS: tR
= 2.15 mn., M . Exanple 331
A solution of [6-ch10ro 2-trifluoromethyl-7-(2,4,6-trimethyl-phenyl)-7H-

imidazo[1,2-a]limidazol-3-yl]-methanol (614.8 mg, 1.718 mmol) and thionyl chloride
5 (1.25 mL) in dichloromethane was stirred at 0°C for 15 min. Thionyl chloride and the

solvent were removed in vacuo and the residue was dried under high vacuum to yield
the desired product as a yellow solid (646.3 mg, 100%). LC/MS: tz = 1.46 min., MS:

[MH-CI+OMe] = 373.

10  Example 303

p-

D—/\}
Fs / N \
C A\/N>7C|

[6-Chloro-2-trifluoromethyl-7-(2.4,6-trimethyl-phenyl)-7 H-imidazo[1,2-

alimidazol-3-ylmethyl]-cyclopropylmethyl-propyl-amine, scheme 6: (DD)

To a solution of amine (6.1 mg, 0.054 mmol) and Hiinig’s base (0.05 mL) in

15 acetonitrile (0.5 mL) at room temperature was added slowly a solution of 2-chloro-3-
chloromethyl-6-trifluoromethyl- 1-(2,4,6-trimethyl-phenyl)-1 H-imidazo[1,2-
aJimidazole (10.0 mg, 0.027 mmol) in acetonitrile (0.5 mL). The reaction mixture
was stirred overnight. The final purification was achieved by a reverse-phase
preparative HPLC to give the desired product as colorless oil. Yield — 9.9 mg (65%).

20 LC/MS: tg = 1.77 min., MS: [M+H] = 453.



FFCA NN4/ FNI1O F F [

6- Chl oro-2-trifluoronethyl-7-(2,4,6-trinethyl-phenyl)-7Him dazof 1, 2-

al i m dazowo32ibsret hyl | - (2-cycl opropyl -ethyl )-(2, 2, 2-trifl| ®meraser/boghd - am ne,
scheme 6: (DD) Prepared as described for2¥he exanpl e above. LGVS: tR = 2.01
mn., Ms: [MtH _ 15 507. WD 02/058704 -270- PCT/US02/00841 Exanple 332 F
FN F\Vti NN, I NC FAFFFf

6- Chl oro-2-trifluoronethvl-7-(2,4,6-trinmethvl-phenyl)-7Him dazof 1, 2-

al i m dazol -3-yl nethyl | - (4-fluoro-benzyl)-(2,2,2-trifluoro-ethyl)-am ne,
schene 6: SExRRpIEsepared as described for the exanple above. LOMS: tR =
2.33 mn., Ms: [MH 547. Exanple 333

F3C—\

>—"
Fac%\/ J\/}—m

[6-Chloro-2-trifluoromethyl-7-(2.4,6-trimethyl-phenyl)-7H-imidazo[1.2-

5 alimidazol-3-ylmethyl]-cyclopropylmethyl-(2.2.2-trifluoro-ethyl)-amine, scheme

6: (DD)
Prepared as described for the example above. LC/MS: #z = 2.31 min., MS: [M+H] =

494.

10 Example 305
()

N ci
~
'
|
Fe” N

2-Chloro-5-(3.6-dihydro-2H-pyridin-1-ylmethyD-6-trifluoromethyl-1-(2.4,6-

trimethyl-phenyl)-1H-imidazo[1,2-alimidazole, scheme 6: (DD)

Prepared as described for the example above. LC/MS: #z = 1.59 min., MS: [M+H] =

‘15 423.



FFN FI A\ N/ I N NC FFI10 F
-Chloro-2-trifluoronethvl-7-(2,4,6-trinethvl-phenyl)-7H1imdazof 1, 2-

al i m dazowo3zmbaret hvl | - (4-fl uoro- benzyl ) - (73, 3, 3-trifl uor oPpramsyt/Hhosani ne,
schenmre 6: (DD) Prepared as described f T he exanpl e above. LOMS: tR =
2.33 min., M52 [MH _ 15 561. WD 02/ 058704 PCT/ US02/ 00841 -271- Exanple
33 F N F, ~-NN FF|[

6- Chl or o- 2- t Exfumpbe 3f¥fet hvl - 7- (2, 4, 6-tri met hvl - phenyl ) - 7H i mi dazo[ 1, 2-

al i m dazol - 3-yl nethyl | - (4-fl uor o-benzyl) - propel -am ne, schene 6: (DD) 5
Prepared as d r| bed for the exanple above. LOMS: tR = 1.91 mn., M

[ MitH _  507. rrple 335

55N

2-Chloro-5-thiomorpholin-4-ylmethyl-6-trifluoromethyl-1-(2.4.6-trimethyl-

phenyl)-1H-imidazo[1,2-alimidazole, scheme 6: (DD)

5  Prepared as described for the example above. LC/MS: #z = 1.63 min., MS: [M+H] =

443.

Example 307

10  Benzyl-[6-chloro-2-trifluoromethyl-7-(2.4.6-trimethyl-phenyl)-7H-imidazo[1,2-

alimidazol-3-ylmethyl]-methyl-amine, scheme 6: (DD)

Prepared as described for the example above. LC/MS: #z = 1.73 min., MS: [M+H] =

461.



SC NF), N FFI10
[6-Chloro-2-trifluoronethvl-7-(2,4,6-trinethvl-phenyl)-7H1imdazo[1, 2-

al i m dazowo3zmbsret hvl | - cycl obut yl et hyl - pgopel - am ne, schece/uEn2/(BD)
Prepared as described for the exanple aﬁ%’e. LOMs: tR=1.75 mn., M
[MtH _ 467. WO 02/ 058704 -272- PCT/US02/00841 Exanple 336 FF N/ | F\
N NNC FFC 4- Chl or o- benzyl ) -f

6- chl or o- 2- t Example et hyl - 7- (2, 4, 6-tri met hyl - phenyl ) - 7H

i m dazo[ 1, 2-al i m dazol -3-ylnmethyl|-(3,3,3-trifluoro-propyl)-am ne, schene
6: 5 (DD) Pr ed as described for the exanple above. LC/MS: tR = 2.42
mn., MS | 577. Exanple 337 d

N/
Cl
~
] N
F /
N
FF

[6-Chloro-2-trifluoromethyl-7-(2.4,6-trimethyl-phenyl)-7H-imidazo[ 1,2~

alimidazol-3-ylmethyl]-methyl-phenethyl-amine, scheme 6: (DD)

5  Prepared as described for the example above. LC/MS: #z = 1.76 min., MS: [M+H] =

475.

Example 309

el
E |N/>/b\

10  Benzyl-[6-chloro-2-trifluoromethyl-7-(2.4,6-trimethyl-phenyl)-7H-imidazo[1,2-

aJimidazol-3-ylmethyl]-ethyl-amine, scheme 6: (DD)
Prepared as described for the example above. LC/MS: #g = 1.77 min., MS: [M+H] =

47s.



NC I NF, NN 10 FF

(4-Chl oro-benzyl)-[6-chloro-2-trifluoronmethyl-7-(2,4,6-trinethyl-phenyl)-7H
- 1 m dazowb,02084704m dazol - 3-yl met hyl | - pr%ggl -am ne, schenePET/SDNOSPr epar ed
as described for the exanple above. LOMS"tR = 2.05 min., Ms: [MH 15
523. WD 02/ 058704 PCT/US02/ 00841 -273- Exanple 338 NCI NF~N N FF
Benzyl -[6-chl oro-2-trifluoronmethvl-7-(2,4,6-trinethyl-phenyl)-7H i m dazo[ 1,
2- al i m dazoExampleddOhy| | - propel - ani ne, schene 6: (DD) 5 Prepared as

descri bed for the exanple above. LCOMs: tR=1.86 mn., M5 [MtH _ 489.
Exanpl e 339 Cl FN N

N/
Cl
oy
F | y/
N
FF

Butyl-[6-chloro-2-trifluoromethyl-7-(2.4,6-trimethyl-phenyl)-7 H-imidazo[1.2-

aJimidazol-3-ylmethyl]-methyl-amine, scheme 6: (DD)

5 Prepared as described for the example above. LC/MS: #z = 1.62 min., MS: [M+H] =

427.

Example 311

/\/\NQ ol
72

10  Benzyl-butyl-[6-chloroe-2-trifluoromethyl-7-(2.4.6-trimethyl-phenyl)-7H-

imidazo[1.2-alimidazol-3-ylmethyl]-amine, scheme 6: (DD)

Prepared as described for the example above. LC/MS: ¢z = 1.92 min., MS: [M+H] =

503.



F F 10
Al lyl-[6-chloro-2-trifluoronethvl-7-(2,4,6-trinethyl-phenyl)-7Himdazo[1, 2

- al i m dawolo2@ssyb4ret hyl | - pr opel - am ne, ene 6: (DD) Preparasoasisdescri bed
for the exanple above. LC/MS: tR = 1.67™1fn., Ms: [MH _ 539. WD
02/ 058704 -274- PCT/US02/00841 Exanple 340 FNNC -1 | /N FN FF

[6-Chloro-2-trifluoronethyl-7-(2,4,6-trinethvl-phenyl)-7H1imdazo[1, 2-
al i mi dazol - 3EAMMEFI2 - (3-f | uor o- benzyl ) - propel - ani ne, scheme 6: (DD) 5
Prepared as described for the exanple above. LOMS: tR=1.99 mn., M

[MtH _ 507. Exanmplp 341 FF NFNNJ] d 10
[ 6- Chl oro-2-tmy onet hyl -7-(2, 4, 6-trinethvl -phenyl)-7Himdazo[ 1, 2-
al i m dazol - 3- vl netjhvl IN/w[c’beutyl nmet hyl - et hyl - am ne, schene 6: (DD)

E l />/N
N
F F
[6-Chloro-2-trifluoromethyl-7-(2,4.6-trimethyl-phenyl)-7H-imidazo[1,2-
alimidazol-3-ylmethyl]-ethyl-(2-methyl-allyl)-amine, scheme 6: (DD)

5  Prepared as described for the example above. LC/MS: 7z = 1.70 min., MS: [M+H] =

439.

Example 313

10 [6-Chloro-2-trifluoromethyl-7-(2.4,6-trimethyl-phenyl)-7H-imidazo[1,2-

alimidazol-3-ylmethyl]-(4-nitro-benzyl)-propyl-amine, scheme 6: (DD)

Prepared as described for the example above. LC/MS: tz = 2.16 min., MS: [M+H] =

534.



Prepared as described for the exanple above. LOMS: tR=1.72 mn., M

[ MtH  453. 15 WD 02/ 058704 -275- PCT/ US02/ 00841 Exanple 342 N Cl
N F F [ owGhkossseL-tri fl uoronet hvl -7-(2

1, 2- alimdazol-3-yl nethyll-(2-net hoxy-'e% yl ) -propel -am ne, schene 6:
5 Prepared as described for the exanple above. LOMs: tR = 1.68 mn.,
[ MtH| 457. Exanple 343 FFN F\ N NNC FFI1 F 10

f 6- Chl or o- 2- Fxampledbhet hvl - 7- (2, 4, 6-tri met hyl - phenyl ) - 7Hi mi dazof | , 2-

N F N
A,.6-trinet hyl - phemgir)usatpaswi dazof

( DD)
MS:

al i m dazol -3-yl nmethyl | - (3-fl uoro-benzyl)-(3,3,3-trifluoro-propel)-an ne,

schene 6:

10

(

NG¢)

N/
ci
;N&(
' Jég
F ,
N
FF

[6-Chloro-2-trifluoromethyl-7-(2.4.6-trimethyl-phenyl)-7H-imidazo[1,2-

alimidazol-3-ylmethyl]-furan-2-ylmethyl-methyl-amine, scheme 6: (DD)

Prepared as described for the example above. LC/MS: #z = 1.67 min., MS: [M+H] =

451.

Example 315

cl < \)_Fgﬁ:

6-Chloro-2-trifluoromethyl-7-(2.4.6-trimethvl-phenyl)-7H-imidazof1.2-

alimidazol-3-ylmethyl]-(3.4-dichloro-benzyl)-ethyl-amine, scheme 6: (DD)

Prepared as described for the example above. LC/MS: #z = 2.14 min., MS: [M+H] =

543.



Prepared as described for the exanple above. LOMS: tR=2.32 mn., M
[MtH _ 561. 15 WD 02/058704 PCT/ US02/ 00841 -276- Exanple 344 NCI NF
/N N F WO 02/058704 PCT/US02/00841

[6-Chl oro-2-trifluoronethyl -7- (2, 4, 6-t rEA&t hvl - phenyl ) - 7H i ni dazo[ 1, 2- 5

al i m dazol - 3-vl net hvl | - di propyl -am ne, schene 6: (DD) Prepared as descri bed
for the exanple above. LOMS: tR=1.68 mn., Ms. [MH _ 441. Exanple 345
N, /C N FExample3160 F F

D allyl-[6-chloro-2-trifluoromethyl-7-(2,4,6-trimethvl-phenyl)-7H1imdazo[1

,2- alim daz - vl net hvl | -am ne, schene 6: (DD) Prepared as described for
t he exanpl e ‘:®- LOMS: tR=1.70 mn., M5 [MH _ 437. 15
N

5-(2-Benzyl-pyrrolidin-1-ylmethyl)-2-chloro-6-trifluoromethyl-1-(2.4.6-

trimethyl-phenyl)-1H-imidazo[1.2-alimidazole, scheme 6: (DD)

5  Prepared as described for the example above. LC/MS: ¢z = 1.80 min., MS: [M+H] =

501.

Example 317

10 2-Chloro-5-(3-phenyl-pyrrolidin-1-ylmethyl)-6-trifluoromethyl-1-(2.4.6-

trimethyl-phenyl)-1H-imidazo[1.2-a]imidazole, scheme 6: (DD)

Prepared as described for the example above. LC/MS: #g = 1.78 min., MS: [M+H] =

487.



WO 02/ 058704 PCT/ US02/ 00841 -277- Exarrpl e 346 C F INNF F

Butyl -[6-chloro-2-trifluoromethvl-7-(2,4,6-trinethyl-phenyl)-7Him dazof

1, 2- al i rwoazo5s784 yi net hyl | - et hyl - am ne, cherre 6: (DD) 5PPTapsar/es4ns

descri bed for the exanple above. LC/ M5 263171 ni n., Ms: [MtH _  441.
Exanple 347 C(N F3C nN 10

3-(2-Benzyl - rroI idin-1-ylmethyl)-2-trifluoronethvl-8-(2,4,6-trinethyl-
phenyl) -5, 6, Exemple 34 ydr o-i m dazof 1, 2-al pyrinidine, scheme 7: (KK)

LOMS: tR = 1.7 mn., MS: [MtH = 483. The follow ng am ne hydrochl ori de
salts are internediates thajfFwere used in many of 15 the above exanpl es:

I nternedi ate 02/,@5 4 -278- PCT/US02/ 00841 2-Cycl onronyl et hyl am ne
hydr ochl ori de n Fof borane in tetrahydrofuran (250 nmL,, 2
equiv.) that ha beé/t;yn to 0C was added to cycl opropyl acetonitrile
(10.00 g, 123.3 at Ber. nitrogen. The stirred mixture was
heated at reflux f& 12 h Fed to 0C, and 5 then careful |y quenched
wi th rmethanol (50 mi). Tﬁm xt gr erwas heated at reflux for 2 hours and

t hen, upon re-cooling to , treated with a solution of t-

but yl pyrocarbonate (37.67 g, 1.4 equiv.) in nethylene chloride (25 nL). The

6-Chloro-2-trifluoromethyl-7-(2.4.6-trimethyl-phenyl)-7H-imidazo[1,2-

alimidazol-3-ylmethyl]-cyclopropylmethyl-(2,2.3.3.3-pentafluoro-propyl)-amine,

5 scheme 6: (DD)
Prepared as described for the example above. LC/MS: tg = 2.38 min., MS: [M+H] =

543.
Example 319
F
s -

10 cl
[6-Chloro-2-trifluoromethyl-7-(2.4.6-trimethyl-phenyl)-7H-imidazo[1,2-

alimidazol-3-ylmethyl]-cyclopropylmethyl-ethyl-amine, scheme 6: (DD)

Prepared as described for the example above. LC/MS: #z = 1.64 min., MS: [M+H] =
439,

15



resulting mxture was stirred at roomtenperature overnight and then
evaporated. the residue was partitioned between ethyl acetate and water.
The orgamwo oa@ss7mashed 10 with water, brlg dri ed over megmasoumssul f at e,
and evaporated to give the crude Boc- p ected amine. This was dissol ved
in nethylene chloride (25 nL) and treated w th 4M hydrogen chloride in

di oxane (77 nL, 2.5 equiv.). The m xture was stirred at roomtenperature
over ni ght anBExample 3Papor at ed. The resulting white solid was triturated
with ether and the product was collected by filtration, washed with ether,
15 and dried in yaguo ¢fl12. 72 85% . 1HNWR 8 (CDC13) 0.14 (m 2H), 0.52
(m 2H, O. 1H) 1.66 , 2H), 3.09 (m 2H), 8.27 (br, 3H.

I nternediate 11 ~yri f Lior oaceti ¢ aci d N-hydroxysucci nimi de active
ester, schene 8: }- 0 A stirred solution of 3,3,3-trifluoroacetic acid
(9.7 nL 110 mmol es) droxysuccinimde (13.92 g, 1.1 equiv.) in
nethylene chl ori de (1 ) at was treated with EDC hydrochl oride
(21.08 g, 1 equiv.).F Fm xtFure was allowed to warmto roomtenperature.
After stirring overnight, the solvent was evaporated and the residue
partitioned between ethyl acetate and water. The organi c phase was WO

02/058704 PCTg Qﬁﬁ@lo-g- fifiporomiethVEF 124, 6 ¥rhletRi1-Dtenyl)- ‘lﬁqnﬁx Glo[i/BgNesi um

sul fate, and TU grve tile Ctude actlve ESCEl s used
; 0 ,

w thout furt h r azo gl at o 2 fab tl?2l- 2.2t rltlfluoro ethgl -amm scheme( S

4H), 3.51 (q&
Cycl opr oggll nmet rB/I -3 3,3-trifluoropropyl -am ne hydrochl oride, scheme 8: (00)

A stirred® sopuf@Bh of 3,3, 3-trifluoroacetic acid N hydroxysuccini m de
active ester (12.98 g, 57.65 mmles) in nethylene chloride (80 nL) at 0C
was treated Ridpareday desspbepidr et dnangpie alwveI.OMS: 7z £ 2e4Limin.) MSTEM-+H] xt ur e
was stirred at room

507.

Example 321
F
N
"
N \)\
F N
O

[6-Chloro-2-trifluoromethyl-7-(2,4,6-trimethyl-phenyl)-7H-imidazo[1.2-

Ci

10

alimidazol-3-ylmethyl]-propyl-(3.3.3-trifluoro-propyl)-amine, scheme 6: (DD)

Prepared as described for the example above. LC/MS: fg = 2.02 min., MS: [M+H] =
495.

15



10 tenperature for 14 hours and then evaporated. The residue was
partitioned between ethyl acetate and water. The organi ¢ phase was washed
wi t h wat ewp obtwosste4 dri ed over nmagnesiu ul fate, and evapomraiserodsal gi ve
the crude am de. This was dried under h vacuum for several hours and
then, under a nitrogen atnosphere at 0C, it was carefully treated with a
1M solutlon of borane in tetrahydrofuran (173 nL, 3 equiv.). 15 The m xture
was heat ed aExample32X or 14 hours and then re-cooled to OC. Methanol (50
m.) was added very carefully to avoid excess foam ng, and the m xture was
heated at refl we f 5 heur on re-cooling to OC, a solution of t-

but yl pyrocar bonat M. 62 .4 equiv.) in nmethylene chloride (25 nL) was
added. The resufti i was stirred at roomtenperature overnight and
t hen evapor at ed. he nesi glue was partitioned between ethyl acetate and
wat er. The organi ¢ was ged with water, brine, dried over magnesium

sul fate, and ted to give the crude Boc-protected am ne. This was

di ssol ved i n net hyl chloride (25 nL) and treated w th 4M hydrogen
chloride in dioxang (@86 nL, 2.5 equiv.).. The m xture was stirred at room
tenperature overnlght and then evaporated. The resultlng white solid was WO
02/ 058704 P P98
col | ected by

86% . 1H NWVR 0 O 36 74 2 1.07 72 (m
2H), 2.99 ( diﬁ%ﬁﬂ—eﬂ‘—‘{ﬁéﬂpﬂ%—@@“ .°§’°'§}—'&%?@éf’-‘— Q’Hﬁ%ﬁé@@t e 121
2- Cyclopropylethyl 3,3,3-trifluoropropyl-am ne hydroch oride, schene 8:
(00)  1H NVRPsDarsday dgscribed for thepxanplesbavey LOMS: ip =429 min4MS: M+ =( m
2H), 2.73 (m 2H), 3.20 (t, 2H), 3.38 (t, 2H). 10

481
Example 323
g F
N
"
F N\fJ\
N Cl
F F \\\

10  [6-Chloro-2-trifluoromethyl-7-(2.4,6-trimethyl-phenyl)-7H-imidazo[1,2-

alimidazol-3-ylmethyl]-(2,2.3.3.3-pentafluoro-propyl)-propyl-amine, scheme 6:
(DD)

Prepared as described for the example above. LC/MS: tz = 2.38 min., MS: [M+H] =
531.

15



Internediate 122 n-Propyl -3, 3, 3-trifl uoropropyl -am ne hydrochl ori de, schene
8: (00) 1H-NWR S (D20) 0.98 (t, 3H, 1.71 (q, 2H, 2.72 (m 2H), 3.06 (t,
2H), 3. 36wWQtoz/o2r8d. 15 Internediate 12 enzyl - 3, 3, 3-tri PCuarsepomspy| - am ne
hydrochl ori de, schene 8: (00) 'H NWR & 0) 2.73 (m 2H), 3.40 (t, 211),
4.31 (s, 2H), 7.51 (brs, 5H). Internediate 124 20

p- Fl uor o- benzyl - 3, 3, 3-tri fl uoropropyl -am ne hydrochl ori de, schene 8: (00)
'H- NVR S (D28xample324n 2H), 3.38 (t, 2H), 4.28 (s, 2H), 7.23 (ABg, 2H),
7.51 (ABg, 2H). WD 02/058704 PCT/US02/00841 -281- Internediate 125

p- Chl or o- benzvl - 8, 3F3-tri opr opvl - am ne hydrochl ori de, schene 8: (00)
1H NWR 6 (D20) 2. 2H) 39 (t, 2H), 4.29 (s, 2H), 7.49 (q, 4H. 5

I nt er medi at e 126Fm | u vl -3,3,3-trifluoropropvl-am ne hydrochl ori de,

schene 8: (00) 6 D2) 2.73 (m 2H), 3.41 (t, 2H), 4.39 (s, 2H),
7.30 (m 3H), 66(m 10 I ntermedi ate 127
2- Phenyl et hylF: i fl uor opropvl -am ne hydrochl ori de, schene 8: (00)

1H NWVR 6 (D20)F2 73 m _zH), 3.07 (t, 2H), 3.40 (m 4H), 7.42 (m 511).
I nternmediate 128 15 Be 2,2,2-trifluoroethyl-am ne hydrochl oride, schene
8: (00) A stirred sol utsgm of benzylamne (5.0 nL, 45.77 mol es) and
triethylamne (6.4 nL, 1 equiv.) in nmethylene chloride (50 nL.) at 0C was

treated with rplédibb@bSRffblémethyl-7-(2,4,6-trimethyl-phenyl)-7H-imidazo[1,2-

alimidazol-3-ylmethyl]-phenethyl-(2,2,2-trifluoro-ethyl)-amine, scheme 6: (DD)

5 Prepared as described for the example above. LC/MS: #z = 2.32 min., MS: [M+H] =

543.

Example 325

10  [6-Chlore-2-trifluoromethyl-7-(2.4.6-trimethyl-phenyl)-7H-imidazo[1,2-

alimidazol-3-ylmethyl]-phenethyl-propyl-amine, scheme 6: (DD)

Prepared as described for the example above. LC/MS: #z = 1.85 min., MS: [M+H] =

503.



anhydride (6.5 nL, 1 equiv.), dropwi se over 10 m nutes. After 2 hours, the
solvents were evaporated and the residue partitioned between ethyl acetate
and 2% phwephosd7e4 20 aci d. The organic %gse was washed wiPCh/usar/ers4and
brine, dried over magnesium sul fate, afftf’evaporated. The crude am de was
cooled to OC under nitrogen and treated with ice-cold 1M
borane-tetrahydrofuran conplex (137 nL, 3 equiv.). The reaction mxture
was heat ed aExampled26 or 14 hours and then cooled to 0OC. Methanol (50 ni)
was carefully added and, when bubbling had | argely ceased, the m xture was
WO 02/ 058704 P€Y{ US02/ 00841 -282 heated at reflux for 5 hours. Upon
cooling to rrgiure, the stirred mxture was treated with a

sol ution of t-¥ Y[y arbonate (14.00 g, 1.4 equiv.) in nethylene
chloride (25 nL). After comtirted stirring overnight at roomtenperature,
the mxture was evap ed and the residue partitioned between et hyl
acetate and water. 5 The @rg'?ﬁ' exphase was washed with nore water and
brine, dried over nagpésSiNim ate, and evaporated. The residue in

met hyl ene chl ori de €25gnL) w ated with 4M hydrogen chloride in

di oxane (69 nL, 1.5 equiv.) and the reaction was stirred at room

temperat ur e qyatfiofflb.rifiaRahaiyR?- I3 uin st pighifl Hifhidias Ll | tur at ed
with ether. SOF T o proguct  was cortected oy filtration,
washed with 1Q et he nd dried in, va 9, 28 90% HF NVR S (D20) 3. 97
(q, 2H), 4.0%& (flazo ‘i‘ thyal- ,L l.le% N 1@;%1}1&8%@9) | nt er medi ate 129
15 Cycl opr op;i)l met hyl -2, 2, 2-trifluoroethyl-amne hydrochl oride, schene 8:
(00)  1H AVRPs dgscsired fqr thegxaneple 0bqug, LOMMS: 12 =079 min.g MS: M-+ =( g,

2H), 4.00 (q,4892H). I nternedi ate 130

Q

Example 327

N N\ACI
s

10  Benzyl-[6-chloro-2-trifluoromethyl-7-(2.4,6-trimethyl-phenyl)-7H-imidazo[1,2-

alimidazol-3-ylmethyl]-(3,3.3-trifluoro-propyl)-amine, scheme 6: (DD)

Prepared as described for the example above. LC/MS: #z = 2.34 min., MS: [M+H] =

543.



20 Cycl obutyl methyl -2,2,2-trifluoroethvl-am ne hydrochl oride, schene 8:

(00) 1IHNWR S (D20) 1.75-2.02 (m 4H), 2.12 (m 2H), 2.71 (m 1H), 3.24
(d, 211),wB.09858704, 2H). WD 02/058704 -283- PCT/ US02/ 0084PCTiusvzoesedi at e
131 2-Cycl onropyl ethyl-2,2,2-trifl uor oet‘?ﬁﬁ'- am ne hydrochl ori de, schene 8:
(00) 1HNWR 6 (D20) 0.14 (m 2H), 0.53 (m 2H), 0.76 (m 1H), 1.64 (q,

2H), 3.30 (t, 2H), 3.98 (g, 2H). 5 Internediate 132

n- Propyl - 2, 2 Example|33@8r oet hyl - ani ne hydrochl ori de, schenme 8: (00) 1H NWVR 6
(D20) 1.00 (t, 3H), 1.76 (m 2H), 3.17 (t, 2H), 3.97 (q, 2H. 10

I nternmedi ate 133 n- Fl uprobenzyl -2, 2, 2-trifl uoroethyl-am ne hydrochl ori de,
schene 8: (00 1|—|—NNI\/ERJ}E(D20) 3.98 (g, 2H), 4.40 (s, 2H), 7.24 (t, 2H,
7.53 (m 2H). di a 34 15

m Fl uor obenzyl - 2, 2, 24t ri fATTOr

-am ne hydrochl oride, schene 8: (00)
"H-NWVR 8 (D20) 3.97 ( (s, 2H, 7.30 (m 3H), 7.66 (m 1H).

I nternmedi ate 135 n- 2,2-trifluoroethyl-am ne hydrochl ori de,
scheme 8: (00) 20 1PKNWR 8 ADR87~3.98 (q, 2H), 4.39 (s, 2H), 7.50 (m 4H).
| nt er medi ate 136 2- PhefRyl et hyl - 2, 2, 2 trifluoroethyl-amne hydrochl oride,
schene 8: (00) 'H—NIVR 8 (D20) 3. 10 (t, 2H) 3. 49 (t 2H) 4.00 (q, 2H),
7.41 (m 5H).6/Chim i gthyf 4800 (25" ilago[12

alimidazol-3-ylmethyl]-(2-cyclopropyl-ethyl)-propyl-amine, scheme 6: (DD)

5  Prepared as described for the example above. LC/MS: 7 = 1.76 min., MS: [M+H] =

467.

Example 329

Cl

NN
X

10  J6-Chloro-2-trifluoromethyl-7-(2.4.6-trimethyl-phenyl)-7H-imidazo[1,2-

alimidazol-3-ylmethyl|-(2-cyclopropyl-ethyl)-ethyl-amine, scheme 6: (DD)

Prepared as described for the example above. LC/MS: tz = 1.71 min., MS: [M+H] =

453.



Cycl opropyl met hyl - 2, 2, 3, 3, 3- pent af | uor opr opyl - am ne hydrochl ori de, schene
8: (00) 5"HNW8 (D20) 0.41 (m 2H), 0.72 (m 2H), 1.21 (m 1H), 3.14
(d, 2H), wo®8/fa704 2H). Internedi ate 138 PCT/US02/00841

n- Propyl - 2, 2, 3, 3, 3- pent af | uor opr opy! -am’%f'é"hydr ochl oride, schenme 8: (00)

10 "H-NWR 8 (D20) 1.00 (t, 3H), 1.78 (m 2H), 3.20 (t, 2H), 4.05 (t, 2H).

I nternmedi ate 139 bi s-Cycl opropyl net hyl -am ne hydrochl ori de, schene 8: (00)
1H NVR 8 (D2@xampe33¢n 2H), 0.68 (m 2H), 1.07 (m 1H), 2.95 (d, 2H). 15
I nt er medi at e 140 Cycl opr opyl net hyl - et hyl - am ne hydrochl ori de, schene 8:
(00) "H-NVR 8 (D20) 0.3 (m 2H), 0.67 (m 2H), 1.04 (m 1H), 1.27 (t, 3H),
2.90 (d, 2H), 3.08 (@ 20 Internedi ate 141

2- Cycl opropyl et hyl - et hyl i ne hydrochl oride, schenme 8: (00) 1H NVR 8 (D20)
0.12 (m 2H),| 851 ( Hj}p 0.3 (m 1H), 1.28 (t, 3H), 1.60 (m 211),
3.12 (m 4H). WO 58 PCT, 2/ 00841 -285- Internedi ate 142

2- Cycl opropyl et hyl -p%;pe\ Mi rochloride, schene 8: (00) 1H NWVR 6

(D20) 0.13 (m 2H), .51 (m 2A), 0.72 (m 1H), 0.97 (t, 3H), 1.58 (g, 5
2H), 1.66 (m 2H), 3M0 (t 2, 3.13 (t, 2H).
F F

[6-Chloro-2-trifluoromethyl-7-(2.4.6-trimethyl-phenyl)-7H-imidazo[1.2-

alimidazol-3-ylmethyl]-(2-cyclopropyl-ethyl)-(3,3.3-trifluoro-propyl)-amine,

5 scheme 6: (DD)
Prepared as described for the example above. LC/MS: #z = 2.15 min., MS: [M+H] =

521.

Example 331

AANTN -
JTL

[6-Chloro-2-trifluoromethyl-7-(2.4,6-trimethyl-phenyl)-7H-imidazo[1,2-

10

alimidazol-3-ylmethyl]-(2-cyclopropyl-ethyl)-(2,2,2-trifluoro-ethyl)-amine,

scheme 6: (DD)
Prepared as described for the example above. LC/MS: #g = 2.01 min., MS: [M+H] =

15 507.



I nt er medi at e 143 Cycl obut yl net hyl - propel - am ne hydrochl ori de, schene 8:

(00) 1HNWMR 6 (D20) 0.95 (t, 3H), 1.60-2.05 (m 6H), 2.10 (m 2H), 2.62 (m
1H), 2.96w0obo/of47p4 2H), 3.06 (t, 2H). Int di at e 144 BenrgrAsopasikt anm ne
hydrochl ori de, scheme 8: (00) 'H NVR 6 ('gig? 0.96 (t, 3H), 1.71 (m 2H),
3.04 (t, 2H), 4.23 (s, 2H), 7.50 (m 5H). 15 Internedi ate 145

3-Pvridvl net hvl - propel -am ne hydrochl ori de, schene 8: (00) 1H NMR 6 (D20)
0.99 (t, 3H) Exammdedd? 2H), 3.13 (t, 2H), 4.51 (s, 2H), 8.11 (t, 1H), 8.67
(d, 1H), 8.87 (d, 1H), 8.95 (s, 1H). 20 Internedi ate 146

2- Pvri dvl met hvl - pr opel - 8ni ne & | oride, schene 8: (00) 'H NVR 6 (D20)
0.97 (t, 3H, 1.71 (m 2H), 4.50 (s, 2H), 7.81 (m 2H), 8.30
(m 111), 8.56 (d, 111).

§8704 -286- PCT/ US02/ 00841 Intermediate
147 4-Pyri dylgret ne hydrochl oride, schene 8: (00) 'H NWR 6
(D20) 1.00 (t, Y7 (nF 24, 3.21 (t, 2H), 4.61 (s, 2H), 8.18 (d, 2H),
5 8.91 (d, 2H). hate 148 p- Fl uorobenzyl - propel -am ne hydrochl ori de,
schene 8: (00) 'H-NWR 6 0) 0.96 (t, 3H), 1.73 (m 2H), 3.03 (t, 2H),
4.22 (s, 2H), 7.22 (t, , 10 7.51 (m 2H).

[6-Chloro-2-trifluoromethyl-7-(2.4.6-trimethyl-phenyl)-7H-imidazo[1,2-

alimidazol-3-ylmethyl]-(4-fluoroe-benzyl)-(2.,2,2-trifluoro-ethyl)-amine, scheme 6:

5 (DD)
Prepared as described for the example above. LC/MS: #z = 2.33 min., MS: [M+H] =

547.

Example 333

-Chloro-2-trifluoromethyl-7-(2.4.6-trimethyl-phenyl)-7H-imidazo[1,2-

alimidazol-3-ylmethyl]-(4-fluoro-benzyl)-(3.3.3-trifluoro-propyl)-amine, scheme

6: (DD)
Prepared as described for the example above. LC/MS: #g = 2.33 min., MS: [M+H] =

15 561



I nt er redi ate 149 m Fl uor obenzyl - propyl - am ne hydrochl ori de, schene 8: (00)
1HNWR 6 (D20) 0.98 (t, 3H), 1.73 (m 2H), 3.14 (t, 2H), 4.39 (s, 2H), 7.30
(m 3H), wo92/5868+ (m 1H). Internediate 150 p- Chl or obenzylPCpruspziosam ne
hydrochl ori de, scheme 8: (00) 'H-NWR 6 (#0) 0.96 (t, 3H), 1.71 (m 2H),
3.03 (t, 2H), 4.22 (s, 2H), 7.47 (q, 4H). 20 Internedi ate 151

2- Phenyl et hyl - propyl -am ne hydrochl ori de, schene 8: (00) 'H NVR 6 (D20)
0.95 (t, 3H) Exangle@d 2H), 3.05 (m 4H), 3.32 (t, 2H), 7.37 (m 5H. WO
02/ 058704 PCT/ US02/ 00841 -287- Internediate 152 2-Phenyl et hyl - et hyl - am ne
hydrochl ori de, schen#F 8: (00) 1HNWR 6 (D20 1.26 (t, 3H), 3.11 (m 4H),
3.32 (t, 2H), 7.41 5H). 5 Internediate 153 Allyl-propyl am ne

hydr ochl ori de, schd B: (00) A stirred solution of allylamne (10.0 ni,
133.3 mmmol es) in net ene chloride (80 nL) at OC was treated with

pr opi oni ¢ anhw\gf 8.54 nm., 0.5 equi.v), dropwi se 10 over 10 m nutes.
After 2 hours,™>Th ol ventg wer e evaporated and the residue partitioned

bet ween et hyl acetfate l%)phosphori c acid. The organic phase was washed
with brine, dried oveM nesi um sul fate, and evaporated. The crude am de
in toluene (10 niE ?“/>€oo to OC under nitrogen and treated with a 3. 33M

S

6-Chloro-2-trifluoromethyl-7-(2.4,6-trimethyl-phenyl)-7H-imidazo[1.2-

alimidazol-3-ylmethyl]-(4-fluoro-benzyl)-propyl-amine, scheme 6: (DD)

5  Prepared as described for the example above. LC/MS: #z = 1.91 min., MS: [M+H] =

507.

Example 335

i
OAJN/ﬁN/CI

10  [6-Chloro-2-trifluoromethyl-7-(2.4.6-trimethyl-phenyl)-7H-imidazo[1,2-

alimidazol-3-ylmethyl]-cyclobutylmethyl-propyl-amine, scheme 6: (DD)

Prepared as described for the example above. LC/MS: #z = 1.75 min., MS: [M+H] =

467.



solution of Red-Al in toluene (7.1 nm, 2.5 equiv.). After stirring at room
tenperature 15 for 14 hours, the m xture was cooled to OC and careful ly
guenched wntok/ossyet one (12 nl). The reanﬁ on was al |l owed PCTRESOIMOS®L r oOM
tenperature and then was treated wth 2hanol (3 nL) and, after a further
1 hour at roomtenperature, a solution of t- butylpyrocar bonate (2.87 g,
1.4 equiv.) in nethylene chloride (5 nL). After 14 hours at room

t enper at ur e, Exﬁmpébg%nts were evaporated and the residue partitioned 20
between ethyl acetate and 10% aqueous citric acid. The organic phase was
washed w th nore Fer and g7 dried over magnesium sul fate, and
evaporated. The regkduf in | ene chloride (5 nL) was treated with 4M
hydr ogen chl ori de Fn 6 mL, 2.5 equiv.) and the reaction was
stirred at roomtenp over ni ght. Evaporation gave a sem -solid that
was triturated with let he Be resulting WO 02/058704 _288_ PCT/ US02/ 00841
white solid W S coIIected by filtration, washed with ether, and
dried in vacug 0.760._g, 60%. 1HNWR 8 (D20) 0.97 (t, 3H, 1.70 (m 2H),
3.01 (t, 2H), 3.66 ( Hy, 5.50 (t, 2H), 5.91 (m 1H). 5 REFERENCES 1.
Kul agowski, J. J.; , C. J.; Rees, C W Journal of Chem cal Society
Perkin Transaction 1 1985, 2725 - 2733. 2. Zhou, J.; Ch, L. M;

Bakt havat chal ay, R ; PGEI V\098/42706 pl6. 3. Scherz, M W; Fialeix, M;
Fi scher, J. B.; Reddy, N. L.; Server, A C.; Souders, 10 M S.; Tester, B.
C.; Wber, E.(4-¢ 0-b&nzyl kKinelal riflugyone (246~ fyin

1990, 33, 2421 - 2429 4. An|S| mova, V. A ; Kuzrrenko T. A., Spasov A A
Bocharova, | .imfdazo[12-aliinidkmy-3,ylhetkyl]- -Itﬁﬂﬁdi'o- o) aniiiisd, schedLg:nal
1999, 33, 361 - 365. 5. Weijnen, J. G; Koudijs, A ; Schellekens, G;
Engbersens J.pp); Journal of 15 Chemical Society Perkin Transaction 11
1992, 829 - 834.

Prepared as described for the example above. LC/MS: g = 2.42 min., MS: [M+H] =

571.

Example 337

(4-Chloro-benzyl)-[6-chlore-2-trifluoromethyl-7-(2,4.6-trimethyl-phenyl)-7H-

imidazo[1,2-alimidazol-3-ylmethyl]-propyl-amine, scheme 6: (DD)

Prepared as described for the example above. LC/MS: tz = 2.05 min., MS: [M+H] =

15  523.



6. Ceplik, J.; Machon, Z.; Farmaco, 1995, 50, 131 - 136. 7. Basha, A ;
Lipton, M; Winreb, S. M; Tetrahedron Letters, 1977, 4171. 8. Bazant, V.;
Capka, MwoOG@ewssrp4 M ; Chval ousky, V.; Kochloefl, K ; Krau®CTMSp2/00881 ek, J.;
Tetrahedron Letters, 1968, 3303. 20 CRFIF2Rsceptor Binding Protocol CRF1
receptor antagonists, by occupying the sanme receptors, blocks the
accessibility of the receptors to CRF, a hypothalam c factor nediating
body's respdramspled3®hysi ol ogi cal and psychol ogi cal stress. The follow ng
radi ol i gand 25 bi ndi ng assay exam nes the ability of the antagonists to

bind the CRF1 recep by WO 02/058704 -289- PCT/ US02/ 00841 assessing
their ability to cq e with binding of CRF to the receptors in cel

menbr ane. bt~ the present invention exenplified in exanples 1-15
all showed K values |ess than 75 micronolar. See Table |I. 5 Tissue

culture and nenbraMe prepacation. IMR-32 cells were grown at 37Cin 5% CO2
as a nonol ayer in dianriconsi sting of MEM suppl enmented with 10% heat -

i nactivated fet aI b IV' 3 m 0.1 nM nonessential am no acids, 1 nM

sodi um pyr uvat e & g{mvl [ tamne. Cells were transformed by exposure
to 2.5 M5'- bro -deg¥y dine for 10 days. After transformation, cells
were rinsed tw ce 1'(:) wi t h phosphat e- buf fered sal i ne, and i ncubat ed for
10-15 mn. at_4C |1n lk:om)enl zation buffer consisting of 50 m\/ITrls (pH

7. 2) 10 miM Bex p ortrifiue CR1Yi o -G 4.G-trime thyl-phe Ihimigla -t 0
pol ypropyl ene tubes (16 X 100 hoanenlzed and centrlfuged at 32,000 x
g for 15 m nalimidagel<3-ylme : e schemeGo(@R) zati on i n buffer and

centrifuged at 2 000 xg for 15 in. Pellets were 15 resuspended in

honogeni z4t i me;bméd & destreiedSoothe exah ?k: 866V nO/MShedede miRadiS | M=
bi ndi ng assays. Menbranes (150 g /well) were incubated with [1251] _

489.

Example 339

\/\N/// o
NS
F I / N
N
FF

10 Allyl-[6-chloro-2-trifluoromethyl-7-(2.4,6-trimethyl-phenyl)-7H-imidazo[1.2-

alimidazol-3-ylmethyl]-propyl-amine, scheme 6: (DD)

Prepared as described for the example above. LC/MS: #z = 1.67 min., MS: [M+H] =

539.



oCRF (100 pM and increasing concentrations of test conpound for 100
mnutes at 25C in a total volunme of 200 |I. The assay buffer consisted of
50 mM Triwo(pmbssroL), 20 10 nM MgCl2, O. %/,9 SA, 0.005% Tri tram/US0AQB41 10 g/ L
aprotinin and 10 tg/nmL | eupeptin. Assay re stopped by addition of

i ce-cold wash buffer (50 MM Tris, pH 7.4 and 0.2% BSA). Filtration over
glass fiber filters (Whatman G-FB) previously soaked in 50 nM Tris, pH 7.2
and 1% BSA wdxanaplei3dd out using a Brandel cell harvester. Filters were
washed with 10 nL of ice-cold wash buffer. Non-specific WO 02/ 058704 -290-
PCT/ US02/ 00841 bFpding was defined with 10 M oCRF. 1 C50 val ues for oCRF
and test conpounds e calcul ated by nonlinear regression using a
one-site binding c (GraphPad Prism. WO 02/058704 PCT/ US02/ 00841
-291- Table I KeyA<I01I\/l B<100 nM C< 1,000 nMD < 10,000 nM
Exarrplenunber -1R) M 1C 2B 5B 6B 7B 8B 9B 10B 11

[6-Chloro-2-trifluoromethyl-7-(2.4.6-trimethyl-phenyl)-7H -imidazo[l,;:

aJimidazol-3-ylmethyl]-(3-fluoro-benzyl)-propyl-amine, scheme 6: (DD)

5  Prepared as described for the example above. LC/MS: ¢z = 1.99 min., MS: [M+H] =

507.

Example 341

10

[6-Chloro-2-trifluoromethyl-7-(2.4.6-trimethyl-phenyl)-7H-imidazo[1.2-

alimidazol-3-ylmethyl]-cyclobutylmethyl-ethyl-amine, scheme 6: (DD)

Prepared as described for the example above. LC/MS: #x = 1.72 min., MS: [M+H] =
453.

15



13C 14 C 15C 16 C 17 C 18 C 19 C 20C 21 D 22D 23D 24D 25
D 26 D 27 B 28 B 29 C W 02/058704 PCT/US02/00841 -292 30 B 31 B 32

B 33 B wWowis3M D 36 C 275 PCT/US02/00841

Example 342

/o\/\N///
Cl
;N/ﬁ/
‘ N
F y/
N
F F

[6-Chloro-2-trifluoromethyl-7-(2.4.6-trimethyl-phenyl)-7H-imidazo[1,2-

alimidazol-3-ylmethyl]-(2-methoxy-ethyl)-propyl-amine, scheme 6: (DD)

5  Prepared as described for the example above. LC/MS: g = 1.68 min., MS: [M+H] =

457.

Example 343

10  [6-Chloro-2-trifluoromethyl-7-(2.4.6-trimethyl-phenyl)-7H -imidazo[1,2-

alimidazol-3-ylmethyl]-(3-fluoro-benzyl)-(3.3.3-trifluoro-propyl)-amine, scheme

6: (DD)
Prepared as described for the example above. LC/MS: #z = 2.32 min., MS: [M+H] =
561.

15



37 C 38D 39D 40D 41 C 42 C 43 C 44 B 45 C 46 D 47 C 48 B 49
C 50B 54D 55D 56D 57D 58D 59B 60C 61C 62C 63 CW

02/ 058704WD@THEB0L/ 00841 -293 276 PCT/US02/00841

Example 344

\/\N/’/ o
el

[6-Chloro-2-trifluoromethyl-7-(2.4,6-trimethyl-phenyl)-7H-imidazo[1,2-

5 alimidazol-3-ylmethyl]-dipropyl-amine, scheme 6: (DD)

Prepared as described for the example above. LC/MS: #z = 1.68 min., MS: [M+H] =

441.

Example 345

—

N/// cl
e )@

Diallyl-[6-chloro-2-trifluoromethyl-7-(2.4,6-trimethyl-phenyl)-7H-imidazo[1,2-

AN
F
F

10

alimidazol-3-ylmethyl]-amine, scheme 6: (DD)

Prepared as described for the example above. LC/MS: #z = 1.70 min., MS: [M+H] =
437.

15



64 C 65C 66 C 67 B 68 C 69C 70C 71 B 72C 73 A 74B 75B 76
B 77B 78 C 79B 80C 81 C 82B 83B 84 C 8 D 86 C 87 C 88 C

89 C WO 02/058704 277 PCT/US02/00841

Example 346

/\/\N// c
N
£l N/>/ N

F F

Butyl-[6-chloro-2-trifluoromethyl-7-(2.4,6-trimethyl-phenyl)-7H-imidazo[1.2-

alimidazol-3-ylmethyl]-ethyl-amine, scheme 6: (DD)

5  Prepared as described for the example above. LC/MS: #g = 1.71 min., MS: [M+H] =

441.

Example 347

N
N
F3C}/\/ /j
N

N

10 3« 2-Ben£vl-pvrrolidin-1;vlmethvl)-JZ-triﬂuoromt_llvl-8-( 2.4,6-trimethyl-

phenyl)-5.6,7.8-tetrahydro-imidazo[1,2-a]pyrimidine, scheme 7: (KK)

LC/MS: tg = 1.7 min., MS: [M+H] = 483.

The following amine hydrochloride salts are intermediates that were used in many of

15  the above examples:

Intermediate 118



90 C 91 C 92 C 93 B 94 C W 02/058704 PCT/US02/00841 -294 95 B 96 B
97 C 98 C 99 C 100 C 101 C 102 C 103 B 104 C 105 C 106 C 107 C
108 C 1080@2/03874 C 111 C 112 B 113 -%78 PCT/US02/00841

2-Cyclopropylethylamine hydrochloride

A 1M solution of borane in tetrahydrofuran (250 mL.,, 2 equiv.) that had been cooled
to 0°C was added to cyclopropylacetonitrile (10.00 g, 123.3 mmoles) at 0°C under
nitrogen. The stirred mixture was heated at reflux for 12 hours, cooled to 0°C, and
5  then carefully quenched with methanol (50 mL). The mixture was heated at reflux

for 2 hours and then, upon re-cooling to 0°C, treated with a solution of t-
butylpyrocarbonate (37.67 g, 1.4 equiv.) in methylene chloride (25 mL). The
resulting mixture was stirred at room temperature overnight and then evaporated. the
residue was partitioned between ethyl acetate and water. The organic was washed

10  with water, brine, dried over magnesium sulfate, and evaporated to give the crude
Boc-protected amine. This was dissolved in methylene chloride (25 mL) and treated
with 4M hydrogen chloride in dioxane (77 mL, 2.5 equiv.). The mixture was stirred
at room temperature overnight and then evaporated. The resulting white solid was
triturated with ether and the product was collected by filtration, washed with ether,

15  and dried in vacuo (12.72 g, 85%). TH-NMR & (CDCl) 0.14 (m, 2H), 0.52 (m, 2H),

0.75 (m, 1H), 1.66 (q, 2H), 3.09 (m, 2H), 8.27 (br, 3H).

Intermediate 119

3.3,3-Trifluoroacetic acid N-hydroxysuccinimide active ester, scheme 8: (MM)

20 A stirred solution of 3,3,3-trifluoroacetic acid (9.7 mL, 110 mmoles) and N-
hydroxysuccinimide (13.92 g, 1.1 equiv.) in methylene chloride (100 mL) at 0°C was
treated with EDC hydrochloride (21.08 g, 1 equiv.). The mixture was allowed to
warm to room temperature. After stirring overnight, the solvent was evaporated and

the residue partitioned between ethyl acetate and water. The organic phase was



114 C 115 B 116 C 117 C 118 C 119 C 120 C 121 C 122 C 123 C 124 C
125 C WD 02/ 058704 PCT/ US02/00841 -295 126 C 127 C 128 C 129 C 130 C

131 B 13R002/03884 C 134 C 135 B 136 %79137 C PCT/US02/00841

washed with brine, dried over magnesium sulfate, and evaporated to give the crude
active ester which was used without further purification (22.78 g, 92%). "H-NMR §

(CDCl3) 2.86 (s, 4H), 3.51 (q, 2H).

5 Intermediate 120

Cyclopropylmethyl-3.3.3-trifluoropropyl-amine hydrochloride, scheme 8: (OO)

A stirred solution of 3,3,3-trifluoroacetic acid N-hydroxysuccinimide active ester
(12.98 g, 57.65 mmoles) in methylene chloride (80 mL) at 0°C was treated with
cyclopropylmethylamine (5.0 mL, 1 equiv.). The mixture was stirred at room

10  temperature for 14 hours and then evaporated. The residue was partitioned between
ethyl acetate and water. The organic phase was washed with water, brine, dried over
magnesium sulfate, and evaporated to give the crude amide. This was dried under
high vacuum for several hours and then, under a nitrogen atmosphere at 0°C, it was
carefully treated with a 1M solution of borane in tetrahydrofuran (173 mL, 3 equiv.).

15  The mixture was heated at reflux for 14 hours and then re-cooled to 0°C. Methanol
(50 mL) was added very carefully to avoid excess foaming, and the mixture was
heated at reflux for 5 hours. Upon re-cooling to 0°C, a solution of t-
butylpyrocarbonate (17.62 g, 1.4 equiv.) in methylene chloride (25 mL) was added.
The resulting mixture was stirred at room temperature overnight and then evaporated.

20  the residue was partitioned between ethyl acetate and water. The organic was washed
with water, brine, dried over magnesium sulfate, and evaporated to give the crude
Boc-protected amine. This was dissolved in methylene chloride (25 mL) and treated
with 4M hydrogen chloride in dioxane (36 mL, 2.5 equiv.).. The mixture was stirred

at room temperature overnight and then evaporated. The resulting white solid was



138 B 139 D 140 C 141 C 142 D 143 D 144 B 145 B 146 B 147 B 148 B
149 C 150 B 151 B 152 B 153 B 154 B 155 B 156 B WO 02/ 058704
PCT/ US02/W084/105876£96 157 B 158 B 159 B 0160 C 161 C  PCT/US02/00841

triturated with ether and the product was collected by filtration, washed with ether,
and dried in vacuo (10.10 g, 86%). 'H-NMR § (D-,0) 0.36 (m, 2H), 0.67 (m, 2H),

1.07 (m, 1H), 2.72 (m, 2H), 2.99 (d, 2H), 3.89 (t, 2H).

5  Similarly prepared:
Intermediate 121

2-Cyclopropylethyl-3.3,3-trifluoropropyl-amine hydrochloride, scheme 8: (00)

'H-NMR § (D;0) 0.14 (m, 2H), 0.52 (m, 2H), 0.74 (m, 1H), 1.61 (m, 2H), 2.73 (m,
2H), 3.20 (t, 2H), 3.38 (t, 2H).

10
Intermediate 122

n-Propyl-3,3.3-trifluoropropyl-amine hydrochloride, scheme 8: (00)

'H-NMR § (D;0) 0.98 (t, 3H), 1.71 (q, 2H), 2.72 (m, 2H), 3.06 (t, 2H), 3.36 (t, 2H).

15 Intermediate 123

Benzyl-3,3.3-trifluoropropyl-amine hydrochloride, scheme 8: (00)

'H-NMR § (D;0) 2.73 (m, 2H), 3.40 (t, 2H), 4.31 (s, 2H), 7.51 (brs, 5H).

Intermediate 124

20  p-Fluoro-benzyl-3,3.3-trifluoropropyl-amine hydrochloride, scheme 8: (O0)
'H-NMR § (D,0) 2.73 (m, 2H), 3.38 (t, 2H), 4.28 (s, 2H), 7.23 (ABq, 2H), 7.51

(ABg, 2H).



162 C 163 C 164 C 165 C 166 C 167 C 168 C 169 C 170 C 171 C 172 D
173 D 174 D 175 b 176 b 177 C 178 C 179 C 180 D 181 D 182 D 183 D

184 D 18%0D2/03B64 D 187 B 281 PCT/US02/00841

Intermediate 125

p-Chloro-benzyl-3,3.3-trifluoropropyl-amine hydrochloride, scheme 8: (00)

'H-NMR § (D20) 2.72 (m, 2H), 3.39 (t, 2H), 4.29 (s, 2H), 7.49 (q, 4H).

5 Imtermediate 126

m-Fluoro-benzyl-3,3.3-trifluoropropyl-amine hydrochloride, scheme 8: (00O)

'H-NMR § (D,0) 2.73 (m, 2H), 3.41 (t, 2H), 4.39 (s, 2H), 7.30 (m, 3H), 7.66 (m,

1H).

10 Intermediate 127

2-Phenylethyl-3.3.3-trifluoropropyl-amine hydrochloride, scheme 8: (00O)

'H-NMR § (D-0) 2.73 (m, 2H), 3.07 (t, 2H), 3.40 (m, 4H), 7.42 (m, 5H).

Intermediate 128

15 Benzyl-2.2.2-trifluoroethyl-amine hydrochloride, scheme 8: (00)

A stirred solution of benzylamine (5.0 mL, 45.77 mmoles) and triethylamine (6.4
mL, 1 equiv.) in methylene chloride (50 mL) at 0°C was treated with trifluoroacetic
anhydride (6.5 mL, 1 equiv.), dropwise over 10 minutes. After 2 hours, the solvents
were evaporated and the residue partitioned between ethyl acetate and 2% phosphoric
20  acid. The organic phase was washed with water and brine, dried over magnesium
sulfate, and evaporated. The crude amide was cooled to 0°C under nitrogen and
treated with ice-cold 1M borane-tetrahydrofuran complex (137 mL, 3 equiv.). The
reaction mixture was heated at reflux for 14 hours and then cooled to 0°C. Methanol

(50 mL) was carefully added and, when bubbling had largely ceased, the mixture was



WD 02/ 058704 PCT/ US02/00841 -297 188 B 189 C 190 C 191 C 192 C 193 C
194 C 195 C 196 C 197 0, 198 C 199 D 200 b 201 D 202 D 203 D 204
D 205 D wp0@oss70£07 D 208 D 209 D 218828 211 B PCT/US02/00841

10

15

20

heated at reflux for 5 hours. Upon cooling to room temperature, the stirred mixture
was treated with a solution of t-butylpyrocarbonate (14.00 g, 1.4 equiv.) in methylene
chloride (25 mL). After continued stirring overnight at room temperature, the
mixture was evaporated and the residue partitioned between ethyl acetate and water.
The organic phase was washed with more water and brine, dried over magnesium
sulfate, and evaporated. The residue in methylene chloride (25 mL) was treated with
4M hydrogen chloride in dioxane (69 mL, 1.5 equiv.) and the reaction was stirred at
room temperature overnight. Evaporation gave a semi-solid that was triturated with
ether. The resulting white solid product was collected by filtration, washed with
ether, and dried in vacuo (9.28 g, 90%). 'H-NMR § (D,0) 3.97 (q, 2H), 4.07 (s,

2H), 7.52 (s, SH).

Similarly prepared:
Intermediate 129

Cyclopropylmethyl-2.2.2-trifluoroethyl-amine hydrochloride, scheme 8: (00)

'H-NMR § (D;0) 0.39 (m, 2H), 0.72 (g, 2H), 1.08 (m, 1H), 3.11 (d, 2H), 4.00 (g,

2H).

Intermediate 130

Cyclobutylmethyl-2,2,2-trifluoroethyl-amine hydrochloride, scheme 8: (00)
'H-NMR § (D,0) 1.75-2.02 (m, 4H), 2.12 (m, 2H), 2.71 (m, 1H), 3.24 (d, 2H), 3.93

(q, 2H).



212 B 213 B 214 B 215 B 216 B 217 B 218 C WO 02/ 058704 PCT/ US02/ 00841
-298 219 C 220 C 221 C 222 C 223 C 224 C 225 C 226 C 227 C 228 C
229 C 23900202304 C 232 C 233 D 234 383_235 D PCT/US02/00841

10

15
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Intermediate 131

2-Cyclopropylethyl-2,2.2-trifluoroethyl-amine hydrochloride, scheme 8: (OO)

'H.NMR § (D,0) 0.14 (m, 2H), 0.53 (m, 2H), 0.76 (m, 1H), 1.64 (g, 2H), 3.30 (t,

2H), 3.98 (q, 2H).

Intermediate 132

n-Propyl-2.2.2-trifluoroethyl-amine hydrochloride, scheme 8: (00)

'H-NMR § (D,0) 1.00 (t, 3H), 1.76 (m, 2H), 3.17 (t, 2H), 3.97 (g, 2H).

Intermediate 133

p-Fluorobenzyl-2.2.2-trifluoroethyl-amine hydrochloride, scheme 8: (00O)

'H-NMR § (D;0) 3.98 (q, 2H), 4.40 (s, 2H), 7.24 (t, 2H), 7.53 (m, 2H).

Intermediate 134

m-Fluorobenzyl-2.2.2-trifluoroethyl-amine hydrochloride, scheme 8: (00)

'H-NMR § (D,0) 3.97 (q, 2H), 4.39 (s, 2H), 7.30 (m, 3H), 7.66 (m, 1H).

Intermediate 135

p-Chlorobenzyl-2,2.2-trifluoroethyl-amine hydrochloride, scheme 8: (00)

'H-NMR & (D,0) 3.98 (q, 2H), 4.39 (s, 2H), 7.50 (m, 4H).

Intermediate 136

2-Phenylethyl-2.2.2-trifluoroethyl-amine hydrochloride, scheme 8: (O0O)

IH-NMR § (D,0) 3.10 (t, 2H), 3.49 (t, 2H), 4.00 (g, 2H), 7.41 (m, 5H).



236 D 237 A 238 A 239 B 240 B 241 B 242 B 243 B 244 B 245 B 246 B
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Intermediate 137

Cyclopropylmethyl-2,2.3.3,3-pentafluoropropyl-amine hydrochloride, scheme 8:
(00)

5 'H-NMRSJ (D;0)0.41 (m, 2H), 0.72 (m, 2H), 1.21 (m, 1H), 3.14 (d, 2H), 4.06 (¢,

2H).

Intermediate 138
n-Propyl-2.2.3.3.3-pentafluoropropyl-amine hydrochloride, scheme 8: (00)

10 'H-NMRS§ (D;0) 1.00 (t, 3H), 1.78 (m, 2H), 3.20 (t, 2H), 4.05 (t, 2H).

Intermediate 139

bis-Cyclopropylmethyl-amine hydrochloride, scheme 8: (00O)

'H-NMR § (D,0) 0.35 (m, 2H), 0.68 (m, 2H), 1.07 (m, 1H), 2.95 (d, 2H).

15
Intermediate 140
Cyclopropylmethyl-ethyl-amine hydrochloride, scheme 8: (OO)
'H-NMR § (D,0) 0.34 (m, 2H), 0.67 (m, 2H), 1.04 (m, 1H), 1.27 (t, 3H), 2.90 (d,
2H), 3.08 (q, 2H).
20

Intermediate 141

2-Cyclopropylethyl-ethyl-amine hydrochloride, scheme 8: (00)

"H-NMR § (D;0) 0.12 (m, 2H), 0.51 (m, 2H), 0.73 (m, 1H), 1.28 (t, 3H), 1.60 (m,

2H), 3.12 (m, 4H).
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Intermediate 142

2-Cyclopropylethyl-propyl-amine hydrochloride, scheme 8: (0OO)

'H-NMR § (D;0) 0.13 (m, 2H), 0.51 (m, 2H), 0.72 (m, 1H), 0.97 (t, 3H), 1.58 (g,

5 2H), 1.66 (m, 2H), 3.00 (t, 2H), 3.13 (t, 2H).

Intermediate 143

Cyclobutylmethyl-propyl-amine hydrochloride, scheme 8: (0OO)
'H-NMR § (D,0) 0.95 (t, 3H), 1.60-2.05 (m, 6H), 2.10 (m, 2H), 2.62 (m, 1H), 2.96

10  (t,2H), 3.06 (t, 2H).

Intermediate 144

Benzyl-propyl-amine hydrochloride, scheme 8: (00)

'H-NMR § (D-0) 0.96 (t, 3H), 1.71 (m, 2H), 3.04 (t, 2H), 4.23 (s, 2H), 7.50 (m, 5H).

15
Intermediate 145
3-Pyridylmethyl-propyl-amine hydrochloride, scheme 8: (00)
'H-NMR § (D:0) 0.99 (t, 3H), 1.73 (m, 2H), 3.13 (t, 2H), 4.51 (s, 2H), 8.11 (t, 1H),
8.67 (d, 1H), 8.87 (d, 1H), 8.95 (s, 1H).
20

Intermediate 146

2-Pyridylmethyl-propyl-amine hydrochloride, scheme 8: (00)

'H-NMR & (D;0) 0.97 (t, 3H), 1.71 (m, 2H), 3.14 (t, 2H), 4.50 (s, 2H), 7.81 (m, 2H),

8.30 (m, 1H), 8.56 (d, 1H).
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Intermediate 147

4-Pyridylmethyl-propyl-amine hvdrochloride, scheme 8: (00)
'H-NMR § (D,0) 1.00 (t, 3H), 1.77 (m, 2H), 3.21 (t, 2H), 4.61 (s, 2H), 8.18 (d, 2H),

5 8.91(d,2H).

Intermediate 148

p-Fluorobenzyl-propyl-amine hydrochloride, scheme 8: (O0)

'H-NMR § (D,0) 0.96 (t, 3H), 1.73 (m, 2H), 3.03 (t, 2H), 4.22 (s, 2H), 7.22 (t, 2H),

10 7.51 (m, 2H).

Intermediate 149

m-Fluorobenzyl-propyl-amine hydrochloride, scheme 8: (O0)

'H-NMR § (D:0) 0.98 (t, 3H), 1.73 (m, 2H), 3.14 (t, 2H), 4.39 (s, 2H), 7.30 (m, 3H),

15  7.65(m, 1H).

Intermediate 150

p-Chlorobenzyl-propyl-amine hydrochloride, scheme 8: (00)

'H-NMR & (D20) 0.96 (t, 3H), 1.71 (m, 2H), 3.03 (t, 2H), 4.22 (s, 2H), 7.47 (q, 4H).
20
Intermediate 151

2-Phenylethyl-propyl-amine hydrochloride, scheme 8: (00)

'H-NMR § (D,0) 0.95 (t, 3H), 1.69 (m, 2H), 3.05 (m, 4H), 3.32 (t, 2H), 7.37 (m,

5H).
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Intermediate 152

2-Phenylethyl-ethyl-amine hydrochloride, scheme 8: (OO)

'H-NMR § (D;0) 1.26 (t, 3H), 3.11 (m, 4H), 3.32 (t, 2H), 7.41 (m, SH).

Intermediate 153

Allyl-propylamine hydrochloride, scheme 8: (0O0)

A stirred solution of allylamine (10.0 mL, 133.3 mmoles) in methylene chloride (80
mL) at 0°C was treated with propionic anhydride (8.54 mL, 0.5 equi.v), dropwise

10  over 10 minutes. After 2 hours, the solvents were evaporated and the residue
partitioned between ethyl acetate and 2% phosphoric acid. The organic phase was
washed with brine, dried over magnesium sulfate, and evaporated. The crude amide
in toluene (10 mL) was cooled to 0°C under nitrogen and treated with a 3.33M
solution of Red-Al in toluene (7.1 mL, 2.5 equiv.). After stirring at room temperature

15  for 14 hours, the mixture was cooled to 0°C and carefully quenched with acetone (12
mL). The reaction was allowed to warm to room temperature and then was treated
with methanol (3 mL) and, after a further 1 hour at room temperature, a solution of t-
butylpyrocarbonate (2.87 g, 1.4 equiv.) in methylene chloride (5 mL). After 14 hours
at room temperature, the solvents were evaporated and the residue partitioned

20  between ethyl acetate and 10% aqueous citric acid. The organic phase was washed
with more water and brine, dried over magnesium sulfate, and evaporated. The
residue in methylene chloride (5 mL) was treated with 4M hydrogen chloride in
dioxane (6 mL, 2.5 equiv.) and the reaction was stirred at room temperature

overnight. Evaporation gave a semi-solid that was triturated with ether. the resulting



334 B 335 A 336 A 337 B 338 C 339 A 340 C 341 A 342 B WD 02/ 058704

PCT/ US02/ 00841 -302 343 B 344 B 345 A 346 B 347 A WD 02/ 058704

PCT/ US02/W084/105876803- What is clainmed is; 2?1 A conpound ofCEarsoudm4(1) Y R
a

(D 5 A or a pharmaceutically acceptabl &

10

15

20

25

It or solvate thereof wherein

white solid product was collected by filtration, washed with ether, and dried in vacuo
(0.760 g, 60%). "H-NMR § (D,0) 0.97 (t, 3H), 1.70 (m, 2H), 3.01 (t, 2H), 3.66 (d,

2H), 5.50 (t, 2FD), 5.91 (m, 1H).
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CRF; Receptor Binding Protocol

CREF receptor antagonists, by occupying the same receptors, blocks the
accessibility of the receptors to CRF, a hypothalamic factor mediating body's
responses to physiological and psychological stress. The following radioligand

binding assay examines the ability of the antagonists to bind the CRF; receptors by



Rl is H Cl_6al kyl, Cl_6hal oal kyl, Cl1_6al koxy, Cl_6thioal kyl, cyano, hal o,
C3- 10 7cycloal kyl, -Cl1 6al kyl ene-C3_7cycl oal kyl, C2_6al kenyl or
C3_6al kyrnwbD;02/05€04 s C(D)NR3R4, D - D' ( (R4) or CH2N R3R¢TS0Y/608@H2 or a

bond; D' is C GOHor CH wherein 15 § " Cis attached to R3 by a single

or double bond; said Cis attached to R4 by a single or doubl e bond;
provided that Cis not attached to both R3 and R4 by double bonds; 20 said
CH i s att achassessingtheirbilitn iaspmpetegvish binding of GRF tp e sgcepfocHnicgllat t ached t o
R3 and R4 by single bonds; DisOorS; R3 and R4 are each independently

sel ect ed fr omenfitoragy. ouCongroands ofithe pi2Sent invdntiGi exemiitified ifCdx fhlpAeobl1Bwll,
-Cl_6hydroxyal kyl, -d _ 4al kyl ene- O C1_4al kyl , -Cl1_3al kyl ene-C _6t hi oal kyl ,

- Q2 6al kyl khenet KGlalddl1k@xtan2r5 dedroifiolel, 0Sdekbdble £.C1_6al kyl ene WO 02/ 058704
PCT/ US02/ 00841 -304 C3_7cycloal kyl, C2_6al kenyl, C3_6al kynyl ,

-Cl_6al kyl ene-CN, -d _ 6al kyl ene-heterocycl o and -Cl _6al kyl ene-aryl ;
wherein said aryl of said -Cl _6al kyl ene-aryl is optionally substituted

o O e ok N FTE e STl S M3 RS B 855 8ed O™

CO, as a monolayer in medium consisting of MEM supplemented with 10% heat-
inactivated fetal bovine serum, 0.1 mM nonessential amino acids, 1 mM sodium
pyruvate and 2 mM L-glutamine. Cells were transformed by exposure to 2.5 uM 5'-
bromo-2'-deoxyuridine for 10 days. After transformation, cells were rinsed twice

10  with phosphate-buffered saline, and incubated for 10-15 min. at 4°C in
homogenization buffer consisting of 50 mM Tris (pH 7.2), 10 mM MgCl, and 2 mM
EGTA. Cells were transferred from plates to polypropylene tubes (16 x 100 mm),
homogenized and centrifuged at 32,000 x g for 15 min. Pellets were resuspended by
homogenization in buffer and centrifuged at 32,000 x g for 15 min. Pellets were

15 resuspended in homogenization buffer then stored at -80°C until needed.

Radioligand binding assays. Membranes (150 pg /well) were incubated with ['2°I]-
oCRF (100 pM) and increasing concentrations of test compound for 100 minutes at
25°C in a total volume of 200 pl. The assay buffer consisted of 50 mM Tris (pH 7.2),
20 10 mM MgCl,, 0.5% BSA, 0.005% Triton X-100, 10 pg/mL aprotinin and 10 pg/mL
leupeptin. Assays were stopped by addition of ice-cold wash buffer (50 mM Tris, pH
7.4 and 0.2% BSA). Filtration over glass fiber filters (Whatman GF/B) previously
soaked in 50 mM Tris, pH 7.2 and 1% BSA was carried out using a Brandel cell

harvester. Filters were washed with 10 mL of ice-cold wash buffer. Non-specific



fluoro, chloro, brono, cyano, nitro, Cl_4alkyl and Cl1_3_al koxy; or R3
and R4 together with the nitrogen to which they are attached 10 forma
five or swe-xestyer ed het erocycl e, said P@berocycl e opti on&CITyUSowoNsai ni ng
one additional heteroatom selected froffthe group consisting of N, S and
0; and said heterocycle optionally substituted with one or 15 nore groups
sel ected fromthe group consistin of Cl.6al kyl, Cl 6al koxy, aryl,

- C1_4al kyl enbindingyas definediyithd @M HICRFe ACsoradiesifor GRY and fast esfmprainds
-Cl_4al kyl ene- aryl is optionally substituted 20 with one to three of the
same or di f veressalcutasdabby hordiniear isgtessidredsing 4 one-sikecbigdingruoen(SirgfhiPag of
fluoro, chloro, brono, cyano, nitro and Cl_3al koxy; 25 XisC, Y is C A
i's WO 02/ 058pQénPCT/ US02/ 00841 -305 G



Y1 wherein Xl is Nand is attached to X; 5 Yl is Nand is attached to Y,
Gis ~y 2- - J--Z1 wherein 10 y2 is N, CH CH2, C(O, C(S), CRS, CHRS or
CE1l and iwoOoabssgehed to Y'; J is CH CH2, C(O, C(S), CR6pPCCHR62/0m4bond or
CE2; Z1 is CH CH2, C(O, CS), CRrv, 2% or CE3 and is attached to Z; 15
whereln R5, R6 and R7 are each |ndepend }Ty selected fromthe group
consisting of -CN, -Cl1_ 4 alk(en)ylene-CN, halo, Cl1 _6alkyl, C2 6al kenyl ,
C3_6al kynyl, Cl1_6hal oal kyl, 20 aryl, -Cl _4al k(en)yl ene-aryl, -Cl_4-
aIk(en)yleneghetﬁ:ocyclo, heterocyclo - d 4al k(en)yl ene- ami no,

- Cl_4al kyl en abledi no- d - 4al kyl, aryl-amno, -amno-(C 1.6alk(en)yl)1l 2,
-am no-aryl, K@U&Q%}{ﬁ Qié%@ﬁ%cpg/o%% §984b,000388 heterocyclo,

Cl_6al koxy, -0-aryl and - O-hetérocyclo;
Example number | K; (CRE-1R), nM
1 C
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El and E2 together formnoieties selected from the group consisting of
C4-al k(en)lyene, 5 N(CH)3, CHN(CH)2, N(CH)2N, N=NCH=N and NCHNCH; wherein
sai d noi ewDeg/0587@4 opti onal |y substituted with hal ogen, - @NI/USC/6@B4a] Kyl

C3- C6cycl oal kyl, 10 substituted or unsubggi.tuted phenyl, hydroxy,

C - Cal koxy, SH, Cl-CA4thioal kyl, NH2, NH(C -C4alkyl) or N(CO - C4al kyl) 2;
15 E2 and E3 together formpnpieties selected from the group consisting of

C4-al k(en)lyene, N(CH)3, CHN(CH 30 N(CH)[2N, N=NCB=N and NCHNCH, wherein
said noieties are optionall } . n, -CN,
C - C4al kyl, C3-Co6cycl oal kyl substi t ut ed or unsub@titu;ed phenyl ,

hydr oxy, C -C4al koxy, SH, '-L4t§boaikyi, NH2T—257NA(CL- C4al kyl ) or N(C -
C4al kyl)2; El and E3 together form noietlies sel ected ffromthe group
consi sting of C4-al k(en)lyehne, 33 B
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N(CH) 3, CHN(CH)2, N(CH) 2N, 30 N=NCH=N and NCHNCH, WD 02/ 058704

PCT/ US02/ 00841 -307 wherein said noieties are optionally substituted with
hal ogen, wOMN2/0582p4 C4al kyl, C3-C6ecycl oal kyl, substituted ecTmssubmsti t uted 5
phenyl, hydroxy, C,-C4al koxy, SH O -C4bhi oal kyl, NH2, NH(C -C4al kyl) or
N(G - Cdalkyl)2; Zis NV, wherein Vis phenyl, 2-pyridyl or 3-pyridyl
substituted with two to 10_three of the sane or different substitutents
selected fromthe group consi stiﬁ@ of CL _4al kyl, € _44l koxy,

C _6t hi oal kyl , Cl1_4hal oal kyt ..aéﬂger., f (G Shatyt)y2-and CN; and provi ded
that if y2 is N then Jis|a bond%nd Z' [is not ; 15 if y2 is CE1l and
Z1 is CE3, then J is a bond™7 7T g 1S not CEL andcZ 1fs not CE3, then J is
not CE2; if J is CE2, then Y2 is CEl1 and Z1 is not CE3J, CR7 or CHR7; or

20 Z' is CE2 and Y2 is not [CEl, GRG or CHRS . 2. ABconpgound according to
claiml wherein V is phenyl e+3-pyrdytanrd+s—sybstituted wth two to
three of the sane or differjent su titut&nts sel ecked flromthe
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group consisting of Cl_4alkyl, Cl_4al koxy, G _6thioalkyl, Cl_4haloalkyl,
hal ogen, N(Cl 25 C4al kyl )2 and CN, said substituents attached at the 2, 4
or 6-posiwpDmn®s87h4 sai d phenyl or said 3-pyridyl. 3. A corpoarsd2/emseor di ng
to claiml wherein Vis 2-pyridyl and iggyubstituted with two of the sane
or different substitutents selected fromthe group consisting of WO

02/ 058704 PCT/US02/00841 -308 Cl1 dalkyl C1 dalkoxy (C1 6t hioal kyl,

Cl. 4hal oal kyl , hal ogen, N( 1-C4a| Ry )2 and CN:; saBd sbstituents attached
at the 3 and 5-positions offsatrd "6py||u A eRIPot nd according to
claiml wherein R1L is Cl. 64l kyl or- Cl_6hal oal kyI 5. A conmpound accordi ng
to claim1l wherein Rl is ngthyl ogytrifldoronmethylg¢ 5 6. A conpound
according to claim1 whereijn R2 is C(D)NR3R4 and Dis ¢ 7. A conpound
according to claim1 whereijn R2 i§8 CH2N R3R4. 8. ACconpound according to
claiml wherein R2 is D - DR3H{R4)—D+Hs—aberd—agrd—D is GCOH 9. A
conpound according to claim 1l WnePgl n RRlis D- D'¥R3)(jR4), Dis a bond and
10 D' is Cor CH 10. A conpound ggcordifng to clarg L wherein R3 and R4 are
each independently selected fromthe grqup consisting |of H Cl.6al kyl,
Cl_6hal oal kyl, -Cl1_ 6hydr oxyal kylol - Cl _4al kyl ene-O C1_J4al kyl ,

- Cl_3al kyl ene- C1_6t hi oal kyl} sal kyli-dene-{Cl4al Hoxy) 2,

C3_7cycl oal kyl, -Cl1_6al kyl gne- CS_H’)@ycI oallkyl , CZ @5 6ql kenyl , C3_6al kynyl
and -Cl_6al kyl ene-CN. 11. Corrpollbga accqraimng to BI arm 1 wherein R3 and R4
together with the nitrogen [ to which they are attached [forma five or

si x-menbered heterocycle. 2. A c@apound [accordingcto glaim 1l wherein Vis
2, 4, 6-trinmethyl phenyl. 13—A conpoundlaccording to dlaiml wherein Vis
2, 4- di chl or ophenyl . 105° C
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20 14. A conpound according to claim1l wherein R5, R6 and R7 are each

i ndependent |y
Cl. 6hal oawkyk/osdsenzyl ,
Cl1_3al kyl - pyri dyl .
is a bond and Z' is CH2.
CH Jis a bond and Z

phe

is

sel ected fromthe group consisting of hal ogen,
C1_Palrkysoz/oesdpl y!
15. A conpound according to cla|n11 wherein Y2 is CH2, J
16. A compount®®¥ccording to claim 1 wherein Y2 is

nyl, d _3al kyl-i m dazol yl,

Cl. 6al kyl
and

ng to claiml

wherein Y2 is CR5, Jis a bEnd ank26z1 i s |CH wheretn s;id R5 is halo. 18. A
conmpound according to cl ai mi—wherera—Y24s—€H—3xs—ajbond and Z° is CRY
wherein said R7 is halo. 19 A c ound according to cllaim1 wherein Y2 is
CH J is a bond and Z1 is QR7 30pgherein sard R7 ¢s hal o, cyano or
Cl_6al kyl. 20. A conpound cording to cllaiml1 whereinly2 is C(O, Jis a
bond and Z1 is CH2. 21. A conpouﬁﬂ accornding to cCaim|l wherein Y2 is CH2,
Jis abond and Z1 is C(O. uu“ rpeyhd—accordirg—+Ho claim 1l wherein Y2
is CH2, Jis CH2 and Z1 is WB 02/05@704 PCT/U§02/Q0841 -309 23. A
conmpound according to cl ai |/ N R (TS CNor 3 and Y2 is CH2, Jis
CH2 and Z' is CH2. 24. A connoun accordinqﬁto claiml wherein Y2 is c(O,
Jis CHand Z° is CH 25. |A compi2nd acgordi ng toCclaijm1 wherein Y2 is
CH Jis CHand ZI is (O . —526—A——conrpound—according to claim1 wherein
Y2 is CEl, Jis a bond, Z |s CE?aﬁherelr El and t oget her form
C4-al k(en)l yene optionally SUDS[IEM}EG Wirth haiuggn. 7. A conpound
according to claim1 whereijn Y2 is CE, J is a bond, ZI|is CE3 wherein El
and E3 together form N(CH) 3 opthnﬁlly sybstitutedBw t hf hal ogen, 10
nmet hoxy, nethyl or nitrile.
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28. A conpound according to claim1 wherein R2 is CH2ZNR3R4, R3 is ethyl
J is a bond, Z
twoeriss704d orm N(CH) 3 optionally substituted w th raragengosaet hoxy,

Y2 is CHE

propyl, R4 is -(CH2)2-phenyl,

and E3

methyl or nitrile. 15 29. A conpound ac
CE, Jis a bond, Z2 is CE3

CHN(CH) 2, N(CH) 2N, N=NCH=N
30. A conpound or pharmaceu
selected from the group co
Cycl opropyl met hyl - (2, 2, 2-tr
trifluoronethyl-8-(2,4,6-tr
a] pyrimdin-3-ylnethyl]-am
Cycl opropyl net hyl - (2, 2, 2-tr
trifluoronethyl-8-(2,4,6-tr
n-3- yl net hyl ] - am ne;

Et hyl -[ 2-net hyl -8-(2, 4, 6-tr
tetraaza-cycl opental a]i ndeng3
Cycl obutyl methyl -[2 25

nmet hyl -8-(2,4,6-trinmethyl-p
- ylmethyl]-propyl -amne; |
1,3a, 7, 8-tetraaza-cycl opent
[ 8-(2-

Chl or o- 4, 6-di net hyl - phenyl ) ¢
n- 3-yl nethyl]-cycl obutyl nme
[8-(2-Chloro-4,6-dinmethyl-p
2-methyl -8H 1, 3a, 7, 8-tetraag
| - am ne;

8- (2- Chl or o- 4, 6-di met hyl - ph
ylnmethyl)-8H 1,3a,7,8-tetr
6- Chl oro-2-ethyl -7-(2,4 WO
di chl orophenyl ) -7H i m dazo|
di propyl am de; 3-[(N, N-Di pr

ord
wher ei n EI‘%W&
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ionally substi

or
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m 1l wherein Y2 is
form N(CH) 3,
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di cl orophenyl )-7H i m dazo[ 1, 2-a] i m dazol e; 6-Chl oro-2-ethyl-7-(2, 4, 6-
tri met hyl phenyl )-7H i m dazo[ 1, 2-a] i m dazol e- 3-carboxylic acid N 5
cycl opr opybreewossyb4+ N- et hyl am de; 3-[ (N-Cycl opropyl net hyl - NPCT/US02/00841
et hyl am no) met hyl ] - 6- chl oro-2-et hyl - 7-(2 6-trinet hyl phenyl)-7H i m dazo |
1,2- a]imdazole; 6-Chloro-2-trifl uor onet Y| -7-(2,4,6-trinmethyl -phenyl)-7H
i mdazo |
1, 2-a] i m dazol - 3-yl net hyl ] - cycl opt8pyl methyl - (2,2, Btrifluoro-ethyl)-
ine; 6-Chloro-2-trifl uoropet—"t—(2416-trin nyl)-7Him dazo[ 1, 2
i(r)ne,GChoo t uor o AT AN ngt-h%l——phey) m dazo[ 1,
a] i m dazol - 3-yl net hyl | - cycl ppropytggthyt=i2-2,373 g pent af | uor o- propyl ) - am
ne; [6-Chloro-2-trifluorongthyl-7-1(2,4,6-tri nethyﬁphenyl)-?l—l—i m dazo |
1,2- a]imdazol-3-ylnethyl]tcycl opgopyl met hyl - et hylcr am pe; [ 6- Chl or o- 2-
trifluoronmethyl-7-(2,4,6-trprethyl-phenyll)-7Himdazo [} 1, 2-a]im dazol - 3-
yl met hyl ] - cycl obutyl met hyl - (2, 2, 219% i f | uof o- et hyl )Cam ne; [ 6- Chl oro-2 15
trifluoronmethyl-7-(2,4,6-trfmet nyi9 tenyt)—="7Hm uz(-ELuL H 2-a] i m dazol -
yl met hyl ] -propyl -(3,3,3-trifl uoro- pj)opyl)-am ne;
[6-Chloro-2-trifluoronmethylr7- (21¢4 6-trijmethyl-phenyl)} 7Hi m dazo |
1,2-a]imdazol -3-yl nethyl]-pthyl- phenet hyl - ami ne;
[6-Chloro-2-trifluoromethyl}7-(2, 9%-trinethyl -pheﬁyl) 7H i midazo[
1, 2-a]i mdazol - 3-yl met hyl | - 2-‘,3'7\,'19;§rupyi ethyH) (% 3—3rtrifluoro 20
propyl)-am ne; and
[6-Chl oro-2-trifluoronmethylt7-(2, fo6-Tr1 net hyl -phegyl)-|'H im dazo [
1, 2-a]imdazol -3-yl methyl ] -(2-cycl opropyli-ethyl)-(2,2, 2rtrifluoro-ethyl)-
am ne. 31. A nethod of treating dEi# essign, anxietq, affective disorders,
post-traumatic stress di sopder—post—eperativre—st+ess- headache, drug
addi ction, eating disorders] 25 aq9§) obesilty, suddeR death due to cardiac
di sorders, iritable bowel smronﬁm nyper{tensi omn, ndrione X, inflammtory
di sorders, stress-induced i ne suppresssion, infertilfity, stress-induced
insomi a and ot her sleep digsorder2)1 seiZzures, epibepsy, stroke and

cerebral ischema, traumatipg—b+ QLZnOZI AH-\ gf@L—oL-hﬁr_
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
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di sorders requiring neuroprotection, drug or alcohol w thdrawal synptons,

ot her 30 disorders including tachycardi a, congestive heart failure,

ost eopor owDIR/0ps7@4rAt Ure  birth, psychosoci al dwarfism ul eeraisotomur hea and
post-operative ileus conprising the adn g_i stration of a pharnaceuti cal

conposition conprising a conpound according to claiml. WO 02/058704

PCT/ US02/ 00841 -311- 32. A conpound of Formula (\\HH) y2 --j O- Yl | Z1
(MHH) 1l / z R/ X-_ Xl 5 wherei2?d9R1 is|H, Cl1_6al®yl, |C1_6hal oal kyl
Cl_6al koxy, C1_6t hi oal kyl , eyane—hato—E3—TFeyectoatkyh,
G 6al kyl ene-G3_7cycl oal kyfl . <2289 kenyl| or C3. 6al kyryl: R8 is

O Cl_4al kyl, -N(CH3) (OCH3) [or ot @9% suitaplre Teavigg grjoup; 10 Xis C, Y is
C XLis N YlisN Y2 ig CH2; 15 J isiCH2 or a bond:f Z1 is CH2 or C(O;
and Z is NV, wherein V is [phenyl2222-pyrifdyl or 3-@yridyl substituted with

two to three of the sane or—eh—i—f—eiri%m——su-kﬂsi—r—t—u{—en{—é—seLected fromthe
224
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233
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236
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240
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242
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248
249
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group consisting of Cl _4al kyl, Cl_4al koxy, C1_6thioal kyl, Cl1_4hal oal kyl

20 hal ogen, N(Cl- C4al kyl )2 and CN. 33. A process for prepari ng a conpound
of For nulwOo(Owbl$704A0 02/ 058704 PCT/ US02/ 00841 -312 R8 Y2 PCU/ushe/is4zl (\VWHH)
1 / z RI/X-_ Xi wherein RLis H, Cl_Gea_g#%_I, Cl_6hal oal kyl , Cl1_6al koxy,
Cl1_6t hi oal kyl, cyano, 5 halo, C3_7cyclo

-Cl_6al kyl ene- C3_7cycl oal kyl, C2.6al kenyl or C3 6alkynyl; R8 is

O C1_4al kyl, -N(CH3) (OCH3) pr ot hg$0suita Ie | eavi @y grpup; XisC Yis G
10 X1 is NN YisN Y2 is CH2: J is CHR a—bond,—Z11s CH2 or C(O; and
15 Zis NV, wherein Vis p1eny| 2Q]-pyrldyl or 3- pﬁ'ldy substituted with
two to three of the sane or mrre%? bUU*[ILULenLg:th ected from the
group consisting of Cl_4al kyl, al koxyl Cl 6thioal kyl|, C _ 4hal oal kyl,
hal ogen, N(C -C4al kyl )2 and|CN;, 253
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20 conprising reacting a conpound of Formula (UFF) z' Y2 Hz/ \J/ Br (UFF)
wherein Z, Z1, J and Y2 are defined as for Fornmula (WHH); 25 WD 02/058704
PCT/ US02/W034/@5876813- with a conpound of Formula (UFF ' ) PR3/URR2/0084Br \\ ~
(UFF ) ~g XI RL wherein RL, R$ , X Y.qaqf. and Y' are defined as for

Formula (WHH); 5 in the presence of a suitable base and polar aprotic

solvent to yield a compound of Formula (VGG ZI ZH R8 / Y2 J/ 1 Y-Y \\ /
Br (VGG sX-X1 R1 281 D
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wherein 10 R1l, R$ , X, VY, X1, Y, Y2, J, Z' and Z are defined as for
Formula (WHH); and reacting said conpound of Forrmula (VGG with a

hi gh- boi IWog2fp8876¢ pol ar aprotic solvent and a suitabl e PCIEse2/emit under
suitably high tenperature. 15 34. A conpgund of Formula (Z') R8 j2 Z1 YI |
Yz (Z) RL/X_ X1 20 wherein WO 02/058704 PCT/US02/00841 -314 R is H,
C _6al kyl, Cl_6hal oal kyl, Cl_6al koxy, Cl1 6thioalkyl. cyano, halo,

C3 7cyc| oal kyl, -C _6al kyI epe- C3_Fkycl oal|kyl , C2. 68l kenyl or C3_6al kynyl ;
R8 is OCl_4al kyI, - N( CH3) ( BSH3y—o+—sot-her nu'*ﬂh' e—eawyy ng group; 5 Xis G
Yis C Xlis N Ylis N|y2 is3@H or grs; 10 R5G s skl ected from the
group consisting of -CN, -Ci—4— 314 C
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al k(en)yl ene-CN, hal o, Cil.6alkyl, C2_6al kenyl, C3_ 6al kynyl,

Cl. 6hal oal kyl, aryl, -Cl1 _4alk(en)ylene-aryl, -

Cl_4al k( ewpybkessyohet erocycl o, heterocyclo, -Cl_  4al k( en) yCenso2/ensino,

- C1_4al kyl ene-am no-Cl_4al kyl, 15 aryl - aggy,no, -am no-(Cl_6al k(en)yl)1_2,
-am no-aryl, - am no-heterocyclo, Cl_6al’kbxy, -0-aryl and -0- heterocyclo;
Z1 is C(O; and Zis NV, wherein V is phenyl. 2-pyridyl or 3-pyridyl
substituted with 20 two td three46f thelsane or dBfferlent substitutents
selected from the group corsistihrg—e—Cl—4alkyy—Cc1 44l koxy,

Cl_6t hi oal kyl, A _ 4hal oallkyl , I'%aogen, N( Cl -C4a|§iy| )4 and CN. 25 35. A
process for preparing a conpound gk Formutra (Z7) 73 \zi O-YLI YI I
I~ Z (Z R/ X-_ X1 WD 02/0598704 PCT/US02/00841 - 315- erein R is H,

Cl- 6al kyl, Ci1-6hal oal kyl, (1-6al kagey, Cl]|6thioal kyB, cyano, hal o,

C3- 7cycl oal kyl , -Cl1-6al kyl qne=_C3-_7-c_)u;Laal kyl  C2-Balkenyl 5 or

C3-6al kynyl ; R8 is O Cl-4allkyl, -M{CH3)((QCH3) or obher [suitable |eaving
group; XisC




Yis G X1

is N 10 YisN, y2is CHor CR5 R5 is selected fromthe

group consisting of -CN, -Cl-4- alk(en)ylene-CN, halo, d 6alkyl,

C2- 6al kerwyb,02@8706al kynyl , Cl1-6hal oal kyl, aryl, -Cl-4al k(eargsenessar yl ,
Cl- 4al k(en) yl ene-heterocycl o, heterocyclo, -Cl1_ 4al k(en)yl ene- am no,
- Cl1- 4al kyl ene- am no- C1_4al kyl, aryl - ani3®d: - ani no- (Cl-6al k(en)yl)1-2,
- am no- heterocycl o, Cl-6al koxy, -0-aryl and -0- heterocycl o;

-am no-aryl,

20 Z1 i s C(OWhatiedclZinied ifs- V, wherein V is phenyl, 2-pyridyl or 3-pyridyl

substituted with two to three of the sanme or different substitutents
selected from the group consisting of d -4alkyl, Cl-4alkoxy,

Cl- 6t hi oal kyl, d - 4hal oal kyl, hal ogen, N(Cd -C4al kyl )2 and CN;, 25
conpri si ng rdadt¢amgpandefoumdad Forrmula (X) HZ Z1Br (X ) wherein WO
02/ 058704 PCT/ US02/00841 -316 Z, Z' and Y2 are defined as for Forrmula (T);
wi th a conpound of Fornmula (UFF ' )

10

15

20

25

or a pharmaceutically acceptable salt or solvate thereof
wherein
R'is H, Crsalkyl, Cy¢haloalkyl, C;.¢alkoxy, C;.¢thioalkyl, cyano, halo, Cs.
seycloalkyl, -Cy.salkylene-Cs.scycloalkyl, Co.galkenyl or Cs_galkynyl;

R*is COINR’RY, D’- D’ R)H(RY or CH,N R*R

D’ is CH; or a bond;

D’ is C, C-OH or CH
wherein

said C is attached to R? by a single or double bond;
said C is attached to R* by a single or double bond;
provided that
C is not attached to both R* and R* by
double bonds;
said CH is attached to R> and R* by single bonds;
said C of C-OH is attached to R® and R* by single
bonds;

DisOorS;

R® and R* are each independently selected from the group consisting
of H, Ciealkyl, Cjghaloalkyl, -Cjg¢hydroxyalkyl, -Cj.
salkylene-O-C;j_salkyl, -Cj.salkylene-Cj_gthioalkyl, -C,.
salkylidene-(Cj_4alkoxy),, Cs.scycloalkyl, -Ci.salkylene-

15



RB 7Y1 OY Br (X') X-Xi 5Rl~ wherein R, R X Y, X1 and Y1 are
defined as for Fornmula (Z'); in the presence of a suitable base and pol ar
aprotic swbwefss7o yield a conpound of Fornula (Y') 10 ZBRCTR&0Z/@sZl 1 Y O
Y\ /Br (Y) 1/ X--X1 R wherein R1, R8_304_X, Y, X1, Y1, Y2, Z1 and Z are
defined as for Formula (Z'); and reacting said conmpound of Formula (Y')
with a high-boiling point polar aprotic 15 solvent and a suitable silver
salt under suitably high tergecptloalkyl, G6salkenybfhcalkynydf -Graalkyleac-CMW'-£1.2 R$

j zz=Z1 OYvIYL 1 (A salkylene-heterocyclo and -Cy.¢alkylene-aryl;

wherein said aryl of said -Cjealkylene-aryl is optionally

substituted with one to three of the same or different

5 substituents selected from the group consisting of
fluoro, chloro, bromo, cyano, nitro, Cj.salkyl and Cj.;.

alkoxy;

or
R? and R* together with the nitrogen to which they are attached

10 form a five or six-membered heterocycle,

said heterocycle optionally containing one additional
heteroatom selected from the group consisting
of N, S and O; and

said heterocycle optionally substituted with one or
15 more groups selected from the group consisting
of Ci.salkyl, Cj.¢alkoxy, aryl, -C;.4alkylene-
aryl, pyridyl and halogen;

wherein said aryl of said -C;.4alkylene-
aryl is optionally substituted
20 with one to three of the same or
different substituents selected
from the group consisting of
fluoro, chloro, bromo, cyano,

nitro and C;j_salkoxy;

25
Xis C;
Y is C;
Ais



Il R/ X--X1 20 WO 02/ 058704 PCT/US02/ 00841 -317- wherein RL is H,
Cl 6al kyl, C _6hal oal kyl, C1. 6al koxy, Cl.6thi oal kyl, cyano, hal o,
C3_7cycl oablogloss7el 6al kyl ene- C3_7cycl oal kyl , C2_6al kenyl pCaruse3o@al kynyl ;
5 R8 is OCl_4alkyl, -N(CH3)(OCH3) or ot hgg sui tabl e | eaving group; X sC,
YisC XLis N YlLis N 10y2is CH8P3CR5; R5 is selected fromthe
group consisting of -CN, -Cl1_ 4 alk(en)ylene-CN, halo, Cl1_6alkyl,
C2. 6al kenyl, C3_ 6al kynyl, Cl_6hal oal : |, -Cl1_4al k(en)yl ene-aryl, -
Cl. 4al k(en)yl ene- heterocycl o, heteroeyclo, -dG 15 4al k(en)yl ene- ami no,
- Cl_4al kyl ene-am no- Cl1_4al kyl, aryl Xam no, -ani no-(Cl_6alk(en)yl)1_2,
-am no-aryl, - am no-heterocyclo, Cl _6al koxy, /0-aryl and -0- heterocycl o;
Z1 is CR7; 20 wherein R7 is chloro or no; 2nd Z is NV, wherein Vis
phenyl, 2-pyridyl or 3-pyridyl substigited A th

X

wherein
X! is N and is attached to X;

5 Y! is N and is attached to Y;

Gis

wherein

10 Y?is N, CH, CH,, C(0), C(S), CR’, CHR’ or CE! and is
attached to Yl;

Jis CH, CH,, C(O), C(S), CR®, CHRS, a bond or CE%;

Z! is CH, CH,, C(0), C(S), CR”, CHR or CE? and is attached
to Z;

15 wherein

R’, R® and R’ are each independently selected

from the group consisting of -CN, -Cj.4.
alk(en)ylene-CN, halo, Cy.¢alkyl, C,.
salkenyl, Cs3 galkynyl, C;_ghaloalkyl,

20 aryl, -Cy.4alk(en)ylene-aryl, -Cy.4-
alk(en)ylene-heterocyclo, heterocyclo, -
Ci.salk(en)ylene- amino, -Cj.4alkylene-
amino-Cj.4alkyl, aryl-amino, -amino-(C-

1-salk(en)yl);,, -amino-aryl, -amino-



two to three of the sane or different substitutents selected from the
group consisting of O _4alkyl, Cl1 4al koxy, Cl _6thioalkyl, d _ 4hal oal kyl,
hal ogen, W0Gs3¥ed kyl )2 and CN. 25 37. A process for prepacragozomsenpound
of Formula (AA') WD 02/058704 PCT/US02/00841 -318- a R$ %Z1 OYlI,1 (AA")
Il Z RL /X--XI wherein Rl is H, C1_6a1319§1‘, Cl1_6hal oal kyl , G _6al koxy,
Cl_6t hi oal kyl, cyano, 5 halo, C3_7cycloal kyl,

- C1_6al kyl ene- C3_7cycl oal kyl , C2. 6al kenyl hsteragychaCoyalkexy, fd-ard and -

O Cl_4al kyl, -N(CH3) (OCH3) or other suitabléz_hg‘l%%&&%_ group; XisC Yis C
10 X1 is N, YisN Y2 is CHor CR5;, R5 is séelected’fromthe group

consisting of -CN, -Cl1_4_ alk(en)yl engs fal o 6al kyl , . 6al.kenyl ,
C3 15 6al kynyl, Cl1_6hal oal kyl, aryl, El%k‘f’%ﬂﬁﬁ%ﬁafw oS 5¢ ected from
Cl_4al k(en) yl ene- heterocycl o, heterocycl o, th&hroup4ehdiétBiz)ofiC§Rsk(c@fane,;

- Cl_4al kyl ene- am no- C1_4al kyl
5 N(CH)3;, CHN(CH);, N(CH),N,
N=NCH=N and NCHNCH;

wherein said moieties are optionally
substituted with halogen, -CN,
C;-Caalkyl, C3-Coeycloalkyl,

10 substituted or unsubstituted

phenyl, hydroxy, C;-Cjalkoxy,
SH, C;-Cythioalkyl, NH»,
NH(C;-Csalkyl) or N(C;-
Caalkyl),;

15 E? and E? together form moieties selected from
the group consisting of Cs-alk(en)lyene,
N(CH)s3, CHN(CH)2, N(CH).N,
N=NCH=N and NCHNCH,;

wherein said moieties are optionally
20 substituted with halogen, -CN,
Ci-Caalkyl, C3-Cecycloalkyl,
substituted or unsubstituted
phenyl, hydroxy, C;-Csalkoxy,
SH, C;-Cythioalkyl, NHp,
25 NH(C,-Csalkyl) or N(C;-
Caalkyl),;

E' and E® together form moieties selected from
the group consisting of Cs-alk(en)lyene,
N(CH)3;, CHN(CH),, N(CH),N,
30 N=NCH=N and NCHNCH];



aryl -am no, -am no-(Cl.6al k(en)yl)1.2, -am no-aryl, - am no-heterocyclo,

Cl 6al koxy, -0-aryl and -0 20 heterocyclo; Z' is CR7; wherein R7 is chioro
or bronmo;wendo®B7es NV, wherein V is phenyl, 2-pyridyl or P8Ts02/absh1
substituted with two to three of the or~different substitutents
selected from 25 the group consisti ng';i@m?Cl 4al kyl , Cl1_4al koxy,

Cl 6t hi oal kyl, d 4hal oal kyl , hal ogen, N(C - C4al kyI ).2 “and CN;

027058704 PCT/ US02/ 00841 -319 conpri sing m&mﬁgd@l@@mﬁ@mﬁ@t@naﬁbrwl a

() 2 RBRY\ZI YI YI (Z Il Ri/X-_ X1 SMQﬁBﬁé&E%thI?@défﬁ( CX{hX1

YI, Y2, and Z are defined as for Fornula (AA)
phosphoryl trichloride or phosphoryl tribrom deCrealkybrCyCichclaalkyi,t abl e

solvent 10 and without a base or with a sui tablsgbst%ieggtgd or unsubstituted
5 phenyl, hydroxy, C;-Csalkoxy,
SH, C;-Cythioalkyl, NH,,
NH(C;-Csalkyl) or N(C;-

C4alky1)2;

Z is N-V, wherein V is phenyl, 2-pyridyl or 3-pyridyl substituted with two to
10 three of the same or different substitutents selected from the group
consisting of Cy.4alkyl, C;.4alkoxy, C;g¢thioalkyl, C; 4haloalkyl,
halogen, N(C;-Cjalkyl), and CN; and

provided that
if Y?is N, then J isabond and Z' is not CE>;
15 if Y?is CE' and Z' is CE?, then J is a bond ;
if Y?is not CE! and Z' is not CE>, then J is not CE;
if J is CE?,
then
Y? is CE! and Z! is not CE>, CR” or CHR; or

20 7! is CE?and Y? is not CE!, CR’ or CHR’.

2. A compound according to claim 1 wherein V is phenyl or 3-pyridyl and is
substituted with two to three of the same or different substitutents selected from the
group consisting of Cy_4alkyl, C;.4alkoxy, Cy.¢thioalkyl, C; shaloalkyl, halogen, N(C;-

25  Caalkyl); and CN; said substituents attached at the 2, 4 or 6-positions of said phenyl
or said 3-pyridyl.

3. A compound according to claim 1 wherein V is 2-pyridyl and is substituted with

two of the same or different substitutents selected from the group consisting of
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Cisalkyl, Ci4alkoxy, Cigthioalkyl, Ci.4haloalkyl, halogen, N(C;-Cjalkyl), and
CN; said substituents attached at the 3 and 5-positions of said 2-pyridyl.

A compound according to claim 1 wherein R' is Cy.¢alkyl or Cy.ghaloalkyl.

A compound according to claim 1 wherein R? is methyl or trifluoromethyl.

A compound according to claim 1 wherein R*is C(D)NR’R* and D is O.

A compound according to claim 1 wherein R*is CH,N R°R*.

e

A compound according to claim 1 wherein R%isD’- D”(R3)(R4), D is a bond and

D’ is C-OH.

9. A compound according to claim 1 wherein R%is D’- D”’(R}(R%), D is a bond and
D’ is Cor CH.

10. A compound according to claim 1 wherein R® and R* are each independently
selected from the group consisting of H, Cigalkyl, Cjghaloalkyl, -C;.
ghydroxyalkyl, -Cjsalkylene-O-Cj4alkyl, -Cjsalkylene-C;¢thioalkyl, -C,.
salkylidene-(Cj.4alkoxy),, Csscycloalkyl, -Cjealkylene-Csscycloalkyl, C,.
salkenyl, Cssalkynyl and -C; alkylene-CN.

11. A compound according to claim 1 wherein R* and R* together with the nitrogen
to which they are attached form a five or six-membered heterocycle.

12. A compound according to claim 1 wherein V is 2, 4, 6-trimethylphenyl.

13. A compound according to claim 1 wherein V is 2,4-dichlorophenyl.

14. A compound according to claim 1 wherein R’, R® and R’ are each independently
selected from the group consisting of halogen, Cj.ealkyl, C;ghaloalkyl, benzyl,
phenyl, C;.salkyl-imidazolyl, Ci.zalkyl-indolyl and C,.salkyl-pyridyl.

15. A compound according to claim 1 wherein Y? is CHp, J is a bond and Z' is CH,.

16. A compound according to claim 1 wherein Y*is CH, J is a bond and Z' is CH.

17. A compound according to claim 1 wherein Y? is CR>, J is a bond and Z' is CH
wherein said R’ is halo.

18. A compound according to claim 1 wherein Y2 is CH, J is a bond and Z' is CR”
wherein said R’ is halo.

19. A compound according to claim 1 wherein Y is CH, J is a bond and Z' is CR’
wherein said R’ is halo, cyano or C;.galkyl.

20. A compound according to claim 1 wherein Y?is C(0), Jis abond and Z' is CH,.

21. A compound according to claim 1 wherein Y?is CH,, Jis abond and Z' is C(0).

22. A compound according to claim 1 wherein Y?is CH,, Jis CH,and Z! is CH,.



WO 02/058704 PCT/US02/00841

10

15

20

25

30 .

-309-

23. A compound according to claim 1 wherein R'is CN or CF;and Y?is CH,, J is
CHand Z'is CHp.

24. A compound according to claim 1 wherein Y2 is C(O), J is CH and Z' is CH.

25. A compound according to claim 1 wherein Y%is CH, J is CH and Z! is C(O).

26. A compound according to claim 1 wherein Y? is CE!, Jis abond , Z' is CE>
wherein E' and E to gether form Cs-alk(en)lyene optionally substituted with
halogen.

27. A compound according to claim 1 wherein Y?is CE}, Jis abond , Z! is CE®
wherein E' and E° together form N(CH)s optionally substituted with halogen,
methoxy, methyl or nitrile.

28. A compound according to claim 1 wherein R*is CH,NR®R*, R? is ethyl or propyl,
R*is ~(CHy),-phenyl, Y? is CE', Jisa bond , Z' is CE® wherein E' and B>
together form N(CH); optionally substituted with halogen, methoxy, methyl or
nitrile.

29. A compound according to claim 1 wherein Y is CE', J is a bond , Z* is CE?
wherein E' and E> together form N(CH);, CHN(CH),, N(CH);N, N=NCH=N or
NCHNCH optionally substituted with halogen.

30. A compound or pharmaceutically acceptable salt of solvate thereof selected from
the group consisting of Cyclopropylmethyl-(2,2,2-trifluoro-ethyl)-[2-
trifluoromethyl-8-(2,4,6-trimethyl-phenyl)-5,6,7,8-tetrahydro-imidazo[ 1,2~
a]pyrimidin-3-ylmethyl]-amine; Cyclopropylmethyl-(2,2,2-trifluoro-ethyl)-[2-
trifluoromethyl-8-(2,4,6-trimethylphenyl-8 H-1,3a,8-triaza-cyclopenta[a]inden-3-
ylmethyl}-amine; Ethyl-[2-methyl-8-(2,4,6-trimethyl-phenyl)-8H-1,3a,7,8-
tetraaza-cyclopenta[oJinden-3-ylmethyl]-phenethyl-amine; Cyclobutylmethyl-[2-
methyl-8-(2,4,6-trimethyl-phenyl)-8 H-1,3a,7,8-tetraaza-cyclopenta[oJinden-3-
ylmethyl]-propyl-amine; [8-(2-Chloro-4,6-dimethyl-phenyl)-2-methyl-8H-
1,3a,7,8-tetraaza-cyclopenta[a]inden-3-ylmethyl]-phenethyl-propyl-amine; [8-(2-
Chloro-4,6-dimethyl-phenyl)-2-methyl-8H-1,3a,7,8-tetraaza-cyclopenta[o]inden-
3-ylmethyl]-cyclobutylmethyl-propyl-amine; [8-(2-Chloro-4,6-dimethyl-phenyl)-
2-methyl-8H-1,3a,7,8-tetraaza-cyclopenta[alinden-3-ylmethyl]-ethyl-phenethyl-
amine; 8-(2-Chloro-4,6-dimethyl-phenyl)-2-methyl-3-(3-phenyl-pyrrolidin-1-
ylmethyl)-8H-1,3a,7,8-tetraaza-cyclopenta[o]Jindene; 6-Chloro-2-ethyl-7-(2,4-
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dichlorophenyl)-7H-imidazo[1,2-aJimidazole-3-carboxylic acid N,N-
dipropylamide; 3-[(N,N-Dipropylamino)methyl]-6-chloro-2-ethyl-7-(2,4-
diclorophenyl)-7H-imidazo[1,2-aJimidazole; 6-Chloro-2-ethyl-7-(2,4,6-
trimethylphenyl)-7H-imidazo[ 1,2-a}imidazole-3-carboxylic acid N-
cyclopropylmethyl-N-ethylamide; 3-[(N-Cyclopropylmethyl-N-
ethylamino)methyl]-6-chloro-2-ethyl-7-(2,4,6-trimethylphenyl)-7H-imidazo[1,2-
alimidazole; 6-Chloro-2-trifluoromethyl-7-(2,4,6-trimethyl-phenyl)-7H-
imidazo[1,2-aJimidazol-3-ylmethyl]-cyclopropylmethyl-(2,2,2-trifluoro-ethyl)-
amine; 6-Chloro-2-trifluoromethyl-7-(2,4,6-trimethyl-phenyl)-7 H-imidazo[ 1,2-
aJimidazol-3-ylmethyl]-cyclopropylmethyl-(2,2,3,3,3-pentafluoro-propyl)-amine;
[6-Chloro-2-trifluoromethyl-7-(2,4,6-trimethyl-phenyl)-7H-imidazo[1,2-
aJimidazol-3-ylmethyl]-cyclopropylmethyl-ethyl-amine; [6-Chloro-2-
trifluoromethyl-7-(2,4,6-trimethyl-phenyl)-7H-imidazo[1,2-a]imidazol-3-
ylmethyl]-cyclobutylmethyl-(2,2,2-trifluoro-ethyl)-amine; [6-Chloro-2-
trifluoromethyl-7-(2,4,6-trimethyl-phenyl)-7H-imidazo[1,2-a]imidazol-3-
ylmethyl]-propyl-(3,3,3-trifluoro-propyl)-amine; [6-Chloro-2-trifluoromethyl-7-
(2,4,6-trimethyl-phenyl)-7H-imidazo[1,2-a]imidazol-3-ylmethyl]-ethyl-
phenethyl-amine; [6-Chloro-2-trifluoromethyl-7-(2,4,6-trimethyl-phenyl)-7H-
imidazo[1,2-aJimidazol-3-ylmethyl]-(2-cyclopropyl-ethyl)-(3,3,3-trifluoro-
propyl)-amine; and [6-Chloro-2-trifluoromethyl-7-(2,4,6-trimethyl-phenyl)-7H-
imidazo[1,2-a]imidazol-3-ylmethyl]-(2-cyclopropyl-ethyl)-(2,2,2-trifluoro-ethyl)-
amine.

A method of treating depression, anxiety, affective disorders, post-traumatic
stress disorder, post-operative stress, headache, drug addiction, eating disorders
and obesity, sudden death due to cardiac disorders, iritable bowel syndrome,
hypertension, syndrome X, inflammatory disorders, stress-induced immune
suppression, infertility, stress-induced insomnia and other sleep disorders,
seizures, epilepsy, stroke and cerebral ischemia, traumatic brain injury, yet other
disorders requiring neuroprotection, drug or alcohol withdrawal symptoms, other
disorders including tachycardia, congestive heart failure, osteoporosis, premature
birth, psychosocial dwarfism, ulcers, diarrhea and post-operative ileus comprising
the administration of a pharmaceutical composition comprising a compound

according to claim 1.
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32. A compound of Formula (WHH)

R® N\

OA\Y/YI/ £ o
)

RI/X\XI

5 wherein
R! is H, Cealkyl, Cighaloalkyl, C;galkoxy, C;thioalkyl, cyano,
halo, Csscycloalkyl, -Cj.salkylene-Cs scycloalkyl, Cs.salkenyl
or Csgalkynyl;

R¥is O-C.4alkyl, -N(CH3)(OCHj) or other suitable leaving group;
10 XisC;
Yis C;
X!is N;
Y'is N;
Y?is CHy;
15 J is CH; or a bond;
Z' is CHzor C(0); and
Z is N-V, wherein V is phenyl, 2-pyridyl or 3-pyridyl substituted with
two to three of the same or different substitutents selected from the

group consisting of Cy.4alkyl, Cy.4alkoxy, C;.¢thioalkyl, C;.shaloalkyl,
20 halogen, N(C;-Csalkyl), and CN.

33. A process for preparing a compound of Formula (WHH)
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g8 /YZ/J
OA\Y Y /
D
RI/X\XI

wherein
R' is H, Cypealkyl, Cjghaloalkyl, Cy.salkoxy, Ci.ethioalkyl, cyano,
5 halo, Csscycloalkyl, -Cj.galkylene-Cs.scycloalkyl, C,galkenyl
or Csealkynyl;

R® is O-Cj.qalkyl, -N(CH;)(OCH) or other suitable leaving group;
Xis C;
YisC;
10 X'isN;
Y!is N;
Y? is CHy;
Jis CH, or a bond;
Z'is CH or C(O); and

15 Z is N-V, wherein V is phenyl, 2-pyridyl or 3-pyridyl substituted with
two to three of the same or different substitutents selected from
the group consisting of Cj_salkyl, C;4alkoxy, Ci.¢thioalkyl, C;.
shaloalkyl, halogen, N(C;-Cjalkyl); and CN;

20  comprising reacting a compound of Formula (UFF)

7! Y2
- e \J - \Br (UFF)
wherein

Z,7'. T and Y? are defined as for Formula (WHH);

25
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with a compound of Formula (UFF *)

; (UFF )

X&X1
RI
wherein
RLR%, X, Y, X! and Y! are defined as for Formula (WHH);

5 1in the presence of a suitable base and polar aprotic solvent to yield a compound of

Formula (VGG)
7'——7H
Y2—7}
»— (VGG)
X\X1
wherein
10 Rl, R® , X, Y, Xl, Yl, Y2, J, 7! and Z are defined as for Formula
(WHH);

and reacting said compound of Formula (VGG) with a high-boiling point polar
aprotic solvent and a suitable silver salt under suitably high temperature.

15
34. A compound of Formula (Z)

20 wherein
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R' is H, Cygalkyl, Ci.ghaloalkyl, C;.alkoxy, Ci-sthioalkyl, cyano,
halo, Cs.scycloalkyl, -Cj.galkylene-Csscycloalkyl, C;galkenyl
or Cs.salkynyl;

R%is O-Cj.qalkyl, -N(CH3)(OCHs) or other suitable leaving group;

XisC;

Yis C;

X'isN;

Y'is N;

Y2 is CHor CR’ ;

R’is selected from the group consisting of -CN, -C.4.
alk(en)ylene-CN, halo, C;alkyl, Cy alkenyl, Cs.
salkynyl, C;¢haloalkyl, aryl, -C;.4alk(en)ylene-aryl, -
Ci.4alk(en)ylene-heterocyclo, heterocyclo, -C;.
4a1k(en)ylené- amino, -C;.salkylene-amino-C;_salkyl,
aryl-amino, -amino-(C.salk(en)yl); 2, -amino-aryl, -
amino-heterocyclo, Cy.salkoxy, -O-aryl and —~O-
heterocyclo;

Z'is C(0); and

Z is N-V, wherein V is phenyl, 2-pyridyl or 3-pyridyl substituted with
two to three of the same or different substitutents selected from
the group consisting of C;.4alkyl, C;.4alkoxy, C;.gthioalkyl, C;.
shaloalkyl, halogen, N(C;-Cqalkyl); and CN.

35. A process for preparing a compound of Formula (Z°)

R® \
03\ _Y ,
T\ Dl

X1
/ X
Rl
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wherein
R! is H, Crealkyl, Cighaloalkyl, Cjealkoxy, C;.g¢thioalkyl, cyano,
halo, Cscycloalkyl, -Cj.salkylene-Cs.scycloalkyl, Cs ealkenyl
5 or Csalkynyl,;
R%is O-Cr4alkyl, -N(CH3)(OCHs) or other suitable leaving group;
XisC;
YisC;
X!is N;
10 Y'isN;
Y2 is CHor CR’ ;

R’is selected from the group consisting of -CN, -C;.4.
alk(en)ylene-CN, halo, C;.¢alkyl, Cp¢alkenyl, Cs.
salkynyl, Cy¢haloalkyl, aryl, -C,.4alk(en)ylene-aryl, -

15 Ci.salk(en)ylene-heterocyclo, heterocyclo, -C;.
salk(en)ylene- amino, -C;_4alkylene-amino-C;4alkyl,
aryl-amino, -amino-(C;.salk(en)yl); 2, -amino-aryl, -
amino-heterocyclo, C;.¢alkoxy, -O-aryl and —O-
heterocyclo;

20 Z! is C(0); and

Zis N-V, wherein V is phenyl, 2-pyridyl or 3-pyridyl substituted with
two to three of the same or different substitutents selected from
the group consisting of C_4alkyl, C;.salkoxy, Cy.¢thioalkyl, C;.
shaloalkyl, halogen, N(C;-Csalkyl), and CN;

25

comprising reacting a compound of Formula (X’)

HZ Y2
NN,

wherein
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Z, 7! and Y? are defined as for Formula (Z’);

with a compound of Formula (UFF *)

js\
/ Yl

X——x1

v

5 R
wherein
RYL R®, X, Y, X! and Y? are defined as for Formula Z;

in the presence of a suitable base and polar aprotic solvent to yield a compound of
Formula (Y’)

10
ZH
s
2___Z1

>- (Y)

szl

wherein

R! R® , X, Y, Xl, Yl, Y2, 7! and Z are defined as for Formula (),

and reacting said compound of Formula (Y’) with a high-boiling point polar aprotic

15  solvent and a suitable silver salt under suitably high temperature.

36. A compound of Formula (AA’)

W]
T\ >/Z (AA)

20
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wherein

R! is H, Cigalkyl, Cighaloalkyl, Ci.¢alkoxy, C;.¢thioalkyl, cyano,
halo, Cs.cycloalkyl, -Cigalkylene-Cscycloalkyl, Csealkenyl
or Cssalkynyl;

5 R? is O-C1.4alkyl, -N(CH3)(OCHj) or other suitable leaving group;

XisC;

Y is C;

X!is N;

Y'is N;

10 Y?is CHor CR;

R’ is selected from the group consisting of -CN, -Cj.4.
alk(en)ylene-CN, halo, Cysalkyl, C; galkenyl, Cs.
salkynyl, C;.¢haloalkyl, aryl, -C;.4alk(en)ylene-aryl, -
Ci.salk(en)ylene-heterocyclo, heterocyclo, -C;.

15 salk(en)ylene- amino, -Cj4alkylene-amino-Cy_4alkyl,
aryl-amino, -amino-(C;.salk(en)yl);.2, -amino-aryl, -
amino-heterocyclo, C;.¢alkoxy, -O-aryl and ~O-
heterocyclo;

Z'is CR;
20 wherein R is chloro or bromo; and
Zis N-V, wherein V is phenyl, 2-pyridyl or 3-pyridyl substituted with
two to three of the same or different substitutents selected from

the group consisting of Cj.4alkyl, C;.4alkoxy, Cy.gthioalkyl, C;.
shaloalkyl, halogen, N(C;-Csalkyl), and CN.

25  37. A process for preparing a compound of Formula (AA”)
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8 Y2
R / QZI
o= ] AA)
Y zZ
)
Rl / \Xl

R! is H, Ciealkyl, Cjghaloalkyl, C;ealkoxy, Cjgthioalkyl, cyano,

halo, Cs.scycloalkyl, -Cj.galkylene-Cs scycloalkyl, Cs.galkenyl

or Cs_ealkynyl;
R®is O-Ci.alkyl, -N(CH3)(OCHs) or other suitable leaving group;
Xis C;
Y is C;
X!is N;
Ylis N;
Y?is CHor CR® ;

R’is selected from the group consisting of -CN, -Cy.4.
alk(en)ylene-CN, halo, C;alkyl, C; ¢alkenyl, Cs.
salkynyl, C;.ghaloalkyl, aryl, -C;_salk(en)ylene-aryl, -
Ci.salk(en)ylene-heterocyclo, heterocyclo, -C;.
salk(en)ylene- amino, -C;_salkylene-amino-C;.4alkyl,
aryl-amino, -amino-(Ci.salk(en)yl);., -amino-aryl, -
amino-heterocyclo, Ciealkoxy, -O-aryl and —O-
heterocyclo;

Z'is CR’;
wherein R’ is chloro or bromo; and

Z is N-V, wherein V is phenyl, 2-pyridyl or 3-pyridyl substituted with
two to three of the same or different substitutents selected from

the group consisting of C;.salkyl, C;.salkoxy, Cy.gthioalkyl, C;.

shaloalkyl, halogen, N(C;-Csalkyl), and CN;
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comprising reacting a compound of Formula (Z’)

Y2 .
o /;
W) @

Xl
/ X
R!

wherein

RL R, X, Y, X! YL, Y2, and Z are defined as for Formula (AA”);

and
Z' is C(0);
with phosphoryl trichloride or phosphoryl tribromide, neat or with a suitable solvent

and without a base or with a suitable base.



