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9100 3C 0 *159159° WD 98/03510 5 TI TLE.,;sfé&LO TRI AZI NES AND PYRI M DI NES
FI ELD OF THE.| NVENTI ON PCT/ US97/ 13072 This invention relates a treatnment of

psychiatric disorders and neurologi i ncl udi ng maj or
depr essi on, vamesio3sy-rel ated 10 di s \m‘mmﬂiﬂm raumati c st resassoi/sorder,

anuclear pal sy and feeding dISO ers as well as treatnent of
i nol ogi cal, cardi ovascul ar or heart- rel ated di seases and col onic
hypersensitivity associated with psychoﬁéﬁhﬁlogical di st urbance and 15
stress, by admi nistration of certain (1,5-a]- pyrazolo-1,3,5-triazines,

(1,5-a)-1,2,3-triazol o- %mfﬁ@{%ié%&g pyri m di nes and
(1,5-a]-1,2,3-triazol o- pyriﬁggines I%g§§£ %$&E%INVENTICN
Corticotropin releasing factor (herein referred to as CRF), a 41 anm no acid
peptide, is tihe primary physiol pgrgsal I

pr oopi onel anocorti n(POMC) -derived peptide secretion fromthe anterior 25

pituitary gland (J. Rivier et al., Proc. Nat. Acad. Sci. (USA) 80:4851
(1983); W Vale et al., Scimricein2&8ti394r1lORE) a. cknaaddhtion to its

endocrine role atsghg rﬁE'E@ﬁ%rﬁéf@"&nd m@g@g@baggroégleXtralocalization

of CRF has denDnstrate or none hypot hal am ¢
di stribution in tHFiuddner 3rIAErJRREE S IAemPaRdepY 08t eH Wi de spectrum
of autonom c,10el etitscoleysi obogt cataamt frelsaviessabiisefdect s consistent wth

35 prog.  torm  RES P‘”f&“%igi”é%% 7 RBepl QBRI A0 1T 38 ! 30
(1985); E.B. De SHEAEMEN L P! 1gmunq}ogical cardlovascular or heart-
related dlseases and colonic¢ hypersensitivity
associated with psychopathological disturbance and
15 stress, by administration of certain {1,5-a}-
pyrazolo-1,3,5-triazines, [1,5-al-1,2,3-triazolo-~
1,3,5-triazines, (1l,5-a]-pyrazolo-pyrimidines and

(1,5-a)~1,2,3-triazolo-pyrimidines.

20 BACKGROUND OF THE INVENTION
Corticotropin releasing factor (herein referred

to as CRF), a 41 amino acid peptide, is the primary
physiological regulator of proopiomelanocortin (PCMC)
-derived peptide secretion from the anterior

25 pituitary gland {J. Rivier et al., Proc. Nat. Acad.
Sci. (USA) 80:4851 (1983); W. Vale et al., Science
213:1394 (1981)). 1In addition to its endocrine role
at the pituitary gland, immunohistochemical
localization of CRF has demonstrated that the hormone

30 has a broad extrahypothalamic distribution in the
central nervous system and produces a wide spectrum
of autonomic, electrophysiological and behavioral
effects consistent with a neurotransmitter or
neuromodulator role in brain (W. Vale et al., Rec.

35 Prog. Horm. Res. 39:245 (1983); G.F. Koob, Persp.
Behav. Med. 2:39 (1985); E.B. De Souza et al., J.
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*@00002* 0 WO 98/ 03510 PCT/ US97/ 13072 Neurosci. 5:3189 (1985)). There is

al so evidence that CRF plays a significant role in integrating the

response of the i mune systemto physiological, psychological, and

i munol ogiwabsmessieessors (J. E. 5 Bl al ock, Physiol ogi cal Revi&W§sefT0h, (1989);

Morley, Life Sci. 41 : 527 (1987) ) . Cdinical data provide evidence

t CRF has a role in psychiatric disorders and neurol ogical diseases

i ncl udi ng depr eY8FBR3CAnx? et1RT el 18R] 110 FheSrddssaand eertme di sorders. A

rol e for CRF hashatl €RF ey pastsulgati€dcanc t beletinl omeaad inpat fephysi ol ogy

of Al zheiner's ggg}g@ﬁfe SR NS RhuBe di gggae o Huntingt on' s di sease,

progressive suprahuclear palsy an arr;b/o rop P S EP % 58 er osi s 15 as

they rel ate to PRECRRAIINRRY0FNGF iomEnALOY bl i st redsorcentral nervous

system (for §evbealsee, BMrs i ofeszarevashs Boact (o83 59 1988)). In

affective di so_rgg;le}p'r dg?}gri%eprqels:sgzqn,(ltgtag%éconcent ration of CRF is
In

significantly increased | t he ‘cerebral i'nal fluid (CSF) of drug-free
i ndi vidual s [C. B. Nevkkigaletdagia progiidacevidsnasahat( L884hasGM Banki et
al., Am J. Psyghi@tiy pAdnadric1889did& P arfd MR o8hgakay Bi Ol -
Psychiatry 28: 8§‘.,_e(a159e88)i;nccl\j(luﬁAr atg et al,, Biol Psychiatry 25:355 25
(1989)). Furt hetiibre. -1 hé deTerPy 8PT 8t $re SPThes v-re largdi fi cant | y
decreased i ¥ t hdifousiars anek ttegrdohy discidhrs. cth meleconsi SREeMashith a
hypersecretion ofso Gder( @BcuNaEBAOLf @le AMrio1NSNanGen. Psychiatry 45:577
(1988)]. In addi tihonhthere IS g bgunt ed 30 adrenocorticotropin (ACTH)
response to CREPTIPIPIYSAGHOTYPEr BuF o Ve distadepr BaERINIRR 1Nt s [P. W
Cold et al., AmilseaEychijuatipgtadn’ §19ig<084) pregrelloisboer et al .,
Psychoneur oendogyd maeled%a®: 247sy(498%4myd:: | : Eng. J. Med.
314: 1129 35 5( 1986Fj)t). Pr eﬁl [ %i ca?l st udi eys iériy?rhgt&sqg%r%%n?%g%gnsmgri mat es
provi de additi&ﬁhlr§ﬁb58 AtPoECt FRe dysfunction of CRF neurons in

the central nervous system [for review see E.B. De
Souza, Hosp. Practice 23:59 (1988)].
In affective disorder, or major depression, the

concentration of CRF is significantly increased in

20 the cerebral spinal fluid (CSF) of drug-free
individuals [C.B. Nemeroff et al,, Science 226:1342
(1984); C.M. Banki et al., Am. J. Psychiatry 144:873
(1987); R.D. France et al., Biol. Psychiatry 28:86
(1988) ; M. Arato et al., Biol Psychiatry 25:355

25 (1989)). Furthermore, the density of CRF receptors
is significantly decreased in the frontal cortex of
suicide victims, consistent with a hypersecretion of
CRF [C.B. Nemeroff et al., Arch. Gen. Psychiatry
45:577 (1988)]. In addition, there is a blunted

30 adrenocorticotropin (ACTH) response to CRF (i.v.
administered) observed in deéressed patients [P.W.
Gold et al., Am J. Psychiatry 141:619 (1984); F.
Holsboer et al., Psychoneuroendocrinology 9:147
(1984); P.W. Gold et al., New Eng. J. Med. 314:1129

35 {(1986)]. Preclinical studies in rats and non-human

primates provide additional support for the

A -2



-2 WD 98/ 03510 PCT/US97/13072 0 hypot hesis that hypersecretion of CRF may
be involved in the synptons seen in human depression [R M  Sapol sky,
Arch. Gen. Psychiatry 46:1047 (1989)). There is prelimnary evidence that
tricyclic 5VAPSH essants can alter CRF levels and thus rRSVNSTA3The
m‘oers of CRF receptors in brain [Gigoriadis et al.

ropsychophar megQh8@¥e2:i33 thb 198938 r seki@tg ohas ¢ ab g® nk%.%ﬁfb a
postul ated for CRF ilpn 1(30l rseof an>c<)| etg rel at ed |318S’ ZVEd CRF

produces anxi ogeni‘€ éf’]eeéﬁ@pcﬁminf?ﬁa’g St hAY™AANHRPERTT RS WRetheen
benzodi azepi ne /| Sewmolis&wzodirgrepiGae . abxyoh idtys 4and0CRF(1has%) been

denonstrated in arkakkely g}elgg,gg,yé;%aé”@ gt t’hﬁ-@ q:qD)J {(D- R Britton et
al., Life Sci._31:363 (198 erri ge and nn Regul . Peptides

16:.83 (1986))5 PF@FF‘ ﬁéF?séPEﬂl%‘%“ Psiteg CRE b?ft’ealﬁ \ARAORPUSY ecept or
ant agoni st a- hel i eakdudetaet BRFnGMbeldy dm caF vacegpiyr Ofinbelrayhoral paradi gms

dermonstrate that t Eglg?rgggggo% S q‘% 48 Qg&;}g)p%x\é;%x%llglglﬁa: dg%f ects that

are qualitatively sim enzo and A J.
Dunn Norm Behav. (388843 - (1987) , Brain Resear ch Reviews 15:71 (1990) )
Neur ochemi cal , endocri mRe@ddhaecepi®rbdumdi laglstwﬁtﬁﬂa%%dh&»se ekt in

denonstr at ed z(ﬂt eEggtéggng&?V\@@ ,g?lfet n?elQ? % éj#s%é%ﬁl 3 tﬁﬁéol ytics

provi di ng fur evi dence e’in VEMen e di sorders.
Chl or di azepoxi de BEPBREAF edntirgemitkieffente  ivffnidads endCRF in both the

conflict test [K TntBehtt 08n €tbe¥ueddn beReyehopdBIEGOhgdy 86: 170 (1985);

K.T. Britton Psychophar nmacol,o 94: 306 88)).and in the
acoustic startle 682%°‘EN¥ rﬂ]wlé'?gﬁf.?ngﬁsj{fg%ﬂﬁ PR&Rol ogy 88: 147
(1986)) in rats. ¢hleon$)‘emw¢ame;ﬁ va et gpe brochmvigenilsangRedp- 1788) , whi ch
35 was W t houts beRgaé o alp agtl i Wk ik Qi€ ailn, t beropss ant31 .qenf l(1ob2f est,

reversed the effeﬁté Ogerrldge anéﬁi % Eunn Regul. Peptides 16:83
{(1986) ). Preliminary studies using the putative CRF
receptor antagonist a-helical ovine CRF (9-41) in a
variety of behavioral paradigms demonstrate that the

20 antagonist produces “anxiolytic-like” effects that
are qualitatively similar to the benzodiazepines
[C.W. Berridge and A.J., Dunn Horm. Behav. 21:393
(1987), Brain Research Reviews 15:71 (1990)].
Neurochemical, endocrine and receptor binding studies

25 have all demonstrated interactions between CRF and
benzodiazepine anxiolytics providing further evidence
for the involvement of CRF in these disorders.
Chlordiazepoxide attenuates the “anxiogenic” effects
of CRF in both the conflict test [K.T. Britton et

30 al., Psychopharmacology 86:170 (1985); K.T. Britton
et al., Psychopharmacology 94:306 (1988)) and in the
acoustic startle test [N.R. Swerdlow et al.,
Psychopharmacology 88:147 (1986)] in rats. The
benzodiazepine receptor antagonist (Rol5-1788), which

35 was without behavioral activity alone in the operant
conflict test, reversed the effects of CRF in a dose-



0 dependent manner whil e the benzodi azepi ne inverse agonist (FG/142)
enhanced the actions of CRF [K T. Britton et al., Psychopharnmacol ogy
94:306 (1988)). The nechani snms and sites of action through which 5 the
standard awoxesasgto cs and anti depressants produce their thﬂf’l%%l%%ﬁz effects
‘;rai n to be elucidated, It has been hypot hesi zed however, that they are
mvol ved in the ression of the CRF hypersecretion that is observed in
t hese di sordersqégﬁ)%%r}tt iU TGS épﬁsge’i‘? el itRVAEPY st udi es
exanm ning the @¥#PeEss HGH 4CRFendespedr thatagoivmst Jd¥ keFi ¢alt. CRF9-41) in
a variety of bebavigsgledandi WE, DAL JemBRSE] ab oy 4 ha ;{} CRF

[ i Hotha ts&guga i%%{]i {/le%t %sllm lar to 15

ant agoni st produces _"anxiql ytic-1ike" effec .
the benzodi azepi nes [TOr¢RAITSe87E BICRSDE AREIG Threpght which n:

Corti cot r opin- ReheastianpfdmattaoxiolBasts amal it iiepale sSHEEC5r ude

Neur opepti de, EBsi D8 hedQUld+and of f eds., . Press p221
(1990)). Several plubl i cat :%ng' geggflg%té c%‘%ﬁlcnott%o%feneggﬁcl?%‘f% sing factor
ant agoni st conpturltft® AfEY RePPLhesized hevanepsydAtathey afsorders and

neurol ogi cal dimeslsesi ifxamel esppte ssitdh MEbltheatRONEypaEL skl PONt Mer ck’

PCT applicati on. \J394/ ize 5/ 33750, i.zer WO 95/ 34563,

Pfizer WD 9 /32‘:7%&7%9%%30%%%:5?:3;%5 Eﬁé/%eﬁ% ik Fﬁgo?%“a%“]iasr known,

(1, 5-al - pyrifzolinterests i, thatnesel inimny stupisst pkambhbnd ,thes- tri azi nes,
(1, 5- al - pyr azoleEfnatismiodi reSRANde ¢dpSomlanthgdndstr i(cazpleaipyLi M di nes, have

not been previ qusly. nepart,ed; COf 1] QP | easi ng factor
ant agoni st co ousyncéquéleful ?nlt }é?{eﬂzﬁ%%ew%%ggg Bgf;c%f?ﬂ' i}}:avedi sorders and
neur ol ogi cal di@é‘é’é%?aﬂﬁﬂevw‘} thRr@RF ragbedat ppbbdeess ons whi ch teach

some of these ‘comieURdsctoixet hefrdses qudl ikak 1By anag; 1 £P (& 269 859
(Cstuka, 1985) ol 961.035% DXL 270L OF 14,8211 SOMRQUAYR O S0 Ul @ VIO
98/ 03510 PCTI USY// P3072°-8%<P Koob and
K.T. Britton, In: Corticotropin~Releasing Factor:
Basic and Clinical Studies of a Neuropeptide, E.B. De
Souza and C.B. Nemeroff eds., CRC Press p221 (1990)].
Several publications describe corticotropin
20 releasing factor antagonist compounds and their use
to treat psychiatric disorders and neurological
diseases. Examples of such publications include
DuPont Merck PCT application USS84/11050 , Pfizer WO
95733750, Pfizer WO 95/34563, Pfizer WO 95/33727 and
25 Ppfizer EP 0778 277 Al.

Insofar as is known, [1,5-a)-pyrazolo-
1,3,5-triazines, (1,5-a]-1,2,3-triazolo-1,3,5-
triazines, [1,5-a]—pyrazolo-pyrimidines and (1,5-al-
1,2,3-triazolo-pyrimidines, have not been previously

30 reported as corticotropin releasing factor antagonist
compounds useful in the treatment of psychiatric
disorders and neuroclogical diseases. However, there
have been publications which teach some of these
compounds for other uses.

35 For instance, EP 0 269 859 (Ostuka, 1988)
discloses pyrazolotriazine compounds of the formula



WD 98/ 03510 PCT/US97/13072 NN\ R R2 where RL is OH or alkanoyl, R2 is

H OH or SH and R3is 5 an unsaturated heterocyclic group, naphthyl or.

substituted phenyl, and states that the conmpounds have xanthi ne oxi dase

i hhibitory WOt®3§Y and are useful for treatnment of gout. FCTARIY1#97 149
tuka, 1994) discloses pyrazolotriazine and pyrazol opyrim di ne conpounds
the fornula off 15 where Ais CHor N, ROand R3 are H or alkyl, and Rl

and R2 are H, .al kyl, al koxyl, alkylthio, mtro, etc., and states that the

conmpounds inhibit androgen and are useful jn treatnent of benign prostatic

hypertrophy and 20 prostatic carcinoma. UJ 3,910,907 (1C, 1975) discloses

pyrazol otri azines of the fornmula: .5 0 2LONPCT/ US97/ 13072 Z X where

Rl is CH3, C2H5 or C6H5, X is H, C6H5, CH3C6H4, , COCEt, d, | or Br,

Yis H GC6H5, o0-CH3C6H4, or p 5 CH3C6H4| and Z]is H CH3, C2H5, C6Hb,

n- C3H7, i-C3H7/r SH, SCH3, NHC4H9, or d states that the

conpounds are c- AMP phosphodi ester &€ inhibi'tors upeful as

bronchodil ators. 10 US 3, 995, 039 di scl oses pyrazol btriazines of the

formul a: NR2R3 15 where RI is Hor alkyl, R2Zis H Bt alkyl, R3 is H, alkyl,

al kanoyl , carbanmoyl, or | ower aIkyIcarbanDyI and Ris pyrldyl

pyrimdinyl, or pyaz Ryl ;sapf St %ﬁ@aéé}ﬂt, tRheich'rrp&y'ndo Lésn%f udg as

bronchodllatogs

an unsaturated heterocyclic group, naphthyl or.
substituted phenyl, and states that the compounds have
xanthine oxidase inhibitory activity and are useful for

treatment of gout.

10 ) EP 0 594 149 (Ostuka, 1994) discloses
pyrazolotriazine and pyrazolopyrimidine compounds of the

formula

OH

—"\ (RY) (R2)
k /Lz_ R]
@c

where A is CH or N, RV and R3 are H or alkyl, and Rl and
RZ are H, alkyl, alkoxyl, alkylthio, nitro, etc., and

15

states that the compounds inhibit androgen and are
useful in treatment of benign prostatic hypertrophy and

20 prostatic carcinoma.

Us 3,910,907 (ICI, 1975) discloses
pyrazolotriazines of the formula:



20 US 5,137,887 discloses pyrazolotriazines of the formula -6 WO 98/ 03510
PCT/ US97/ 13072 0 OH where R is |ower al koxy, and teaches that the conpounds
are xant hi ne oxidase inhibitors and are useful for 5 treatnent of gout. US
4,892, 576 Wb s®03sses pyrazol otriazines of the formula x 1Gdfsekpnps X is O

S, Ar is a phenyl, naphthyl, pyridyl or thienyl group, R6-R8 are H,

yl, etc., and RO is H alkyl, pheny}, etc. The patent states that the
15 conpounds are useful as herbicides aphd plant growth regulants. US
5,484,760 and WD 92/ 10098 di scl oses hefbicidal conpositions containing,
anong ot her things, 20 a herbici dal nd_of the formula -7 WO 98/03510
PCTI US97/ 13072 where A can be N, B gan be , can be phenyl or
substituted phenyl, etc., Ris -N(R4)SO2R5or - JR7 5 and R1 and R2
can be taken together to formN C and Z are H, alkyl, acyl,
etc. and Dis 0 or 10 S. US 3,810, 90 ., J. Med. Chem,
1982, 25, 243-249, disclose triazolotriazines FAMP phosphodi est erase
inhibitors of the formula 15 z where Zis H GOCH CH3, C2H5, C6H5, n-C3H7,
i so-C3H7, SH, SCH3, NH (n- C4H9) : or N (CH5) 2, R is Hor CH3, and Rl is
20 CH3 or C2H5. £ LSS t her.apeut i areas where
i nhi bitors of cA é)hosgih gﬁﬁé IIEli & co Fa £ &Y C5H5' m-CH3CeHq,
O0Et, Cl1l, I or Br, Y is H, CgHs, 0-CH3CgH4, or p-

5 CH3C5H4, and Z is OH, H, CH3, Cz2Hs, CgHs, n-C3H7, i-C3H7,
SH, SCH3, NHC4Hg, or N(CzHs)2, and states that the

compounds are c-AMP phosphodiesterase inhibitors useful
as bronchodilators.

10 US 3,995,039 discloses pyrazolotriazines of
the formula:

NR2R3

15 where R! is H or alkyl, R? is H or alkyl, R3 is H, alkyl,
alkanoyl, carbamoyl, or lower alkyicarbamoyl, and R is
pyridyl, pyrimidinyl, or pyrazinyl, and states that the
compounds are useful as bronchodilators.

20 US 5,137,887 discloses pyrazolotriazines of
the formula



have utility: asthma, diabetes nmellitus, female fertility control, male
infertility, psoriasis, thronbosis, anxiety, and hypertension. 25 -8 WO
98/ 03510 PCT/ US97/13072 5 W95/ 35298 (Ot suka, 1995) discl oses
pyrazol opyr WR%038 and states that they are useful as analP§E8IS8%130The
npounds are represented by the fornmula R6*-~ R4 R3 A R2 where Qis

bonyl or sulfonyl, nis or 1, Ais a single bond, alkylene or
al kenylene, Rl is H, alkyl,| 10 etc., R2 is naphthyl, cycloal kyl,
het eroaryl, substituted ph or phenoxy, R3 is H, alkyl or phenyl, R4 is
H, al kyl, alkoxycarbonyh/’ﬁhe yial ™k onal |y (phenyl thi o-substituted
phenyl, or halogen, R5 &and R6 4 15 B 20 ER_O
(Ot suka, 1991) di scl osesjanti -
represented by the for X S R
car boxyl, al koxycarbonyl, ™ptionally sQst | /4 cycl o/ kyl , or
phenyl, R5 S WD 98/ 03510 PCT/ US97/ 13072 X N _R6%1 s pyridyl or
optionally substituted phenyl, and R7 and Rg are H or optionally

substituted phenyl.
whzre R i1s lower alkoxy, and teaches that the compounds

are xanthlne oxidase inhibitors and are useful for
5 treatment of gout.

US 4,892,576 discloses pyrazolotriazines of the

formula
X
Ry /lk o]
i i N
/k ~/ I |
10 Rg

where X is O or S, Ar is a phenyl, naphthyl, pyridyl or
thienyl group, Rg—Rg are H, alkyl, etc., and Rg is H,
alkyl, phenyl, etc. The patent states that the

15 compounds are useful as herbicides and plant growth
regulants.

US 5,484,760 and WO 92/10098 discloses
herbicidal compositions containing, among other things,

20 a herbicidal compound of the formula



Springer et al, J. Med. Chem, 1976, vol. 19, no. 2, 291-296 and Spri nger
U S. patents 4021,556 and 3, 920, 652 di scl ose pyrazol opyri m di nes of the
formula OH HO 10 R where R can be phenyl, substituted phenyl or pyridyl,
and t hei r wsgs/iaasiot r eat gout, based on their ability to i'?'@rﬁjshi‘ﬁﬁ hi ne

i dase. 15 Joshi et al., J. Prakt. Chenie, 321, 2, 1979, 341344

cl oses conpounds of the fornmula RZ C6H5 20 where R1L is CF3, C2F5, or
C6HAF, and R2 is CH3, C2H5, CF3, mr—e8#ATF. \\10 WD 98/ 03510 PCT/ US97/ 13072
0 5 OH 10 Maquestiau et al., Bull. Soc.| Bel g k. 101, no. 2, 1992, pages
131-136 di scl oses a pyrazolo(1,5- & :&di e of the fornmula c6H5 | brahim
et al., Arch. Pharm (weinhein) 320, 487-2491 (1987) discloses pyrazol o(1;
5-a)pyrimdines of the fornmula CH3 CH3 15 where Ris NH2 or OH and Ar is

4- phenyl - 3- cyangp s i ridg-2:-y (%h references whi ch disclose
azol opyri ni di nes %\%_Ia’fjne%qﬁ eOQSIR é%% etlec'rsR&ka?3 lﬁiﬁeb,e BSenylog9¥, 940 (Dow,
1991), EP 0 374SWR%E {ngtechphergdo)etwS R4, i621N3B6) $OLBN, DFIZE0, RS BB31 901

(Fujisawa, 1P933nd U§ 2hAR364ar K3 dRRAFcodB8RIr &P 4562 477 (1sagro,
1995), DE 4 243 279 (Bayer, 1994), US 5,397,774 (Upjohn, 1995), EP .

Z Y 2 X
N

] [

{v]

N

c c=—=cC or N==

Q

where X, Y and Z are H, alkyl, acyl, etc. and D ig O or
10 s,

US 3,910,907 and Senga et al., J. Med. Chem.,
1982, 25, 243-249, disclose triazolotriazines cAMP
phosphodiesterase inhibitors of the formula
15

where 2 is H, OH, CH3, C2Hs, CgHs, n-C3H7, iso-C3H,, SH,
SCH3, NH(n-C4Hg), or N(CpHs)2, R is H or CH3, and R; is
20 CHj or CaHs. The reference lists eight therapeutic
areas where inhibitors of cAMP phosphodiesterase could
have utility: asthma, diabetes mellitus, female
fertility control, male infertility, psoriasis,

thrombosis, anxiety, and hypertension.
25



0 521 622 (Upjohn, 1993), WD 94/109017 (Upjohn, 1994), J. Med. Chem, 24,

610-613 (1981), and J. Het. Chem, 22, 601 (1985). 25 -11 WD 98/03510

PCT/ US97/ 13072 SUMVARY OF THE | NVENTI ONt I n accordance with one aspect, the

present i nwames/assigr ovi des novel conpounds, pharnaceuti cal PET@WSHPIIeTL i ONS
met hods which may be used in the treatnent of affective disorder,

iety, depression, |rr|ta@bg/ﬁnmﬁi($&@dk9nnlgygskngquggglc stress

di sorder, supranug|e Is |nnune syppr essi ner's di sease,
gastroi nt esti nal s%zagie) PYTEMECSPSRi & %eg Y glhaBt ﬁ%?yf%‘é"dl“rﬁffd-l]s&sder

drug or al cohol anekae sies - syliet oeppodnds) addireprenented imf |tararat ory

di sorder, fertilitfyrmupodl ens, disorders, the treatnent of which can be
effected or facilitated by antagonizing CRF, including but not limted to
15 di sorders induced or facilitatgd by CRF, or a disorder selected from

i nflammatory di sorders such as PHEQﬂHtOld arthritis and osteoarthritis,
pain, asthma, psoriasis and allergigs; géN@P&FFZ@d‘anrEﬁﬁ di sorder;
panj c, phobi as, obsessive-conpul sive |20 di sorder; post-traumatic stress

di sorder; sleep disorders irgt tressy pain perception such as
fibromyal gi a; nmood di sorders suc i ncl udi ng maj or
depression, single episode deprepsion, gfepression, child abuse

i nduced 25 depression, and postp fon; dysthem a; bipolar

di sorders; cyclothyma; fatigy . ; ress-i nduced headache; cancer,
human i mmunodeficiency virus (H'V) infectidns; neurodegenerative diseases
such as Al zheiner's 30 di sease, Parkinson's gi sease and Huntington's

di sease; gastrointestinal diseases such as ulcers, irritable bowel
syndronme, Crohn's di sease, spastic colon, diarrhea, and post operative

i lius and col oni cwhéngdr sensarbonyy assudifangd, by psyleapadt hél égi gal 35

di sturbances or s{f{ffs AW, NE1R| SRS S aAuely8ene, R is H, alkyl,
10 etc., R? is naphthyl, cycloalkyl, heteroaryl,

substituted phenyl or phenoxy, R3 is H, alkyl or phenyl
R4 is H, alkyl, alkoxycarbonyl, phenylalkyl, optionally
phenylthio-substituted phenyl, or halogen, R3 and R6 are

H or alkyl.
15
EP 0 591 528 (Otsuka,l1991) discloses anti-
inflammatory use of pyrazolopyrimidines represented by
the formula
Rg
Ry .N
/ N/ \
Rq
A S
Ry N
20 R3

where Rj, Rz, R3 and R4 are H, carboxyl, alkoxycarbonyl,
optionally substituted alkyl, cycloalkyl, or phenyl, Rs



anorexia and bulima nervosa; henorrhagic stress; -12 WO 98/ 03510

PCT/ US97/ 13072 0 stress-induced psychotic episodes; euthyroid sick

syndronme; syndrone of inappropriate antidiarrhetic hornone (ADH); obesity;

infertiliwoothsar traumas; spinal cord traumg; ischem ¢ negFg8Rlfamage
.9, 5 cerebral ischem a such as cerebral hippocanpal ischem a);
citotoxic neuri@nahsdaframeineepialsepsypyrp@yﬂi&vmqloa@lqusng%lé & ed

di sorders inclughgg 1hy9§5t$nS.Qqut§9Qy argia and cangeStive hear

failure; stroke’ rifife: dyst unctd orfs o Acl udf NP 1S YL Fubsddeasd mune

dysfunctions (erPyenysdtress i nduced fevers, porcine stress syndrome, bovine

shi pping fever, equine paroxysmal fibrillation, and dysfunctions induced

by confinenegt in chickens, ,sheering stress in sheep or_ human-ani mal

interaction 15 rel ated st PRES"FRT dOgdLs mrs&GCar CBRRAsns 2084 el 19,

i ncontinence; senil @, dedkn29& afd tSpeiAlgelrelner ' saténype; 4004, tsisisnhacact

dementia; amyot 50phbeeb Al 181 oS 6303 0pG RER dte IAENTRN Fo28,,300

addictions (e.g., dependenclies on aIcohoF, cocal ne, heroin, 20

benzodi azepi nes, or other drugs); drug angd, al cohol w thdrawal synptons;

ost eoporosi s; psychosocial dwarfismand pypoglycema in a mammal . The

present invention provides novel conpound 25 which bind to corticotropin

rel easing factor receptors, thereby alt Ehgwanxiogenic effects of CRF

secretion. The conpounds of the prese i nvénti are useful for the

treatnment of psychiatric disorders apd neurql ogi c@ diseases,

anxi ety-related 30 di sorders, post-tr ti egs di sorder, supranuclear

pal sy and feeding disorders as wejd~as Iy of i mrunol ogi cal ,

cardi ovascul ar or heart- related di seases and colonic hypersensitivity

associ ated w th psychopat hol ogi cal disturbance aRrd 35 stress in a manmal .

-13 10

where R can be phenyl, substituted phenyl or pyridyl,
and their use to treat gout, based on their ability to
inhibit xanthine oxidase.

15 Joshi et al., J. Prakt. Chemie, 321, 2, 1979,
341-344, discloses compounds of the formula

RrR2

CeHs

20 where R! is CF3, CaFg5, or CgH4F, and R? is CH3, CzHs, CF3,
or CgH4F.



WO 98/ 03510 PCT/ US97/ 13072 According to anot her aspect, the present

i nvention provides novel conmpounds of Forrmulae (1) and (2) (described

bel ow) which are useful as antagonists of the corticotropin rel easing

factor. 5 THOB®H8unds of the present invention exhibit adGNys9y1932
ticotropin releasing factor antagonists and appear to suppress CRF

hyper secretion. The presentMaquestian el 4. i,thurIessOq:).ha?dm_;ceubggaiOL

conposi tions contglnizg 450 £aERAUAYS-19s 0k SOIRIAG HI) %nf'oéf and

met hods of using such co ounds. f or e suppression of = secretlon

and/or for the treRYFeRivreanti & @nFErBPégrders According to yet another

aspect of the 15 invention, the conpounds provided by this invention (and

especially | abelled conmpounds of thi i are al so useful as

standards and reagents in determ i

pharmaceutical to bind to the CRF|receptor. HLED DESCRI PTI ON OF

| NVENTI ON [ 1] The present inventio J nmet hod of treating

af fective disorder, anxiety, depress eadache, irritable bowe

syndronme, post- traunatlc stress dlsorder supfanucl ear pal sy, inmune

suppression, Al zheinmer's disease, gastr0|ntesthﬂal di seases, anorexia

nervosa or other feeding disorder, drug addiction, drug or al cohol

wi t hdrawal synptons, 30 inflamratory di seases, cardi ovascul ar or heart-

rel ated diseases, fertilitybgrdment, ahumehrch mibagdef itge bmogimii 1329,

i nfections, henoushagiog (@bB?ﬁsdlé’@F@ééé’,pyr@fz%rlbéll §Ya) fiGathididegpLpal cord

t raumas, epllepsgh %roke ul cers, amyotrophic 3 [ateral sclerosis,

hypogl ycem a or §i $8FB8+3the treatment of which can be effected or

facilitated B -14 WO 98/ 03510 PCT/ US97/ 13072 0 antagoni zi ng CRF, incl uding

but not linmited to CHy

/ N/N\
. R
\ S
CHj N
Ar

where R is NH2 or OH and Ar is 4-phenyl-3~cyano-2-
aminopyrid-2-yl.

15

Other references which disclose

azolopyrimidines inclued EP 0 511 528 (Otsuka, 1992), US
4,997,940 (Dow, 1991), EP 0 374 448 (Nissan, 199%0), US
4,621,556 (ICN,1997), EP 0 531 901 (Fujisawa, 1993), US

20 4,567,263 (BASF, 1986), EP 0 662 477 (Isagro, 1995), DE
4 243 279 (Bayer, 1994), US 5,397,774 (Upjohn, 1995), EP
0 521 622 (Upjohn, 199%3), WO 9%4/109017 (Upjohn, 1994),
J. Med. Chem., 24, 610-613 (1981), and J. Het. Chem.,
22, 601 (1985).

25
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di sorders induced or facilitated by CRF, in manmals conpri sing
adm nistering to the manmal a therapeutically effective amount of a
compound of 5 Formulae (1) or (2) : RBAN" NI I ~ (1) z (2) and isomers
t hereof , swengosssoneric forns thereof, or 10 m xtures of §,q£reri o
.rms t hereof, and pharnmaceutically accept able salt or pro- orms

er eof , V\/nereln Ais Nor Sy o] . S selectedfrom
phenyl, naphthyl, pyridyl, pyrimdi ny . trrazinyl, turanyl, thienyl, 20
benzot hi enyl, benzofuranyl, 2,3 dihydrobenzofuranyl,
2, 3-di hydr obenzot hi emyl accordanyé , wils - &@%@BEE@“YEM % Asdingydro-1,

benzopyranyl Al tlonaII ubstituted with 1 to 5 R4
groups and e chq v%nltqéb 5??32% ovealn cﬁ’ﬁ'gé’t’ﬁéit RPFTATEN AN - 15 WO
98/ 03510 PCTPUSSPRPIGtLioRrs and Hﬂ#ﬁmﬁc&ewﬂ’luyhs@abmed&sﬁd dgachheccurrence

from H C-C4 aldegkmes?- €4 af G@dsetdak Kyayt s I kyl
i k@i&’we_ _S%I oal aE]’%lu:'.wlél dggr‘g%gd%ap'gndent |y

C4- C7 cycl oal kyl,al I
sel ected at eachq\giécuprl%?l{():ewﬂoﬂn%o"@ éﬁsﬁTtkﬁ/”maézlccétéFRényl C2- 4
al kynyl, hal o, deﬁoret&rmsmrm@aar GalEy? trymrox \salployless i6R; C12

| k | kyl, C2 |
2yclog;?kylya|6 l:@laegmaaog nyéea@ O%S%QOQME%Q@% éo-daig% %&1 H or
S(O) nR12; e §8F86t‘%d"?’r“6‘?ﬁﬁ4 °rc1 ERTaf RYEINTA ISP TP engFUg oF

alcohol withdrawal symptoms, drug addiction,
inflammatory disorder, fertility problems, disorders,
the treatment of which can be effected or faciiitated
by antagonizing CRF, including but not limited to

15 disorders induced or facilitated by CRF, or a
disorder selected from inflammatory disorders such as
rheumatoid arthritis and osteoarthritis, pain,
asthma, psoriasis and allergies; generalized anxiety
disorder; panic, phobias, obsessive-compulsive

20 disorder; post-traumatic stress disorder; sleep
disorders induced by stress; pain perception such as
fibromyalgia; mood disorders such as depression, B
including major depression, single episode
depression, recurrent depression, child abuse induced

25 depression, and postpartum depression; dysthemia;
bipolar disorders; cyclothymia; fatigue syndrome;
stress-induced headache; cancer, human
immunodeficiency virus (HIV) infections;
neurodegenerative diseases such as Alzheimer's

30 disease,.Parkinson's disease and Huntington's
disease; gastrointestinal diseases such as ulcers,
irritable bowel syndrome, Crohn's disease, spastic
colon, diarrhea, and post operative ilius and colonic
hypersensitivity associated by psychopathological

35 disturbances or stress; eating disorders such as
anorexia and bulimia nervosa; hemorrhagic stress;

’/ 7 -12-



C2-C4 al kynyl, C3-C6 cycl oal kyl, C4-Cl10 15 cycl oal kyl al kyl, Cl1-C4

hydr oxyal kyl , halo, CN, -NR6R7, NROCORLO, -NR6S (0) nR7, S (O nNR6R7, Cil-

C4 hal oal ky] ('0]%; SH or S(O),,R12 R3 is selected from 20 -H, OR7, SH,

S(O) nR13, 8/ 8r7, oC (O R13, NRBCOR7, N (COR7) 2, NRS BEHAEE7/13072
CO2R13, NR6R7 NR6aR7a N(OR7) R6, CONR6R7, aryl, heteroaryl and

h®erocycl yl , orSPER S THNGLG e R?VCh@Zi@lipieﬁCld@ﬁyl eu@Blj@ZﬁDdalskynyl C3-C8

cycl oal kyl , C5- C&desl k@whm@ ogl%MﬂdﬁllﬂbalaIﬁYEdQErgﬁeg

cycl oal kenyl al kyly, (Rto %% subst t % tituents 30

i ndependent |y sel ec’i ﬁ??%nc’é’ ey C@eﬁfjkwa“'@?ss%

cycl oal kyl, hal o, SPJGJ?lCcFoﬁél @apkw' Jesycamniccm@rosml dspapR1 3. EOR15,

Q02R1S, OC (0)s Ridh -eD¥ECERLAenbh (L0 2 %eéﬁB%Q@“BlQﬁ&éa piay NReJ02R13,
NR16R15, CONRL6R15, I het eroary] and het erocycl 98/ 03510

PCT/ US97/ 13072 i 1?4:*1 laﬁdeﬁéﬁﬂ%ﬂ'ﬁ?ﬁl%&%@é&1afia@aaﬂroeeahme from
Cl- G O al kyl, C2-Giimiviesnylar Radlfead lpipted E3s6Bdeys| oat kyding4- C12

&%gg%yl ?:IOI%I %%O\IR%ER % %&al?%lng%gﬁ%esng7 % ?CR\?vhere each

such C1-C10 al kylf“é?reCletéPk%ny’rmm‘-@? CYG THPRY RGNS Ezscbedewlafarra@a and
C4- C12 cycl oaleyI:aidu;cledanemope|®msa£tlry:t1:@>rsubsl._uut etrew $ hidddme s

b5 e o, MR EREEI S P ORRgS HOVRESnG
CO(NORO) R7, or SEOER7; eI51RS RawPRAM6S iandlRFaiare aadependent |y
sel ect ed at dysfunctions induced by confinement in chickens,
sheering stress in sheep or human-animal interaction
15 related stress in dogs); muscular spasms; urinary
incontinence; senile dementia of the Alzheimer's
type; multiinfarct dementia; amyotrophic lateral
sclerosis; chemical dependencies and addictions
(e.g., dependencies on alcohol, cocaine, heroin,
20 benzodiazepines, or other drugs); drug and alcochol
withdrawal symptoms; osteoporosis; psychosocial
dwarfism and hypoglycemia in a mammal.

The present invention provides novel compounds
25 which bind to corticotropin releasing factor
receptors, thereby altering the anxiogenic effects of
CRF secretion. The compounds of the present
invention are useful for the treatment of psychiatric
disorders and neurological diseases, anxiety-related
30 disorders, post-traumatic stress disorder,
supranuclear palsy and feeding disorders as well as
treatment of immunological, cardiovascular or heart-
related diseases and colonic hypersensitivity
associated with psychopathological disturbance and

35 stress in a mammal.

J - 13-



each occurrence from -H -Cl1-Cl0 al kyl, C3-C10 al kenyl, C3-C10 al kynyl,
20 Cl1-C10 hal oal kyl with 1-10 hal ogens, C2-C8 al koxyal kyl, C3-C6
cycloal kyl, C4 Cl12 cycl oal kyl al kyl, C5-C 0 cycl oal kenyl, or C6-Cl4

cycl oal keny/I(HISIOySm each optionally substituted with 1 to ge g@igg@%l tuents

ependently selected at each occurrence from Cl-C6 al kyl,

002:?2? kyloc ?gl)Onglﬂ%Rg%%kqulwl "Ccﬁy%?gﬁpgﬁéeddfﬁ? 3 O“Q%3NR8CD25RlS
NRL6RL5, CONRL6RIFSRELQN Proetdass é&%ﬂeloraom@wr%ﬁﬂ yﬂormuaayl {1aryl (Cl-C4
al kyl ), heteroaryl, (2hetéeoare(dCheTbwal kiyldn draf ers@eysl yk or

heterocycl yl (Clygéa EKYHT\]F%?FE%D C%th 8&2’%5%]]% Pg{[}'{gg?ggé%gO?Z

alternatively NR6R are 5in
pyrrol i dine,” pi peFagPRROUNES (Rl ﬁ)’/‘leppﬁeﬁaﬂ nenverdriginolexhébor t hi onor phol i ne,

each optionall ycsubstytaﬁ aibwltcbti-oélg;lr@fleaagimg f2eups; 5 R8s

| ndependently s each _occurrence from or C1-4 alkyl; RO and
R10 are |ndepen n%%ggl&} ncpagp C8Ach® IPRAESS rcgﬁce fromH Cl-C4 al kyl,

or C3-C6 cycl oBVRytsequtJ;@ .selfbet pdesemm iveGti64 abkyl included hal oal kyI ,
or C3-C6 cycl oapkytmadédutRlsA 1l %0Q§b§4t§$5¥|cdyiag%cgé Pﬁéﬁaé$%%ﬁ 513 IS

isLFg;?gyrrﬂﬂ]C%chbrll%%é 6?) andhaEO?Jagh ‘methods of using such

compounds for the suppression of CRF hypersecretion,
and/or for the treatment of anxiogenic disorders.

According to yet another aspect of the
15 invention, the compounds provided by this invention
(and especially labelled compounds of this invention)
are also useful as standards and reagents in
determining the ability af a potential pharmaceutical
. to bind to the CRF receptor.
20

RETAILED DESCRIPTION QF INVENTION
(1] The present invention comprises a method of
treating affective disorder, anxiety, depression,

25 headache, irritable bowel syndrome, post-traumatic
stress disorder, supranuclear palsy, immune
suppression, Alzheimer's disease, gastrointestinal
diseases, anorexia nervosa or other feeding disorder,
drug addiction, drug or alcohol withdrawal symptoms,

30 inflammatsry diseases, cardiovascular or heart-
related diseases, fertility problems, human
immunodeficiency virus infections, hemorrhagic
stress, obesity, infertility, head and spinal cord
traumas, epilepsy, stroke, ulcers, amyotrophic

35 lateral sclerosis, hypoglycemia or a disorder the
treatment of which can be effected or facilitated by



20 C12 cycl oal kyl al kyl , aryl, aryl (Cl-C4 alkyl)-, heteroaryl or
heteroaryl (Cl-C4 al kyl)-; Rl4 is selected from Cl-Cl10 al kyl, C3-C10
al kenyl, C3- Cl0_al kynyl, C3-C8 cycloal kyl, or C4 25 C12 cycl oal kyl al kyl
each option¥A%03%hstituted with 1 to 3 substituents i ndepBREHES 1072

ected at each _occurrence fé om Cl - al kyl, C3 C6 cycloal kyl, hal o,

C4 hal oal kyl, APEAGORLIBAE CREyy ’@(Cg;‘ﬂi?)? RERIPt ddPrtsd o2 (O R15, 30
NRB8COR15, N( COR15H2soKRBEONRIGREY oNMREEO2RIGSs tMRHRIRF, CONRASRAS1s and T - C6
al kyl thio, CI1-Cé cahb¥k§yh§'£aﬂirglgé@e9lh96t@' é‘r}’éf %é'nﬁrﬁriy'&; R15 and R16 are

i ndependently sel ected at each occurrence from 1-C6 al kyl, C3-C10
-18 WD 98/ 03510 PEFFERBTRARRARLY &FERGALKS | 2PWALCPE @y SPBRPRYE a0 ky| , except
that for S(O hRLEprRibaeannotorbe2h;: aryl is phenyl or naphthyl, each
optionally 5 substituted with 1 to 5 substituents independently sel ected
at each occurrence from Cl-C6 kyl, C3 C6 cycloal kyl, halo, Cl-C4

hal oal kyl , cyano, ORl5, SH, S(P) R15, COR15, CO2R15, (O R15Rr1410
NR8COR15, N(COR15)2, NRS8CONRL6RL5, NR8CO2R15, NR16R15, fand CONRL6R15;
heteroaryl is pyridyl, pyrim di , teapzinyl, furan yranyg ,

qui nol i nyl, isoquinolinyl, thie , \(n dazol yl, thh'l/a'zol w,/l ,
pyrrolyl, oxazolyl, benzofurjanyl, the enyl, benzothi azol yl, o)

i soxazol yl, pyrazolyl, 2,3-Agihydr hi enyl . or \’tdi h zof uranyl
each being optionally sgrbsti i 1tob5 ubstgaent s Xndependent | y

N
sel ected at each occurrence from Cl-C6\al kyl, C3-C6 cycl oal kyl
Cl-C4 hal oal kyl, cyano, OR15, SH, S(O RE5, -COR15, CO2R15, OC @3 RI15,
NR8COR15, N(COR15)2, NRBCONRLI6R15, NR8CO2R15, NR16R15, and 25 CONRL6R15;

(1) (2)

and isomers thereof, stereocisomeric forms thereof, or
10 mixtures of sterecisomeric forms thereof, and
pharmaceutically acceptable salt or pro-drug forms

thereof, wherein:

A is N or CR;
15
Z is N or CR2;

Ar is selected from phenyl, naphthyl, pyridyl,
pyrimidinyl, triazinyl, furanyl, thienyl,

20 benzothienyl, benzofuranyl, 2,3-
dihydrobenzofuranyl, 2,3-dihydrobenzothienyl,
indanyl, 1,2-benzopyranyl, 3,4-dihydro-1,2-
benzopyranyl, tetralinyl, each Ar optionally
substituted with 1 to 5 R4 groups and each Ar is

25 attached to an unsaturated carbon atom;

2185~



het erocyclyl is saturated or partially saturated heteroaryl, optionally
substituted with 1 to 5 substituents independently selected at each 30
occurrence from Cl-C6 al kyl, C3-C6 cycl oal kyl, halo, Cl-C4 hal oal kyl,
cyano, ORVP¥10 5O R15, CORL5, C02R15, OC (0) R15, NRSG@RIIES7/13¢LOR15) 2r
ﬂiﬁCONR16R15, NR8CO2RI 5, NRI15R16, and CONR16R15; 35 -19 WO 98/ 03510

/ US97/ 13072 R i§ independemtly setlesseld atceacrenseulrehcel £2om 2)

Preferred methods of H{ heipcgsemtyl N\EHO40R1RERy L MBENQES dik phgrein in the
conpound of Fornulaecé;% 0 %ﬁéé? fmfé s ghen¥1 &{ri%yl or 3 3.

di hydr obenzof uranyl , “8ach SpeTSHHINY SUHSYi 4 eee W p Tk ko halrs
substituents. (3, FufF¥heflpfefrakaad kvdt‘hods of the above invention. 10 are
met hods whergin, in the conpound of Formulae (1) or (2), Ais N Zis CR2,
Ar is 2,4-dichl gfophen 2, 4-di net hyl phenyl or 2,4,6-trimethyl phenyl, RLl
and R2 are C}Bgiagﬂ fég¢3993%ﬁ£$7aFeiS°Eﬂ$ Fhegfite SE/ULIERGEAL FBOMCONpri Ses
conpounds of Fornul Be ¢1)Coral}ML, ALv-Ci~bdlkényl,~€2CRla2@ya¥), (Z) and

i somers thereof, stergphsoi®ric fQr maibAekerf .c e, M r
stereoi soneric forns_thereof <§héﬂ pharnacgutiébllf 5@%38?28?%Y§a|t or

pro-drug forms 25 t hB¥EoR RHEPEVALKAL§ LaCap €Y@NQTikwip 9808510
PCTI US97/ 13872 Z i scwallRR, Cq4-Ci10 cycloalkylalkyl, NRIRLO, ;-

Cq4 alkyl-NROR1C, NRICOR10, ORll, SH or s5(0)pnR12;
R2 is selected from H, C1-C4q4 alkyl, C2-C4 alkenyl,
C2-C4 alkynyl, C3-Cg cycloalkyl, C4-Cig
15 cycloalkylalkyl, C1-C4 hydroxyalkyl, halo, CN,

-NR6R7, NRO9COR1O, -NR65(0),R?7, $(0)nNRER7, C;-
Cq4 haloalkyl, -OR7, SH or -S(0)pR12;

R3 is selected from:

20 -H, OR7, SH, S(0)pnR13, cor7, cosr7,
oc(0)R13, NRBCOR7, N(COR7);, NRBCONRER7,
NR8CO2R13, NRO6R7, NR6AR72, N (OR7)RS, _
CONR6R7, aryl, heteroaryl and heterocyclyl,
or

25 ~-C1-C10 alkyl, C2-Cip alkenyl, C2-Cig alkynyl,
C3-C8 cycloalkyl, Cs-Cg cycloalkenyl, Cg-
C12 cycloalkylalkyl or Cg-Cio0
cycloalkenylalkyl, each optionally
substituted with 1 to 3 substituents

30 independently selected at each occurrence
from C1-Cg alkyl, C3-Cg cycloalkyl, halo,
C1-C4 haloalkyl, cyano, ORLS, sH,
S(0)nR13, corlS, cozrlS, oc(o)R13,
NR8COR15, N(COR1S),, NRBCONR16R1S,

35 NR8CO2R13, NR16R15, CONRLIGR1S, aryi,

heteroaryl and heterocyclyl;

/ y -16-



Ar is selected from phenyl, naphthyl, pyridyl, 5 pyrimdinyl, triazinyl,

furanyl, thienyl, benzothienyl, benzofuranyl, 2,3 dihydrobenzofuranyl,

2, 3-di hydr obenzot hi enyl, indanyl, 1,2-benzopyranyl, 3, 4-dihydro-1, 2-

benzopyr anyWOP%e3¥s4# i nyl , each Ar optionally 10 substituted PETESI8QI25 R4

'.pups and each Ar is attached to an unsaturated carbon atom R is
dependently sel ected at each occurrence from H Cl-C4 aIkyI, C2-C4

al kenyl, C2-C4 al kyny le ycl oal kyl al kyl , hal o,

CN, Cl-C4 hal oal kél %2119'5(%%%&?@%%&; e}%eldeg?egzcg %ac EﬁrF e from

H Cl-C4 alkyl, C2-C4 8I1R§h9la %2 LTIV ALkedg L naf 57 C 1N alsynga . hal oal Kyl |

a-C12 hydroxyalkyl ca- C%antk@ayHWk@MC44C&2Ct9cmyankyﬂémkyl CRoSp

cycl oal kyl , Cl10 cyc kykal - gt KylsahNRIR10, NROCOR1LO,

OR11, SH or 2?50) nR12; lﬁg% &@ kd* c{“‘?ﬁé}jc%)lr)ﬁ% %4 l+ NB% t2- C4 al kenyl ,

C2-C4 al kynyl, C3-06 c)f ?%%a &1 o5 'c%fﬂ%aﬁl« |°9<N9R 1. ©p2Rr7,

hydLorya: Ey: hal 0, CNor SN%,R??,NMRH},ch-NBGS(Q C]_F@)7%al$(y@),,c R7, Cl-

4 hal oal ky -OR7, SH. nR1 ro CR?, SH

S(O) nR13, COR7, CO2RY7, QCZ%Q%%B %%@lgﬁ%% ‘?52 N CCRRL R

NRSCO2R 3, NR6R7, NR6aRTa, Mm)%l%km ¥, age Pt ileseddpar yl and

heterocyclyl 17 -21 V98 03 RAFHISIEL13028ns DicfdmGLO al kyl, 2 CI0
al kenyl, C2-C10 al kyny c cloalkengl C4- C12

- cycl oal kyl ,. C5-C8
cycl oal kyl al kyl or tﬂff%ﬁﬂé%iﬁlQéﬁVﬁfFﬁﬁF 2Batth éﬁﬁQHﬁéFP§ Erdibst i t ut ed
with 1 to 3 substltuen@B“C4nﬁ@ﬁéndéﬂuhyhgépecﬁéd NRORIacNRECORTr ence from
Cl- 6 al kyl, C3-C6 cychmeddor?’, B8k3, or7, conr6rR7, cosr7?, cO(NORIIR?,

or $(0)pR7;
15
R® and R7, R®2 and R72 are independently selected at
each occurrence from:
-H, i .
-C31-Ci0 alkyl, C3-Cipo alkenyl, C3-C1p alkynyl,
20 C1-C10 haloalkyl with 1-10 halogens, Cy-Cg
alkoxyalkyl, C3-Cg cycloalkyl, Cq-
Ci12 cycloalkylalkyl, Cs5-Ci10 cycloalkenyl,
or Cg-C14 cycloalkenylalkyl, each
optionally substituted with 1 to 3
25 substituents independently selected at each

occurrence from C1-Cg alkyl, C3-
C¢ cycloalkyl, halo, Ci-C4 haloalkyl,
cyano, OR13, sH, s(0)pR13, COR1S, cozrl3,
oc (0)R13, NRBCOR1S, N(COR!5),, NRBCONR1GR1S,
30 " NR8CO2R13, NR16R15, CONRL6RIS, aryl,
hetercaryl or heterocyclyl,
~aryl, aryl(C1-Cq4 alkyl), heterocaryl,
heteroaryl(Ci1-C4 alkyl), heterocyclyl or
heterocyclyl(C1-C4q4 alkyl);
35



10 heteroaryl and heterocyclyl; d-C4 hal oal kyl, cyano, OR15, SH,

S(O R- 3, COR15, CO2R15, OC (O R13, NRBCOR15, N( COR15)2, NRBCONRLG6R15,

NR8CO2R13, NR16R15, CONR16R15, aryl,. R4 is independently selected at each

occurrencewbrosmssio 15 C - Cl0 al kyl, C2-Cl10 al kenyl, C2-C 0 Ul%gﬂg %3-06
| oal kyl, C4-Cl12 cycl oal kyl al kyl , NO2, halo, CN, Cl1-C4 ha fp, NR6R7,
COR7, NR8CO2R7, COR7, OR7,. R6R7, NOR9) R7, CO2R7, or S(0)nR7,

where each such3&ieeratareiy, R0 a@H0 NAPRBAS | 2 r €2i idbenldeptyl, C3- CB

cycl oal kyl andp@fe€idisycl|patiylialikgl, digeeRtigpalyy substituted with 1

to 3 substituen l ndently sel ected at each occurrence from Cl-C4

al kyl, N02, hal g‘?t&?g%ﬁ?1%%665??‘%%“&%60%@‘7@@701@@,. EarR6R7,

C02R7, CO( NOR9) RPL10pRlLy( gyst ingitadd wikEh R63 @t R kare givddgpendent |y

sel ected at Seach occurrence from 30 -H, -Cl-Cl10 al kyl, C3-Cl10 al kenyl,

C3-C10 al kynyl, ,gCl- C1l0, hal oal kyl with 1-10 hal ogens, C2-C8 al koxyal kyl,

C3-C6 cycl oal kyf, tﬁ-iﬁﬁf%ﬁﬂéﬁﬂﬂlWyFﬁﬂﬁﬁF?dCEF(ﬂiF Wecsakreayl fros5 or

C6- C14 cycl oal kenyl altk9¥ ,Cxdoh aldmwlisonal |y substituted with 1 to 3 -22 WO

98/ 03510 PCT/ US97/ 13072 0 substituents independently sel ected at each.

occurrence froEﬁgl-éi akyl, € C6 cycloal kyl, halo, Cl-C4 hal oal kyl,

cyano, ORL5, SH' St dRL32r%€0RIgerendeasly $iEcye) aR182acNRSCORLS, N

(COR15) 2, NRBCONRL6FIS: r NRBEOZRLS, HNREOR1D, a NRL &R G 3-8yl , heteroaryl

or heterocyclyl, -ary@aléggg¢f;L-C4 al kyl), heteroaryl, heteroaryl (Cl-C4

al kyl), heterocyclyl or

R1l is selected from H, C1-C4 alkyl, C1-C4 haloalkyl,
or C3-Cg cycloalkyl;
15
R1Z2 js C1-C4 alkyl or C1-C4q haloalkyl;

rR13 s selected from C1-Cq alkyl, C1-C4 haloalkyl,
C2-Cg alkoxyalkyl, C3-Cg cycloalkyl, Cg4-
20 C12 cycloalkylalkyl, aryl, aryl(Ci1-C4 alkyl)-,
heteroaryl or heteroaryl(C1-C4 alkyl)~-;

R4 is selected from C1-C10 alkyl, C3-Cio alkenyl, C3=-
Ci10 alkynyl, C3-Cg cycloalkyl, or Cg-

25 C12 cycloalkylalkyl, each optionally substituted
with 1 to 3 substituents independently selected
at each occurrence from C1-C5'alkyl, C3~-

Ceé cycloalkyl, halo, C1-C4 haloalkyl, cyano,
OR15, sH, s(0)pR1S, CcoOR1S, co2R15, oc(o)RLS,

30 NR8COR15, N(COR!5),, NR8CONR16R15, NR8CO,R1S,
NR16R15, CONR16R1S, and c3-Cg alkylthio, C1-Cg
alkylsulfinyl and Ci-Cg alkylsulfonyl;

R13 and R16 are independently selected at each
35_ occurrence from H, C1-Cg alkyl, C3-C10



10 heterocyclyl (C1-C4 al kyl), alternatively, NR6R7 and NR6aR7a are

i ndependently piperidine, pyrrolidine, piperazine; N nethylpiperazine,
nor phol i ne g;o%g,i onor phol i ne, each optionally substituted with 1-3 C1-C4
al kyl groups; 8 i s independently selected at each occur rRGRESHAM®R H or

C4 alkyl; RO and R10 are independently selected at each 20 occurrence
f¥m H, Cl-C4 al kyl, octva@®al&ylcy€hoblkytyc Ridlkelaaalyact edckpent ke C1- C4

al kyl, C1-C4 hal oal kyltor @(o¢3rT6, Cltbogl kyls o 312 is A -C4 al kyl or
Cl-C4 hal oal kyl; R13 is selected fromci-ca al kyl, C1-C4 hal oal kyl, C2-C8

al koxyal kyl , C3-C6 cycl oal kyl, C4 30 C12 cycl oal kyl al kyl, aryl, aryl (Cl-C4
al kyl)-, heteroaryll ds patapnasy| 448htdy 13! kelch- opR1l4nksigel ected from

Cl- C10 al kyl, §C3-C10 al -..C | K |, - C8 cycloal kyl, or C4 35
C12 cycl oal kylal kyl , gggﬁqé%ﬁgﬁaﬁ%Qsﬁbtsctyir%/&t"@g%l\h”?#i to 3 substituents

i ndependent |y sel ect edndgBengenBlp3sa @ 8897/ 13072 0 at each occurrence
from Cl-C6 al kyl, C3 @acayeteakkyhce hedanm Glc@lahabeal kyl, cyano, OR15,

SH,, S(O) R15, COR15, R . 8 5, N 15) 2i NRBCONR16R15,
NRSCO2R15, 5 NRLGRLS, Eﬁié%é’?%’n? Q'Cﬁiﬁ%ﬁ?%%h L C®Yangkyl sul finyl
and C1-C6 al kyl sul f on$R: "R18Han® (R at-e qoﬁdépeﬁéeﬂf‘Fy @elecr¥ed at each

occurrence fiom H, Cln@8cokkf| , n GorE) , 1 OneYcdiral 6a/lS, GhSEEER1S

cycl oal kyl al kyl , except ighat for L2, R15 cannot be H aryl is phenyl
or naphthyl, each opt %na Iy’ %ﬁ%sﬁ‘ﬁjt @ﬁ With 1 to 5 substituents 15

i ndependently sel ected at each occurrence fromd -C6 al kyl, C3
heteroaryl is pyridyl, pyrimidinyl, triazinyl,
furanyl, pyranyl, quinolinyl, isoquinolinyl,

15 thienyl, imidazolyl, thiazolyl, indolyl,
pyrrolyl, oxazolyl, benzofuranyl, benzothienyl,
benzothiazolyl, isoxazolyl, pyrazolyl, 2,3-
dihydrobenzothienyl .or 2, 3-dihydrobenzofuranyl,
each being optionally substituted with 1 to 5

20 substituents independently selected at each
occurrence from C1-Cg¢ alkyl, C3-Cg cycloalkyl,
halo, C1-C4 haloalkyl, cyano, OR}3, sH,
S(0)nRYS, -corl3, cozrl3, oc(o)rlS, NRBCORIS,
N(COR15),, NR8conNR16R15, NRBCO,R15, NR16R1S5, and

25 CONR16R1S;

heterocyclyl is saturated or partially saturated

hetercaryl, optionally substituted with 1 to S
substituents independently selected at each

30 occurrence from Ci-Cg alkyl, C3-Cg cycloalkyl,
halo, C1-C4 haloalkyl, cyano, orlS, sH,
S(0) nRY3, CcOrR1S, coprlS, oc(o0)R1S, NRBCORLS,
N (COR}5) >, NRBCONR16R15, NR8BCOzR15, NRL1SR16, and
CONR16R1S;

35
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C6 cycl oal kyl, hal o, Cl-C4 hal oal kyl, cyano, OR15, SH S(O R15, .COR15,
CO2R15, OC (O R15, NRBCOR15, N(COR15)2, NRBCONR16R15, NR8CO2R15, 20
NR16R15, and CONR16RL15; heteroaryl is pyridyl, pyrimdinyl, triazinyl,

furanyl, pWMaIB510qui nolinyl, isoquinolinyl, thienyl, im ﬁ@,‘s,ggﬁ}mn
Qi azolyl, indolyl, 25 pyrrolyl, oxazol yl, benzof ur anyI benzot hi enyl ,
nzot hi azol yl SQX I I - dih drobenzot hi enyl or
2, 3-di hydrobenzo‘# ura(’rééljl%e¥ gggﬁtg |ng 6’ﬁ§f“F§¥%%sq'l tlutted2with 1 to 5
substl tuents i ndependently selected at each 30 occurrence fromd -C6 al kyl,

g_ch:iES5Cygco?|C);(y”’21 hmr@’feeieamﬂa%%wz’mﬁy ?:%s\leRlaRw E%EF@&O% ?5 NR16R1§’
and  CONRL6R]S:; g 9%8 %Ré’g?b%‘srgd‘bé?‘)/eugﬁ’ﬂ"i%"i?f Faravdagcl il 9 ’
saturated or par(tzl)al Ay $at phenxld mmeiryc}apylz b-ptl onal ly substituted with 1
to 5 substi tueratmyu@dg@gagmg%lseleggheg j[:ﬂ, SQ’%QWEE%@ frqm Cl-C6

al kyl, C3-C6 cyg % 5&4 halo Cl-C4 a cyano S (0)
nR15, COR15, COZRIS 15“%&9@0?15 N( CCR15)2 NRSCONR16R15,

NR8CO2R15, NR15R16, and CO\IR16R15 10 n i s independently at each

occurrence 0, 1ar 2 Zis CR2, R2
is H R3is CR7[ or Fu%ﬁ%ﬁ%f&%tkgéﬁ °£ lghew%%olvg ﬁnYefI’—F"ct‘j% or SH

(2) when A 1% NAT9 Pt ’E?&S ‘Re |e§'“CI-IS“th€2‘F%“Pq3iQ’di StHFoamalas (19 OH, H,
CH3, C2H5, CoH5Qrn{ZBH7A is GBHZ i20C8H, &CHZ 2NHGélrl9hl@fo;Nle(r@a_H5) 2, then
Ar is not phenyb, g ly; (-3 \ Cﬁg H and
Ar is pyr:odyly erzgﬁﬁnngﬁﬁ%gy (rg}q‘i\?gntﬁé‘*%wlgéenyl ! aR% 2

15 (4] The present invention comprises compounds of
Formulae (1) or (2):

R3 R3 Rl‘

//l\\ N ,/1\\ /

AZ Sn— \ a? Sy

z o}
///L§§ —— ///L§§ ==
R! R! N
Ar Axr
20 (1) (2)

and isomers thereof, stereoisomeric forms thereof, or
mixtures of stereoisomeric forms thereof, and
pharmaceutically acceptable salt or pro-drug forms

25 thereof wherein:

A is N or CR;



25 NR6aR7a, then R6a and R7a are not H or alkyl; (4) when Ais N Z is CR2,

and R2 is SO2NR6R7, then R3 is not CHor SH 30 (5 when Ais CRand Z is

CR2, then R2 is not-NR6S02R7 or -S02NR6R7; (6) when Ais N, Zis CR2 and

R2 is - NReSHYERIB/PEI0 - SO2NR6R7, then R3 is not OH or SH 35 PEIUMEMOR s N,
ASs CR2, Rl is nethyl or ethyl, R2 is H and R3is H OH CH3, C2H5,

, n-C3H7, -25 WD 98/03510 (8) 5 10(9) 15(10) 20(11) (12) 25 (13) 30
PCT/ US97/ 13072 i sg- C3H{, o SHr2SCH3, NH (n-C4H9) , or N (C2H5) 2, then Ar is
not unsubstituted phenyl or mnethyl phenyl; when Ais CR, Zis CR2, R2 is
H, phenyl or alkyl, R3 is NR8COR7 and Ar is phenyl or phenyl substituted
wi th phenylthio, Ahefs Relexteat fapyl phemyl| (fdbhChyal kphridpes eroaryl,
het er oaryl ( Cl- al kyl). . .er qcy et ly(Cl-CA. al kyl); when A
is CR Zis CR, R isg):%-Fl()'ﬁkeéd]g'ngl',Q%Lfis)ﬁyg’heﬁ{f%%gﬁdggéef’glSR13 or
NR6aR7a, then R13 is rtnzahienyld hberzofsanydnd 2R6a and R7a are not H or
aryl; or when A is CHdéhyjdcdB8AzoRbrasy ORI, 3-RA niveirbbeR3ot BiedF/, and R7

and R11 are both H, the i s,ngt I - Br- pheny! - -phenyl ,
p-d—igqp Siyre begggyév’i)arn i ?}X\Y\ﬂ’éﬁ'h’

p- NHCOCH3- phenyl erfyl”) “pyri or ‘ndpht hy S CH Zis
CR2, RRis H Ar is uiseRvireovéd plerddinydnd eRShi ropt i@eably CF3 or
10 substituted with 1 to 5 R* groups and each Ar is

attached to an unsaturated carbon atom;

R is independently selected at each occurrence from
H, C1-C4 alkyl, C2-C4q4 alkenyl, C2-Cq alkynyl,
15 C3-Cg cycloalkyl, C4-C7 cycloalkylalkyl, halo,
CN, C1-C4 halcalkyl;

Rl is independently selected at each occurrence from
H, Ci1-C4 alkyl, C2-C4 alkenyl, C2-C4 alkynyl,
20 halo, CN, C1-C4 haloalkyl, C1-C12 hydroxyalkyl,
C2-Cjy, alkoxyalkyl, Cp-Cip cyanocalkyl, C3-Cg
cycloalkyl, C4-Cig cycloalkylalkyl, NROR10, cq-
Cq alkyl-NROR10, NR9cOR1O, OR11l, sH or S(0)pR12

e

25 R2 is selected from H, C1-Cq4 alkyl, C2-C4 alkenyl,
C2-C4 alkynyl, C3-Cg cycloalkyl, C4-Cjig
cycloalkylalkyl, C3-C4 hydroxyalkyl, halo, CN,
-NR6R7, NROCOR1O, -NR6S(0)nR7, S(0)nNROR7, C;-
C4 haloalkyl, -OR7, SH or -S(0)pR1Z;

30
R3 is selected from:
-H, OR7, SH, S(0)nR13, COR7, CO2R7,
OC (O}R13, NRBCOR?, N(COR7),, NRBCONRORY,
NRBCOoR13, NROR7, NR62R72, N(OR7)RS,
35 CONROR7, aryl, heteroaryl and

heterocyclyl, or
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C6HAF, then RL is not CF3 or C2F5; when Ais CR, Ris H Zis CR2, R2is
OH, and R1 and R3 are H, then Ar is not phenyl; NH2, Rl and R3 are CH3,
then Ar is not 4- phenyl -3-cyano-2-am nopyrid-2-yl. when Ais CR Ris H Z
is CR2, Ravossdshor (5] Preferred conpounds of the above ipfRithy, 2" €
ounds of Fornulae (1) and (2) and isoners thereof, stereoisoneric

rnms thereof, or mxtures oflksgerceo_icsorrerlgc forns thereof, and
phar maceutical |y 35 acdeptdbfe¥at t“or- 10 66FTYL 1 Or3ic konér&srydi th t he

addi tional provisos that: Ct¥swhenldaliky N, CRICBscH;lollketd 1al kyk, hal o, CN,

Cl- Cl12 hydroxyal kyl, Cl-Cé,,26,¥0Q98(0371Q 1P/ @J??EH{ 3072 0 al koxyal kyl or
S02(dA -C4 alkyl), R3 is NReaR7a and R6a is unsubstituted Cl1-C4 al kyl, then
R7a is not phenyl, napht fyFiORHFemA2ydnz 68PN ePBYLONANLYdyl, qui nol yI ,
pyrazinyl, féranyl, benzokubanytytéd bannotthiazdl supsdindehys or C3- C6

cycloal kyl; and (2) A is;Ny i : % Kyl , | q, Cl-Cl2 '
hydr oxyal kyl , ClL-C4 al koxlal ﬁg%“%e?“gd’z (JQ}%Z@%I {%/le)ﬂfh %gc?grﬁﬁgﬁma and R7a
is unsubstituted Cl-C4 al kJP™ CiTeh aR64 Lirs CAot 6 phesihAz Lkadphb Ay, thi enyl ,

10 benzot hienyl, pyridyl, cgutpohaloalxynaziceyho, farldylsy, benzof uranyl ,

benzot hi azol yl, indolyl og -3 yRisal kylbg1$ 6] Prgkesred conpounds of
t he above inyention al so i@n ‘ude col ou%}%s o i 2e (1) and (2) and

h . é In % 1 NRS8 NP{'?E I'Tg%
i somers t heteof, stereoi sUREFPR™ 10rMhEORA 2t 20NRUGPNR XR tites of
stereoi soneric forms therspfcosmtB phalfrdéyt comtlbrlogcaeptabl e salt or

pro-drug forns thereof wh I iS P I ri.dyl or
2, 3-di hydr obenzof ur anyl , gégélpaggyolptaﬁgng?%rgiﬁés/ y|lt'ut ed with 1 to 4 R4

substituents. (7). Preferred conmpounds of the above invention also include
conpounds of Forfuigeifddparittencd)y 38Ue SNBSS ealchebeelir r St 6QigaONMeri C

bhar macedt | B 1y acebrg b S, SarerB TR T A E R A b er o1 n A
C3-Cg cycloalkyl, C4-C12 cycleoalkylalkyl, NO2,
halo, CN, C1-C4 haloalkyl, NROR7, NR8COR7,
NR8CO,R7, COR7, OR7, CONRER7, CO(NOR9I)R7, cO2R7,
or S(O)nR7, where each such C1-Ci10 alkyl, Co2-

20 Ci10 alkenyl, C2-Cip alkynyl, C3-Cg cycloalkyl
and C4q-Ci12 cycloalkylalkyl are optionally
substituted with 1 to 3 substituents
independently selected at each occurrence from
C1-Cq4 alkyl, NO2, halo, CN, NR6R7, NR8COR7,

25 NR8CO,R?, COR? OR7, CONR®R7, CO2R7, CO(NORS)R7,
or S(0)pR7;

R® and R7, R%2 and R72 are independently selected at
each occurrence from:
30 -H,
-C1-C10 alkyl, C3-C10 alkenyl, C3~C10 alkynyl,
C1-C10 haloalkyl with 1-10 halogens, C2-Cg
alkoxyalkyl, C3-Cg cycloalkyl, Cg-
Ci2 cycloalkylalkyl, Cs-Ci1p cycloalkenyl,
35 or Cg-Ciq4 cycloalkenylalkyl, each
optionally substituted with 1 to 3
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is N Zis CR2, Ar is 2,4-dichlorophenyl, 2,4- dinethylphenyl or
2,4,6-trimethyl phenyl, Rl and R2 are CH3, and R3 is NR6aR7a. 30 (11] More
preferred compounds of the above invention are conpounds and isomners

t her eof nﬁé’?’%ﬂ%ric forms thereof, or mxtures of stercBFEEMIABT2] or nB
t‘r eof, and pharmaceutically acceptable salt or pro-drug fornms 35

reof wherein Ais N -27surs@:%r,@?pé;olmyeu%%zr1§02214 d2d M ¢ ppef erred

conpounds of the above inventign o] 0 i somers
thereof, stereoisomeric for%ﬁgufﬁgf"e:?)ff “n’1 %6 EE 5011‘ é%t er eoi soneric

forns ther eof , and phar mace@si GabllyaSkﬁbcd’pﬁlanl €1s68h thakoqrkyldr ug formns

thereof. [13) More preferredygaBpoyRLS, cht@oq QY lé}z@ml ¥R akso include
conmpounds and [ soners thereory ere i

r eQlss for fmi_xt ur es
of 10 stereoisdneric forms PH&PL %f Mcﬂﬁ‘ar rra‘&é%ﬂ’? céPryNRéa)\%‘é%tsé‘ﬁlse sal t
or pro-drug forns thereof \/\NBF’@DmRN, |bm1§ﬂ4ényboNp§r$mbﬁyl ayl,

2, 3-di hydr obenzof uranyl and, i ubstituted with 1 to 4
R4 substituents. 15 (14£ﬁl\/br§§%?%${ %%ggggu/%f t he above invention

al so i ncl ude conpounds~8R¥*i skt &€ Jt"ﬁeqr @dikyl) st R ERi@GWari ¢ forms ther€of,
or mixtures of stereoi sonehécefoangl (thergohlkabd, pha-rermg-uuwabky

acceptabl e sajg or pro-drug _whe is 20 NRéaR7a or OR7.
(15) More preterred corrpoun &9&{@? lb(g\} \eﬂ fn?l on also include

conmpounds and i soAbESrAHeleRlY, NRR eéhﬁioﬂékf% % sraes independentory ni xt ur es
of 25 stereoi SOWEﬁiﬁefpd{FEe t wﬁ@n,m@ag pbalsérp@,_eiu{el .cgl.ly acceptable salt

or _pro-drug forns, {hereof wherein A rpﬁglgﬁ?l o%&ﬁ‘émgﬁﬁg??f% efAfth 1 to 4

2, 3-di hydrobenzof’ﬁ?% PIBfd E4sH AP
R4 substituents, oaﬁaomlhs MNREEZRFALEA ORYT C1-Cq alkyl groups;

15
R8 is independently selected at each occurrence from
H or C1-C4 alkyl;
R? and R10 are independently selected at each
20 occurrence from H, C1~C4 alkyl, or C3-Cg
cycloalkyl;
R1l is selected from H, C1-Cq alkyl, Ci1-C4q haloalkyl,
or C3-Cg cycloalkyl;
25
R12 is C3-Cq alkyl or C}-C4 haloalkyl;
R13 is selected from C1-C4 alkyl, C1-C4 haloalkyl,
C2-Cg alkoxyalkyl, C3-Cg cycloalkyl, Cy-
30 Ci12 cycloalkylalkyl, aryl, aryl(Ci-C4 alkyl)-,

hetercaryl or heteroaryl(C3-C4 alkyl)-;

R4 is selected from C1-Cig alkyl, C3-Ci10 alkenyl, C3-
Ci10 alkynyl, C3-Cg cycloalkyl, or Cy4-
35 Ci12 cycloalkylalkyl, each optionally substituted
with 1 to 3 substituents independently selected
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(16) More preferred conpounds of the above invention also include

conpounds and isoners thereof, stereoisoneric forns thereof, or m xtures

of stereoisoneric fornms thereof, and pharmaceutically 35 acceptable salt

or pro-dr NyOP#PIRO0 t her eof wherein Z is CR2. -28 WO 98/ 035p0TRISI)1dpR7/ 13072
[17] More preferred conmpounds of the above invention also include

ounds and i sorrer§ttQggﬁogccuzstte%rcgoié%ge%_gcio‘gﬂgﬁ]} hereof, or mxtures

of 5 stereoisoneric forns thereof, and pharrmacebtical Ty 3accept able salt or
pro-drug forns therebf WhetAikvAr helopheayfe pyteaylr cyano,
2, 3- di hydr obenzof ur ad®#> angh e acto)AR 15|, scoptbprabisl Bulst idywtieg with 1 to 4

R4 substituents. 10 e Jr-efael ed ngs 16f b i nvention
R S8EoRDS & \DIRJR E W%l EEQCBEQW

al so incl ude corrpoundslgm{jsisomerlssLl reof ,  stereof sonerre fotns thereof,
or mixtures Of ster8®r Srer iONRIRE 1 haReof} ~Gh d PhdktiaceuCicals! v _
acceptabl e salt or pabkglrsg fioniIs anbdeceof s WoBE Ll su IRy ; 15 NR6aR7a or OR7.
[19] More preferred conpounds of the above invention "also include
conmpounds and iﬁsyggrsrs t hereof, stereoisoneric forns thereof, or m xtures
of 20 stereoiso i &nd di s arleeiadfpeadteh pharselearteidcakl gyacaccept abl e sal t

or pro-drug fornms thecaoframter girbm Bbac{ scg noenend leéosel ected from -H,
-0 -Cl10 al kyj , C3-CLQ c?]}(&el'}cﬁ)l’ - 1%) al é(i/g%/l ]l?fi‘li -a°0 hal oal kyl with
1-10 hal ogens, C2- C8-&TKoxyHl ﬁ 47038 oY Sy U 18R Y Ty S E2PEY EPBEI Kyl al kyl |
C5- C10 cycl oal kenyl ,fonrsS (B8 %rcﬁ otdmeeyikd KWl , each optionally
substituted with 1 to 3 30 substituents independently selected at each
occurrence fromd -C6 alkyl, C3 C6 cycloal kyl, hal o, Cl-C4 hal oal kyl,
cyano, ORL5, SHE¥ d)%r?f?,“yéoﬁisf‘a%émls, eqsh OPF iRPAL1IKRSCORLS, N ( CORL5)
2, NRB8CONRL6RI15, substituted with 1 to 5 substituents

15 independently selected at
each occurrence from Cj3-Cg alkyl, C3-
Cg cycloalkyl, halo, C1-C4 haloalkyl, cyano,
OrR13, sH, S(0)nR13, .CORL3, coarlS3, ocC(0)R1S,
NR8COR13, N(COR1S);, NRBCONR16R15, NRBCO,R1S,
20 NR16R15, and CONR16R1S;

heteroaryl is pyridyl, pyrimidinyl, triazinyl,
furanyl, pyranyl, quinolinyl, isoquinolinyl,
thienyl, imidazolyl, thiazolyl, indolyl,

25 pyrrolyl, oxazolyl, benzofuranyl, benzothienyl,
benzothiazolyl, isoxazolyl, pyrazolyl, 2,3-
dihydrobenzothienyl or 2,3-dihydrobenzofuranyl,
each being optionally substituted with 1 to 5
substituents independently selected at each

30 occurrence from C1-Cg alkyl, C3i-Cg cycloalkyl,
halo, C1-C4 haloalkyl, cyano, ORLS, sH,
S(0)nR15, -corl5, cozrlS, oc(o)r1S, NRBCORLS,
N(COR1S),, NR8CONRL6R13, NR8CO2R1S, NR16R1S, anda
CONR16R15;

35
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35 NR8CO2RI 3, NR16R15, CONR16R15, aryl, heteroaryl or heterocyclyl, -29 WO

98/ 03510 PCT/US97/ 13072 is -aryl, aryl (ClL-C4 al kyl)-, heteroaryl,

het eroaryl (Cl- C4 al kyl)-, heterocyclyl or heterocyclyl (Cl-C4 alkyl) -;

and R7a i s WOP8H¥Mbent |y sel ected at each occurrence from PC§9715052 C10
yl, C3-Cl10 al kenyl, C3-C10 al kynyl, C1-C10 hal oal kyl with 1-10

ogens, C2-C8 h@tm&gwh, l@s@ucy@é@aamar&% 917259.%&' ggLky! al kyl,
C5- C10 cycl oal kenyl cl oal ken ;I optionally
substituted with 1 tol§teEaBZ¥iy uBRE °Pﬁﬁbbe§g§§&HﬁP§ﬁﬂ #dtddlatoedch

occurrence from Cl- C6sabhyhpuéﬂtéﬁlnyebemd*wﬁlyfﬁﬂxhcteh-ﬁé batpal kyl, 15

cyano, OR15, SH, 8(0)68153,::@@8&5&&@2 £ £10) c@l%’s Nﬁ%%&é N(COR15)
2, NRBCONRL6RYS, go R13, NR16R15, 16RI5 " aryl steroxryl or

het erocycl yI , -aryl ?éP(CEltﬁ4aPR 3 Lkyer YRR | 3G - rhéber oaryl (C1- C4

al kyl), heterocyclyl r<o>hatlérocgml J(mm,aldquo)mléjtm&wmkﬁely, NR6 R7

and NR6aR7a are |ndepgqgggt$p%’ RN Jspyﬁﬁ@éb e, qﬂjyngzlne N 25
met hyl pi perazi ne, norph oahge gr t hi onor phol i ne, éa ‘opti onal I
substituted with 1-3 EPNRACR} groups. [20] Mre preferred conpounds of
t he above invention also |nclude conmpounds and isomers thereof, 30

st er eoi soner far ures aof stere0| ongeric forns t her eof
and phar macelllj IC§.| F?/ Rg(g%: Dt aHt l%a‘.{&t edarC%pro(‘):c ﬁnfSrﬁrsnfh%’re?Uf wher ei n R6a
and R7a are identical and are selected from -Cl-C4 al kyl or .C3-C6
cycl oal kyl, eachwophi enalpyovSsudddtuted with 1 to 3 substituents

i ndependently sel ected at each occurrence from -30
(1) when A is N, 2 is CR2, RZ is H, R3 is -OR7 or
15 -OCOR!3, and R?7 is H, then R! is not H, OH or
SH;

(2) when A is N, 2 is CR2, Rl is CH3 or CyHs, R2? is H,
and R3 is OH, H, CH3, CaHs, CgHs, n-C3H;, i-Cs3Hy,
20 SH, SCH3, NHC4Hg, or N(CzHs)2, then Ar is not
- phenyl or m-CHsz-phenyl;

(3) when A is N, 2 is CR2, R2 is H, and Ar is
pyridyl, pyrimidinyl or pyrazinyl, and R3 is
25 NR6aR7a, then R62 and R72 are not H or alkyl;

(4) when A is N, Z is CR2, and R2 is SOoNRSR7, then R3
is not OH or SH;

30 (5) when A is CR and 2 is CR?, then R? is not-NR6SO,R?
or -SO2NR6R7:

(6) when A is N, 2 is CR2 and R2 is -NR6SOzR7 or
-S02NR6R7, then R3 is not OH or SH;
35
(7) when A is N, 2 is CR2, R! is methyl or ethyl, R?

is H, and R3 is H, OH, CH3, C2Hs, CgHs, n-CaHy,



WD 98/ 03510 PCT/ US97/13072 5 C1-C6 al kyl, C3-C6 cycl oal kyl, halo, Ci1-C4
hal oal kyl , cyano, OR15, SH, S (O nR13, -CORl5, C(CO02R15, OC (O R13,
NRBCOR15, N (COR15) 2, NRSCONRL6R15, NR8CO2R13, NR16R15, CONR16R15, aryl,

het er oar yIW@P8#t&rocycl yl, and -aryl or heteroaryl. (21] Pdangsoniber red
ounds of the above invention also include conpounds and isoners

reof, 10 stereoi sorrlasoecjm,r,rrsﬂt, hetgof ,N;p(rn..@ggpreosr cg,f C ﬁt ereglh%omerl c
8r ns

)
forns thereof and pha ut i cal cceptabl e salt or pfoddu
t hereof wherein R6a |é‘g§£$eccf ed“'}SY‘S’ﬁ? ed hengl efoma‘P'RWYlm@JLG

al kenyl, C3-C10 al kynyI Cl1- C10 hal oal kyI with 1-10 hal ogens, C2-C8
al koxyal kyl , C3- CB8lcycYRam Idy1is GR,CZ21ieyERbalReylial Ryl ph&Br1CEG aygl.9al kenyl,

or CB-Cl4 cyil oal kenyl®d kyd NrEaoR? 20 Ot Q@abh¥n§yb§} é’th%t Sq with 1 to 3
substituents independe &Aé\l/ J%zfltect eg t eac occurrence. 1rom d - C6 al kyl ,
C3 06 cycl oal kyl, hal o’ £5 yPREnylEhig, ehen RYHs 8@ aRE8, CORIS,’
CO2R15, 25 OC (0) RlBarNR@(IGQ:BSalKWém&)e@arN%CﬁB%ﬁB@I (NRBEQ2R13,

NR16R15, CONR16R15, araidkyl)hehereapy 1 tht@,r r Cl 4
al kyl), heteroaryl, heteroaryl (Cl- C!Zlcp{ kyl), eﬁ%%é%%é%i('ﬁl—gé a?%k

het er ocycl yI (C1l-A alkyl); R7a is selected from 35 -Cl-C4 al kyl and each
such Cl-c4 ¥ kyl % SUNSSY At dsedRwi 2 hid-R2ubat id uents alkquepgp pﬂtly

sel ected at each occurgmenga,f eam Rﬁ:l SCGSRabk(yLl ’NR%{ES (é¥x%| o §<yl no%l 0,

Cl-C4  hal oal kyl , cyang, ORL5 SH, }gl an %a

vl or heteroar and R’2 are not H or

aryl; or

15 (10) when A is CH, z is CR?, Rl is OR1l, R2 is H, RJ is
OR7, and R7 and R!! are both H, then Ar is not
phenyl, p-Br-phenyl, p-Cl-phenyl, p-NHCOCHj3-
phenyl, p-CH3-phenyl, pyridyl or naphthyl;

20 - (11) when A is CH, Z is CR2?, R2 is H, Ar is
unsubstituted phenyl, and R3 is CH3, CyHs, CF3 or
CgH4F, then R; is not CF3 or CyFs;

(12) when A is CR, R is H, 2 is CR2, R? is OH, and R!
25 and R3 are H, then Ar is not phenyl;

(13) when A is CR, R is H, 2 is CR2, R2 is QH or
NHz, R! and R3 are CH3, then Ar is not 4-
phenyl-3-cyano-2-aminopyrid-2-yl.
30
(S] Preferred compounds of the above invention are
compounds of Formulae (1) and (2) and isomers
thereof, stereocisomeric forms thereof, or mixtures of
stereocisomeric forms thereof, and pharmaceutically
35 acceptable salt or pro-drug forms thereof with the
additional provisos that: (1) when A is N, Rl is H,
C1-C4 alkyl, halo, CN, C31-C12 hydroxyalkyl, C1-C4



WD 98/ 03510 PCT/ US97/ 13072 CO2R15, OC (O R13, NRS8COR15, N (COR15) 2,
NRSBCONR16R15, NR8CO2R13, NR16R15, CONRL6R15, aryl, heteroaryl or
heterocyclyl. 5 EZZ More preferred conpounds of the above invention also
i ncl ude coerWQr?&’ 3530 d i somers thereof, stereoisoneric fornsPCHESeBI3Tr
tures of stereoisoneric forns ther eof , and phar maceuti cal Iy acceptable

t or pro-drug fgar o] n ~L0 f s sel ected
from -C3-C6 cycl g%k@ygﬁggghggn@ﬁg% éé a(m%g[ kyl rk?Fl{ orf%ll V¥Ubstit ut ed
with 1-3 substitudnts LSi HAEBRABEREESA §ell'€dt édxut, e%?ﬂ o‘%:(ﬁjrlrsenm from
Cl-C6 al kyl, C3-Coneyghoahkyhth$yp chiChy® benbatwad % ,g} 0?15 SH, S

b

0) nR13, COR15, RSCONR16R15
(NR23C£2R13 NR16R1§QQ@%EGRR§£“‘Q‘§R€?I H&f’?@%r(}?“%‘& locyclyl ~aryl,

20 -heteroaryl 2or bengetbiaegtyii | indeig 1t he 68hes axfcRed kad Rya i(2)
unsubstituted Cl-@4ial kyl r125s (}23)(;1M@r4eamkgj_er5§fb cqmao%q_d.% gf t he above

invention also i qcl ude o ;rgfunéj (f lg IrL # stere0| soneric
forns thereof, or glx?u?'e slte“e(?l SHEPTEY oorﬁrssqzh(éjrle&H agkyl) .
phar maceut i cal | y RdcéepVRBPR’Zaind &’3pie- dn&gbimrmadw@meaf:; whepein 30 R6a

and R7a are independgnaby t afoClnhal kybnen PACRSUGH1C1-G O al ky
optionally Suﬁitl &ut ed with substituents indep gndent ly sel ected at

each occurre FBﬁ?EﬁlWJa'I I@’I“dééi CBY £5R} vl I&Hrazﬁéb’é Erreayhal oal kyl ,
cyano, OR15, SH, BgOraRiBanyR5 HEORLEhi€CREDL, WAIER BE3C3NBECORL5, N
(COR1S) 2, -32 WO, 9@59;?@9 PCTI US97/ 13072 0 RBCONR16R15, NRBCO2R13,
NR16R15, CO\IR16R15 ary heteroaryl or heterocyclyl. (24) Mre preferred
conpounds of the above invention

[6] Preferred compounds of the above invention also

15 include compounds of Formulae (1) and (2) and isomers
thereof, stereoisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, and pharmaceutically
acceptable salt or pro-drug forms thereof wherein Ar
is phenyl, pyridyl or 2,3-dihydrobenzofuranyl, each

20 optionally substituted with 1 to 4 R4 substituents.

(7). Preferred compounds of the above invention also
include compounds of Formulae (1) and (2) and isomers
thereof, sterecisomeric forms thereof, or mixtures of

25 stereoisomeric forms thereof, and pharmaceutically
acceptable salt or pro-drug forms thereof wherein A
is N, 2 is CR2, Ar is 2,4-dichlorophenyl, 2,4-
dimethylphenyl or 2,4, 6-trimethylphenyl, Rl and R2 are
CH3, and R3 is NR6ar7a,

30
{11) More preferred compounds of the above invention are
compounds and isomers thereof, stereocisomeric forms
thereof, or mixtures of stereoisomeric forms thereof,
and pharmaceutically acceptable salt or pro-drug forms

35 thereof wherein A is N,



5 al so include conpounds and isoners thereof, stereoisoneric forns thereof,
or m xtures of stereoisoneric forns thereof, and pharmaceutically
acceptable salt or pro-drug forns thereof wherein Ar is phenyl, pyridyl or

2, 3-di hydreobeseasfiar anyl , and each Ar 10 is optionally subs,td—,t,‘l_,ggg/ga Mith 1 to
4 substituents, and R3 is NR6aR7a or OR?. [25] More preferred conpounds

t he above in qnLi ncl ude co und nd i somers thereof, 15
st er eoi soneric :‘/[or r]rspltgﬁe?éf?fé"edu c)?f“Bnggﬁf"fssttafber ESCYEndprent ipms t her eof ,
and phar maceut | @aPPy ingludsteaspeusdst and psamedrsug heoras, t her eof wher ei n
R6a i s i ndependenekyosebmss fﬁ:rrﬁm thékeoc 20 orCJn&JchQLék C3- C10 al kenyl,

C3-C10 al kynyl, aloalk mnth 1- hal ogens al koxyal kyl ,

C3- 06 cycl oal ky Fe g%ﬁg%ééﬁgffb 51 5PRY ogk}§W51@ BYRRORPKEFAILY or O6- Cl4
cycl oal kenyl &l k?FCEE%\%Wezssadﬁt p@natbydmmsﬁqumt etlewkdbh, 1 to 3 substituents
I ndependently sel ected at each occurrence fron1C1 C6 al kyl, C3 C6 )

cycl oal kyl, hal 1-C4 hal oal kyl, cyano SH, S(O)nR13 COR15,
CO2R15, 30 OC bj’Fﬂ%‘,e Niﬁzfc%—*zfsd RPPeR ¥R Of th%MGRl‘&znd\iR&mZRls
NR16R15, CONRL6&1Se #mgllude hempooad:ylam:r ikemeE8CyRéydos,-aryl, aryl (Cl-C4

al kyl)-, heterog¢ty}t a yl erocyclyl or 35
heterocycly e01UeRe %Xbé§%ﬁ§z%§? B%TTEggﬁfﬁﬁdﬁé 510 15 R7a is

i ndependent I'y s%’f%%?oe“(ﬁlﬁgerééc OB’EEurr’?ee‘rﬁ?é f 28fh Phapmacers iGrd 1al kyl , C3- C10
al kenyl, C3-ClOaedemtarle s@L:Cif pued-oidugy If owink ht e ddb halegans, Agzlg

phenyl, pyridyl or 2,3-dihydrobenzofuranyl and each Ar
is optionally substituted with 1 to 4 R substituents.

15 (14] More preferred compounds of the above invention
also include compounds and isomers thereof,
stereoisomeric forms thereof, or mixtures of
stereoisomeric forms therecf, and pharmaceutically
acceptable salt or pro-drug forms thereof wherein R3 is

20 NR6aR7a or OR7.

[{15] More preferred compounds of the above invention
also include compounds and isomers thereof,
sterecisomeric forms thereof, or mixtures of

25 stereoisomeric forms thereof, and pharmaceutically
acceptable salt or pro~drug forms thereof wherein Ar is
phenyl, pyridyl or 2,3-dihydrobenzofuranyl, and each Ar
is optionally substituted with 1 to 4 R4 substituents,
and R3 is NR6arR7a or OR7,

30
[16) More preferred compounds of the above invention
also include compounds and isomers thereof,
stereoisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, and pharmaceutically

35 acceptable salt or pro-drug forms thereof wherein 2 is
CRZ,



al koxyal kyl, C3-C6 cycl oal kyl, C4 C12 cycl oal kyl al kyl, C5-C10 cycl oal kenyl ,
or C6-Cl4 cycl oal kenyl al kyl, each optionally substituted with 1 to 3
substituents i ndependently selected at each occurrence from Cl-C6 al kyl, C3
C6 cycl oal KWOIHBSY C1-C4 hal oal kyl, cyar,o, ORL5, SH, S(®CERESVIICORLS,

2R15, OC (O R13, NRBCOR15, N (COR15) 2, NRSCONR16R15, NR8CO2R13,

6R15, CONR16R15, aryl, heteroaryl or heterocyclyl, -aryl, aryl(Cl-C4

al kyl), heteroaryl het er oaryl (Cl1-C4 al kyl), heterocycl yl or
het er ocycl yI (Cr - CiL Bl kiR5e Pa?félrtréfiné‘?’i‘w s RIR6Ri7e adlle MRGEVE tae
i ndependent |y  piEso dimeLudey cbobbahde, anpi pebaétaeché\l-edfet hyl pi per azi ne,

nor phol i ne or thl%eq{%]olmgg,lce@gpms% r%rgq,l I er#ljp%%gt ;SE)e wth 1-3 d-C4

al kyl groups. ref erred conpouhnds” o e invention also
i ncl ude corrpoéndss‘%aqﬁFCi@é’ﬁ‘éFéCt ﬁ@F%fthe@Pév edhd opiy imademtiisatlthgr eof , or

mxtures of st eramianElec shot "or they-enhyg aaémﬁﬁﬁﬂéﬁaaﬁﬂUnQQEhM APCP§ptab'e

salt or pro-drug f,0 i ar.e |dent|cal and are
sel ected from él %}Elél E?F?Q& ‘é‘g?é:ﬁ dR?‘gafﬁb?nz Lcnr?ngd‘t 2ofRaPRGh Ar
substituted with is tCtPt3°§élééV| w}éﬁtlswtleﬂdepéhdbnm vi &8l eubed iatemach

occurrence from Cl-Co6 aI kyI CS C6 cycl oal kyl, hal o, Cl1-C4 35 hal oal kyl ,
cyano, 10 PCT/ US97113072 5 CIEF&S

ég ) d34 WO 98/ 03
oC (0) R13 N cdafé ’Fc@ﬁi%ﬁ"‘ée GHTROENRE 6 R 5T P ARRAYER1SVeRRIBR1 5,
CONR16R15, aryl alh?@t dngdngé ormpmiraisoendl ysomend theakeylf, or het eroaryl .

(271 More preferred GQTREHEES: Of o Ale cRRQUE | VLM i,Q0redl §¢ 1 Nnclude

conpounds and |sorrers t her eof stereoi soneric forns thereof, or m xtures
of tereoisomerié¢ forms thereof, and pharmaceutlcally

acceptable salt or pro-drug forms thereof wherein R3 is
15 NR6ar7a or OR7.

(18] More preferred compounds of the above invention
also include compounds and isomers thereof,
stereoisomeric forms thereof, or mixtures of

20 stereoisomeric forms thereof, and pharmaceutically
acceptable salt or pro-drug forms thereof wherein
rba js independently selected from:

-H,
-C1-Ci0 alkyl, C3-Cip alkenyl, C3-C10 alkynyl,
25 C1-Ci0 haloalkyl with 1-10 halogens, C2-Cg
alkoxyalkyl, C3~Cg cycloalkyl, C4g-
C12 cycloalkylalkyl, Cs5-C10 cycloalkenyl,
or Cg-C14 cycloalkenylalkyl, each
optionally substituted with 1 to 3
30 substituents independently selected at each

occurrence from C31-Cg alkyl, C3-

Cs cycloalkyl, halo, C31-C4 haloalkyl,

cyano, OR15, sH, s(0)aR13, COR13, CcoO2R1S,

oC (0)R13, NR8COR13, N(COR!5),, NRBCONR16R1S,
35 NR8COoR13, NR16R13, CONRL6R1S, aryl,

hetercaryl or heterocyclyl,



stereoi soneric fornms thereof, and pharmaceutically 10 acceptable salt or

pro-drug forms thereof wherein R6a and R7a are identical and are -Cl1-C4

al kyl, each such C1-C4 alkyl optionally substituted with 1 to 3

substi t uertve 9%B¥ebendent |y sel ected at each 15 occurrence Pemosslse®r al kyl
. C6 cycl oal kyl, halo, Cl1-C4 hal oal kyl, cyano, OR15, SH, S (0) nR13,

- 5, CO2RI15, - 1O 3 1 _N( 5 CONR16R15, NR8CO2R13,
NRL6R1L5, CCNRlG%;g, ) a2 Lok oaair&'sl 'or ﬁeggge’f%%ﬁ% 'ﬁﬁ?etfd%ig)l‘%re
preferred conpounds &f hky hhov g tRESRYICAH L ar sbet exdawis yaaigpeands and
isoners thereof, stelkplsonesn€ forns thereof, or m xtures of

stereoi soneric {oa t a harmaceutically 25 acceptable salt or
pro-drug forns thepg%fﬂ\?\#l%?eqdnen a SPACSEF c?t'eaeﬁ“?lrbrﬂc%‘(ﬁ‘%cgl-l?romcr C10
al kyl, CB-Cii) al kenyr#, C3-Gip alkynyl, O-C p haloalkyl with 1-10 hal ogens,
C2-C8 al koxyal kyl , €85a6)¢y£lal K3~ced £iResyr) l\alk 5/( -Cip

cycl oal kenyl, or C6-Cl4 8%/_(_% oal k%n%{l I liyl . ea%h ccgfpﬁgngl ?é n%%sti tuted
with 1 to 3 substituents-tnaebehis ?%y sHrERt bl htP A RIeSecGrrEAce from
d-C6 alkyl, C3 C6 cycl oapkkdxydiiyd,, Ci3=C4 bt bod Kwptl, <35 WO 98/ 03510

PCT/ US97/ 13072 0 cyano, €RlS%ystdaiRyOuRkdi, 5]: %%ﬁ%gdk (0) R13,
NRBCOR15, NdCO?]B) 2, NRSICC%%_ R150. . NR8CO2R13, (N 6R15, h16R15, aryl,
heteroaryl or heterocycly?t P-4/ ICYCAPPLFRAY 21Ky dey 192 Chhet er oar yI |

het eroaryl (Cl-C4 al kyl ), ¢wetierrochiyl yluber ithesdraioycllylteCs- C4 al kyl ) ;

substituents independently selected at each
occurrence from C1-Cg alkyl, C3-
Cé cycloalkyl, halo, C1-Cq haloalkyl,

15 cyano, ORlS, sH, s(0)nR13, corlS, cozrlS,
oCc (0)R13, NR8CORLS, N(COR15),, NR8CONR16RLS,
NR8CO2R13, NR16R1S, CONRL6R1S, aryi,
heteroaryl or heterocyclyl,

-aryl, aryl(Ci1-C4 alkyl), heteroaryl,

20 hetercaryl(C1-C4 alkyl), heterocyclyl or

heterocyclyl (C1~-C4 alkyl);

alternatively, NROR7 and NrR62R72 are independently
piperidine, pyrrolidine, piperazine, N-

25 methylpiperazine, morpholine or thiomorpholine, each
optionally substituted with 1-3 C31-C4 alkyl groups.

{20] More preferred compounds of the above invention
also include compounds and isomers thereof,

30 stereocisomeric forms thereof, or mixtures of
sterecisomeric forms thereof, and pharmaceutically
acceptable salt or pro-drug forms thereof wherein Ré6a
and R72 are identical and are selected from:

—-C1~C4 alkyl or C3-Cg cycleoalkyl, each optionally

35 substituted with 1 to 3 substituents

independently selected at each occurrence from

/o 30-



R7a is. -Cl-C4 al kyl and each such O -C4 alkyl is 10 substituted with 1-3
substituents independently selected at each occurrence from Cl1-C6 al kyl,
C3- C6 cycl oaI k;/l hal o, Cl1-C4 hal oal kyl, cyano, OR15, SH, S (O nR13,
COR15, @98/3819 0) ' R13, NRBCORL5, N (CORL5) 2, 15 NRSCONFERHES3/13072
COZR13 NR16R15 CONR16R15, aryl, heteroaryl or heterocyclyl. (29) Mre
ferred conpounds of the apm/f,ealm\pent CeAC, a&mdan(klyqdehgggp Q:s‘l and

i somers thereof, 20 stereoi 1& f or the tu

st ereoi someric forms t her eol?é)f&rd< ]Har Cett F)gglg ‘a c@ﬁf‘éﬁ’e RS or
pro-drug forns thereof mher@?ﬁ’ﬁneoéf(m%ﬁ ARPCRRAS | N IRdGt2d from -C3-C6
cycl oal kyl , each such C3- C&qpcqadmalskw AReepbroBAlNRLeRUDStddNi18F1iM th 1-3
substituents 51 ndependent |y el ected at erilch occurrence from C -C6 al kyl ,
C3-.C6 cycloal Ryl, hal o, cﬁ’d? hASTHRFFY L c§anbe teFaey g, 8ndo) nR13,
COR15, CO2R15, oc (O-R3, MRBEDRtbarMl( COR1L5) 2, 30 NRBCONRLG6R15,
NR8CO2R13, NRI6R15, CONRL6R15, aryl, heteroaryl or heterocyclyl, -aryl,
-het eroaryl or -heteroc clyl, 35 and the other of R6a and R7a is
unsubstituted Cl-GLliRAe PregenrrdgromBatnd T USI® 2BoYe GnYST)idvwr e
preferred corrpourajlsbcoflrtdiedabompcnnemtaxocn isdnxrsi Rakrder conpounds and

i somers therggf, ségfaa%yoﬁg E'@ogﬁin§hé$ggfﬂﬁbr MixOLELYTES Of S

stereoi soneric forns thereo armaceut’i cal 'y accep‘fJ able salt or
pro-drug forms tt?é@é(?lo‘\ﬁ?é‘reéﬂﬁ f%‘ﬁsaﬁbeﬁﬁf'ara@q ﬁ&éﬁ@ﬁ@%‘hﬂ%ﬁh—lyor Cl- C10
al kyl, each suclaccep€hbdlal kylt optionetdyucs Hesdnst dhededt t dhe deit0 3
substituents i ndepandently.seleced at each 10 occurrence from C1-C6 al kyl,

C3-C6 cycl oal kyl , g

15 -C1~Ci10 alkyl, C3-C10 alkenyl, C3-C10 alkynyl,
C1-C10 haloalkyl with 1-10 halogens, C2-Cg
alkoxyalkyl, C3-Cg cycloalkyl, C4-

C12 cycloalkylalkyl, Cs5-Ci1p cycloalkenyl,
or Cg-C14 cycloalkenylalkyl, each

20 optionally substituted with 1 to 3
substituents independently selected at each
occurrence from Ci-Cg alkyl, C3-

Cs cycloalkyl, halo, C1-C4 haloalkyl,
cyano, OR13, sH, s(0)nR13, corl3, cozrls,

25 oc (0)R13, NRrBCORLS, N(CORLS),, NRBCONRL6RIS,
NR8COR13, NR16R15, CONRL6R1S, aryl,
heterocaryl or heterocyclyl,

-aryl, aryl(Ci1-C4 alkyl), heterocaryl,
heteroaryl (C1-C4 alkyl), heterocyclyl or

30 heterocyclyl (C1-C4 alkyl);

R7a is selected from:

-C3~Cq4 alkyl and each such C1-C4 alkyl is
substituted with 1-3 substituents
independently selected at each occurrence from

35 C1-Cg¢ alkyl, C3-Cg cycloalkyl, halo, C1-C4
haloalkyl, cyano, OR15, SH, S(0)nR13, COR1S5,



hal o, Cl1-C4 hal oal kyl, cyano, OR15, SH, S(O nR13, COR15, C02R15, OC (O
R13, NRBCOR15, N (COR15) 2, RBCONRL6R15, NR8CO2R13, NR16R15, CONR16R15,
aryl, heteroaryl or heterocyclyl. 15 (31) Mre preferred conpounds of the
above i nveWoi9®m3sial so i ncl ude conpounds and isoners ther eobeyyserisora

mr eoi soneric forns thereof, or m xtures of stereoisoneric IForms t her eof

pharmaceutically 20 agggpi&bl & galghsor ~dkug, f t her eof wherein
-Ar is phenyl, pyridyl or 223- di gyﬂlzggeniorf(ﬁ%ﬁylf Néﬁé‘{%é@h Ar is
optional |y substituted w B°4ONR RANBIFR2RLP ueMR ER15 RICONRINRBAR7a or OR7

and 25 -Rl and R2 are indepgmden&yrﬁgggct&dhggggg,gf.—g,cg;l-C4 al kyl, C3-C6

cycl oal kyl, C4-C10 cycloal kylalkyl. (32) Mre preferred conpounds of the
above invention 30 also include conpounds and isoners thereof,

st er eoi sonerd ¢ 182 hsMeher poéfemredricampoesdsf of stles enjceMehivent 9545 t her eof

and phar maceut i §85bYin@reEPt MR HRIst 2R Pm?éj{éi%k{x%% t hereof wherein
R6a is mdependggélléosel ected from 35 -H e) -3 /03510
PCTI US97/ 13072 D° S Ca0 Y ST 451£0 5. ERGEaPkerRA Micstuces afkynyl, Cl- Cl0

hal oal kyl with Staxedisansans; f02nG8 thakkoky and/lphaChaCBueyeipg) kyl, C4 Cl12
cycl oal kyl al kYl ac&BoGhil £y 0aldke Rt -dr By Ofo i Chi Y6l oplkenyl al kyl . each

optionally ﬁybséi tu%f%lé/gi trl]‘ 1.to 3 subs i tuents indepen %ﬁ?’ry sel ected at
each occurrence®?d 208741 Ryt | tcFedscEpel §8PRYI, hal o, O -C4 hal oal kyl ,
10 cyano, OR15, SH, SD)TREIc1COREH], GOXRIFuchOC360 &iSloNRRGORL5, N
(COR15) 2, NRSCONRL6R15, O$%¥8%¥¥3533u§§%§ﬁggéd(g¥w%lq8%53ug£¥£ﬁuents
independently selected at each occurrence from
Ci1-Ce alkyl, C3-Cg cycloalkyl, halo, C1-Cy4
15 haloalkyl, cyano, OR15, SH, S(0)nR13, COR1S,
CO2R13, OC(Q)R13, NRBCORLS5, N(CORLS),,
NRECONR16R1S5, NR8CO2R13, NR16R15, CONR16R1S,
aryl, heteroaryl or heterocyclyl,
-aryl,
20 -heteroaryl or
-heterocyclyl,
and the other of R62 and R73 is unsubstituted C;-C4
alkyl.

25 (23] More preferred compounds of the above invention
also include compounds and isomers thereof,
stereoisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, and pharmaceutically
acceptable salt or pro-drug forms thereof wherein

30 R62 and R72 are independently H or C1-C10 alkyl,
each such C1-C)p alkyl optionally substituted with
1 to 3 substituents independently selected at each
occurrence from C3-Cg alkyl, C3-Cg cycloalkyl,
halo, C1-C4 haloalkyl, cyano, OR13, SH, s(0),R13,

35 corlS, cozrl5, oc(o)Rr!3, NRBCOR1S, N(CORIS),,



het eroaryl or heterocyclyl, -aryl, aryl (Cl-C4 alkyl)-, heteroaryl,

heteroaryl (Cl- 15 C4 al kyl), heterocyclyl or heterocyclyl (C1-C4 al kyl) ;

R7a is independently selected at each occurrence from -H -C5-C10 al kyl,

C3- C10 al ke 98/0380C10 al kynyl, 20 C1-Cl0 hal oal kyl wth 1-B®Erbs9729€8S,
C8 al koxyal kyl, C3- C6 cycloal kyl, C4 C12 cycl oal kyl al kyl, C5-C10

Ioalkenyl cIo I gach i;on |1y substituted
with 1 to 3 25 suRbac%% q% §h§§ﬁ%ie%'tl g’ct é:@NgIlsﬁa h apg&urrence from
d-cs al kyI, C3 @aetcamaaanlkplr nbaemcm,m haI oal kyl, cyano, ORL5, SH,

S(O) nR13, CORL5, C02R15, OC(O)R13 NRSCOR15, N( CORL5)2, NRSCONRL6RL5, 30
NR8CO2R13, NR16R1‘:'§, CONRL6R15, ary het eroaryl or heterocyclyl, -aryl,

aryl (C1-C4 al kyl )t Het’@‘&anFferﬁ%?e‘FW%'(@l @téﬁk?byveheneemtym yl or
hlet er ocycl y: (61- A sal Kyib)pd35cor3ﬁom98{jrﬂi35.fb@meg| H§8¥éé§0;2

alternatively, N 7 e .i.ndependen eri di ne,
pyrrolidir.e, pi Egr%z%fl%ggomﬁ?ﬁg ?%?rﬁs 5 eerrzf%%neor ¥ﬁf‘|‘6¥ fHiefhr

t hi onor phol i ne, é&@HE%EPF‘GHaFIED@m)stthetr@tOéd andhpiaSnddePiadlkay groups. 5

(33) More preferm@de@aabman551@fo£fﬁ%dﬂayua EBYﬁQtEQQreé¥5¥% INSIUGE 5
conpounds and |s%r;gg¥,l§ reof St gio gm@él c forps thereo or mxtures
of stereoisogeric forfs Ebe© 88%‘?1"%5‘?’?%}"@0 A FeaH rsal t
or pro-drug 101 mé'st ﬁéFé@PaWr%lhTﬁ%altednUlRﬁalatc@ 4 dRfhts wadt iane narse

selected from -@hdCA3al kKWrarR7£35,CHroycl oal kyl, each optionally
substituted with 1 to 3 substituents independently sel ected at each

occurrence from
(25] More preferred compounds of the above invention

also include compounds and isomers thereof,

15 stereoisomeric forms thereof, or mixtures of
sterecisomeric forms thereof, and pharmaceutically
acceptable salt or pro-drug forms thereof wherein
rR6a is independently selected from:

.-H'

20 -C1-Ci10 alkyl, C3-C10 alkenyl, C3~CiQ alkynyl,
C1-C10 haloalkyl with 1-10 halogens, C2-Cg
alkoxyalkyl, C3-Cg¢ cycloalkyl, Cq-

Ci12 cycloalkylalkyl, Cs~Ci1p cycloalkenyl,
or Cg-C14 cycloalkenylalkyl, each

25 optionally substituted with 1 to 3
substituents independently selected at each
occurrence from C1-C¢ alkyl, C3-

Ce cycloalkyl, halo, Ci-C4 haloalkyl,
cyano, OR!9, SH, 5(0)pR13, CcOrR1S, cozrlS,

30 oc (0)R13, NRBCOR1S, N(COR!5)z, NRBCONR16R1S,
NR8COR13, NR16R1S, CONR16RLS, aryi,
heteroaryl or heterocyclyl,

-aryl, aryl(Ci1-C4 alkyl)-, heteroaryl,
heteroaryl (C1-C4 alkyl), heterocyclyl or

35 heterocyclyl (C1-C4 alkyl):;



15 C1-C6 al kyl, C3-C6 cycloal kyl, halo, Cl1-C4 haloal kyl, cyano, OR15, SH,
S(O nR13, -COR15, Q02R15, OC (O R13, NR8COR15, N (COR15) 2,
NRBCONRL6R15, NA8CO2R13, NR16R15, CONR16R15, aryl, heteroaryl or
het er ocyclWP 98840 20 -aryl or heteroaryl. (34) Mre prefemroetsonpmppunds of
& above invention also include conpounds and isoners thereof,

e

reoi soneri c {0& t . m xt s of 255 ereoi soneric fornms
t her eof , and phgrng?:eu Je mjegac ep ‘geoqet d[s)é?ltt QBF pP B IR Feo koMt her eof

wherein Réa and R7a~ Iéfre |dent| cal and are 30 35 - Cl C4 al kyl , each such

a-C4 alkyl opti ona+¢5/-cled)Sanlktyut, ed3¥\¢$d'l ah)JeQ,y?z é W@ | ndeﬁelndent |y
yl alo

sel ected at each occurre m, C1- al k
d - C4 hal oal kyl, cyano, Cé]{ll? I?\amg%HJm % éo%éshaémms' QXTC(EO) R13,
NRSBCOR15, N ? COR15) 2, NRB@WE@RYS, @RBIE)ZJ?I:BpaNR&ﬂSRlﬁl;— CONRL6R15, aryl,

het eroaryl or het erocyclyd12 -<32 1401 RB1 H3gH0 IagI[:&J§924,(_1%9 35] Mor e
preferred conpounds of the ?ﬁ%r}ée mvﬁg‘g e col ounds and

i
i somers thereof, stereoi%o &4 B¥ atﬁ‘éer“éﬁﬁlkbﬁ nt&¢hres of 5
st ereoi soneric forms therca:(monamaiyph@uss“meufeﬁcahtu 18@&633t able salt or

ro-drug forns thereof | [ -C -C10 al kyl,
3. CL0 al kepyl . C3. C10 \Qﬁfb%tqcugﬁ@s AR KSTLs ELRSy ogens,

C2-Cg al koil%l kyl, C3-C6 c‘{f 6§PE§/|fr?§h %If%?H‘bé# K§3al kyl, C5-CL0
cycl oal kenyl, or C6-Cl4 Ceyclysdbabhnyl altallo, eaeby m@ldanth,y substituted

With 1 to 3 15 subst | t uentyanbndepENde | % ©¢l gmedcgglaea% gascurrence from
Cl-6 alkyl, C3 oc(0)R!3, NRBCORLS, N(COR1S),, NRBCONRL6R1S,
NRBCO2r13, NR16R1S, CONR16R1S, aryl,
15 heteroaryl or heterocyclyl,
-aryl, aryl(Ci-C4 alkyl), heterocaryl,
heteroaryl (C1-Cq alkyl), heterocyclyl or
heterocyclyl(Cr~C4 alkyl),

20 alternatively, NRSR7 and NrR6a@R72 are independently
piperidine, pyrrolidine, piperazine, N-
methylpiperazine, morpholine or thiomorpholine, each
optionally substituted with 1-3 C1-C4 alkyl groups.

25 (26] More preferred compounds of the above invention
also include compounds and isomers thereof,
stereoisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, and pharmaceutically
acceptable salt or pro-drug forms thereof wherein R6a

30 and R72 are identical and are selected from:

~-C1-Cq alkyl or C3-Cg cycloalkyl, each optionally
substituted with 1 to 3 substituents
independently selected at each occurrence from
C1~Cgs alkyl, C3~Cg cycloalkyl, halo, C1~Cq4
35 haloalkyl, cyano, OR13, SH, S{0)pR3, -COR1S,



C6 cycl oal kyl, halo, Cl1-C4 hal oal kyl, cyano, OR15, SH, S(O R13, COCR15,
CO2R15, OC(O) R13, NR8CORL5, N(COR15)2, NRBCONRL6R15, 20 NR8CO2R13,
NR16R15, CONRL6R15, aryl, heteroaryl or heterocyclyl, -aryl, aryl (Cl-C4
al kyl), het OB heteroaryl (Cl-C4 al kyl), heterocyclyl BETUSIT13072
xerocycl yl (A -C4 alkyl); 25 Rra is: -Cl-C4 al kyl and each such Cl-C4

yl is s]lcjbsti tuted V\A'][Ecbgﬁlsuﬂmid)ment sunidyjaﬁpenld%@,@s)%gl e(r:]t Fd ?L Fach
occurrence from Cl1-C6 a . 5 &R 16YyC 1- G4 30 hal oal kyl,
cyano, ORL5, SH, S(O)anB,w : ?%mzﬁgéd%l?q%%f%%ﬁ}m ( CORL5)
2, NRSCONRL6R15, NRSCO2R12rYNR1BRISr0aBONRDPERhELeracyd ]y hetagyaoaryl or

heterocyclyl. 35 (36] -lkke gge,f,@{glecggrgqrrpounds of the above invention also
i ncl ude corrp_ognds and isoners thereof, -40 WD 98/ 03510 PCT/ US97/ 13072

stereoi soneri€ forns thereof, or mxtures of stereoisoneric forns thereof,
and phar naceut i cdRl?y Maceeprebéerehldompoupds-df uthd abdsret haiept i¥herei n one

.of R6a and R7azhgoseheetgd {J As- §Ra oal kyl . _each such C3-C6
cycl oal kyl opti gnalol . Subst | tun'?{egamvmst %}1%3 su%lsst ?tnééﬁ £ ndependent |y
4t

sel ected at eachSGEEBPIERRLET¥T FRFMELLRBr 8Py |OF @FxEEregcPbal kyl, hal o,
Cl-C4 hal oal kyl steyeobsofdify; fShimsSthereaRlhndCPREmaduP2RRE, COC (O
R13, NRSCORlpy; N éggﬁg , 6 %ﬁﬁ 3 R16R15, R16R15,
aryl, heteroaryl o fg@elr%cilécﬁmﬁﬁ?oyg%ng- et grjggr%ﬂeogrmi%el-rhe%qgr ocycl yl,
and the ot her of 2RBaRdhdRrddrstifdtidtd tafted C1-C4 al kyl . (37) More
preferred conpounds ofCitn @ldvé,i esemtswrh C1-C4 alkyl

optionally substituted with 1 to 3

substituents independently selected at each
15 occurrence from C;-Cg alkyl, C3-Cg cycloalkyl,
halo, C;~C4 haloalkyl, cyano, OR15, SH,
S(0)nR3, -COR15, CO2R15, OC(O)R13, NRECORILS,
N (COR15)2, NRSBCONR16R1S, NRECO2R13, NRI16R1S5,
CONR16R15, aryl, heteroaryl or heterocyclyl.
20
(28) More preferred compounds of the above invention
also include compounds and isomers thereof,
stereoisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, and pharmaceutically
25 acceptable salt or pro-drug forms thereof wherein
R6a is selected from:
-H,
-C1-C10 alkyl, C3-Ci10 alkenyl, C3-Ci0 alkynyl,
C1-C10 haloalkyl with 1-10 halogens, C2-Cg
30 alkoxyalkyl, C3-Cg cycloalkyl, Ca-
Ci2 cycloalkylalkyl, Cs-Cig cycloalkenyl,
or Cg-C14 cycloalkenylalkyl, each
optionally substituted with 1 to 3
substituents independently selected at each
35 occurrence from C1-Cg alkyl, C3-
Cg cycloalkyl, halo, C1-C4q haloalkyl,



20 al so include conpounds and isoners thereof, stereoisoneric forns
thereof, or mxtures of stereoisoneric forns thereof, and pharmaceutically
acceptable salt or pro-drug fornms thereof wherein R6a and R7a are
i ndependeW®98/4358¢ C1- C10 al kyl, 25 each such C1-Cl10 al kylp donsdbd ¥
Esti tuted with 1 to 3 substituents independently selected at eac

urrence fromd -C6 al kyl, C3-C6 cycloal kyl, halo, Cl-C4 hal oal kyl,
cyano, OR15, SH, S(O) nR13;yameGRu®R!5C02R15s (EGKO), I@b&;sl}lF@g%ﬂ{;, N ( COR15)
2, 30 RBCONR16R15, NRBCOZE R1 6548 R isaryl heterodaryl or
het erocycl yl . (38) Speci fipg];aibl)lﬂggfgr g%e%%%\’lc%ﬁn@éi%ggz’ofwtsﬁgNﬁgo%ggo i nvention
are conpounds of Formul a {56285, 44R 987%)@%i 1BCTALBD7/ 13072 FORMULA
(50) 5 and isoners theredfetextoargi 50Meét €rddyfdis 1t hereof, or mxtures of

stereoi somersi ¢ forms thar eqf _cph eutically acceptable salt or
pro-drug forms thereof, 'sel gé?gg ??o%%é '95‘8 SrB%ﬁ%+sti ng of: 10 a

conpound of Fornul a (50) hff&€rerKYRECLsC4 NHGBH(IN~ PheRero®palyls o, R4b is H,
Roc is A, RA4d is H and Reeeirscyblyacpmppung of ;Fornula (50) wherein R3 is
-N(Et)(n-Bu), gba R4ais O, RAbis H RACis O, R4d is Hand Rde is H
20 a conpound of Fornula (50) wherein R3is -(n- Pr)(CH2cPr), Rda is d,
Rab is H Ric is O ‘rafsialk e Reshi sueh Gu-oonpakyd e Fornul a (50)

wher ei n, R310s - N( CH2CH2OWRb 2t it Bbéa | @it ,1J34lgu'|g§tﬂu c.is d, R4d is H and
Rde is H, a conpound of iFgrrrulgﬂgSO) wher ei n IS -NHCH(Et)(n Bu), Rda is
d, R4b is H Rac is O, RIGPFLIHIGHY SRASERE RE 27ch Qesmzsendeof réor nul a
(50) wherein R3 is Ci1-Ce alkyl, C3-Cg cycloalkyl, halo, C3-C4

haloalkyl, cyano, ORl5, SH, S(0)nR13, COR15,
CO2R15, OC(0)R13, NRBCOR!S, N (COR15) 5,
15 NR8CONR16R15, NR8COZR13, NR16R15, CONR16R1S,

aryl, heterocaryl or heterocyclyl.

(29] More preferred compounds of the above invention
also include compounds and isomers'thereof,

20 stereoisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, and pharmaceutically
acceptable salt or pro-drug forms thereof wherein one of
R6a and R7a is selected from:

-C3~Cg cycloalkyl, each such C3-Cg cycloalkyl
25 optionally substituted with 1-3 substituents
independently selected at each occurrence from
C1-Cs alkyl, C3-Cg cycloalkyl, halo, C1-Cy4
haloalkyl, cyano, ORlS, SH, S(O)nR13, CORI1S,
CO2R15, OC(O)R13, NRBCOR1S, N(CORIS)j,,

30 NR8CONRL6R15, NROCOZR13, NRI6R1S, CONR16R15,
aryl, heterocaryl or heterocyclyl,
-aryl,
-heteroaryl or
-heterocyclyl,
35 and the other of R6a and R7a is unsubstituted C1-C4

alkyl.

/ -36-



-NHCH(Et) (CH2OWe), Rda is O, RAbis H Ric is U, RAdis Hand Rde is H,
25 -42 0 WD 98/ 03510 PCTIUS97/ 13072 a conpound of Forrmula (50) wherein R3
|s-NHCH(CHZ%qs) Ria is A, R4b is H Ri4c is A, R4d is Hand Rde is H
5 a conpouny’ B0l a (50) wherein R3 is -N(Et) 2, Rd4a is PCTUSRL307Ts H,
is O, RAd is Hand Rde is H, 10 a compound of Formula (50) wherein R3
-NHCH(CH2CEt )2, Rd4a is O, RAbis H R4c is d, R4dis Hand Rle is H;
a conmpound of Formula (50) wherein R3 is -NHCH(Et)2, R4da is O, R4b is H,
Ric is O, R4d is[WhrﬁdOlFM@isfeHre%campocrpommif ofhd-abdea 1 oONt YhErei n R3

is -N(Me)(Ph), RAgysd sifdiudd 4 4 Hand Rde is H 20 a
conmpound of For mul as 50) wh lu%rglohalign?g gﬂfz sg ﬁ g£e§e , R4b is H, Rd4c

is d, R4d is H atlef janericy ESHﬁthﬁr%qle&eratesgy O\herel n RB3is
-NHCH(Et) (n- 5Pr)std¥misonaricRf4PmESt ik r&¥E, iand! haEﬂgcéétféé¥¥¥ Rde is H

25 a conpound of 5 reLn ais M, R4b
is H R4Cis M, gaé&g qﬁ(“' @31@1& 8”@’“%05““‘5 E‘F?v?o‘rhﬁt’cﬁ#ﬂn a (50)
wherein R3 is - ZareRAadFEeW“%Hi SrHC1RAroialwl, R4d is H and
Rie is H a corrmnmd smxfchF@rlnrnhg £DRY 1 Vet Bna 1Ry b&bsMW&@Y@Z Rda is

S e 5 B el TR T B
is Hand Rae Ps IQccpyrence from Ci1- C5 alkyl, Ci3- Cs cycloalkyl
halo, C1-C4 haloalkyl, cyano, OR13, sH, S(O)nR13,
Ccorld, cozrlS, oC(0)R13, NRBCOR1S, N(CORLS),,
R8CONRL6R1S, NR8CORR13, NR16R1S, CONRL6R1S, aryl,
heterocaryl or heterocyclyl.
15
(31) More preferred compounds of the above invention
also include compounds and isomers thereof,
stereoisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, and pharmaceutically
- 20 acceptable salt or pro-drug forms thereof wherein
—-Ar is phenyl, pyridyl or Z,B-dihydrobenzofuranyl,
and each Ar is optionally substituted with 1
to 4 R4 substituents,
-R3 is NR6aR7a or OR7 and
25 -R! and R? are independently selected from H, C1-C4q
alkyl, C3-Cg cycloalkyl, C4-Cip
cycloalkylalkyl.

[32] More preferred compounds of the above invention
30 also include compounds and isomers thereof,
stereoisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, and pharmaceutically
acceptable salt or pro-drug forms thereof wherein
rR62 is independently selected from:
35 -H,

/ d -37-



45 a conpound of Fornula (50) wherein R3 is -NHCH(Et)2, Rda is Me, Rdb is
H Rdc is Me, R4d is Hand Rde is H, a conmpound of Fornula (50) wherein R3
is -OEt, Rdais O, RAbis H R4c is O, RAd is Hand Rde is H, -43 W
98/ 03510 P¥PP#IFI® 13072 5 10 a conpound of Fornula (50) wheegiuReTRBe+S

Et)2, RAais M, R4b is H R4c is M, R4d is H and Rde is H a conpound

Formula (50) wherein R3is -N(CH2ZCN)2, Rda is Me, Rdb is H R4c is M,
R4d is H and Rde i s Frl-@leomdethd Gi-CRor mikeny 50)CyWEy @idl d3dyils
- NHCH( Me) (CH2OWe) , Rda i scMeg) fdbaisaidy 1IR4G chS 1 Meg %%755 H&an_ Rde is H
a conmpound of Formula (50),wherejn R3 s -OCHiEt ( ' REZ8s Me,' Rdb
is H R4c is M, R4d is éﬁﬁyiéﬁy%@;Q%'cfSCéc 9 &~ Formul a (50)
wherein R3 is -N(n- Pr)(CHzZRYGlddkyilalMyl, Rab-Cs0 HydGliken\a, R4d is H
and Rde is H§ a conmpound &f d i i 0
- NHCH( Me) (CH2N( M) 2), R4a i s, ﬁ%}g(c? ghﬁ%%‘g‘l‘?@ﬁ 'Ne"',sa‘ém is Hand Rde is
H. 25 30 a conpound of FOTRRADALY) SHREFAFREER with -IN(tePB) (CH2CH2CN), Rda
(s M, R is H RAC is Mubstihdrs sHinndpBided sl fisd dauRO4RdcgE, For mul 2

i R

(50) wherein R3 is -N(n- cp&;d(i_gg% P 4a. ]S Réb is H RAC Ts Me, R4d’
is Hand Rde is H, a conpound o géo%ﬁagigﬁé a\‘/\]}:%rléi R is -N(n Bu)
(CH2CN) , Rda is Me, R4b G& Wcledkyvd. vBaleuLi<C4 HadwdlRee,is H, 35 a
conpound of!OFor nul a (50) aeercei ORA3,i sy NSt )3,( GdRSE) co,REB 1S Me, R4b
Is H Rac is M, Rad is dd@i@kiBienkscdfis 4Q coris),, nr8conrl6R1S,

NR8COR13, NR16R1S, CONRLGRLS, aryl,

heterocaryl or heterocyclyl,

-aryl, aryl(C1-C4 alkyl)-, heteroaryl, heteroaryl (C1-

15 Cq4 alkyl), heterocyclyl or heterocyclyl(Ci-Cq
alkyl);
R72 is independently selected at each occurrence from:
-H, )
-C5-C10 alkyl, C3-Ci10 alkenyl, C3-Cig alkynyl,
20 C1-C10 haloalkyl with 1-10 halogens, C2-Cjg

alkoxyalkyl, C3-Cg cycloalkyl, Cg-
C12 cycloalkylalkyl, Cs-CiQ cycloalkenyl,
or Cg-C14 cycloalkenylalkyl, each
optionally substituted with 1 to 3
25 substituents independently selected at each
occurrence from Cj)-Cg alkyl, C3-
Ce¢ cycloalkyl, halo, C1~C4 haloalkyl,
cyano, OR13, sH, s(0)pR13, corlS, coyrlS,
oC(0)R!3, NR8BCOR1S, N(COR1S),, NR8CONR16R1S,
30 NR8CO2RI3, NR16R1S, CONRISR1S, aryl,
heteroaryl or heterocyclyl,
-aryl, aryl(C1-C4 alkyl), heteroaryl,
heteroaryl (C1-C4 alkyl), heterocyclyl or
heterocyclyl (C1-C4 alkyl),
35



45 a conpound of Forrmula (50) wherein R3 is -N.HCH(Et)2, Rda is M, R4b is
H Rdc is Me, R4d is H and Rde is Me; a conpound of Formula (50) wherein R3
|S-N(CHZCHZC]VE Rda is Me, Rdb is H R4c is Me, R4d is Hand Rde is

Me: -44 0 W9

RPE¥10 PCT/ US97/ 13072 a conpound of Fornul a (BOJ/USSRasetn R3

|’NHCI-l(CI—lZC]Vla\)Z Rda is Br, R4b is H, R4C|s Ove, Rod is Hand Rde is
5 a conpound of, For mil a 50 \Mgegel n NHCH( Et)(CH2OMe), Rda is
Br, R4b is H RA4C %tse%lveRMdN SRH ang r|‘!%21e Rl 12 £ el (L rRpendenpoynd of

For mul a (50) whermpipe fi3liine, - NyErd2idRda, | 5ipdda z i) ius. H Rdc is Me, Rad is
H and Rd4e is Mg or 0 er S , - NHCH CHZCEt)Z
: r&ﬁ@’[ﬁﬂ%@‘iﬁ nED! AUEn P WIET G303 MSENOL 1RE Rt o

Rda is Me, R4b i

and

Formul a (50) wher¥5oRaLily SURIF-E‘Hé‘d-E‘tHQ Y HEQWEK2 aLRed gsobs . R4b is H,
Rdc is M, R4d |s H and Rde |s I\/b 20 a conmpound of Fornmula (50) wherein

R3 is norpholi

,s H RAC, i is Hand Rde is H a

no, S
conpound of For mi g@)r% eegFﬁ B FRte ?\ﬁt’tﬂizd%%{)&) ?%°V94éni'§“B+°n R4b is

H Rdc is Owe,
wherein R3 is

RAP&SIOS ipcande RaemPindss 3ad dseoepsundeotofor nul a (50)
- NHEErebl 2omB4ac f§r&§1tﬁaﬂbdﬂ5 Hr RéctbsePVBs RAd is H and

Rée is H 30 f _For mul -N(Et)2, R4 B
Rib 13 1 Ric | 5 ONBLCRIANPECH AP Rl A< aE, 48 brpat U4 ot il 2 (50)

wherein R3 i

40- NREEePERPLRAS2 L o M rRATvigs FlrmRAChEsedl, wiRdsk irs Hdaand Rde

is H a conpoundagl kosnada (L) iWierahl Rel SerdHGEH GME) 2, Rda is CN

R4db is H R4c

15

20

25

30

35

i's Owe, B4d IS lka"%Jq%3 C% c&%loalkyl each optionally

substituted with 1 to 3 substituents
independently selected at each occurrence from
C1-Cg alkyl, C3-Cg cycloalkyl, halo, C;-Cq4
haloalkyl, cyano, OR!5, SH, S(0)pR13, -COR1S,
CO2R15, OC(0O)R13, NR8BCOR1S, N(COR1S)2,
NR8CONR16R15, NRBCO2R13, NR16R15, CONRL6R1S,
aryl, heteroaryl or heterocyclyl, and

-aryl or heteroaryl.

[34] More preferred compounds of the above invention

also include compounds and isomers thereof,

stereoisomeric forms thereof, or mixtures of

stereoisomeric forms thereof, and pharmaceutically

acceptable salt or pro-drug forms thereof wherein R6a

and R7a are identical and are

-C1-C4 alkyl, each such C1-C4 alkyl

optionally substituted with 1 to 3
substituents independently selected at each
occurrence from C1-Cg alkyl, C3-Cg cycloalkyl,
halo, C;-C4 haloalkyl, cyano, ORl53, SH,
S{0)nR13, -COR15, CO2R15, OC(O)R13, NRBCORI1S,
N(COR15)2, NR8BCONR16R15, NRBCO2R13, NRI16R1S,
CONR16R15, aryl, heteroaryl or heterocyclyl.
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40 a conpound of Formula (50) wherein R3 is -N(c- Pr)(CH2CH2CN), Rd4a is M,
Rdb is H Rdc is M, R4d is H and Rde is Me; a conpound of Formula (50)
wherein R3 is -NCH(CH2Owe)2, 45 Rda is Me, Rdb is H R4Cis Br, R4d is H
and Rde i sWO8/0338 0 WD 98/ 035 10 5 PCT/ US97/ 13072 a corrpoy@ﬁugg‘mE@,erul a
) wherein R3 is -NHCH(CH2OWe) (CH2CH2OMVe), Rda is Me, Rdb is H R4c is
» R4d is Hand Rde is H a conpound of Fornula (50) wherein R3 is
-NHCH( CH2OWe) 2, Rd4a is Me, Rdb is H R4c is Owve, R4d is Me and Rde is H,
10 a conpound of{3=dr mere bE@)fe)tvhedectdfmﬁimc& ol Ohe GhZ(ME)i 2w ng4 is Mg, R4b

o it Bl a5 bl A Ao oI O forml e,
and Rde is H étEGﬁﬁéﬁﬁBeEﬁcF@#ﬂﬁ et-h(eE@PfV\h@remwtaArcesnposund of Fornul a

(50) mherelnSRBSereNQEthrlémkbﬂﬁ%|U%er86@ '§né4phé%%%céH %?g R4d is Me and,
¥ bive Rda is

Rde is H a co For is -N

d, Rdb is H, Eg%gg %le@a R r?d'\gglig F%r"‘% t%f@@ﬁpanﬂaem FormJI a (50)
wherein R3 is RﬁﬁG{B%K@%@G\/@fomMa isd, RAbis H R4c is Me, R4dis H
and Rde is H, 30 a cemgpound of Fornula (50) wherei n R3 is -N(CH2CH2Ow) 2,

Rda i Rab is H, _R4 R4 R4 H nd of
Fo?rmlsad( ,5010 \%ne?ei n e %53%&%40%3032&\/8?? e )10 %hg&r,rglo’ua | %4b IS
H R4c 1-C10 haloalkyl with 1-10 halogens, C~-Cg
alkoxyalkyl, C3-Cg cycloalkyl, C4-
C12 cycloalkylalkyl, Cs5-Cig Ccycloalkenyl,
or Cg-C14 cycloalkenylalkyl, each
optionally substituted with 1 to 3
15 substituents independently selected at each
occurrence from C3-Cg alkyl, C3-
Ce cycloalkyl, halo, C1-C4 haloalkyl,
cyano, OR3, sH, s(0)nR13, COR1S5, co,RrlS,
OC (0)R!3, NRBCORLS, N(COR!S5);, NR8CONR16R1S,
- 20 NR8CO2R13, NR16R1S, CONR16R1S, aryl,
heteroaryl or heterocyclyl,

-aryl, aryl(C)-Cq alkyl), heteroaryl,
heteroaryl (C3-C4q alkyl), heterocyclyl or
heterocyclyl (C1-C4 alkyl):

25 R7a is:

-C1~C4 alkyl and each such C3-C4 alkyl is
substituted with 1-3 substituents
independently selected at each occurrence from
C1~-Cg alkyl, C3-Cg cycloalkyl, halo, C;~C4

30 haloalkyl, cyano, ORl3, SH, S(0)nR13, COR1S,
CO2R15, OC(O)R13, NR8COR!S5, N(COR1S)j,
NRSCONR16R15, NRBCOR13, NR16R1S, CONR16R1S,

aryl, heteroaryl or heterocyclyl.

35 (36] More preferred compounds of the above invention
also include compounds and isomers thereof,
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is M, R4d is Hand Rde is H, 40 45 a conmpound of Fornula (50) wherein R3
is -N(c- Pr)(CH2CH2CN), Rd4da is Me, Rdb is H R4c is Ove, R4d is Me and Rde
is H a compound of Formula (50) wherein R3 is -N(c Pr) (CHZCHZC@ , Rda i
a, Rabis MOMIPS%S O, Rad is Hand Rde is H -46 WO 98/REFHHYY7/13072

/ US97/ 13072 a conpound of Formula (50) wherein R3 is (9S)-

(CH20we) (CH2CH2OWe), Rd4a is C, R4b is H R4c is d, R4d is H and Rde
is H 5 a conpoundteirepdrsemes 1509 rahdrgaeo3 P§ MIXHOH{TIOME) ( CH2CH20Me)
Formula (50) wher o B8 Le RLCH EL) 2 T s M. b o b e e ey pag
ornul a erein - t a_is : i c is Br,
is Hand Rde is H;aCzi:eR%rarIﬁ%'ﬁnaagF< ForRiia r(“'@O)fo\ﬁﬂNgr%?%r%éiwsﬂe-rﬁ("&%?@ﬁza%)2,
R4a is Me, R4b isR* Rad R32 Brs sRAgcrsdHE®®M@: Rde is H a conpound of

Formul a (50) wserein R3d;scg- b (3R00NR), ( @E’ni Pigh d¥tacd syoaldbris H Rédc
is M, R4d is Hand Rde is H_ .20 q, €0 ound odeor.n}.\ul5?1T_55$)+¥)b erein R3 is
-N(CH2CH2OMe) 2, Rda is Me, GREGOPEILY GIEYReARNAt RSt TP aP S YeRE S, 25
30 35 a conpound of Fornul a irsi@pentienel n R acs edNgCHREHR M i renieéa firsmVe,

Rab is H Rdc is NWMe2, RAd icg-Hyantkf¥e ci-86 ey 20m3Qynda®b, Fofmy a (50)
mhereinRBis-NHCl—l(Cl—lZOVE%(n-P@, Rda is M?s Rdab is H R4c 1s .M, R4d
is Hand Rde is H: aloalkyl, cyano, ORI3, SH, S(0O)nR13, COR1S,

10 CO2R15, OC(0)R13, NROCORLS, N(COR15)2,
NR8CONR16R15, NR8C02R13, NR16R15, CONRL6R1S,
aryl, heteroaryl or heterocyclyl,

-aryl,
-heterocaryl or
15 -heterocyclyl,
and the other of Rfa and R72 is unsubstituted Cy-C4

alkyl.

(37} More preferred compounds of the above invention

20 also include compounds and isomers thereof,
stereoisomeric forms thereocf, or mixtures of
stereoisomeric forms thereof, and pharmaceutically
acceptable salt or pro-drug forms thereof wherein
R6a@ and R72 are independently H or C1-Ci0 alkyl,

25 each such C1-C10 alkyl optionally substituted with
1 to 3 substituents independently selected at each
occurrence from C3-Cg alkyl, C3-Cg cycloalkyl,
halo, C1-C4 haloalkyl, cyano, OR13, sH, $(0)pR13,
corl5, cozrlS, oc(o)rl3, NRBCORLS, N(CORLS),,

30 RBCONR16R1S5, NR8CO,R13, NR16R1S5, CONR1GR1S, aryl,

heteroaryl or heterocyclyl.

[38] Specifically preferred compounds of the above
invention are compounds of Formula (50)
35
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a conmpound of Forrmula (50) wherein R3 is -NHCH(CH2COEt)(Et), Rda is Me, R4b
is H RACis M, R4d is Hand Rde is H a conmpound of Fornula (50) wherein
R3 is -NHCH(CH2OW) (CH2CH2OWe), R4a is Me, R4db is H, R4c is Nwve2, R4d is
H and R9e weo olp3si® a conpound of Formula (50) wherein R3 'PQC'T%E)%Q Rda is

Rdb is H R4c is O, R4d is Hand R 4e is H, 45 a conmpound of-Formul a

) wherein R3is -NHCH(Et)2, R4da is M, RAbis H R4ACis d, R4d is H

and Rde is H -47 0 WD 98/03510 PCT/ USQ34/ 13072 a conmpound of Formul a (50)
wherein R3 is -N(CH2CH2OWe) 2, Rda isgﬁ?, Rdb is H Roc is O, R4d is H and
Rde is H 5 a conmpound of Formula ( \Qh_e_r_%f n R3 is -NHCH(CH2Owe) 2, Rda
is M, RAbis H Roc is O, R4d is and R4e
(50) wherein R3is -N(Et)2, Rda is R
Rde is H, a conpound of Formula (50) mHere
is H R4Cis M, R4d is H and R9e is ¥R
wherein R3 is -NHCH(Et)2, R4da is O, R4D
is H a conpound of Formula (50) whergin s - NHCH (Et) 2, Rda is M,
R4b is H R4c is NMe2, R4d is H and RAB is| 2084 10 25 a conpound of
Formul a (50) wherein R3 is (S)- NHCH(CH2OWBf§ CH2CH2(OSe), R4a is Me, R4b is
H Rdc is Me, R4d is H and Rde is H a conpound of Formula (50) wherein R3
i's -NHCH(CH20We) (CH2CH2OMe) , Rda is dermuiss Mp) R4d is Hand Rde is H R4b
is H R4C 30 a conpound of Forrmula (50) wherein R3is (S)-.
NHCH( CH2OMWe) (CH2CH2OWe), Rda is Me, Rd4b is H, R4c

Is H a conpound of Formula

H R4c is Br, R4 dis Hand
R3is -N(Et)2, Rda is O, R4b
&fpound of Fornul a (50) ’
H R4c is Me. R4d is H and Rde

iIn

5 and isomers thereof, stereoisomeric forms thereof, or
mixtures of stereoisomeric forms thereof, and
pharmaceutically acceptable salt or pro-drug forms
thereof, selected from the group consisting of:

10 a compound of Formula (50) wherein R3 is —-NHCH (n-Px) 2,
R is c1, R is H, R is c1, R is H and RY® is

H;
a compound of Formula (50) wherein R3 is -N(Et)(n?Bu),
15 R% is c1, R is H, R%C is c1, RYY is H and Rri® is
H;

a compound of Formula (50) wherein R3 is - (n-
Pr) (CH2cPr), R4 is c1, RYP is u, RYC is c1, RYY is
20 K and R%® is H;

a compound of Formula (50) wherein R3 is -N(CH2CH20Me)2,
R4 is c1, R is H, RS is c1, R% is H and RY® is
25 "
a compound of Formula (50) wherein R3 is -NHCH(Et) (n-
Bu), R%@ is c1, R is u, R4C is c1, R is H and
ri® is H;

30 a compound of Formula (50) wherein R3 is
-NHCH (Et) (CHz20Me), Rr42 js c1, RYP is H, RYC is c1,
R4 is H and R%® is H;
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is O, RAd is Hand Rde is H, a conpound of Fornula (50) wherein R3 is 35
- NHCH( CH20Owe) (CH2CH2OWe), Rda.is Me, Rdb is H R4c is O, R4d is H and Rde
is H 40 45 a conpound of Fornula (50) wherein R3 is -N(c- Pr)(CH2CH2CN),
Rda is Me, PMO@9/35H) RACis O, RA4d is Hand Rde is H a coorasaniiof
mula (50) wherein R3 is -NH(Et)(CH2CN), Rd4a is Me, Rdb is H Rdc is d,
is Hand R4de is H, -48 WO 98/ 03510 PCTI US97/ 13072 a conpound of
Forrmul a (50) wheregi 4 AR 3i 4 Rad
o Hand mue 19 1 Sothail dF PR PSP el B0, E e R,
- N( CH2CH20Me) ( CH2CH? Ri% Gl (ﬁ R&b“rs 1F§4c,CI'| § a 15R‘210P’}%Fﬁ até Rde
is H a compound of Fo 'rrula (50) V\/nereln R3 |s -N(CH2CH2OWe) 2, Rda is M,

Rdb is Me, R4 |s 4 1 nd ofyaFormul a
(50) wherein %A‘%{ 3 'ﬁﬂimlg{ ??\?e) Qﬁlf%em %/b ??? %FE‘% ER4&IS| s H
and Rde is H a corrpo@nhd % Pd"rﬂml B ?599 %GI'REI n iR3H %ndN} As #r) (n-
Pr), RAais Me, Rdb is H FR4c is Rad is and §{4e is 20 a_conpound
of Fornul a (50) V\ﬁe?%ﬂ“?PLF%d iof FQRE Il)?)(SC(’CIﬁ‘GH? %1 CHR@E“?% Me,
R4c is Owe, ﬁ%d is HBHY R&ls 25 B0 B cc}#p@&de?) Forimdna R58) is
wherein R3 is'“NHCH (Bf)2, R4a is O, R4b is H R4Cis Owe, R4d is H and

Rde is H a conpound of Fornula (5 erein R3 is,a-NEt)2 R4a|s ,
Rib is H Ric i s OMPTREHA] OF F&ﬁé % v{ “ere”‘q‘f J$ Siien Befa) Sad
is ¢c1, R is H, is €1, R is H and r%® is u;

15 a compound of Formula (50) wherein R3 is ~N{Me) (Ph), ria
is c1, R% is u, R is c1, R% is H and R%® is H;

a compound of Formula (50) wherein R3 is -N(n-Pr) 2, R4a

is c1, R¥® is u, r%* is c1, R is H and RY® is H;

20
a compound of Formula (50) wherein R3 is -NHCH(Et) (n~-
Pr), r32 is c1, rR%.is H, R is c1, R%Y is B and
R4e is H;

25 a compound of Formula (50) wherein R3 is -NHCH(CH20Me)2,
ria 4b ;s u, RIS is Me, RY? is H and RY® is
Me; '

is Me, R

a compound of Formula (50) wherein R3 is ~-NHCH(CH20Me)2,
30 R42 is me, rP is H, RYC is Me, R%Y is H and RY® is
H;

a compound of Formula (50) wherein R3 is -N (CH2CH20Me) 2,
ria r4P R4S is Me, RYY is H and R%® is
35 H;

is Me, is H,

a compound of Formula (50) wherein R3 is

-NHCH (Et) (CH20Me), R%2 is Me, RP is u, RIC is Me,

) R4d is H and R4e is H;
40

a compound of Formula (50) wherein R3 is -NHCH (Et) 2, ria
is Me, R4b is H, riC is Me, R4d is H and ri® js H;
a compound of Formula (50) wherein R3 is -OEt, Rr%8 js
45 c1, r% is H, RIS is c1, RY? is H and ri® 15 n;
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a conmpound of Forrmula (50) wherein R3 is -N(CH2CH2OWe)2, Rd4a is O, Rdb is
H Rdc is O, R4d is Hand Rde is H 35 a conmpound of Formula (50)
wherein R3 is -NHCH(Et)(CH2Ow), R4da is C, Rdb is H Rd4c is OV, R4d is
H and R4eW&93435W0 45 a conpound of Formula (50) wherein RErhsseNpsE ) 2, Rda
s C, RAb is H Rdc is CN, R4d is H and Rde is H, a conpound of Formul a

) wherein R3is -N(c- Pr)(CH2CH2CN), R4da is O, Rdb is H R4c is Ow,

R4d is H and '_Rde | = / 10, PCT/ US97/ 1307 a cgnpound of
Formul a (50) mﬁef%’“*n’?’ﬁ?dhg? ﬁﬁ-@?%@%ﬁ 2,”“%2@“%3(:}? ‘F‘éﬁ‘ﬁjﬁgg,H}RQM@is a,
R4d is H and Rde isMen Randis B Bnpomdieof REOr #dil B #BD)R WheseHn R3 i s

N( CH2CH2Owe) 2, a §4a isn%/e 4b is H, Igoc is OMe, f4d is Hand Rde is H 10
[39] More sgeci f °€arPy r 2F TR (q-c()bi"'g-e("?}“qR is -N(CH2CN)2, grfa

met hoxyet hyP) ani no) 18, ¥edi Rt hifs -B- (B-rashite, 4R et fiox e mfe) ik1n;
5-a]-pyrazolo-1, 3,5-triazine and isoners thereof,_stereoisoneric forns
thereof, or nPxCOPRSUBE 2f FAHREMESOS #BeRein Rt éaf, and 15

phar maceut i cal |y accHEFHEY®) saHaoHe) prd2diagmé prrtl tder,edS (40ueMore
speci fi cal Ié/ prefer raH is 4-4id R{D2-is n;

net hoxyet hy®) ami no) - 2, 7- di met hyl - B- (2, 5- di net hyl - 4 20

met hoxyphenyl ) a[ ¢oBpapapyef Ay mpull a3, (500 r wagreen sk id sonmer s t her eof

st ereoi soneri c for msOCHEERDIGHZMMe )i X8 s @E, sk &P ey sonmgrdicc igoggp t her eof
and pharmaceuti cal kfdacseptald ex®lits @r, pro-drug forms thereof. 25 (41]
More preferred are conpounds of the above invention are conpounds and

i somers t hes eoh, compsend SOfMeTd endf1er 50)t BRéLOfn O i¥ xhypes of

stereoi soneric formprihenge¥z), r3 j5 Me, R is u, RYC is Me, R4 is

H and R4e is H;

a compound of Formula (50) wherein R3 is
20 -NHCH (Me) (CH2N(Me)2), R4 is Me, R4P is H, RIC is

Me, RY? is H and RrR%® is u;

a compound of Formula (50) wherein R3 is
-N(cPr) (CH2CH2CN), R4@ jg Me, RAP is H, RYC is Me,
25 R4 is H ana RrY® is H;

a compound of Formula (50) wherein R3 is -N(n-
Pr) (CH2CH2CN), R44 5 Me, RP is u, R¥C is Me, R4

is H and R4e is H;
30

a compound of Formula (50) wherein R3 is -N(n-
Bu) (CH2CN), R42 j5 Me, RIP is H, RYC is Me, RYY is
H and R4e is H;

35 a compound of Formula (50) wherein R3 is
~NHCH(Et) (CH20Me) , r42 i5 Me, R4P is H, RYC is Me,
R4 is H and R%® is Me;

a compound of Formula (50) wherein R3 is ~NHCH (Et) 2, r42a
40 is Me, R is H, RS is Me, RY9d is H and RY® is Me;

a compound of Formula (50) wherein R3 is ~N(CH2CH;0Me) 2,

R4® is Me, R is H, R is Me, RYY is H and RY® is
Me;
45
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and pharmaceutically acceptable salt or pro-drug for
Ais CR (42) More preferred conpounds of the above
conmpounds and i sonmers thereof, stereoisoneric forns
of 35 sterecWOI8MEHPc forns thereof, and pharmaceutic
pro-drug forns thereof. -50 WO 98/ 03510 PCTI US97/
ferred conpounds of the above invention also inc

stereoi soneric forns

| Somers Lhereof o USRRIAONE LB RASH (LhPTaRl.c A1 8 M EhcRl 0y

armaceugrca

pro-drug forns thereoff whereiBf AR i's +SpRen§l’, b?rg%ﬁﬂl For is H and R

2, 3- di hydr obenzof ur anyt® dHd each Ar is optionaily s

R4 su_bstituentss. 44&] '\éern %rfe;__.grmrng c
al so include conpoumﬂg ¢$3q%rs ﬁ? €o
or mxtures of stereou%p SrRte

r

acceptable salt or prd

stereoi

ne 30 thereof wherein
invention also include
t hereof, or m xtures
ally adsgpsoznIsal t
13072 [43] More

| ude conpounds and

acke EL%W

ubstituted with 1 to 4

(r?%) unds of the ,above invention 10

ric foggs.thereof,

_ . he?e%f§sdﬁa phar ic &ut Rcal kg OMe,
ug floamst Rhér édfHivherein R3 is NR6aR7a or OR7. 15

(45) More preferred conmpounds of the above inventiog al so i ncl ude

conpounds and i sGETFRNELeSE FOsRR} 20f SOhE iR i Fs
of stereoisdferic foms Y reefﬁ,aaﬁcpharmapeﬁFfda
or pro-drug forns thereof wherein Ar is phenyl, pyr

ter¥éEt) oy miXktisr es
lny a2 al€eptapke salt
i dyl or

2, 3- di hydr obenzofaurcempoundndfefiohmuta | &0 opthenedinl R3sdisstNHQH ¢CHI®RT 21 to 4

R4 substituents, and@¥® iis NB6aR?R 05 ORRY25i4 44,

MIce ipr ef graerie is

conpounds of the abovesd;nvention also include conpounds and isoners

t hereof, stdPeoisoneric forns thereof, or m xtures

forns thereof, ardcgereomadenti Eakhyla att®ptwdidre igaRe

of stereoisoneric
&s pro-drug forns

thereof wherein Z is -3BICBRZH2(AZPMUDKHpdNed )ex,r exfecarpendaiBf i & he, atfdve
invention also includeg ¢rypaiAdssapndahgon®s sid hareof, stereoisoneric

forns thereof, or m xtures of

20 a compound of Formula (50) wherein R3 is morphelino, rda

is Me, R%P is H, RYC is Me, RrRYd

rie

is H and is H;

a compound of Formula (50) wherein R3 is ~N(CH2CH20Me) 2,

r48 is Br, RP is H, RYC is OMe,
25 is H:

R4d is H and R4e

compound of Formula (50) wherein R3 is —NHCH(Et)2, ri@
is Br, R is H, R3S is oMe, R%9 is H and RY® is B;

30 a compound of Formula (50) wherein R3 is ~-N(Et)2, R?2 is
Br, RYP is H, R3S is oMe, RY is H and R%® is H;
a compound of Formula (50) wherein R3 is -NH(c-Pr), ri2
. 4b . 4c 4d 4e )
35 is Me, R is H, R is Me, R is H and R is H;
a compound of Formula (50) wherein R3 is =NHCH (CH20Me) 2,
R4@ s cN, R is H, RYC is oMe, RYY is H and RrY®
is H;
40 a compound of Formula (50) wherein R3 is -N(c-
Pr) (CH2CH2CN), Rr%2 is Me, RP is H, R4S is Me, rYd
is H and rie is Me;
a compound of Formula (50) wherein R3 is -NCH(CH20Me)2,
45 r%2 is Me, rRP is H, RYC is Br, r%d is H and RY® is
H;
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35 stereoisoneric forns thereof, and pharmaceutically acceptable salt or
pro-drug forms thereof wherein Ar is -51 WD 98/ 03510 PCT/ US97/ 13072
phenyl, pyridyl or 2,3-di hydrobenzofuranyl and each Ar is optionally
substit ut edowslolsia to 4 R4 substituents. (48] More pref errq,g.rﬁ%g?gugps of
g.i above invention 5 also include conpounds and isoners thereof,

reoi sonmeric forns thereof, or mxtures of stereoisoneric forns thereof,
and pharmaceutically acceptable salt or pro-drug forns thereof wherein R3
is NR6aR7a or OR7. 10 (49] More preferred conpoungs_of t he above invention
al so include corfpSATRLURFd OfsbREFYLE hEyQofwhergiar B §&neric forns t her eof,
or mixtures of st er sOVSEHEHROME b FE2EHONR, RAARd iphue mar®Rt icat) R4S
acceptabl e salt or priz @rngqurnrs BheneofiShhier ei;n Ar is phenyl, pyridyl or
2, 3-di hydrobénzofuranyl, and each Ar is optionally substituted with 1 to 4
R4 substituents,2 @M®ORBdi sfNReaRTER ofSWOR¥he20i(5B) MoreVHIRfGoee) 2, '
conpounds of the abow®ad ngenkioniPal soy, ndude enEponfids; angk i SRERHS
t hereof, stereoisonersi @;fornms thereof, or mxtures of stereoisoneric
forms thereof, and pharmaceutically acceptable salt or pro-drug forns
t her eof whed@i n a25ocRpauaddoR7Bceameld ndepemtientiy &P ors Giv CH)CaHoMe) , and
each such Cl1-Cl10 al kw42 gsopki oOp&P|ys subsid tyt ggle Wi g 1 ¢ q,ie?,c@%b%tgief uents
i ndependently sel ectiedsgat each occurrence from Cl-C6 al kyl, -
cycl oal kyl, halo, Cl1-C4 hal oal kyl, cyano, OR15, 30 SH, S(O R13, COR15,
CO2R15, OC (0) R13omNR8GARGSE, Fo MOGRIG)Z, wR8CONRIGRLES NREEOZR] 3, RRA6RLS,
CONRL6R15, a8yl, hetasoaeyl rROP heter acdTld oMb S1A4MDL & fu ef £ @@ gQrpounds
of the above inventiga 35 also include conpounds and isomers thereof,
stereoi soneric forns thereof, or mxtures of -52

a compound of Formula (50) wherein a compound of Formula

(50) wherein R3 is -N(Et)2, r%® is Me, RYP is g,
20 R4c is OMe, R4d is Me and R4e is H;

a compound of Formula (50) wherein R3 is -NHCH(CH20Me) 3,
4a ib . T pdc 4d de .
_ R is Cl, R is H, R is Me, R is H and R is
H;

25

a compound of Formula (50) wherein R3 is
-NHCH (Et) (CH20Me), r42 is c1, RIP is H, RAC is Me,
Rd is H ana RY® is H;

30 a compound of Formula (50) wherein R3 is -N (CH2CH20Me) 2,

R% is c1, RYP is H, RYC is Me, R%9 is H and R%® is
H;

a compound of Formula (50) wherein R3 is
35 -NHCH (CH20Me) (CH2CH20Me), rY® is c1, RAP is g, RYC

is Me, R49 is H and R%® is H:

a compound of Formula (50) wherein R3 is -N(c~-
Pr) (CH2CH2CN), R42 is Me, RYP is u, R4S is oMe, rYd
40 is Me and RY® is H;

a compound of Formula (50) wherein R3 is -N(c-
Pr) (CH2CH2CN), R42 is c1, R4P is u, RIS is c1, r4d

is H and R%® is H;
45
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0 WO 98/ 03510 PCTIUS97/ 13072 5 10 stereoi soneric fornms thereof, and
pharmaceutically acceptable salt or pro-drug forns thereof wherein -Ar is
phenyl, pyridyl or 2,3-di hydrobenzofuranyl, and each Ar is optionally
substitutedwadgwadio to 4 R4 substituents, -R3 is NR6aR7a or ggfnfsednshrz R1
R2 are independently selected fromH, Cl-C4 alkyl, C3-C6 cycloal kyl,
Cl0 cycloal kylal kyl. [52) Mre preferred conpounds of the above
invention also include conmpounds and isomners there9 st ereoi soneric
forms thereof, o KPTPAMBS Bf FFBYihi SPherPEredrnB t her 68X~ and
phar maceutical Iy 15 aé‘@@ﬁt‘ﬁﬂ?@“@hl‘@%ﬁ“%ﬁb@)dr 83°f osn€1t hefRofs wherrd®h  R6a
and R7a are independentl ¢1H afid Cis(HIhnﬂlqﬂ , isand each such C1-Cl10 al kyl is
optionally substituted with 1 to 3 substituents independently selected at
each occurrenfe far comgbus af kybrmQx 2AB0T6wogckbal Kyl is hal o, Cl- C4
lial oal kyl, cyano, OREBHCHSEHG€) RUBCHOORES, RAZRIS, cOC 4 R13;, NRCORLS,
N(COR15) 2, RBCONRL6R13s RNRSCR2RIZ, NRIQRE3e ;CONRLI6RLS, aryl, het'eroaryl or
het erocycl yl. 25 (53) Specifically preferred conpounds of the above
i nvention are compesRgsuRd &prmxm(aSIOSm V\Qe9§i103151014?3-b5@?i\{@t€\ A 5kha
PCT/ US97/1307¢ 5 and I, goper s, ame gmfagog§onﬁuac c% eﬁeof
m xtures of stereoi soiBric’ forns héreof ar maceutd ¥ y é@c@ptable
salt or pro-drug,f e ct f a
compound. of For i 9&?% Lg 590:105@1% (%@&H%fé'%’}é%‘?zigj La% W(@z%'zggi
Ric is Me, Rad is H aﬁd RA% ¥%' %ﬁ is H and R® is
15
a compound of Formula (50) wherein R3 is
-NH (CH20Me) (CH2-iPr), R%® is Me, RYP is H, RIC is

Me, qu is H and R4e is H;

20 a compound of Formula (50) wherein R3 is -N(CH2CH20Me) 2,

r42 is Me, rRIP is u, R is H, RYY is H and RrR%® is
H; :
a compound of Formula (50) wherein R3 is -N(CH2CH20Me) 2,
25 R42 s Me, R is H, R is nMe2, R9 is H and R?®
is H; '

a compound of Formula (50) wherein R3 is
~NHCH (CH2OMe) (n-Pr), R43 is me, R is n, RIC is
30 Me, R4d is H and R4e is H;

a compound of Formula (50) wherein R3 is
-NHCH (CH20Et) (Et), R42 is Me, RP is H, R%C is Me,

R4 is H and RY® is H;
35
a compound of Formula (50) wherein R3 is

-NHCH (CH20Me) (CH2CH20Me) , R42 is Me, RYP is u, RAC
is NMe2, qu is H and R4e is H;

40 a compound of Formula (50) wherein R3 is -N(Et) 2, R4a is

Me, R%P is H, RIS .is c1, R is H and RY® is H;

a compound of Formula (50) wherein R3 is -NHCH(Et)2, gria

is Me, R¥ is u, R is c1, R% is H and R%® is H;
45
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15 a conpound of Fornula (51) wherein R3 is -NHCH(CH20Me)2, Rd4a is Me, R4b
is H Ricis M, RA4d is Hand R4de is H, a conmpound of Fornula (51) wherein
R3 is -N(CH2CH2Owe)2, Rd4a is Me, Rdb is H, Rd4c is Me, R4d is H and Rde is

20 H, 25 awoospssaad of Formula (51) wherein R3 is -N(c- Pr,,)&,%—%%g;l), Rda
i(qwe, Rdb is H R4c is Me, R4d is Hand R 4e is H a compound 0 ormul a

) wherein R3_is -N Cl 2 4a is G, RAb is H RAc is Me, R4d is
Hand Rde is H %%m%égm%@éﬁl?o&rﬂﬂ %“@5?)‘“%%’6@ mYREH2EH20Me) 2,
- NHCH(CH2OMe) 2,  R4aR|'S i@ MeR4B Psisl HRA'T gsMel, Raldi ss Hh angs R¥e iis H
-54 WD 98/ 03510 PCT/%4S97/13072 0 5 10 a conpound of Fornula (51) wherein R3
i's -NHCH(Et)52, Rda is O, Rdb is H RACis M, %jd. is Hand Rde is H a
conmpound of “ForffH" ° ReFRFAUES {30). Mpersdn Riais MNHORABGHpOME) 2 RAC i S
Me, Rad is Hand RARTS ig Mes B RonpoundiSt iFocoul el 5ily mguerheR3sis - N(n
Pr) (CH2CH2CN) , R4dlis Me, R4b is H, R4c is Me, R4d is Hand Rde is H a
conpound of Fornula (51) wherein R3is -N(n Bu) (CH2CH2CN) , Rd4a is Me, R4b
is H Ric is MP POURE pfaRermulka SOk whgrein dithdsndNaEt Foy npfa {51)
wherein R3 10s - NHCH(e, 2685 i pr ji( GtEONB) BriRARiFsidvh: b RS K RAC i Me,
R4d is Hand Rde is H a conpound of Fornula (51) wherein R3 is
-NHCH(Et) 2, R4& GOFPNENARAB TormglaRAS0) swithks irRAP iis HNaed) Réegds H

c1, R% is n, RIC is Me, R is H and RY® is u;

15 a compound of Formula (50) wherein R3J is -NHCH(Et) 2,6 g4a
is C1, qu is H, ch is Me, qu is H and R4e is H;

a compound of Formula (50) wherein R3 is -NHCH (Et) 2, g4a

20 is Me, R4P RIC is NMe2, R% is H ang ré€ is
H;

is H,

a compound of Formula (50) wherein R3 is (S)~
NHCH (CH2OMe) (CH2CH20Me) , 92 i Me, RAP is , RAC

25 is Me, R4d is H and R4e is H;

a compound of Formula (50) wherein R3 is
~NHCH (CH20Me) (CH2CH20Me), R43 15 me, RP 15 m, RrAC

is Me, R% is H and rR%® is H;

30 a compound of Formula (50) wherein R3 is (S)-
NHCH (CH20Me) (CH2CH20Me), R4 ;5 Me, RYP is g, RAC

is ¢1, R% is H and R%® is H;

a compound of Formula (50) wherein R3J is
35 ~NHCH (CH20Me) (CH2CH20Me), 42 is Me, RYP is H, RAC

is c1, R is H and rR%® is u;

a compound of Formula (50) wherein R3 is -N{c-
Pr) (CH2CH2CN), R92 is Me, RIP is u, R4S is c1, RrYd
40 is H and RrY® is H;

a compound of Formula (50) wherein R3 is —-NH (Et) (CH2CN),

rRY2 is Me, R is u, RYC is c1, R%9 is H and RI® is
H;
45



a conmpound of Formula (51) wherein R3 is -NHCH(CH2OWe)2, Rd4a is Me, R4b is
H'RACis OV, RA4d is Hand Rde is H a conpound of Formula (51) wherein
R3 is (S) -NHCH2CH20Owe) CH2OMe, Rda is Me, Rdb is H R4c M, R4d is H and
Rde is H iWOR§OES®onmpound of Fornmula (51) wherein R3 is  PCT/US97/13072
-4 CH2CH2OMe) CH2OMe, Rda is Me, R4b is H R4Cis M, R4d is Hand Rde is

W a conpound of _Fornula (51 erein is, - N CH2GH2Owve 35 R4a is M,
Rab is H Rac isaocf”“ﬂﬁéinléggﬁ %%H{‘%fq 0 r!é"eéét}%‘q;dﬁd “tee ?nuﬁgg(gi)
wherein R3 is -NH(Et) Me,\B ~"Rip Y& R dR4c§> oye neR ‘Ilggiep its 3adaRd*RAe Hs 40 Rda
is H a conmpound of Formula_ (51) wherein R3 is -NHCH(n-Pr)2, Rda is M,
R4b is H R4c_is3CFOMRAHNASOH ERiPRAe (P) pher 48/ 03510 PCT/ US97/ 13072
a conpound of 3For mul a =g £5H2GHR20%e h( G GHROBNHR TH2ONME), 2 R4PR4a s RAS R4b i s
H R4Cis O, R4d is Hsand, RA&d|ss warm a’€ompaund of Fornula (51) wherein
R3is (S -NH CH2CH2OWe) CH2OMe, R4a is Me, Rdb is H R4c is d, RAd is H
and Rde is H a eompopadnafofdioumua( 35P) whkersim RS iis $§ (CH2CH20Me) 2,
- NH( CH2CH20Me) CH20Me, rR3a;ksmdk, R d $1eH, RRBG 4 oMl RIF4dsi § ShangiRde i s
H, 15 a conpdldnd of Fasnuka (51) wherein R3 is -N(n- Pr)(CH2CH2CN), Rd4a is
Me, RAb is H R4ACis Ove, RAd is Hand Rde is H, a conmpound of Formula
(51) wherein R3 iascoipEud@, o R s lalVe50RAbhe e ild, RRA¢si SN (ER4E, irgiaH and
Rie is H 20 a conpourd @&, Rty a 51k 40hes ebe RR4% 16Sh and R4 is

H;
15
a compound of Formula (50) wherein R3 is =N (CHzc-Pr) (n-

Pr), R4a is Me, R4b is H, R4c is C1, qu
R4e is H;

is H and

20 a compound of Formula (50) wherein R3 is =N(c-Pr)
(CHaCHaCN), R43 s Me, RP is Me, RIS is oMe, R
is H and r%® is H;

4d

a compound of Formula (50) wherein R3 is ~NHCH (Et)g,
25 rR42 is c1, R is H, R%C is oMe, R?? is H and RS
is H;

a compound of Formula (50} wherein R3 is -N(Et) 2, R4a is
c1, R is H, R%C is oMe, R*9d is H and RY® is H;
30
a compound of Formula (50) wherein R is ~N(CH2CH20Me) 2,

r42 is5 c1, RAP is H, RYC is OMe, rR49 is H and RrYC
is H;

35 a compound of Formula (50) wherein rR3I is
~NHCH (Et) (CH20Me), r42 is c1, R4P is H, R
R4 is H and R%® is H;

dc is OMe,

a compound of Formula (50) wherein R3 is -N(Et) 2, r42 s
40 Cl, R4b is H, ch is CN, R4d is H and R4e is H;

a compound of Formula (50) wherein R3 is -N(c-
Pr) (CHaCH2CN), r%2 is cl, R4P is u, R%C is OmMe,
is H and R%® is H;
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- NH( CH2CH2OMe) CH2OMe, Rda is O, R4b is H R4Cis M, R4d is H and RO9e is
H, a conpound of Formula (51) wherein R3 is 25 - NH(CH2CH2Owe) CH2OMe, Rda is
C, RAbis H R4Cis M, R4d is Hand Rde is H 30 a conpound of Formul a

(51) wherewvoosissic - N(Et)2, Rdais Cd, Rdb is H RACis i.s, H and
Sy

is H a conmpound of Fornula (51) wherein R3 is -N(c- Rda
M, RIbis H RACis OWw, RAd is Hand Rde is H, 35 a conpound of
Formul a (51) wheresmpor®d 9f- Kpempt3 (@-)IZ@Hz@N)m,RPMBsi-a«HddeQbHi)g H, R4c
is Me, RA4d is H ank¥as g1 rRAPcospound ®fisFennuked (5d)y wher gite B3 is
-NHCH (n 40 Pr)(CH2@GWe)andR4a is Me, Rdb is H, R4c is Owve, RAd is and Rde
is H 45 a conpound of Forrmula (51) wherein R3 is -NHCH (n- Pr)(CH2OWw),
Rda is O, R4ba sompoRad p§ Rermidal (%) MhamdiR4RS iss Hi (cHREHYOME85 03510
PCT/ US97/ 13072 5 a ¢dfpdsndepf REDrmmlm, B ishene] RRB is r NHGHRER) 2, Rda
is Br, RAb is H R4csi #.0Me, R4d is O and R4de is H a conpound of
Formula (51) wherein R3is -NHCH(Et)2, Rda is Br, Rdb is H R4c is Ow,
R4d is H and Rde is H, a conpound of Fornmula (51) wherein R3 is
- N( CH2CH2 ) 2, O R4a is Br, R4b. is H_R4c is O, R4d is Hand Rde is °
H a corrpc?ﬁd o?géoPRri?ﬁrFasF%i}fhﬁ%fje‘f Pres erEeanieH THlowd?z, Rda is Br, R4b
is H R4c is OwechRagerByH amimb)RE 7-W3meshif} - & tomexinyd-af Fornul a (51)

wherein R3 is mtRbkopnBdf1) Sr1 Ma IR rhsolb- R4S, 4 -:B4d is Hand Rde is
H, 20 a conmpound of igrﬁ{u‘}? : 2 libyrazolh. %tr)qzaug ais d, R4b is

%(51 whereln_R3|s_-Eé? ,
H R4c is Ove, REdIPEBRE HHTF iSE KO SERRPHUINP BTS EHEKAPA. (BEL) wher ei n
R3 is -NHCH( Et )y@xtures of stereoisomeric forms thereof, and

15 pharmaceutically acceptable salt or pro-drug forms

thereof.

(40) More specifically preferred is 4-(bis-(2-
methoxyethyl)amino)-2, 7-dimethyl-8-(2, 5~dimethyl-4-

20 methoxyphenyl)-[1,5-a)-pyrazolo-1,3,5-triazine and
isomers thereof, stereoisomeric forms thereof, or
mixtures of stereoisomeric forms thereof, and
pharmaceutically acceptable salt or pro-drug forms
thereof.

25
(41} More preferred are compounds of the above invention
are compounds and isomers thereof, stereocisomeric forms
thereof, or mixtures of stereoisomeric forms thereof,
and pharmaceutically acceptable salt or pro-drug forms

30 thereof wherein A is CR,

{42) More preferred compounds of the above invention
also include compounds and isomers thereof,
stereoisomeric forms thereof, or mixtures of

35 stereoisomeric forms thereof, and pharmaceutically

acceptable salt or pro-drug forms thereof.



is O, RAbis H R4c is O, RAd is OW and Rde 25 H, Rda is a conpound

of Fornmula (51) wherein R3 is -N(CH2CH2OWw)2, Rda is O, Rdb is H R4c is

Cl, RAd is Hand R4de is H, 30 a compound of Formula (51) wherein R3 is

- NHCH( CH2Ovs@98/038a is Cl, Rdb is H Rd4c is O, R4d is H ardTrRsdr13or H,
a conmpound of Forrmula (51) wherein R3is -N(Pr) (CH2CH2CN) , Rda is
Rab is RAd imi3H aedeRpeeisr Fed 4broundsRée the Gibove CORRAWAE,Of

o Hand Rib 1o 1SS R MO B (S bR ReE 1
_ NHCH( Et ) CH2OMe, SRE&EPS SCmer RabfeEmsthRFEOEs OF mikutkess o and Rde is H;
-57 WD 98/ 03510 sREELHSIZABOT 2 Srrs GORAURY 8fia AN ARHaR e r3cEl1 RAD is H, a
conmpound of Fgrrmula is , Rdb is H, conpound of Forrmula 1s"Cl, R4b is
[, (51) wherern RECPBBREEIEELS £ oFe-ORAE FRITH CheRpats "HEaRin RG §% Hy
(51) wherein R3 ipheniHCHOEtIQy]l Rr R4S-ids hivirolbitlzd fuddngnd aR4eedch Hir (51)

wherein R3 is -NH i VW ' Ls. H_ 10 a
conmpound of Fornﬁlg';QFE%L)gnﬁgfe?‘%%%tﬁngHgé?Eit )SCZé_| @R%g Igf\}xgsk/gt% Y i s H,
Ric is O, RAd is Hand Rde is H, 15

[45] More preferred compounds of the above invention

10 also include compounds and isomer; thereof,
stereoisomeric forms thereof, or ﬁixtures of
stereoisomeric forms thereof, and pharmaceutically
acceptable salt or pro-drug forms thereof wherein R3 is
NR6aR7a or OR7.

15
(45] More preferred compounds of the above invention
also include compounds and isomers thereof,
stereoisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, and pharmaceutically

20 acceptable salt or pro-drug forms thereof wherein Ar is
phenyl, pyridyl or 2,3-dihydrobenzofuranyl, and each Ar
is optionally substituted with 1 to 4 R4 substituents,
and R3 is NR6aR7a or OR7.

25 [46] More preferred compounds of the above invention
also include compounds and isomers thereof,
stereoisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, and pharmaceutically
acceptable salt or pro-drug forms thereof wherein 2 is

30 CcrZ,

(47) More preferred compounds of the above invention
also include compounds and isomers thereof,
stereoisomeric forms thereof, or mixtures of

35 stereoisomeric forms thereof, and pharmaceutically
acceptable salt or pro-drug forms thereof wherein Ar is

S« -51-



20 a conpound of Fornmula (51) wherein R3 is -NEt2, Rdais M, R4b is H,
Ric is OV, RA4d is Hand Rde is H and a conpound of Fornula (51) wherein
R3is -N(Pr) (CHRCH2CN) , Rda is Me, RAb is H R4Cis OWe, R4d is H and

Rde is H wol4sodvbmwe specifically preferred is 7-(3-
mtyl ami no) - 2, 5- di met hyl =3- ( 2- net hy| - PCT/US97/13072

hoxyphenyl oRYTr PELS 25 t hereof,
st ereo?/gorre)rll 2: 1[%Lre‘r5rlsyq} B¥E:§Zl9!1. 8)‘”% Qjﬂc%lezy&?g In?ereo?%% 31 F3GRA Lt her eof |

and phar nmaceut i ¢4l |°§’“888§8raﬁresséwte& ”r}rté ér tg f ok fresutharianfent[s551 More
specifically preferred is 7-(D ethyl am no) -

2, 5-di met hyl - 3- ((2geiy P, 5a yrazol opyri m di ne and
i somers t her eof [ rsnteerelel gg%%lpgé% &%@' (é’?seS %hg A r vVt ion
st er eoi sonerPc PdPRs 1PA P%%f°°'?aﬁﬁi“]f5’r§arar‘ﬂ§céﬁt3mea$|§/hexem:fept able salt or

pro-drug forns shereofso8sr{&6flody e nepeeit! i sal hyxdreferged is 7-(N-(3-
cyanopropyl)-N-p I | -3-(2, 4- ,

di met hyl phenyl ) - EQQXL@ 'E‘g% a%o?otgtilsrrﬁke eog A Rhegmace utisaddy,

st er eoi soneric PSFP{B‘:{*’HE? et lt orr Aoridyrar égrrm.f SHHearerd SORRELE RO S

t hereof, and -58rRéM0a98k£03R10 PCTI US97/ 13072 pharmaceuti cal ly acceptable
salt or projgirug forns thereof. The present invention also provides 5
phar maceut i caI ositions conprising conmpounds of Formulae (1) and (2)
and a phar rraceut[FgEI Myre areefrrisice coapoueds dMmyhe ampowndsvehelibhs
invention have abgoOfndDice &&np@%ﬁmgﬁaclgm@g 3 rQ-eRlsanes. Unless

ot herw se indicgf g chiral é] Eg ongri ¢ and d| ast éreoneric) and
SER?

racemic forms are | ncfrig%Tl d i i iRreMixsHresvafy geometric

i somers of ol ef $HaTeGaPRRFils] éo@mndsheaﬂdf and pharmaceutically
15 acceptable salt or pro- drug forms thereof wherein Ar is
phenyl, pyridyl or 2,3-dihydrobenzofuranyl, and each Ar
is optionally substituted with 1 to 4 R4 substituents,
and R3 is NR6aR72 or OR7,

20 [50) More preferred compounds of the above invention
also include compounds and isomers thereof,
stereocisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, and pharmaceutically
acceptable salt or pro-drug forms thereof wherein

25 R%a and rR72 are independently H or C1-Ci0 alkyl,
and each such C1-Cj0 alkyl is optionally
substituted with 1 to 3 substituents independently
selected at each occurrence from C1-Cg alkyl, C3~-
Cé cycloalkyl, halo, C1-C4 haloalkyl, cyano, OR1S,

30 sH, s(0)pR13, corl5, coarlS5, oc(o)ri3, NRBCOR1S,
N(COR!S),, RBCONRLBR1S, NRBCO,R13, NR16R1S,
CONR16R15, aryl, heteroaryl or heterocyclyl.

(S51] More preferred compounds of the above invention

35 also include compounds and isomers thereof,
stereoisomeric forms thereof, or mixtures of

J | -52-



the like can also be present in the conmpounds, and all 15 such stable
isoners are contenplated in the present invention. The conpounds may be
isolated in optically active or racemc fornms. It is well known in the art

how t o prepadesensid cal |l y. active forns, such as by resol uti opcp,fus?.ﬁ%% C
ms or by synthesis from 20 optically active starting materials. I

ral, (enantigyerdsi e dicastbemngorRE 63 £ ANghd 308 JQ B a0¢ al |
geonetric isomeric fora:gilrof gltsgructur%are i nt ended, unl ess the specific
m

st ereocheni stry ¥TTRGIR® P FsPERETT 1Y cBPI1° itfirefed s ithe term
“al kyl" includes both-Zr girecipdengdd pstidyyhor chal+didd yddodemsiofy rafe 1,
speci fied nunber of carb t . ] ; b iatio havye .t he
fol |l owi ng neani ngs: Me i sqr?eoﬁﬁ%@l et@olr;rgng%,gﬁﬁg%lr)al %Ibe%ér%:)dytletasgd%}(’s Yhut yl .
The prefix "m means a st ¢htR°36uBERLRUAPKSI . The prefix "c" neans a
cycloal kyl . The prefird "icSNkémmetnsrt b7 Qenantioner and the prefix "(R"
means the R enanti onergl gl 'L LN r I hai f either a
strai ght or branched Rco'r%:‘niiaegr atafgnggﬁ%?%?%g%%fm%%eﬁﬁﬁsegt grrgﬁeg’ cg?bo‘h 35
carbon bonds which may ocA@M<¥iin §3yC6t GBFOpbivt: HA6H® the chain, such as
et henyl, propenyl, and theyia1¥p198kP8510 PCT/ US97/ 13072 |ike. "Al kynyl"
i ncl udes hydpocarbon chains of either a straight or branched configuration
and one or nore triple carbon-carbon bonds which may occur in any stable
poi nt al ong t he (3% AersuphessreedyegmpoBidy efyiyle ahdvehénvekeion
“Hal oal kyl " is idltsendedihae toapostedPaidy rsareRedrandeskr ai ght -chai n al kyl
havi ng the specipfeir%(girg%rn@erCogozgar btlchn ALans, substituted, wwth 1 or nore
hal ogen; "al koxy*~ S EPreSEREEC ar° AT ky1"e §°  §F BF *FREFEaPEd number of
carbon atons at tsdchkegisomehioufdrmn hepsef bendgphatogceonl&ylly i s i nt ended
to tl ncl ude lﬁat lérc%fe%;éabllagslﬁli@@ﬁ,plédg@ﬂxb%' rf%rﬁ??“@he?é?foﬁhe{l:’@i'hpy' C|yC| ' Cd“ ng
systens, such a cl aprepy c obu 4 .CY.clapen cycl ohexyl, and so
forth. "Hal o" o%rsg')'/ﬁg oéeﬁ"af%c %%@se '%’(t):rlg, ¥Icﬁl‘:oﬁ)','é’(l*)q)o Kyl

and each such C1-C10 alkyl is optionally

substituted with 1 to 3 substituents independently

selected at each occurrence from C1-Cg alkyl, C3-
20 Cg cycloalkyl, halo, C1-Cq haloalkyl, cyano, OR13,

SH, S(0)pR13, corl3, coarl3, oc(o)rl3, NR8COR!LS,

N (COR15),, R8CONRL6R15, NRBCO,RL3, NR16R1S,

CONR16R15, aryl, heterocaryl or heterocyclyl.

25 [S3} Specifically preferred compounds of the above

invention are compounds of Formula (51)



15 and iodo. The term "substituted”, as used herein, neans that one or
nore hydrogen on the designated atomis replaced wwth a selection fromthe
i ndi cated group, provided that the designated atom s normal val ency is 20
not exceed that the substitution results in a stab qund. Wen
ubsti teﬁ?%s?@iigto (i.e., =0, then 2 hydrogens on the gggﬁggﬁg&z
r | aced. Conbi nations of substituents and/or variables are permssible
only if such conbinations result in 25R3table compounds. By "stable
conmpound” or "stable structure" is meanf_a conpound that is sufficiently
robust to survive isolation to a usef 3 of purity froma reaction
m xture, and fornulation into an efflgaclQusiit herapeutic agent. 30 The
term "appropriate am no acid protectingN gryup”~neans any group known in
the art of organic synthesis for thepgotedtiogeof am ne or carboxylic
acid groups. Such am ne protecting groups de those listed in Geene
and Wits, "Protective Goups 35 in O gani )t hesi s” John Wley & Sons,
New York (1991) and "The Peptides: Af4RYsTY, Spft hesis, -60 WO 98/ 03510
PCT/ US97/ 13072 0 Bi ol ogy, Vol. 3, Academ c Riess, New York (1981), the
di scl osure of which is hereby incorporated by reference. Any am ne
protecting group known in the art can_be used. Exanples of am ne
protecting groups 5 include, but are nEPRMPERt &dlY 0, the foll owing: 1)
acyl types such as fornyl, trifluoroacetyl, phthalyl, and
p-tol uenesul fonyl; 2) aromatic carbamate types such as benzyl oxycar bonyl
(Cbz) and substituted benzyl oxycarbonyls, 1-(p-biphenyl)-1 10
met hyl et hoxytar Bodyisomaws thedapd esyenee hytresicartioomgl thEmecs; &)

aLLphaticb ca[baﬂgﬁﬁréynﬁﬁl§a%%$d$%ohegkcbg&ﬁ%@g&ﬁ@FpQPyhnéBog), o
et hoxycar non , L1 SOProp.) oxycar n a oxycar non
cycli %:/ al kyl yca?%%ﬁ[&? e‘f%%%rﬁl% aﬁyffﬁtﬁgtf%y%?gtpé:’rﬂ ﬂ%ﬁ“%&gb%ﬁws gnd

thereof selected from the group consisting of:

10 a compound of Formula (51) wherein R3 is ~NHCH(n-Pr)g,
R is Me, RYP is H, RYC is me, rYM r4€
H;

is H and is
a compound of Formula (51) wherein R? is -NHCH(CHzoﬁe)z,

15 R4a is Me, R4b is H, R4c is Me, R4d is H and R4e is
H;

a compound of Formula (51) wherein R3 is ~N(CHaCH20Me) 2,

2 ri2 is Me, R is H, R is Me, RYY is H ana RY® is
H;

a compound of Formula (51) wherein R3 is =N{(c-
Pr) (CH2CHaCN), RY2 i5 Me, RP is H, RIC is mMe, RrYd

is H and RI® is H;
25

a compouﬁd of Formula (51) wherein R3 is ~N (CH2CH20Me) 2,
ria8 is c1, R is #, RS is Me, RY? is H and RY® is
H;
30 a compound of Formula (51) wherein R3 is -NHCH (CH20Me) 2,
R4 is c1, r4P is H, RYC R4d is H and RY® is
H; :

is Me,



adamant yl oxycar bonyl ; 5) al kyl types such as triphenylmethyl and benzyl;
6) trial kylsilane such as trinethylsilane; and 7) thiol containing types
such as phenyl thi ocarbonyl and dithiasuccinoyl. 20 The term
"phar maceut woeBlgsiaccept abl e salts” includes acid or base seartsoniloizhe
ounds of Fornulae (1) and (2). Exanples of pharmaceutically

ept abl e salts_include, .bu re nat Limted to i.neral. or_organigc acid
salts of basic résfalRe Suc : ‘?énsurlgm(r‘:jlg! w%?ﬁ%ﬁﬂ%?%r §§HF§( SlEs BRI
aci dic residues suchiaisCtarboxyl§ dl-a®i dsisatiel the |ikél anphar ffaceukii cal |y
acceptabl e salts of the conpounds of the inventjonzfan be Erepared by
reacting the fre@ SOTRPWHd [RE&rdute dPLt hwaere g ReodBoaNdEtwe s R4 is
stoi chi ometrit amountMef RMR isppr (Pﬁrci aseMbask’Orisdi dndnrA&t 5 BF in an
organic solvent, or in a mxture of the two; generally, nonaqueous nedi a
li ke ether, ethyf eempeund off Haromla (§dprdpartiin igceNénrtrile are
preferred. Lists of 3Brs(FHAM26ENSal RE2 are Mgurd Dl 1 sRapi RYF ong e, r4C
Phar maceuti cal Sci ences,n ladd ¢ ,isMagk Publishing -61 WO 98/ 03510
PCT/ US97/ 1302 i Conpany, Easton, PA, 1985, p. 1418, the disclosure of:
whi ch is hereby &necanpoirat ed lryprmefer este. wid¥eady ®Fs'isarr (gonsi dered to be
any coval ently bondesu cerricensnwhi ghar gl qase giile jachi vgdparent, dipug 5 of
formula (I') or (I1) ipgwvivg, e gycl.prodrug is admnistered to a
manmal i an subj ect. Prodrugs of the conpounds of formula (1) and (I1) are
prepared by 13700} fydio s @B82huPaO0UPS) PIRSRNGL RB the_gpappinds in such
a way that the nodifigat|Qnsmase ﬁheay]%dm 1Q,4a t;her, ipacoyfine mped gul ation
or in vivo, to the parent —aembunds. Prodrugs inclide conpourfds whérein
hydr oxy, amine, or suff | diPollps are bonded to any group that, when
adm nistered to a mamal i an bj , eaves t.o tarma_fr dr oxyh,
am no, or 15 su|?H§%?§‘"‘rSE E%E@ggécffg%fé*”ﬁ%gn%heésofN%§%8$y 3 RiM%cIude,
but are not 44 nited tes etfate 15f §r nBt e HhPMe, R~ is H and R™™ is H;

a compound of Formula (51) wherein R3 is -NHCH (CHzOMe)g,
ri2 is Me, RYP ; is oMe, R%9 is H and RrY®
is H;
25
a compound of Formula (51) wherein R3 is (S)
~NH (CH2CH20Me ) CH20Me, RY2 is Me, RP is H, RIC is

Me, R is H and rRY® is H;
30 a compound of Formula {51) wherein R3 is

~NH (CH2CH20Me) CH20Me, r42 is Me, RYP is H, RAC is

Me, R*? is H and RY® is H;
a compound of Formula (51) wherein R3 is -N (CH2CH20Me) 7,
35 r42 ;s Me, RIP is u, RYC is c1, R4 is H and RY® is
H;

a compound of Formula (51) wherein R3 is -NH(Et), Rr42 jis
Me, RP is H, RYC is Me, RYY is H and R?® is H;

a compound of Formula (51) wherein R3 is -NHCH (n-Pr)3,
R42 is Me, RIP is H, R3S is c1, R4 is H and RY® is
H;



benzoate derivatives of al cohol and am ne functional groups in the
conpounds of formulas (I) and (I1); and the like. 20 The term
"therapeutically effective amount” of a conpound of this invention nmeans

an anount vwehbgeisig’e to antagoni ze abnormal |evel of CRF qr t the
sq‘ptoms of affective disorder, anxiety or depression inq)grwégf}l.m%

nt heses Sonme conpounds of Formula (1) may be prepared from 30
i nternedi ate co Gk °IfoFﬁﬁ‘I“‘ali7)5,1)u§'1h|¢getiheRBrb%edw(n‘s(aﬂuokén@,d in
Scheme 1: 0 WD 98/ 0354 iSCMEMERIP Vi PGT,) WSS7/153012 héﬁogéenatai,g@gRage@g or X
it sulfonylating agetht /II\ N+ / - base, +/ - solvent N AN N--""z O\ |
z RINLINA (7)) Y=0R3OR +/ - base, +/ - solvent Z (8) (1) A= N
Conpounds of’ Fof RARPUAA efhEpamyla s(0) maprpéntR2atedSwith a hal ogenating
agent or sul fonyl at i ! Edeft20Me xGHz0Mpr er &hices aMe ,alrdénge af gddbagse in the
presence or absence & ,0fr%h iisngrinsordtents at. reaction tenperatures ranging-
from-80C to 250C to give products of Fornula (8) (where X is hal ogen,
al kanesul f onyl oxyompoplngiubfonytmxya @l)haheatkane3 sid f onyl oxy) .
Hal ogenat i n@ agent s -Nm@HidROMMCHBIOReNOR42 1 1] HRd 8P §QC&,2rRROQ153, PC13,

c1, RY9 is H and RY® is H;

a compound of Formula (51) wherein R3 is -N(n-
Pr) (CHaCH2CN), R42 is Me, R?P is H, RYC is ome, R4
15 is H and R9® is H;

a compound of Formula (51) wherein R3 is -N(Et) 2, ria is
Me, R4b is H, ric is OMe, rdd is H and rie is H;

20 a compound of Formula (51) wherein R3 is (5)
~NH (CH,CHpO0Me) CHa0Me, r3 i3 c1, RYP is H, RS is

Me, R¥9 is H and r%® is H;

. a compound of Formula (51) wherein R3 is
25 -NH (CH2CH20Me) CHa0Me, R42 is c1, R4 is H, RYC is

Me, R4d is H and R4e is H;

a compound of Formula (51) wherein R3 is -N(Et), r42 jg

20 cl, R is u, R is Me, R is H and RY® is H;
a compound of Formula (51) wherein R3 is =-N(c-

Pr) (CH2CH2CN), R%® is Me, RAP is H, RS is ome, r%d
is H and R%® is H;

35 a compound of Formula (51) wherein. R3 is -N(c-
Pr) (CHaCH2CN), R42 j5 c1, R%P is n, RYC is Me, rYD
is H and rie is H:

a compound of Formula (51) wherein R3 is -NHCH (n-
40 Pr) (CHoOMe), RI2 is Me, RP is H, RC is oMme, r%d

is H and RY® is H;

a compound of Formula (51) wherein R3 is -NHCH (n-
Pr) (CHpOMe), R42 js c1, RIP is H, R%C is Me, RYY is
45 H and R%® is H;



10 PC15, POBr3, PBr3 O PBrS. Sulfonylating agents include, but are not
limted to, al kanesulfonyl halides or anhydrides (such as nethanesul fonyl
chloride or nethanesul fonic acid anhydride), arylsulfonyl halides or
anhydri des (WO@8/03380 p-t ol uenesul fonyl chloride or 15 anhydr irtE)US97/13072

oal kyl sul fonyl halides or anhydrides (preferably
t9f | uor onet hanesul foni ¢ anhydri de). Bases nay include, but are not

limted to, alkali - 63 98/ 035 CT/ US97/ 13072 0 hydri des
(preferably sodiufh %’h@."é’é‘% g?aﬁ“‘.“qﬁet %F‘F RIS, (1 THHEH (Er)2, gria

carbons) (preferably sodfub¥met hoxisd&, 8r csé)éiiQMﬁ:etﬂwoxiideQMeaamaIH“r‘Fe imarth
nmet al hydri des al kal { et al di al kyl am des (preferably lithiumdi 5
i sopropyl anm de), alkali_netal_his(trial silyl)am des (preferably sodium
bi s(trinet hyl silyf)8RATRRY" (35 A1°F f"laar‘réﬁ%s"rt%re)éf’eﬁgbﬁ/ —NHCH (Et) 2, ria
N, N- di -i sopr opyl - N- et hirs B e oris #Hpi &t Ryt arfMes) Po? asohnane Rifi nesH;
(preferably pyridine) Inert solvents nay include, hQut are not limted to,
10 lower al kaneni BrfPBROYd tof @%‘%g%né? brdfegedpl §~ bt ettbifitaCHR@Me) )i al kyl
ethers (prefeltbly di erfYlis @mherf® ¢ychj R hier oMepr rf&radly and r4C
tetrahydrofuran or 1,#4sdioxane), N, N-dial kylfornmam des (preferably
di met hyl formam de), N, N-di al kyl acetam des (preferably 15
di met hyl acet ani de3 , cWRIYNE &fi Fezm b?ef%%hqgfrﬁl“nﬁ hi/$ pyVHGH (CdrAMe) pne) ,
di al kyi sul f oxj des (prek® abd \Brgi mBPhyksu) foX de) pMar ort i ©s hy dinecafBons
(preferably bbhzene oris dluene) or hal oal kanes of 1 to 10 carbons and 1 to
10 hal ogens (preferably dichloronethane). 20 Preferred reaction
tenperatures rangt §eRRAWEDELt formebr, (Conpdengsnok Foy mi @t08) r¥Y be
reacted with conpoundseofr¥orimubia RH {swer,erRS s Hefided®agsabove
except R3 is not SH COR, CO2R7, aryl or heteroaryl) in 25 the presence or
absence of a 3Paseaigentgmingr efeficemola thigenterein a3 | irer-N (ﬁl)xzenﬁ"éatis
reaction tenperatenr e anginngrffom -dek t ®R1Z50€ Hre opnerrdtte ;gogpounds of
Formula (1). Bases may include, but are not limted to,

a compound of Formula (51) wherein R3 is -NHCH(Et),, g4a

s is c1, R4 is n, RYC is oMe, R%Y is OMe and R%® is
H;

a compound of Formula (51) wherein R3 is ~N (CH2CH20Me) 2,
ri2 is Cl, R is H, R4C is Cl, r4d is H and RY® is
H;
30
a compound of Formula (51) wherein rR3 is ~NHCH (CH20Me) 2,

r92 is c1, rR¥ is u, RS is c1, rYY is H and RY® is
H;

35 a compound of Formula (51) wherein R3 is
-N(Pr) (CHaCH2CN), R43 is c1, RP is u, RYC is c1,
qu is H and ri€ ;s H;

a compound of Formula (51) wherein R3 is -N(Bu) (Et), réa
40 is c1, R is u, rR4¢ is c1, R is 4 and RY® is H;

a compound of Formula (51) wherein R3 is
~NHCH (Et)CHz0Me, Rr43 i5 c1, RYP is H, r%C is c1,

R4d is H and R4e is H;
45



al kali metal hydrides (preferably sodium hydride), 30 al kali netal
al koxides (1 to 6 carbons)(preferably sodi um nethoxide or sodium
et hoxi de), alkaline earth netal hydrides, alkali netal dialkylam des

(pref er ablwo okbidap um di -i sopropyl am de), al kali netal cargp Séﬂlﬁ%‘&' kal i
al bicarbonates, alkali nmetal 35 bis(trialkylsilyl)am es“[“‘ re ably

ium bis(trinethylsilyl)amde), trialkyl am nes (preferably -64 WO
98/ 03510 PCT/ US@??‘?L%?P?-Z’% N, ﬂ-°dl‘“=‘?‘§ob?b)py'fnq‘€-eét“h\$§ afi nElCiEry patdiac
amines (preferably byradi P ibngyt R3Ol vertls mdY iischudga Rt 1 @nge not
limted to, alkyl alcohols (1 to 8 carbons, preferably nethanol or
et hanol ), | owera gxeawamic Of] E9rpals {ol)6 wheriednsR3pief entd VEBICEt giiat ri | e),

dial kyl ethérs (prefenah wi® eshy| efPery mey@idc et hegsy(pief grahly
tetrahydrofuran or 1, 4-dioxane), N, N-dialkylformam des ‘?pr ef erabl’y
di met hyl f or mani dedonpdusadios] kykacks and desnepial 83 abk y-whideidy) Acguani de),

cyclic amdes 10 (prgf enablfbN; gefhyhpyriolj.di g4ad- ope),  di d/I'sul f oxi des
(preferably dinet hyllsul f oxi de) l aronmat i clﬁ?lygr'ogar bg%sp{ ?rbdrgé er ati f"benzene )

or tol uene)jgor haddpduracsofotmta ) )CaMBRRSHAR 1s tOuk; H3l\Q0ensa

(preferably dichl orqmgthanap. . Prefersed reactiea tenperat urgs ,l’aﬁge 15
from OC to 140C. Scheme 2 gel i ﬁga 'egl{t helspr%géehureéspgrarb%rﬁ/ertli%&’

internediate c f oFOF OLhh 7951, W% i 839).tQ9,.,.S0nMe qgonpounds of
Formula (1). 0 WO 9 Ogih@lf??—lgd?ﬁg?siid O%Fé%gig@ ?gnﬁs(g}f '-Ré oxPdi zi ng
’ ’ an

Y
agent, S(0)8R13 Rl N1 R'® is H;

a compound of Formula (51) wherein R3 is
~N(Pr) (CH2CH2CN) , R is Me, RP is H, RIC is oOMe,

R4 is H and R%® is H.
20

[54]) More specifically preferred is 7-(3-
pentylamino)—2,5—dimethyll3—(Z—ﬁethyl-4—
methoxyphenyl)-[l,S-a]—pyrazolopyrimidine and isomers

25 thereof, stereoisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, and pharmaceutically
acceptable salt or pro-drug forms thereof.

[55]) More specifically preferred is 7-(Diethylamino)-
30 2,5~dimethyl-3~(2-methyl-4-methoxyphenyl-(1,5-a]-
pyrazolopyrimidine and isomers thereof,
stereoisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, and pharmaceutically
acceptable salt or pro-drug forms thereof.
35
[656] More specifically preferred is 7~ (N- (3~
cyanopropyl)-N-propylamino)-2,5-dimethyl-3-(2,4-
dimethylphenyl)-{1,5-a]~pyrazolopyrimidine and
isomers thereof, stereoisomeric forms thereof, or

40 mixtures of stereoisomeric forms thereof, and



PCT/ US97/ 13072 R39, +/ - base, + / - solvent N~ N/ %R3H, + 1 - base,
R13X, + / - base, HN N'\ +/ - solvent NNON | | z NAr Z + / - solvent
(1) A = N Conpounds of Formula (7) (where Yis S) may be treated wth an
al kyl ati ng 2098018 X (where R13 is defined as above, excepPCRUS9WI30720t

| or heteroaryl) in the 5 presence or absence of a base in the presence

absence of anpha%scém;Y@Qh}atad&%talbqe 58PS Al Jr LSy M AN GG from -80C
to 250C. Bases naﬁplnclg but are not |imted to, alkali netal hydri des
rde)

(preferably sodiu al kali metal al koxides (1 to 6 10
carbons) (preferably SOdI um net hoxi de or sodium ethoxide), alkaline earth

metal hydrides, alkali tRet gkesélh@l et des a(lg{,e g6abhys | i thium
di -i sopropyl anjd al kal 1, metal carhonat es met al hydr oxi des,

e | ]
alkali nmetal bi s%’PPF’a?R?/?%’r‘F%A )GHRFE t(‘ﬁf’éf ‘é?'&%’i‘ gs’s'&ju‘iﬂﬂpef@?s °fr 7 -66
WO 98/ 03510 PCT/ USB?MB@&?Z(D) ] t ¢2)menky esphyinamewe)galil al kyl am nes

(prefereably N Nid ng{gpégn[\t hyl amine or triethyl am ne) or
aromati c am nes (pre erably pyridine). Inert solvents may include, but are

not limted to, alkyl alcohols (1 5 to 8 carbons, preferably nethanol or
et hanol), |ower al kanBanyrcdbmsoyrkis @6 thdasbongenpiai eraald wneaoet notsril e),

di-al kyl ethergy (PLElmR&PLYc U&Hdbs or planes. Unless otherwise
indicated, all chiral (enantiomeric and diastereomeric)
and racemic forms are included in the present invention,
Many geometric isomers of olefins, C=N double bonds, and
the like can also be present in the compounds, and all

15 such stable isomers are contemplated in the present
invention. The compounds may be isolated in optically
active or racemic forms. It is well known in the art
how to prepare optically .active forms, such as by
resolution of racemic forms or by synthesis from

20 optically active starting materials. All chiral,
(enantiomeric and diastereomeric) and racemic forms and
all geometric isomeric forms of a structure are
intended, unless the specific stereochemistry or isomer
form is specifically indicated.

25 The term "alkyl" includes both branched and
straight-chain alkyl having the specified number of
carbon atoms. Commonly used abbreviations have the
following meanings: Me is methyl, Et is ethyl, Pr is
propyl, Bu is butyl. The prefix "n" means a straight

30 chain alkyl The prefix "c" means a cycloalkyl. The
prefix " (S)" means the S enantiomer and the prefix
"(R)" means the R enantiomer. Alkenyl" includes
hydrocarbon chains of either a straight or branched
configuration and one or more unsaturated carbon-

35 carbon bonds which may occur in any stable point
along the chain, such as ethenyl, propenyl, and the

/ £ -59-



ether), cyclic ethers (preferably tetrahydrofuran or 1,9-di oxane),
N, N-di al kyl formam des (preferably 10 di net hyl fcr mam de),
N, N- di al kyl acet am des (preferably dinethylacetani de), cyclic am des
(pref er ablwolsossm hyl pyrrolidin-2-one), dialkylsulfoxides epgrksaM.Y
guet hyl sul foxi de), aromatic hydrocarbons (preferably benzene or tol uene)
hal oal kanes o 1 t o, car bons 5 and to 1 al ogens (preferably
di chl or onet hane)i ot ef%ﬁ‘re ¥ eddtS onefeﬂiﬁg’f%ﬁﬁq@é‘ }8sf PEnPiBEr t o
100C. Conpounds #&fSterighta qup)r&r’(cﬂisﬂmbaf(qgrwttmm iose SR1Myremy then

be reacted with eprpoainssiin-aBdnanBats @R0idi ng,IYV%c%ggngng of Fornula
(1), using the s% ond| ti on and gea ents as were use e conver si on
ormu

of conpounds of T P BFIm58EnaR2 HF FHTIRE EERYDHS: out i ned for
Schene 1 above. mrarsrmal ianal yhecdripeund$iaiodorymy ds( iarehfoamba (1) where

R3 SR13) 25 = F I 1
s aa) 25 e wed £adolcfeBOURO U, Qfnet %mkaaﬁggzlé]gorw a (D

R13, n is 2) b
t he presence of %}he ﬁ*Féerctlfs‘(?ldvéle“b&l‘ Of eFPHERQA S Sr afyPRELEYERY - 80C t O
250C. Oxi di zi ng wiagent $1 mdred@a lbyen ar ta Naixy'i mebed skat s hydrogen 30

peroxi de, al kane;ay, Aryd Reackds EQ&@éPrc?Plé’a:%%%aﬁgEhg a t(::?l.%bed o Inért

m chl or o- perbenzoi ¢ "aci d), dioxirane, oxon
sol vents may'd nctREAYSHEY SX¥IeRoPTEAGE ¢ ecFStC&“éIkP(énohésl’(‘BE!N)‘-'QLO‘-Ocar bons,
preferably acetiome)uderstacuraakkykiay cobmlss,( inkaudiagr hens),b35 c omati ¢

hydr ocar bons (pr e S of 1to 10
carbons and 1 toﬁlgﬂ%%ngéﬁ% 8@:%@% Ogﬂ“@& %&Tf?)gggﬁlig%}? (preferably
di chl or omet hane)C¥rt by ilnaty6hSPEARY bofcyc iphe xyhoi 284 89 Hxitdant and

sol vent are knowHdle't kesehaskgbhediidl ddws aniuokef . chNeOHS A, bBmo,OXi dati on
of Sul fur, 1§e| &[N d Tellurium in Conprehensive Organic 5 synt hesi s,
Trost, B.M (dé ord, NY: Pergamon Press, 1991), 7, 762-769).
Preferred reactl on t%éte&m '6ybphnger$¢'bomas2@eedohedstn . Goegpounds of
Formul a (13) (Faivatl anelprwhere Rpdisge QriRh3, dBsigndeed atom is

replaced with a selection from the indicated group,
provided that the designated atom's normal valency is

20 not exceeded, and that the substitution results in a
stable compound. When a substitent is keto (i.e., -
=0), then 2 hydrogens on the atom are replaced.

Combinations of substituents and/or variables
are permissible only if such combinations result in

25 stable compounds. By "stable compound" or "stable
structure" is meant a compound that is sufficiently
robust to survive isolation to a useful degree of
purity from a reaction mixture, and formulation into
an efficacious therapeutic agent.

30 The term "appropriate amino acid protecting
group" means any group known in the art of organic
synthesis for the protection of amine or carboxylic
acid groups. Such amine protecting groups include
those listed in Greene and Wuts, "Protective Groups

35 in Organic Synthesis" John Wiley & Sons, New York
(1991) and "The Peptides: Analysis, Synthesis,

J ¢ -60-



may then be reacted wth conpounds of Fornmula R3H to 10 gi ve conpounds of
Formula (1), using the sane conditions and reagents as were used for the
conversion of conpounds of Formula (8) co conpounds of Forrmula (1) as

outlined foW%mgB) (1) above. Conpounds of Formula (1), wheP@I/ESI7ta§72be
- COR7, 15 -N(COR7)2, -NR8CONR6R7, -NR8CO2R13, -NR6R7, -NR8SO02R7, may

prepared from Q@Imtjéﬂ,s W1 .Fan Mikadédlc ML Yew Tobk (?385  the,.
procedur es depi ct e&l. | an chene f3. SCkiZl -M 3. bal kyl at i ng, sul'fonyl ati :991 ", R3
or acyl ating agent& N 23T CTHHBACNHE \RTHEA AFCORROBREPIZOYA (7) Y = NH
20 (1) AN, R3 = INFBRENAWR CORY, ali(€QRIt &5t iINRBGONRE R¥ nowNRBLORHRL 3
Reaction of CO”D°Qﬂ§§cQﬁuEﬁrﬁgba.(7ixaﬂﬁﬁgé3$f'éﬁiN@1pr&&égtfﬁgyéfg%é%l
agents, sulfon#I atj ng agents or aCX| afj n, gﬂents or sequential”redctions
with -68 WO 98P035T 1 SYF 258755F oL biHAh ey ofiBet RRFHERFLING 1 bhe
presence or absencryf typesasechnaanformeyl, salifénbradceenl} igheHL0A8r at ures
rangi ng from -80C oo f; where R3
may be - NR8CORY?, -él\??Jl cé%%g ﬁméegtﬁ%g%%es% %%%&ER%?%{?%RWSMW
Al kyl ating agent SYRY dShoepdElonuea R Hot!GPizki #BE sePstwsH al kyl

-hal i des, -tosyl atesizyloeyyhabesybs, -1+ ifddp@enyCi-CL0 hal oal kyl (I - 10
hal ogens) - hal i;des, I = I or -triflates; C2-C8

al koxyal kyl - he{ [ demse,tth%é)é-t'?ltgggfgflég?éy'ninﬁat es or -triflates; C3-C6

cycl oal kyl - hal | d&s fIuEg&pYATREhY LopesATRosy Lo FIRE] § | 3k ek imdatar

cycl oal kyl al kyl - halartbamatet ogytat €sch -asplrat-e8t 9loxycarbonyl (Boc),

ethoxycarbonyl, diisopropylmethoxycarbonyl, and
allyloxycarbonyl; 4) cyclic alkyl carbamate types

15 such as cyclopentyloxycarbonyl and
adamantyloxycarbonyl; 5) alkyl types such as
triphenylmethyl and benzyl; 6) trialkylsilane such as
trimethylsilane; and 7) thiol containing types such
as phenylthiocarbonyl and dithiasuccinoyl.

20 The term "pharmaceutically acceptable salts"™
includes acid or base salts of the compounds of
Formulae (1) and (2). Examples of pharmaceutically
acceptable salts include, but are not limited to,
mineral or organic acid salts of basic residues such

25 as amines; alkali or organic salts of acidic residues
such as carboxylic acids; and the like.

Pharmaceutically acceptable salts of the
compounds of the invention can be prepared by
reacting the free acid or base forms of these

30 compounds with a stoichiometric amount of the
appropriate base or acid in water or in an organic
solvent, or in a mixture of the two; generally,
nonagqueous media like ether, ethyl acetate, ethanol,
isopropanol, or acetonitrile are preferred. Lists of

35 suitable salts are found in Remington's
Pharmaceutical Sciences, 17th ed., Mack Publishing
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-triflates; aryl (Cl-C4 al kyl)-halides, -tosylates, -nesylates or
-triflates; heteroaryl (Cl-C4 alkyl) 15 halides, -tosylates, -nesylates or
-triflates; or heterocyclyl (Cl-C4 al kyl)-halides, -tosylates, -nesylates
or -trifl a¥@98/03ey| ati ng agents may include, but are not ﬂmg,g,%ot,p
C10 al kanoyl halides or anhydrides, Cl-Cl10 hal oal kanoyl halides or
ydrides 20 with 1 - 10 hal ogens, C2-C8 al koxyal kanoyl halides or
anhydri des, C3- C6oBpePval k@stdN, RAi d885orp aniiid.i dds, di E4r&Ghire of

cycl oal kyl al kanoyhibal 1@Ie:se@byarime@rrbse&ae@mwIref*&filehéss or anhydri des,
aryl (C1-C4) al kanoyl hgl ?(? s Qqr et eroaroyl halides or

anhydri des, 25 heteroaty Eigﬁ)arzfl I?éﬂc‘)&geﬁ%ﬁ‘|tcPesbeoP“é{nﬁ9tlﬂQmsly
het er ocycl yI car befyfed cayuidrsl wéshore bedsartindeacatve f'llﬁ‘é@é’:QCyﬁluﬂ (Cl1- C4)

al kanoy! hal I:riesO@rf@ﬂhypHuC&qsor $§&f ODM@IM%%QGQL ﬁ’ugl bgg are not

limted to, &rﬁaI%% fon% des or anh
hal oal kyl sul fony? 2t t8n yHPP"ﬂ%Jle tYybgec 10 Pmﬂi@g@ngf €ReC8
al koxyal kyl sul f orgtedradsles dormabhydri desd (€3 Careystasd kad syl f onyl

hal i des or anh 0, | f halldes or
anhydri des, ar yytgﬂ??ﬁm%&gégxgé g’%\&ygdﬁa p:%nggr gﬁqyéﬂ SEPeyng Pkyl ) -,

het eroaryl sul f on¥? TBFT fed'ayr ChARYERS d?—fédlflﬁéFéPBar?ﬁ GiLeavedl kyl ) sul f onyl
hal i des or akfhydeithesy :.r69ro®t\i\ﬁ)e918éﬂ&5ﬂhd?i6'ﬁl UB97h130V2, to the

het er ocycl yl sul fﬁHB@nth’Jdn%%%neg angygc{fg%?e 1uQ§t g%rﬁpda/eunc%ugvggfslﬂot

al kyl') sul fonyl hal J des or anhydri des S ma In
limted to, alkatydsfEtval a"‘l"rﬁar i ﬂéss‘(b‘rr@’fdéryalbﬁyoﬁBﬂl%ﬁﬁ thdedefo al kal i
netal 5 al koxi desny lgrtampb tharbonsg percﬁfhenaslnle)‘eGOdb Ui mEinfaQxiade or sodium

t hoxi d | kal t d t.al di.al kyl d :
(preferaniy I th e C4S8reh, oy ™ sele FrontBi e amBhit el ai kal i

metal bi s(trial ki}'llsqq%ﬂr)yérﬁgdégp( pf%ﬁ’r@rcébl"yls’odl Exammles of prodrugs
bi s(trinethyl silidglardedeputt akal kyt nimires ¢preiesentd,y rodinat 80pKOPY! et hyl

am ne) or aromlid ARACetRS A0 R¥ohELNEAa dMGE ARLYEDRS) ™Y
i ncl ude, but are no
groups in the compounds of formulas (I) and (II); and
the like.
20 The term "therapeutically effective amount" of a
compound of this invention means an amount effective
to antagonize abnormal level of CRF or treat the
symptoms of affective disorder, anxiety or depression

in a host.
25

Syntheses
Some compounds of Formula (1) may be prepared from

30 intermediate compounds of Formula (7), using the
procedures outlined in Scheme 1:



limted to, alkyl alcohols (1 to 8 carbons, preferably nethanol or
et hanol ), lower al kanenitriles (1 to 6 15 carbons, preferably
acetonitrile), dialkyl ethers (preferably diethyl ether), cyclic ethers
(preferably WP&493%Hydr of uran or 1, 4-di oxane), N, N-di al kyl f orrcavisdes3o72
mf erably dinmethylformam de),' N, N-dial kyl acetam des (preferably

thyl acetam de), cyclic am des 20 (prefgcaplgy 1\ et hyl pyrrolidin-2-one),
di al kyl sul foxi des (preferably dinmethylsul foxide) or aromatic hydrocarbons
(preferably benzene or toluene). Preferred reaction tenperatures range from

OC to 100C. Schene 4 deligeates pr ocedur es, which may be 25 enployed to
prepare internedi ate conpgunds of a** ‘g\ﬂ/ﬁﬁr%"Y is O, and Z is
CR2. 0 WD 98/03510 Ar C:Hgis( 3 ba O| \é$ ) Ar R~ M
) OR+/ - acid, soLyert _c,(th) base’ sél vel ) Z2NNH2NH2

- H2O solvent NH S () Ar S, Z=CR2 Comg_oun?s of ‘jt he fof nul 7

Ar CH2CN are reacted w th "of the formila R2 ere

defined 5 above a , cyano, |ower al koxy % ns) or
| ower al kanoyl oxy (1 to 6 carbong), in the presence o a bas nert

solvent at reaction tenperaturefa¥anging from-78C to 200C to affordar

(7) Y =0 (8)
R3
R, + / - base, N/N
+ / - solvent ///L\\
(1) A =N

Compounds of Formula (7) (where Y is 0O) may be treated
with a halogenating agent or sulfonylating agent in the
presence or absence of a base in the presence or absence

5 of an inert solvent at reaction temperatures ranging
from -80°C to 250°C to give products of Formula (8)
(where X is halogen, alkanesulfonyloxy, arylsulfonyloxy
or halocalkane-sulfonyloxy). Halogenating agents
include, but are not limited to, SOClz, POCl3, PCls,

10 PCls, POBrj3, PBrj or PBrg. Sulfonylating agents include,
but are not limited to, alkanesulfonyl halides or
anhydrides (such as methanesulfonyl chloride or
methanesulfonic acid anhydride), arylsulfonyl halides or
anhydrides (such as p-toluenesulfonyl chloride or

15 anhydride) or haloalkylsulfonyl halides or anhydrides
{preferably trifluoromethanesulfonic anhydride). Bases
may include, but are not limited to, alkali metal



conpounds of Formula (3). Bases may include, but are 10 not limted to,

al kali nmetal hydrides (preferably sodium hydride), alkali netal alkoxides

(1 to 6 carbons)(preferably sodi um net hoxi de or sodi um ethoxide),

al kal i ne ®Q 80368t al hydrides, alkali netal -71 WO 98/ 035@1/6d713p87/ 13072
di al kyl am des (preferably lithiumdi-i sopr opyI am' de) al kali et al

bonat es, al kahy I i al kyl silyl)am des
(preferably sodi urﬁfﬁég‘ t(l’l %e?tg%g?? yﬁ fé J<;:1 r?fésal( preferably

5 N, N-di -i sopr opHRe e‘ri‘yl( aﬁPn C%Fb%’r%?n‘ii’cfeéeaﬁphésSOmeeflwtaimlxyde
pyridine). |nertoscodins eﬂfhpxllﬂéi udelkdiuine daetAOketd M A& it Qg al kyl

al cohol's (1 to BaB@JIQOgétalpﬁggff; PJ. JI;,Esbh(aQ%'feogn H‘ {% ﬂ{,\llgg-evfr di al kyl

al kanenitriles (1 car bons ace
10 et hers (pref e’r%ﬂﬂ”fpd'léf“ﬁ??)etﬁ 911 d‘}Pé’-IallcbeﬁIﬁérsall()plrsaiflaﬁlalakn)ides

t et r ahydr of ur an ere]faél-adugxaaa)um No N ¢ &Ilalew;igﬂ‘?m %Sdegpr ehgg ?let am de) | |

di met hyl f or mam d ajm_t r ef er abl i methyla :
cyclic amdes ?{")re eraBlry k?gg%l%?fg{/rc{rnolllsaf) Q%y ne)S e dmdPRyPEul f oxi des |

(preferably di mBtHACSYLEBAPEE)OHrareiasriet 2eingdr tere frored (yppetedabe ).
benzene or tol uemsrt sBlleéﬁféetﬁia)F ead e, t 8OPES A L&H&S mrrlQ%df ﬁm 0C to

100C. Conpouygds Qf ot 3 reated with razi ne-hydrate in
the pr esencelaof arYerngr LF‘leﬁvgern &255 gnﬁa’f%‘?rﬂﬁ'esp%afﬁg?aﬁéyf rom OC to
200C, preferabl PCrOCisritos Qbaﬁdﬂdd@@éecénpmmmrmlﬂ:mmuhal(4) | nert

sol vents may i nawide,) ,boycaie aferd mptr%@eEley\Bé@Jnahﬂ%\fh ghcgpol s (1 to
8 carbons, prefequ‘b net h noI r al anenltrlles (1 to 6

carbons, 25 preférabry*atefon't |C?Je&§eltky§38lr¥"€m’e‘?%r%pr(eﬁteé'ﬁérlé{bl y
tetr ahydr of uran dc}rﬂeihxtldpelxarmeqe) N, W d-diikyky bromrdndeies ((prefersbly

di ”Ft hyl fo(rjrrum( @Q)netNygklaQé@édﬁyd@CEtc@@lqlésami@éﬁ %%eééa@ilgefqhy: ?cet gm’ deéb
cyclic am des pr era rrol,i one ia sul f oxi des
(preferably di net P'SBYf%?(lN’cf%rT’? '(I;Qr/ dg%drmflr‘ ih{/{zﬁm ‘PEFE?@W y
benzene or tol u@#@)ﬁth@ﬁpbtm@si&jf, Roomakac §ydromardonsr apetedrawih
conpounds of FoLRWLAnESdr (WHBIdhe) or haloalkanes of 1 to 10 carbons

and 1 to 10 halogens (preferably dichloromethane).

20 Preferred reaction temperatures range from —-20°C to
100°cC.

Compounds of Formula (8) may be reacted with
compounds of Formula R3H (where R3 is defined as above
except R3 is not SH, COR7, COzR7, aryl or heteroaryl) in

25 the presence or absence of a base in the presence or
absence of an inert solvent at reaction temperatures
ranging from -80 to 250°C to generate compounds of
Formula (1). Bases may include, but are not limited to,
alkali metal hydrides (preferably sodium hydride),

30 alkali metal alkoxides (1 to 6 carbons) (preferably
sodium methoxide or sodium ethoxide), alkaline earth
metal hydrides, alkali metal dialkylamides (preferably
lithium di-isopropylamide), alkali metal carbonates,
alkali metal bicarbonates, alkali metal

35 bis{(trialkylsilyl)amides (preferably sodium
bis(trimethylsilyl)amide), trialkyl amines (preferably
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Ris alkyl (1-6 carbons)) in the presence or absence of an acid in the
presence of an inert solvent at 35 tenperatures ranging fromOC to 200C to
produce nygé@g’ss of Formula (6). Acids may include, but are -72 WO
98/ 03510 P 13072 not limted to alkanoic acids of 2 PEIUSTYMBons
I(’ef erably acetic acid), haloal kanoic acids (2 - 10 carbons, 1-10

ogens, such as w,rri-fduarmtpm sekthy) aming)sulf apbeaact den{quef erably
p-t ol uenesul foni c f onj Ci anesul foni ¢ aci ds of

A tﬁybgﬁawl b e %veﬁhls( TET e, g

1 to 10 carbons (prefera anesul foni ¢ ac
sul furic acid or ;ﬁﬁ%mﬁf-rlldmd-éieé tQy oPé‘hYbrPeltqqhé’lsor‘1cé@a$y¢anboar$ounts of

such acids may be prsefbrdiner metRQhYENGS EYardlgl, ucﬂewebuauaérfédlcttnh'e@ ted
to, water, 10 gl kgnend tJath%% (1 Qigfg@%bons to%rg { i) Yas 584 etonl Lglrlse)

halocarbons 1 to 6 carbo ns a o ens
di chl or onet hane or(R:!rﬁﬁﬁrr@fbdrynﬁletwkyﬁfaﬁt@oh@lysl@f: &tmt@rsm(mﬂemasw
(preferably et hancﬂe)orarwdaloﬂlrastasrﬁ 44d1tdaca1a%)canb@n§1a af e alkY adl et hyl

15 ether or di-i so éfyl e%ﬂ or C%fél c ethers such i.oxan or
t et r ahydr of ur an. er’:é" YeIpRr &P ERAHGE 7 f r Bl a%bé}]é?ﬁlatcér’rﬁﬂétjﬁ?e to
100C. Conpounds of(Pmemnaé?lQ/G)ilnayhbbawﬂﬂe-rdteed tyclintawinedi at e conpounds

of Formula (7)0by (td’r%&te@éﬁtl wtmetﬁpl urds - §=Xx€8ﬂ) 2d1(aVY‘Wl%u\ffb§19e9r S
and Rd is hal ogen ((?%%re e car bons

alkylthio (1 to 4 lfc?ﬁ?%;yl lT‘ﬁreh %&?&3%? ' ab %r\lﬂ:telc d’fydé°ﬁé§é°{‘ﬁ an
inert solvent at r(@a‘@tﬁeanbtlenpema&masr doloeneb0Cx tha REOAKAneBasEs 1 by
include, but are o c%%lolngn Eﬁ&' i%oal&ﬂslo'aekel (;%w]f %%)y( preferably

sodi um hydri de), met al al koxi d (1 car (preferably

sodi um net hoxi de &*C@&&F&Wﬁteﬁﬁ%ku deE)r"-feﬂrEépl ‘ﬁéf%ﬂo%éreﬂt?ﬁétaé§real k%ﬂqe
metal hydroxil@es friom aPkytoamares (preferably N, N-di 30 isopropyl -N-ethyl
anine or triethyl an ne) gL m@rQn@élfneﬂgéqg%e( B&s{:g&\abé J'c@h?gl%g,ge”

solvents may include, but are not Iimte ol's
car bons, preferabll§‘tﬁéf“ﬁ§h6f-eo?°'§{9‘rwﬂ)‘i PI Fawgpla (7) (where

some compounds of Formula (1).

5 §) to
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al kanenitriles (1 to 6 carbons, preferably 35 acetonitrile), cyclic ethers

(preferably tetrahydrofuran or 1,4-dioxane), N, N-dialkylformam des
(preferably .73 WD 98/ 03510 PCT/ US97/ 13072 di nmet hyl f or mam de),
N, N- di al KYP288¥4%i des (preferably dinethyl acetani de), cyetrwssifiages

mf erably N nethyl pyrrolidin-2-one),

t hyl sul foxi de) or aromatic hydrocarbo rgferably 5 benzene or
C.

t ol uene).

outlined in

(9) Ar
N vent

1c

Preferred tenperatures are 0Ct 0 |
of Formula (7), where Zis N, may be synthesized accordi ng the nethods

0 WD 98/ 03510 SCREW5 Rg-NiN N\\ ArCH2CN H,N N
R (5) OR \ +/ - acid, NH (10) Ar RACR2N3, bgré3 sol vent

Schene 5.

so Y=C (Rd) 2, |pase, sol ve%,fC‘l;/ 985_9714 13072

10

ase,

N N/N\\ + / - solvent NZ N/N\
/k z e .\z
A" . X >

Ar Ar
(7) ¥ =8 (12)
oxidizing agent,
solvent "R3H, + / - base,
+ / - solvent
S (0) ,RY?

R3

N/ku/n\\ R, + / - base, )\

Ar

2 + / - solvent A N/N\\
1 ™ = ' - z
R N 1 N S
R N
Arxr

1
(13) (1) A=N

Compounds of Formula (7) (where Y is S) may be treated
with an alkylating agent R13X (where R13 is defined as
above, except R!3 is not aryl or heterocaryl) in the
presence or absence of a base in the presence or absence
of an inert solvent at reaction temperatures ranging
from -80°C to 250°C. Bases may include, but are not
limited to, alkali metal hydrides (preferably sodium
hydride), alkali metal alkoxides (1 to 6

carbons) (preferably sodium methoxide or sodium
ethoxide), alkaline earth metal hydrides, alkali metal
dialkylamides (preferably lithium di-isopropylamide),
alkali metal carbonates, alkali metal hydroxides, alkali
metal bis(trialkylsilyl)amides (preferably sodium

-66=-

di al kyl sul f oxi des (preferably

| nt er medi at e conpounds



reduci ng agent, solvent No' Z Ar (7) Y =0, S; Z =N Conpounds of ArCH2CN
are reacted with conpounds of Fornula RgCH2ZN3 (where R4 is a phenyl group
optionally qpﬁt}sis}om ed by H alkyl (1 to 6 carbons) or al kox 1to56
carbons) in the presence or absence of a base in an inert sBFU/ER?YI3P72
eratures ranging fromOC to 200C to generate conpounds of Formula (9).

es may includepidiraed Qs ihiym bRdqé O, @éil%aﬂk!ylrr%%equpggg%-gglV\D
98/ 03510 PCT/ USQ?éb?‘%chﬁi-q (Opreoferg I_% sogl urrJ]Lnk%/drl de), al kal 'mat'a? Y
al koxides (1 to 6 carbons) P(preételrabrlyscttulf st 3%rABY lsaminen erhoxi de
or potassium t-butdsARE)ic amiakisnépeafehabiat glyrikyided desInakkald) vt ad
di al kyl am des (praisf alatuldet hbUM aPe dhsd SORK; | api d | kal. i ta{
carbonates, alkali = t al %droxi d?s, lg)InB}(ali l%e@téalﬂg‘big %Y?a%( f/?récl’ ?/I L des
Nab)

(preferably sodi urﬁoo{gg(ctalxib £hyPEf dthanoilapryethanphbs Yewet erabl y
N, N-di -i sopropyl - N-l&tameiniamihesorl toi@tdadoamisnebreEepa®ORti C ani nes
(preferably pyridifi&koH ¢k Re ,S IN ut are not limted
to,- alkyl alcohols (1 t(g é %?jslr bg%és(, I?e eraLJbSI ﬁbﬁg?ﬁﬁ%}yo‘?le&%nol),

| ower al kaneni triIS698F1 1t 6YBLEGrpoMRES (rsfferably teetamydrofum)an diral kyl
ethers (preferably, ddicebhyhe pf hery-qianchise rebhenss (psadarahly, 15
tetrahydrof urap ory;ketndi i qdV N-dj g Kyl f m des. ref erabl

di et hyl f or mam de)d,? N, I\l-gé?éﬁﬂﬁh%%!t’ammdysaféggﬁ?%%?r?l%%%‘twf}f@%é% de),
cyclic anmides (pPefEFaBrycREMRIIR pyTdicdrridesneyretizakis 3N f oxi des
(preferably dinet mgksylpoxide)dni-Bromemti aibydy0sar homsaed (dredletadlly
benzene or tol ueng) r reacti e ratures range fr.om anbi ent
tenperature to 10%%@?@%%%{5 slcgas 'Foa(r}%u tél(qgﬁynﬁ?/c%%%r}sea&per&f\ﬁrlaﬁlé{
reduci ng agent i nP&AZPAGrer soP e )aor- hedOEl kand9OT tlo taaflftord rppaduct s of

Fornmul a (10). IReddadny €geNd Shalogens (preferably dichloromethane) .
Preferred reaction temperatures range from -80°C to
100¢°cC.

Compounds of Formula (12) ‘(Formula (1) where R3 is
SR13) may then be reacted with compounds of Formula R3H
20 to give compounds of Formula (1), using the same
conditions and reagents as were used for the conversion
of compounds of Formula (8) to compounds of Formula (1)
as outlined for Scheme 1 above. Alternatively,
compounds of Formula (12) (Formula (1) where R3 is SR13)
25 may be oxidized to compounds of Formula (13) (Formula
(1) where R3 is S(0)4R!3/ n is 1,2) by treatment with an
oxidizing agent in the presence of an inert solvent at
temperatures ranging from -80°C to 250°C. Oxidizing
agents include, but are not limited to, hydrogen
30 peroxide, alkane or aryl peracids (preferably peracetic
acid or m-chloro-perbenzoic acid), dioxirane, oxone, or
sodium periodate. 1Inert solvents may include, but are
) not limited to, alkanones (3 to 10 carbons, preferably
acetone), water, alkyl alcohols (1 to 6 carbons),
35 aromatic hydrocarbons (preferably benzene or toluene) or
halocalkanes of 1 to 10 carbons and 1 to 10 halogens
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25 include, but are not Iimted to, (a) hydrogen gas in conbination with
nobl e netal catal ysts such as Pd-on- carbon, Pt02, Pt-on-carbon,
Rh-on-.al um na or Raney nickel, (b) alkali netals (preferably sodiun) in
conbi nat i Y0 9#/Q3B10l i qui d anmmoni a or (c) ceric anmoni um 30 PR aghert
vents may include, but are not limted to, alkyl alcohols (1 to 8
bons, preferably nethanol or ethanol), |ower alkanenitriles (1 to 6
carbons, pref er'@sPfesabipniiehl eyomardiaae) diratamdimithiers hpreber ably
diethyl ether), Thgckheietbess &pidffr ablay s33vigt r Ay A %rrgh?
1, 4- di oxane), N,Slylgilghk%f [ manm deéclf (%r ef erably di nethylfor ﬁ%) ,
N, N- di al kyl acet ami_ dés . o870350 PEFFERO 77 13079 dat308f efabbyfur,
di net hyl acet ani d&}eN&YR| 2od aFg bt iympr dheLabbyed meivey loywmngki di n- 2- one) ,
di al kyl sul f o%i dgncfwnet erobdst digmel nwtsyl (BxhARI:Or ¥, 0RLLELY dr ocar bons
(preferably ben ene orl%ﬂ uen7e).7 Th«% preferred reaction 5 tenpératures are ’
-50C to 60C. Conpdtits For ftul a?z'( §y) ar BrefRArsbRrdctdant o conpounds of
Formula (7) (whempezatgre) ndrmed rfremneddet eso afoorar. nobmpddrlds W g t he
reagents and rean6tm@Da COT®) t {FSnQUt I(h Negnd fe $thr§es(6)f§{3,tgei§opv rsion
of conpounds of _For rrulrﬁlé4) to 10 conpounds of Formul'a {7) (whete Z'is
CR2). Conpounds™3Y FoFMmi% 1eACHRE) “AF 8 oCHBP HHRstsarcdd Formeia chihownds of
Formul a (7)Qwhetee Ycompdind® anfd Farinsladef) nad ialgove)r asmoUtdidiad ond Schene
6: SCHEb1E 6 HNaM.ged 7- Mol )eY. 5.0, S Z =.N (1) A= N
Conpounds of For nul a (%éétrfaa%é‘érrgagtséé S\A%f hthceor?ggﬁﬁéglogfgggr mul a R3H in
the presence of “d"RfE &5 %@rﬁb‘éﬁt (Bh CarceRaundsolfefermela edot iasn
t enper at ur es r adgi hipdd dmr GCheme230C. addeby drati ng agents i nclude, but are

not
Compounds of Formula (1), where R3 may be -NR8COR?,

15 -N(COR7)2, -NRBCONR6R7, -NRBCO2R13, -NR6R7, -NRBSO,R7,
may be prepared from compounds of Formula (7), where Y
is NH, by the procedures depicted in Scheme 3.

SCHEME 3.
h R
/“\ alkylating, sulfonylatixﬂs\
N or acylating agents
-—
j\ N \\z + / - base,solvent A?Z N/N\\
—- Z
> = /k
Rl N =
N Ry N
Ax
Ar
(7) ¥ = NH
(1)
A= N;

R3 = NR®R’, NR®COR’,
N(COR’) ;, NRgCONRR’,
NRgCO2R; 3
20
Reaction of compounds of Formula (7), where Y is NH,
with alkylating agents, sulfonylating agents or

acylating agents or sequential reactions with

-68~



20 limted to, P20b, nol ecul ar sieves or inorganic or organic acids. Acids
may include, but are not limted to alkanoic acids of 2 to 10 carbons
(preferably acetic acid), arylsulfonic acids (preferably p-tol uenesul fonic
acid or benW&rf8®33tdoni c acid), al kanesul fonic acids of 1 25pconus®rmarbons
”ef erably met hanesul fonic acid), hydrochloric acid, sulfuric acid or

sphoric acid. Inert solvents may include, but are not limted to, 3
R3H, + / - acid, ROWDINatiRMK Fheriens:agenthe JPresEnoaDos8Ab3BhBe of a
PtC'rI]'/ US|9)7/ 1|3072 atgyé B;!ztcahcnjrsgr(ti S'tvagnﬁaébofléaccho%f ];Qrealgl%lyaggwtgno! to_rI )
ethanol), |lower a s ans, refera acetonitrile),
di al kyl ethers (pre‘?@’?ﬁ%“é"& Bgr)ecoggd%g yime) Y a§gf°58 %?'Pﬁé‘%/‘é“?ﬁ)roeﬁf erably 5
t et r ahydr of uran of°A™#3y PanPerr, RF dray B8 FoRTRRRdes—N (eRDex abl v
di met hyl f or mani deyNR¥COWRNR ky-vadebart des-NK Gref enablsy, &7 met iyl Acetiani de)
cyclic amdes (p | pyrrolidin-2-one), dialkylsulfoxides
(preferably dimet é}%ﬁf%‘% gtan)ﬁhgrgbn% {CA eyd‘roé:céf'ﬂ‘é%gdlbo(p¥b’f%1r(hlﬂ]3]/‘yl
benzene or tol uend}abrdatal ccosydAsesf mesylar@scarbonsifihattdst aoH€1hal ogens

(ﬁ{)'ef e{ ablty chl 0{1@5%5‘91@3{15(? ef %bf ﬁglasé’&é)i%ltifﬁge?f akpwiﬁf ge ffog_ N
anbi en enperature 1.0 . Sone_conpounds 0 r mi here Ais
my 15 also be pr%epsé'&léa ]ébsygtrhegﬁéflfu%gés)s'shc?vﬁei ﬁﬁgﬁﬁé kyl=rpdes7 R3C

(ORe) R3 3~ I TONH Hhesndates), ~mggydatys omgltvrdftlapmsy\ C3fe NecldalkglH (14)
(1) A=N halides, ~tosylates, -mesylates or -triflates; Cg4-
C12 cycloalkylalkyl-halides, -tosylates, -mesylates or
-triflates; aryl(C1-C4 alkyl)-halides, -tosylates,
-mesylates or -triflates; heteroaryl(C1-Cq4 alkyl)-

15 halides, -tosylates, -mesylates or -triflates; or
heterocyclyl(C;~C4 alkyl)-halides, -tosylates,
-mesylates or -triflates. Acylating agents may include,
but are not limited to, C31-C10 alkanoyl halides or
anhydrides, C1-C10 haloalkanoyl halides or anhydrides

20 with 1 ~ 10 halogens, C2-Cg alkoxyalkanoyl halides or
anhydrides, C3-Cg cycloalkanoyl halides or anhydrides,
C4-C12 cycloalkylalkanoyl halides or anhydrides, aroyl
halides or anhydrides, aryl(C1-C4) alkanoyl halides or
anhydrides, hetercaroyl halides or anhydrides,

25 heteroaryl(Cj-Cq) alkanoyl halides or anhydrides,
heterocyclylcarboxylic acid halides or anhydrides or
heterocyclyl (C1-C4) alkanoyl halides or anhydrides.
Sulfonylating agents include, but are not limited to,
C1-C10 alkylsulfonyl halides or anhydrides, C1-Cig

30 haloalkylsulfonyl halides or anhydrides with 1 = 10
halogens, Cz-cé alkoxyalkylsulfonyl halides or
anhydrides, C3-Cg cycloalkylsulfonyl halides or
anhydrides, C4-C12 cycloalkylalkylsulfonyl halides or
anhydrides, arylsulfonyl halides or anhydrides, aryl(Ci-

35 C4 alkyl)-, heteroarylsulfonyl halides or anhydrides,
heterocaryl (C1-C4 alkyl)sulfonyl halides or anhydrides,



I nt er redi at e conpounds of Forrmula (14), where Z is defined above, may be
reacted with conpounds of Formula 20 R3C(ORe)3, where Re nmay be alkyl (1 to
6 carbons) in the presence or absence of an acid in an inert solvent at

t enper at uMR9%%¥Y ng from OC to 2500C. Acids may i ncl udepchikorai@rnot

|gai ted to al kanoic acids of 2 to 10 carbons (preferably acetic acid),

m sul fonic acids 25 y)ref erably p-tol uenesul fonic acid or benzenesul fonic
aci d), al kanesul Ygfix®s (?lds}sﬁf-f‘i”l’g hpg idgsbeRsanifysidesabky et hanesul f oni c
aci d), hydrochl grateresivelyls0h 04 i allkadi) G udtophDSIaides 86i Slnn Qi KU OBt ri C

or -78 WO 98/ 03%Q R S 4L 2 catalytic unts of such acids may be
used. Inert sol verfgyrgyglzniﬁgg ut%réreoﬁo HY5RG &8- t Blkabiveretal

al kanenitriles (hfdtrddeScéPEGﬁSraﬁ)lrbefS@ﬂamﬂyha@etml,t rilke)i méwdkyl ethers
(preferably di etaloxidesher) o C@dd&oﬁ'ﬂsh‘i‘ﬁeﬁﬂﬁflﬁr’ @th%%éﬁ@’ 3%; uran or
s

1, 4- di oxane N, l; kol es ref erabl or mam
N, N-d: af(kyl Zicetzgnl}”‘l-goa F)éré eraraﬁ 3(& y? ace tzi‘mmﬁé)" %Xf‘é‘[’i%sam des

(preferably N mekAyipPeEali daliorlaméRes diptdhd mibllyoxi desur prief er abl y 10

di mot hy! sul f oxi debprapguBkLée YU 0GALDABES  RIBARLY Q{%ﬁ NGehat O uene) -
ref eraply

or hal oal kanes [ to_ 10 hal ogens
di chl or onet hanefo" S%E’Fé?ig?’gﬁ ’Eyg'ﬁc?ﬂlgﬁst ERPRTSFAMYs SPakgR from 50C to
1500C. 15 Ir’l@er%él(atemeolrtrplﬁﬁrﬂdsl)@inlﬁernuttaa(ll)ylnamaé§0(§1€z=_fe&)éagl Si zed by

th t d | ° n omati
(15) Vo R sipenr ooPieatiytes PO Aol R Nt brsdBafThin20
Conpounds of FoPMira ?3‘5) I(Wéréo‘%vthf]—’f'aYSH“CNRGW byx afe not

limited to, alkyl alcohols (1 to 8 carbons, preferably
methanol or ethancol), lower alkanenitriles (1 to 6

15 carbons, preferably acetonitrile), dialkyl ethers
(preferably diethyl ether), cyclic ethers (preferably
tetrahydrofuran or 1,4-dioxane), N,N-dialkylformamides
(preferably dimethylformamide), ~ N,N-dialkylacetamides
(preferably dimethylacetamide), cyclic amides

20 (preferably N-methylpyrrolidin-2-one), dialkylsulfoxides
(preferably dimethylsulfoxide) or aromatic hydrocarbons
(preferably benzene or toluene). Preferred reaction
temperatures range from 0°C to 100°C.

Scheme 4 delineates procedures, which may be

25 employed to prepare intermediate compounds of Formula

(7), where Y is 0, S and Z is CR2,



is defined above, Xis Br, d, I, 03SCF3 or B(OR'")2 and R'" is H or alkyl
(1 to 6 carbons)) may be reacted wth a conpound of Formula ArM (where M
i s hal ogen, alkali netal, znd, ZnBr, Znl, MBr, MCl, MIl, CeCl2, CeBr2
or 25 copperwodsiods8) in the presence or absence of an -79 V¥rBD8$0A5M0

/[ US97/ 13072 organonetallic catalyst in the presence or absence of a

e in an inert solvents at tenperature§ﬁﬁﬁag£ng from -100C to 200C
Those skilled in the art will recognize that the reagents ArM may be
generated in 5 situ. Organonetal lic catal ysts include, but are not
limted to, palladium phosphi ne conpl exes (such as Pd(PPh3)4), palladium
hal i des or al kanoates (such as PdCl12(PPh3)2 8r Pd(0Ac)?2) or nickel
conpl exes (such as N Cl2(PRA&RE) .baBases may |incl ude gyt ar So NOt limted
10 to, alkali netal carbonatsgsveat tri al ( potddarabl’y
N, N- di - i sopropyl - NNEH™ anine or 111 et hylJani né}. mert—sotvem s may
include, but are not |imted to, dialkyl gthers (preferably diethyl
ether), cyclic ethers (preferably tetrahydrof¥an or 1,4 15 di oxane),
N, N-di al kyl formam des (preferably di nethyl fornmam de),
N, N- di al kyl acetam des (preferably di nethyNdcetam de), cyclic am des
(preferably N- nmethyl pyrrolidin-2-one), didlkylsulfoxides (preferably
di et hyl sul f oxi de), aromatic hydrocarbons ef erably 20 benzene or
tol uene) or water. Preferred};eaction 11errp£)r8f"ures range from 480C to
100C. The choices of M amk“Xx'Qre known,tp thasg, skilledi®n t t géf.
| manot o, T., Organoceri um|Reag in s&pwgreehensi ve Orfgani ¢ {Synt AEsi
Trost, B.M ed., 25 (HE NY: Pergamom Pres®r 19 5 £ 250;
Knochel , P., Organozi#& O gahocadmi um and Organonercury eagenis in
Conpr ehensi ve Organi ¢ Synt Qﬁﬁi;&, Trost, B.M ed., (El nsford, NY®FPerganon
Press, 1991), 1, 211-230; i ght, D.W, Coupling Reactioné®between sp2
Carbon 30 Centers, in Conprehensive Organic Synthesis, Trost, B.M ed.,
(Elmsford, NY: Perganon Press, 1991), 3, 481-520). onpounds of Fornul a
(1) may al so be prepared using

N
Y=C(R%),, base, aN - AN

solvent 2
- A Sy
Rl N

Az
(7) Y =0, S; 2 = CRr?

Compounds of the formula ArCH2CN are reacted with
compounds of the formula R2CORP, where R? is defined
5 above and RP is halogen, cyano, lower alkoxy (1 to 6
carbons) or lower alkanoyloxy (1 to 6 carbon;), in the
presence of a base in an inert solvent at reaction
temperatures ranging from -78°C to 200°C to afford
compounds of Formula (3). Bases may include, but are
10 not limited to, alkali metal hydrides (preferably sodium
hydride), alkali metal alkoxides (1l to 6
carbons) (preferably sodium methoxide or sodium
ethoxide), alkaline earth metal hydrides, alkali metal



t he met hods shown in Scheme 9. -80 0 WO 98/03510 R3 N A) N'~~ Solvent (16)
X=8r, d, I, B(OR") 2, BSC'3 PCT/US97/13072 (1) Corrpounds of Fornul a
(16), where A, Z, Rl and R3 are defined above and X is Br, , |, O8SCF3

or B(OR'"moesmss® R'" is Hor alkyl (1 to 6 carbons)) may 5 W th
ﬁorrpound of Formula ArM (where Mis hal ogen, alkali ]Qﬁ %@@o anBr

MgBr, Mg, Mgl, CeCl2, CeBr2 or copper halides) in the presence or
absence of an ohgaﬂwaatnahéscmﬁéﬁémﬂly flﬂth@uxﬁr§§eﬂ§@ppc§p

%%éﬁt 26 of a 10
base in an |nertals,cgll\ie%§a§tfg%g)neart%t ur eif‘ﬁz W‘g irom équSM mg,iggg

Those skilled in the art recogni’'zé
generated in si t"l?ta(lséést‘ﬁ’él'ab‘@(/@lrlé'fléla@nées |(nr€bﬂmmher‘§dd,iemﬂ gani c

Synt hesi s) . ngieﬂetahbtﬁynﬁﬁ)msatxﬁdlerm' Hdeal ﬁ]ﬁs (3, e ”Hled to, .
pal | adi um phgsphyj gedgog%éxes ]gﬁgc i Pd( PPh3 2 pall adi um-hartdes or

al kanoat es (Such’as FYPdRBARS £)© oré 1RRaLdC @dvplesxes (such as’
Ni C12( PPh3)2). Basesemahly rmyzudiamebut énernosolvemtised\ayt @ncakkal i paet al

carbonat es or tralral iyt amness 20 (purler abkunddV o - dsepropyl - N ethyl anine.
or triethyl ani Ln but &re ner>°PPrited to,

ert solvents na
di al kyl ethers re?e %*'Weatlr}ﬁ"r?)}l °§tﬁé??“ol)c'ycli‘%‘teretaﬁé‘ra@e@pteﬁéeabky
t et rahydr of ur an t@r 6 1carbeh Dx are)f e rhlpMy daaé kyt frorimai, des ceRr, efighaly 25

di met hyl f or mam deherd, k\bgg@xl@gl@cgg@g}lg@se&pggf er,_ﬁ%l)éc g_l HEt hyl acet am de),

I d rrolidin diral'R¥Psul f oxi des
((:);;(r:e:‘ gr glr:)r} yesdl( f?\y?%%?%/yoﬁe&e“)a&y&r‘ﬁﬁﬁf?%l‘h‘lydlr Jeisxase pr §f ¥rably 1) -81

dialkylformamides (preferably dimethylformamide), N,N-
dialkylacetamides (preferably dimethylacetamide), cyclic
amides (preferably N-methylpyrrolidin-2-one),

15 dialkylsulfoxides (preferably dimethylsulfoxide) or
aromatic hydrocarbons (preferably benzene or toluene).
Preferred reaction temperatures range from 0°C to 100°C.

Compounds of Formula (3) may be treated with
hydrazine-hydrate in the presence of an inert solvent at

20 temperatures ranging from 0°C to 200°C, preferably 70°C
to 150°C, to produce compounds of Formula (4). Inert
solvents may include, but are not limited to, water,
alkyl alcohols (1 to 8 carbons, preferably methanol or
ethanol), lower alkanenitriles (1 to 6 carbons,

25 preferably acetonitrile), cyclic ethers (preferably
tetrahydrofuran or 1,4-dioxane), N,N-dialkylformamides
(preferably dimethylformamide), N,N-dialkylacetamides
{preferably dimethylacetamide), cyclic amides
(preferably N-methylpyrrolidin-2-one), dialkylsulfoxides

30 (preferably dimethylsulfoxide) or aromatic hydrocarbons
(preferably benzene or toluene). Compounds of Formula
(4) may be reacted with compounds of Formula (5) (where
R¢ is alkyl (1-6 carbons)) in the presence or absence of
an acid in the presence of an inert solvent at

35 temperatures ranging from 0°C to 200°C to produce

compounds of Formula (6). Acids may include, but are

12-



SCHEME 9 Z AM + / - catal yst, WD 98/03510 PCT/US97/13072 O benzene or
toluene) or water. Preferred reaction tenperatures range from-80Cto
100C. Internedi ate conmpounds of Fornula (7)(where Yis 0, S, NH Zis CR2
and Rl, R2 &Y@%@35tr e defined as above) 5 may be prepared arCT/USa18887at ed
5.Schemello SCHEVE 10 Ar (3) NH2NH2 (CY) NH2 H2N + / - base or acid,
vent R1IC (ORe) 3, + - acid, solvent (17) Ar Ar (7) Y- 0, S, NH Z =
CR2, Conpounds of FoF nh’r’%t“(e\% tehy? 1@nPagcrEHIHi2h L Smdlngerbedsof Formul a
H2NNH (G Y) NH2, whereferdisly,ac®tdre Bbidyp hdnhoalpfa%ﬁﬁlécac@asal@encgo of a

base or acid in ang n t e re 0C to 2500C ¢
produce conpounds o{gﬁjrn&l A0 Tﬁqogkgggsg%ﬁj ssctlrigmuoﬁﬁ?cﬁ}:éc i%’td’l'l m t ed
to al kanoi ¢ aci ds Q)#YESQUOIG%QFB@#S (pBe fpraltler avitplaesesulécnily,acid or

aryl sul foni ¢ agi d&)éﬂéﬂ'f&ftﬁtﬂo}ﬁJ.cpat:@..lwen@ﬁkﬁrf%lcfo%@cda@idpegfef'et%“ ienic
acid), al kanesulfgnic aci

net hanesul f oni ¢ aC|ad‘jbomi/d(rp&?%ﬁ’f??éya@?Hha%?ﬁ”fqtf aéFdd’ orhb‘i’]’b%‘ﬁhld?’-il@
aci d. Stoichionet rdeidr sstfalnic écadogntghcmwr\)h@ ©8483519t PLIH 14584/ riz07 2

of such acids may @@d&%ciyt%ssﬁoaayslaﬁlm dlasang BQtu;l»éc'intelq]
al kal | metal hydridgs (preferably, sadi um Tydride, aliali fital, al%éoxi des
(1 to 6 € ! T,

10 alkanenitriles (1 to 6 carbons, preferably
acetonitrile), halocarbons of 1 to 6 carbons and 1 to 6
halogens (preferably dichloromethane or chloroform),
alkyl alcohols of 1 to 10 carbons (preferably ethanol),
dialkyl ethers (4 to 12 carbons, preferably diethyl

15 ether or di-isopropylether) or cyclic ethers such as
dioxan or tetrahydrofuran. Preferred temperatures range
from ambient temprature to 100°C,

Compounds of Formula (6) may be converted to
intermediate compounds of Formula (7) by treatment with

20 compounds C=Y(RY),; (where Y is O or S and RY is halogen
{preferably chlorine), alkoxy (1 to 4 carbons) or
alkylthio (1 to 4 carbons)) in the presence or absence
of a base in an inert solvent at reaction temperatures
from ~50°C to 200°C. Bases may include, but are not

25 limited to, alkali metal hydrides (preferably sodium
hydride), alkali metal alkoxides (1 to 6
carbons) (preferably sodium methoxide or sodium
ethoxide), alkali metal carbonates, alkali metal
hydroxides, trialkyl amines (preferably N,N-di-

30 isopropyl-N-ethyl amine or triethylamine) or aromatic
amines (preferably pyridine). Inert solvents may
include, but are not limited to, alkyl alcohols (1 to 8
carbons, preferably methanol or ethanol), lower
alkanenitriles (1 to 6 carbons, preferably

35 acetonitrile), cyclic ethers (preferably tetrahydrofuran
or 1,4-dioxane), N,N-dialkylformamides (preferably

/e -73-



car bons) (preferably sodi um net hoxi de or sodium 5 ethoxide), alkaline earth
nmetal hydrides, alkali netal dialkylamdes (preferably lithium
di -isopropyl am de), alkali nmetal bis(trialkylsilyl)amdes (preferably
sodi um DbivwQWsANIsEe hyl silyl)am de), trialkyl am nes (preferpdtrsonison

di -i sopropyl -N-ethyl amne or triethylamne) or 10 aromati c am nes
“lvéferably pyridine). Inert solvents may include, but are not limted to,
al kyl al cohol s (QAmquhwiﬁnambmnsk),loMem dﬁ&&ﬂyﬂﬁdéﬂah&aegl(&gbggggyi ons

preferably acet Qingddn I e ( I et her),
cyclic ethers (pref é:rhg%).l(;/;:gigt etr ah I:p(‘r?jc:) urégilﬂoe%r a(lg %59_ §$1

N, N- di al kyl f or méiR 5 e PY, FABPYO ?hetqﬁﬂk&%#ﬁ%ﬁf@é}des (Preferably
N, N—dlalkyIacetahm@@@yl@pﬂébauabbyodl5&&&3&&nﬂﬂ@@ﬁb&@}boﬁyckégégypd%q?
bl y

f er abl ! | f
(preferably b maidivionur ool tdhflade pno)e -Sb Al SulLass deo. o Lpr efcat]

di met hyl sul foxi de), _aromatic
tol uene) or hal Ok&nes of 1 to 10 carbons and 1 to 10 hal ogens

(preferably dichlor amtehaxae)acEr ebrps @ty Q%Itl-"d}%utl%m?ﬂ at b ;'% rzgir}ge from
OC to 150C CO%pnggs EE? gyé é&jg Qé enhbe reacted
conpounds of For fu RE%( § Whet & 50 Ty 9 EPSI REE ?ﬁ?t%?qiieﬁﬂbbﬁs) in

the presence or Sgh&dfcé-of an acid in an inert solvent at t enper at ures
ranging from O0C to 250C. Acids may include, but are not limted to

al kanoic acids of 2 to 10 carbons (preferably acetic 30 acid), arylsulfonic
acids (preferably p-toluenesul fonic acid or benzenesul fonic acid),

al kanesul fonic acids of 1 to 10 carbons (preferably nethanesul fonic acid),
hydrochl oric acid, sulfuric acid or phosphoric acid. Stoichionetric or
catal ytic anmounts of such acids nmay be 35 used. Inert solvents may include,
but are not limted to, |lower alkanenitriles (1 to 6 carbons, preferably
-83 WD 98/ 03510 PCT/US97/ 13072 acetonitrile), dialkyl ethers (preferably
diethyl ether), cyclic ethers (preferably tetrahydrofuran or

1, 4-di oxane), N, N-di al kyl formam des (preferably dinethylformm de),

N, N- di al kyl acet am des (preferably
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5 di net hyl acetam de), cyclic am des (preferably N nethyl pyrrolidin-2-one),

di al kyl sul f oxi des (preferably dinethyl sul foxide), aromatic hydrocarbons

(preferably benzene or toluene) or hal oal kanes of 1 to 10 carbons and 1

to 10 hal og™9%035%f er abl y di chl oronet hane). 10 Preferred r camvrissmi3o72

t eratures range from500C to 150C. In Scheme 11, the procedures which
be used to convert conpounds of For my~gg{a) mhere R3 is COR7, CQO2R,

NR8COR7 and CONR6R7, to ot her conpounds of FOHﬂﬁEil5 (1), where R3is

CH(OH) R7, CH2OH, NR8BCH2R7 and CH2NR6R7 by treatnment with a reduci ng agent

in an inert solvent at tenperatures ranging from-80C to 250C. sCBzVE 11

R3 JN A N %reducing agent, N1 /Z solvent AN (1) R3 = COR7, CO2R7,

CONR6R7 Z (1) R3 = C(OH)R7, CH20HL CH2NR6RY 20 Reduci ng agents incl ude,

but are not limted to, alkali netal org aN pe-Marth netal borohydrides

(preferably [lithiumor sodium borohydride), b ane_di al kyl boranes (such

as ‘di -i soanyl borane), al kaldcepmt,abagé um num hydyi de pref‘e;d,agl Yg! l thi QUm

al um num hydride), alkali 25 ggi@lae(trial i num hydr

di al kyl al um num Jyc@4N\O 9803510 p;r/ US$7/ 13072 0 hyd -

di -1 sobutyl al um num% r| de). Inert solvents may,. Agd ude, but are not

limted to, alkyl alcohols (1 to 6 carbons), di )kyl ethers (preferably

di ethyl ether), cyclic ethers (preferably 5 tetrahydrofuran or

1, 4-di oxane), aromatic hydrocarbons NH

R (5) OR®

N
HN"'\N + / - acid,

solvent
.
Hj

(10) A*

(11)

Y=C (R%);2, base, 2
sglveng’ I/K =

(7) Y=0, S; 2 =N
Compounds of ArCH2CN are reacted with compounds of
Formula RICHzN3 (where R9 is a phenyl group optionally
substituted by H, alkyl (1 to 6 carbons) or alkoxy (1 to
5 6 carbons) in the presence or absence of a base in an
inert solvent at temperatures ranging from 0°C to 200°C
to generate compounds of Formula (9). Bases may
include, but are not limited to, alkali metal hydrides

P -75-



(preferably benzene or toluene). Preferred reaction tenperatures range
from-80C to 100C. In Schene 12, the procedures are shown which may be
used to convert conpounds of Forrmula (1), where R3 is 10 COR7 or CO2RW to

ot her conpyonsiessed Fornula (1), where R3 is C(OH)(R7)2 bypcrhag ey Wth a
r ent of Formula R7/Min an inert solvent at tenperatures ranging from

-W9C to 250C. SCHEb1E 12 R3 15 0 1 1 Z N \\ reducing agent, Z (1) R3 =
COR7 , CQ02R7, sofmzafierabNy\ soNigh)hRer il Ol kaRT) Retd i 2 1kalkqaey. (pl kal i

metal, ZnCl, ZnBfo &Mar¥iBs 1(89/9@&:&1\{9 sﬂdﬁgﬁéaﬁﬁfﬁaﬁ%g@?ﬁ@” hal i des.

I
I nert sol vents i.ncl ude, but are not to, thers 20
(preferably di eﬁ%o"e"tdr‘?elpf, PRUZF P LUt orpAg) erabtad ineeepahidmetar an) or
aromatic hydrocd‘r){ﬂ;:risle(sr)reﬂeaablryi%éaertﬁmlaymamgaéyfer@ﬁfﬁﬁ:ag& rlg_gghm%],_g‘?gt i?gn.
ﬁrg;rp be - &%Z&;@%Jqpﬁ%&%g&égm : BHedl Farbionatet. R ?237% - NR8SO2R7,"
may be synt hesi Z6F3ds PYEpPELEesi e Hednmets]l bisioadaddy085191 PGTId4807/ 13072
| SCREW13 0 NC (pk@)ferably bossum 5 meiimetAPlsHyNamide), trialkyl
amines (preferably N,N-di-isopropyl-N-ethyl amine or
triethylamine) or aromatic amines (preferably pyridine).
10 Inert solvents may include, but are not limited to,
alkyl alcohols (1 to 8 carbons, preferably methanol or
ethanol), lower alkanenitriles (1 to 6 carbons,
preferably acetonitrile), dialkyl ethers (preferably
diethyl ether), cyclic ethers (preferably
15 tetrahydrofuran or 1,4-dioxane), N,N-dialkylformamides
(preferably dimethylformamide), N,N-dialkylacetamides
(preferably dimethylacetamide), cyclic amides
(preferably N-methylpyrrolidin-2-one), dialkylsulfoxides
(preferably dimethylsulfoxide) or aromatic hydrocarbons
20 (preferably benzene or toluene). Preferred reaction
temperatures range from ambient temperature to 100°C.
Compounds of Formula (9) may be treated with a
reducing agent in an inert solvent at -100°C to 100°C to
afford products of Formula (10). Reducing agents
25 include, but are not limited to, (a) hydrogen gas in
combination with noble metal catalysts such as Pd-on-
carbon, PtO2, Pt-on-carbon, Rh~on-alumina or Raney
nickel, (b) alkali metals (preferably sodium) in
combination with liquid ammonia or (c) ceric ammonium
30 nitrate. Inert solvents may include, but are not limited
to, alkyl alcohols (1 to 8 carbons, preferably methanol
or ethanol), lower alkanenitriles (1 to 6 carbons,
preferably acetonitrile), water, dialkyl ethers
(preferably diethyl ether), cyclic ethers (preferably
35 tetrahydrofuran or 1,4-dioxane), N,N-dialkylformamides
(preferably dimethylformamide), N,N-dialkylacetamides
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(4 2z =CR2 (10) Z = N R3 alkylating, sulfonylating or acylating
agents + / - base,solvent A Z (1) A= CR R3 =NR6R7, NRBCOR7 N (COR7)21
NRSCONR6R7 , NRBCO2R13 Reaction of conmpounds of Formula (18), where R and
RL 5 are defWA&¥0bve, with conpounds of Fornmula (4) or (10CTAUSY7itk0T2

sence or absence of base in an inert sol vent may produce conpounds of

mula (19) at ten‘geratures -86 S WD 98/ 03510 PCT/ US97/ 13072 ranging from
-50C to 250C. Base&PTRbPIabdrudémepbylaseramigie) i pyeddctemicekal i et aI
hydri des (pref er ablprefediabhy NydEthhe.Dpyﬂ}dda.ldlnH‘Et—aheal k@ﬁﬂ@_yﬂs(u]lf
car bons) ( pref erabl S | | de) kaI | ne eart h
¢ &@1?‘3&3 % Ecsiae v o?erag'?‘%( “15 thpRcarbons

net al hydri des, ali_nmeta s (pre

di -i sopropyl ani de) (prefierapil Y@F&Fe%r%ﬁﬁ%neél kahe m%ﬁrred reaction
bi s(trial kyl silsyl )edripges cupeef erabwoqr.odlourmocbl S((tdnlpmﬂnf&hé' siel ¥branige) .
aromati c ami nes

| Kyl f 1
H)Irgf e?/ab?;/n ngflrl(gl{sﬁe)% %a%gf\ <Qoéj‘\'/entt OGDr%D)é a%s ﬂequt%é"%o'f 'Ii i ted

.al kyl al cohol s{WrBro 28igalbhonisa mt@rréweézbayes nef Eewituler (dtthaneliyg | ower
aI kaneni tril es (1 g2 @eaganbensnd Prefariahl Yoaaet Obhd rd@)ined %kxlzn&wefs

or 1 4-di oxane). N RO SPRYTTOVEERUEST (OBrePaDI St oA 16 mkfh de)
N, N- di al kyl acé@ammou(\#e@érwfvﬂm ngt hywheee a?ri de)GRAycl i ¢ ani des
Compounds of Formula (1) may also be prepared
from compounds of Formula (7) (where Y is O, S and 2 is
defined above) as outlined in Scheme 6:

SCHEME 6
¥ R38, + / - aecid, R3
//“\\ N + / - dehydrating agent ’/l\\
-
HN N N ¢ / - solvent A/ N/N\\
/K N 2 )\ A
1 "™ .
R N r? N
Ar Axr
15 (7) ¥=0, S; z =N, CR? (1) A =N

Compounds of Formula (7) may be reacted with compounds
of Formula R3H in the presence of a dehydrating agent in
an inert solvent at reaction temperatures ranging from
0°C to 250°C. Dehydrating agents include, but are not
20 limited to, P20s, molecular sieves or inorganic or
organic acids. Acids may include, but are not limited
to alkanoic acids of 2 to 10 carbons (preferably acetic
acid), arylsulfonic acids (preferably p-toluenesulfonic
acid or benzenesulfonic acid), alkanesulfonic acids of 1
25 to 10 carbons (preferably methanesulfonic acid),
hydrochloric acid, sulfuric acid or phosphoric acid.
Inert solvents may include, but are not limited to,
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(preferably N-nethylpyrrolidin-2-one), dialkylsulfoxides 20 (preferably

di met hyl sul f oxi de) or aromatic hydrocarbons (preferably benzene or

toluene). Preferred reaction tenperatures range fromOC to 100C. Conpounds

of Fornul awOP8p3srey t hen be reacted with alkylating agentgergshhogy! ating

acnts or acylating 25 agents or sequential reactions with conbinations
reof, in the presence or absence of a base in an inert solvent at

reacti on tenperablked adachols frlomo 886&5&13?,59;(;9,@3}@& LG s of
%O\lRGR? ggﬁd

Formula (1), wh gﬁ NEOR1)
-NR8CO2R13, - NRGER{:?’ﬁa)@RjBﬂ;O]Z(%ge %I%% Ing agent's x %ﬁa)g CRRRPRYe, but are not
linited to, Cl- CRBSEE k3ply rﬁeﬂqtﬁéétrll?bsyqilaﬁlés/l efybsybatpseberabily f | at es;

Cl- C}}P hal oal kyl Qlyme dﬂ dﬂailﬁgﬁf)?) cbaiia%nelrrtsoa;slratf&?abwelsyl ates or
-triflates; - hal i syl at ates or
-triflates; %% cyc alﬁaié(“?/ falid S§ Tai ?’E?é%//q)at ESN' Haby L rmagyi des
-triflates; C4 - SI?IEW@BV}OEBI‘GCPET;‘-QBWWBOD 1R~ cy&liqalé@én&lnii)de—shal i des,

tosylates, -mosybaéesraly diethglesic e Ol 08 i des,
Y 9 etheteeg)oar Clkaél)d%]f - halldes

-tosyl at es, -mesyl qr -trif es

-tosyl at es, -rresyﬁ!a?e R Nrmef Y yirgl ifS“ﬁ‘elzePB%l/cl%%]GSLYJ@@lfOdeeS

al kyl') - hal i des, (RefAratdy, dimpebyl et bfodidelt r ebbattesc MeldciairBgnagent s nay
i ncl ude, buo ar f@ﬁeﬂaﬂnyt %@nkene Q>r Qjél@n@nei" hg'%f.loﬂﬁbsqn%r ofa’ihkég“ des,

C - C10 hal oal kanloc?/ c I__abo anhy % ogen
al koxyal kanoyl i Pe's 6‘r5 f@ ﬁhE/‘Bir]r é?l°€§“€6(8§/%f%%ﬁq<larh®‘l omaEPEmS - or
anhydrides, C4- RyieX enpeido aleR gk abk ameyde daahirde s rafg@nfys iad®s enar oyl

hal i des or anhydidrSratdli¥l €6115¢9¢c al kanoyl halides or anhydrides,
het er oaroyl halides or ang%/drl des, heteroaryl (O -C4) al kanoyl halides or

anhydri des, 15 heter CARPHBRYI PL FRGTY LRall f He iRt earthyidr Ndemapr
het er ocycl ylléC1-éO$)o dlek prepk rbadl bylesheomeanbydr s6leen irSWchemyl ati ng agent s
i nclude, but are not limted to, d-Cl10 al kyl sul fonyl halides or

anhydri des, C1-Cl10 SCHEME 7
R3C(OR°)3, - R
- NH + / - acid,
//JL\ //l\\\</ solvent
(14)

(1) A=
Intermediate compounds of Formula (14), where Z is
defined above, may be reacted with compounds of Formula
20 R3C(OR®)3, where R® may be alkyl (1 to 6 carbons) in the
presence or absence of an acid in an inert solvent at
temperatures ranging from 0°C to 250°C. Acids may
include, but are not limited to alkanoic acids of 2 to
10 carbons (preferably acetic acid), arylsulfonic acids
25 (preferably p-toluenesulfonic acid or benzenesulfonic
acid), alkanesulfonic acids of 1 to 10 carbons
(preferably methanesulfonic acid), hydrochlbric acid,
sulfuric acid or phosphoric acid. Stoichiometric or
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hal oal kyl sul fonyl halides or anhydrides with 1 - 10 20 hal ogens, C2-C8
al koxyal kyl sul fonyl halides or anhydrides, C3-C6 cycl oal kyl sul f onyl
hal i des or anhydrides, C4-Cl2 cycl oal kyl al kyl sul fonyl halides or
anhydri des, %P?g’g?ﬁl?onyl hal i des or anhydrides, aryl (Cl- C4 BERY$HI13072
ier oaryl sul fonyl halides or anhydrides, 25 het eroaryl (C1-C4

yl )sul fonyl halides or anhydri des, .heterocyclylsulfonyl hal i des or
anhydrides or het@?ocintig (@@Pbuas saPkysychl foims magl bdessed. arardy | des.

Bases may include, sdlferds mMaQt ihicTubed by «ﬁlek‘%lo't 'Igh@k ﬁ"é’&”%l%?er
|

(preferably sodi um hydride y al kali nmetal 30 al kox
car bons) (pr ef er abl fefRokitdE® cas"(ﬁﬂ”tfm BFﬁSRFH’é}Y al kal i ne earth
metal hydrides, addetianimetidle)di aibykpln ateer(sprierefabayly ididunpidi -

| d IIQZI:,@
Ibisgg){ ?Pgl ?;r: S|el)5yl )aéamofle)s pr élg?ggﬂi% o réaée?%&)l%yn?%@l‘?mxf%r?fsurlaﬂ f&ni de),
S

trialkyl amnes (preféd df oOnpmidas néiyr?)fre%mirmu c ami nes
(preferably -88 V\Ehgt&/tmaf(Orﬁ&fﬁLdlSW/ Jrammlmkmayet&hmﬁs (Im_-@rftgrgg![yents

rmy 1 ncl ude, Ut afhaanl dcbEhhede | 0. cpligd (BUGRDOS (A garbons

preferably nethanol or “ethano aneni car bons,
preferably acet oniM&GYdPY TdPARR Y- %T‘mﬁ)s Qléé#éf-évhm&ldﬂ%t(leefethb,t))

&yﬁll_ :jc ﬂ(hle][ s 10pr eflafeahbysuEEBkﬁhyﬂ{jinnﬁl&lQr h}dﬂoﬂé@@ﬂe)(’preferably
I a or mam I | el,
y %%en%p be @5?%%Xe)<§egﬁﬁoagk n; 1é§%| caﬁpagg

N, N- di al kyl acet am ref Pacétant de
(preferably N net®&doyr£81 £8i haQQ%?fé‘) (RfeéleK?Pénl ¢b$<*ﬂd€§mema(\p|) eferably

di met hyl sul f oxi de)p reffeatednt &gchysi Onaipeas urk pr i fald nonbanzengs or
toluene). Preferrgdq ogaction tenperatures range fromOC to 1000C.
Compounds of Fornula ? where Ais CR and Ris defined above, may be
synt hesi zed by3the net ﬁ6§§rm5dél@'§)¢ ceRRPGURdSC hEnEoumula 89 )0 MAY 83503540

synthesized by the reactions displayed in Scheme 8.

SCHEME 8
b4

A 1
AZ SN

N \\ AzM, + / - catalyst,

-4 solvent
< = - )\ /‘\(
R N
X

(15) ¥ = OH, SH NR°R’;
z = N, CR?, - (7) A =N

20 Compounds of Formula (15), (where Y is OH, SH, NR6R7; z
is defined above, X is Br, Cl, I, 03SCF3 or B{(OR"")s and
R"" is H or alkyl (1 to 6 carbons)) may be reacted with
a compound of Formula ArM (where M is halogen, alkali
metal, 2nCl, ZnBr, Znl, MgBr, MgCl, MgI, CeClz, CeBrz or
25 copper halides) in the presence or absence of an



SCHEME 14 OH R3S HLN Ar (4) Z=CR2 (10) Z = NReOR (20) N [ "I& +/
-base, ( z solvent R38, + / - base, + / - solvent PCTIUS97/13072 X
hal ogenating agent Rl--~ .-** or sulfonvlatina avant N\\ + / - base, | A

(22) + / wogsossret (23) Ar Conpounds of Formula (4) or (10gcyiisesRsesh' eat ed
h conpounds of Formula (20), where Rl and R3 are defined 5 above in the

sence or absence of base in an inert solvent at terrperatures rangi ng

fromOIC to ZSOQQgtaQongltgglggn@M of; FFRMEULRe 6 L), Ais and Ris
defined above. Bases .nmam fL'u%t alrne notl:J |em (ée\,\@g % Y1 §35f0

PCT/ US97/ 13072 Y6° él“kéf‘. 1ﬂﬁf‘é| 5‘?r’yvcﬁ"itc?e§t( ﬁP@P%FéBP%%o’éﬁmﬂwcﬁnm)
al kali metal al kdRi086st¢120@°®. cahosasykipied ermbdtye axadiwimimet hoxi de or

sodi um et hoxi de)recdlhakeNeng@ ike reagents ArM may be generated in

5 situ. Organometallic catalysts include, but are not
limited to, palladium phosphine complexes (such as
Pd(PPh3)4), palladium halides or alkanocates (such as
PdClz (PPh3)2 or Pd(OAc)2) or nickel complexes (such as
NiClz (PPh3)2). Bases may include, but are not limited

10 to, alkali metal carbonates or trialkyl amines
(preferably N,N-di-isopropyl-N-ethyl amine or
triethylamine). Inert solvents may include, but are not
limited to, dialkyl ethers (preferably diethyl ether),
cyclic ethers (preferably tetrahydrofuran or 1, 4-

15 dioxane), N,N-dialkylformamides (preferably
dimethylformamide), N,N-dialkylacetamides (preferably
dimethylacetamide), cyclic amides (preferably N-
methylpyrrolidin—z—one),‘dialkylsulfoxides (preferably
dimethylsulfoxide), aromatic hydrocarbons (preferably

20 Dbenzene or toluene) or water. Preferred reaction
temperatures range from -80°C to 100°C. _

The choices of M and X are known to those skilled in the
art (cf. Imamoto, T., Organocerium Reagents in
Comprehensive Oxganic Synthesis, Trost, B.M. ed.,

25 (Elmsford, NY: Pergamon Press, 1991), 1, 231-250;
Knochel, P., Organozinc, Organocadmium and Organomercury
Reagents in Comprehensive Organic Synthesis, Trost, B.M.
ed., (Elmsford, NY: Pergamon Press, 1991), 1, 211-230;
Knight, D.W., Coupling Reactions between sp2 Carbon

30 Centers, in Comprehensive Organic Svnthesis, Trost, B.M.
ed., (Elmsford, NY: Pergamon Press, 1991), 3, 481-520).

Compounds of Formula (1) may also be prepared using

the methods shown in Scheme 9.
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metal hydrides, alkali netal dialkylamdes (preferably 5 Iithium
di -i sopropylam de), alkali netal carbonates, alkali netal
bis(trial kylsilyl)am des (preferably sodium bis(trinmethylsilyl)amde),
trial kyl ant$/0y0eferably di-isopropylethyl amine) or ar REVISI7TAINThes
(Oef erably pyridine). Inert solvents may include, but are not 10 limted
¥ al kyl alcohols (1 to 8 carbons, preferably nethanol or ethanol), |ower
al kanenitriles (1 to 6 gqg@rbons, prefera?ﬂ%(?etomtrl | e), dialkyl ethers
(preferably diethyl ether cyclic ethers (preferably tetralpsdrofuran or
1, 4-di oxane), N, N-di al ky orma des 15 (preferably dinethylfdrmam de)
N N-di al kyl acet am des aq"pre y di net hyl acet am de), cycl(/j\ziu
(preferably N-nethyl pyrrolidin- 2 z)ne)hrudmal/kylcsa#-'fm» des a re
di et hyl sul f oxi de) o dro rably enzen
tol uene). Preferrd@reactN’on 20\t enperat ures range from
Al t'ernatively, conmpounds of Forgula (1) where A is CRYand Nl s def\ ned
abave, may be synthesized through internediates (22) and (23). Co unds
of Fornula (4) or ((16) Xm=y Bye Chealed 25 with conpounds of (fornmula (21),
where Rl is defined abo®tOR{d2ReCaS€Fal kyl (1 - 6 carbons), In the presence
or absence of base in an inert solvent at tenperatures ranging fromOCto
250C to give conmpounds of Fornmula (1), where Ais CR and R is_defined
above. Bases may SOTPRABIGEeSE bﬁﬂr"&’rle’ n‘drt5’l'| e Ao,2aRRaPrdnBt a2reydri des
(preferably sodi udeﬁydeddet)qvealdmdlx mst alr, atlkoxl,desas(cn be® B(OR"")3 and

carbons) (pr ef ef abky sodi W fig dey 96 §00LH &0 IL: bkaLing garth

nmet al hydri de kal 1 nmeta
di -i sopropyl ani de¥, 3BPaPKAIPE rFé?tré!}UléalAEHnéV%%re af kied |haﬁc91ggp, alkali

bi s(trial kyl si |yl pavaHdeszfqr efamabl wagodMysr ; Mgdl WIS/ &3519, CeBry or

PCT/ US97/ 13072 bi ] I f bl
di.- i sopropyl et hy: géé#%g?ﬁ%ﬁrﬁd%g)y )arphgn}’reg&t k‘%ler argieg%spyfglrgl ﬁ;;aa I %ert

solvents may incl aE@anepgtardq@atalyst in the presence or absence of a
10 base in an inert solvents at temperatures ranging from

- =100°C to 200°C. Those skilled in the art will
recognize that the reagents ArM may be generated in situ

(see the above references in Comprehensive Organic
Synthesis) . Organometallic catalysts include, but are

15 not limited to, palladium phosphine complexes (such as
Pd (PPh3)4), palladium halides or alkanoates (such as
PdClz (PPh3)2 or Pd(OAc)2) or nickel complexes (such as
NiClz (PPh3)}2). Bases may include, but are not limited
to, alkali metal carbonates or trialkyl amines

20 (preferably N,N-di-isopropyl-N-ethyl amine or
triethylamine). Inert solvents may include, but are not
limited to, dialkyl ethers (preferably diethyl ether),
cyclic ethers (preferably tetrahydrofuran or 1,4-
dioxane), N,N-dialkylformamides (preferably

25 dimethylformamide), N,N-dialkylacetamides (preferably
dimethylacetamide), cyclic amides (preferably N-
methylpyrrolidin-2-one), dialkylsulfoxides (preferably
dimethylsulfoxide), aromatic hydrocarbons (preferably




limted to, alkyl alcohols (1 to 8 carbons, preferably' 5 nethanol or
ethanol ), lower al kanenitriles (1 to 6 carbons, preferably acetonitrile),
di al kyl ethers (preferably diethyl ether), cyclic ethers (preferably
t etrahydr oWworsamsse 1, 4-di oxane), N, N-dial kyl fornam des ( Pp&fE§3R40%,
guet hyl f ormam de), N, N-di al kyl acetam des 10 (preferably

thyl acetam de), cyclic amdes (preferably N nethylpyrrolidin-2-one),
di al kyl sul f oxi depengpnefer a&ﬂmdidmbhybsubioxlﬂ@f&rre%r QERLL £ hydrocarbons
(preferably benzggﬁpg{.ag&d)g & ef errg?zcrzeactl t enper a’f ures range
fromOC to 100C Corrpoun Forrrula b& treated with a
hal ogenati ng agent or n%%l’r'fﬁwteﬁ iaegPayeds oh Rdmemylresancensre apsgnee of a

base in the presgnee, oz p_‘,bq_e;{xcg af RN AL, 8@l t action
enper at ures 4 anging from - 80 0 “ |\§g X?%ddéa{me 2EoPRAYS (23)

(V\,here X i's Hal ogeh, °20°iR&HR ﬁlsf bi}\‘ﬁ‘kﬁat%‘? W‘s@lcf‘eﬁyl ®®y or hal oal kane-
sul fonyl oxy). Hal ogenating agents include, but are not |imted to, SOCl12,
POC13i PC13r PCl5, POBr3, PBr3 or PEHERME Sﬂlfonyl ating agents include, but
are not limted to, alkanesulfonyl halides or anhydrides (such as 25

met hanesul fonyl chloride or nethanesul fonic acid anh¥dride), aryl sulfonyl
hal i des or anhydrides (such as p-tol uenesul fonyl chlpride or anhydride) or

hal oal kyl sul fonyl hal i d@s or anhydri des (prefer%g
trifluoromethanesul fonift anhydrgtjz(°B&d¥s ma | ude, N30 Qut are not
hydr i ,( éf%‘réﬁ’f%}l i

limted to, al kaR& et

nmet al al koxi des (1 0 6 cC bons.).@p.Le.f_eLa.hJ_g sodi um ne sodi um
et hoxi de), alkaline karth metal hydrides, alkali mBe®l dia\kyl ani des
(preferably lithium®F.jisopropylanide), 35 alkali netal :
bis(trial kylsilyl)am dg) (preferably sodium bis(trinet hyi'ﬁjﬁtyl ) am de),
trial kyl amnes (preferably 1) -92 WD 98103510 PCT/ US97/ 13072 0

N, N-di -i sopropyl -N-ethyl am ne or triethylamne) or aromatic am nes
(preferably pyridine). Inert solvents may include, but are not limted to,
| ower Y

RIC (OR®) 3, N
—

+ / - acid, HN Q§z

solvent /‘\ —

(7) Y = O, S, NH; Z = CR?,

Compounds of Formula (3) may be reacted with compounds
10 of Formula HaNNH(C=Y)NH,, where Y is O, S or NH, in the

presence or absence of a base or acid in an inert

solvent at temperatures from 0°C to 250°C to produce

compounds of Formula (17). Acids may include, but are
not limited to alkanoic acids of 2 to 10 carbons
15 (preferably acetic acid), arylsulfonic acids (preferably

p-toluenesulfonic acid or benzenesulfonic acid),
alkanesulfonic acids of 1 to 10 carbons (preferably
methanesulfonic acid), hydrochloric acid, sulfuric acid
or phosphoric acid. Stoichiometric or catalytic amounts
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al kanenitriles (1 to 6 carbons, preferably 5 acetonitrile), dialkyl ethers
(preferably diethyl ether), cyclic ethers (preferably tetrahydrofuran or
1, 4- di oxane N, N-di al kyl f or mam des (preferably dinethylformanide),

N, N- di al kyl é{ﬁf’@es (preferably dinmethylacetam de), cycl iRETAIRYHE3072

mferabl y N 10 net hyl pyrrolidin-2-one), dialkylsulf oxides (preferably
t hyl sul f oxi de), aromatic hydrocarbons (preferably benzene or toluene)

or hal oal kanes of oF tsOchOaCﬁdeﬁBy mndiskd. OB&erah@geDzSc:(chl@f Qﬁﬁ_b|a)§_-e

di chl or onet hane) . r it Ka n 20C tqQ 15
1000C. Conpounds cr)’tDIgFgr‘E\IiFgg11 l[2 élk%qbe%r%ggét ég&?f?%é gper oeurna Vo8 Rl a
R3H (where R3 is d’é’ﬂl‘héé)asah bm%ﬁéeﬁtlk%iﬂgsnb% QH5C(R7 CO2R7, aryl

OL heterO?ryl) |ncatrbalnﬁli¢§§é1§@rﬁly?mﬁﬁﬁ\ aécnobﬁé@ ¢ §dlﬁtﬁ{]?sen0988£: 20
absence of an gnert solyent af reactign te tures, ,ran rom to
250C to genera e C%F}Bouﬂag 0 i rﬁuleﬁrﬁ‘) ”Btﬁ %% ’fh&/eﬁ n%ld‘g‘é' B&F2dre not
limted to, alkaldiagbyabmbhyels i ﬁ@@f(emaéflafr ébt?l%dimﬂmmpd@)amldabkal i

rerf:}1 glﬂ gleyongiﬁz | I( maé r§t ﬁ@f@pr&)s &u&rﬁfm@q@hy zﬁaﬁmﬂéyngﬁ%ﬂaé%b@gmggg&ﬂ' um
(preferably it h?’&ﬁ?ﬁpﬁ“@b}bw&)’ylly;%aﬂ‘ége?al k& ﬁ'ﬁ}é]t aﬁmlﬂ’éﬁbdﬁ§95§rabé¥kal i

net al bi carbonat ey, Natkal sopmdmtl-Nyieshiydi ainkye sot yd pisanhgdamipeef exabl y

sodi um 30 bisqgri a\%mxm%;}m d@refEEbEh§Yﬂ>y@mﬂ?§) (&rn%fr%r %Bwencs
N, N-di -i sopropyl -N-eth 3% % %pyl‘ld e).
| nert sol vents maff aP’ntxﬁﬁ‘éde'b ut é?ﬁ? H8f' Ill“ﬁi‘rt'*’e%l ttcb kR’y‘l a&FE R4Ps‘t1 to 8

carbons, preferabbyéneatiaerd) orlcetelrandkpnpeh bwerled kenewi tor ichebofd, 35 to 6

carbons, preferab t el I f I et hyl
ether), cyclic et hg?g&(gig e{deflt@m-t(h%w %g‘%g{;‘ﬁ et(Fr’%rTr%U %Q%é%%

t et rahydr of uran of18§tRY Y ¥51fT), chl‘H-lal SFR§T S of RREASFEPLY(pref erabl y
di net hyl f or mab$ detet pa Ny it @f aydraeet api dasoxdpsief ar,ablad adkyrttbyhaaedesn de) ,

cyclic amdes (prefef @bl ¥ ThinetAyR¥EERRA ALY 2- AN%-a:di Rl YESHLOXL des
{preferably dimethylacetpmide), cyclic amides
(preferably N-methylpyrrolidin-2-one), dialkylsulfoxides
(preferably dimethylsulfoxide), aromatic hydrocarbons
20 (preferably benzene or toluene) or haloalkanes of 1 to
10 carbons and 1 to 10 halogens (preferably
dichloromethane} .
Preferred reaction temperatures range from 0°C to
150°C. Compounds of Formula (17) may then be reacted
25 with compounds of Formula R3C(ORe®)3, where Re may be
alkyl (1 to 6 carbons) in the presence or absence of an
acid in an inert solvent at temperatures ranging from
0°C to 250°C. Acids may include, but are not limited to
alkancic acids of 2 to 10 carbons (preferably acetic
30 acid), arylsulfonic acids (preferably p-toluenesulfonic
acid or benzenesulfonic acid), alkanesulfonic acids of 1
to 10 carbons (preferably methanesulfonic acid),
hydrochloric acid, sulfuric acid or phosphoric acid.
Stoichiometric or catalytic amounts of such acids may be
35 used. Inert solvents may include, but are not limited
to, lower alkanenitriles (1 to 6 carbons, preferably
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5 (preferably dinmethylsul foxide), aromatic hydrocarbons (preferably
benzene or toluene) or hal oal kanes of 1 to 10 carbons and 1 to 10 hal ogens
(preferably dichloronmethane). Preferred reaction tenperatures range from
0C to 140QY¥02038Hhe conpounds of Formula (1) may al so be pEeRASARG7USI NY
t met hods shown in Schene 15. WD 98/03510 IM2 - + / acid,/ (243

vent H2ZN OH (25) Ar For A - N 1) RC(NB)OR +/- acid, solvent 2) Y-C

e i . +/ -
Sei sl vent Aoy St R R I s R ey e ot A
conpound of For ntH 3 24)CYRE S EtheFynkRrefiqrgblyr beframstoluras defi ned as
et solvont o A ot TodE a6 o Tor ) Lefradapence Of a0
P preferably N-
methylpyrrolidin-2-one), dialkylsulfoxides (preferably
dimethylsulfoxide), aromatic hydrocarbons (preferably
benzene or toluene) or haloalkanes of 1 to 10 carbons
and 1 to 10 halogens (preferably dichloromethane) .
10 Preferred reaction temperatures range from 50°C to
150¢cC.
In Scheme 11, the procedures which may be used to
convert compounds of Formula (1), where R3 is COR7,
COzR7, NR8COR? and CONR6R7, to other compounds of Formula
15 (1), where R3 is CH(OH)R7, CH0H, NR8CH3R? and CH,NR6R?
by treatment with a reducing agent in an inert solvent
at temperatures ranging from -80°C to 250°C.

SCHEME 11
R3

A T
N
A/ N~ N\ reducing agent, /‘\ N
pA solvent A? N~ N\

N N RN =
' R N

rl
Ax

(1) R3 = Ccor’, co,R,

3 _ 7

CH,0H,
_ CH,NRER’
20 Reducing agents include, but are not limited to, alkali
metal or alkaline earth metal borohydrides (preferably
lithium or sodium borohydride), borane, dialkylboranes
(such as di-isoamylborane), alkali metal aluminum
hydrides (preferably lithium aluminum hydride), alkali
25 metal (trialkoxy)aluminum hydrides, or dialkyl aluminum
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t hose used for the preparation of internmediate of Fornula (4) from
conpound of Fornmula (3) in Schene 4. 10 Conpounds of Fornula (25), where A
N, may be regcted with reagents of the fornmula RLIC(=NH) ORe, where Rl is
R3 AN --NEIBPBE \\Z 1~ R N NH2ZNH(C-Y)NH2, + / - aci d,PCIWSBI072 95
98/ 03510 PCT/ US97/13072 defined above and Re is a | ower alkyl group) in
t presence or absence of an acid in an inert solvent, followed by
reaction with a cBHPBLAES of SYBY msl &41YEsohwy e (urticue WydsiGepr et Rd i s

hal ogen 5 (prefer abllyeﬁhbmam)ncmhlsoxuué 1a£é) fbrcanheray o5, /i thio (1
to 4 carbons)) in & ﬁ? sol vent to

Q abEence lgwgase in an I nert
gi ve conpounds of ( RREPRMN ¢therp (myefempbly
conditions for thésetthnsﬁhﬁﬂﬁatpan$laremu¢ua sigre fagab0yt hose enpl oyed for

th a 7
B e S B LR

reacted with conpdBhts® SAGLREI F ¢8X?§R3NJ4RE€§§?{P&Q(WﬁﬂﬂﬁéORl and R
are-defined as abbempeddtwes Rangs &réowed0oal kyl 1g0@wmp) to give a conpound

of Formula (27) (wheresd dcndid 145 QHeCBPkf’ééctu%@)% 38 LRDW O L1058, CRp! oyed

for the conversion of compounds of Formu npoun
(22) in Scheme 1495€9 nftr9fdYieZteSOBPORRRMALa szylﬁmhbke WhQQ§ @? iay be 20
treated with Hal ogehatim§oagéntt @theul fonydaidng fagernalai N1} hesgyRsence

or absence of a bgsed It @) iRey S bySer\é@ehené%i@AA%d J@égefa@%k%mlm R3H or

R2H in the presenfe or absence of_ a base in an inert vent v
conpounds of For miil*h (P17 WABFE F°ESTERAF. C2BPFEAGHTSS Hénﬁé@GQﬁFQEd by
t hose skilled in t8@crrto 250°C.

SCHEME 12

R3

4¢l\\ __N
A N\ duci ,
N, Teducing Meere’ A N\
S - L
R? N ™ =
R!
Ar

(1) R = COR’, CO,R’, (1) R3 = C(OB) (R"),

15

M is halogen, alkali metal, 2nCl, 2nBr, Znl, MgBr, MgCl,
MgI, CeCl;, CeBr; or copper halides. Inert solvents may
include, but are not limited to, dialkyl ethers
20 {(preferably diethyl ether), cyclic ethers (preferably
tetrahydrofuran) or aromatic hydrocarbons (preferably
benzene or toluene), Preferred reaction temperatures
range from =-80°C to 100°C,.
Compounds of Formula (1), where R3 may be -NR8COR7,
25 -N(COR7)2, -NRBCONR6R7, -NRBCOoR13, -NR6R7, -NRBSO,R7,

may be synthesized as depicted in Scheme 13.



that various conbi nati ons of hal ogenati ng agents, sulfonylating agents,
R3H or R2ZH may be used in different orders of-reaction sequences in Schene
15 to afford conpounds of Formula (1). For exanple, in sone 30 cases, it
may be dewOwstdseo t o react conpounds with stoichionmetric pERpy§aseh
ogenating agents or sulfonylating agents, react with R2H (or R3H), then
R'beat the reaction with hal ogenating agents or sul fonylating agents and
react with R3H (or R2H) to give 35 conpounds of Fornmula (1). The reaction
conditions and reagents used for theseSEBEM®Si ons are simlar to the -96
WO 98/ 03510 PCTI US97/ 13072 ones enpl oyed for the conversion of internediate
conpounds of Formulae (&2) to (23) to (1) in Schenme 14 (for Ais CR) or
the conversion of internepdiate conpounds of Formulae (7) to (8) to (1) in
[ Al ternatively, conpounds of Formula (27) (where

Rf X (where Rf i(@8)owgr 10 al kyl and X i s hal og gesul fonyl oxy or

hal oal kanesul fonyl oxy) in an inert &0l Paas; (then oxi di zed with’
an oxidi zing agent in an "hert snLﬂEﬂEﬁ,and then [reacted wi thzR3H in the
presence or absence of a base in an inert solve onpound 15 of
Forrmula (1). The cond|t|0ﬁs and reagents enpl Ry€d r to those
used in the conversi gN 01 \/ nternmedi ate conpounds of Formulae (7) to (12)
(or to (13)) to conpdunds @f Formula (1) in Schene 2. Conmpouls of Fornul a
(1) may be prepared f conpounds of Fornula (24), (A9)ng an alternate
route as depictg n Scheme 15. Conpounds of Fornula (24) may be

converted to conpounds of Wormula (27) via reaction with conpounds of
formul a NH2ZNH(CG- NH)NH2 i n &Be presence or absence of an acid in an inert
sol vent, foIIo by 23 rggaction with compounds RIC(ORc)3 (where Rc is

| ower al kyl anql } hSJj i“ned as above), using the conditions

3
R
alkylating, sulfonylating ,//L\\
or acylating agents N
+ / - base,solvent A/ N N\
= Z
A =
R! N
Ar
(1)
A = CR
R; =NR®R’, NR®cCOR’,
N (COR7),,
NRgCONRER’,
NRgCO2R; 4

Reaction of compounds of Formula (18), where R and Rl

5 are defined above, with compounds of Formula (4) or (10)
in the presence or absence of base in an inert solvent
may produce compounds of Formula (19) at temperatures
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enpl oyed for the conversion of conpounds of Fornmulae (3) to (17) to (7) in
Schene 10. Sone conpounds of Forrmula (2) may be prepared by 30 the nethods
illustrated in Scheme 16. WO 98/03510 YE Ar ( 27b) Y = O 3 SCHEME 16 see
text R1 R3 NYAW¥0SHass, 1t Ar (1) Z = COS PCTIUS97/ 13072 APCT/USY™3e720, S
Compounds of Fornula (27b) may be treated with various al kyl ating
nts R14X (where R14 is defined above and X 5 is hal ogen,
al kanesul f onyl oxyF 39104 FZORaAeLtf f6PyEAH: B SEReMpY ebemiideor tattsemee of
a base in an inerdotsdlivaried to, aainadlsmétamLnyatxwésFQpHykaréﬁ .sdeprpounds

of Formula (28) ) hen convert gnpounds of Fornul a
réﬁ 9%%@ eP8) FINH O%(fsul% . .

(2) by treatnent an ena |ng ag ent s or nyl ati ng agents .in the
presence or abseﬁ@éhﬂmsa<Pba§erﬁhlans¢®€#m mesihpsride Pl bodwedm by reacti on

wi t.h RBE .P Ehe tefh%ScQIal%@ _?_Eﬁlﬁbﬁﬂéeeé)htﬁ ] 'h'}d%@dégferil)t?éﬁi Vefralto give
conpounds of For e reac ons used for ese
conversi ons are g?ﬁﬁﬁgagpédfﬁe(p§§£ 8%§%GU5C?FUS@?&E@R%%Fm%ﬂﬁés

enpl oyed for tfuaa&tn@ergggglotarbm@§¢M§heﬁk#aloonp@ahds (22) to (23) to (1)

i n Scheme 14 (fOlpiA (k% i&Rky1951 Nk OAVEr §@F bl Pt s54EG, at e conmpounds of

For mul ae
bis(trimethylsilyl)amide), trialkyl amines (prefereably

10 di-isopropylethyl amine) or aromatic amines (preferably
pyridine). Inert solvents may include, but are not
limited to, alkyl alcohols (1 to 8 carbons, preferably
methanol or ethanol), lower alkanenitriles (1 to 6
carbons, preferably acetonitrile), dialkyl ethers

15 (preferably diethyl ether), cyclic ethers (preferably
tetrahydrofuran or 1,4-dioxane), N,N-dialkylformamides
(preferably dimethylformamide), N,N-dialkylacetamides
(preferably dimethylacetamide), cyclic amides
(preferably N-methylpyrrolidin-2-one), dialkylsulfoxides

- 20 (preferably dimethylsulfoxide) or arcmatic hydrocarbons
(preferably benzene or toluene). Preferred reaction
temperatures range from 0°C to 100°C,

Compounds of Formula (19) may then be reacted with
alkylating agents, sulfonylating agents or acylating

25 agents or sequential reactions with combinations
thereof, in the presence or absence of a base in an
inert solvent at reaction temperatures ranging from
-80°C to 250°C may afford compounds of Formula (1),
where R3 may be -NRS8COR7, -N(COR7)2, -NRBCONRER7,

30 -NrR8CO2R13, -NR6R7/ -NRBSO,R7, Alkylating agents may
include, but are not limited to, C1-C10 alkyl -halides,
-tosylates, -mesylates or -triflates; C1-Ci0 haloalkyl(l
- 10 halogens)-halides, =-tosylates, -mesylates or
-triflates; C2-Cg alkoxyalkyl-halides, -tosylates,

35 -mesylates or -triflates; C3-Cg cycloalkyl-halides,
-tosylates, -mesylates or -triflates; C4q-
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(7) to (8) to (1) in Schenme 1 (where Ais N). 5 Alternatively, conpounds of

Formula (28) (Y is S) may be alkylated with a conpound Rf X (where Rf is

| ower alkyl and X is hal ogen, al kanesul fonyloxy or hal oal kanesul f onyl oxy)

in an i nerwo9sbisemt, (then op.ionally oxidized with an Oxbg‘ﬁ'ﬁ'smsﬁﬂe”t in
inert 10 sol vent) and then react ed with R3H in the presence or  d&bsence

a base in ang eL g_l Vi conpound. of Fornmula (1). The
conditions and r g fé’é alkd’ g g Pht | aFCFHLEFR%e RS Liayetsher

conver si on of rhtefh@’dﬁ?%t ea!z}dn@auﬂdsadky%rmmaeeﬁ 7)- ttdlsy(lﬁh%ks(,or to 15

(13)) to conpounrgds IE@gr&la.(rJi) | ¢che rmula (1),
where Z is COH, hg%: y convertt edfltage?o gﬁﬁggo%&w]rmrtld"a q‘f lg

illustrated in Y 17 °SHi@sePent "REY ha Vs | Ot %\#k@/ﬂaa:tqsngoagent s R14X
(where R14 i35 deétewatebonelCand 4Xailz yhatbgbide 20 -al dkanesidsf onyl oxy or

hal oal kanesul f o I e oy _absence of a base in an inert '
ul f ooyl e d 1 dane.e {gf‘ﬁ}??g PePEEEE Aferts BevohBelead | ed i n

solvent to afford structur.es
the art that thR"met#od©udedii ﬁdSEHenﬁll%lo rﬁal;)‘ad}%bl thea Lisled bo prepare

conpounds of Foamhidrides, Z5-Bher 8aZXoa Sk&RRTL PF&]]’:.@HW%IIEaJaﬁ dlrb@eé erns

"base" and " ingyty sal ventyi; ave,t n bel qw. Bases may
limited tgggng kg @ﬁeta oY1 iégﬁf‘a‘tﬁy sodi um

I ncl ude, are not

hydri de), g’f"kaﬁmﬁﬁ%dﬂ& k&R Hésc(ileﬁl’ﬁ)ﬂ@keﬂd@ld-r@)s opr eﬁevdbicyes,odl um

(rjret lh(lzx: de gr szxdq-tﬁmz eiytml nade)/laakkﬁéynam%tafdé% W%'nh@MQ:iEg 1a33J<1|a| i metal
i al kyl anmi des ah| y P a

bi s(trial kyl si I}%])%'ﬁsd%sr (3:8?’%? g%?y O%P{Jcicw)lu'yétfss q?aﬁﬁtyﬁyf’étt??") & de),

trial kyl am nesiderisiesns VEBSrNaNDm -haligteop\dr- Mndykylidasj ne or

triethylam ne) roft e ravaqiyat(cg -ag) n&sk;{m@f efaahlde Py dhAghriqddert sol vents

-99 WD 98/ Q qkeP(f’[j %S%Z/ %307% %] ¥ nclacgqvll ut are not limted to, |ower
al kaneni t r| t 2 ng et 5668t ORi PPIYRY1des Ayl et hers
(preferably d| éter?flroéﬁ/ﬁéw)l (Cryes) caBtanms (Mpridlesablryankydatyedr.of uran or
Sulfonylating agents include, but are not limited to,
C1-C10 alkylsulfonyl halides or anhydrides, Ci-Ci10
haloalkylsulfonyl halides or anhydrides with 1 - 10

20 halogens, C2-Cg alkoxyalkylsulfonyl halides or
anhydrides, C3-Cg cycloalkylsulfonyl halides or
anhydrides, C4-C12 cycloalkylalkylsulfonyl halides or
anhydrides, arylsulfonyl halides or anhydrides, aryl(Ci-

C4 alkyl)-, heteroarylsulfonyl halides or anhydrides,

25 heteroaryl(C1-Cq alkyl)sulfonyl halides or anhydrides,
heterocyclylsulfonyl halides or anhydrides or
heterocyclyl(C1-C4 alkyl)sulfonyl halides or anhydrides.
Bases may include, but are not limited to, alkali metal
hydrides  (preferably sodium hydride), alkali metal

30 alkoxides (1 to 6 carbons) (preferably sodium methoxide
or sodium ethoxide), alkaline earth metal hydrides,
alkali metal dialkylamides (preferably lithium di-
isopropylamide), alkali metal carbonates, alkali metal
bis(trialkylsilyl)amides (preferably sodium

35 bis(trimethylsilyl)amide), trialkyl amines (prefereably
di-isopropylethyl amine) or aromatic amines (preferably
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5 1, 4-di oxane), N, N-dial kyl formam des (preferably dinmethylformam de),
N, N-di al kyl acet am des (preferably dinmethylacetam de), cyclic am des
(pref erably N net ha/l pyrrolidin-2-one), dialkylsulfoxides (preferably
di ' uet hyl sulWERPA¥ aromatic hydrocarbons (preferably 10 beR€BHHEII3072
E‘uene) or hal oal kanes of 1 to 10 carbons and 1 to 10 hal ogens

zogf er abllxéoocli crllgppemiﬂilcane)s, Ir%lef Rllednt eamay Oind BIRST a%tugr fgser aﬂge from
- to al.yti t r rded for _the
conpounds descri %eﬁ@@bﬁhs@% . al%?hf’?%w?%\é\&égsner a%onrsdcé’d'ﬁf:%ab%
Prot on NVR spect r BethRaro} ét*brﬁfé’@n@ﬁ)aanBﬁ/FBﬁh’k@Tem‘r—n\ﬂNle (3080 MBiz) ;

chem cal shifts \A@aebdsxeg,orﬁeéiéﬁabnprnaesioﬁi@m1@)& idia2kial ekgbramet hysil ane
standard in ;ge roc{ufgrofok{n %rh g i met sultf oxide as_ s eC| fied
bel pw. Mass spec RS ?f h S SLO588 (REE Yer e
recorded on a Fi nnegmhmm ogpéchrdierane )l uN,MNydikékylfonmaatden (Cl)
Wi th NH3 as the ??féf@:‘atglgﬁ &w%m%m%m aphy, NL@Q)alﬂ é@@@Ar&i

bel ow) or a Hewl ett Packar pect r'omet’er.. ting points were
recorded on a BuchPrebedP lé’léilg‘ﬁtﬁlﬁ;‘ll?i:ﬁba’b’o??ft SYSAEt Gg‘lﬁﬁﬁl are
uncorrected. Boil ipefeopobitys Nametopdpyrecl bl n-AR-onehl, dat el ky haui 1 fwsidbsr i ng
wor kup were ngge méiféfuylgatd%eeﬂwsm?@@g@&t%e/»%rr%maeaehﬁ &tbdd ABns

comerci al sources wher e necessar% uri f pri or to use according
to 35 the genera pﬁ?ﬁ’@dﬂﬂe?‘*&ﬁfﬁ’?n@ﬁ gL neF)efr r |Pﬁe§ﬁar9\?lLr¢ac§ﬂér%r ego,
Purification of LedpetaruwreGherangal §ro8raPEd.o 10©RIeW Yor k: Perganon Press,

1988) . Chromat ographye‘y@psﬂ‘jndslg(} y&@rggig)%& o e(#g ;30 2an§ Fpegg or nmed

on silica gel using th vent systens in m xed sol vent
systens, the vol W¥fineg |5@§V§remgiﬁ’v€ﬁ S YR HE S 28 bﬁaFf‘S ‘aﬂﬁh?fé? centages are
by wei ght. 1S depicted in Scheme 14,
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The follow ng exanples are provided to describe the invention in further
detail. These exanples, which set forth the best node presently
contenplated for carrying out the invention, are intended to 10 illustrate
and not towadssessidre i nvention. 15 EXAMPLE 1 Preparation
-di net hyl - 8- (2, 4-di net hyl phenyl )(1,5-a) -pyrazolo- (1, Slg'_,m]gi"-/qu'?")izazi n-4

-one (Formula 7, where Yis O, RL is C'_B’s%-u‘#&: -CH3, Ar is
2, 4-di met hyl phenyl) 20 A. 1-Cyano-I|-(2, 4-di net hyT'phenh 4)propan- 2-one
Sodi um pel lets (9.8g, 0.43 not) were added portionwi se to a solution of
2, 4- di net hyl phenyl acetonitrile (48 g,40. 33 <gDI ) in ethyl acetate (150 ni)
at anbi ent tenperature. The reaction 1 re was heated to refl ux
tenperature and stirred for 16 hours. sul ting suspension was cool ed
to room tenperature and filtered.3g precipitate was washed
wi th copi ous amounts of Nand then ai ied. The sgBid was dissol ved -
in water and a 1IN HC solyti 0 was addgd until the pHJ= 5-6. The m xture,
was extracted wth ethyl e (3 X 200 m); the combilned organic
| ayers were dried ovgrﬁ nd filteret®9)sol vent Wag “T € ve?(\i n vacuo to-

5.

afford a white solid €45.7g, %4% vyiekd) < vi®, (CDC13]300 ) Ng C - M5
188 (M+ H). 35 J B. 5-Am no-4AX2, 4-di nmm:_i‘_nhenyll- th rAzol e -101
WO 98/ 03510 PCT/ US97/ 13Q47 AgMLXgH] € OF 'R

1-cyano-| - (2, 4-di met hyl thgyh)grgpan- 2-one (43.8g, 0,23 nol),

hydrazi ne-hydrate (22 ni, 0.46 nol), glacial acetic (45 nBF 0.78 nol)

and toluene (500 nmL) were stirred at reflux tenperatufetor 18 hours 5 in
an apparatus fitted with aé)ean-gark trap. The reaction pmxture was cool ed
to anbi ent tenperature and P
R%0,

rl
R3H, + / - base,
R + / - solvent
(21)

+* / - bll.,
solvent %

OH X
N  halogenating agent
Z N~ N\ oz sulfonylating agent & N— A\
Z
+ / - base, Z
N = + / - solvent ™ =
Rl » R N
Arxr : Ar
(22) (23)

Compounds of Formula (4) or (10) may be treated with
compounds of Formula (20), where R! and R3 are defined
5 above in the presence or absence of base in an inert
solvent at temperatures ranging from 0°C to 250°C to
give compounds of Formula (1), where A is CR and R is
defined above. Bases may include, but are not limited



sol vent was renoved in vacuo. The residue was dissolved in 6N HCL and the
resulting solution was extracted with ether three tinmes. A concentrated
anmoni um hyg{ﬁ) i‘ﬁ 10 solution was added to the aqueous |ayer until pH =
11. The re %%V gmserri-sol ution was extracted three tines PGIUS¥BAE
tate. The conbi ned organic |l ayers were dried over MgJSO4 and filtered.
vent was renoved, igtkaldcmetad gydeidepalpeelfeoanlvi senilsm Gidd(i3é)6g, 750

ield): ;1 1kdxi y (o] erably < '
1S O TR M ity 5119 LBl ol 2

5- Acet am di no- 4- (PH MECHEKSABNYT )08 i uRe eRYPHFY, 0l BLkadddte eagshd salt 20
Et hyl acet am dat eményedr ogilratede 450Q0L1i Gnet@lmaka 1 pBamiadkle d giicekky1{,0 a
rapidly stirr j r fi _ i .carbo , Q.50 1),

di chl or onet haﬁls(ej ?llg%ﬁﬁﬁ glaﬁggiﬁg?%*l%)rﬁt?ﬁ%éqﬁ%%r scgv\%roé\ggggar ated and
the aqueous |ayetlkilsd @RELAACPEY(WFiat<YilSAL YL bidtdhelRrR Derably26odiym The
conbi ned organi c hay@rImeehelsiler) aniele) , MyBOSLI dniddeqr agreBekypny wWas

renmoved by sinple,, distil i A t i due, cl ear | e | 1 ow
liquid, (35.0 g) %§sq e‘&bg}%%’ﬁ? %‘r"t@ﬁe%ggpﬁ%?’ﬁ%‘a asitneg AprareRabie acid
(9.7 m, 0.17 nolpyVigsngddedIrert 3pyestisr fed Mokudse &ut are not

5- a{n n_O;j4- ( 2,(15&2 di ln:'ﬁﬂimzéISdeB:,’lg/blk)gr arn&i&mxb!lréynlﬁze& geo(()ca”nib%nsg. %Zeﬁ@k%b;ft hyl
acet ami dat e g, . o n etqnitri ] : resul ting
reaction nixture "\‘/\%tg’aé‘toilr %deg}%ar}oof}rh ?eor‘?ﬁér%g)ﬁér%e'}lo?rr esdgf/is;tc’a? the end of
which time, it wepdoncenpPraferrhly I5erasibr i belabslitaldye- eihedsof its

original volune. [Hherekpultd&k SpSRRASIEPN ¥as1{d |dediea@d apdetbeasd) ! ected
-102 WO 98/ 03510 t:P /agsgi?/ 3’072 o0 _slolqi_  nas \/\ga’sgpqq_\gféq _cg&i ous m)émts of
ether. The white SR IRABEVERT &F it “vaEHE*T3 47, KL QT
(DVBO- d6, 300 IMHz) (preZe@8bl g, dindt hya.foomaddde PH, Ny NFdiklkylaceBaghidesH) ,
2. 08D(S’2 ;HE;I Zi ﬁ&)lr@;fergb%ydé-in%%r(ylﬁaaﬁ%ﬁmiée)l%e@ycﬁ%c hliaes - M5 243 (M +
gli/r azol 0- (1, |3rr§) -%laﬁeéf;ﬁ?h{ 3%%9&% l%é’g%#é’:e}’hze'tagé‘e(’ZBS,iakaﬁ]JF)’lgxﬁé’f"edea?jded
porti onw se (preferably dimethylsulfoxide) or aromatic hydrocarbons
(preferably benzene or toluene). Preferred reaction
20 temperatures range from 0°C to 100°C. Alternatively,
compounds of Formula (1) where A is CR and R is defined
above, may be synthesized through intermediates (22) and
(23).
Compounds of Formula (4) or (10) may be treated
25 with compounds of Formula (21), where Rl is defined
above and Re® is alkyl (1 - 6 carbons), in the presence
or absence of base in an inert solvent at temperatures
ranging from 0°C to 250°C to give compounds of Formula
(1), where A is CR and R is defined above. Bases may
30 include, but are not limited to, alkali metal hydrides
(preferably sodium hydride), alkali metal alkoxides (1
to 6 carbons) (preferably sodium methoxide or sodium
ethoxide), alkaline earth metal hydrides, alkali metal
dialkylamides (preferably lithium di-isopropylamide),
35 alkali metal carbonates, alkali metal
bis(trialkylsilyl)amides (preferably sodium
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10 to ethanol (500 nmL) with vigorous stirring. After all the sodium
reacted, 5-acetam dino-4-(2,4- dinethyl phenyl)-3-nethyl pyrazole, acetic
acid salt (31.2g, 0.1 nol) and diethyl carbonate ( 97 nL, 0.8 nol) were

added. Thewo@#8/ds16 ng reacti on m xture was heated 15 to refddprdo®idgey ature
;j stirred for 18 hours. The mx was cooled to roomtenperature and

vent was renmpMeqe rifeVReidilyinamiash dug, v [ d,j ter. .and a 1N
HC1l sol ution vva%.gd?ed sllgi/;vlé/ yﬁl{lti | @35': g \é@%fﬁe%ngégus‘bp‘%\%ew
extracted with ethyP BERX%LtEH 58‘1?8’t?’Fre%‘fo"l"'r?e‘ccé%f‘ﬁéd%?g%ﬁﬂ@ﬂmyers
were dried over PygSdinehnd Fridntesed veSos veayt wad udenoket afe Vi@uo to give a
pale tan sol i d (24gee086yiahi MBL6CDHS A0 Mothon 7. Aol I, 709

s, 2H), 2.4 S 2.39 (s, , . 2.30 (s, 3 + .
(25 EX;\DI\/PLE (F>P‘Bb§$%‘?’ro‘?1‘ o‘?t(”f?-“ﬁimyrl‘-’%e-r(azl, a&‘?“gi)f—t‘fl"-?'ﬁ%t hY I phenyl ) (1,H)
5-a)- (1,2,3]-tchakohe, (dxeexpbllyi azeteod{tiH)leonedidx¢Fosvpda 7, where Y is’
0, RLis CH3, Z i 4.6-t1] et n A -
1- Pheny! et hyl ﬁbza%ﬁf%@{% |d§ee§ﬁyllpﬁ¥é%/{f' %}ch%%né%%?ﬁiof%r%%erﬁbrﬁyxt ure of
2,4, 6-tri met hyl bBhEIRYIIREHEE OF. byd-d5 @0l YV, Nbdheiky Boman(i@ed2g, 6.9
mmol ) and pot asspuefed0Rl 0 dARe8BlQ851AaridE) | JSOR, #38721 k¢ hitdbendaet0- 789,
6.9 mmol ) imte‘iﬁé‘@?’@kﬂw%m& i d ce VS t)i,”cggli‘{:haar{}\”g%e”t tenperature for
W

2.5 days. The resulting suspension was dilute % and extracted
three times withPEYHSA2RIeNaMEt PYRhRY EEbidHdd 2-3ne} gatl LK wiyserlEomedes dr i ed
Tt Ur St on it fr et Rer o L L et Lon i lordot o yat o e BoRs oo oo
yield) AR (RS s ey b R e e P S A5t oy 5. 50
(s, 2H), 3.18 (B¥"RSFafrAg) rapggofyam ) £02140°q s, WHpouaHsMBt 293 (M + H)
. 15 Formula (22) may be treated with a halogenating agent or
sulfonylating agent in the presence or absence of a base
in the presence or absence of an inert solvent at
reaction temperatures ranging from -80°C to 250°C to
give products of Formula (23) (where X is halogen,
20 alkanesulfonyloxy, arylsulfonyloxy or halocalkane-
sulfonyloxy). Halogenating agents include, but are not
limited to, SOCl;, POCl3, PCli, PCls, POBr3, PBri3 or
PBrs. Sulfonylating agents include, but are not limited
to, alkanesulfonyl halides or anhydrides (such as
25 methanesulfonyl chloride or methanesulfonic acid
anhydride), arylsulfonyl halides or anhydrides (such as
p-toluenesulfonyl chloride or anhydride) or
haloalkylsulfonyl halides or anhydrides (preferably
trifluoromethanesulfonic anhydride). Bases may include,
30 but are not limited to, alkali metal hydrides
(preferably sodium hydride), alkali metal alkoxides (1
to 6 carbons) (preferably sodium methoxide or sodium
ethoxide), alkaline earth metal hydrides, alkali metal
dialkylamides (preferably lithium di-isopropylamide),
35 alkali metal bis(trialkylsilyl)amides (preferably sodium
bis(trimethylsilyl)amide), trialkyl amines (preferably

S« -92-



B. 4-(2,4,6-Trinethyl phenyl)-5-am notriazol e Sodi um (500 ng, 22 mml) was
added with stirring to a mxture of liquid ammonia (30 nL) and

1- phenyl net Ryb -(2,4,6-trimethyl phenyl )-5-am notriazole (1.1 3.8
nmol ). The regg%lﬁ;%h&m xture was stirred until a dark green %‘g‘i’%ﬂ”l”n
was added and the m xture

Pglksi sted. An ammpnj,um chl ori de S _utionn% ) _ :
V\. stirred whi rgpm%r%% n1g5°‘f’f)o%ynl‘o?Jerﬁthtyé 3B UP R i&thydamdneks.oThe
residue was 20 taeematiqamineslMpH@Eeseblyi ppradthd)i.l t ahedt JoB SEULEOUS

ayer was basi i egayi thc aadon GRi e oanypni iy dydngylgde sol ution (pH =
9) and then extracied with . ethyl acetate three tires. The combi ned organi c

y
layers were dri et SRFWEGESarAd £ feFaaboRsy \RAffeRa8l¥enoved 25 in vacuo
to give a yel ISow settiah {20 aiy) diallkgh weserhormgeeeeaysybyiddiy | ayer
chromat ogr aphy ( a t;e) . ( - 6.9 s, 2H),
3.68-3.50 (br.s, e%m‘ljrf’z.cﬁ}za(?eé?yoy?sz%‘;%%f %%?%S’%%E‘(W% H. 30
C. 4-(2, 4, 6- Tri mthyTPIRNANS) ~5 Nalatidail By hEp Framdsles, (paeberablacid salt A
i )ﬁt Iure of 4_—82, %ﬁndwmdxydameﬁyl,l) -B;N%ﬂ&ﬂ{ﬂaﬁ&@.hﬁiéé@o(;_{%f(e%a?mmm'l) -
ethyl acetami date,;, , acetic_aci . , 1.
mmol ) in acetqni ﬁliﬁh(%@']anﬁa\wgggggl %}1%39%?4@%&%6[{?:9 ?)ﬂa% 88/ 03510
PCT/ US97/ 13072 0 Rediydrattdrd ifdp-2-aaet . d ik WesdE ok hde s uspedsirehl yas

filtered and the dﬁm{eltefytaledulsabclidevvas?mséleid: Vhiﬁd&o@@?bwl g)?’d@%@%ﬁl?f ether.
Drying in vacuo affaqr hte soli 49 , 82% yie . "NVR

( DMSO- d6, 300 M-Iz)%ef’ §3%5°%_ %lt‘ pe ,°6%‘i(4)?aq')‘g%6-579§oy(%’r.1°s,°a6P8Pﬁ, 6. 90
(s, 2H), 6.90 (®nDH) to 305padogens hipesfe3Ebly2d20hRoRhetivanes, 3H), 2. 05
(d, 1H J =7), PRGetSedbibpaclidd {SmpHAruresCralie 24éh WMoscH, 10 D.

5- et hyl - 3- ( 354, q %ro'gmst hyl phenyl ) (1, 5-a] -

(1,2,3]-triazol o-[o ,3,5]-triazin-7(4H)-one Sodium (368 ny, 16.2 mml) was
added with stirring té&oareands efoFatjulba (BOmmeenper sdamwed Afiter t he

compounds of Formula R3H (where R3 is defined as above
except R3 is not SH, COR7, CO2R7, aryl or heteroaryl) in
the presence or absence of a base in the presence or

20 absence of an inert solvent at reaction temperatures
ranging from -80°C to 250°C to generate compounds of
Formula (1) . Bases may include, but are not limited to,
alkali metal hydrides (preferably sodium hydride),
alkali metal alkoxides (1 to 6 carbons) (preferably

25 sodium methoxide or sodium ethoxide}, alkaline earth
metal hydrides, alkali metal dialkylamides (preferably
lithium di-isopropylamide), alkali metal carbonates,
alkali metal bicarbonates, alkali metal
bis(tria;kylsilyl)amides {(preferably sodium

30 bis(trimethylsilyl)amide), trialkyl amines (preferably
N,N-di-isopropyl-N-ethyl amine) or aromatic amines
(preferably pyridine). 1Inert solvents may include, but
are not limited to, alkyl alcohols (1 to 8 carbons,
preferably methanol or ethanol), lower alkanenitriles (1

35 to 6 carbons, preferably acetonitrile), dialkyl ethers
(preferably diethyl ether), cyclic ethers (preferably
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sodi um had reacted, 4-(2,4,6-trinethylphenyl)-5 15 acetam di no-tri azol e,
acetic acid salt (490 ng, 1.6 mmol) and diethyl carbonate (1.6 nL, 13
nmol ) were added. The reaction mxture was stirred at reflux tenperature

for 5 howys.eshisn cooled to roomtenperature. The reacti OFCﬂIﬁBJé{a‘évzWas
d‘uted with 20 water; a 1N HCl solution was added until pH™-"5-6"and
t

ee extracti ! t,at,e rforged. ., The conbi ned organic
| ayers were dr?ggr%ggrﬁ/ﬁg@_n gﬁzg i Id}tég%gﬁ.Q?SO 'vﬁerﬁ lam%s"‘&@r?ﬁ\?é‘ddﬁﬁ vacuo to
give a yel |l ow ‘PE&FBERPLNFinptdyilderRrPhdet herN dinfifa ikyrlaciesamititer ded 25 a
yel |l ow sol i d (3p8efraralbDYoiinadtdy abiyRah CROL3, S IMHz)igeG- 98 |'s, 2H), 2.55
(s, 3H), 2.35 ) (S, L Cl=MN5, 270 (M, + .. EXAWPLE 3 30
Preparati on of((gf-?glé_%%%r ?mﬁé‘%@%?ﬁ%?*m dniel, Mlal@yls“lf"’“des

2, 7- di met hy? - 84P2e Be Frldt HimetdnispLfoxEde) - Rromesiic hydrdcabbbhsazi ne
(Fornula 1, whepeeFReralsl ChhenClda@26H3) o Puedd) icy Gl oadxhafe§ oFHR (A IS )
2, 4- di net hyl ph%y%%]r 1o 105ci q \é\o ?g/ g3§10 PCT{ US9f7/ 13072 A

4-chl oro- 2, 7- di met iy T = 8 (L2 %4-"di*€ni 8r 8PpHEIAY (PF8LeERE ¥y r azol ot ri azine A

m xture of 2, 7dé¢thkergrethanz)4- BrrEehyephesadijionl tehparhtbres range
-pyrazol o-1, 3, bréki & nvA1Q@ec( Exanple 1, 1.38g, 4.5 nmmmol), N,

N- di met hylt’adﬂ l'ine (% n., 8 n’m)Id%s argd ghos horus oxychloride (10 nL) was
stirred at reflux t2APeraMRREoPi4B°HRBUIR. (Fhda@dse BRoRpRABARS

oxychl ori de wassizxendedethogacabowThen rasiahee Was poured onto ice 10

water, stirred briefly and extracted quickly with ethyl acetate three
times. The conbi ned organic | ayers were washed with ice water, then dried
over MgS&™4 and filtered. Solvent was renoved in vacuo to give a brown

oil. Flash colum chromat ography (ethyl 15 acetate: hexanes:: 1:4) gave one
fraction (Rf = 0.5)
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Sol vent was renoved in vacuo to afford a yellow oil (1.0g, 68%yield): NWR

(CDC13,300 MHz) @ 7.55 (d, 1H J = 1), 7.38 (dd, 1H J =7, 1, ) , 7.30

(d, 1H J =7), 2.68 (s, 3H, 2.45 (s, 3H; Cd-Ms: 327 (M+ H). 20 B

4- (di (car bowet bsseagionet hyl ) - 2, 7-di met hyl - 8- (2, 4- PCT/US97/13072

aeet hyl phenyl ) (1, 5-a] - pyrazol o-1, 3,5-triazine Sodium hydride (60%in oil,
ng, 2 nmmol) was washed wi th hexanes twsae® decanted after each washing

25 and taken up in anhydrous tetrahydrofur (THF, 1 nmL). A solution of

di et hyl malonate (0.32g, 2 nmmol) in THF (2 |[ n) was added dropwi se over 5

m n, during which tinme vigorous gas evol n_efued. A solution of

4- chI oro- 2,7-dinethyl-8-(2,4-dichl oroﬁh@nyl) 1 5-a) 30 pyrazolotriazine

(0.-5g, 1.75 nmmol) in THF (2%» vvas dded an e ey Xt ure was

then stirred under a nitro her e{340r ufs #piad, resul ting

suspensi on was poured onto wat er d extracted thre 23" with ethyl

acetate. The conbi ned organic |ayers 35 were washed ce weth brine, dried

over MpSO4 and filtered. nt was renoved in vacuo to ive a brown -106

WD 98/ 03510 PCTI US97/ 1307 &#@! umm chr omat ogr aghy. hy,lu

acet ate: hexanes::1:9) aff after renoval of solvent in¥vad\o, g pal e
yellow solid (Rf = 0. 24, nmg\ 35%vyield): np 50-52C;, NMWMR QC , Bo
MHz): 12.35 (br.s, 1H, 7.15-7. (m 5 3H, 4.40 (q, 2Hg, &~ 4.30 (q,
2H,J:7)24 2. 35 (28)°8, 2.2, 2. 1(5s, f2H , N4 (t, 3H

=7) , 1.35-1.25 (m 3H); C -HRVE: Cal cd: 411. 20?@5)50%@ gH 2023. 10
EXAI\/PLE 6 Preparabcan=of: 4- (1, 3 dlegm A@Ry- 2- pr opyl am no)
2, 7- di met hyl - 8- ( 2) 4r*di=0thi @@ opheinyih ) 11689 caripeyrarz ol o- A1, 3, 5-tri azi ne 15
(For mula 1, wher @/R3cid MAGHECH2 OZHIpde oRBeids CHS, is C-CH3, Ar is
2, 4- di chl or opheny)¥=R(Radlz chl or 0- 2e¥eedt et hyl - 8- ( 2/ 4-di chl or ophenyl ) (1, 5-

+/- base, solvent

R'C(ORg)y
+/~ solvent

N N
aZ “n— N\ see text & NN
A OH —— /I\ z
XD T
Rl g \N == Rl N
Ar Ar
( 27)Y =0, S (1) 2 = CR?

A compound of Formula (24) (Rc is a lower alkyl group
and Ar is defined as above) may be reacted with

5 hydrazine in the presence or absence of an inert solvent
to affora an intermediate of Formula (25), where Ar is
defined as above. The conditions employed are similar to
those used for the preparation of intermediate of
Formula (4) from compound of Formula (3) in Scheme 4.

10 Compounds of Formula (25), where A is N, may be reacted
with reagents.of the formula RIC(=NH)ORe, where Rl is



a)- pyrazolotriazine 20 A mxture of 2,7-dinethyl-8-(2,4

di net hyl phenyl ) (1, 5-a) - pyrazol o-1, 3, 5-triazin-4-one (Exanple 1, 1.38g, 4.5
mmol ), N,Ndinethylaniline (1 nL, 8 nmol) and phosphorus oxychloride (10
nl) was swossebsiat reflux tenperature for 48 hours. The

;‘sphor us oxychl oride was renoved in vacuo. The residue was pour &4 onto

i

-wat er, sti rasgigéée;g,cyv@ a4 gt racted gui cg%ﬁ with ethyl acetate three

times. The conbined organic 1ayers were Washe [FTPUR) whb e¥he t hen dri ed
over MySO4 and PreeeReRl.osdibaencenses penaodd im B0 Ma(rIuOsbovgmye a brown

oil. Flash col unmmw@drm)ogfs'aﬁmon( et byl aa@@&@g‘ﬁ,&@@qg 154) gave one
fraction (Rf S ed io v t ayellow oi |
(1.0g, 68% i el gi Q‘W CHetE 08 NPEy” S Atk Kig 18  falogen 1) 7 38 (dd,
1H, J = 7,19, YPB@f%@blm—ICthorm)e) 35129538 (s, t:oBH) ,caEbéEs(Sor 3H); C-Ms:
327(M+H) - 19Yx YR 19834 035 RCLL 0y, T
4- (1, 3- di net hox Q%iﬁgj lghﬁgg F%a%E@Zé}ﬁ f é}éB fejence or absence

di chl or ophenyl )%/“1 % %y"r’hfd‘l d”fr§ SO%Y?%'Zthr% gAvm feupeunds of

4-chl oro- 2, 7- di hetriyla 872, 4where A is N and Y is 0, S). The

di chl or opheny! )&Aqﬁr&)cr&yrf%?rolcﬂele3t5aﬁgf@&ﬁé&%@ar 8§A\:he 5 am7eg&r£g,’[ hinc7)I4 (10

nmol ), 1, 3-4dj nmet.hoxypro m nopr opane
m.) was sti ) edthes e}l(ﬁﬁﬁq te%t gﬁﬁng?u %“‘f%‘rs’-f’@shBGr SOomMHPeNG exfct i on mi xt ure
was poured ont oFavetwela (A5 nio) camdoexd r af t Rk ntullaed 74 i mﬁssam,ﬁe_h qet hyl

acetate. The combi negh «QI,qaRiIiGe13Y CESnYE r er and filtered.
Sol vent was renpved in vaculoe go umr% ch r(r?%ér%gotéggrogq‘ﬁ% 12":' of: : 50: 1)

af f orded one fritiGfon maﬁeﬁ’ﬁvéFaSFe@o‘i’*/"erhth“wowlaééooéav@e fomgmiliad (250 ny,
35%yield): np RM(E=02CER (KNR) OKDChde ROR M) R arebQie(finedtHhs doa (dd, 2H,

J =281 5 d,sl wer S 70: 4,58 o m 4
3. 43 (s) 6I—1|)3 %rgcg y Eolg N Q%}“ﬂl f%ﬁgi -éﬂ%@]’@?}ﬁo c§’°“&69°i(()72 FI(;?Jnd:
409. 1085; Anal fs‘?ré“"éél d&”f évheawzim O3ing, cepdoions simildr. té\,

17.07, A, 17. 28ioseFempdoy€d B5ar 8Phe HorbuedGiol, of bcdnlpoddds LE 50. 20
Formula (21) to compounds of Formula (22) in Scheme 14,
Intermediates of Formula (27) (where Y is O) may be

20 treated with halogenating agents or sulfonylating agents
in the presence or absence of a base in an inert
solvent, followed by reaction with R3H or R2H in the
presence or absence of a base in an inert solvent to
give compounds of Formula (1) (where Z is CRZ2).

25 It will be recognized by those skilled in the art
that various combinations of halogenating agents,
sulfonylating agents, R3H or R2H may be used in
different orders of -reaction sequehces in Scheme 15 to
afford compounds of Formula (1). For example, in some

30 cases, it may be desirable to react compounds with
stoichiometric amounts of halogenating agents or
sulfonylating agents, react with R2H (or R3H), then
repeat the reaction with halogenating agents or
sulfonylating agents and react with R3H (or R2H) to give

35 compounds of Formula (1). The reaction conditions and
reagents used for these conversions are similar to the

/ 4 -96=-



Usi ng the above procedures and nodifications known to one skilled in the

art of organic synthesis, the follow ng additional exanples of Tables 1-4

may be prepared. 25 The exanpl es delineated in TABLE 1 may be prepared by

t he net hodswousiadswd i n Exanples 1, 2, 3 or 6. Conmonly usedTaet/enati ons

E's: Ph is phenyl, Pr is propyl, Me is nethyl, Et is ethyl, Bu is butyl,
S

30 Exanpl e 510 P 5, FA. 7B3, i |
6aC- MeNHCH( CH2OME “f%, gﬂﬁ%gﬁﬁﬁ% 1%4 E#%%U ﬁ/%%%ﬁp‘r%zf’i- HiFEs 116
8cC- MeNEt Bu2, 4- CEPMPREPAS g€ MNmt aSHA22) CBP5Y 23 U-% 20 Phain Spheme 14
| 0eC- MeN( CH2CH2 OMgp22 A4 4 €18R Phot | tHd flonMelEl 8n hept YA e rnfrd3h2ePh90- 92

129C- MeNHCH ( Et ) CH20 - C12-Ph179- 181 13hC- MeNEt 22 4- C12- Ph133- 134
141G MeNHCH( mzoét"j“ﬁg(,gﬁ?gl‘ég oY e fé)’ c-%f?/e&@f gli%eét’yl‘é‘, CBEIEPA139- 140
| 6kC- MENVEPh23 4- G¥2ePR6D- b2 N)71C- MeNPr 22, 4- C12- Phoi |

18nC- MeNH- 3- hexyl 2, 4- &12ePRd80ed B¢, 1¥mpMRmasphel toadu s Gb2rPhwilre v

ZOC=NbN(CH2Ph)CH2CH§ng2 4-Cl12-Ph 21 -NbNHQEéCH%gh)%H Owve2, 4-Cl2-Ph

22C- MeNH- 4- t et r ahJdPOpYFanST XU 0n *I3EMRRERDS & o%é’ﬁf'vllé, Ait1d0pn

24C- Mel, 2, 3, 4-t eSchhpdr b5 2, IntCineRia2si sonpdweds mfA Formula (27) may

25C MeCH2- (1, 2, 3p4- E@kgﬂﬁ/&ﬁ Ozith 4 ChfpBlink SROUI ARleiARYRE 28N{EMEOEL 2,

4-C12-Ph141-}§3 %ZE; and(:'I(EEt g}ﬁg og%h?-g}%égzgulfonyloxy or
haloalkanesulfonyloxy}) in an inert solvent, (then
optionally oxidized with an oxidizing agent in an inert
solvent) and then reacted with R3H in the presence or
absence of a base in an inert solvent to give a compound

15 of Formula (1). The conditions and reagents employed
are similar to those used in the conversion of
intermediate compounds of Formulae (7) to (12) {(or to
(13)) to compounds of Formula (1) in Scheme 2.

Compounds of Formula (1) may be prepared from

20 compounds of Formula (24), using an alternate route as
depicted in Scheme 15. Compounds of Formula (24) may be
converted to compounds of Formula (27) via reaction with
compounds of formula NHPNH(C=NH)NH2 in the presence or
absence of an acid in an inert solvent, followed by

25 reaction with compounds RIC(ORg)3 (where Re is lower
alkyl and R! is defined as above), using the conditions
employed for the conversion of compounds of Formulae (3)
to (17) to (7) in Scheme 10, '

Some compounds of Formula (2) may be prepared by
30 the methods illustrated in Scheme 16.




-109 WD 98/ 03510 PCT/ US97/ 13072 28C- MeOCH2Ph2, 4- C12- Ph

29C- Me0- 3- pent yl 2, 4- C12- ph 30C- MeSEt 2, 4- C12- Ph 31C- MeS (O) Et2, 4-C12-ph 5

32C- MeSO2Et 2, 4- C12- Ph 33C- MeCH ( CO2Et) 22, 4- C12- Ph 34C MeC(Et) ( CO2Et)

22, 4- C12- WO 88350 CH( Et ) CH2OH2, 4- C12- Ph 36C- MeCH (Et) mz%é’sg‘ﬂ@‘é' Ph 10
) 4- -

- MECONME22, 4- C12- ph 38C- MeCOCH32, 4- C12- Ph 39C- MeCH( OH) Ph
- MeC( OH) Ph- 3- pyri dyl 2, 4- C12- Ph 41C MeRl2.4-Gl2- Ph 15
42C- Me2- CF3- Ph2, 4- C12- Ph 43C- Me2- Ph- Ph2, 4= C12- Ph 44C- Me3- pent yl 2, 4- C12- Ph

45C- Mecycl obut yl 2, 4- C12- Ph 46C- Me3- pyri dyl 2, 4- C12- Ph 20

47C- MeCH( Et ) CHRCONME22, 4- C12- Ph 48C- MeCH( Et ) CH2CH2NMe22, 4- C12- Ph
490C- MeNHCH( CH20OMe) 22,44 6- Me3- ph125- 127 50C- MeNHCHPr 22,4, 6- Me3- Ph

51C- MeNEt Bu2, 4, 6- Me3- Fh 25 52C MeNPr ( CH2- c- C3H5) 2, 4, 6- Me3- Ph

53aeC- MeN( CH2CH2OMe) 221 4, 6- lp3- Ph123xuigd BACHEAH 3- heht vl 2,§%- Me3- Ph
55acC- MeNHCH( Et ) CH 2 4y-6-Ne3- Ph145-146,_56ahC- MeNEFZ2 Y-8 Ne3- Ph88- 90 30 -
57ai C - MeNHCH( CH2OH} ) 22, 132195t

58adC- MeNH 3- pent 4, h134- 135 59C VERMePh2:
60C- MeNPr 22, 4, R¥e3- P NH- 3- hexyl 2, 4, 6- MR~ Ph

61C -

62C- Menor phol i no2, 4, 6- Me3- Ph 2863C- MeN( CH2Ph) CH2CH20We 2, 4, 6- Me h -110
( 27b) ¥Y =0, S ({ 28)Y =0, 8
s8ee text
R
14
_~N +/- base, ,,l\\ ﬁ
A
/k Y \\z solvent S °
N NN
s J\( N
Ax Ar
(1) 2 = COR (2)

Compounds of Formula (27b) may be treated with various
alkylating agents R14X (where R!Y is defined above and X

5 is halogen, alkanesulfonyloxy or haloalkanesulfonyloxy)
in the presence or absence of a base in an inert solvent
to affor@ structures of Formula (28). Compounds of
Formula (28) (Y is O) may then be converted to compounds
of Formula (2) by treatment with halogenating agents or

10  sulfonylating agents in the presence or absence of a
base in an inert solvent, followed by reaction with R3H
in the presence or absence of a base in an inert solvent
to give compounds of Formula {(2). The reaction

conditions used for these conversions are similar to the



WD 98/ 03510PCTI US97/ 13072 064C- MeNHCH( CH2Ph) CH20we2, 4, 6- Me3- Ph

65C MeNH- 4-t et r ahydr opyr anyl 2, 4, 6- Me3- Ph 66C- MeNH- cycl opent yl 2, 4, 6- Me3- Ph
67C- Mel, 2, 3, 4-t et rahydro- 2, 4, 6- Me3- Ph 5i soqui nol i nyl

68C- MeCH2- ( 1,Wo0 Bs/eBsicet r ahydro- 2, 4, 6- Me3- Ph i soqui nol i nyl ) 69€riesiign 4,
6adE3- Ph 70C- MeOCH( Et ) CH2OWE2, 4, 6- Me3- Ph 10 71C MeOCH2Ph2, 4, 6- Me3- Ph

. Me0- 3- pent yl 2, Ph_73 Ph, 74 Q).Et 2, 4, 6- Me3- Ph
75C- MeSO02Et 2, 4, 6- I\?B%%PI\&“%% %é %@%%@4&“’%5%&6 {'/%3 el\ﬁ“%(d ke
77C MeC( Et ) ( CO2Et )2 Reuedse32Ph Y8 ABCHCEL | CHRoHEChE®: Ned3-(fBier A is CR)
79C- MeCH( Et ) CH2OVeX: 4 He M23vREs BOC- b GANeA2d 42 be Madmgdundd of Formulae

05S Noco P oo B 826 VRN B) & e Vo tuldbe, Ayt .
85C- Me2- CF3- Ph2, 4pa-maphvz5ys6@mmﬁ- pﬁqurr@wwLm (Y is 5) may be

87C Me3- pentyl 2, 4&51%%1:8& 8@9\“@‘%’&* HBYkQX‘lG‘ﬁTéYQS'REhJ.s lower alkyl
89C Me3- pyri dyl 2, g@ Et) 22. 4, 6- Me3-Ph 30

91C- MeCH( Et)CHZCHZ’rWe %e’i-vh 63% 0\96)22 4- Me2- Ph44- 45
93qC MeN( mzmzolvma@@mwsgs@hmmymn- VB NBICHY & HtCHRQAMe R 4 - MeRe Ph102- 104

955C- MeNH- 3- pent ylog-AoMad: PhdQPa 1k 37 86L& dpNE A4 AtPRRI Ly inere

97uC—NbN(CH2CN622 Nb2 Ph148-150 -111 O 98/035 /U 97113072
solvent) and then reac;ed with in the presence or

absence of a base in an inert solvent to give a compound
of Formula (l1). The conditions and reagents employed
are similar to those used in the conversion of
intermediate compounds of Formulae (7) to (12) (or to

15 (13)) to compounds of Formula (1) in Scheme 2.

Compounds of Formula (1), where Z is COH, may be
converted to compounds of Formula (2) as illustrated in
Scheme 16. Treatment with various alkylating agents
R14X (where R4 is defined above and X is halogen,

20 alkanesulfonyloxy or haloalkanesulfonyloxy) in the
presence or absence of a base in an inert solvent to
afford structures (2). It will be recognized by one
skilled in the art that the methods used in Scheme 16
may also be used to prepare compounds of Formula (1)

25 where z is COR’.

For Scheme 16, the terms "base" and " inert
solvent" may have the meanings given below. Bases may
include, but are not limited to, alkali metal hydrides
(preferably sodium hydride), alkali metal alkoxides (1

30 to 6 carbons) (preferably sodium methoxide or sodium
ethoxide), alkaline earth metal hydrides, alkali metal
dialkylamides {(preferably lithium di-isopropylamide),
alkali metal bis(trialkylsilyl)amides (preferably sodium
bis(trimethylsilyl)amide), trialkyl amines- (preferably

35 N,N-di-isopropyl-N-ethyl amine or triethylamine) or
aromatic amines (preferably pyridine). Inert solvents
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07C MeNP I N tyl 2, 4-Me2 -Ph
109C—|\/ENEt2r2(C'_l%yC lqﬁ@r?%ﬁ% Tél-vgge NPl-%ﬁd%g E%) ‘P ‘K/ez Ph

i 11 G MeNH- 3- perﬁjghaé‘end'trl%‘éfs bk &Slﬁz@rrvémrvepngefearamm Ph 113C MeNPr 22,
1160 neN CHopn oML 4 MO Eh e ﬁ%"f"‘%&if e Yes 4 we2 - ph
118C—$NI(+4 te%%? Olgs%’“é %@giﬂ]nfg“f ]fﬁﬁa gﬁ\}é Ya%’lfaﬁéﬁtyrz 4 -Me 2
-Ph 120G Med, 2,13 4lrdt1é’t"r3§ﬁ9/drBtNZdlaﬂl’N@szPNams@qwmllelfre)tlably
25121C MeCH2- ( 4 iteBpdittechalydsp; &, ﬂdNEZRFbaéMWd@Q' '<§¥£5 %ﬁ%?bNEOEtZ
4-Me2-Ph 123G '\@.Q@'E'S'; %géggvegé), cyMnlJ.c ami gélc(-Pl\z/?e?e'j%ETy N—

methylpyrrolidin-2-one), dialkylsulfoxides (preferably

dimethylsulfoxide), aromatic hydrocarbons (preferably

10 benzene or toluene) or haloalkanes of 1 to 10 carbons
and 1 to 10 halogens (preferably dichloromethane) .
Preferred reaction temperatures range from -20°C to

100°cC.

15
EXAMPLES

Analytical data were recorded for the compounds
described below using the following general procedures.
20 Proton NMR spectra were recorded on an IBM-Bruker FT-NMR
(300 MHz); chemical shifts were recorded in ppm (8) from
an internal tetramethysilane standard in
deuterochloroform or deuterodimethylsulfoxide as
specified below. Mass spectra (MS) or high resolution
25 mass spectra (HRMS) were recorded on a Finnegan MAT 8230
spectrometer (using chemi-ionization (CI) with NHj as
the carrier gas or gas chromatography (GC) as specified
below) or a Hewlett Packard 5988A model spectrometer.
Melting points were recorded on a Buchi Model 510
30 melting point apparatus and are uncorrected. Boiling
points afe uncorrected. All pH determinations during
workup were made with indicator paper.
Reagents were purchased from commercial sources
and, where necessary, purified prior to use according to
35 the general procedures outlined by D. Perrin and W.L.F.
Armarego, Purification of Laboratory Chemicals, 3rd ed.,
(New York: Pergamon Press, 1988). Chromatography was
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30125C MeO- 3- pentyl 2, 4-Me2 -Ph 126C- MeSEt2, 4 -Me2 -Ph 127C MeS(O) Et 2,
4-Me2- Ph 128C- MeSO2Et 2, 4- Me2- Ph 3C- MeCH( CO2Et ) 22, 4- Me2- Ph50-52 35129C MeC
(Et) (CO2Et) 22, 4-Me2-Ph W-112 WD 98/ 03510PCTI US97/ 13072
0130C- MeCH( WO %B1938302, 4- Met - Ph 131C- MeCH( Et ) CH2OVE2, 4- Met - Ph PCT/US97/13072

C- MeCH( Et ) CH2OEt 2, 4- Met - Ph 133C- MeCONMe22, 4- Me2- Ph 5
IC- MeCOCH32, 4- e2-flolyme35CnlVie CHE O) BHB 2 s ihglVsBePRolvent systems

136G MeQ( OH) Ph- 3- “iIRMiicA¥led, A2VB@: Phrd 3 i MePle14elE2s gl?tems, ¢, volume
13- C- Me2- CF3- Ph2, 4- Ne2-Ph 10, 139C Me F‘Pf'%lph F;'%i 4- Me 140C-Me3- pentyl 2,

4-Me2- Ph 141G MedVH*G5uly F294VRR2- 3PB FFd"ﬂ‘% RENRENtmges are

143C- MeCH( Et ) CH2 ®o\NMa2hd- Me2- Ph 15 144C MeCH( Et)CHZCHZNI\/EZZ 4- Me2- Ph
145bcC- MeNHCHs ( CH2OMe)  22- Me- 4- MeO- Ph45- 46

146bdC- MeN( CH%C)l 20Me) 22- Ne- 4- MeO- Phoi |

147beC- MeNHCH( Et ) CH2OWRS- fRelioNbey Prstmies are provided to describe

148bf C- MeN( Pr ) CH2Gld2 ChRe e L 4n Mo RitiHe 2 @et 49C. MoOGH &t 9xGie2- Me- 4- MeO- Ph

22-Br - 4-NEO Phot [+ L5 g e ERFRTA B3 CINED By PeREDS Bhotri "FasEeen (pr)
CH2CH2CN2- Br - 4- W@*Pﬁazsywacomm BVEAZERE2- #Fe AL dRe to

155C- MeNHCH( @20y 22+ et 4- Ave2ndth ckb GGmVRNE RER Gri2ddy)or2- Me- 4- NVe2- Phoi |
157C- MeNHCH( Et ) CH2OMe2- Me- 4- NMe2- Ph 158C- MeN (Pr) CH2CH2CN2- Me- 4- NMe2- Ph 30
159C- MeOCH( Et ) CH2OMe2- Me- 4- NVe2- Ph 160C- MeNHCH( CH20Me) 22- Br - 4- NMe2- Ph

EXAMPLE 1
Preparation of
15 2,7-dimethyl-8-(2,4-dimethylphenyl) (1, 5-a]
-pyrazolo-(1,3,5]-triazin-4(3H)-one
(Formula 7, where Y is O, R; is CH3, 2 is C-CHj,
Ar is 2,4-dimethylphenyl)

20 A. l-Cyano-1-(2,4~dimethylphenyl)propan-2-one
Sodium pellets (9.8g, 0.43 mol) were added

portionwise to a solution of 2,4-
dimethylphenylacetonitrile (48 g, 0.33 mol) in ethyl
acetate (150 mL) at ambient temperature. The reaction

25 mixture was heated to reflux temperature and stirred for
16 hours. The resulting suspension was cooled to room
temperature and filtered. The collected precipitate was
washed with copious amounts of ether and then air-dried.
The solid was dissolved in water and a 1IN HCl solution

30 was added until the pH = 5-6. The mixture was extracted
with ethyl acetate (3 X 200 mL); the combined organic
layers were dried over MgSO4 and filtered. Solvent was
removed in vacuo to afford a white solid (45.7g, 74%
yvield) : NMR (CDClj3,300 MHz):; CI-MS: 188 (M + H).

35
B. 5-Amino-4-(2,4-dimethylphenyl)-3-methylpyrazole
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161G MeN( CH2CH2QOMWe) 22- Br - 4- NMe2- Ph 162C- MeNHCH( Et ) CH2OMWe2- Br - 4- NMe2- Ph
163C- MeN( Pr) CH2CH2CN2- Br - 4- NMe2- Ph 35 164C- MeOCH( Et ) CH2OWe2- Br - 4- NMe2- Ph
165C MeNHCH( CH2OMWe) 22-Br-4-i-Pr-Ph -113 WD 99/03510 166 C- M 167 C—Nb

168 G Me WOOROBIE 5 170 C M 10 171 CMe 172 CMe 173 Geifisodffhes
ar GMe 176 GMe 177 GMe 178 GMe 179 G M 15 180 G (e

C M 183 G M al&4<eude 2@ i—Bé db, - (12861 i %ﬁhé§%e§g@&%%§%q%mlgé89

- - 19 193 G Me
g_xg 25 190 C MPone %49.Bb % 33 mol), hydrazine-hydrate (22 mL, 0.46
mol), glacial acetic acid (45 mL, 0.78 mol) and toluene

(500 mL) were stirred at reflux temperature for 18 hours

5 in an apparatus fitted with a Dean-Stark trap. The
reaction mixture was cooled to ambient temperature and
solvent was removed in vacuo. The residue was dissolved
in 6N HCl and the resulting solution was extracted with
ether three times. A concentrated ammonium hydroxide

10 solution was added to the aqueous layer until pH = 11,
The resulting semi-solution was extracted three times
with ethyl acetate. The combined organic layers were
dried over MgSO4 and filtered. Solvent was removed in
vacuo to give a pale brown viscous oil (34.6g, 75%

15 yield): NMR (CDCl3,300 MHz): 7.10 (s, 1H), 7.05 (d, 2H,
J=1), 2.37 (s, 3H), 2.10 (s, 3H); CI-MS: 202 (M + H) .

C. 5-Acetamidino-4-(2, 4-dimethylphenyl) -3~
- methylpyrazole, acetic acid salt

20 Ethyl acetamidate hydrochloride (60g, 0.48 mol) was
added quickly to a rapidly stirred mixture of potassium
carbonate (69.5g, 0.50 mol), dichloromethane (120 mL)
and water (350 mL). The layers were separated and the
aqueous layer was extracted with dichloromethane (2 X

25 120 mL). The combined organic layers were dried over
MgSO4 and filtered. Solvent was removed by simple
distillation and the pot residue, a clear pale yellow
liquid, (35.0 g) was used without further purification.

Glacial aetic acid (9.7 mL, 0.17 mol) was added to

30 a stirred mixture of S-amino-4-(2,4-dimethylphenyl)-3-
methylpyrazole ( 34g, 0.17 mol), ethyl acetamidate (22g,
0.25 mol) and acetonitrile (500 mL). The resulting
reaction mixture was stirred at room temperature for 3
days; at the end of which time, it was concentrated in

35 wvacuo to about one-third of its original volume. The
resulting suspension was filtered and the collected
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35
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(dd, 2H, J=7
2.28 (s, 3H), 2.08 (s, 3H), 2.00 (s, 3H), 1.90 (s, 3H),
1.81 (s, 3H); CI-MS: 243 (M + H).

D. 2,7-dimethyl-8-(2,4-dimethylphenyl) (1, 5-a}-
pyrazolo-{1,3,5]-triazin~-4 (3H)~one

Sodium pellets (23g, 1 mol) were added portionwise
to ethanol (500 mL) with vigorous stirring. After all
the sodium reacted, 5-acetamidino—-4-(2,4- _
dimethylphenyl)-3-methylpyrazole, acetic acid salt
{31.2g, 0.1 mol) and diethyl carbonate ( 97 mL, 0.8 mol)
were added. The resulting reaction mixture was heated
to reflux temperature and stirred for 18 hours. The mix
was cooled to room temperature and solvent was removed
in vacuo. The residue was dissolved in water and a 1IN
HCl solution was added slowly until pH = 5-6. The
aqueous layer was extracted with ethyl acetate three
times; the combined organic layers were dried over MgSOy4
and filtered. Solvent was removed in vacuo to give a
pale tan solid (26g, 98% yield): NMR (CDClj3,300 MHz):
7.15(s, 1H), 7.09 (s, 2H), 2.45 (s, 3H), 2.39 (s, 3H),
2.30 (s, 3H); CI-MS: 269 (M + H).

EXAMPLE 2
Preparation of
5-methyl-3-(2,4, 6-trimethylphenyl) (1, 5~a]-
(1,2,3)-triazolo-{(1,3,5)-triazin-7(6H)-one
'(Formula 7, where Y is O, Ry is CH3, 2 is N,
Ar is 2,4,6-trimethylphenyl)

A. l-Phenylmethyl-4-(2,4,6-trimethylphenyl)-5-
aminotriazole

A mixture of 2,4, 6-trimethylbenzyl cyanide (1.0g,
6.3 mmol), benzyl azide (0.92g, 6.9 mmol) and potassium
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N (CH2CH2OMB) 2 PCT/ US97/ 13072 2-Br-4-i-Pr-Ph 2-Br-4--;-Pr-Ph
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2- Me- 4- Br -WA 98/38e- 4- Br - Ph 2- CL- 4, 6- Me2-Ph 2 CL- 4, 6- Me2- Rleryusomtaon
‘g2 (Ve 2P 4-Br-2,6 (VE)2:Ph 4.1 Pro2-Sie-Ph 4-i-Pr p v otk =

CF3- Ph - 2~BucdxCFd- P i’e-gBr 1 Bkl 2 tk% g R it 9‘%"“(!\/05)

4-
2-C1- 4, 6- (MeQ Q) 2-
2- 4- SMe- P§1 4- %c&?/g) g Ereé at f%%) EmB?r?-’hurez f$r62wé3dpy$q d-They|
2,4, 6- Me3-pyri drgspltng.-sésfponsddahwad, ddiufdt )wi2hPlvatrdri akd - 2- SMe- Ph
4-i-Pr-2-

SMe- Phexi $4c M€y 984 30 1QRGT/ U§8K’é€1%712 acetate. The combined

5 organic layers were dried over MgSQ4 and filtered.

r

Solvent was removed in vacuo to give a brown oil.

Trituration with ether and filtration afforded a yellow

solid (1.12qg, 61% yield): NMR (CDC13,300 MH2):7.60-7.30

(m, 3H), 7.30~7.20 (m, 2H), 5.50 (s, 2H), 3.18 (br s,
10 2H), 2.30 (s, 3H), 2.10 (s, 6H); CI-MS: 293 (M + H).

B. 4-(2,4,6-Trimethylphenyl)~5-aminotriazole
Sodium (500 mg, 22 mmol) was added with stirring to
a mixture of liquid ammonia (30 mL) and l-phenylmethyl-
15 4-(2,4,6-trimethylphenyl)-5-aminotriazole {l.1g, 3.8
mmol) . The reaction mixture was stirred until a dark
green color persisted. An ammonium chloride solution (
mL) was added and the mixture was stirred while warming
to ambient temperature over 16 hours. The residue was
20 treated with a 1M HCl solution and filtered. The
aqueous layer was basified with a concentrated ammonium
hydroxide solution (pH = 9) and then extracted with
ethyl acetate three times. The combined organic layers
were dried over MgSO4 and filtered. Solvent was removed
25 in vacuo to give a yellow solid (520 mg), which was
homogeneous by thin layer chromatography (ethyl
acetate) :
NMR (CDClj3,300 MHz2): 6.97 (s, 2H), 3.68-3.50 (br.s, 2H),
2.32 (s, 3H), 2.10 (s, 6H); CI-MS: 203 (M + H).
30
C. 4~(2,4,6-Trimethylphenyl)-5-acetamidinotriazole,
acetic acid salt
A mixture of 4-(2,4,6~trimethylphenyl)-5-
aminotriazole (400 mg, 1.98 mmol), ethyl acetamidate (
35 261 mg, 3 mmol) and glacial acetic acid (0.1 mL, 1.98
mmol) in acetonitrile (6 mL) was stirred at ambient
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227HNHCH( CH2Gibk) 22, 4- b arePly228CEBN( GH2CRGMEY 2Rndhn B 2-1P1s -2 | -
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233NNPr ( CH2- C—C3H5)2 £061iNE3{ PhE ZBNNNECR2 Ore OVEY DD afidedvwdtRhstirring

235NNH-3- hept yl 2,44, GrMBAokh (86 n&?aﬁul‘dH@bieEtm?rf?eQ\&&z% 6- MedePhene
237NNEt 22, 4, 6- Me3- PH 97/ 1307

115 WO 98/ 03510P
238 NNHCH( CHZOSEt)f?d ug. %/E% PR %eé’NNlji gén y‘f"zl"lf%‘yr&é%eﬁﬁl"f"'

acetamidino-triazole, acetic acid salt (490 mg, 1.6
mmol) and diethyl carbonate (1.6 mL, 13 mmol) were
added. The reaction mixture was stirred at reflux
temperature for 5 hours, then cooled to room
. temperature. The reaction mixture was diluted with
20 water; a 1N HCl solution was added until pH = 5-6 and
three extractions with ethyl acetate were performed.
The combined organic layers were dried over MgSO4 and
filtered. Solvent was removed In vacuo to give a yellow
residue. Trituration with ether and filtration afforded
25 a vyellow solid (300 mg, 69% yield): NMR (CDClj3, 300 MHz):
6.98 (s, 2H), 2.55 (s, 3H), 2.35 (s, 3H), 2.10 (s, 6H);
CI-MS: 270 (M + H).

EXAMPLE 3
30 Preparation of 4-(di(carbomethoxy)methyl)-
2,7-dimethyl-8-(2,4-dimethylphenyl) (1, 5-a]-pyrazolo-
1,3,5~-triazine
(Formula 1, where R3 is CH(CHCO2CH3)2, Ry is CH3, Z is C-
CH3, Ar is 2,4-dimethylphenyl)
35
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22, 4, 6- Me3- Ph 259NCH( mlymzaﬂf42simmmﬂ5azaewm( Et ) CH2OMe2, 4, 6- Me3- Ph
261NCONME22, 4, @Mh@hp%wmﬂ 6- Me3- Ph  263NCH( OH) CH32, 4, 6- Me3- Ph

264N Phs3- pyf | 3-Ph 30 265NPh2, 4, 6- Me3- Ph
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269Ncycl obut yI ZWP16~ ME3NPHiBE: VI3 lgywei dyl AL A,8 Grdd23- BAd phosphorus

271NCH(Et)CHZCGNWE32041§EN@QJahd'kég @@1%@%%H§%%EQ§EQS%ég§3O7gure

2NVe2 Nb3 Ph 273NNHCH
0272NCH(Et)CH2§H W% gb he excess phosphorus ‘oxychloride was

removed in vacuo. The residue was poured onto ice-

10 water, stirred briefly and extracted quickly with ethyl
acetate three times. The combined organic layers were
washed with ice water, then dried over MgS0O4 and
filtered. Solvent was removed in vacuo to give a brown
oil. Flash column chromatography (ethyl

15 acetate:hexanes::1:4) gave one fraction (Rf = 0.5)
Solvent was removed in vacuo to afford a vyellow oil
(1.0g, 68% yield): NMR (CDCl3,300 MHz): 7.55 (d, l1H, J =
1), 7.38 (dd, 1lH, J = 7,1.), 7.30 (d, 1H, J = 7), 2.68
(s, 3H), 2.45 (s, 3H); CI-MS: 327 (M + H).

20
B. 4- (di (carbomethoxy)methyl)-2, 7-dimethyl-8~-(2, 4~

dimethylphenyl) (1, 5-a)~pyrazolo-1,3,5-triazine
Sodium hydride (60% in oil, 80 mg, 2 mmol) was
washed with hexanes twice, decanted after each washing

25 and taken up in anhydrous tetrahydrofuran (THF, 1 mlL).

A solution of diethyl malonate (0.32g, 2 mmol) in THF (2
mL) was added dropwise over 5 min, during which time
vigorous gas evolution ensued. A solution of 4-chloro-
2,7-dimethyl-8-(2,4-dichlorophenyl) (1, 5-a}~

30 pyrazolotriazine (0.5g, 1.75 mmol) in THF (2 mL)
was added and the reaction mixture was then stirred
under a nitrogen atmosphere for 48 hours. The resulting
suspension was poured onto water and extracted three
times with ethyl acetate. The combined organic layers

35 were washed once with brine, dried over MgSO4 and

filtered. Solvent was removed In vacuo to give a brown
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274NNHCHPr 22, 4- Me2- Ph 275NNEt Bu2, 4- Me2- Ph 5276NNPr ( CH2- c- C3H5) 2, 4- Me2- Ph
277NN( CH2CH2OMe) 22, 4- Me2- Ph 278NNH- 3- hept yl 2, 4- Me2- Ph
279NNHCH( Et ) CH20me2, 4- Me2-Ph 2 8 - V' - NNEt 22, 4- Me2- Ph
10281NNHCH( OMOOBOISIO 4- Me2- Ph 282NNH- 3- pent yl 2, 4- Me2- Ph 283 NRivERE®yBefye2- Ph
%NNPrZZ - Me2- Ph 285NNH- 3- hexyl 2, 4- Me2- Ph 15286Nnor phol i no2, 4- Me2- Ph

NN (CH2 Ph) CHBCEHROM@) dmivbds Rina228NNHEY( CERIRM) GRQWR2,: ﬁeNSReEh 1:9)

289NNH-4 tetrahydyg | 2 0 entyl 4- Me2- Ph
20291N1, 2, 3, 4- tetrgﬁg‘{‘é@é{ {%%eﬂ%"%goggl %(8)¥\%qu vacuo, 'a pale

dr o-
292NCH2- (1, 2, 3, 4- weﬂaﬁyﬂ%xd 2R = Q2. - ﬁol'B@quysr?oIMWId) : 208 NoEt 22°04- Me2
-Ph 25294NOCH( Et ) SMROMEEC L - NED- Ph 2295 NOCEE Phis . 94, NBQ - Ph13961\603(,{)entyl 2, 4

-Me2 - Ph 297NsEt 2 2; Ph, 298NS( Q) Et 0299NSQREL 2, . 4- Me2- Ph
300NCH( CD2Et ) Lo LT %(SEQ (é?bmzt) ‘%2‘ Zao7nn o0 Et ) CH2OH2,
4-Me2 -Ph 303NCH( Bt §THODMB2,2 £V ziPH53§30th\szz (t4 %2 Ph= 305NCOCH32,

4-Me2-Ph -117- 1) 1V6x98/ D350 RGn/;! $36RMS07@alcd: 411.2032, Found:

411.2023.

10
EXAMPLE 6
Preparation of 4-(1,3-dimethoxy-2-propylamino)-
2,7-dimethyl-8-(2,4-dichlorophenyl) (1,5-a] -pyrazolo-
1,3,5-triazine
15 (Formula 1, where R3 is NHCH(CH;0CH3)2, Ry is CH3, Z is
C-CH3, Ar is 2,4-dichlorophenyl)

A, 4-chloro-2, 7-dimethyl-8-(2,4-dichlorophenyl) (1, 5~
. a)- pyrazolotriazine
20 A mixture of 2,7-dimethyl-8-(2,4

dimethylphenyl) (1, 5-a)-pyrazolo-1,3,5~triazin-4-one
(Example 1, 1.38g, 4.5 mmol), N,N-dimethylaniline (1 nL,
8 mmol) and phosphorus oxychloride (10 mL) was stirred
at reflux temperature for 48 hours. The excess

25 phosphorus oxychloride was removed in vacuo. The
residue was poured onto ice-water, stirred briefly and
extracted quickly with ethyl acetate three times. The
combined organic layers were washed with ice water, then
dried over MgSO4 and filtered. Solvent was removed in

30 vacuo to give a brown oil. Flash column chromatography
{ethyl acetate:hexanes::1:4) gave one fraction (Rf =
0.5) Solvent was removed In vacuo to afford a yellow
oil (1.0g, 68% yield): NMR (CDCl3,300 MHz): 7.55 (d, 1lH,
J=1), 7.38 (dd, 1H, J = 7,1 ), 7.30 (d, 1H, J = 7),

35 2.68 (s, 3H), 2.45 (s, 3H); CI-MS: 327 (M + H).
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0306NCH (OH) CH32, 4 -Me2 -Ph 307NC(OH) Ph-3-pyridyl 2, 4 -Me2 -Ph 308NPh2,
4- Me2 -Ph 309N2- CF3- Ph2, 4-Me2-Ph 5 310N2- Ph-Ph2, 4-Me2-Ph 311N3-pentyl 2,
4-Me2 -Ph 312Ncycl obutyl 2, 4-MX2-Ph 313N3-pyridyl2, 4 -Me2 -Ph 31;

NCH( Et ) CHa¥esDdd3R1d, 4 -ne2 -Ph 10 315NCH( Et ) CH2CH2NMWe22, 4 -%—.”]},})
ﬁ:nc- MeNEt 22- Br - 4- MeO- Phoi | 317anC- MeNH- 3- pent yl 2- Br - 4- I\yb i T§18ai

NHCH( CH2 CHR OVe) CH2.OMe. - Me3;Ph_101-103 ,
31gaoC MeNH( c- CG3H5 2%-%%"‘%??‘%%350%&‘@ A isHoI%r Ao iRe B k38 Ph139- 141
32j apC- MeNHCH( ) 29ieRlarapb emy Bl 1,53-a3 2 pyg&zolo-1, 3, 5-triazine
3 485G, NORECH S Pe DO, D oVes. Moe bt ey nyi=8-(2,4-

asC- - Me- 4- Br - - o
325at G- MeNHCH( %}%Qg?‘g‘#@/?i R//gﬁ'%@%‘l'%' S-triazine (Part A,

20326auC—Weﬁ(CH@@HZEN%FZQASmNQQl4-AE&)@%NE;hoxypropyl—2—aminopropane
3278vC- MeNH- 3- perEind, 2 25 00 Amé 1 Ve PhAG G 13288 Wer VeNEL 22, Bz N2 -.4- MeO- Phoi |

329axC- MeNHCH Me) 22-Cl - 4- MePh80-81 330ayC- MeNCH ( Et

CI—IZS)I\</EZ- d - 4- ﬁ/egaﬁ’c;‘f-’%g%§§§§fa§tfﬁegi"cﬁfc%?%) 22?@-5%1}?% Imixture
332baC- Me( S) - NM@H( CHRCREONDY CHROMe?2 - @5 4LVERhA36xMddcted three times
333bbC- meN( c- C3H2Cle2 112 Ch2e D5 ME2- %H\ébgao%ggéézgfmr&%oﬁyers were

s3abac TeNgy20 st MRS e R R IR L
33- 7bj C- neN( c- CAIGPCH2 Coi2 ON2 - der amavi@RiabR9 (CH2Cl:CH30H: :50:1)
gggg&gﬁﬁ??ﬁg&gg?%ﬁ@%ggt%§g4?%§éﬁgﬁgggg%?%bgb'of solvent in vacuo gave
340C- me( S) - NHCA( éﬁ%&ﬁz%? CRPOVDZS 41618 phyB- h48-120°C; NMR
35341C MeNH 3- pEREYE 23 M -MHBr PHLES- 139 342C e CHRGCH2@VE)22- Bei#; Br Phoi |
15 6.75 (d, 1H, J = 8), 4.70-4.58 (m, 1H), 3.70-3.55 {m,
4H), 3.43 (s, 6H), 2.50 (s, 3H), 2.35 (s, 3H); CI-HRMS:
Calcd: 409.1072, Found: 409.1085; Analysis Calcd. for
C18H21C12N502: C, 52.69, H, 5.17, N, 17.07, Cl, 17.28;
Found: C, 52.82, H, 5.06, N, 16.77, Cl, 17.50,
20
Using the above procedures and modifications known
to one skilled in the art of organic synthesis, the
following additional examples of Tables 1-4 may be
prepared.
25
The examples delineated in TABLE 1 may be prepared
by the methods outlined in Examples 1, 2, 3 or 6.
Commonly used abbreviations are: Ph is phenyl, Pr is
propyl, Me is methyl, Et is ethyl, Bu is butyl, Ex is
30 Example.

/e | -108-



-118 0 WD 98/03510 343 C-Me 344 CMe 345 CMe 346 CMe 5 347 CMe 348

IC- M 349 C-Me 350 CMe 351 CMe 10 352 CMe 353 C-Me 354 C -Me

355bl CG-Me 356bm C -Me 15 357bn C-Me 358bo G-Me 359bp C-Me 360 C Me

361 C-Me 20 %¥@28/0351 363 C-Me 364 C-Me 365 C -Me 366 CPOBUSS/BER C- Me

383 C-Me 369 CMe 370 CGMe 371 GMe 30 372 CMe 373 CMe 374bg CMe
C-Me 376br G M 35 377 C-Me 378b3 C MraBrLE 1

10

15

20

25

g2
b

8¢<

10€
1nf
129
13h
144
153
16k
171
1gm
19
20
21
22
23
24

25

26N
27

C-Me
C-Me
C-Me
C-Me
C-Me
C-Me
C-Me
C-Me
C=-Me
C~Me
C-Me
C-Me
C-Me
C-Me
C-Me
C~Me
C-Me
C-Me
C~Me

C-Me

C-Me
C~-Me

,23
N/N
R3 Ar nR(RC)
NHCH (CH20Me) 2 2,4-Cl2-Ph 118-120
NHCHPr? 2,4-Clz-Ph 114-116
NEtBu 2,4-Cla~Ph oil
NPz (CH2~c-C3Hg) 2,4-Cl2-Ph oil
N (CH2CH2OMe) 2 2,4-Clz-Ph oil
NH-3-heptyl 2,4~Clp-Ph 90-92
NHCH (Et »CH20Me 2,4-Cly~Ph 179-181
NEt 2,4-Clp=-Ph 133~-134
NHCH (CH20Et) 2 2,4-Clo2-Ph oil
NH-3-pentyl 2,4-Clz-Ph 139-140
NMePh 2,4-Cl-Ph 60-62
NPr2 2,4-Cl2-Ph oil
NH-3-hexyl 2,4-Cl2~Ph 130-132
morpholino 2,4-Clz-Ph
N (CH2Ph) CH2CH20Me 2,4-Cl-Ph
NHCH (CH2Ph) CHp0Me 2,4-Cl2-Ph
NH-4-tetrahydropyradyl 2,4-Clp-Ph
NH=-cyclopentyl 2,4-Cly-Ph
1,2,3,4-tetrahydro- 2,4~-Cl2~Ph
isoquinolinyl
CH2~-(1,2,3,4~-tetrahydro- 2,4-Clo~Ph
isoquinolinyl)
OEt 2,4-Cly-Ph 141-143
OCH (Et) CHpOMe 2,4-Clz-Ph
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NHCH( CH2- i Pr) CH2OMe  NHCI i (Pr) CH2OMe  NHCH (Et) CH20E

NHCH( CH20Me) CH2CH2OMe NEt 2 NH 3- pentyl
NEt 2 NEt2 NH 3-pentyl

N( c- Pr) CHMERERBSIDEL 2 NH- 3- pentyl  NHCH( Et ) CP2CH2OME  NHCHj, %’%’%@?’
( Et) CH2CH2OME  NHCH( Me) CH2CH2OME  NHCH( Et ) CH2CH2OME N CrROME
P20Me  N(c- Pr)CHZCHZCN NEt 2

(CH2OMe) 2 Mg (CH2

NH- 3- pent yl

NHCH( Et )

N( CH2CH2OMe) 2
2, 4- Me2- Ph 0i |

10

15

20

25

30

35

S

) 2 NHCH
POVE  NHCH

it

2CH2OVE NH

CH(‘CRoB) 2

N( CH2CH2OME) 2 NHCH ( CH20Me) 2
NHCH( CH20Me) 2~ N( CH2CH2OME) 2 NHCH( Et ) CHZOIVE

RRICH( Et FCHR0OMe  N( c-PBy@@HETH2CN  NEt 2 PQFEUS@R/ 13072

32, 4- Me2-@h 94-95 2, 4Mp2-Ph 76-77

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

"~ 46

47
48
490
50
51
52
g3ae
54
s5ac
563h
57ai
sgad
59
60
6l
62
63

C-Me
C=Me
C-Me
C-Me
C-Me
C-Me
C-Me
C~Me
C-Me
C-Me
C-~Me
C-Me
C-Me
C-Me
C-Me
C-Me
C~Me
C-Me
C-Me
C-Me
C-Me
C-Me
C-Me
C-Me
C-Me
C-Me
C;Me
C-Me
C-Me
C-Me
C-Me
C-Me
C-Me

S(O)Et
SO2Et
CH(COzEt) 3
C(Et) {CO2EE) 2
CH{Et)CH0H
CH(Et)CHp0Me
CONMae3
COCH3
CH (OH)CH3
C(OH)Ph-3-pyridyl
Ph
2-CF3-Ph
2-Ph-Ph
3-pentyl
cyclohutyl
3-pyridyl
CH(Et)CH2CONMe?
CH (Et) CH2CH2NMe >
NHCH (CH20Me) 2
NHCHPr2
NEtBu
NPr (CH2~c-C3Hs)
N (CH2CH20Me) 2
NH-3-heptyl
NHCH (Et) CH0Me
NEt2
NHCH (CH20Et) 2
NH-3-pentyl
NMePh
NPr>
NH-3-hexyl
morpholino

N (CH2Ph) CH2CH20Me

-110~-

2,4-Clo-Ph
2,4-Cly-Ph
2,4-Clp-Ph
2,4-Clp-Ph
2,4-Clp-pPh
2,4-Cly-Ph
2,4-Cls-Ph
2,4-Clp-Ph
2,4-Cls-Ph
2,4-Clz-Ph
2,4-Cl2-Ph
2,4-Cly~Ph
2,4-Clz=-pPh
2,4-Clp~-pPh
2,4-Clp~-pPh
2,4-Cl3-Ph
2,4-Cl3-Ph
2,4-Cly-Ph
2,4-Cly-Ph
2,4, 6-Me3-Ph
2,4,6-Me3-Ph
2,4, 6-Me3-Ph
2,4,6-Me3-Ph
2,4,6-Me3-Ph
2,4,6-Me3-Ph
2,4,6-Me3~Ph
2,4,6-Me3-Ph
2,4, 6-Me3-Ph
2,4, 6-Me3j-Ph
2,4,6-Me3-Ph
2,4,6-Me3-Ph
2,4,6~-Me3-Ph
2,4,6-Me3-Ph
2,4,6-Me3-Ph

125-127

123-124

145-146
88-390
132-134
134-135



2- M- 4- Me2NPh o0i| 2-Me-4-C Ph oil  2-Me-4-C Ph 122-124 2-Me-4-Cl Ph oil
2-Me-4-C Ph 122-123 2-Me-4-C Ph oil 2-Cl-4-HePh oil 2-Cl-4-MePh 120-121
2-C - 4-MeOPh 2-C -4-MeOPh o0il 2-Cl-4-MeOPh 108-110 2-Cl-4- MeOPh 127- 129
2- Cl - 4- MeOPIW@98/03520 Cl - 4- MeOPh 77-79  2-Cl - 4- MeOPh 2- O - 4- NERIEMUS97/13072
i‘r 4- MeOPh  2- Br-4- MeOPh  2- Me- 4- MeOPh  2- Me- 4- MeOPh 2CI-45(NEO)2Ph
4, 5- (MeO) 2Phg, 2-Cl éL 5~ (Meo) ggﬂmg chélzoge(lveo)zph % . 5- (MeO) 2Ph

2C|-45(|veo)2Ph 2-0 -2, 5- (MeQ) 2P 5-(MeO) 2Ph
137-138 2-Br-4, 5-(e0) 2F‘7h'M°2 Br¥

2-Br-4,5- (MO 2Ph6€52 58 c-h29 WO 98/N835L08EshkUSO7/ 13072, 4, 6-Me3-Ph

379C- MeNH- 3- pen
380C- MeNHCH( Et )

2- Br -

o't

57

CH2OMe

(MeQ) 2P,
r-4,5(

30)4 -Zngﬁ rahydro-~

381C MeNHCH( M&) CH2CH2OMe2- Br - 4, 5- ( MO @iPlelinyl

382_C' NENHCH( CHZG\&B) 22- C]C-‘ﬂle 6- ( NEQ(ZPf\, 3,4-tetrahydro-

10

15

20

25

30

35

69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92P
9349
94%
958
g6t
97y

C-Me
C-Me
C-Me
C~-Me
C-Me
C-Me
C-Me
C-Me
C-Me
C~Me
C-Me
C~Me
C-Me
C-Me
C-Me
C-Me
C-Me
C-Me
C-Me
C~Me
C-Me
C-Me
C~-Me
C-Me
C-Me
C~Me
C-Me
C~Me
C-Me

isoquinolinyl)
OEt
OCH (Et)CH2O0Me
OCH2Ph
O-3-pentyl
SEt
S(O)ECL
SO2EL
CH(CO2Et) 2
C(Et) (CO2Et) 2
CH(Et)CH20H
CH(Et) CH20Me
CONMe?
COCH3
CH{OH)}CH3
C(OH)Ph-3-pyridyl
Ph
2-CF3-~Ph
2-Ph-Ph
3-pentyl
cyclobutyl
3-pyridyl
CH (Et)CH2CONMe?
CH({Et) CH2CH2NMe2
NHCH (CH20Me) 2
N {CH2CH20Me) 2
NHCH (Et) CH20Me
NH-3-pentyl
NEt>
N (CH2CN) 2

-111-

2,4, 6-Me3-Ph

2,4,6-Me3~Ph

2,4,6-Mey-Ph
2,4,6~Me3-Ph
2,4, 6-Me3-Ph
2,4,6-Me3-Ph
2,4, 6-Me3~Ph
2,4, 6-Me3-Ph
2,4,6-Me3-Ph
2,4,6-Me3~Ph
2,4, 6-Me3-Ph
2,4, 6~Me3=-Ph
2,4,6-Me3-Ph
2,4,6=-Me3~-Ph
2,4,6-Me3~-Ph
2,4,6-Me3-Ph
2,4,6-Me3~-Ph
2,4,6-Me3-Ph
2,4,6-Me3~-Ph
2,4,6-Me3-Ph
2,4,6-Me3-Ph
2,4,6-Me3-Ph
2,4,6-Me3-Ph
2,4,6-Me3~Ph
2,4,6-Me3-Ph
2,4-Me2-Ph
2,4-Me-Ph
2,4-Me2-Ph
2,4-Me>-Ph
2,4-Me2-Ph
2,4-Me2-Ph

5- (MeO) 2Ph

- S LRy SIORY 19071 148 2245?-m;5ah( MeO) 2Ph

44-45
oil
102-204
102-104
oil
148-150



5 383C- MeN( CH2CH2OMe) 22- C1- 4, 6- ( MeO) 2Ph
384C- MeNHCH( Et ) CH2OMe2- C1- 4, 6- ( Meo) 2Ph
385C- MeN( G- Pr ) CH2CH2CN2- C1- 4, 6- (MeO) 2Ph 386C- MeNEt 22- C1- 4, 6- ( MeO) 2Ph
38' / C- MeNmo3spasae y| 2- C1- 4, 6- (MeO) 2Ph 10 PCTIUSITL3072
C- MeNHCH( Et ) CH2CH2OME2- C1- 4, 6- ( MeO) 2Ph
C- MeNHCH( Me QHZCHZO\/EZ CL-4, 6. (MeO) 2Ph
390C- MeNHCH( ) 25TE- 4, 6- (N@‘Ei}*t‘#’ﬁ 4% Ve N( CH2 CHZONBY22- Me- 4,182{18O) 2Ph
392C MeNRCH( Et JX"H20Me@-Mee- 4, 6- ( MEBY 2PIgHIB1e393C- MeN £ or-Hed-ph oil
CH2CH2 ON2- Me- 43 fox( MeQY2h 395G Nemgt_gzc3|y§ 4,6- (MO 2PN,e _on
396C- MeNH 3- pent yl 2- Me- 4, 6- ( MeQ) 2Ph
397C MeNHCH( Et }°FR cHIOVE 2- Me- 4, B F Bpfite2 2, 4-Me2-Ph 47-48
398C- MeNHCH( Me)ORB2 CHIGME 2- Me- 4y 6e-C DR RRMN20 399C- MeN -(165-Bk) 117-118
CH2CH2CN2- Br af Me h 400C t 4, 6- (MeO) 2Ph N
401C- MeNH- 3- pgw@ 2. (E?r'%g 6- (n/eq“@gﬁ’&%cgw 2/ ey -en 0il
402C- MeNHCH( Et )% éﬁ&mzfok}éz Br - 4, BL(BMSHROTAGN
403C- MeNHCH( Me)o8H2 CH2Me 2- Br - 4, 6- (M@ 2Ph 25 4-Me
404C- MeNHCH( Et ), GH2 CH2Qlye2- Me- 4- NECPJ% 405C- MeNHCH( NE% > 3B OME2- Ne- 4- MeOPh
406C- MeNHCH( CHEOMe) 222! %504 MePh 407¢ MeN( CH2 CH2 OVE)’ %&‘4 MePh
408C- MeNHCH( EtYPEH2 OVEZMRE0- 4- VBRI (FR -0 MeN. ( c- Prd. 46]4%19120\12 MeO- 4- MePh
410C- MeNEt 22- NB®- 4- MeRie 411C- Mo Nk 23-pepdyy| 2- MeO- 4- NeRbye,-pn
412C- MeNHCH( Etl)og:HZCH%) 2- MeO- 4- MePly, 413C- MeNHCH( Me g420420ve2 MeO- 4- MePh
35 414C MeNHCH( CH2OME) 22- MeO- 4- MePh ¥25*Re0 4- MePh - 120

oil

2,4-Me2-Ph oil

4T5C- MeN( CH2CH

wo 98/ 03510PCROS97/ £3U92 0416CNHENIGERPER! 3 CH20ME& 22.Ama4n MePh

417C- meN( c- PI‘)1€H2CHZ@NQe MeO- 4- MeRh- %88y VENEL 22- MeQ 4= hbRBy,

419C- MeNH 4- MePh 542 NHCH( Et)CHchzorrez |vec>4 Me?h
oG oeRE BhiesF

- ez-

421C- meNH 2- MO 4- M

113 C~Me NPr2 2,4-Me2~Ph
114 C-Me NH-3-hexyl 2,4-Me2>~Ph
115 C~-Me morpholino 2,4-Me2~Ph
116 C-Me N (CH2Ph) CH2CH20Me 2,4-Mez~-Ph

20 117 C-Me NHCH (CH2Ph) CH20Me 2,4-Me2~Ph
118 C-Me NH-4-tetrahydropyranyl 2,4-Me2-Ph
119 C-Me NH-cyclopentyl 2,4-Me2~-Ph
120 C-Me 1,2,3,4-tetrahydro-~- 2,4-Me2-Ph

isoquinolinyl
25 121 C-Me CH2-(1,2,3,4-tetrahydro- 2,4-Me~Ph
isoquinolinyl)

122 C-Me QEt 2,4-Me2~Ph
123 C~-Me OCH (Et ) CH20Me 2,4-Me2~Ph
124 C-Me OCH2Ph 2,4-Me2-Ph

30 12s C-Me 0-3-pentyl 2,4-Me2-Ph
126 C-Me SEt 2,4-Me2~-Ph
127 C-Me S(O)EL 2,4-Me2~Ph
128 C=Me SO2Et 2, 4-Me2~Ph
3 C-Me CH(CO2Et) 2 2,4-Me2-Ph 50-52

35 129 C-Me C(Et) {CO2Et) 2 2, 4-Me2~-Ph
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423bt C- MeNHCH( CH20Me) 22- MeO- 4- Ol Phoi | 424C- MeN ( CH2CH2OMe) 22- MeO- 4- Ol Ph
426C- MeNHCH( Et ) CH20Me2- MeO- 4- Cl Ph 10426C- MeN( ¢- Pr ) CH2CH2CN2- MeO- 4- Gi Ph
427C MevEt 22- MeO- 4- Cl Ph 428C- meNH 3- pent yl 2- MeO- 4- Ol Ph

429C MeNHCH® @5 B3c-20Me2- MeO- 4- CI Ph 430C- MeNHCH( me) CH2 CH2 BGELSAEB0Z. C Ph

NOTES FOR TABLE 1: a ) Analysis Calcd: C 52.69, H 5.17, N, 17.07, O,
128; Found: C, 193."82,cHe 5.06, Nculbe)éhsonll, 17.50;, @Qe%% Cl - HRVE:
Cal cd: 406. 1565, Iggund 4 5 1573 ( I H%j‘t @nal ysi s Cal cd . 59.11; H
6.20; N 17.23; O’ 17.%5% Found: &''%5¢°%58%€ 1 "6.34; f4IE2BH: O:  16.95;
NVR (CDC13, 300 NR2): 0C95e(t, J - 8H(E4H)H208t 30 25 1. 49 4Fme2<h), 1.50-1.75
(m 4H), 2.35 (s,133H), 2:-43 (s, 3H, dumd)-4.45 (m 1H) ,_ ﬁ%%é n(d, J =8,
IH), 7.30 (s 2H)34 7 50 1H) O CI-HRIVB Cal cd: 392.14 Found:
392~ 1388 (M + H) 13 300 M—Iz(f #3. 00 (t, J =8 + 43152~ PE 35 (t, 30 J
8, 3H), 1.41 (q35J - &-M&H), 1.65-tuB8B¢wy 2H), 2. 302,@4spme3eh, 2.40 (s,
3H) 3. 85-4.20 (1Bk 4H) c-He30 (S¢(ABr3-dyriath (S, 1H) gg gj, HRMS: Cal cd:
404, 1409, Found: 404 1408 (M + H); NWVR 13, 300 M—Izz 8E570- 45 (m 2H),
0.52-0.62 35 (m*32H), 67Y8 (t, i = 8, , 1.70-1.90 {fArMezpd -121 WO
98/ 03510 PCTIUS91543072c-Bee) 5 f) 2.236r{-sp 3H), 2.40 4,armMePpn 3. 85-4.02
(m 2H), 4.08-4,20 (m 2H), 730(5,2 en 7-50 (s, 1 . IHBI\/B Cal cd:
424. 1307, NWR (CDC13 300 VHz) . 2. 28 § 4h0 (s, 6H), FP? K‘%(zt
C-Me -pentyl 2,4~Mes- Ph
141 C-Me cyclobutyl 2,4-Mes-Ph
142 C-Me 3-pyridyl 2,4-Me2-Ph
143 C-Me CH (Et) CH2CONMe > 2,4-Me-Ph
15 144 C-Me CH(Et) CH2CHoNMe) 2,4-Me-Ph
145P¢  c-Me NHCH (CH20Me) 2 2-Me-4-MeO-Ph 45-46
146Pd  C-Me N (CH2CH20Me) 2 2-Me-4-Me0O-Ph 0il
1470 c-Me NHCH (Et ) CH20Me 2-Me-4-MeO-Ph 86-88
1480 c-Me N (Pr) CH2CH2CN 2-Me-4-MeO-Ph oil
20 149 C-Me OCH (Et) CHoOMe 2-Me-4-Me0O-Ph
1503f  c-Me NHCH (CH2OMe) 2 2-Br-4-Me0O-Ph 88-90
151al C-Me N (CH2CH20Me) 2 2-Br-4-MeO-Ph oil
15289 C-Me NHCH (Et ) CH20Me 2-Br-4-MeO~-Ph 95-97
153 C-Me N(Pr) CHaCHCN 2-Br-4-MeO-Ph
25 154 C-Me OCH (Et) CH20Me 2-Br-4-Me0-Ph
155 C-Me NHCH (CH20Me) 2 2-Me-4-NMe2-Fh
156 C~Me N (CH2CH20Me) 2 2-Me-4-NMe2~Ph 0il
157 Cc-Me NHCH (Et ) CHp0Me 2-Me-4-NMe2~Ph
158 C-Me N (Pr) CH2CH2CN 2-Me-4-NMe2~Ph
30 159 C~Me OCH (Et) CH20Me 2-Me-4-NMe2-Ph
160 C-Me NHCH (CH20Me) 2 2~-Br-4-NMe2~Ph
161 C-Me N (CH2CH20Me) 2 2-Br-4-NMe2-Ph
162 C-Me NHCH (Et) CH20Me 2-Br-4-NMe2~Ph
163 Cc-Me N (Px) CH2CH2CN 2-Br-4-NMe2-Ph
. 35 164 C-Me OCH (Et ) CH20Me 2-Br-4-NMe2-Ph
165 Cc-Me NHCH (CH20Me) 2 2-Br-4-i-Px-Ph
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4H), 7.30 (s, 2
MHz): 0.90 J

H),

=8, 3H),

424.1307 (M + H)

Found: '406WDE9333(IM + H) ,
.35 (m 1H

7.50 (s
1.28-1.45 10 2.35 (s,
2.40 (s, 3H),

3H),

Cl-HRVB: Cal cd: 406.1565, NMR (CDC13, 300
3H),
8, 4H), 4.20-4.45 (m 1H).

=8, 3H), 1.00 (t, 4
o ' 7ah (ST

6.10-6.23 (m 1H)

2.50 (s, (m Found:

, 3H), 4.20-4
ﬁ . g) C-HRVS. Calcd: 394.1201, Found: 394.1209 (M + H) NMVR ( CDCL3,

300 MHz): 1.02
3H), 3.40 (s,

Found: 364. 1093
d: 19.46; Fou

4H), 7.30 (s, 2
Found: 438. 1454
2.35 (s, SFD

R

1563H)
(m 1H) , 7 .30.¢8,

J =Cgle 3H)
8-%9- 3

2 - Zni?yé?;*@“clfr%%“

M+ H);

h e
300 MHz): 1.35 (%9 J =c8ye 6H),
7. éoMe(d J

i,

2$M+ H) ;

%47 (sSMH)

2. B8cH @HyoM3H) ,

rissoodle i

3. 39*'*'(3qwtacuzcste 4H)
6. 75 (Ch-pd-grfleertH), 7.30 (d,

3.73 (dd, J 8174, 2Hr;méd. 55-4. 65<E(:m:}12c14
% OCaI cd: 378. 1252, Found: 378.1249
E% ¥ N 18.5Pr-OMe-Phg. 74: Found:

WEHAGH2OMMMR ( CDCL3,2-8004 Meizdri 1. OQod-pod =

J=1 24, 7.5

(M+ H; AnaIyS|s

C. 57.56: HIO5:

8, 6H), 1.55 35116 70 (&IuMe2H),

15

20

25

30

35

D14
LS

177
178
179
180
181
182
183
184
185
186
187
lgg
189
190
191
192
193
194
195
196
197
198
198
200
201

il X

arN qte3s: (O
1. 7Qtch 8/ 0MB) , 2H) ,

C-Me
C-Me
C-Me
C-Me
C~-Me
C-Me
C-Me
C-Me
C-Me
C-Me
C-Me
C-Me
C~Me
C-Me
C-Me
C-Me
C-Me
C-Me
C-Me
C-Me
C-Me
C-Me
C-Me
C-Me

C-Me

NHCH (Et) CH20Me
N{(Pr)CH2CH2CN
OCH (Et)CH20Me
NHCH (CH20Me) 2
N (CH2CHy0Me) 2
NHCH (CH20Me) 2
N (CH2CH20Me) 2
NHCH (CH20Me) 2
N (CH2CHZ0Me) 2
NHCH (CHO0Me) 2
N (CH2CH20Me) 2
NHCH (CH20Me) 2
N (CH2CH20Me) 2
NHCH (CH20Me) 2
N (CH2CH20Me) 2
NHCH (CHpOMe) 2
N (CH2CH0Me) 2
NHCH (CHpOMe) 2
N (CH2CH0Me) 2
NHCH (CH20Me) 2
N (CH2CH20Me) 2
NHCH (CH20Me) 2
N (CH2CH20Me) 2
NHCH (CH20Me) 2
N (CH2CH20Me) 2

-114-

1. 6’50”2f“@‘€)‘4e(’m 2H) ', 29888 -fspc-8k), 2.48 (s,
. 60 (mcazbamgo@S 4.45 GbESe-1H).pf. 50- 6. 60
- HRVB,_Cal,cd:  364. 1096,
56. 057 P TEPA N 19, 23
C. 5596 H 5OSHELAFH2PHe 93: O : 298r-19i #5-eMMVR ( CDCL3,
2.40 (8.pr3kDye-py 95-4.15 (m
al -HRNB Cal cd: 438. 1464,

TB52iMePy = g, 6H),
3. BBrfathe-8n 8, 1, 2H).

2.35,(S, 3ty 2. 50 -122

2~Me~-4-Br-Ph
2-Me-4-Br-Ph
2-Me~4-Br-ph
2~Ci-4,6-Mep~Ph
2-Cl-4,6-Mes-Ph
4-Br-2,6-(Me)2~Ph
4-Br-2, 6- (Me)2-Ph
4-i-Pr-2-SMe-Ph
4~i-Pr-2-~-SMe-Ph
2-Br-4-CF3-Ph
2-Br~4-CF3-Ph
2-Br-4, 6- (Me0) 2~Ph
2-Br-4, 6~ (Me0) 2-Ph
2-Cl-4, 6-(Me0)2-Ph
2-Cl1-4, 6-(Me0)2-Ph
2,6-(Me)2-4-SMe~Ph
2,6-(Me)2-4~-SMe-Ph
4- (COMe) -2-Br-Ph
4- (COMe) -2-Br-Ph
2,4,6~Me3-pyrid-3-yl
2,4,6-Me3-pyrid-3-yl
2,4-(Br) 2-Ph
2,4-(Br)2-Ph
4-i-Pr~2-SMe~-Ph
4-i-Pr-2-SMa-Ph



WO 98/ 03510 PCTI US97/13072 (s, 3H), 4.15-4.25 (m 1H), 6.18 (d, | = 8,
1H), 7 .30 (s, 2H) , 7.50 (s, 1H) k) C-HRVS: Cal cd: 398.0939, Found:
398.0922 (M+ H); Analysis: Calcd: C 60.31; H 4.30; N 17.58; d: 5
1.7.80; Foum@s9s/o35160.29; H 4.59; N 17.09; d: 17.57; NVRPCTDST3130200
): 2.05 (s, 3H), 2.50 (s, 3H), 3.78 (s, 3H) 7.20-7.45 (m 7H), 7.50
J =1, 1H .,40 1) HRVS: Ca 40 Fond 9(M+H)
NMR (CDCL3, 300 M'J—ziz) ) S (t. J E’Q&‘cg%; CogEe 329%"%]1% hy (s,
3H), 2.40 (s, 3H°3 3.80k4A€10 (m ﬁ%ﬂzcvz%’(s H)" i7P 52 -GeMeFPh 1 1H).
Cl - HRVB: Cal czhs 392. d4G9 Found&ucSnQéuﬂo‘hLBz(M + H) - msznahy&ins Cal cd:

C. 58.17; H 5. 9 ound: C

18.10; d: 17. Nl\/R]t(7 13, 300‘%%%”2‘5‘6%]@0 1. 0%’ ?n‘."%é%@ 5°1°'é’§ 1, 55 (m
2H), 1.55-1.85 (2@.6 4H) C2e35 (s, 3WCH(QHAMe(s, 20, 8HiMe)2-0B0gMe3Bh(m 1H),
6.15 (d, J =8, ), 7.3%e (s, 2H)N6CHZCH§)QIQ(? J 3, @»(MLH) -4 sg}MeCEnHRMS
Cal-cd: 337. 0623 Found 337.0689 (M + % Anal ysi s: 53.43; H
4.18; N 16.62; & 2598, Found:MEF(ER¥E2 |y "4 332 N 16"“56“ d: 25
20.75; NMVR (CDCI®9 300 deMe): 1.60 ¥ (CH2QHzoMB)2 3H), 2. 46I{is;i-P38h, 2.55 (s,
3H), 4.80 (q, J 21f8 2k)-me 7. 30 (d, NH-]:H(C‘H?I%JMBH'D 1-32-dQme))-F-MRo-Fn 1H),
7.55 (d, J =.1, . 30 o) Cl - HRVS cd:” 383. 2321, Found. 383 2309 (M +
H:  NWR (0[581321é00 MEYe 2. 00 (SN ICHpfH208ery (g 2 BEp-NMRIg0EME0- Ry 0 45
(s, 3H), 3.45 (2126H), CS-Mél (dd, Nlica(@QOBg)zZH) 3 79 (-ddueL]Z-shB 8 2H),

4.60-4.70 (m L, 6. Qued, J = Mc%k&uzoﬁe -g %
Cal cd: 370. 2243, Found: 370. 2246 ( %M 5 3 W 98/0 10° PCT/ US97/ 13072
9

Anal ysis: Cal cd:?*& 65.90Y¢ H 7. 38HCRIC - [SOzMe] 2-Ph
215 C-Me N (CH2CH2OMe) 2 2,4-{S0O2Me] 2-Ph
15 216 C-Me NHCH (CH20Mae) 2 4-i-Pr-2-SMe-Ph
217 C-Me N (CH2CH20Me) 2 4-i-Pr-2-sMe-Ph
218 C-Me NHCH (CH20Me) 2 4-i-Pr-2-S02Me-Ph
219 C-Me N (CH2CH30Me) 2 4~i-pPr-2-S0oMe-Ph
" 220 C-Me NHCH (CHoOMe) 2 2-N(Me)2-4-Me-Ph
20 221 C-Me N (CH2CH20Me) 2 2-N (Me) 2-4-Me~Ph
222 C-Me NHCH (CH20Me) 2 2-MeS-4, 6~ {Me) 2-Ph
223 C-Me N(CH2CH20Me) 2 2-MeS~-4, 6~ (Me) 2-Ph
224 C-Me NHCH (CH20Me) 2 2- (CH3CO) ~4, 6~ (Me) 2-Ph
225 C-Me N (CH2CHoOMe) 2 2-(CH3CO)-4,6-(Me) 2~Ph
25 226 H NHCH (CHpOMe) 2 2, 4-Me2-Ph
227 H NHCH (CH20Me) 2 2,4-Me2-Ph
228 CF3 N (CH2CH20Me) 2 2,4-Me2-Ph
229 CF3 N(CH2CH20Me)2 2, 4-Mep-Ph
230 N NHCH (CH20Me) 2 . 2,4,6-Me3-Ph
30 23 N NHCHPr2 2,4,6-Me3-Ph
232 N NEtBu 2,4,6-Me3~Ph
233 N NPr (CH2-c-C3Hg) 2,4,6-Me3-Ph
234 N N (CH2CH20Me) 2 2,4,6-Me3~Ph
235 N NR=-3=heptyl 2,4,6-Me3~-Ph
35 236 N NHCH (Et ) CH20Me 2,4,6-Me3-Ph
237 N NEt2 ' 2,4,6-Me3-Ph

/s -115-




Found: C 65.22; H 7.39; N 18.71; NWMR (CDCl3, 300 MHz): 2.18 (s, 3H),
2.30 (s, 3H), 2.45 (s, 3H), 3.45 (s, 6H), 3.60 (dd, J - 8, 8, 5 2H), 3.69
(dd, J =8, 8 2H), 4.60-4.70 (m 1H), 6.70 (d, J =8, 1H , 7.05 (d, J =
8, 1H) , Wowpogsie J = 8, 1H), 7.10 (s, 1H). q) C -HRVE Gatioskorasds 2400,
Fgund: 384.2393 (M+ H); NWR (CDC13, 300 MHz): 2.16 (s, 3H), 2.25 (s, 3H),
W2.35 (s, 3H),1s2.39 (s, 3H), 3.4 3.77 (t, J.= 8, 4H), 4.20-4.45
(m 4H), 7.02 (4. - g 1H 7.0 “32’3”?@2, 7.10 (4, §7Ee37Ph ) )

Cl - HRVS: Cal cd:?3354. 229%, Found: 3%4322ptY{M + H); Adabysissen Cal cd: C
67.96; H 7.71;248 19.84; 15 Found: Gmesm7.56; H: 7.327,;4,gtm139p,§0; NVR
(CDC13, 300 , 1.03 (t, J - 8, 3 1.65- 1.88 (m 2H), 2.17 (s, 3H),
230 Is, 3H)!VH§2?4§5 (s rc3H), 2. 45 (sH?Npéﬁ), 3.40 (s, By SMeIsth 3 62 (m 2H) ..
4.30-4.45 (M B9, 6.5W1N(d, J = 8 Nifjrhexylod (d, J 20,&M3-@H), 7.10 (d, J
-8, 1H), 7.12 (@3 1H). 1) Cl - HRVE ndsah61kno338. 2345, Fquad,.338. 2332 (M +
H) ; Analysis:zgglcd:cg£ 71.18;NE%E?.06; N. 20.75; _Found:"C 71.43; H
7.80; N 20.70:°°NMR (CDC13, 300 VRYE, 3 = & tehytearess 25 1.70 (m
2H), 1.70-1.8520f 2H),N2.19 (SNHGHHEH2PR)GHpoMES, 3H) 2,2, 8Befsen 3H), 2.46 (s,
3H), 4.15-4.2624m 1HN 6. 17w d-cek ranficoblany?- 0 & (de-pd 2p8, 1H), 7.10
(d, J =1, éH), 7.13 (s, 1H). t) O -HRVE. Calcd: 3242188, Found: 324.2188
(M+ H: 38 NOR (cocid 300 Mz)Hrevelomeneyl 3 - g 2afys-MeatRh (s, 3H),

2.28 (s, 3H), 2485 (s, BH), 2.403.(s4-Bkyahyd3095-4. 2@, §rg-ékhen 7. 05 (dd, J =
8, 1, 1H), 7.07 (s, 1H, 7.10 (qBo&nioliylH) U C-HRMS: Cal cd: 346.1780,
35 Anal ysis: cal’cd: C 66.07; H 5.54; N 28.39;

Found: 346.178§§£m!+5r%6;

Found: C 66.0 N: CH27 (812 3: § ¥R FalNgr e/ 0381 6 BT 18897/ 13072 NVR

(CDC13, 300 MHz) 2.15 (s, 3H), i2aq@2ndlSpnyBH)

15 250 N OEt 2,4,6-Me3-Ph
251 N OCH(Et)CH20Me 2,4,6~Me3-Ph
252 N OCH2Ph 2,4,6-Me3-Ph
253 N 0-3-pentyl 2,4,6-Me3-Ph
254 N SEt 2,4,6-Me3-Ph

20 255 N S(0)Et 2,4,6-Me3-Ph
256 N SOZEL 2,4,6-Me3-Ph
257 N CH(CO2EL) 2 2,4,6~Me3-Ph
258 N C(Et) {CO2Et) 2 2,4, 6-Me3-Ph
259 N CH(Et)CH20H 2,4,6-Me3j-Ph

25 260 N CH(Et) CH20Me 2,4,6-Me3-Ph
261 N CONMe 2 2,4, 6-Me3-Ph
262 N COCH3 2,4,6-Me3-Ph
263 N CH(QOH) CH3 2,4, 6-Me3~Ph
264 N C(OH)Ph~3-pyridyl 2,4,6~Me3~-Ph

30 285 N Ph 2,4,6-Me3~Ph
266 N 2-CF3=-Ph 2,4, 6-Me3-Ph
267 N 2-Ph-Ph 2,4,6-Me3~-Ph
268 N 3-pentyl 2,4,6-Me3-Ph
269 N cyclobutyl 2,4,6-Me3-Ph

35 270 N 3-pyridyl 2,4,6-Me3~Ph
271 N CH(Et)CH2CONMe2 2,4,6-Me3-Ph
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2.17 (s, 3H) , 2.52 (s, 3H , 5 .25-5.35 (m 4H) , 7.08 (s, 2H), 7.15 (s,
1H). v) C-HRVS: Cal cd: 340.2137, Found: 340.2137 (M+ H); 5 Analysis:
Galcd: "G 67 23 H 7.42; N 20.63; Found:C 67.11: H 7.39; N 20.26; NWR
(CDC13, 300WRBHS101 40 (d, J = 8, 3H), 2.16 (s, 3H), 2.32 l(fér,lvml;wz.%

(am 3H), 2.47 (s, 3H), 3.42 (s 3H),350360(m 2H),450 .15 (m

, 6.56 10 (dy2J - 8w 1H), 7. e@r.:?;,&.ézda me3H) . Gl 3 ch

355. 2134, Found: ,355.2134 (M + H) 2%13 300 M—g 65 (t, J = 8,
3H), 1.85- 2.00 (m 2H), 2.17 (s, #4?1 , 5“65“"‘3H) .3 .41
(s, 3H , 3.45 (4@ J = & 3, 1H), 3r3@ﬂ.9_52(dd J =g, 214-»4&};9%5 70-5. 80

(m 1H) 7.00-7.205 (m 3H). x) Ol - HR\B; s Cal cd: 364. 2501, Sgg%d 364. 2501
W]

(M+ H): N (CDClS 300 MHz)': 0.35-0.43 (m 2H), O0.50- 2H)

0.98 (t, J = , 1.20-1.30 (mNPIf§H2-oT38s72-1. 90 (4 MepP2. 18 (s 3H)

2.28 (s, 3H) 2, 357 (s, 34, 2.40 (vsc;uzahﬁque3288 4.03 (mae-2Eh-prd. 03-4. 20

(m 2H), 7.00-7.35 (m 3K . y) O-HR\S gﬂl d: 353. 245{1; ﬁgu:}q 353. 2454 (M
+ H); Analysis: _Calcd: C 68.15; H 07 N 23. 84 25 F C. 67.43; H

7.81: N 23.45: RMR (cpcl3, 300 Mi&‘ﬁc*”ﬁﬂﬁgzc(m J =8, 3HMeZ BN (s, 3H),
2.30-2.40 (m 12Bhy 2.47n93, 3H), 2.60v2,75 (m 2H) #.430e4250 (M 1H),

6.60-6.70 (mq1 7.0047.15 (m Cl - cd: 361 2140,
Found: 361. rqu()ZSr%ﬁM + H: L NWR (CDC%QH%M) o e gal‘

1.00-1.10 (m 282 2.17%s, 3H) NWBG-penty3H) | 2,36 (%4 599 Ph 47 (s,
3H), 2.85 (t, J 288, 2H)n 3.30-3.40 (mMepnlH), 4.40-4.55 stme, -2"5') 7.00-7.18
(m 3H). 35 aa) g,-HRVB:  Cal cd: 363. 2(2%7 Found 363. 243141#M+ H): -125 WD
98/ 03510 PCTI US977'13072 RMR (CDCL3, 3 : 1.01 (t

1.75-1.90 (m 2H§85 2. 15 ¢s, 3H), 2. 19H(35he8ﬂ) 2.35 (s,2:3Hpe2-Pp, 40 (s, 3H),
g.gg(gs,laH)ls 2.98 (t, 2W, J = 8), mdrbifhold (M 2H),2,4-4854n30 (M 2H),

287 N N (CH2Ph) CH2CH20Me 2,4-Mes-Ph

288 N NHCH (CH2Ph) CHpOMe 2, 4-Mas~Ph

289 N NH-4-tetrahydropyranyl 2, 4-Me2-Ph

T 280 N NH-cyclopentyl 2,4-Me>-Ph
20 291 N 1,2,3,4-tetrahydro- 2,4~Mes>~-Ph

isoquinolinyl
292 N CH2=-1(1,2,3,4~-tetrahydro- 2,4-Me3~Ph
isoquinolinyl)

293 N OEt 2, 4-Me2-Ph

25 294 N OCH (Et) CHaOMe 2,4-Me2-Ph
295 N OCH2Ph 2,4-Me-Ph

296 N O-3-pentyl 2,4-Mey-Ph

297 N SEt ' 2, 4-Me2-Ph

298 N S(O)Et 2,4-Me2-Ph

30 299 N SO2Et 2, 4-Mez-Ph
300 N CH(CO2Et) 2 2, 4-Me2-Ph

301 N C(Et) (CO2EL) 2 2,4-Me2-Ph

302 N CH(Et)CH20H 2,4-Me2~-Ph

303 N CH(Et) CH20Me 2,4-Me2~Ph

35 304 N CONMe2 2, 4-Me2-Ph
305 N COCH3 _ 2,4-Me2-Ph

Sz -117-



5 1H), 7.08 (d, 1H, J = 8), 7.10 (s, 1H). ab) C-HRVS: Cal cd: 363. 2297,
Found: 363.2295 (M+ H): NWR (CDC13, 300 MHz): 1.01 (t, 3H, J - 8), 1.35-
1.55 (m 2H), 1.75-1.90 (m 2H), 2.15 (s, 3H), 2.30 (s, 3H), 2.36 (s, 3H),
2. 46 (s %) 98/03500- 4. 30 (m 10 2H), 4.95-5.10 (br s, 2H),P§.,)g§,ggy 1H, J -
?. 10 (d, 1H, J = 8), 7.15 ( s, 1H. ac) Cl-HRMB: Cal cd. 368 9450

nd: 368. 24363 AnaIyS|s Calcd: C, 68.62, H 7.95 N, 19.06; Found. C
68.73, H, 7,97,°%, 19.0%; NVR (CDCFEOWEH3I15 Mz): 12065Mee-Pn) = 8, 3H),
1.70-1.90 (m 2397, 2.01N (d, J €(3)e6H)-py2i®® (s, 3Hp, a2e3%n(s, 3H), 2.46,
2.465 (s, s, 3Hogs 3 42,N3.48 (s, s, 3|§|), 3.53-3.63 Qﬂ- 259%4. 35-4.45 (m

1H, 6.73 (d, J . 6.97 (s, 2H). 20 (ad) C - 2FRa) cd: 352, 2501,
Found: 352. 2500 (°|v|+ . Anal ysis:2CERER C 71.76: 2H-M82¥B; N 19. 92,
Found: C 78 5310H 8. 16; N 19.28; 2NMRe CDCL3, 300 wz.)qe hOl(t, J =8,
6H), 1.58 -1.73,(m 2H), 1701853%@‘“-1) 2.02 (s "2 2.19 (s, 3H);
2.45 (s, 3H), 4.12-4.28 (m 1H Td 0 - 8, 1 THOLE (s oH). (ae)

O - HRVB: Cal cd2398. 25956, Found: 3F8°2831 (M + H);'Aﬁaéyehs Cal cd: C
66.47; H 7.86:31B: 17.692, Found Grp@ilayd; H 7.79;3N- M;{{) »£0; 30 NMR
(CDC13, 300 2.00 (s, 2. 30 3 2.37 (s, 3H),
3.40 (s, HbNH%)l (t, ’(J = 8, 4‘%13‘% £%°MO (m %eig‘éf‘ 2H). (af)
Cl - HRVS: cé d3125o 1144, FoundSHAE)CHZCYaNYeY + H) : Anahs/s-tps Cal cd: C
50.67; H 5.3731be0 15c55.= Br: 35 17n#d; Found: C A3, 38uedlen5- 84 N
14.90; Br: 17244“1 126, WO 98/ 03510 PCT/ US97/ 13072i NVR ( CDCL3, 360 M)
57 (s,

2.32 (s, 3H) %‘H) 3 . XB-iPentylgh) | 3. GOBETf-MEO-Bhg | 24l 3 .
69 (q, J =8, 3 ?—DJ -2 (s, N@‘PD‘CHNBzO@{)CAzOMEO (m2,14H)5 Me36PN 3 (dxolchFs 8,
1H), 6.93 (dd, 3dsao 8, C1Me 1H), 7. 2A(6-c3hs7 8, .5 1H) 4_ye,-pn oil
15 3202k c-Me morpholino 2,4, 6-Me3-Ph 139-141
3213pP C-Me NHCH (CHo0Me) 2 2-CN-4-Me-Ph 152-153
32229 C~Me N (c~C3Hg5) CHCH2CN 2,4, 6-Me3~Ph 149-151
32428 C~Me NHCH (CH2CH20Me )} CHoOMe 2~-Me-4-Br-Ph 115-117
325at C-Me NHCH (CH20Me) 2 2,5-Me2-4-Me0O-Ph 55-57
20 3263u C-Me N (CH2CH20Me) 2 2,5-Me2~4-MeO-Ph 72
327av C-Me NH-3-pentyl 2, 5-Mes-4~-Me0O-Ph 45-47
32gav C~-Me NEt> 2,5-Me2-4-MeQ-Ph oil
329ax C-Me NHCH (CH»0Me) 2 2-Cl-4-MePh 80-81
3302y C~Me NCH (Et ) CH20OMe 2~Cl=-4~MePh 77-79
25 3318z C-Me N (CH2CH20Me) 2 2-Cl-4-MePh oil
3322 c-Me (S) -NHCH (CH2CH20Me ) CH20Me 2-Cl-4-MePh 139-140
33360 coMe N(c-C3Hs) CH2CHCN 2, 5-Me2-4-MeOPh 120-122
3349 c-Me NEC 2 ' 2-Me-4-MeOPh 0il
33sbh  c-Me OEt 2-Me~4-MeOPh 0il
30 336PL  c-ome (S) -NHCH (CH2CH20Me) CH20Me 2-Me-4-MeOPh 0il
33703 c-Me N{c=C3Hg) CH2CH2CN 2-Me-4-MeOPh 129
338bk  c-Me NHCH (CH2CH20EL) 2 2~Me-4-MeOPh amorph.
339 C-Me N(c-C3Hg)CHaCHZCN 2,4-Clp-Ph 109-110
340 C-Me (S} ~NHCH (CH2CH20Mae ) CH20Me 2,4~Clp=-Ph 93-94
35 341 C-Me NH-3-pentyl 2-Me-4-BrPh 118-119
342 C-Me N (CH2CH20Me) 2 2-Me-4-BrPh oil
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ag) Cl-HRMS: Cal cd: 434.1192, Found: 434.1169 (M + H);
52.54;: H 5.58; N 16.12; Br:

Anal ysi s:

Cal cd: C
18.40; Found: C. 52.57; H 5.60; N 15.98;

Br: 18.22; 10 NMR (CDCL3, 300 MHz): 1.00-1.07 (m 3H), 1.65-1.85 (m 2H),
2.35 (s, 3HWOBNEE 2 47 (s, 3H), 3.40, 3.45 (s, s, 3H) PCBUSEIET? 3H),
4g25-4.45 (m 1H), 6.55 (d, J = 8, 1H), 6.92 (dd, J = 8, 1, 1H), 7.20-

0 (m 2H). 15 m) Cl -¢4RWE:  Calvach (cB3AP2266oMdmound: 337Zm22%h (M + Hyj,
Anal ysi s: Cal cd: 4 70. H  8.06y Found: H 7.66; N
20.34; NMR (CDClB 300 %ﬁﬁ 1.35 gi’”’m”gg" 6H) oéf ZQZ q’gH) 2. 3%,
3H), 2.30 (s, 3H)3452. 38 Q¥e 3H), 4NOGH (EDKFHegEE J - 8 4?H)4 S (s, 2H)77
ai) Cl - HRVE: Cal Cths 412.2%d3, Fomdeicnddn) BORT M + Hz-veMnabygins: Cal gd: C

67.13; H 8.0§;
300 MHz): 1. 24 (t

I\gq‘fl? 02C

206(5

Z5 6H),

C @422, H 7.85 N

2. 20 (Z‘MeéFE

3; NVR (CDC13,
¥h) 30 (s°*13H)

2.43 (s, 3H), 3.6 (q, ~J-Ms 8, 4H), NB-Gefwd, J 8, 32:M&M)}ClED 75 (dek-124 =
8, 3, 2H), 4.55-4485 (mc-kE), 6.75 Nidu oﬂlzoue% 1H) 629% GSe1eH) - ) )oin
Cl - HR!VB: . Cal cdz 95% 25565 Found: SQ%C%SﬁS 3% b,fxnal ¥,§| s: Calcd: C
66.47; H 7.86; 17. 62 M Found: E7BE"8 H 7 62: o9 NVR ( EDE13,
300 MHz): 1. 95-2.3J§0 (m <My, 2.20 (s, N84, 2 32 (s, 3the-42C1ph (s, 3HHil
3.38 (s, 3H) 103. 43, (s, G, 3.50-3. 70uks 4.58-4.4Q4(f@enlH) . 6.87 35
(d, J - 8, 1H), 6.95 (s, 2H). ak) C-HR Cal cd: 338! 1981, Found: 338.1971
(M+ H); -127 WO $8/ 035F0MPCTI US97/ ¥ar7pensg Anal ysi's: TR 67, B-17k
6.87; N 20.06; 3I@und: c2Me 67. 67; MNHCHICEXOMeN2 20. 31; NUVR-{-Ged8, 300 MHz):
215 (s, 3H), 2 23565, e 235 (Sendthons?; 43 (5 ey dudBed L ) 2.8
4H) , _5 4.35-4.45 (m 4'29 Me? 00- 7. NHCH(&],CH i al) d I—_Ilé’lMS _Mggllphcd 4?045 1297,
Found: 464.1297 (“NP+ : 2 -110
15 357Pn c-Me N (c-Pr)CH2CHCN 2-Cl-4-MeOPh 127-129
358b0 C-Me NEt 3 2-Cl-4-MeOPh oil
359PP  c-Me NH-3-pentyl 2-Cl-4-MeOPh 77-79
360 C-Me NHCH (Et ) CH2CH20Me 2-Cl-4-MeOPh
361 C-Me NHCH (Me ) CH2CH20Me 2-Cl-4-MeOPh
20 3862 C-Me NHCH (Et) CH2CH20Me 2-Br-4-MeOPh
363 C-Me NHCH (Me) CH2CH20Me 2-Br-4-MeOPh
364 C-Me NHCH (Et ) CH2CH20Me 2-Me-4-MeOPh
365 C-Me NHCH (Me) CHpCHp0Me 2-Me-4-MeOPh
366 C-Me NHCH (CH20Me) 2 ‘2-Cl-4, 5- (Me0) 2Ph
25 367 C-Me N (CH2CH20Me) 2 2-Cl-4,5~(MeO) 2Ph
368 C-Me NHCH (Et) CH20Me 2-Cl-4, 5~ (MeO) 2Ph
369 C-Me N (c-Pr) CH2CHZCN 2-Cl-4, 5- (Me0) 2Ph
370 C-Me NEt? 2-Cl-4,5-(MeO) 2Ph
3N C-Me NH-3-pentyl 2-Cl-4,5-(MeO) 2Ph
30 372 C-Me NHCH (Et) CH2CH20Me 2-Cl1-4, 5~ (MeO) 2Ph
373 C-Me NHCH (Me) CHoCH20Me 2-Cl-4, 5~ (MeO) 2Ph
3749 c-Me NHCH (CH20Me) 2 2-Br-4,5-(Me0)2Ph  137-138
375 C-Me N (CH2CHp0Me) 2 2-Br-4, 5= (MeO) 2Ph
376Pr  C-Me NHCH (Et) CH2OMe 2-Br-4,5-(Me0) 2Ph  147-148
R 35 317 C-Me N{c-Pr) CHoCH2CN 2-Br-4, 5~ (Me0O) 2Ph
378PS  C-Me NEt2 2-Br-4,5-(MeO) 2Ph 52-58
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3.40 (s, 6R),

2.40 (s, 3H),

3.75 (t, J

NMR (CDC13, 300 MHz): 2.28 (s, 3H),

=8, 4H), 3.83 (s, 3H), 4.20-4.50 (m 4H), 6.93 (dd, J =8, 1, 1H), 7.20

10 (s, 1H), 7.24 (d, J =1, 1H. am C-HRVS: Calcd: 418.1242, Found:

418.1223 (Wo®smbsio NMVR (CDCL3, 300 Miz) : 1.00 (t, d, J = gyds 7@
5-1.75 (m 4H), 2.34 (s, 3H), 2.49 (s, 3H), 2.84 (s, 3 A .27 (m
. 6.19 (d, J =8, 1H), 15 6.93 (dd, J = 8, 1, 1H), 7.21-7.30 (m 2H).

an) O -HRVB: CaP®d: 4097086, Fourftt- 34m't1079(|v|+2+-|pr 4, MivieOCPEL3, 300
MHz): 1.35 (t, 3ac 8 6ibe, 2. 28 nfish (£ Aicnmd0 (S,2 BH)q, s%&%) s _3H),

3.90-4.08 (m 2 4. 20 7.20- 20
7.25 (m 2I(—|) agg al - %I\%?é (gl’c'g%’cf?ig? Mffound %6‘8‘ is‘?‘zO(MM H:  NWVR
(CDC13, 300 MHz382 0. 7551Meg0 (m JMHCH (€H20Be)2. 00  ( A-CRH) 6- memﬁzs(:s 3H), 2.28
(s, 3H), 2.3 (383 3H) c-M8. 53 (s, BidhpciBo®3. 10 (M.clH) ¢- feBPsh: 55 (M 1H),
25 7.00-7.15 (mg3H) Ol - HRVG 297. 1988, _Found. 39% 1984 (M + -
H: NWR (cpci3; 300 RV I F%“‘E§F€“2°§e5o (s2-%4pfs 6- e@iprns 3H) 361
(dd, J = 8, 8 9, 3.89e(dd, ] N(BPrEHOHON 3. 882661, 4359(Med)£1>8 4.70 (m

1H), 6.75 30 (d3se) - _MLH) 7.20 (dggey) = 8, 1, @ép = 1 1H) "
7.40 (s, 1H . ag) Q- TN Cal cd: 3752297, Found. 375 228 ’(Pli’/l
Analysis: Calcd™'C. 70" 88, 7. 01" REPINY4;  Fodnth-9€s- YeOuPh H; 6 99; N
22.45; 35 NWR (TBC13, @08 MHz): N@HRQG)@HSSHz(Om 2H) 2-dL-Q06-4M85) 226m  1H), 2. 00
(s, 6H), 2.19 ($9 3H) ,cRe32 (s,N,.?d;D(Me,CJ.,%&,' WL 98/ 035310 PbCT(/MLJ?Qy 13072 i 2.44
(s, 3H , 2 .84 (t, J =8, 2H 0 (m t, 8,
2H) , 6.95 (s, . &0 - HRVE: ““ééf%'a"“eam 11922- 'frdﬂnﬂ"ma@m?mlsg(m + H;
Anal ysis: Cal cd391C. 5Z-B4; H: 5. 58CcHNMH206:22; Br: 2-Me-1864@e0)eund: C
52.75; H 5.59;3% 16.1Qe Br: 13,.,@7(;,:,:}\3!\@0,(&@0- 132-»%(19,%@6)2%19 (s, 3H),
2.30 (s, 3]135) 393 C-Me N{c=-Pr)CH2CH2CN 2-Me=-4, 6~ (MeO) 2Ph
395 C-Me NEt? 2-Me-4, 6= (MeQ) 2Ph
396 C-Me NH-3-pentyl 2-Me-4, 6~ (MeQ) 2Ph
397 C-Me NHCH (Et) CH2CHOMe 2-Me-4, 6- (MeO) 2Ph
" 398 C-Me NHCH (Me) CH2CH20Me 2-Me-4, 6~ (MeO) 2Ph
20 399 C-Me N(c-Pr)CH2CH2CN 2-Br-4, 6- (MeO) 2Ph
400 C-Me NEt?2 2-Br-4, 6- (Me0) 2Ph -
401 C~Me NH-3-pentyl 2-Br-4, 6- (MeO) 2Ph
402 C-Me NHCH (Et ) CH2CHa0Me 2-Br-4, 6-{Me0) 2Ph
403 C-Me NHCH (Me) CH2CH20Me 2-Br-4, 6~ (MeO) 2Ph
25 404 C-Me NHCH {Et ) CH2CH20Me 2-Me-4-MeOPh
405 C-Me NHCH (Me) CH2CH20Me 2-Me-4-MeOPh
406 C-Me NHCH {CH2O0Me) 2 2-Me0-4-MePh
407 C-Me N (CH2CH,OMe) 2 2-Me0-4-MePh
408 C-Me NHCH (Et) CH2OMe 2-Me0-4-MePh
30 409 C-Me N{c~Pr) CHCHCN 2-Me0-4-MePh
410 C~Me NEt2 2-Me0-4-MePh
411 C-Me NH-3~-pentyl 2-Me0-4-MePh
412 C-Me NHCH (Et ) CH2CHoOMe 2-Me0-4-MePh
413 C-Me NHCH (Me) CH2CH20Me 2-Me0-4-MePh
35 414 C-Me NHCH (CH20Me) 2 2-Me0-4-MePh
415 C-Me N(CH2CH0Me) 2 2-Me0-4-MePh
/¢ -120-



2.47 (s, 3H), 3.43 (s, 6H), 3.60 (dd, J =8, 8 2H), 3.70 (dd, J = 8,8,
2H), 4.58-4.70 (m 1H), 10 6.71 (d, J = 8 1M, 7.08 (d, J =8 1M, 7 .37
(dd, J 81%% le 7 .45 (d, J =1, 1H) . as) C-HRVB: Calcd: 448.1348,
Found: 448 ’4‘1’?]%??0 H: Analysis: Calcd: C 53.58 H 5,85 PQUUSHHI®R g

82; Found: C 53.68: H 5.74; N 15.52; Br: 15 13.03; NVR (CDC13, 300

): 1.95-2.10 (416 2H) .c-£e20 (s, N?r&'xb(’ac?c@gnés 3H), "Z-Még-fl(-?!ep 3H ., 3.38
(s, 3H). 3.41 (s, 3H) 350367£ 4.55-4.70 (m 8 89 (d, J
8, 1H) . 7 .05 (d7) = &My %‘5"(’ 2CHaN o g, Zr“e‘?m)-MePr 47 (d, J =
1, 1H). at) CI-HRIVE Calcx:ele 400. 2349 Kound: 400. 2348(2MveoH)pepnAnal ysi s:

Calcd: C C - H 7.32; N 17 Found: c 63. 4 7.08: N 17. 14;
NVR (CDClS 300 l]\3H§ 2. 1%‘* ig Sy tn* 25%2“533'6 , 2 .46
(s,- 3H , 3 (4§° 6H) C- Ms 60 (qNHCHJEHOHzcwe 3.70 (ZqMGQ]"*‘MG’h 2H) 3. 85

(s, 3H, 4. 59 4.420 (m clhﬁ 6. 70nKcsh,(Meh cHoBo0kEl) , 6. 7G-1&0-4-MdBh, 6.96 (s,

1H). au) CI-HRNB429§!Cd &14 25053ﬁﬁeyn%23 %4 ?493(N1} E%’(ségQNNR (- 13

300 MHz): 2.15 (s ™9 (s
6H), 3.76 (t, J4248 4dyMe 3.84 (s N<9MCH2QMe2@-4 45 (m2-¥e9-3-@PR7 (s, 1H)
ﬁliv%?)(g:s[l)blél_i) aV)429|-HRM5M Cf(’ﬂ Cdi] Bp&gugé’r)'i%or@und 368 %?4%%2"’)15 (35
; t, = m : s,
3H), 2.20 (s§8 I\/H‘Z"z 30 (%e ©129 \MCQ%?’GQ%C_L"GJ%CT/ US97 1%?5’72 “GE 247 (s,
3H), 3.88 (s, 3H)4274 10C4M80 (m 1H), 8215 (d, J - 82-M49-4-C1Bh78 (s, 1H) ,
6.98 (s, 1H) . awy), CI-HBB/,@e Cal cd §§3§, g,:l.%l Found 353uAl7c16M + H ;. NWR
(CDC13, 300 MHz): _1.35 (t, J = X %é E%%’ 19 (s, 3H), 2.28
(s, 3H), 2.40 (s, 2%H) : 3’1—'b° ‘éééz%zﬁ(m AHF S TYEER 1 H), 6. 95
(s, 1H). ax) Cl 4BRM\E: Cathecd BQWEBW)CFMGM 390. 1688M0vi+ClRlh;  Anal ysi s:
Calcd: C 58483; H 6.20; N 17.96; O:
NOTES FOR TABLE 1:
a) Analysis Calecd: C, 52.69, H, 5.17, N, 17.07, Cl,
17.28; Found: C, $2.82, H, 5.06, N, 16.77, Cl,
17.50.
20 Db) CI-HRMS: Calcd: 406.1565, Found: 405.1573 (M + H);
Analysis Caled: C: 59.11; H: 6.20; N: 17.23; Cl:

17.45; Found: C: 59.93; H: 6.34; N: 16.50; Cl:

16.95;
NMR (CDCl3, 300 MHz): 0,95 (t, J = 8, 4H), 1.30-
25 1.40 (m, 4H), 1.50-1.75%5 (m, 4H), 2.35 (s, 3H), 2.48

{s, 3H), 4.30~4.45 (m, 1lH), 6.15 (d, J = 8, 1H),
7.30 (s, 2H), 7.50 (s, 1lH)

c) CI-HRMS: Calcd: 392.1409, Found: 392.1388 (M + H);
NMR (CDCl3, 300 MHz): 1.00 (t, J =8, 3H), 1.35 (t,
30 J =8, 3H), 1.41 (q, J = B, 2H), 1.65-1.85 (m, 2H),

2.30 (s, 3H), 2,40 (s, 3H), 3.85-4.20 (m, 4H), 7.30
{s, 2H), 7.50 (s, 1lH).
d) CI-HRMS: Calcd: 404.1409, Found: 404.1408 (M + H);
NMR (CDCl3, 300 MHz): 0.35-0.45 (m, 2H), 0.52-0.62
35 (m, 2H), 0.98 (¢, J = 8, 3H), 1.70-1.90 (m, 2H),
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10 9.09; Found: C. 58.95; H 6.

MHz): 2.35 (s, 3H), 2.37 .(s, 3
=8 8 2H 3.68 (dd, J =8, 8,
1H), 7.12wWai9s/apste 8, 1H), 7.23

HRMS: Cal cd: 374. 1748, Found:
04, H 6.47; N 18.73;, d:

28, N 17.73; d: 9.15; NWR (CDC13, 300

H), 2.48 (s, 3H), 3.42 (s, 6H), 3.60 (dd, J
2H), 4.59-4.72 (m 1H), 6.72 (d, J = 8,
(d, J 15 8, 1H) , 7 .32 l(@rméﬁ)lsonaw
374.1735(M + H); Anal ysis: Calcd: C
9.48; Found: C. 61..47; H 6.54; N 18.23;

C: 9.61; NWR (CDC13; %3@0<M4z%ﬂ>r120130(t<s J3d) g, 33€H; 4 0220 28) §8 (m 4H),
ggg gsé43l(-l) 2 37 (6,03+H), 2403 48 (zik,), 3. 301,(5,%9;;, 374cg,013( 4571 , s,dsH)J
. - o. m =
8 1H). 7.07 (d J :&8’3’&1 g6l foar H)“Qir&§§7 gz %Péd(wm 1853,
Found: 404.1839(M + ]1\3|VR3@@D§§3’ 3@)02%23 320 2(.40 35, 3R 38 (s,

~;>H)11 (3 48 (_5s 3H) 3 412) (s, 68h),, 33786(£} . 93=8,8, 4H4H)1H) 2 63)02:%% (m 4H),
Cal cd: 404. 185’3 Fo 4%’ 4%043%1é§9( E/f’g I—#H‘)’O3é5'A Nsis: C 59.47: H 6.50:

N 17.34; O: 879; CFGIRME: CCaBoAT3406f 15656 FndL7 406, 1678 8M73;1)NVR
(CDC13, 300 MHz): 1. mz(cfb&l(gm 38b) MH2) 350(@0 (t.3H)J1 = e38 (%) ?F%@ ?c46 (s,

3 3,38 3 3 41 3 47584 7h
6H)85 35 (d(SJ -H) &. i’i" iy 33 ? (4%4 1-@0-}- 808(“"{“—5“)'7 32 (s,

1H). -130 WO 98/ 0351:0mvsusgmns@?:zoomb)mm. HRMe -4Cabcdn, 398) 2246, Found:
391.2258 (M + H); Analoss.93 Gn, 67u67:7 Ho 6(571,21431 31 52,( Fopnd: C 67.93;

H 6.70; N 21 8 ?ﬁFH%ﬁgCISCi 00 M1z A 84 0.91 5

(m 2H), 1.00-8 Ces, 3%{012%260@@ §P1)1 099(Nst H3H), 2.45
(s, 3H), 2.85 (t J NMRg (CDZR{p, 3008MBz30 Y MA2 1Md),, J3=88,(34H) 3H),6%- 78 (s,
1H), 6. 95 (s, 1H). ibeyo Qh HBN$ g:a.j;g,dts38_36‘;”21%2,4 Fqgnd3H§86 %ﬁﬁl (M + H);
10 Analysigg G 62.3g, Hy £,98: ¢ (m, 2HY, 4.35-4.45 (brs, 1H), 6.50-
6.60 (m, 1H), 7.30 (s, 2H), 7.50 (s, 1lH).
CI-HRMS: Calcd: 364.1096, Found: 364,1093
Analysis: Caled: Cr 56.05; H: 5.27; N:
19.46; Found: C: 55.96; H: 5.24; N:
19.25;

NMR (CDCl3, 300 MHz): 1.35 (t,
3H), 2.40 (s, 3H), 3.95-4.15
7.50 (d, J = 1, 1H).
CI-HRMS: Calcd: 438.1464,
NMR (CDCl3, 300 MHz): 1.22
3”H), 2.47 (s, 3H), 3.39 (q, J = 8, 4H), 3.65 (dd, J
=8, 1, 2H), 3.73 (dd, J = 8p 1, 2H), 4.55-4.65 (m,
1H), 6.75 (d, J =8, 1H), 7.30 (d, J =1, 2H), 7.50
(s, 1H).
CI-HRMS:
Analysis:
18.74; Found: C:
18.45;

NMR (CDCl3, 300 MHz):

1.70 2H), 1.70~1.85

h) (M + H);
19.23; Cl:
18.93; C1l:

20
J = 8,

4H),

6H),
7.30

2.30 (3,

(m, (s, 2H),

Found: 438.1454 (M + H):
(t, J = 8' GH), 2.35 (s, N

i)

25

30 Found: 378.1249 (M + H):
H: 5.61; N: 18.51; Cl:

5.65; N: 18.35; Cl:

Calcd: 378.1252,
" Caled: C: 57.15;
57.56; H:

b))

1.55-
3H), 2.50

1.00 (¢, J = 8, 6H),

35 (m, 2H), 2.35 (s,

(m,
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62.48; H 6.83; N 18.15; NWR (CDCL3, 300 Miz): 7.1 (d, 1H, J=28), 6.9 (d,

1H, j = 1), 6.8 (dd, 1H J =8,1), 6 . 7 (br. d, 1H 8), 4.7-4.6 (m

1H, 3.85 (S, 3'70-3.55 15 (m 4H), 3.45 (s. 6H), 25(s 3H), 2.3 (s,

3H), 2.15 "234? bd) Cl-HRVS: Cal cd: 400.2349, Found: 400PCBRSIYNNR H):
(CDC13, 300 MHz): 7.1 (d, 1H, J = 7), 6.85 (d, 1H, J=1) 675(dd

29 (s, 3H 295 (5 ol M atia s Sk BE Tt g a5

. S, , S

Found: 370.2247 (M + H: 5P’Ah%ﬂ )s' 705%53@2 LH) 7.38; N 18.96; Found: C

65.28: H 7.27; N¢) 18. G1-HR%S NVRAICRC13,98300 30bzFoudl 96 . dddo J(M—+8)4,) 6 85

(d, 1H J =1), 6. 8 (ﬂﬁlal sJ 'Ca8.|.c:l:i) ok goSQE\ g. }"Sozéq( 11):35'3), Cé 9 (S

"1H), 3.85
éﬂ‘b., |2_?2(s, él—l) 19- rﬁ°‘£‘l‘{) Cr. ?@ -@8; §H4J5%o7f$ 130 as;) CCl:- HAVS:

Cal cd: 379. 2246, Found17357“9 2248 (M + H); NMWR (CDC13 300 M—lz) 7.1 (d

1H,°J = 8), 6.85 (d, Mq 8

3.85 (s, 3H), 3.0 (1, 2H gcmli;@o Mﬁ?g éll:%) 83"?’) Zzl—si)% 57, E&

1.9-1.8 ( m 2H), 1.0 %t 3% 131229y §g) (my m\/susaﬂd@, 346e. 2137

Found: 340.2122 (M + HH) - 131 WO 98/ 03510 PCT/ US97/ 13072 g Ng/ﬁ (CDC13 300

M) @ 7.1 1H,, J 85 J.=.1) 5 =

4, 2)4 0 (br(dlo ?H) _C%) 5’% ﬁ(aq’id 592 &1891 2""3”(‘17 3 %H)139é $M (’sH)'BH)

1.35 (t, 6H J = 7). B“Pb%)@l@lapewéoocﬁ gti: 3138 1665,9 Fodnd 6H31316864 (M +

::%b NE|IZ) C|7- TR?/S Cal cd:g8 540G, 23419,,6E090d<s40ﬂ{>23426 4(dV'(J§ H)sa) ,N?’EG&C%)C%@(S
i n,

3H) , 3)735(m (]"‘3 z‘ﬂé‘)’ g %‘é" '%‘d'2J5 Y g}io 2.3 10 (s,

3H), 2.2 1s, 3H) ,m>2 -Cﬂ-gm(sm QH}Cdbj)923114-%185‘0@1dcd393714269®1\4 Faund:

377.2092 (M HsH); Analysis: Calecd: C: 58.17; H: 5.92; N: 17.85; Cl:
18.07; Found: C: 58.41; H: 5.85: N: 18.10; Cl:
17.75;

NMR (CDCl3, 300 MHz): 0.90-1.05 (m, 6H), 1.35-1.55
(m, 2H), 1.55-1.85 (m, 4H), 2.35 (s, 3H), 2.48 (s,

20 3H), 4.20-4.35 (m, 1lH), 6.15 (d, J = 8, 1H), 7.30
(s, 2H), 7.50 (d, J =1, 1H).

n) CI-HRMS: Calcd: 337.0623, Found: 337.0689 (M + H);

Analysis: Caled: C: 53.43; H: 4.18; N: 16.62; Cl:
21.03, Found: C: 53.56; H: 4.33; N: 16.56; Cl:

25 20.75;
NMR (CDCl3, 300 MHz): 1.60 (t, J = 8, 3H), 2.40 (s,
3H), 2.55 (s, 3H), 4.80 (q, J = 8, 2H), 7.30 (d, J
= 8, 1H), 7.35 (dd, J = 8, 1, 1H), 7.55 (d, J = 1,
1H) .

30 o) CI-HRMS: Caled: 383.2321, Found: 383.2309 (M + H);
NMR (CDCl3, 300 MHz): 2.00 (s, 6H), 2.20 (s, 3H),
2.30 (s, 3H), 2.45 (s, 3H), 3.45 (s, 6H), 3.61 (dd,
J=28, 8, 2H), 3.70 (dd, J = 8, 8, 2H), 4.60-4.70
(m, 1H), 6.70 (d, J =8, 1lH), 6.94 (s, 2H).

35 p CI-HRMS: Calcd: 370.2243, Found: 370.2246 (M + H);
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Analysis: C. 67.00; H 6.44; N 22.32; Found: C 67.35; H 6.44; N 22.23;
NVR (CDC13, 300 MHz) : 7.1 (d, 1H, J =8), 6.9 (d, 15 1H J = 1), 6.8 (dd,
1H J =8,1), 4.55-4.4 (m 2H), 3.85 (s, 3H), 3.4-3.3 (m 1H), 2.85 (t,

2H, J = , 3H), 2.3 (s, 3H), 2.2 (s, 3H), 1.1-
5-0.. ;050?@”({3_510(2% . H%)k) CI-I(-lsRIVB: H)Cal cd: EliS 22027, Founé’ﬂﬂ%g;’g’]ﬁ'i% (M+

20 NMR (CDC13, 300Hz) : 7 . 1 (d, 1H J =8), 6.85 (d, 1H J - 1),
6.75 (dd, 1H, J - 8@alg¢sﬁs(mcauad c3.85.08; 8H)7. 3@7&315( . 4H), 3.6

(q, 4H, J - 7), 2 125(t 6H J =
7). 25 bl) Cl - HRVE: Spd: 9?)120851&2?’52 %Foun 9'2‘%0 {8l (M+ H: bm Ol HAVS
Cal cd: 390. 1697, Foulld® SR:h3707A00 2nh§ G~ VB 2GAPcds, 3B, 1465,
Found: 397. 1462(M + B35 bo) H)- HI%NBs Q?aL cel) 369, 61053<%d Fgugd 0. 1514(M +
H; bp) C-¢1RVS: C 3 1748 Fo nd 374. 1737 ; )q) Cl - HRVS:
Cal cd: 479, T155, Fou%m"437989111‘§z?( k&': brifla 4 &Qu é‘& lztéa 1219, -
Found: 463.1211(M + #70 @halysi 8, CéHobd 75 5(d 96, =HS8, 51828, No07154}5, Br:
17.28; Found: C 52.29% & 15”62,7 No %4, 794 Br: 17.47 35 bs) Cl - HRVB:

Cal cd: 433.1113, F 3 111 bt) NH3-Cl MS: Cal cd: 406, :
Fou(r:Id 406 (M 3 ‘H)OU@PI 8%’}?516 2,%‘7%9#)%‘3’67236%13@19% dbg:r?,ﬂ)zoo MHz )
16 7.28 (d, J=10z, N¥§, (Cij.g, G0 FHgHz, 2149, (6. 98) (s2.2%)(s,6.3R)(d, J=9,

1H, 4.63om 1H), 3,79 (5, 38h),, 2336 (£T) #H), 334‘62<§ )6H)3 2 4L (s, 3H),
2.32 (s, 3H). 5 EXAI\@’LE 43 Pre argtlon of 2,4, 7-di ne I% 8-(4- met hoxy- 2-
10 net hyl phenyl) (1, 5 &)~ p 1 1487 ﬂe rrll=a 8, lihere R3

is CH3, RlL is CH3, Zi%® C(-SCI—BH)Ar 7| sOZMrdJ rFet7hyI1|thenyI )
5- Acet ami di no- 4g( 4- @%2 eRuBY: PRERYI o8- Fhrundet Byh PYSAZOhE. AfStiC

acid salt ( 602 ng, 2 mmol) was
Analysis: Calcd: C: 67.96; H: 7.71; N: 19.81;
IS5 Found: C: 67.56; H: 7.37; N: 19.60;
NMR (CDCl3, 300 MHz): 1.03 (t, J = 8, 3H), 1.65-
1.88 (m, 2H), 2.17 (s, 3H), 2.30 (s, 3H), 2.35 (s,
3H), 2.45 (s, 3H), 3.40 (s, 3H), 3.50-~3.62 (m, 2H),
4.30-4.45 (m, 1H), 6.51 (d, J =8, 1H), 7.04 (d, J
20 = 8, 1H), 7.10 (d, J =8, lH), 7.12 (s, 1lH).
8} CI-HRMS: Calcd: 338.2345, Found: 338.2332 (M + H):
Analysis: Calecd: C: 71.18; H: B.06; N: 20.75;
Found: C: 71.43; H: 7.80; N: 20.70;:
NMR (CDCl3, 300 MHz): 1.00 (¢, J =8, 6H), 1.55-
25 1.70 {(m, 2H), 1.70-1.85 (m, 2H), 2.19 (s, 3H), 2.30
(s, 3H), 2.35 (s, 3H), 2.46 (s, 3H), 4.15~4.26 (m,
1H), 6.17 (d, J = 8, 1lH), 7.06 (d, J = 8, 1H), 7.10
{(d, J =1, 1H), 7.13 (s, 1lH)}.
t) CI-HRMS: Calcd: 324.2188, Found: 324.2188 (M + H);
30 NMR (CDCl3, 300 MHz): 1.25 (t, J = 8, 6H), 2.16 (s,
3H), 2.28 (s, 3H), 2.35 (s, 3H), 2.40 (s, 3H),
3.95-4.20 (m, 4H), 7.05 (dd, J = 8, 1, 1H), 7.07
(s, 1H), 7.10 (d, J =1, 1lH)
u) CI-HRMS: Calcd: 346.1780, Found: 346.1785 (M + H);
35 Analysis: Calcd: C: 66.07; H: 5.54; N: 28.39;
Found: C: 66.07; H: 5.60; N: 27.81;
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m xed with a saturated NaHCO3 solution (10 nL). The aqueous m xture was
extracted with EtOAc three tines. The conbined organic |ayers were dried
over MgsH4, filtered and concentrated in vacuo. The residue was 20 taken
up in tol ueméofsi‘l?s’rﬂ_) and trimethyl orthoacetate 0.36 g, 3 REFAISP7AMI2 added
tgathe suspension. The reaction mxture was heated to reflux tenperature
er a nitrogen atnpsphere and ﬁtl rred for 16 hours. After being cool ed

to anbient tenperaturé, t HEDCedet P8R 52 i xt-die (fms3Ebncend? ated 3 vacuo
to give an oily solid.2.100lwmm3eh; ozres Dgrapieg) ( CEIC28+ 4e5H: {0, Ln)gf f7or0@ed
after renoval of solv o ygll ow viscous oil (Rf = 0.6, 210
ng, 37%vyield): hWR(dgﬁé H) g ﬁ%‘? ﬁ@ 1H, J - 8), 6.9 (d, 1H J -
1), 6.85 (dd, 1HVJ —Caf-f)RMsso QaBsd(s“%H)mz Boupd: 319 .218%B5M ¢, H3K)

2.4 (s, 3H), 52.15 (s,andHl)ysi6l- HRMRed Cad €b7.283. 4559, 4 Foundizp 2383. 1554 (M +

Hy. 35 -133 0 WD 98/03510 5 .PCILUS97/ 1307 VP
7- hydr oxy- 5- net hyl - %Eé)) clﬁil Srggz ﬁg‘t I'R% %hér‘?%py#gz%go(l 5-a] pyri m di ne
(Fornula 1 where A |sf‘&15| (RRCL 3, MEOO RHiZ)s @H40 ¥disIC:Nb, 3W),i2.16 (s,

2- tCEI Ioro 4- rr:st hx(/llpggnw%SzAahn@ﬂ 13-, ghzl @rso-<4dn?ﬁhylzofheﬂy<ls) ?zmt 42 (30
met hyl pyrazol e i SSO n..g acetic aC|
m.) with stirring. Et% I’ fg gngt%)%ce‘tao[ ( ’1|2}f/g rr%_ 5%% I“) W8 -t Rer®added
dropwi se to lPhe resulldi.ng soBution. Trf@@-ﬂeéét on IH)xture was then heated
Lo refl ux temper ahure candnibi [ eghddr 345 . 20001 Srobien 2201204t Qui Om

Lemperature. ELher (1eiiogles sRA AT 0 [eSul NG AT RLLRLE RS
42% yi el d): NWVR (CDC13,. OQOCOHZ)ZHB, 70 U(Toriss IHW), 2.73@2As( $H)IHR,.S5T. 23;7.09 (
m 2H), 5.62 (s, 1H), 3%,353.48, ($M3n)2- 39465¢adHs = G| V614,288 gMH).
15 (dd, J = 8, 1, 1lH), 5.70-5.80 (m, 1H), 7.00-7.20
(m, 3H). '
X) CI-HRMS: Calcd: 364.2501, Found: 364.2501 (M + H);
NMR (CDCl3, 300 MHz): 0.35-0.43 (m, 2H), 0.50-0.60
{m, 2H), 0.98 (¢, J =8, 3H), 1.20-1.30 (m, 1lH),
- 20 1.72-1.90 (m, 2H), 2.18 (s, 3H) 2.28 (s, 3H), 2.35
(s, 3H), 2.40 (s, 3H), 3.88-4.03 (m, 2H), 4.03-4.20
{(m, 2H), 7.00-7.15 (m, 3H).
y) CI-HRMS: Calecd: 353.2454, Found: 353.2454 (M + H):
Analysis: Calecd: C: 68.15; H: 8.02; N: 23.84;
25 Found: C: 67.43; H: 7.81; N: 23.45;
NMR (CDCl3, 300 MHz): 1,38 (d, J = 8, 3H), 2.18 (s,
3H), 2.30-2.40 (m, 12H), 2.47 93, 3H), 2.60~-2.75
(m, 2H), 4.30-4.50 (m, 1H), 6.60-6.70 (m, 1H),
7.00-7.15 (m, 3R}.
30 =2) CI-HRMS: Calcd: 361.2140, Found: 361.2128 (M + H);
NMR (CDCl3, 300 MHz): 0.75-0.83 (m, 2H), 1.00-1.10
(m, 2H), 2.17 (s, 3H), 2.30 (s, 3RH), 2.36 (s, 3H),
2.47 (s, 3H), 2.85 (¢, J =8, 2H), 3.30-3.40 (m,
1H), 4.40-4.55 (m, 2H), 7.00-7.18 (m, 3H).
35 aa) CI-HRMS: Caled: 363.2297, Found: 363.2311 (M + H);
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20 25 EXAWPLE 433 7-chloro-5-nethyl-3-(2-chloro

4- met hyl phenyl ) pyrazol o(1,5-a]pyrimdine (Fornmula 1 where Ais CH Rl is
M, RBis Cl, Zis CGM, A is 2-chloro-4-nmethyl phenyl) A m xture of

7- hydr oxy w0 ag03syd - 3- ( 2- chl or o- 4- net hyl phenyl ) - pyrazol o },&,@}.}m%zm di ne
(40 g, 3.5 mol), phosphorus oxychloride (2.7 g, 1.64 nm., 17.4 mmol ),

diethylaniline (0.63 g, 0.7 nL, 4.2 mmol) and toluene (20 nlL) was

stirred at reflux teNfRreangls,f G003MHADUrS, 01 hen i3H, Wasap,ooi efk 1,0 ggnbi ent

t enper at ur e. The vo tiles e e cu S chr orrat ogr aphy

( Et OAc: hexane: o’ﬁ étI'Le I’jggl dlj(% ggved% rlahl %l’ogg) % 95 3H

met hyl - 3- ( 2- chl oro 42 n} niA pRERy| P- g%b&»oliﬁ()l 8- 98] py“l’rmdm@ (8900 ng, 84%
yi el dg as g y(el I OWH;)319'7N\HS‘ ka4 Y@ P84 013_53403BCT111U59W 13972 :3(0( H
BOOFE 7 s, 1 1 1H, 3 =7 s, 1
2.55 (s, 3H)% 2. 45 (%“"3&63 (& 5%3’40?](‘3 g e a"cl g/e (SgoBHY MHH) . 5 EXAIVPLE 434
7- (per. tyl - 3- andhb) inﬂﬁM$y|-gaazdch3@ﬁ<£297, Found: 363.2295 (M + H); .

4- et hyl phenyl)PyraMm[(hn@lg) ) P00 gk )ne 1 Foar 1w, aa;l1 whes e5)A 'ﬁ A Rlli)s
Me, R3 is penty mno Me, Arls oro4rrety eny A
sol ution of 3-pentyl ?ﬁ ’Zéihgf %51 bl Prapl) s 215 (s, 3H), 2-30

7-chl or o- 5 met hyl - 3- (- (ﬁhﬂ)oré a6 fet 3H)phenyle) pyrazm o (4L, 1®~a).pyr ik« di ne
(200 ngy, 0.5 15 rmql;.)) IQ @|5agt lefsoxuq,&; ( VBO, &0 m_) NS o tirred at
150C for 2 hours; cool ed_ to _anmhi ent terrper dature. The reaction
m xture was then pourgc? dﬁfo Hoa! eF 9()1'0(7 rJrL) afd Hiked' . Three extractions
wi th di chl or ome®)harfd-BR¥Shi nQaléed: ciitbi2daéd, oF gamd C 3@@/@&18620 w th brine,

drying over MySO4, fidaratison a@yleoeme.-valseo% 51 VPTés | 1y, V3gugepr oduced a
4 or

ellow solid. Fl ash chro to Et_ OA hexanes eéd a white
y )mat oggaphly ( ELC §55 1 Ntk (CDC13, 300
15 MHz): 1.05 (t, J = 8, 3H), 1.70-1.90 (m, 2H), 2.01

(d, J = 3, 6H), 2.20 (s, 3H), 2.30 (s, 3H), 2.46,
2.465 (s, s, 3H), 3.42, 3.48 (s, s, 3H), 3.53-3.63
(m, 2H), 4.35-4.45 (m, 1H), 6.73 (d, J = 8, 1H),
6.97 (s, 2H).

20 (ad) CI- HRMS: Calcd: 352.2501, Found: 352.2500 (M +
H): Analysis: Caled: C: 71.76; H: 8.33; N: 19.92,
Found: C: 71.55; H: 8.15; N: 19.28;
NMR (CbCl3, 300 MHz): 1.01(t, J = 8, 6H), 1.58
~1.70 (m, 2H), 1.70-1.85 (m, 2H), 2.02 (s, 6H),

25 2.1% (s, 3H), 2.45 (s, 3H), 4.12-4.28 (m, 1H), 6.18
(d, J =8, lH), 6.95 (s, 2H).

(ae) CI- HRMS: Calcd: 398.2556, Found: 398.2551 (M +

H); Analysis: Calcd: C: 66.47; H: 7.86; N: 17.62,
Found: C: 66.74; H: 7.79; N: 17.70;

30 NMR (CDCl3, 300 MHz): 2.00 (s, 6H), 2.12 (s, 3H),
2.30 (s, 3H), 2.37 (s, 3H), 3.40 (s, 6H), 3.78 (t,
J =8, 4H), 4.25-4,40 (m, 4H), 6.93 (s, 2H).

(af) CI-HRMS: Calcd: 450.1141, Found: 450.1133 (M + H);

Analysis: Calcd: C: 50.67; H: 5.37; N: 15.55; Br:

35 17.74; Found: C: 52.36; H: 5.84; N: 14.90; Br:
17.44;
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solid (140 ng, 60%yield) : nmp 139-141C, NWR (CDC13, 300Hz) :7.32 (s, 1H),
7.27 (d, 1H, J = 8), 712(d, 1H J 25 =7), 6.02 (d, 1H, J =9), 5.78 ( s,
1H), 3.50-3.39§ 2.45 (s, 3H), 2.36 (s, 6H), 1.82-1.60 (m 4H),
1.01 (t, 6MOF /035!!5 Anal ysis Calcd for C20H25CI N4: C, 67. PCT/USAIDG, N,

70, C: 9.93; Found: C, 67. 32 H 6 95, N, 15.50, d, 9.93. 30 The

npl es delineated in TABLE 2 repar ed b the nmethods outlined in
Exanpl es 1A, 18, 432, XY¥8 ‘§§§l3' S ‘uéed? abbr ei)at 2082 4Fe: 3P i s
phenyl, Pr is pr opyl 3MVa2i ssrresflny,l 3.Ho ig,ethylg, Bi,s hebylq, BEX 4sg35

Exanple, EtOAc is ethy a 8 10 TABLE F JS 7/ 13072
Z Ar R 1 435bC MeN( mz%:ﬁgové ég ‘5'01 "hlé\osg 49701, TARYT 8. 75T P
436CC- MeN( Bu) Et 2, 4- 0128Ph8618764%37d@%MHCH§Et)042tu\/e2 ZZCIQrPhli(Brlll

4382C- MeN( Pr ) GH2CH2CN2 3 dhy C12- ph83- 85 10439f G- MeNH 3- pent yl 2, 4- C12- ph175- 176

44090 NeNCH (CHEOLE) €3 dasi s, BAL AN NGB 22, s Pl9L
4- Ne2- Ph87- 89 15444kC- NpAlYSiPr) @HRGH2CN252- Wb2-Hrh £338del) UESUD- M

(CH2CH2OMB) 22- CL, 4- MePh7 {0 7 8 AARMCOVE BRICK CHPONE)6d2 - 1. . 45 Mpdh 131 133
447nC- MeNHCH( Et ) 22- C1, mf{% h139- 141 4480C MeNEt 22, 4- Me2- Ph92-'94 20449PC- MeN

(Pr) CH2CH2CNZ, 4- Me2-P 144 4504C—NbN(Bu)CH2CH2CN2 4- Me2- Ph115- 117
451r G MeNHCH( E ) CH20MVeMR.- MeC PhoiJ004 BHe C: Ve NMCH(-X7) 22, MBHY- MeGRN1I0485106

453t C- MeNHCH( CH2OVe) 221y, g Ve @Phik1_118y), 2.46, 2.47 (s, s, 3H), 3.40,
3.45 (s, s, 3H), 3.83 (s, 3H), 4.35-4.45 (m, 1H),
6.55 (d, J = 8, 1lH), 6.92 (dd, J = 8, 1, 1H), 7.20-
7.30 (m, 2H).
15 ah) CI-HRMS: Calcd: 337.2266, Found: 337.2251 (M + H);
Analysis: Calcd: C: 70.18; H: 8.06; N: 20.75;
Found: C: 70.69; H: 7.66; N: 20.34;
NMR (CDCl3, 300 MHz): 1.35 (t, J = 8, 6H), 2.01 (s,
6H), 2.15 (s, 3H), 2.30 (s, 3H), 2.38 (s, 3H), 4.07
20 (q, J = 8, 4H), 6.93 (s, 2H).
ai) CI-HRMS: Calecd: 412.2713, Found: 412.2687 (M + H);
Analysis: Caled: C: 67.13; H: 8.08; N: 17.02;
Found : C: 67.22; H: 7.85; N: 17.13;
NMR (CDCl3, 300 MHz):1.24 (t, J = B, 6H), 2.00 (s,
25 6H), 2.20 (s, 3H), 2.30 (s, 3H), 2.43 (s, 3H), 3.60
(q J = 8, 4H), 3.66 (dd, J = 8, 3, 2H), 3.75 (dd,
J =8, 3, 2H), 4.55-4.65 (m, 1lH), €6.75 (d, J = 8,
1H), 6.95 (s, 2H).
aj) CI-HRMS: Calcd: 398.2556, Found: 398.2545 (M + H);
30 Analysis: Calcd: C: 66.47; H: 7.86; N: 17.62;
Found: C: 66.87; H: 7.62; N: 17.75;
NMR (CDCl3, 300 MHz): 1.95-2.10 (m, 8H), 2.20 (s,
3H), 2.32 (s, 3H), 2.44 (s, 3H), 3.38 (s, 3H), 3.42
(s, 3H), 3.50-3.70 (m, 4H), 4.58-4.70 (m, 1H), 6.87
35 (d, J = 8, 1H), 6.95 (s, 2H).
ak) CI-HRMS: Caled: 338.1981, Found: 338.1971 (M + H);
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25454uC- MeN( CH2CH2OMe) 22- Me, 4- MeCPhoi | 455C- Me( S) - NHCH( CH2CH2OMWe) -

(CH2OWE) 456WC- Me( S) - NHCH( CH2CH2OWe) - 2, 4- Me2- Phoi |

WO 98/ 03510 457X C-Me 458Y C-Me 4592 C-Me 460aa CGMe 5

46lab C- MwoAag0e¥to C- Ve 463ad C-Me 464ae C-Me 10 465af C MicAE§e63én Ve

4ayah C-Me 468d1 C-Me 15 469a7 CGMe 470ak GMe 471 GMe 472 GMe 473
20 474 CGMe 475 CMe 476 CMe 477 CMe 478 C-Me 25 479 G Me 480

C-Me 481 CMe 482 &rpbysig3 CaMEB04847C6ke H486. 8O ;Mn: 486 06; M

2- Me, 4- McOPhoi |
(CH2OMB) - 136 i

10

15

20

25

30

35

al)

am)

an)

ao)

ap)

aq)

Found: C: 67.67; H: 6.82; N: 20.31;

NMR (CDCl3, 300 MHz): 2.15 (s, 3H), 2.29 (s, 3H),
2.35 (s, 3H), 2.43 (s, 3H), 3.90 (t, J = 8, 4H),
4.35-4.45 (m, 4H), 7.00-7.15 (m, 3H).

CI-HRMS: Calcd: 464.1297, Found: 464.1297 (M + H);
NMR (CDCl3, 300 MHz): 2.28 (s, 3H), 2.40 (s, 3H),
3.40 (s, 6H), 3.75 (t, J =8, 4H), 3.83 (s, 3H),
4.20-4.50 (m, 4H), 6.93 (dd, J =8, 1, 1H), 7.20
(s, 1H), 7.24 (d, J =1, 1H).

CI-HRMS: Calcd: 418.1242, Found: 418.1223 (M + H):
NMR (CDCl3, 300 MHz): 1.00 (t, d, J = 8, 1, 6H),
1.55-1.75 (m, 4H), 2.34 (s, 3H), 2.49 (s, 3H), 2.84
(s, 3H), 4.15-4.27 (m, 1H), 6.19 (d, J = 8, l1H),
6.93 (dd, J =8, 1, 1H), 7.21-7.30 (m, 2H).
CI-HRMS: Calcd: 404.1086, Found: 404.1079(M + H);
NMR (CDCl3, 300 MHz): 1.35 (t, J = 8, 6H), 2.28 (s,
3H), 2.40 (s, 3H), 3.83 (s, 3H), 3.90-4.08 (m, 2H),
4.08-4.20 (m, 2H), 6.92 (dd, J = 8, 1, 1H), 7.20~-
7.25 (m, 2RH).

CI-HRMS: Calcd: 308.1875, Found: 308.1872 (M + H);
NMR (CDCl3, 300 MHz): 0.75-0.80 (m, 2H), 0.93-1.00
(m, 2H), 2.16 (s, 3H), 2.28 (s, 3H), 2.35 (s, 3H),
2.53 (s, 3H), 3.00-3.10 (m, 1H), 6.50-6.55 (m, 1H),
7.00-7.15 (m, 3H).

CI-HRMS: Calcd: 397.1988, Found: 397.1984 (M + H);
NMR (CDCl3, 300 MHz): 2.43 (s, 3H), 2.50 (s, 3H),
3.43 (s, 3H), 3.6l (dd, J =8, 8, 2H), 3.69 (dd,J =
8, 8 2H), 3.88 (s, 3H), 4.58-4.70 (m, 1lH), 6.75
(d, J = 8, 1H), 7.20 (dd, J = 8, 1, 1H), 7.25 (d, J
=1, 1H), 7.40 (s, 1lH).

CI-HRMS: Caled: 375.2297, Found: 375.2286 (M + H):
Analysis: Calecd: C: 70.56; H: 7.01; N: 22.44;
Found: C: 70.49; H: 6.99; N: 22.45;

NMR (CDCl3, 300 MHz): 0.79-0.85 (m, 2H), 1.00-1.05
(m, 1H), 2.00 (s, 6H), 2.19 (s, 3H), 2.32 (s, 3H),
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487 C-Me 488 C-Me 35 489 C-Me N(CH2CH2OMB) 2 NHEt NHCH(Et)2 NHCH( CH2OMe) 2
N(AC)Et (S) - NHCH(CH2CH2OMWE) - (CH2OWE) N(Pr) CH2CH2CN NEt 2

(S) - NHCH( CH2CH20OMWE) -

(CH2OME) NEt2 N(c-Pr)CH2CH2CN N (¢ -P r) CH2CH2CN

NHCH( Et ) CHIMOMS/038)9CH( Et ) CH2OMe  NHCH( CH2OME) 2 N( CH2CH2 OVE) BCT/US97/13072
W(Et)CHZOVE N(c- Pr) CH2CH2CN NEt 2 NH- 3-pentyl  NHCH( Et ) CH2CH2OME
( Me) CH2CH2OMEe NHCH&E)CHZCHZO\/E NHCH( Me) CH2CH2OME  NHCH( Et ) CH2CH2 OV

NHCH( Me) CH2CH2OMVe  NHCH

2 Ghve) ) NCHACHXOWE) Z SNHRHY Et 3 CHROME40 Nim(,c- Pr)

CH2CH2CN NEt 2 NH- 3- pent yl 4 . SHCH(,Et) GH2GH2@Ye BCBEUSE// 43072 2- Me, 4-d Ph

oi |

10

15

20

25

30

35

ar)

as)

at)

au)

av)

CI-HRMS: Calcd: 434.1192, Found: 434.1189 (M + H);
Analysis: Calcd: C: 52.54; H: 5.58; N: 16.12; Br:
18.40; Found: C: 52.75; H: 5.59; N: 16.09; Br:
18.67;

NMR (C2Cl3, 300 MHz): 2.19 (s, 3H), 2.30 (s, 3H),
2.47 (s, 3H), 3.43 (s, 6H), 3.60 (dd, J = 8, 8,
2H), 3.70 (dd, J = 8,8, 2H), 4.58-4.70 {(m, 1lH),
6.71 (d, J = 8, 1H), 7.08 (d, J =8, 1H), 7.37 (dd,
J =8, 1, 1H), 7.45 (d, J =1, 1H).

CI-HRMS: Calcd: 448.1348, Found: 448.1332 (M + H);
Analysis: Caled: C: 53.58; H: 5.85; N: 16.62; Br:
17.82; Found: C: 53.68; H: 5.74; N: 15.52; Br:
13.03;

NMR (CDCl3, 300 MHz): 1.95-2.10 (m, 2H), 2.20 ({s,
3H), 2.30 (s, 3H), 2.47 (s, 3H), 3.38 (s, 3H), 3.41
(s, 3H), 3.50-3.67 (m, 4H), 4.55-4.70 (m, 1H), 6.89
(d, J = 8, 1H), 7.05 (d, J =8, 1lH), 7.35 (dd, J =
8, 1, 1H), 7.47 (d, J = 1, 1lH).

CI-HRMS: Calcd: 400.2349%, Found: 400.2348 (M + H);
Analysis: Calcd: C: C: 63.14; H: 7.32; N: 17.53;
Found: C:63.40; H: 7.08; N: 17.14;

NMR (CDCl3, 300 MHz): 2.16 (s, 3H), 2.20 (s, 3H),
2.30 (s, 3H), 2.46 (s, 3H), 3.42 (s, 6H), 3.60 (q,
J =8, 2H), 3.70 (q, J = 8, 2H), 3.85 (s, 3H),
4.59~4.70 (m, 1H), 6.70 (d,_J = 8, 1H), 6.76 (s,
1H), 6.96 (s, 1H).

CI-HRMS: Calcd: 414.2505, Found: 414.2493 (M + H);
NMR (CDCl3, 390 MHz): 2.15 (s, 3H), 2.19 (s, 3H),
2.25 (s, 3H), 2.40 (s, 3H), 3.40 (s, 6H), 3.76 (t,
J =8, 4H), 3.84 (s, 3H), 4.20-4.45 (m, 4H), 6.77
(s, 1H), 6.93 (s, 1H).

CI-HRMS: Calcd: 368.2450, Found: 368.2447 (M + H);
NMR (CDCl3, 300 MHz): 1.00 (t, J = 8, 6H), 1.55-
1.85 (m, 4H), 2.19 (s, 3H), 2.20 (s, 3H), 2.30 (s,
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2,4-Me2-ph oil  2-Me, 4-Cl ph 94-96 2-Me, 4-Cl ph 113-114 2, 4-Me2-Ph oi |
2-Me, 4-Cl Ph oi |l 2-Me, 4-McOPh 118-119 2-Me, 4- McOPh 97-99 2- Cl, 4- MePh
101- 103 2-Cl1, 4- MePh 129-130 2- Mg, 4- McOPh 117-178 2-C, 4- MePh 162- 163
2- Me, 4- NCORIOBAIBS10 2- C1, 4- MePh 111-113 2-C -4- McOPh  2- Cl-perNioRison
il 4-McOPh  2- Cl- 4- NECPh 2-Cl -4-MeOPh  2-Cl-4- NECPE 2-0-2-NM§$2
1- 4- MeOPh  2- Br - 4- oP oPh_ 2-Me

2-Cl- 4, 5- (MeO)2Ph 2-Cl-'4, sqﬁwgéyzﬁpﬁ 9(?‘? Ma %IWG))QPHO -3.80- m, 5H)( MO
2Ph 2-C -4, 5- (MO 2Fh 199- (FG1J2=C§1415}.(|\@0')82P(P$ 1699176.98- @, 4u)5- (MO
iggc- %/gKIH\gi( 9N2; %?;"géﬂliﬁ’ﬂuldﬁ%w 18812d: 353, 2216, Found: 353.2197 (M + H);
4910—NENHCH(CHzovoe)2§@§92‘E%1 8?&%@ gat+35 (t, J =8, 6H), 2.17 (s,
492C- MeN( CH2&H2OVE) 22HBr - 2,.59( M) 2Ph11D.28 (s, 3H), 2.40 (s, 3H), 3.85

493C- MeNHCH( Et ) CH20MB2-, Brsnd 53(5/59; 2P0 B am). 6.7
494C- MeN( c- Pr)CHZCHZCl:NZ Br- 4, 5- (MeO) 2Ph (s, 1H), 6.95 (s,

ax) CI-HRMS: Calcd: 390.1697, Found: 390.1688 (M + H);
Analysis: Calcd: C: 58.53; H: 6.20; N: 17.96; Cl:
10 9.09; Found: C: 58.95; H: 6.28; N: 17.73; Cl: 9.15;
NMR (CDCl3, 300 MHz): 2.35 (s, 3H), 2.37 s, 3H),
2.48 (s, 3H), 3.42 (s, 6H), 3.60 (dd, J = 8, 8, 2H)
3.68 (dd, J = 8, 8, 2H), 4.59-4.72 (m, 1H), 6.72
(d, J =8, 1H), 7.12 (d, J = 8, 1H), 7.23 (d, J =
15 8, 1H), 7.32 (s, 1H).
ay) CI-HRMS: Calcd: 374.1748, Found: 374.1735 (M + H);
Analysis: Calecd: C: 61.04; H: 6.47; N: 18.73; Cl:
9.48; Found: C: 61.47; H: 6.54; N: 18.23; Cl: 9.61;
NMR (CDCl3,300 MHz): 1.01 (t, J = 8, 3H), 1.62-
20 1.88 (m, 4H), 2.35 (s, 3H), 2.37 (s, 3H), 2.48 (d,
J =1, 3H), 3.40, 3.45 (s, s, 3H), 3.50-3.64 (m,
2H), 4.38-4.47 {(m, 1H), 6.53 (d, J = 8, 1H), 7.12
(d, J = 8, 1H), 7.07 (d, J =8, 1H), 7.12 (s, 1H).
az) CI-HRMS: Calcd: 404.1853, Found: 404.1839 (M + H);
25 NMR (CDCl3, 300 MHz): 2.29 (s, 3H), 2.38 (s, 3H),
2.40 (s, 3H), 3.40 (s, 6H), 3.76 (t, J = B, 4H),
4.20-4.45 (m, 4H), 7.11 (d, J = 8, 1H), 7.22 (d, J
= 8, 1H), 7.31 (s, 1H). |
ba) CI-HRMS: Calcd: 404.1853, Found: 404.1859 (M + H);
30 Analysis: C: 59.47; H: 6.50; N: 17.34; Cl: 8.79;
Found: C: 59.73; H: 6.46; N: 17.10; Cl: 8.73;
NMR (CDCl3, 300 MHz): 1.95-2.08 (m, 2H), 2.35 (s,
3H), 2.38 (s, 3H), 2.46 (s, 3H), 3.38 (s, 3H), 3.41
(s, 3H), 3.50-3.65 (m, 4H), 4.56-4.70 (m, 1H), 6.85
35 (d, J =8, 1H), 7.12 (d, J =8, 1H), 7.45 (d, J =
8, 1H), 7.32 (s, lH).
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495C- MeNEt 22- Br - 4, 5- (MeO) 2Ph 496C- MeNH- 3- pent yl 2- Br - 4, 5- ( MeO) 2Ph

497C- MeNHCH( Et ) CH2CH20Me2- Br - 4, 5- ( Me0) 2Ph

493C- MeNHCH( Me) CH2CH20Me2- Br - 4, 5- ( Me0) 2Ph 10

499C- NeNHCHVOHBOIY 22- C - 4, 6- (MeO) 2Ph 500C- MeN( CH2CH20Me) 22 PCrarsBiapiO) 2Ph
C- MeNHCH( Et ) CH2OVB2- C1- 4, 6- (MeO) 2Ph 502C- MeN (c- Pr)

CH2CN2- C1- 4, 6- (NEO) @Phy BOSC- 22 h
504C- MeNH- 3- pent ylﬁggc)laf) H%o)ml@d 36h- 2206 MQAEN 3R 2258 (M + wy;

505(:-|\/¢eNH(:H(Et)c:Hzc:Hzci%)%?l 1% 6 Méé’) 5pp H: 6.71; N: 21.52; Found: C:
506C- MeNHCH( He) CH2CH2ORB 23T -4 @-GMeoyzpal 48;

507C- NeNHCH( CH2OE) 22- M & Ed N5 050BNBEBC- SN RA 2R LAY Mo B0 ( HEO) 2PN
20 509C—l\/ENHCI—%Et)CHZC]VEZ Q& og
510C MeN( c- Pr 20420\1?“%2*&?' 1-MEOf2RR 614 RHIeNE 2B NS+ 4 38) ¢ MBOROPKS,

512C MeNH- 3- pentyl2 Ne314L),,62(I\z£9C))(3Ph3H), 2.45 (s, 3H), 2.85 (t, J = 8,

513C- MeNHCH( Et ) CH2CH2 2P
514C- MeNHCH( Me) 042042%2’ 2% g %%28%‘ PE"’5’153CBI\%|\55('C3BR) 6.78 (s, 1H),
CH2CH2CN2- Br - 4, 6- (MeO) 2F SE6CLERNEL 22- Br - 4, 6- (MeO) 2Ph

517C- MeNH- 3- pent ybr Brcﬂ-b&r«(sNEO):QE’bd 386.2192, Found: 386.2181 (M + H);

?igg.ﬁﬁﬂﬁﬁﬁé%%%%@a o Qﬁ@%@“ #77.06; N: 18.17; Found: C:

520C- MeNHCH( Et ) CH2CH2 e A.8ve HA- RieBbh %21@ NENHCH( Me) CH2CH2OVe2- Me- 4- MeCPh
522C- MeENHCH( CH20VE) 22 NWO(@DNEEh 568 GiMN( CHACHROVR)H225Me0s #; MePh R,

524C- MeENHCH( Et ) CH2OMe2- g/gPh ,S\ESC %/eséb Pr) CH2 CH2CN2- MeO- 4- MePh - 138
WD 98/ 03510PCT/ US97/ 13672 9052 e - TePhls278: MeNpE Ppertl

2- MeO- 4- MePh S28C- MeNHCH( B ) CH2THR CB/e( - rieD- 4-3MEBh (529K Me NHCH{-\E)S3H2 CH2 OV

2- NBO- 4- NePh 3530C NeNCHAG0T012 25 Mofihd- e (3316a )N HRQRGHY) 2
2- MeO 4- MePh S32C IVENI;CH(SEt ) CH;HrTE ~'MeO- 4- Mo
bd) CI-HRMS: Calcd: 400.2349, Found: 400.2336 (M + H);
NMR (CDCl3, 300 MHz): 7.1 (d, 1H, J = 7), 6.85 (d,
l1H, J =1}, 6.75 (dd, 1H, J = 7,1), 4.45-4.25
20 {({br.s, 4H), 3.75 (t, 4H, J = 7), 3.4 (s, 6H), 2.4
{s, 3H), 2.25 (s, 3H), 2.15 (s, 3H).
be) CI-HRMS: Calcd: 370.2243, Found: 370.2247 (M + H):;
Analysis: C: 65.02; H: 7.38; N: 18.96; Found: C:
65.28; H: 7.27; N: 18.71;
25 NMR (CDCl3, 300 MHz): 7.1 (d, 1H, J = 8), 6.85 (d,
i1H, g = 1), 6.8 (dd, 1H, J = 8,1), 6.5 (br. d, 1H,
J=1), 4.5-4.3 (m, 1lH), 3.85 (s, 3H), 3.65-3.5 (m,
2H), 3.4 (s, 2H), 2.5 (s, 3H), 2.3 (s, 3H), 2.2 (s,
3H), 1.9-1.7 (m, 2H), 1.05 (t, 3H, I = 7).,
30 bf) CI-HRMS: Caled: 379.2246, Found: 379.2248 (M + H);
NMR (CDCl3y, 300 MHz): 7.1 (d, 1H, J = 8), 6.85 (d,
14, J = 1), 6.8 (dd, 1lH, J = 8,1), 4.3-4.0 (m, 4H),
3.85 (s, 3H), 3.0 (t, 2, g =17), 2.45 (s, 3H), 2.3
(s, 3H), 2.2 (s, 3H), 1.9-1.8 (m, 2H), 1.0 (t, 3H,
35 J=7).
bg) CI-HRMS: Calcd: 340.2137, Found: 340.2122 (M + H):;

/_ : -131-



533C MeN(c- Pr) CH2CH2CN 2- MeO- 4- MePh 53-r G- MeNEt 2 2- MeO- 4- MePh
10535C- MeNH- 3- pentyl 2- MO 4- MePh 536C- MeNHCH( Et ) CH2CH20Me 2- MeO- 4- MePh
537C- MeNHCH( Me) CH2CH2OWe  2- MeO- 4- MePh 538C- MeNHCH( CH20Me) 2 2- MeO- 4- C Ph

539C- MeN( CMR¥AGK®) 2 2- MeO- 4- O Ph 15540C- MeNHCH( Et ) CH20Me ‘?%‘WM”% Ph
54l C- MeN( c- Pr) CH2CH2CN 2- MeO- 4- Ol Ph 542C- meNEt 2 2- MeO- 4- CIP

C- MeNH 3- pentyl 2- a0y 4- (1 Ph 544C- MeNHCH( Et ) CH2CH2OMe 2- MeO- 4- CI Ph
20545C- MeNHCH( Me) CH2 Cgc gogl'%/ﬁz NOTES EBR HhBLE =8) k) 61 8 R\S; Cal cd:

423.1355; Found: 423. 1387 J(Pe’l %)H)ﬁ PSc)dhallysi §: €ad o, G, 261 as(by %6 18,

N, 14.32: Found: C 61.484,, p: 375 d}gpal 02, H,
5.65, N, 14.24; Found: C, 58 ‘11 %I-( Jg' 2244N 143% ysjArfalsys ) Ca%c%l C,
59.71, H, 5.26, N, 14.'63: 38dFohnd® €t5$HI4T R, 75 09, N, 17.23. _
f)Anal ysi s: CafcdbhG, GQ-4BMSH, SaB: N1314685, 3936Q66¢. i+ 3188 N

14. 82. h) Cl - HRVB:Gal C@ir 335238 2
|)Analys?s Calcdbgz gg ?gﬁsH g %gguqﬁo %ézal%gﬁgéghﬁao e3%8. 85 + 1) i7. 49
N, 14.91. -139 WO 98/ 08B0 CREP USHA 18372 6-1) (dndilysiis= Tal c8l:9-G. 769. 08,
H 7.915, N, 14.65, Reundn)(, 468-8%5 Hm, 72838, Ns 44, 5§H) )3A;1a§>gsu(

Calcd: C, 73.51, H 7 9, 48,... Foyn 71. 57 5 N 1810, 5
1) O -HRVE: Calcd: 403! 1893l l%ohsn’d 3 31361%' 3?5’ 'An%ﬁ>y3|2s3 Cal cd:
C 61.77, H 18 49, N (34 24}, @.2 @,13H) Folntk1.Q5 am,gemH 6.66, N, 13.62,

a, 9.25 n) Anabysi sciCakesi GaB&:3377H030 Ofinou'}ld 189705043 - %l %Z c
C

Found: C, 67.32, H, 15. 50, 0) . Ana] ysi's:
74.50. H 8.14, N, 17’@%”@6}51 sic‘imzﬁoggﬂzrﬁ “7‘5@' R2 -4 fpund: C:

NMR (CDCl3, 300 MHz): 7.1 (d, 1lH, J = 8), 6.9 (d,

15 1H, J = 1), 6.8 (dd, 1H, J = 8,1), 4.55-4.4 (m,
2H), 3.85 (s, 3H), 3.4-3.3 (m, 1lH), 2.85 (t, 2H, J
= 7), 2.5 (s, 3H}), 2.3 (s, 3H), 2.2 (s, 3H), 1.1-
1.0 (m, 2H), 0.85-0.75 (m, 2H).

bk) CI-HRMS: Calcd: 413.2427, Found: 413.2416 (M + H);

20 NMR (CDCl3, 300Hz): 7.1 (d, 1H, J = 8), 6.85 (d,
l1H, § = 1), 6.75 (dd, 1H, J = 8,1), 4.6 (m, 1H),
3.85 (s, 3H), 3.75-3.6(m, 4H), 3.6 (q, 4H, J = 7y,
2.5 (s, 3H), 2.3 s, 3H), 2.2 (s, 3H), 1.25 {t, 6H,
J = 7).

25 bl) CI-HRMS: Calcd: 420.1802, Found: 420.1825(M + H);

bm) CI-HRMS: Caled: 390.1697, Found: 390.1707(M + H);
bn) CI-HRMS: Calecd: 397.1465, Found: 397.1462(M + H);
bo) CI-HRMS: Calcd: 360.1513, Found: 360.1514(M + H);
bp) CI-HRMS: Calcd: 374.1748, Found: 374.1737(M + H);
30 bg) CI-HRMS: Calcd: 479.1155, Found: 479.1154 (M + H);
br) CI-HRMS: Calcd: 463.1219, Found: 463.1211(M + H);

Analysis Calcd: C: 51.96, H: 5.23, N, 15.15, Br:
17.28; Found: C: 52.29, H: 5.62, N: 14,79, Br:
17.47
35 bs) CI-HRMS: Calecd: 433.1113, Found: 433.1114(M, 79Br);
bt) NH3-CI MS: Calcd: 406, Found: 406 (M + H)+;
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p) Analysis: Calcd: C 73.10, H, 7.54, N, 19.37, Found: C, 73.18, H, 7.59,
N, 18.81. q) Anal ysi s: Calcd: C, 73.57, H 7.78, N, 18.65, 15 Found: C,
73.55, H 7.79, 18.64. r) Cl-HRMS: Cal cd: 353.2333; Found: 353.2341 (M +
H. 9 Ana|‘9’99§’°55éﬁl cd: C 71.56, H, 8.02, N, 15.90, FoundPCRSIIANTE,
7.99, N, 15.88 . t) Analysis: Calcd: C, 65.60, H 7.34, N, 14.57, 20

nd: C, 65.42, H 7. ZAMRN(cﬂGlJ.}"}?aoU) micky HRVE! . 2@l @l 7398u 2398y,

O}J
399.2396 (M+ H). v) C 99 2398:. Found- 399 2398 (M '+
w) Cl-HRMS: Cal cd: 383. éi*sgys‘?ﬁ Un& (;383 §ﬁ4g$'(|\91f B £§r oF=HRMVED) (Cal cd:
403.1887; Found: 403. 199163 Mm HH),23.9% G, HRNG: 3ca| cd; 285, 1914 Found:

295.1923 (M + H). z) Apg) ysp si7 Gal, ch)C26_—¥2 3( I3| y7.06, N, 15.70, Found:
C, 67.12, H 6.86, N, 15.53. aa) Analysis: 86177H649 N,

14.41, O, f3 Found: C, 62.06, H, 6.37, N 14 25, C1, 9.12. 30 ab)

Cl - HRVS:  Cal cd 337.2017; Found: 337.2028 (M + H). ac) Cl-HRMB: Cal cd:

403. 1893; Found: 403.1901 (M+ H. ad) Analysis: Calcd: C, 70.00, H 7.22,
N, 18.55, Found: C, 70.05, H 7.22, N, 18.36. ae) Analysis: Calcd: C
70.98, H, 7.74, N, 16.55, 35 Found: C, 7EXAMPLE 7438 N, 16.56. -140 WO

98/ 03510 PCT/ US97/ 13072 pirepgratiien Y&f <, 4CaL§ﬂmeﬁ1y16@-59rm@th§x%52-N 16. 34,

Found: C, 66. H, 6. 82 VSIS I . 8, H 6.71,
N, 18.65. Podd:, o “é#h’ﬁ%é‘%g‘é’ﬁ 1€ 3"”@2"?& }th%1§s’i%*awecd C
66.39, H, 5.85 N, f‘l%r"kml &, whgrgsR F’o%r?dU'ORlG’G‘fQ*LHZ S 50-CHy, 78, 36,
O, 9.31. aj) C-HRVE: Calcd: 369.2278-dERenry136%h3391 (M + H). ak)
Anal ysis: Calcd: C, 64.42, H, 6.77, N, 15.02, 10 Found: C, 64.59, H,#6.51,

N, 14.81. The exanples del i neated in TABLE 3 may be prepared by the
met hods outlined in Exargicesanidpnosiotd-tnetBonmodt ety ipbedydbbBevi at i ons

are: Ph is phapyl meffhyllpyRa@BYt, &Metic acid salt ( 602 mg, 2 mmol) was

mixed with a saturated NaHCO3 solution (10 mL). The
aqueous mixture was extracted with EtOAc three times.
The combined organic layers were dried over MgSOg4,
filtered and concentrated in vacuo. The residue was

20 taken up in toluene (10 mL) and trimethyl orthoacetate (
0.36 g, 3 mmol) was added to the suspension. The
reaction mixture was heated to reflux temperature under
a nitrogen atmosphere and stirred for 16 hours. After
being cooled to ambient temperature, the reaction

25 mixture was concentrated in vacuo to give an cily solid.
Column chromatography (CHCl3:MeOH::9:1) afforded, after
removal of solvent in vacuo, a yellow viscous oil (Rf =
0.6, 210 mg, 37% yield): NMR (CDCl3, 300 MHz): 7.15 (d,
1H, J = 8), 6.9 (d, 1H, J =1), 6.85 (dd, 1H, J = 8,1),

30 3.85 (s, 3H), 2.95 (s, 3H), 2.65 (s, 3H), 2.4 (s, 3H),
2.15 (s, 3H); CI-HRMS: Calcd: 283.155%9, Found:
283.1554 (M + H).

35
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is methyl, Et is ethyl, Buis butyl, Ex is Exanple. 20 TABLE 3 R3 N N --N
| | \\ z 546aC MeNHCH( Et) 22- Me- 4- Me2N- Ph164- 166 25547bC- MeS- NHCH( CH2CHZOME)
2, 4- Me2- Phoi | - CH2OMe 5480C- MeS- NHCH( CH2CH2OMe)  2- Me- 4- C1- Phoi | - CH2OMWe
549dC- MeNgwo Sgp§id2 CH2CN2- Me- 4- C1- Ph115- 116 - 141 WO 98/ 035 ot g’/ 13072
5a0e C-Me NHCH(Et) CH2CN 551E C-Me N(Et)2 552g C Me N( CH2CH2OMe) CH2CH2 OH
h G M N(CH2CH2OMe) 2 5 5541 C-Me NHCH(Et)2 5557 C-Me N(CH2-c- Pr)Pr

556k C-Me N(C Pr)CH2CH2CN 557 G Me N(cﬂigw E 56%2C Me N(c-Pr)Me 10 559
C-Me N(C-Pr)Pr 560 C-M N(c- PW)—B}Adr&QiL]S-@eIVByNéEt—)Q—cﬁﬁ@r@-NE N(c-Pr)2

563m C- Me NHCH( CH20H) 2 15 Pr) Me 566
C-Me NHc- Pr (567 C-H) Me NHdﬁ?“‘ée‘)c“‘%&H“g’@ég% ﬁ%l‘i\@e% %dlgg’éd“‘s:E&/B%Hm( Et) 2
570 C-Me N (c-Pr) Et 57FOEMNAANHIfehtyIis SHp BRI Mps NESGH(BR )iGHREN 573
C- Me NHCH( Pr 3CH2OWe 2 is C-Me, Ar is 2-~chloro-4-methylphenyl)

S-Amino~4-(2~-chlcro~4-methylphenyl)-3-
methylpyrazole (1.86 g, 8.4 mmol) was dissolved in
glacial acetic acid (30 mlL) with stirring. Ethyl

10 acetoacetate (1.18 mL, 9.2 mmol) was then added dropwise
to the resulting solution. The reaction mixture was
then heated to reflux temperature and stirred for 16
hours, then cooled to room temperature. Ether (100 mlL)
was added and the resulting precipitate was collected by

15 filtration. Drying in vacuo afforded a white solid (
1.0 g, 42% yield): NMR (CDCl3, 300Hz): 8.70 (br.s 1H),
7.29 (s, 1H), 7.21-7.09 ( m, 2H), 5.62 (s, 1lH), 2.35
(s, 6H), 2.29 (s, 3H); CI-MS: 288 (M+H).

20
EXAMPLE 433
7-chloro-5~-methyl-3-(2-chloro-
4-methylphenyl)pyrazolo(l, 5-a)lpyrimidine
{Formula 1 where A is CH, Rl is Me, R3 is C1,
25 Z is C-Me, Ar is 2-chloro-4-methylphenyl)

A mixture of 7-hydroxy-5-methyl-3-(2-chloro-4-
methylphenyl)-pyrazolo[l,S-a]pyrihidine (1.0 g, 3.5
mmol), phosphorus oxychloride (2.7 g, 1.64 mL, 17.4

30 mmol), N,N-diethylaniline (0.63 g, 0.7 mL, 4.2 mmol) and
toluene (20 mL) was stirred at reflux temperature for 3
hours, then it was cooled to ambient temperature. The
volatiles were removed in vacuo. Flash chromatography
(EtOAc:hexane::1:2) on the residue gave 7-chloro-5-

35 methyl-3-(2-chloro-4-methylphenyl)-pyrazolo(1,5-
a)pyrimidine (900 mg, 84% yield) as a yellow oil: NMR

/e -134-



25 574 C Me NHCH(

CH2-i Pr) CH2oMe 575 C-Me NH2-butyl 576 CMe NH 2-pentyl

577 CMe NH2-hexyl 578 C-Me NHCH(i-Pr)Me 30 579 C Me NHCH( Me) CH2-i Pr

C-Me NHCH(Me)-c-C6H11 581 G Me NH 2-indanyl 582 CMe NH1-indanyl 583

C-Me NHCH( MWPPRO3H0584 C-Me NHCH( Me) CH2- (4- O Ph) 2- Me- 4- C1- PAT/USYHIBE2
oil 2,4-Cl2-Ph oil 2,3-Me2-4-OVe-Ph oil 2, 3- Me2- 4- OMePh

2-Cl -4-OVBPh  2- 01E§C213/5P%8°§ G 46%«\3% %ﬁgilioﬁf\rzﬁ%ﬁ%“%;?z ¢ 8- Ove

- Me2- 4- OMVe- Ph
-124 2- Me- 4- Cl-

127-129 2,4-Cl12-
2- Me- 4- MeOPh 126-

2,4-Cl2-Ph 87-88
2,4-Me2-Ph oil§ 2,

10

15

20

25

30

35

Bh 1R8- 329 7)2rB$ a0 5s(,M3@) 2PR . 25 Brs A, B1)(,M2Ou3Phs, 3m),

2280 %EN@3ﬁTNE§Ehb@Q 6362 Renf, 5- (MO 2Ph  2- Me- 4- MeCPh
103-105 2- Me- 4- MeOPh 173

174" 2,4- C12- Ph 118 120 2,4-Cl2-Ph 141-142
2,4-Cl2-Ph anorphous 2, 4- Me2- Ph oi | 2, 4- Me2-Ph oi
4- Me2-Ph oi l

EXAMPLE 434
7-(pentyl~3-amino)-5-methyl-3~(2-chloro-
4-methylphenyl)pyrazolo(l,5-a)pyrimidine

(Formula 1 where A is CH, Rl is Me, R3 is pentyl-3-
amino, 2 is C-Me, Ar is 2-chloro-4-methylphenyl)

A solution of 3-pentylamine (394mg, 6.5 mmol) and
7-chloro-5-methyl-3-(2-chloro-4-
methylphenyl)pyrazolo([l,5-a)pyrimidine (200 mg, 0.65
mmol) in dimethylsulfoxide (DMSO, 10 ml) was stirred at
150°C for 2 hours; then it was cooled to ambient
temperature., The reaction mixture was then poured onto
water (100 mL) and mixed. Three extractions with
dichloromethane, washing the combined organic layers
with brine, drying over MgSO4, filtration and removal of
solvent in vacuo produced a yellow solid. Flash
chromatography (EtOAc:hexanes::1:4) afforded a white
solid (140 mg, 60% yield): mp 139-141°C; NMR (CDC1l3,
300Hz) :7.32 (s, 1H), 7.27 (d, 1H, J = 8), 7.12 (d, 1H, J
=7), 6.02 (d, 1H, J =9), 5.78 ( s, 1H), 3.50-3.39 (m,
1H), 2.45 (s, 3H), 2.36 (s, 6H), 1.82-1.60 (m, 4H), 1.01
(t, 6H, J = 8); Analysis Calcd for C20H28ClNg: C, 67.31,
H, 7.06, N, 15.70, Cl: 9.93; Found: C, 67.32, H, 6.95,
N, 15.50, Cl, 9.93.

The examples delineated in TABLE 2 may be prepared by
the methods outlined in Examples 1A, 1B, 432, 433, 434.
Commonly used abbreviations are: Ph is phenyl, Pr is
propyl, Me is methyl, Et is ethyl, Bu is butyl, EXx is
Example, EtOAc is ethyl acetate.
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2,4-Me2-Ph oil 2,4-Me2-Ph oil 2,4-Me2-Ph oil 2, 4-Me2-Ph oil 2, 4- Me2- Ph

oil 2,4-Me2-Ph oil f -142 WO 98/ 03510PCT/ US97/ 13072

585C- MeNHCH( Me) CH2OOCH32, 4- Met - Phoi | 586C- MeNHCH( Ph) CH2Ph2, 4- Me2- Phoi |

587C- MeNHWO 808510 CH2) 3NEt 22, 4- Me2- Phoi | PCT/USSTN30T2

523C- MeNH- ( 2- Ph- c- C3H4) 2, 4- Me2- phoi | 5589C- MeNHCH( Et ) CH2CN2, 4- Me2- Ph119- 120
C- MeNH- 3- hexyl 2, 4- Me2- Phoi |  591nC- MeNEt 22- MeO-4- Cl Phoi |

5920C- MeNHCH( Et ) 22- MeO- 4- C1Phoi | 59?PC- Mg t CH20Me2- MeO- 4- C1Phoi |

10594C- MeNMe22- MeO- 4- C1Phoi | 5954C- MeNHCH( Et ) 22- OVe- 4- MePhoi |

596r C- MeNEt 22- OMe- 4- MePhoi | 5973C- ¢- Pr NHCH( §B20Me) 22, 4- C12- Phoi | 598C- MeN

(c-Pr) Et2, 4- Me2- Ph 15599C- MeN (c- Pr) Et2, 41C12- Ph _

600C- MeN( c- Pr) Et 2, 4, 6- Me3- Ph 601C- MeN( c- Pr) Et 2- Me- 4- C1- Ph

602C- MeN( c- Rr ) Et 2- C1- 4- Me- Ph 603C- MeNHCH 22N}~ C12- Ph 20604C- MeNHCH

(c-Pr) 22, 4-Me2-Ph 605C MeNHCH (c-Pr) 2%F TPh\606C- MeNHCH ( c- Pr)

22- 0 - 4- Me- Ph 607C- MeNHCH( c- Pr ) 22- Me- 4- Qve- Ph - 608C- M\HCH ( c- Pr)

22-d - 4- Ove- Ph 25609C- MeNHCH( CH20ME) 222

610C- MeNEt 22- C1- 5- F- OVePh 611C MeN( c<Pr )

612C- MeNHCH( Et ) 22- C1- 5- F- OVePh 613C- MeN( CH2CH2OMe) 2%- C1- 5- F- OVePh

30614C- MeNEt 22, 6- Me2- pyri d- 3-yl 615G MeN( c- Pr) CH2CHAEN2, 6- Me2- pyr i d- 3-yI

5 Ex. Z R3 Ar mR(9C)
43sb C-Me N (CH2CH20Me) 2 2,4-Cly-Ph 71-73
436C C-Me N (Bu)Et 2,4-Cly-Ph 86-87
437d C-Me NHCH (Et ) CH20Me 2,4-Cla-Ph 110-111
438¢€ C-Me N (Pr)CH2CHCN 2,4-Cly-Ph 83-85
10 439f C-Me NH-3-pentyl 2,4-Clp-Ph 175-176
4409 C-Me NHCH (CH20Me) 2 2,4-Cly-Ph 107
441h C-Me NHCH (Et) 2 2,4-Me2-Ph oil
4421 C-Me NHCH (CH20Me) 2 2, 4-Mey-Ph 103-105
4433 C-Me N{(CH2CH20Me) 2 2,4-Me~Ph 87~89
15 444k C-Me N (c-Pr)CH2CHCN 2,4-Me2-Ph 133 (dec)
4451 C-Me N (CH2CH20Me) 2 2-Cl, 4-MePh 77-78
446M C-Me NHCH {CHoOMe) 2 2-Cl, 4-MePh 131-133
4470 C~Me NHCH (Et) 2-Cl, 4-MePh 139-141
448° C-Me NEt 2,4-Me3~Ph 92-94
20  a49P C-Me N(Pr)CH2CHCN 2,4-Me-Ph 143-144
4509 C-Me N (Bu) CH2CH2CN 2,4-Me2~Ph 115-117
451°% C-Me NHCH (Et ) CH2OMe 2,4-Mez-Ph oil
4528 C~Me NHCH (Et) 2 2-Me, 4;MeOPh 104-106
453% C-Me NHCH (CH20Me) 2 2~-Me, 4-MeOPh 115~116
25 454vu C-Me N (CH2CH20Me) 2 2-Me, 4-MeOPh 0il
455V C-Me (S) -NHCH (CH2CH20Me) - 2-Me, 4-MeOPh 0il
(CH20Me)
4569 C-Me (S) -NHCH (CH2CH20Me) - 2,4-Me3-Ph oil
{CH20Me)

/e -136-



616C MeNHCH( Et ) 22, 6- Me2- pyri d- 3- I

618C- OHNHCH( CH20Me) 22, 4- Me2- Ph 35619C- OHNEt 22, 4- Me2- Ph

620C- OHN( c- Pr%)%:ngCHZCNZ, 4- Me2- Ph -143 0 WD 98/ 03510 621 C OH_NHCH( Et
93810 624 C NEt 2 NHCH(CH2OME) 2 625 C- NEt2 NEt FCBUSIHL

C- OH N(cHcrY

617C- MeN( CH2CH2OME) 22, 6- Me2- pyri d- 3- yl

Yae'E

mpr)cmcHch 627 C-NEt2 NHCH(Et)2 628 C NEt2 N(CH2CH2OME)2 629 C- Me
(Et)2 63J C MpsM( CH2EHROME) 2 105 RGhHSE) 13072 2, 4- I\/EL,;&ePQ_Cl 4~ Me2- Ph
h ph 2- M= 4-

2,4-Me2-Ph  2,4-Me2-Ph 2

4- Me2-ph 2,4-Me2-P

2, 4- Me2-

CN- Ph °31

2. Me-4- CN-Ph Not es*®r Tab™™ 3: a) o - HRVE® cal cd: 367. 2616, 4 fésaneh  367. 2607
(M+ H; 15b) Cl-HRMS: Cat<@e: 384. 2400,NHeeumdz 384. 2393 (M-ethi:cie)Cl - HRYE;

Cal Cd: 404. 1853, Fopypda 404
; ysi s:
H615°55 CNfe 21. 96, O N(dchBy
{S) -NHCH (CH2CH20Me) -

381.1596 (M +

Found: C. 63. 40,

10

15

20

25

30

35

Ana

4623¢

4632d
46428
465af

46639
46730
468al
46927
4702k
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489

C-Me

C-Me
C-Me
C-Me

C~-Me
C-Me
C-Me
C-Me
C-Me
C~-Me
C-Me
C-Me
C-Me
C-Me
C-Me
C-Me
C~Me
C-Me
C-Me
C~Me
C-Me
C-Me
C-Me
C-Me
C-Me
C-Me
C-Me
C-Me

1844
|

RVS: Cal cd;

(CH20Me)
N(Pr)CH2CH2CN
NEt2

(S) -NHCH (CH2CH20Me) ~

(CH20Me)
NEt2
N{c-Pr)CH2CH2CN
N{c-Pr)CH2CH2CN
NHCH (Et ) CH20Me
NHCH (Et) CH20Me
NHCH (CH20Me) 2
N(CH2CH20OMe) 2
NHCH (Et ) CH20Me
N{(c-Pr)CH2CH2CN
NEt2
NH-3-pentyl
NHCH (Et ) CH2CH20Me
NHCH (Me ) CH2CH20Me
NHCH (Et) CH2CH20Me
NHCH (Me) CH2CH20Me
NHCH (Et ) CH2CH20Me
NHCH (Me) CH2CH20Me
NHCH (CH20Me) 2
N (CH2CH20Me) 2
NHCH(Et)CHzO&e
N(c-Pr)CH2CH2CN
NEt2
NH-3-pentyl
NHCH (Et ) CH2CH20Me

-137-

2,4-Mep=-Ph
2-Me,4-ClPh

2-Me, 4-MeOPh
2-Me, 4-MeOPh
2-Cl, 4-MePh

2-Cl, 4-MePh
2-Me, 4-MeOPh
2-Cl, 4-MePh
2-Me, 4~-MeOPh
2-Cl,4-MePh
2-Cl-4-MeOPh
2-Cl-4-MeOPh
2-Cl-4-MeOPh
2-Cl-4-MeOPh
2-Cl=-4-MeOPh
2-Cl~4~MeOPh
2-Cl-4-MeQPh
2-Cl-4-MeQOPh
2-Br-4-MeOPh
2-Br-4~-MeOPh
2~-Me-4-MeOPh
2-Me-4-MeOPh
2-Cl-4, 5-(Me0) 2Ph
2-Cl-4, 5-(MeO) 2Ph
2-Cl-4,5-(MeQ) 2Ph
2-Cl-4,5-(Me0) 2Ph
2-Cl-4, 5- (MeQ) 2Ph
2-Cl-4,5-(MeO) 2Ph
2-Cl-4, 5-(Me0) 2Ph

(M + ks ) dde3 381,1594, Found:
Cal cd: c?’"‘@é*é.co%&, 5.57. N 22°0%Cl® g la3-i1s

oil

oil

118-119
97-99
101-103

129-130

177-178

162-163
oil

111-113

99-101
169-170



20e) Cl - HRVB:  Cal cd: 369. 1594, Found: 369.1576 (M + H); f)Cl - HRVE:
Cal cd: 354. 2216, Found: 354.2211 (M+ H); g)C-HRMS: Cal cd: 410. 1072, Found:
410.1075 (M + H); h) C-HRVB: Cal cd: 414. 2427, Found: 414.2427(M+ H); 25i)
Cl - HRVS: el 9338@8. 2372, Found: 368.2372(M + H); j)C|-HRN§éy§§;7§%84. 1955,
Fgund: 384.1947(M + H); k) C-HRMS: Cal cd: 391. 2168, Found: . (M+ H;
|- HRVB: Cal cq; §35. 1984, Found: 335.1961(M + H): Cl - HRVE:
Cal cd: 382. 0759, BSund: FH3. 0765( NiCH (H§ CHapePMIH3- CI 2Nk -9Cht weo) 860, Found:
360 (M + H)+ 0) NSIB-Cl MSMeCal cd: 3FtH (dpumd; 374 (Mz*aH)qirs-(NB’E\’)gz(pgDC1§0_ggoo
MHz) :8 7.29 (d4ed=8 . 4Kg., 1H), 7 J=1.8,8Hz, 1H), 6.96 (d,
J=1'8Hz, 1H), 6,15 (d,_J=10, 1H) ,N‘%ﬁc&(z?ﬂ’i""m, 3.§1B‘(é,'kg‘3‘f—'|)’?’22.“47 9,
3H), 2.32 (s, 3#%, 1. 657Ut 4H), BSHYYERYCH2GMe7 30H7  2-B5 4654 (MpY) hi3- CI  VB:
Cal cd: 390, Founmds 390 ct-Me+ H) +; v (b48:)\A8L03510 PET4 UGS/ 13972, NWR
(CDC13, 300 MHz),q; 8 7.28, (d, J=BHz, , 7 .03 |(4$ J=8Hz, 1H), 6.96 (s, -
1H), 6.52 (d, J-8Fz, 1M).° 4.36 (m 1FjS2 3.8 (s, 3HF 233955 (eragh), 3.39
(s, 3H), 2.47 (8% 3H) 232 (s, 3Mi:3-pemEl(m 2H), 248:04, s-Gméd),pd=7. 32Hz,
3H). q) Cl-HRMBs9€Cal cdc-864. 2294yucheit)di,358me2279 ( Muk -k st (L9, % HRIVS:
Cal cd: 340.2137, {Aoundb_gm 2138 (M & H) ?Qe Cl - HRVE:  Cal cd: #58. 1307,
Found: 436. 1296 z + H + 10 The exanpl §524r heat ed*TH - TABLY=Y 2Ry be
prepared by'Vth8%ret hodsMout | i ned VHER BRagsd s 1A, 1B:Cl48%- (488 opK 34.

Conmonl y used abbe evi atiens are: Rhcigupienyl, Pr i§-c1pE,OdQ¥Le0)¥Phi s net hyl,
[ | acetate. TABLE 4

Et is ethyl, Bugjs b“tXLne Ex is 1[§HCI;>(<9tr’g'%L2edMeEt QAc IS et hy

Cl-4,6-(MeO) 32Ph

502 C-Me N (c-Pr) CHaCH2CN 2-Cl-4, 6~(MeO) 2Ph
503 C-Me NEt > 2-Cl-4, 6~ (Me0) 2Ph
15 504 C-Me NH-3-pentyl 2-Cl-4, 6~(Me0O) 2Ph
505 C-Me NHCH (Et ) CH2CH20Me 2-Cl-4,6-(Me0)2Ph
506 C-Me NHCH (Me) CHpCH20Me 2-Cl-4, 6-(MeQ) 2Ph
507 C-Me NHCH (CH20Me) 2 2-Me-4, 6~ (Me0O) 2Ph
508 C-Me N (CH2CH20Me) 2 2-Me-4, 6- (MeO) pPh
20 509 C-Me NHCH (Et ) CH20Me 2-Me-4, 6~ (Me0) 2Ph
510 C-Me N(c-Pr)CH2CH2CN 2-Me-4, 6~ (MeO) 2Ph
511 C-Me NEt 2 2-Me-4, 6~ (MeO) 2Ph
512 C~Me NH-3-pentyl 2-Me-4, 6~ (Me0) 2Ph
513 C-Me NHCH (Et ) CH2CH20Me 2-Me-4, 6~ (MeQ) 2Ph
25 514 C~-Me NHCH {Me) CH2CH20Me 2-Me-4, 6- {Me0O) 2Ph
515 C-Me N{c-Pr)CH2CH2CN 2-Br-4, 6-(Me0Q) 2Ph
516 C-Me NEt?2 2-Br-4, 6~ (MeO) 2Ph
517 C-Me NH-3-pentyl 2~Br-4, 6~ {MeO) 2Ph
518 C=Me NHCH (Et) CH2CH20Me 2-Br-4, 6- (Me0) 2Ph
30 s19 c-Me NHCH (Ma) CH2CH20Me 2-Br-4, 6- ({MeOQ) 2Ph
520 C-Me NHCH {Et) CH2CH20Me 2-Me-4-MeOPh
521 C-Me NHCH (Me) CH2CH20Me 2~-Me-4-MeOPh
522 C-Me NHCH (CH20Me) 2 2=Me(-4-MePh
523 C-Me N{CH2CH20Me) 2 2-Me0-4~-MePh
35 524 C-Me NHCH (Et) CH2OMe 2-Me0-4-MePh
525 C-Me N(c-Pr)CH2CHZCN 2-Me0~4-MePh
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20 25 Ex. z g3. 631 CM NHCH(Et)2 632 C-Me NHCH(Et)2 633 C M

N(CH2CH2OME) 2 634 C-Me NHCH(CH20Me) 2 8t MB.L12C  2-Br- 4, 5- (MeO) 2Ph

160- 161 2-Br-4-MeOPh 110-111 2-Br-4-MeOPh 74-76 2-Br-4-MOPh 128-130 - 145

WD 98/ 03510WO380BI8E 636 C-Me 637 C-Me 638 C-Me 5 639 C-RETUSMO32Ne
CM 642 CGMe 643 CM 10 644 CGMe 645 CMe 646 CMe 647 G M 648

15 649 C Me <6500 C MRy 651 C-Me Gge,CMe 633 C-IV?M%Q P34 M 655

CMe 656 G M 657 C M 658 CGOH 25 659 COH 660 G OH

C-Me -3-pentyl 2-Me0-4-MePh
528 C-Me NHCH (Et) CH2CH20Me 2-Me(0-4~MePh
529 C~Me NHCH (Me) CH2CH20Me 2-Me0-4~-MaPh
S 530 C-Me NHCH (CH20Me) 2 2-Me0~-4-MePh
531 C~Me N (CH2CH20Me) 2 2-Me0-4-MePh
532 C-Me NHCH(Et ) CH20Me 2-Me0-4-MePh
533 C-Me N(c-Pr)CH2CH2CN 2-Me0~4~-MePh
534 C-Me NEt 2 2-Me0-4-MePh
10 s3s C-Me NH-3-pentyl 2-Me0-4-MePh
536 C-Me NHCH (Et ) CHpCH20Me 2-Me0-4-MePh
537 C-Me NHCH (Me) CH2CH20Me 2-Me0-4-MePh
538 C-Me NHCH (CH0Me) 3 2-Me0-4-ClPh
539 C-Me N (CH2CH20Me) 2 2-Me0-4-ClPh
15 540 C-Me NHCH(Et ) CH0Me 2-Me0-4-ClPh
541 C-Me N(c-Pr)CHCH2CN 2-Me0-4-ClPh
542 C-Me NEt2 2-Me0-4-ClPh
543 C-Me NH=-3-pentyl 2-Me0-4-ClPh
544 C-Me NHCH (Et) CH2CH2OMe 2-Me0~4-ClPh
20 545 C-Me NHCH (Me) CH2CH20Me 2-Me0-4~-ClPh
NOTES FOR TABLE 2:
b) CI-HRMS: Calcd: 423.1355; Found: 423.1337 (M + H).
25 o) Analysis: Caled: C, 61.38, H, 6.18, N, 14.32:
Found: C, 61.54, H, 6.12, N, 14.37.
d) Analysis: Caled: C: 58.02, H, 5.65, N, 14.24;
Found: C, 58.11, H, 5.52, N, 14,26.
e) Analysis: Caled: C, 59.71, H, 5.26, N, 14.85;
30 Found: C, 59.94, H, 5.09, N, 17.23.
£) Analysis: Caled: C, 60.48, H, 5.89, N, 14.85,
Found: C, 60.62, H, 5.88, N, 14.82.
- h) CI-HRMS: Calcd: 337.2388; Found: 337.2392 (M + H}.
i) Analysis: Caled: C, 68.45, H, 7.669, N, 15.21,
35 Found: C, 68.35, H, 7.49 N, 14.91.
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661 COH 662 COH 663 C-NEt2 30 664 C-NEt2 665 C-NEt2 666 C-NEt2 667
C-NEt2 668 C-Me 35 669 C-Me N(Et) 2 N(c-Pr)Et N (c-Pr)Et N (c-Pr) Et N

(c-Pr) Et N (c-Pr) Et N(c-Pr)Et N (c-Pr) Et NHCH(c-Pr)2 NHCH(c-Pr)2
NHCH( - Pr ) WO skt c- Pr) 2 NHCH(c- Pr)2  NHCH(c- Pr) 2 NHCH( r13obiL 2
-Pr)CH2CH2CN NHCH (Et) 2 N(CH2CH2OWe)2 NEt2 N(c-Pr) CH2 CH(Et) 2
CH2CH2OWE) 2 _NHCH(CH2OME)2 NEt2 N (c-Pr) CH2CH2CN NHCH(Et) 2
N( CH2CH2OME) 2 NH (é&ﬁ@% NER2 SR cCPrf PEN7.915, N, 14,65,
Found: C, 68.85, H, 7.83, N, 14.54.
k) Analysis: Calcd: C, 73.51, H, 7.01, N, 19.48,
Found: C, 71.57, H, 7.15, N, 19.12.
5 1) CI-HRMS: Calecd: 403.1899; Found: 403.1901 (M + H),
m) Analysis: Caled: C, 61.77, H, 6.49, N, 14.41, Cl.
9.13; Found: C, 61.90, H, 6.66, N, 13.62, Cl1, 9.25.
n) Analysis: Calcd: C, 67.31, H, 7.06, N, 15.70, Cl.
9.93; Found: C, 67.32, H, 6.95, 15.50, c1, 9.93,.
10 o) Analysis: Calecd: C, 74.50, H, 8.14, N, 17.38,
Found: C, 74.43, H, 7.59, N, 17.16.
p) Analysis: Calcd: C, 73.10, H, 7.54, N, 19.37,
Found: C, 73.18, H, 7.59, N, 18.81.
q) Analysis: Caled: C, 73.57, H, 7.78, N, 18.65,
15 Found: C, 73.55, H, 7.79, N, 18.64.
r) CI-HRMS: Calcd: 353.2333; Found: 353.2341 (M + ") .
s) Analysis: Calcd: C, 71.56, H, 8.02, N, 15.90,
Found: C, 71.45, H,-7.99, N, 15.88.
t) Analysis: Calcd: C, 65.60, H, 7.34, N, 14.57,
: 20 Found: C, 65.42, H, 7.24, N, 14.37.
u) CI-HRMS: Calcd: 399.2398; Found: 399.2396 (M + H) .
V) CI-HRMS: Calcd: 399.2398; Found: 399.2396 (M + H).
w) CI-HRMS: Caled: 383.2450; Found: 383.2447 (M + H).
X) CI-HRMS: Calcd: 403.1887; Found: 403.1901 (M + H).
25 ) CI-HRMS: Calcd: 295.1919; Found: 295.1923 (M + H).
z) Analysis: Calcd: C, 67.31, H, 7.06, N, 15.70,
Found: C, 67.12, H, 6.86, N, 15.53,
aa) Analysis: Calcd: C, 61.77, H, 6.49, N, 14.41, Cl,
9.13; Found: C, 62.06, H, 6.37, 14.25, C1, 9.12.
30 ab) CI-HRMS: Caled: 337.2017; Found: 337.2028 (M + H).
ac) CI-HRMS: Calcd: 403.1893; Found: 403.1901 (M + H).
ad) Analysis: Caled: C, 70.00, H, 7.22, N, 18.55,
Found: C, 70.05, H, 7.22, N, 18.36.
ae) Analysis: Caled: C, 70.98, H, 7.74, N, 16.55,
35 Found: C, 71.15, H,7.46, N, 16.56.
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NHCH(Et)2 N(CH2CH2OME) 2 NHCH(Et)2 N(CH2CH2OME) 2 PC | US97/ 13072
2-Me-4-0 Ph 113-114 2, 4-C12Ph 2, 4-Me2Ph 2, 4, 6- Me3Ph  2- Me- 4- MeOPh
2-Cl-4-MeOPh 2-Cl-4-MePh 2-Me-4-ClPh  2,4-Cl2-Ph 2, 4- Me2- Ph 2- Me- 4- C1- Ph
2- C1- 4- Me- PWO9B0MI04- OVe- Ph 2- O - 4- Ove- Ph 2- C1- 5- F- OVePh PEI/US9783¢72 OVePh
1-5-F-OMePh  2-Cl-5-F-OMePh  2-C - 5FOVEPh26IVEZpyrid3yI

- Me2- pyrid-3-yhgy 2, RnNRRs PYI i @'aftd/' 6@ Ng2-pyr 2-Ph
2. 4-Mp2-Ph 2, 4-Me2-Ph gs-wez@g |ve2 Ph yéd'ﬁgz %53 * Me2- Ph
2 A4-Me2-Ph 2, 4- Me2- Ph“?nﬂ Me2 "29|v$b 6 -4 CN—Ph
ah) Analysis: Calcd: C, 70.38, H, 6.71, N, 18.65,

Found: C, 70.35, H,6.82, N, 18.83.
5 ai) Analysis: Calcd: C, 66.39, H, 5.85, N, 18,44, cl,
$.33;
Found: C, 66.29, H, 5.51, N, 18.36, Cl, 9.31.
aj) CI-HRMS: Calcd: 369.2278; Found: 369.2291 (M + H).
ak) Analysis: Calcd: C, 64.42, H, 6.77, N, 15.02,
10 Found: C, 64.59, H,6.,51, N, 14.81.

The examples delineated in TABLE 3 may be prepared by
the methods outlined in Examples 1, 2, 3 or 6. Commonly

15 used abbreviations are: Ph is phenyl, Pr is propyl, Me
is methyl, Et is ethyl, Bu is butyl, Ex is Example.

TABLE 3
20
R3
N/LN /N\\
4
X N
N
Ar
Ex. Z R3 Ar mRLSC)
5463 C-Me NHCH (Et) 2 2-Me-4~Ma2N-Ph 164-166
25 s547b C-Me S~NHCH (CH2CH20Me) 2,4-Me2-Ph oil
-CH20Me
548¢ C-Me S-NHCH (CH2CH20Me) 2-Me-4-Cl-Ph oil
-CH20Me
549d C-Me N (c-Pr)CH2CH2CN 2-Me-4-Cl-Ph 115-116
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-146 WD 98/ 03510 PCT/US97/13072 The exanples in Tables 5 or 6 may be
prepared by the nethods illustrated in Exanples 1A 1B, 2, 3, 6, 5 431,
432, 433, 434 or by appropriate conbinations thereof. Commonly used
abbrevi at iwoesm@isze Ph is phenyl, Pr is propyl, Me is neth¥é E&l ethyl
Is butyl, Ex is Exanple. 10 Table 5 R3 R14 _4p~ ~j %P (TR0

-Cl12-Ph 670NbNHCH(CH2CNb)2 671MeNHCHPr 22, 4- C12- Ph 672MeNEt Bu2, 4 Cl12- Ph
20673MeNPr ( CH2- c3X85H5) 26 #eC12- Ph GWN()@IHEWZOVE)Z&,-%QL&P&}; 131-132
675MeNH- 3- hept yl £514- C12- s 676MeNHCH( e} g«sovaag g:]angh 677MeNEt 22,

Ve

e
4- C12-Ph 25678Me ( CH2CEt ) 22, 4- C12- Ph V2 -3cEs- ph
680MeNVEPh2, 4- CLZ-Ph 68 %%Nprzz zf”éi‘il%ﬁ’%’sﬁws héx§yt22-eh C12- Ph  oil

oil

30683Menor phol | rfé? 4-CIOMPh 1) - 14AV(CAEIR8MORS10PCTY USQJJ-J:B&%ZPQ 0il
684MeN( CHZPh)sCH2452 OV %54 C12- Ph 683YBINHEH CH2Ph) CHROVE -Mez P A Ph 123-124
55513 C-Me N(CH2-c~Pr)Pr 2-Me-4-Cl-Ph oil
556K C-Me N(c-Pr)CHpCH)CN 2,3-Me2-4-OMePh 158-160
557 C-Me N(c-Pr)Et 2-C1-4-0MePh
5548 C-Me N{c-Pr)Me 2-Cl-4-0OMePh
10 ss9 C-Me N(c-Pr)Pr 2-Cl-4-0OMePh
560 C-Me N{c-Pr)Bu 2-Cl-4-0OMePh
561l C-Me N(Et)2 2-Cl-4-CN-Ph 115-117
562 C-Me N(c-Pr)2 2-Cl-4-0Me 127-129
563M C-Me NHCH (CH20H) 2 2,4-Cl~pPh 128-129
15 564 C-Me N(c-Pr)Et 2-Br-4, 5-(Me0O) 2Ph
565 C~Me N(c=-Pr)Me 2-Br-4, 5- (Me0) 2Ph
566 C-Me NH=c=Pr 2-Me=~4-MeOPh 126~-128
567 C-Me NHCH (E£) CH20H 2-Me-4-MeOPh 60-~62
568 C-Me NMe? 2-Br-4, 5- (Me0) 2Ph
20 569 C-Me NHCH (Et) 2 2-Me-4-MeOPh 103-105
570 C-Me N(c-~Pr)Et 2-Me-4-MeOPh 173-174
$71 C-Me NH-2-pentyl 2,4-Cl2-Ph 118-1290
572 C-Me NHCH (Et) CH2CN 2,4-Cl-Ph 141-142
573 C-Me NHCH (Pr) CH20Me 2,4-Clp~Ph 87-88
25 574 C-Me NHCH {CH2-iPr) CH20Me 2,4-Clo-Ph amorphous
575 C-Me NH-2-butyl 2,4-Me2-Ph oil
576 C-Me NH-2-pentyl 2,4-Me2=~Ph oil
577 C-Me NH-2-hexyl 2,4-Me2-Ph oil
578 C-Me NHCH (i~Pr)Me 2,4-Me2-Ph oil
30 579 C~-Me NHCH (Me) CH2-1iPr 2,4-Me2-Ph oil
580 C-Me NHCH (Me) ~c-C6H11 2,4-Me2~Ph oil
581 C-Me NH-2-indanyl 2,4-Me2~-Ph oil
582 C-Me NH-1=-indanyl 2,4-Me>~Ph 0il
583 C-Me NHCH (Me) Ph 2,4-Me2-Ph oil
35 584 C-Me NHCH (Me) CH2- (4-C1Ph) 2,4-Me2-Ph oil
/e -142-



686MeNH- 4-t et r ahydr opyr anyl 2, 4- C12- Ph 687MeNH- cycl opentyl 2, 4- C12-ph 5

688MeCEt 2, 4- C12- Ph 689MeOCH( Et ) CH2OMe2, 4- C12- Ph 690MeOCH2Ph2, 4- C12- Ph

691Me0- 3- pent yl 2, 4- C12- Ph 692MeSEt 2, 4- C12- Ph 10 693MeS( O) Et 2, 4- C12- Ph

694MeS02Et 2 WO #3518, 605MVePh2, 4- C12- Ph 696Me2- CF3- Ph2, 4- C12- PRT/USS7/13072

694 Me2- Ph- th 4- C12- Ph 15 698Me3- pentyl 2, 4- C12- Ph 699Macyc| obut yl 2, 4- C12- Ph
Me3- pyri dyI 2, 48€12- Plo-¥€1MeCH( lﬁu;uaﬁzcaweae 4- C12- em Me -Ph oil

702MeCH( Et ) GHRCH2 e 22, 4+ Ph 20 H DOVE) 22, 4 |ve3 Ph |
704MeNHCHPY 22, 4, 6- Me3- Ph %%I\/ENEt Buz@:%hfﬂgl %%93 24-2 0il

706MeNPr ( CH2- c- C3PEY 2, 4, 6-MB3- Ph  THIEN( CFi2ERpRIVE) 22, 4264%3 Ph 25 o:.l

708MeNH- 3- hept y| 2585 6- Me@-#h  709MeMHCHCEL )&Sd36VE2, 4, 6- b/e,&ug _hLOMENEL 22,4, 6
6 Me3- Ph 3

- Me3- Ph 711 MeNHCHE CH2 OFt pent
713MeNMVePh2, 4W6 %/eg; Ph %Z%iVENPr 22, }gp%%gW715l\/le—l— “hé’ﬁ?ﬂ’é‘ 4, 6- MeBLIpR20
716Menor phol i no2, %% 6- VeS8 717NEN( Gﬁzphr)eemmzovez 42 G-Me3~Ph 35 0il

718NbNHCH(CH2Ph)CH&@Nb2 4r= Me3- Ph 719MeiN - 4-t et r ahydQRy s angh2, 4, 6- Mg3; Ph
-148 wo 98/ 03510 72 72}_,722 723

NHCH(Et) 2 2-Me0-4-ClPh oil
597P C-Me NHCH (Et) CHaOMe 2-Me0-4-ClPh oil
10 594 C-Me NMej 2-Me0O-4-ClPh oil
5959 C-Me NHCH(Et) > 2-OMe ~4~MePh oil
596% C~Me NEtp 2-OMe-4-MePh oil
5973 C~c-Pr NHCH (CH20Me) 3 2,4-Cly-Ph oil
598 C-Me N{c-Pr)Et 2,4-Mep~-Ph
15 599 C-Me N(c-Pr)Et 2,4-Clp~Ph
600 C-Me N{c-Pr)Et 2,4,6-Me3~Ph
601 C-Me N{(c-Pr)Et 2-Me~4-Cl-Ph
602 C-Me N(c-Rr)Et 2-Cl-4-Me-Ph
603 C-Me NHCH {c~Pr) 2 2,4-Clz2-Ph
20 604 C-Me NHCH (c~Px) 2 2,4-Mes~Ph
605 C-Me NHCH (c-Pr) 2 2-Me-4-Cl-Ph
606 C-Me NHCH (c-Pr) 2 2-Cl-4-Me-Ph
607 C-Me NHCH (c-Pz) 2 2-Me-4-OMe-Ph
608 C-Me NHCH (c-Pr) 2 2-Cl-4-OMe-Ph
25 609 C-Me NHCH (CH20Me) 2 2-C1-5-F-OMePh
610 C~-Me NEt2 2-Cl-5-F-0OMePh
611 C-Me N(c-Pr)CH2CH2CN 2-Cl-5-F-OMePh
612 C-Me NHCH (Et) 2 2-Cl-5-F=-0MePh
613 C-Me N (CH2CH20Me) 2 2-Cl-5-F-OMePh
30 614 C-Me NEt2 2,6-Mes-pyrid-3-yl
615 C-Me N{c-Pr)CH2CH2CN 2,6-Mep-pyrid-3~-yl
616 C~Me NHCH(Et) 2 2,6-Mez2-pyrid-3-yl
617 C-Me N (CH2CH20Me) 2 2,6-Me2-pyrid-3~-yl
618 C-0OH NHCH (CH20Me) > 2,4-Me2-Ph
35 619 C~OH NEt2 2,4-Me2-Ph
620 C-OH N{c-Pr)CH2CH2CN 2,4-Me2-Ph
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5 724 725 726 727
738 20 739 740 741
751 752 753 35 754

728 10 729 730 731 732 733 734 7 35 736 737
*7T 4 6 747 748 30 749 750

742 743 25 744 745
755 M Me M M M M M Me

WO 98/03510 PCT/US97/13072
‘ 621 C-0H NHCH (Et) » 2,4-Me3-Ph
623 C-0H N (CH2CH20Me) 2 2,4-Me-Ph
624 C~NEt) NHCH (CH20Me) 2 2,4~Mep-Ph
625 C-NEt?2 NEt 2 2,4-Me2-Ph
S 626 C-NEt? N{c-Pr) CH2CH2CN 2,4-Me2>-Ph
' 627 C-NEt ) NHCH (Et ) 2,4-Mey~Ph
628 C-NEt2 N (CH2CH20Me) 2 2,4-Mey~Ph
629 C-Me NHCH (Et) 2 2-Me-4-CN-Ph
637 C-Me N{CH2CH20Me) 2 2-Me-4-CN~Ph
10
Notes for Table 3:
a) CI-HRMS: Calecd:367.2610, Found: 367,2607 (M + H);
b) CI-HRMS: Calcd:384.2400, Found: 384.2393 (M + H);
15 o CI-HRMS: Calcd:404.1853, Found: 404.1844 (M + H);
d) CI-HRMS: Calcd:381.1594, Found: 381.1596 (M + H);
Analysis: Calcd: C: 63.07, H, 5.57, N, 22.07, Cl,
9.32; ‘
Found: C: 63.40, H, 5.55, N, 21.96, Cl: 9.1%
20 e) CI-HRMS: Calcd:369.1594, Found: 369.1576 (M + H);
£) CI~-HRMS: Calcd:354.2216, Found: 354.2211 (M + H);
g) CI-HRMS: Calcd:410.1072, Found: 410.1075 (M + H);
h) CI-HRMS: Calcd:414.2427, Found: 414,2427(M + H);
i) CI~HRMS: Calcd:368.2372, Found: 368.2372(M + H);
25 ) CI-HRMS: Calcd:384.1955, Found: 384.1947(M + H);
k) CI-HRMS: Calcd:391.2168, Found: 391.2160(M + H);
1) CI-HRMS: Calcd:335.1984, Found: 335.1961(M + H);
m)  CI~HRMS: Calcd:382.0759, Found: 382.0765(M + H);
n) NH3~CI MS: Calcd: 360, Found: 360 (M + H)+
30 o) NH3-CI MS: Calcd: 374, Found: 374 (M + H)+;
NMR (CDCl3, 300 MHz) :8 7.29 (d, J=8.4Hz, 1H), 7.04
(dd, J=1.8,8Hz, 1H), 6.96 (d, J=1.8Hz, 1lH), 6.15
(d, J=10, 1H), 4.19 (m, 1H), 3.8l (s, 3H), 2.47 (s,
3H), 2.32 (s, 3H), 1.65 (m, 4H), 0.99 (t, J=7.32Hz,
35 6H)
p) NH3-CI MS: Calcd: 390, Found: 390 (M + H)+;
/e -144-



M M M Me Me Me Me Me Me Me Me Me Me Me Me Me M Me Me Me Me Me Me M ME
Me Me Me NH cycl opentyl oEt OCH (Et) ClJ20Me OCH2Ph O-3-pentyl sEt
S(OEt SO02Et CH(CO2Et)2 C(Et)(CO2Et)2 CH(Et)CH20H CH(Et)CH20Me

WO 98/03510 PCT/US97/13072
. NMR (CDCl3, 300 MHz) :8 7.28 (d, J=8Hz, 1H), 7.03
(d[ J=8HZ, 1H)' 6-96 (S, lH), 6-52 (d, J-9Hz' lH)'
4.36 (m, 1H), 3.8 (s, 3H), 3.55 (m, 2H), 3.39 (s,
3H), 2.47 (s, 3H), 2.32 (s, 3H), 1.76 (m, 20y, 1.01
5 (t, J=7.32Hz, 3H).
q) CI-HRMS: Calcd: 354.2294, Found: 354.2279 (M + H)+
r) CI-HRMS: Calecd: 340.2137, Found: 340.2138 (M + H)+
s) CI-HRMS: Calcd: 436.1307, Found: 436.1296 (M + H)+
10
The examples delineated in TABLE 4 may be prepared by
the methods outlined in Examples 1A, 1B, 432, 433, 434.
Commonly used abbreviations are: Ph is phenyl, Pr is
propyl, Me is methyl, Et is ethyl, Bu is butyl, Ex is
15 Example, EtOAc is ethyl acetate.
TABLE 4
20
R3
N
Z
\ —~.
N
Ar
25 Ex. Z R3 Ar mRA8C)
631 C-Me NHCH (Et) 2 2~Br-4,5-(MeO) 2Ph 160-161
632 C-Me NHCH (Et) 2 2-Br~4-MeQOPh 110-111
633 C=Me N (CH2CH2OMe) 2 2-Br-4-MeCOPh 74-76
. 634 C-Me NHCH (CH2OMe) 2 2-Br~4-MeOFh 128-130
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CONMe2 COCH3 CH( OH) CH3 C( OH) Ph- 3- pyri dyl
CE( Et) CHRCONMB2  CH( Et ) CH2CH2NMe2 NHCH( CH20MD) 2 N( CH2CH2OME) 2
NEt 2  NJCH2CN)2 NHCH (Me) CH20Me OCH( Et ) CH2OVE

3-pyridyl

NHCH( Et ) CH20Me NH- 3- pent yl

NPr c- C3HowbIdglolf

Ph  2-PhuPh 3-pentyl

/ US97/ 13072 2 4, 6-Me3-Ph 2, 4, 6-M)3-Ph 2,4, 6-M3-Ph

, 6- Me3-Ph 2,

2. 4. 6- Me3- Ph 24‘?6ma§f5ﬁ

2, 4, 6-Me3-Ph

10

15

20

25

30

35

6- Me3- Ph
636 C-Me
637 C-Me
638 C-Me
639 C-Me
640 C-Me
641 C-Me
642 C-Me
643 C-Me
644 C-Me
645 C-Me
646 C-Me
647 C-Me
648 C-Me
649 C-Me
650 C-Me
651 C-Me
652 C-Me
653 C-Me
654 C-Me
655 C-Me
656 C-Me
657 C-Me
658 C-OH
659 C~0H
660 C-0OH
661 C-OH
662 C-0OH
663 C-NEt?
664 C-NEt2
665 C-NEt?
666 C-NEt?2
667 C-NEt
668 C-Me
669 C-Me

N{c-Pr)Et
N(c-Pr)Et
N(c;Pr)Et
N{c-Pr)Et
N{(c-Pr)Et
N(c-Pr)Et
N(c-Pr)Et
NHCH(c-Pr) 2
NHCH (c~Pr} 2
NHCH (c~Pr) 2
NHCH({(c~Prx) 2
NHCH{(c-Pr) 2
NHCH (c-Pr)
NHCH (CH20Me) 2
NEt >
N{c-Pr)CHaCH2CN
NHCH (Et) 2
N{(CHCHO0Me) 2
NEt 2
N{c-Pr)CH2CHZ2CN
NHCH(Et) >
N (CH2CH20Me) 2
NHCH (CH20Me) 2
NEt 2
N(c=Pr)CH2CH2CN
NHCH(Et) 2
N (CH2CHpOMe) 2
NHCH (CH2C0Me) 2
NEt2
N{c-Pr)CH2CH2CN
NHCH(Et) 2
N (CH2CH20Me) 2
NHCH (Et) 2
N (CH2CH20Me) 2
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2,4-CloPh
2' 4°M92Ph
2,4, 6-Me3Ph

dYp) CH2ZNMe2 N(c- C3H5) CH2CH2CN  N( Pr) CHZCH?PQI}IIUEM EH),%H

2-Me-4-MeOPh
2-Cl-4-~MeOPh

2-Cl~4-MePh

2-Me-4-ClPh
2,4-Cl2-Ph
2,4-Me2-Ph

2-Me-4-Cl-Ph

2-Cl~4~Me-Ph

2-Me-4-0OMe-Ph

2-Cl-4-0OMe-Ph

2-Cl-5-F=-OMePh
2-Cl-5-F-QOMePh
2-Cl-5-F-OMePh
2-Cl-~5-F-OMePh
2-Cl-5-F-0OMePh

2,6-Meg-pyrid~3-yl

2,6-Me2-pyrid=-3-yl

2,6-Mep-pyrid-3-yl

2,6-Mez2-pyrid-3-~yl

2,4-Mep-Ph
2,4-Me2-Ph
2,4~Me2-Ph
2,4-Me2-Ph
2,4-Mep-Ph
2,4-Mep~Ph
2,4-Me2-Ph
2,4-Mep~-Ph
2,4-Me2~Ph
2,4-Me2-Ph
2-Me-4-CN-Ph
2-Me=-4-CN-Ph

cycl obut yl

2CH2CN
MG3- Ph

2, 4, 6- Me3- Ph 2,4,6 |ve_3 Ph 2, 4, 6-me3-Ph
2,4, 6-me84BH2 2, 4, 6- MBMPH-C2h 4, 6- MEBaPH



2,4,6
2,4,6
2, 4- Me2- Ph

-Me3-Ph 2,4,6-Me3-Ph 2, 4, 6-Me3-Ph 2,4,6-M3-Ph 2,4, 6-M3-Ph
-Me3-Ph 2, 4, 6-nme3-Ph 2,4,6-Me3-Ph 2,4-Me2-Ph 2, 4- Me2- Ph

2, 4-Me2-Ph  2,4-Me2-Ph 2, 4-Me2-Ph 2, 4-Me2-Ph 2, 4- Me2- Ph
2, 4-Me2- Ph WOBOEY ph 2 4-Me2-Ph 2, 4-Me2-Ph 2, 4- Me2- Ph PCTAUSYI3072

92/ 03510PCT/ US97/ 13072 0 756MeNHCHPr 22, 4- Met - Ph 757MeNEt Bu2, 4- Met - Ph
MeNPr ( CH2- c- C3H5) 2, 4- Met - Ph 759MeNH- 3- heptyl 2, 4- Met - Ph 5

760MeNEt 22, 4- Met - Ph° 76 1MeNHCH( CH2OEt ) 22, 4- Met - Ph 762MeNH- 3- pent yl 2,

4- Vet - Ph 763MeNMVEPh2, 4- Met - Ph- 764MeNPr 22, 4- Met - Ph 10 765M9NH-3 hexyl 2,

4- Me2- Ph 766Memor phol iThe2, ekalip2 e Bh 1 A6TABN CHO R @Hae:yiz

768MeNHCH( CH2Ph) GHZOMRZ.
770NbNH—cycIopent¥I2 4

10

15

20

25

thereof.

Y B RN GO 2 (P

l

433,

Commonly used abbreviations are:

434 or by appropriate combinations

gb?VFDh 15

Ph is phenyl,

Pr is propyl, Me is methyl, Et is ethyl, Bu is butyl, Ex

is Example.

670
671
672
673
674
675
676
677
678
679
680
681
682
683

Rlq
Me
Me
Me
Me
Me
Me
Me
Me
Me
Me
Me
Me
Me
Me

B3
NHCH (CH20Me) 2
NHCHPx?
NEtBu
NPr (CHp-c-C3Hg)
N (CH2CH20Me) 2
NH-3-heptyl
NHCH (Et ) CH20Me
NEt 2
NHCH (CH20Et) 2
NH-3-pentyl
NMePh
NPr2
NH-3-hexyl

morpholino
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2,4-Clp-Ph
2,4-Cla-Ph
2,4-Clz-Ph
2,4-Clo-Ph
2,4-Clp-Ph
2,4-Clz-Ph
2,4-Cly-Ph
2,4-Cla-Ph
2,4-Cl2-Ph
2,4-Cl2-Ph
2,4-Cl2-Ph
2,4-Cl2-Ph
2,4-Cl2-Ph
2,4-Clz-Ph



772MeN (CJ12CH20ME) 22- Me- 4- MeO- Ph 773MeNHCH( EC) CH20Me2- Me- 4- MeO- Ph 774MeN
(Pr) CH2CH2CN2- Me- 4- MeO-Ph 20 775MeOCH (Et) CH20Me2- Me- 4- MeO- Ph  776MeNHCH
(CH2OMe) 22- Br- 4- MeO- Ph 777MeN( CH2CH2OME) 22- Br - 4- MeO- Ph
778NVeNHCH( ko §a636wE 2- Br - 4- MeO- Ph 779MeN( Pr ) CH2CH2CN2- Br - 4- %E?"PE”‘?’%”
720NMeOCH( Et ) CH2OME2- Br - 4- MeO- Ph 781MeNHCH( CH2OVE) 22- Me- 4- NNB2-P

MeN( CH2CH2OMe) 22- Me- 4- NMe2- Ph 783MeNHCH (Et) CH20Me2- Me- 4- NMe2- Ph
784MeN( Pr ) CH2CH2ERMD- Me- 2NV 2- Ph N3CHZPSEM2OTHMEL ) CH2OVE 22, Mbe 4y-bivE2- Ph
786MeNHCH( CH2 OV @2- Br - 4reNVe2- Ph wi&7 Ve h%lggﬂgovm 22-Brs 4-_9%%%- Ph
788MeNHCH( Et ) CH2QVE2- Br - 4- NVe2- Ph. 789NEN( Pr ) CH2 CH2ON- B'- 4- MVE2- Ph 35
790MeOCH( Et ) CH2AVE?2- Br - 4°Nve2- B~ 78 S MERERISPEED Ve ) 22- Br2-4A-FLPPRPh - 150 WD
98/ 03510PCTI US97#873072 782NeN( CH2 BHREN p@dheRt - 4- i - Pr - Phe, 4-c1,-ph
793MeNHCH( Et )CH2Ed¥e2- Br -k- i - Pr- Ph 794NBN( Pr) CH2CH2CN2-Br- 4- i - Pr - Ph
795MeOCH( Et ) CH2OVE2- Br- 4- 1 - Pr- Ph 5 796NENHCH( CH2OMe) 22-Br - F-2VB" Ph
797MeN( CH2CH2OVEY®P2- Br - 4%eMe- Ph 7988 BINEIIFHESMECH2 OV 2- Br -24.4 MeL2PRn
799MeN( Pr ) CH2 CH2@X2- Br - MeVe- Ph 801 Me @R ) CH2OVE2- Br - 4, lec1Rhp 0
801MeNHCH( CH2OMBY 32~ Me- 44,Br - Ph 802NN Q/ZIIQOVE) 22- Ms-;;?;é r - Bh
803MeNHCH( Et ) CH2OVe2- Me- 4- Br - Ph 804NEN% ) CH2CH2CN2- K2 2518 h
805MeOCH( Et ) CH2AWE2- Me- 4°Br - Ph 15 806MEBRHCH( CH20ME) 22- @144518-Ne2- Ph
807MeN( CH2CHBOME9922- C1- 41e6- Me2- Ph 808NBNHCH( CH2OMe) 24 2Bi=R,-F; (Me) 2-Ph
809MeN( CH2CH2OMB)g24- Br - 2, 6- (M) 2-Ph (o

2,4-Cly-Ph
695 Me Ph 2,4-Clp~-Ph
696 Me 2-CF3-Ph 2,4-Cly-Ph
697 Me 2-Ph-Ph 2,4-Cly-Ph
15 698 Me 3-pentyl 2,4-Cly-Ph
699 Me cyclobutyl 2,4-Cly-Ph
700 Me 3-pyridyl 2,4-Cly~Ph
701 Me CH (Et) CH2CONMe 2 2,4-Cla-Ph
702 Me CH (Et) CH2CH2NMe> 2,4-Cly-pPh
20 703 Me NHCH (CH20Me) 2 2,4, 6~-Me3-Ph
704 Me NHCHPE) 2,4,6-Me3~Ph
705 Me NEtBu 2,4,6-Me3-Ph
706 Me NPr (CH2-c-C3Hg) 2,4,6-Me3~Ph
707 Me N {CH2CH20Me) 2 2,4,6-Me3-Ph
25 708 Me NH-3-heptyl 2,4, 6-Me3-Ph
709 Me NHCH (Et ) CH20Me 2,4, 6-Me3-Ph
710 Me NEt2 2,4, 6-Me3-Ph
711 Me NHCH (CH20Et) 2 2,4, 6-Me3~Ph
712 Ma NH-3~-pentyl 2,4,6-Mé3-?h
30 713 Me NMePh 2,4,6-Me3-Ph
714 Me NPr> 2,4,6-Me3~Ph
715 Me NH-3~hexyl 2,4,6-Me3-Ph
716 Me morpholino 2,4,6-Me3~-Ph
717 Me N (CH2Ph) CH2CH2O0Me 2,4, 6-Ma3-Ph
35 7108 Me NHCH (CH2Ph) CH20Me 2,4,6-Me3-Ph
719 Me NH-4-tetrahydropyranyl 2,4, 6-Me3=Ph
/ :
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810MeNHCH( CH2OMe) 24-i - Pr - 2- SMe- Ph 20 811MeN ( CH2CH2OMe) 24-i - Pr - 2- SMe- Ph
812MeNHCH( CH2OMe) 22- Br - 4- CF3- Ph 813MeN( CH2CH2OMe) 22- Br - 4- CF3- Ph

814MeNHCH( CH2OMe) 22- Br - 4, 6- ( MeO) 2- Ph 815MeN( CH2CH2OMe) 22- Br - 4, 6- ( MeO) 2- Ph
25 816N9NHCI‘4(Q}Q2@& 22- Cl- 4, 6- (MeO) 2- Ph PCT/US97/13072

822 MeN( CH2CH2OMe) 22- C1- 4, 6- ( MeO) 2- Ph 818MeNHCH( CH20OMe) 22, 6- (Me) 2 -4

G- Ph 819MeN( CHGH2OMe) 22, 6- ( Me) 24,4- SN

820Me NHCH( CH2OMe) 2“?—4( cove')ze-zz- Br - th"s'%‘:ggg‘%ﬁg%(y&zmzovm 54 9%F 2- Br - Ph
822MeNHCH( CH2OMe) 22, 4, 6- NE3- pyri d- 3-yl OBt 2,4, 6-Me3-ph

823MeN( CH2CH20Me) 222, 4, 6- MeB- pyr i d- 3ogH (E8ZHYBMHCH( CH20Me) 22 6 4vel3B83 2- Ph
825MeN( CH2CH20Me) 22, 4- ( Br)2- Ph 35 szan&rfq (CH2OMB) 24-i ; Pr-2. SVe-Ph 827MeN
(CH2CH2OMVE) 24-i - Pr-2- SMe-Ph - 151 WO 98703510 PCr/ [ JSo711367%3 |
0828MeNHCH( CH20Me}%#4- i - Prite2- SO2Me- PhO8YOREN(-CH2 CH2OVE) 2%-4ir 6 Pre32RiSC2 Me- Ph
830MeNHCH( CH20Me) 223, 6- ( Mae2- 4- SMe- Ph 83daveN( CH2CH2OVE) 22 465 {g) 2 4- SMe- Ph 5
832MeNHCH( CH20me) 22, 6- ( Mg) 2- 4- SC2Me- Ph

833MeN( CH2CH20MB) 27, 6- ( ME) 2- 4- SC2Me- Ph ‘833 Me NHCH( cH2oMeE) 328 T°4-5 pr - Ph
835MeN( CH2CVROME) 22- 1- 4- iMePr - Ph 8 3, ?MVBOEEH (CH20Me) 2,4, 6-Me3-ph

22- Br - 4- N(Me) 2- 6-40- Ph 33 837MeN( CHRd3EdE),22- Br - 4- N( M2) 25 Gialyb@ Ph
| 2-Sr - 4- MeO- Ph
ﬁ?g%é-?ce@%%’)zcmcmmz,ﬁ,‘e@%é:% 15

838MeNEt 22- Br Df\l/é;\[%%)_

840NENHCH(CH£0

842MeNHCH( CH2CH2OVB) CH2OMe2- Me- 4- Br -FRHEEBMENHCH( CH20NE), 226-Hebsh- 4- MeO- Ph

Ph 8
CN-4

o

NH- 3- p
Ph 841

844MeN ( CH2CH2OMe)3122, 5- iie2- 4- Meo- Phy B4 58e 3- pent yl 2,5, Me2e4=eO- Ph
846MeNEL 22, 5- Me2- 4 MeO- Phy _

CONMe 2 2,4,6-Me3~Ph
733 Me COCH3 2,4,6-Me3-Ph
15 734 Me CH(OH)CH3 2,4, 6-Me3-Ph
735 Me C(OH)Ph=-3-pyridyl 2,4,6-Me3-Ph
736 Me Ph 2,4, 6-Me3-Ph
737 Me 2-Ph*~Ph 2,4,6~Me3~Ph
738 Me 3-pantyl 2,4,6-Me3-Ph
_ 20 739 Me cyclobutyl 2,4,6-Me3=-Ph
740 Me 3-pyridyl 2,4,6-Me3~Ph
741 Me CH (Et ) CH2CONMe3 2,4,6-Me3-Ph
742 Me CH(Et)CH2CH2NMe2 2,4, 6-Me3-Ph
743 Me NHCH (CH20Me) 2 2,4-Me2-Ph
25 744 Me N (CH2CH20Me) 2 2, 4-Me2-Ph
745 Me NHCH(Et)CH2OMe 2,4-Me2~-Ph
746 Me NH-3-pentyl 2,4-Me2-Ph
747 Me NEt2 2,4-Me2-Ph
748 Me N{CH2CN) 2 2,4-Mez-Ph
30 749 Me NHCH (Me) CH20Me 2, 4-Me3-Ph
750 Me OCH(Et)CHzOMé 2,4-Me2~Ph
751 Me NPr-c-C3Hs 2,4-Me2-Ph
752 Me NHCH {(Me) CH2NMe? 2,4-Me2~-Ph
753 Me N(c-C3Hg) CHCH2CN 2,4-Me2-Ph
35 754 Me N {(Pr)CH2CH2CN 2,4-Me2-Ph
- 755 Me N (Bu) CH2CH2CN 2,4-Me2-Ph
J -149-



20 847MeNHCH( CH20Me) 22- O - 4- MePh 848MeNCH( Et ) CH20Me2- CI - 4- MePh

849MeN( CH2CH20Me) 22- Ol - 4- MePh 850Me( S) - NHCH( CH2CH2OMe) CH2OMe2- O - 4- MePh

851MeN( G- C3H5) CH2CH2CN2, 5- Me2- 4- MeOPh 25 852MeNEt 22- Me- 4- MeOPh

853MeOEt 2B odlod¥gdPh 854Me( S) - NHCH( CH2CH2OMe) CH2OMe 2- Me- 4- %g

8a5MeN( G- C3H5) CH2CH2CN2- Me- 4- MeOPh 856MeNHCH( CH2CH2OEt ) 22- Met SRRk 30
MeN( G- C3HS) CH2CH2CN2, 4- C12- Ph 858MeNEt 22- me- 4- A Ph

859MeNH- 3- pent y| 236ve- 4- GePh  860MeN( CHRCHROME) 22- e- 4- O Phu-36NHCH

(CH20Me) 22- Me- 4793l Ph 384e862MENEL 22- Magds,Cl Ph 863MeNEt 22-Cl - 4- MePh - 152 WO

98/ 03510PCT/ US97/ 13072 0864MeNH- 3- pent yI 2- Cl - 4- MePh riTe2

865me NHCH( CHZOIVeg 2-d - 4°MeoPh 86BWENHErZERPOME) 22- CI - 42 Me@Ph-Ph

867MeNHCH( Et ) CH20¥E2- Cl M- MeOPh 5 868NeMNpey Pr ) CH2CH2CN22 Gl-nds MR OPh

869MENEL 22- Cls- 4-MpOPh 8FRMeNH- 3- pent y1,2: (I - 4- MeCPh .

871MeNHCH( Et ) CH2GH2OVE2- O - 4- MeOPh  87ZmeRHCH( Me) CH2 CH2 GVE2MRE PR MeOPh

10873MeNHCH( Et ) F2CH2OVES- Br - 4- Me CHITHEFHRIENHCH( Me) CH2 CHR Bis>-Bh- 4- MeOPh

875MeNHCH( Et ) CH2(BR2 OV 2 M- 4- MeOPh 17 6aiNHiH( Me) CH2CH2 QYR 2g R pd- MEOPh

877HeNHCH( CH20MB)s32- Cl - 4,,5- (MeO) 2Ph 15878MeN ( CH2CH2OMB)  22-CL - 4, 5- ( MeO) 2Ph

879MeNHCH( Et ) CH20Me2- O - 4, 5- ( MeO) 2Ph  880NeN( c- Pr ) CH2CHZCRDMRa P4, 5_f MeO) 2Ph

881MeNEt 22- Cl - 4,8 (MeO) ¥Ph 882MeNH 3- PEAL Y| 2- O - 4, 5- ( MEQ) 2Rip-ph

20883MeNHCH(IBt ) G2 CH2OViea- Cl - 4, 5- ( a3 2Rfky 1 2, 4-Mes-Ph
884NENHCH( Nb) CH27%20V92_MQ -4, 5- ( Nborko%:gnolino 2,4-Mes=Ph
767 Me N (CH2Ph) CH2CH20Me 2,4-Me2-Ph
768 Me NHCH (CH2Ph) CH2OMe 2,4-Me>~Ph
769 Me NH-4-tetrahydropyranyl 2,4-Mes~-Ph
15 770 Me NH-cyclopentyl 2,4-Me-Ph
771 Me NHCH (CH20Me) 2 2-Me-4-MeO-Ph
772 Me N (CH2CH20Me) 2 2-Me-4-MeO-Ph
773 Me NHCH (Et) CH20Me 2-Me-4-MeO~Ph
774 Me N (Pr)CH2CH2CN 2-Me~-4-MeO-Ph
20 775 Me OCH (Et ) CHpOMe 2-Me-4-MeO-Ph
176 Me NHCH (CH20Me) 2 2-Br~4-MeO~Ph
177 Me N (CH2CH0Me) 2 2-Br-4-MeO-Ph
778 Me NHCH (Et) CH0Me 2-Br-4-MeO-Ph
779 Me N(Pr)CH2CH2CN 2-Br-4-MeO-Ph
25 780 Me OCH (Et ) CHpOMe 2-Br-4-MaO-Ph
781 Me NHCH (CH20Me) 2 2-Me-4-NMe2-Ph
782 Me N (CH2CH20Me) 2 2-Me-4-~NMes-Ph
783 Me NHCH (Et ) CHpOMe 2-Me-4-NMe3-Ph
784 Me N (Pr) CH2CH2CN 2-Me-4-NMe2-Ph
30 785 Me OCH (Et) CH20Me 2-Me~-4-NMep~Ph
786 Me NHCH (CH20Me) 2 2-Br-4~NMe>~-Ph
787 Me N{(CH2CH20Me) 2 2-Br-4-NMes-Ph
788 Me NHCH (Et) CH70Me 2-Br-4-NMe2-Ph
789 Me N{Pr)CH2CH2CN 2~Br-4~NMe2-Ph
35 790 Me OCH (Et) CHpOMe 2-Br-4-NMe3-Ph
791 Me NHCH (CH20Me) 2 2-Br-4-i-Pr=-Ph
J
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885MeNHCH( CH20Me) 22- Br - 4, 5- (MeO) 2Ph 886MeN( CH2CH20Me) 22- Br - 4, 5- ( MeO) 2Ph
887MeNHCH( Et ) CH20Me2- Br - 4, 5- (MeO) 2Ph 25888MeN (c- Pr)
CH2CH2CN2- Br - 4, 5. ( MeO) 2Ph 889MeNEt 22- Br - 4, 5- ( MeO) 2Ph
890NMeNH- 3- P¥RE¥PISIB, ~4 5. (MeO) 2Ph 891MeNHCH ( CH2ONMB) 22- Cl - BCEAISAEIpZPh
8g2MeN( CH2CH2OMB) 22- Ol -4, 6- (MeO) 2Ph 30893MeNEt 22- Cl - 4, 6- ( MeO) 2Ph

MeNH 3- pent y| 2:6@l - 4, 6-4eMeO) 2Ph w@w@hg,(zcmowe) 232- a4, 65 (VPO 2Ph
896MeN( mzmzovoe)%é- me- 4, 6- (MeO) 2Ph 89 Me%l{( éEt)CHZOMeZ- me- 4, 6- ( MeO) 2Ph
3589eMeNEL 22- Me- 4, 6- (MO SPh 899Me RSB EHE 2§F - ne- 4, 6- CMFOf2PtP 253 WO
98/ 03510PCTI US97/783072 @0 Me NHCH{((EE)H2E0Me 2- Me- 4-Be@Ph-pr-ph
901MeNHCH( Me) CH2GH20Me2- M- 4- MeOPh &ng@ug&ﬁemzowe) 2221\@,:9;,4.-%;9% 903MeN
(CHRCH2OME) 22- MeO- 4- MePh 5 904MeNHCH( Et ) CHPOMe2- MeO- 4- NePh B0SMEN (¢ -P r)
CH2CH2CN2- MeO”4- NEBh 906 NENEL 22- Me 4! fRRAMYEG7MENH- 3- petnByr &=Mes8P 4- MePh
90dMeNHCH( Et ) CH2@G1820Me2- MeO- 4- MePh NiOH 8519 biadybiCH( me) CH2 GHaeMe3reMeiO- 4- MePh
910MeNHCH( CH20Me)-,22- MeO- 4- MePh 911 ) 22- MeO- 4- MePh
912MeNHCH( Et ) 014207%/52- I\/EO%ﬁ- MePh 91%%%;;&8& mzmzmﬁ'ﬁééﬁi’-e%*bh 15
914MeNEt 22- MeO- 4-7RBPh 918%ENH- 3- pedt§F EHREICH- MePh 2-Br-4-Me-Ph
916MeNHCH( CH20Me)e22- MeO- 4e Cl Ph 917 MeN(£eCHREMROMD) 22- MeOgd= ChviRhen

918MeNHCH( Et )15:"'2(3%2' Maonél' d Ph NHCH (CH20Me) 2 2-Me-4-Br-Ph

802 Me N(CH2CH20Me) 2 2-Me-4-Br-Ph
803 Me NHCH (Et ) CH2OMe 2-Me~-4-Br-Ph
B804 Me N{Pr)CH2CH2CN 2-Me-4-Br-Ph
80S Me OCH(Et) CH20Me 2-Me-4-Br-Ph

15 806 Me NHCH (CH20Me) 2 2-Cl-4, 6-Mep~Ph
807 Me N(CH2CH20OMe) 2 2-Cl-4, 6~-Me2-Ph
808 Me NHCH (CH20Me) 2 4-Br-2, 6- (Me) 2-Ph
809 Me N (CH2CH20Me) 2 4-Br-2, 6-(Me)2-Ph
810 Me NHCH (CH20Me) 2 4-i~Pr-2-SMe-Ph

20 811 Me N (CH2CH20Me) 2 4-i-pPr-2-SMe-Ph
812 Me NHCH (CH20Me) 2 2-Br-4-CF3-Ph
813 Me N({CH2CH20Me) 2 2-Br-4-CF3-Ph
814 Me NHCH (CH20Me) 2 2-Br-4, 6~ (Me0) 2-Ph
815 Me N (CH2CH20Me) 2 2-Br-4, 6-(MeQ) 2-Ph

25 81s6 Me NHCH (CH20Me) 2 2-Cl-4, 6- (MeO) 2-Ph
817 Me N (CH2CH20Me) 2 2-Cl-4, 6-(MeO) 2~Ph
818 Me NHCH (CH20Me) 2 2, 6-(Me) p-4-SMe=Ph
819 Me N (CH2CH20Me) 2 2, 6-(Me) 2-4-SMe~Ph
820 Me NHCH (CH20Me) 2 4= (COMe) -2-Br-Ph

30 821 Me N (CH2CH20Me) 2 4~ (COMe) -2-Br-Ph
822 Me NHCH (CH20Me) 2 2,4,6-Me3~pyrid=-3-yl
823 Me N(CH2CH0Me) 2 2,4,6-Me3-pyrid-3-yl
824 Me NHCH (CH20Me) 2 2,4-(Br)2-Ph
825 Me N{CH2CH20Me) 2 2,4-(Br)2~-Ph

35 826 Me NHCH (CH20Me) 2 4-i-Pr-2-SMe-Ph
827 Me N (CH2CH20Me) 2 4-i-Pr=-2~-SMe-Ph
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20 919MeNEt 22- MeO- 4- Cl Ph 920MeNH 3- pentyl 2- MeO-4-Cl Ph 11 ) -154 WD
98/ 03510 Table 6 5 PCTIUS97/ 13072 921BI A B., AZ MeNHCH (CH2OMe) 22, 4- C12- Ph

922MeNHCHPr 22, 4- C12- Ph 923MeNEt Su2, 4- C12- Ph
10924NeNPr WOHB03S103H5) 2, 4- C12- Ph 925MeN ( CH2CH2OMe) 22, 4- Cher/Bom1307
926MeNH- 3- hept yl 2, 4- C12- Ph 927MeNHCH( Et ) CH2OMe2, 4- C12- Ph

MeNEt 22, 4- C12yigh 1592QMeNHCH( t) 4- C12-Ph
930MeNH- 3- pent ylze?z, 4- Cl2- Ph 931%5&%1 'i%-”&’lzz- Ph 932VERRF 228024t caip - Ph
933MeNH- 3- hexyl 274- C12- 5 20934MenbiGIRBIINe  4- CL2-Ph-Pr-2-50,Me-ph

935MeN( CH2Ph) CHAGPROMe2 ped- C12- Ph @aMeNdes)(,CH2Ph) cbi;%glzz_q-_ 2_-5 Ph
,4-C12" Ph

937MeNH- 4-t et r alpgglr opyr guyl 2, 4- C12-Ph 8MeNH- cycl gpenty

25939MeCEt 2, 4- C12- Ph 94g'l%|eOCH( Et) %ﬁf&%@,%”ﬁ’-zclz- Ph 84INEOBBFHE-BE C12- Ph
942MeO- 3- pentyl 234- C12- BR 943Me SEtBHCH QoM - 155 WOt DBH1E53RELAS97/ 13072
0944MeS (0) Et 2,843 CL2- PRe945Me 025t @ufciizbideiBh 946MpPAZuds £425 5 0e —pn '

834 Me NHCH (CH20Me) 2 2-1-4-i-Pr-ph
835 Me N(CH2CHyOMe) 2 2-I-4-i-pr-Ph
833 Me NHCH (CH20Me) 2 2-Br-4-N(Me)~6~-MeO~Ph
10 837 Me N(CH2CH0Me) 2 2-Br-4-N(Me)2-6-MeO~Ph
838 Me NEt) 2-Br-4-Mg0-Ph
839 Me NH-3-pentyl 2-Br-4-Me0O-Ph
840 Me NHCH (CH20Me) 2 2-CN-4-Me~Ph
841 Me N(c~C3Hg) CHCHCN 2,4,6~Me3-Ph
15 842 Me NHCH (CH2CH2OMe) CH2OMe 2=Me~-4-Br=ph
843 Me NHCH (CHo20Me) 2 2,5-Me2~-4-Ma0-Ph
844 Me N(CH2CH2C0Me) 2 2,5-Me2-4~MeO-Ph
845 Me NH-3-pentyl 2, 5-Me2-4-MeO-Ph
846 Me NEt) 2,5-Me2-4-Me0O-Ph
i 20 847 Me NHCH (CH20Me) 2 2-Cl-4-MePh
848 Me NCH (Et) CH20Me 2-Cl-4~-MePh
849 Me N (CH2CH20Me) 2 2-Cl-4-MePh
850 Me (S) ~NHCH (CH2CH20Me) CH20Me 2-Cl~4-MePh
851 Me N (c-C3Hg) CH2CH2CN 2, 5-Me2-4-MeOPh
25 8s2 Me NEt) 2-Me-4-MeOPh
853 Me OEt 2-Me-4-MeOPh
854 Me (S) =NHCH (CH2CH20Me) CH20Me 2-Me-4-MeOPh
855 Me N(c~C3Hg) CH2CHICN 2-Me~4-MaOPh
856 Me NHCH (CH2CH20Et) 2 2-Me~-4-MeOPh
30 857 Me N(c-C3Hg) CHaCHaCN 2,4-Cly-Ph
858 Me NEt2 2-Me-4-ClPh
859 Me NH-3-pentyl 2-Me~4-ClPh
860 Me N{CH2CH20Me) 2 2-Me-4-ClPh
861 Me NHCH (CH20Me) 2 2-Me~-4-ClPh
35 862 Me NEt?2 2-Me=-4-ClPh
863 Me NEt2 2-Cl-4-MePh
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947Me2- CF3- Ph2, 4- C12- ph 5 948Me2- Ph- Ph2, 4- C12- Ph 949Me3- pent yl 2, 4- C12- Ph
950Mecycl obut yl 2, 4- C12- Ph 951Me3- pyri dyl 2, 4- C12- Ph

952MeCH( Et ) 22,4-C12-Ph 10 953MeCH( Et ) CH2CH2NMe22, 4- C12- Ph
954 Me NHCH( , 4, 6- Me3- Ph 955MeNHCHPr 22, 4, 6- Me3- Ph PCTUSHINOT2

928 Ve NEt Bu2 4, 6- Me3- Ph 957MeNPr (CH2-c- C3H5)2,4, 6- Me3- Ph 15
Ve N( CHZCHZO\/E) 824 4, 6- Mga3- Ph 959MeNi-33pdiRp iyl 2,4, 6-Me3-PD_4-mepn

960MeNHCH( Et ) CH2 4, 6- Me3- Ph 961 - Me3- Ph
962MeNHCH( CH2OEt ) 524 6- Me3- Ph 20 9%%5&&5‘? S\Zntyl 2, 4, 6234 Preoeh

964MeNMePh2, 4, 6- VBSE Ph 96MAVENPr 22, 4N6C*1VEljj2quﬁ)966l\/ENl-i-3 ey h MedpPio- Me3- Ph
967I\/Ermrph0| [ n02 d6b- IVE3 nl?d’l 25 968%@&-&39&9&@20&0\/&32 4.48-Mga

MadoR)
969NENHCH(CH2P ) -Ph _970Me 4-t et rahydr yranyl2 4, 6- Me3- Ph
971MeNH- cycl open E% ’R7e3 Ph 975%&8% Ag=Mves- Ph 305) -4-MeOPh '
973Me OCH( Et)CH2C]VéQ94 6 Me8- Ph 974Me OCHEERR 2, 4, 6- Me3- Ph 2-Cl1-4-MeoPh
975Me0- 3- pent yl 2, ¢, 6- Me3-h 976MeSEt Ph 977Me E 6- Me3- Ph 35
978MeSO2Et 2, 4, 6- I\/ES Ph 979NECH(CI)2Et§‘% -850 %@ﬁ/b:% Ph J %g)l }&f)o@h/ 03510 980
Me 981 Me 982 NHC Et)Cl’iZCHZOMe 2-Cl-4-MeOPh

872 Me NHCH (Me) CH2CH20Me 2-Cl-4-MeOPh
10 873 Me NHCH (Et) CH2CH20Me 2-Br-4-MeOPh
874 Me NHCH (Me) CH2CH20Me 2-Br-4-MeOPh
875 Me NHCH (Et.) CH2CH2OMe 2-Me-4-MeOPh
876 Me NHCH (Me ) CH2CH20Me 2-Me-4-MeOPh
877 Me NHCH (CH20Me) 2 2-Cl-4,5- (MeO) 2Ph
15 878 Me N (CH2CH20Me) 2 2-Cl=-4, 5~ (MeO) 2Ph
879 Me NHCH (Et) CH20Me 2-Cl-4,5-(Me0) 2Ph
880 Me N({c-Pr)CH2CH2CN 2-Cl-4,5-(MeO) 2Ph
881 Me NEt? 2-Cl-4,5-(MeQ) 2Ph
882 Me NH-3-pentyl 2-Cl-4, 5~ (Me0) 2Ph
20 883 Me NHCH (Et ) CH2CH20Me 2-Cl-4,5-(Me0) 2Ph
884 Me NHCH (Me) CHCH20Me " 2-Cl-4,5-(Me0) 2Ph
885 Me NHCH (CH20Me) 2 2-Br-4, 5- (MeO) 2Ph
886 Me N (CH2CH20Me) 2 2~-Br-4,5-(MeQ) 2Ph
887 Me NHCH (Et ) CHoOMe 2-Br-4,5- (MeO) 2Ph
25 888 Me N(c-Pr)CH2CH2CN 2-Br-4, 5- (MeO) 2Ph
889 Me NEt? 2-Br-4,5-(Me0) 2Ph
890 Me NH=3-pentyl 2-Br-4,5-(MeQ) 2Ph
891 Me NHCH (CH20Me) 2 2~Cl-4, 6-(Me0) 2Ph
892 Me N (CHZCH20Me) 2 2-Cl-4,6-(Me0) 2Ph
30 893 Me NEt) 2-Cl-4,6~(Me0) 2Ph
894 Me NH-3-pentyl 2-Cl-4,6-(Me0) 2Ph
895 Me NHCH (CH20Me) 2 2-Ma-4, 6~ (Me0O) 2Ph
896 Me N (CH2CH20Me) 2 2-Me=-4, 6-(Me0Q) 2Ph
897 Me NHCH (Et) CH20Me 2-Me-4, 6~ (Me0O) 2Ph
35 898 Me NEt2 2-Me-4, 6~ (MeO) 2Ph
899 Me NH-3-pentyl 2-Me-4, 6~ (MeO) 2Ph
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983 Me 5 984 Me 985 Me 986 Me 987 Me 966 Me 10 989 Me 990 Me 991 Me
992 Me 993 Me 15 994 Me 995 Me 996 Me 997 Me 998 Me 20 999 Me 1000 Me
1001 Me 1002 Me 1003 Me 25 1004 Me 1005 Me 1006 Me 1007 Me 1008 Me 30
| oog Me ¥oA08S10 1011 Me 1012 Me 1013 Me 35 1014 Me  1@dBubdnGoskEt)

2Et) 2 CH(Et)CH20H CH(Et)CH20He CONMB2 COCH3 CR( OH) CH3

Ph-3-pyri dyjy, Me NHCH (Et ) CHyCH20Me 2-Me-4-MeOPh
901 Me NHCH (Me) CH2CH2OMe 2-Me-4-MeOPh

902 Me NHCH (CH20Me) 2 2-Me0-4-MePhn

803 Me N(CH2CH20Me) 2 2-Me0-4-MePh

S 904 Me NHCH (Et) CH20Me 2-Me0-4-MePh
905 Me N{c-Pr)CHCHCN 2-Me0-4-MaPh
906 Me NEt2 2-Me0-4-MePh

907 Me NH-3-pentyl 2-Me0-4-MePh

904 Me NHCH(EL) CH2CH2OMe 2~Me0-4-MePh

10 909 Me NHCH (Me) CH2CHoOMe . 2-Me0-4-MePh
910 Me NHCH (CH20Me) 2 2+-Me0-4-MePh

911 Me N (CH2CH20Me) 2 2-Me0-4~MePh

912 Me NHCH (Et ) CH20Me 2-Me0-4-MePh

913 Me N{c~Pr)CH2CH2CN 2-Me(0-4-MePh

15 914 Me NEt 2-Me0-4-MePh
915 Me NH-~3-pentyl 2-Ma0-4-MePh

916 Me NHCH (CH0Me) 2 2-Me0-4-ClPh
917 Me N (CH2CH20Me) 2 2-Me0-4-ClPh

918 Me NHCH (Et ) CH20Me 2-Me0-4-ClPh
20 919 Me NEto 2-Me0-4-ClPh
920 Me NH-3-pentyl 2-Me0-4-ClPh
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Ph 2-Ph-Ph 3-pentyl cyclobutyl 3-pyridyl CH(Et)CH2CONMe2

CH( Et ) CH2CH2NMe2 NHCH( CH20MQ) 2° N( CH2CH20me) 2 NHO i (Et) CH2OMe NH- 3- | bent yl

NEt 2 N(CH2CN) 2 NHCH( Me) CH20Me  OCH( Et ) CH20ne  NPr - c- C3H5 NHCH( Me) CH2NMe 2

N( G- C3HS) CHYBHEENO N( Pr) CH2CH2CN N (Bu) CH2CH2CN NHCHPr2  REX/PSP7/13072
(CH2-c-C3HS) NH 3-heptyl NEt2 NHCH(CH20Et)2 NH 3-pentyl NwvePh

@7 PCT/1US97/13072 2,4, 6-Me3-Ph 2,4, 6- 4,6-Me3-Ph 2, 4,

6- Me3-Ph 2, 4,6-Me3-Ph 2,4,6-me3-Ph 2,4,6-Me3-Ph 2,4, 6-Me3-Ph

2,4, 6- Me3-Ph

NPr 2

R,
14
Z N—
o
™ ==
N
Ar
5
Ex. Ri14 B3 94
921 Me NHCH (CH20Me) 2 2,4-Cl2-Ph
922 Me NHCHPr? 2,4-Clo-Ph
923 Me NEtBu 2,4-Cl2-Ph
10 924 Me NPr (CH2-c~C3H5) 2,4-Cl2-Ph
925 Me N (CH2CH20Me) 2 2,4-Cl2-Ph
926 Me NH=-3~heptyl 2,4-Cl2~Ph
927 Me NHCH (Et) CH20Me 2,4-Cl2-Ph
928 Me NEt? 2,4-Cl2-Ph
15 929 Me NHCH (CH20EL) 2 2,4-Cl2~-Ph
930 Me NH-3-pentyl 2,4-Cl2=-Ph
931 Me NMePh 2,4=-Cl2-Ph
932 Me NPr2 2,4-Cl2-pPh
933 Me NH-3-~hexyl 2,4-Cl2~Ph
20 934 Me morpholino 2,4-Cl-Ph
935 Me N{CH2Ph)CH2CH20Me 2,4-Cl2-Ph
936 Me NHCH (CH2Ph) CH2OMe 2,4-Cl2-Ph
937 Me NH-4~tetrahydropyranyl 2,4-Cl2-Ph
938 Me NH-cyclopentyl 2,4-Cl2-Ph
25 939 Me OEt 2,4-Cl2-Ph
940 Me OCH (Et)CH20Me 2,4-Cl2-Ph
941 Me OCH2Ph 2,4-Cl2-Ph
942 Me O-3-pentyl 2,4-Cl2~Ph
943 Me SEt 2,4-Cl2-Ph
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2f 4f 6- MB-Ph 2,4, 6-Me3-Ph 2,4, 6-ne3-Ph 2,4, 6-Me3-Ph 2,4, 6- Me3- Ph
2,4-Me2-Ph  2,4-Me2-Ph  2,4-Me2-Ph 2, 4-Me2-Ph 2, 4-Me2-Ph 2, 4- Me2- Ph
2,4-Me2-Ph 2, 4-Me2-Ph 2,4-Me2-Ph 2, 4-Me2-Ph 2, 4-Me2-Ph 2, 4- Me2- Ph
2, 4- Ne2- PAVO 98/SHe2- Ph  2f 4- Me2-Ph 2, 4-me2-Ph 2, 4- Me2- Phpcrayshiipdz Ph
-Me2-Ph  2,4-MB2-Ph 2, 4-Me2-Ph 2, 4-Me2-Ph WD 98/ 03510PCT/ US97/ 13072

16MeNH- 3- hexyl .2, 4- Me
cnjf D OVe

1018MeN( CH2Ph)

1024MeNHCH( Et )
1026Me COH( Et ). CH

s i

;Ph 1017Menor phol i no2, 4- Met - Ph
, 4- Met - Ph 10féR/’e§\'lHCH( CH2Ph) CH2@veX14-RRet - Ph 5

1020MeNH- 4- t et r My dr opyManyl 2, 4- Met - P#P2E621MeNH- cycl opent yti3-én Met - Ph
1022MeNHCH( CH2 O} 22- Mewé- MeO- Ph 1023 MeiN( CH2CH2OMVE) 22- gﬁf‘f\%@% Ph

4- MeO- Ph 10, 1025MeN( Pr) CH2CH2

4- MeO-.Ph

-MeO Ph 10Z7NENEEH( CH2OMe) 22- Br 4 2R1pERR Ph

948 Me 2-Ph=Ph 2,4-Cla-Ph
949 Me 3-pentyl 2,4-Cly-Ph
950 Me cyclobutyl 2,4-Cly-Ph
951 Me 3-pyridyl 2,4-Clp-Ph
952 Me CH{Et)CH2CONMe> 2,4-Clp-Ph
10 953 Me CH(Et)CH2CHaNMe) 2,4-Cls-Ph
954 Me NHCH (CH20Me) 2 2,4, 6~Me3-Ph
955 Me NHCHPr) 2,4, 6~Me3-Ph
956 Me NEtBu 2,4, 6-Me3~Ph
957 Me NPr (CH2-c-C3Hs) 2,4, 6-Me3-Ph
15 o958 Me N (CH2CH20Me) 2 2,4,6-Me3-Ph
959 Me NH-3-heptyl 2,4,6-Me3~-Ph
960 Me NHCH (Et) CH20Me 2,4,6-Me3-Ph
961 Me NBt 2 2,4,6-Me3-Ph
962 Me NHCH (CH20Et) 2 2,4, 6~Me3-Ph
20 963 Me NH-3-pentyl 2,4,6-Me3~Ph
964 Me NMePh 2,4,6-Me3-Ph
965 Me NPx2 2,4,6~Me3~Ph
966 Me NH-3-hexyl 2,4,6-Me3~Ph
967 Me morpholino 2,4, 6-Ma3-Ph
25 968 Me N (CH2Ph) CH2CH20Me 2,4,6-Me3~Ph
969 Me NHCH (CH2Ph) CH20Me 2,4,6-Me3-Ph
970 Me NH-4-tetrahydropyranyl 2,4,6-Me3-Ph
971 Me NH-cyclopentyl . 2,4,6-Me3-Ph
972 Me OEt 2,4, 6-Me3~Ph
30 973 Me OCH (Et) CH20Me 2,4,6-Me3-Ph
974 Me OCH2Ph 2,4,6-Me3-Ph
975 Me O-3-pentyl 2,4,6-Me3-Ph
976 Me SEt 2,4,6-Me3~Ph
977 Me S{O)Et 2,4,6-Me3-Ph
35 o978 Me SO2Et 2,4,6-Me3-Ph
979 Me CH(CO2Et) 2 2,4,6-Me3-Ph
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1028MeN( CH2CH2OMWe) 22- Br - 4- MeO- Ph - 1029MeNHCH( Et ) CH20OMe2- Br - 4- MeO- Ph 15
1030MeN (Pr) CH2CH2CN2- Br - 4- MeO- Ph 1031MeOCH( Et ) CH2OMe2- Br - 4- MeO- Ph
1032MeNHCH( G sk 2 - Me- 4- NVe2- Ph 1033MeN( CH2CH2OMe) 22- Me- 4- %,% EJVZH@
1034MeNHCH( Et ) CH2OMe2- Me- 4- NMe2- Ph 20 1035MeN (Pr) CH2CH2CN2 i 2 Ph
166NEOCH( Et ) CH2OMe2- Me- 4- NMe2- Ph 1037 MeNHCH( CH2OMe) 22- Br - 4- NMe2- Ph

8MeN( CH2CH20Me)928- Br - 4-+alVe2- Ph 108@Ne MdGEK Ff ) CH2OVE2- By ¢,4=-hlMe2nPh 25
1040MeN( Pr) CH2CH2Gly2- Br - 4. AMe2- Ph 10%%% ) CH2OMe 2- B% 4-NVE2- Ph
1042MeNHCH( CH2OVE) 23- Br - 41~ Pr- Ph 10 POVE) 22- BF - 457485 PPy
1044MeNHCH( Et ) CH2G®%82- Br - X¢j - Pr - Ph SQHELEIMSWGPr)CI-lZCI-lZCNzL.IFMe%—PhPr-Ph
1046MeOCH( Et ) CH2OW82- Br - 44ie- Pr - Ph 1047 MaNiiGH( CH2OMe) 22- By ; Agmﬁpph '

1048MeN( CH2CH2 éﬁé Br- 4;Me- Ph 1049Me %Et)CHZC]VEZ Br - h 35
| osoMeN( Pr) CH2 Br - 4- NMe- Ph 1051Me t) CH2OVe2- Br - Z-'NB 483 -ER58 0 WO

"/Q3510 1052 Me P653 Me M8054 Me 105B(QWCEI 1056 Me 1057, bMe3tf5s Me
1059 Me 1060 Me 1@s1061 Mg 1062 Mow) d63pMaay1064 Me 4, 6-meq-pn

987 Me Ph 2,4,6~Me3z~Ph
968 Me 2-Ph-Ph 2,4,6-Me3~Ph
10 989 Me 3-pentyl 2,4,6-Me3-Ph
990 Me cyclobutyl 2,4,6-Me3~Ph
991 Me 3-pyridyl 2,4,6-Me3-Ph
992 Me CH(Et) CH2CONMe > 2,4,6-Me3-Ph

993 Me CH(Et) CH2CH2NMe? 2,4, 6-Me3~Ph
15 934 Me NHCH (CH20Me) 2 2,4-Map~Ph
995 Me N{CH2CH20Me) 2 2,4-Me2-Ph
996 Me NHCH (Et) CH20Me 2,4-Me2-Ph
997 Me NH-3-pentyl 2,4-Mea-Ph
558 Me NEt2 2,4-Me2-Ph
20 999 Me N (CH2CN) 2 2,4-Me3-Ph
1000 Me NHCH (Me) CH2OMe 2,4-Me2-Ph
1001 Me OCH (Et) CH20Me 2,4-Me2-Ph
1002 Me NPr-c-C3Hs 2,4-Me2-Ph
1003 Me NHCH (Me) CH2NMe 2,4-Me2~-Ph
25 1004 Me N(c~C3Hg) CHPCH2CN 2,4~Me2~Ph
1005 Me N{Pr)CH2CH2CN 2,4-Me2-Ph
1006 Me N (Bu) CHpCH2CN 2,4-Me2-Ph
1007 Me NHCHPr 2,4-Me2-Ph
1008 Me NEtBu 2,4-Me2-Ph
30 1009 Me NPr (CHp-c-C3Hg) 2,4-Me2-Ph
1010 Me NH-3~-heptyl 2,4-Me2-Ph
1011 Me NEt? 2,4-Me2-Ph
1012 Me NHCH (CH20Et ) 2 2, 4-Me2-Ph
1013 Me NH-3-pentyl 2,4~Me2-Ph
35 1014 Me NMePh 2,4-Me-Ph
1015 Me NPr2 2,4-Me2-Ph
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1065 Me 15 1066 Me 1067 Me 1068 Me 1069 Me 1070 Me 20 1071 Me 1072 Me
1073 Me 1074 Me 1075 Me 25 1076 Me 1077 Me 1078 Me 1079 Me 1080' Me
30 o8i Me 1082 me 1083 Me 1084 Me 1085 Me 35 1086 Me 1087 Me
NHCH( CH20ME9) 8/03840( O 12CH20Me) 2 NHCH( Et) CH20Me  N( Pr) CH2 GR&@o7/13072
(Et) CHROVE  NHCH( CH2OME) 2 N( CHRCH2OME) 2 NHCH( CHROME) 2 N( LB OVE) 2
(CH20Me) 2. N(CH2CH2OMB) 2  NHCH( CH20Me) 2 N( CH2CH2OME) 2 NHCH( CH20Me) 2
N( CH2 CH20MD) 2 (CHz'éene)z N( CHIEFBTheEY 2 2,4-Meg-Ph

morpholine 2,4-Mag-Ph
1018 Me N (CH2Ph) CH2CH20Me 2,4-Mez~-Ph
1019 Me NHCH (CH2Ph) CH20Me 2,4-Me2~Ph
5 1020 Me NH-4-tetrahydropyranyl 2,4-Mes-Ph
1021 Me NH-~cyclopentyl 2,4-Meo2~Ph
1022 Me NHCH (CH2OMe) 2 2-Me-4-MeO~Ph
1023 Me N(CH2CH20Me) 2 2-Me~4-MeO-Ph
1024 Me NHCH (Et) CHoOMe 2-Me-4-MeC-Ph
10 1025 Me N(Pr)CH2CHCN 2-Me-4-MeO-Ph
1026 Me OCH(Et)CH20Me 2-Me-4-MeO-~-Ph
1027 Me NHCH (CH20Me) 2 2-Br-4~Me0O-Ph
1028 Me N(CH2CH2OMe) 2 2-Br-4-MeO-Ph
1029 Me NHCH (Et ) CHOMe 2-Br=-4-~MeO-Ph
15 1030 Me N (Pr)CH2CH2CN 2-Br-4-MeO~Ph
1031 Me OCH (Et) CH20Me 2-Br-4-MeQ=-Ph
1032 Me NHCH (CH20Me) 2 2-Me~-4-NMes-Ph
1033 Me N {CH2CH20OMe) 2 2-Me-4-NMes=-Ph
1034 Me NHCH (Et ) CH20Me 2-Me-4-NMep~Ph
20 1035 Me N{Pr)CH2CH2CN 2-Me-4-NMes-Ph
1036 Me OCH (Et) CH2OMe 2-Me=-4-NMe2~Ph
1037 Me NHCH (CH20Me) 2 2-Br-4-NMey~Ph
1038 Me N{CH2CH2OMe) 2 2-Br-4-NMez~Ph
1039 Me NHCH (Et) CHp0Me 2-Br-4-NMe-Fh
25 1040 Me N{Pr)CH2CHCN 2-Br-4-NMes-Ph
1041 Me OCH (Et)CH20Me 2-Br-4-NMez-~Ph
1042 Me NHCH (CH20Me) 2 2-Br-4-i-pPr-Ph
1043 Me N (CH2CH20Me) 2 2-Br-4-i~-Pr-Ph
1044 Me NHCH (Et) CHp0Me 2-Br-4-i-Pr-Ph
30 1045 Me N(Pr)CH2CH2CN 2-Br-4-i-Pr-Ph
1046 Me OCH (Et) CH20Me 2-Br-4-i-Pr-Ph
1047 Me NHCH (CH2OMe) > 2-Br-4-Me-Ph
1048 Me N (CH2CH20Me) 2 2-Br-4-Me~Ph
1049 Me NHCH (Et) CH20Me 2-Br-4-Mae-Ph
35 1050 Me N (Pr)CH2CH2CN 2-Br-4-Me-Ph
1051 Me OCH(Et)CH20Me 2-Br-4-Me-Ph
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NHCH( CH2OMe) 2 N( CH2CH2OMe) 2 NHCH( CH20MG) 2 N( CH2CH20Me) 2 NHCH( CH20Me) 2
N( CH2CH2OMe) 2 NKCH( CH20Me) 2 N( CH2CH20Me) 2 NHCH( CH20Me) 2 N( CH2CH20ME) 2
NHCH( mzowegvﬁ mmzovoe)z NHCH (CH20Me) 2 N (CH2CH2OMB), 2 NHCH
(cHome) 2 VR POME) 2 NHCH (CH20Me) 2  N( CH2CH20Me) 2 PCRfYSEBEZ0Me) 2
- 439 PCT/ USQ7/13072 2- Me-4-Br-Ph 2-Me-4-Br-Ph  2-Me-4-Br-Ph  2- Me-4- Br- Ph
-4-Br-Ph 2-Cl982 6- MeBePh 2- Cl N4CHcp@MePl  4- Br - 2, 26Me{dVd)-gk Ph
4-Br-2, 6- (Me) 2- Phodsi - Prg2- SMe- Ph  \dejscRl spay SME- Ph 2- Br; 4- CE3- Ph
2-Br - 4- CF3- Ph 2- EP%, 6- M%I\/EO) 2. Pﬁ'é}c’l'zz-cg?‘?'%,’ g (MeO) 2- R “"2-42552‘%3%- (MeO) 2- Ph
2-Cl -4, 6- (MeO) 2- PAS4 2, 6- Ifk) 2- 4- SMHIQBRELIEHEAMeNE) 2- 4- SMB=P¥T4-Br-Ph

1055 Me N{Pr)CH2CH2CN 2-Me-4-Br-Ph

5 1056 Me OCH (Et) CHpOMe 2-Me~-4-Br-pPh

' 1057 Me NHCH (CH20Me) 2 2-Cl-4, 6~Mey-Ph
1058 Me N (CH2CH20Me) 2 2-Cl-4, 6-Mes-Ph
1059 Me NHCH (CH20Me) 2 4-Br-2, 6- (Me) 2-Ph
1040 Me N(CH2CH20Me) 2 4-Br-2, 6-(Me)2-Ph

10 1061 Me NHCH (CH2OMe) 2 4-i-pr-2-SMe=Ph
1062 Me N{(CH2CH20Me) 2 4-i-Pr-2-SMae-Ph
1063 Me NHCH (CH20Me) 2 2-Br-4-CF3-Ph
1064 Me N (CH2CH20Me) 2 2-Br-4-CF3-Ph
1065 Me NHCH (CH20Me) 2 2-Br-4, 6= (Me0) 2-Ph

15 1066 Me N (CH2CH20Me) 2 2-Br-4, 6=~ (Me0)2-Ph
1067 Me NHCH (CH20Me) 2 2-Cl-4, 6~ (Me0) 2~Ph
1068 Me N (CH2CH20Me) 2 2-Cl-4, 6~ (Me0O) 2-Ph
1069 Me NHCH (CHoOMe) 2 2,6-(Me) 2-4-SMe-Ph
1070 Me N (CH2CH20Me) 2 2,6-(Me) 2-4-SMe-Ph

20 10m Me NHCH (CH20Ma) 2 4- (COMe) -2-Br-Ph
1072 Me N (CH2CH20Me) 2 4-(COMe) ~2~Br-Ph
1073 Me NHCH (CH2OMe) 2 2,4,6-Mej-pyrid-3-yl
1074 Me N (CH2CH20Me) 2 2,4,6-Me3-pyrid-3-yl
1075 Me NHCH (CH20Me) 2 2,4-(Br)2-~pPh

25 1076 Me N (CH2CH20Me) 2 2,4-(Br)2-Ph
1077 Me NHCH (CH0Me) 2 4-i-Pr-2-SMe-Ph
1078 Me N (CH2CH20Me) 2 4-i-Pr-2-SMe~Ph
1079 Me NHCH (CH0Me) 2 4-i-Pr-2-s0zMe-Ph
1080 Me N{CH2CH20Me) 2 4-i-Pr-2-502Me~Ph

30 1081 Me NHCH (CH20Me) 2 2,6~ (Me) 2-4-SMe-Ph
1082 Me N (CH2CH2OMe) 2 2,6-(Me) 2-4-SMe-Ph
1083 Me NHCH (CH20Me) 2 2,6-(Me) 2-4-S02Me~Ph
1084 Me N (CH2CH20Me) 2 2, 6-(Me)2-4-502Me~-Ph
1085 Me NHCH (CH20Me) 2 2-I-4-i-Pr-Ph

35 1086 Me N (CH2CH20Me) 2 2-I-4-i-Pr-Ph
1087 Me NHCH (CH20Me) 2 2-Br-4-N(Me) 2-6-MeO-Ph
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4-(COWe)-2-Br-Ph 4-(COW)-2-Br-Ph 2, 4,6-M3-pyrid-3-yl
2,4,6-Me3-pyrid-3-yl 2,4-(Br)2-Ph 2,4-(Br)2-Ph 4-i-Pr-2-SMe-Ph
4-i-Pr-2-SMe-Ph 4-i-Pr-2-SOVe-Ph 4-i-Pr-2-S2Me-Ph 2, 6-(Me)2-4- SMe- Ph
2, 6- (Me) 2- WOISW3NN 2, 6- (Me) 2- 4- SC2Me- Ph 2, 6- ( M) 2- 4- SO2MBpcuserizorz
2’-44 -Pr-Ph 2-1-4-i-Pr-Ph 2-Br-4-N( M) 2-6-Mo-Ph WO

03510PCT/ US97/ 13072 0 _1088MeN( CH2CH2OME) 22- Br - 4- N( Me) 2- 6- MeO- Ph
1089MeNEt 22- Br - 4= MO Ph MF090MeNH- 3¥ {SERERACHE By - 4- MEOBPH -N (Me) 2-6-Me0-Ph
1091 MeNHCH( CH2OM822- CN-6- Me- Ph 5 109 24eN( ¢- C3H5) CH2 CH240NR . b oG5 e 3- Ph
1093MeNHCH( CH2CHZ,Qlye) CH 2- Me- 4- By -_g_h 1094MeNHCH( CH2OMe) 22, 5- Me2- 4- MeO- Ph
1095MeN( mzmzowé@ 22, 5- Me2- 4- MeO- Ph 1096RENH 3- pent yI 375 @®0280e0- Ph 10
1097MeNEt 22, 5- MESP2- MeOMeh 1098 Ve NIHCH(@H08E) 22- C1- 4- Nefi-4:89SNeNCH ( Et )
CH20Me2- C1- 4-5Me P92 100 Vv CI-IZCI—IZ%)c’g’Qs)@ﬂlﬂﬂrzbﬁPh 2,4, 6-Me3-ph

1101Me( S) - NHCH 20\/3,) CH2 -0 -4 5
1102|ve§\|( 2: C3H5§ %%gjzm - 5- mz-;QF’%&%%Eﬁ’é’kmﬁt 22- Me22Mené e
1104MeCEt 2- Ne- 4-4986Ph 1195Me( S) - NHERE (H20M2@Me) CH2 OVb 2-#de-4-MdoChh  1106MeN( ¢

- C3HS) CH2CH2CN2-1oles 4- Me@h 20 110 AVe Ndwhibkeyd CH2OEt ) 22 5:%-3-pﬁo:$\€c@h
1108MeN( c- C3H5) GHgEH2CNg, 4- C12- Ph

NH-3-pentyl 2,5-Me3~4-Me0O-Ph
10 1097 Me NEt) 2,5-Me2-4-MeO-Ph
1098 Me NHCH (CH20Me) 2 2-Cl-4-MePh
1099 Me NCH (Et) CHp0Me 2-Cl-4-MePh
1100 Me N (CH2CHyOMe) 2 2-Cl-4-MePh
1101 Me (S) ~NHCH (CH2CH20Me ) CHoOMe 2-Cl-4-MePh
15 1102 Me N({c-C3H5) CH2CH2CN 2, 5-Me2-4-MeOPh
1103 Me NEt? 2-Me-4-MeOPh
1104 Me OEt 2-Me~-4-MeOPh
1105 Me (S) -NHCH (CH2CH20Me ) CH20Me 2-Me-4-MeOPh.
1106 Me N{c-C3Hg) CHCH2CN 2-Me-4-MeOPh
20 1107 Me NHCH (CH2CH20Et) 2 2-Me-~4-MeOPh
1108 Me N{c~C3Hsg) CH2CH)CN 2,4-c12-éh
1109 Me NEt? 2-Me-4-ClPh
1110 Me NH-3-pentyl 2-Me=-4-ClPh
1111 Me N (CH2CH20Me) 2 2-Me-4-ClPh
25 1112 Me NHCH (CH20Me) 2 2-Me-4-ClPh
1113 Me NEt2 2-Me-4-ClPh
1114 Me NEt2 2-Cl-4-MePh
1115 Me NH-3-pentyl 2-Cl-4-MePh
1116 Me NHCH (CH20Me) 2 2-Cl-4~MeOPh
30 1117 Me N (CH2CH20Me) 2 2-Cl-4-MeOPh
1118 Me NHCH (Et ) CH20Me 2-Cl-4-MeOPh
1119 Me N (c=Pr) CH2CH2CN 2-Cl-4-MeOPh
1120 Me NEt? 2-C1-4-MeOPh
1121 Me NH=-3-pentyl 2-Cl-4-MeOPh
35 1123 Me NHCH (Et) CHCH20Me 2-Cl-4-MeOPh
1124 Me NHCH (Me) CH2CH0Me 2-Cl-4-MeOPh
/e -160-



1109MeNEt 22- Me- 4-Cl Ph 1110MeNH- 3- pent yl 2- Me- 4- C1Ph
1111MeN( CH2CH2OWe) 22- Me- 4-C Ph 25 1112MeNHCH( CH2OMWe) 22- Me- 4- C1Ph

1113MeNEt 22%8?% Ph 1114MeNEt 22- C1- 4- MePh 1115MeNH 3- pent il - - 4- MePh
1116MeNHCH( 2- C1- 4- MeOPh 30 1117MeN( CH2CH20Me) 22- C1- BERUERH3072

8MeNHCH( Et ) CH2OVe2- C1- 4- McOPh 1119MeN( ¢- Pr) CH2CH2CN2- Ol - 4- MeOPh
TOMENEL 22- C1- 4- MePh 1184 MeNH- 3-Npentatl 81 ClodMdb OPh 352-pr-4-Meoph
1123MeNHCH( Et ) CH2 2- - 4- McOR Me) CH2CH Cl- 4 M OPh
-160 WO 98/ 03510PCT/ US97/ 13072 112‘@?%%&%%%2042%2@\%
1126HeNHCH( Me) CH2 &H0MVe2- 1t - 4- maﬂHC&@z?MHmeEt)mzmmz-mm Mc OPh
1128MeNHCH( Ma) CH2 CHOMe 2- de- 4- M ORlRc o vb 1 29 NitkeH( CH2 OVe) 22= Fveipd- (MeO) 2Ph

1130MeN ( CH2 22- Cl. 4, 5- (MeO)
1131 Me NHCH( E%Z C1-4, 5- (MeO) 2%5&“"“2“*"2 2-C1-4, 5~ (MeO) 2Ph
1132MeN( c- Pr)CI-IZCP-{QIB’I\IZ ClMe, 5- ( Meo) B FH2GH2088MENE 22- (2=CA - 5-5-sdd) 2Rh 10

1134MeNH 3- pent yl 23 431- 4, Sud MeO) 2Ph NL@Q@W&WQEUCHZQ&%@/E% e}, 5 (MO 2Ph
1136MeNHCH( Me) CHZq;%C]VEZ Cl- 4, 5- (MeO) 2P
1137MeNHCH( CH2OME} 22 Br - 47%5- (MeO) 2Bh fié‘é"r&ﬁﬁ&%zmzc\fe)céz‘ Br{¥e%2ie0) 2Ph

15 1139MeNHCH( Et ) CHBOVE2-1Br - 4, 5- ( MeO) 2P5t4140MeN ( c- FE-C1-4, 5- (MeO) 2Ph
CH2CH2CN2- Br - f 5- { MRO) 2Pm91141|veNEt 28r-Broehe 5r (MO 2Phy 1y 5 oo
1142MeNH 3- pent yl 2- Br - 4, 5- (MeO) 2Ph 1143MeN POVE) 57- CI-4 6 RB0) 2Ph 20
1144MeN( CH2CH2OVeY 22- 1 - 4%86- ( Me0) SBHI ¢ fi’zﬁ%‘%i\é‘zz Cl- 42'61(1\@05'55912%
1146MeNH 3- pent yl 22361- 4, Bte( MeO) 2 PRHAHIAZ NaNEIGHMEH2 OVe) 221 Me 54 (Mo MrO) 2Ph

1137 Me NHCH (CH20Me) 2 2-Br-4, 5~ (MeO) 2Ph
1138 Me N (CH2CH20Me) 2 2-Br-4,5- (MeO) 2Ph
15 1139 Me NHCH (Et) CHoOMe 2-Br-4, 5~ (Me0O) 2Ph
1140 Me N(c=Pr)CH2CH2CN 2-Br-4, 5~ (MeO) 2Ph
1141 Me NEt2 2-Br-4,5-(Me0O)2Ph
1142 Me NH-3-pentyl 2-Br-4, 5~ (Me0Q) 2Ph
1143 Me NHCH (CHp0Me) 2 2-Cl-4, 6= (Ma0O) 2Ph
_ 20 1144 Me N (CHpCH20Me) 2 2-Cl-4,6-{Me0) 2Ph
1145 Me NEt2 2-Cl-4, 6-(Me0) 2Ph
1146 Me NH-3-pentyl 2-Cl-4, 6-(MeO) 2Ph
1147 Me NHCH (CH2O0Me) 2 2-Me-4, 6- (Me0O) 2Ph
11438 Me N (CH2CH2OMe) 2 2-Me-4, 6~ (MeO) 2Ph
25 1149 Me NHCH (Et) CH2OMe 2-Me-4, 6- (MeO) 2Ph
1150 Me NEt2 2-Me~-4, 6-(MeO) 2Ph
1151 Me NH-3-pentyl 2-Me~4, 6~ (MeQ) 2Ph
1152 Me NHCH (Et) CH2CH20Me 2-Me-4-MeOPh
1153 Me NHCH (Me) CH2CH20Me 2-Me-4-MeOPh
30 1154 Me NHCH (CH20Me) 2 2-Me0~-4-MePh
1155 Me N (CH2CH20Me) 2 2-Me0-4-MePh
1156 Me NHCH (Et) CH2O0Me 2-Me0~4-MePh
1157 Me N{(c-Pr)CH2CH2CN 2~Me0-4-MePh
1158 Me NEt2 2-Me0-4-~MePh
' 35 1159 Me NH-3-pentyl 2-Me0-4-MePh
1160 Me NHCH (Et) CH2CH20Me 2-Me0~-4-MePh
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1148MeN( CH2CH2OMe) 22- Me- 4, 6- (MaO) 2Ph 25

1149MeNHCH( Et ) CH2OMe2- Me- 4, 6- (MeO) 2Ph 1150MeNEt 22- Me- 4, 6- ( MeO) 2Ph

1151MeNH- 3- pent yl 2- Me- 4, 6- (MeO) 2Ph 1152MeNHCH( Et ) CH2CH2OMe2- Me- 4- MeOPh

1153MeNHCHVRESEIICH2 OV 2- Me- 4- MeOPh 30 1154 MeNHCH( CH2OVE) ZicieédnAad¥e Ph
5MeN( CH2CH20Me) 22- MeO- 4- MePh 1156 MeNHCH( Et ) CH2OVe2- MeO- 4- MePh

W7MVeN( c- Pr) CHRCH2CN2- NeO- 4- MePh  1158MeNEt 22- MeO- 4- MePh 35

1159MeNH- 3- pent yI 22 MeO- 4-0MePh 11 88VERELFH2EE MR CHR OV 22 e -MeBPh - 161 WO

98/ 03510PCT/ US9711620n  1M61 Me NHCH( MASHCHROMRVE 2- MeO- 4- Mah-4 4-epn

1162MeNHCH( CH2 2- MeQygt- MePh 11 POME) 22

1164Me NHCH( Et)&v?d‘%/ez |\/8104 MePh 5?%%%’%”042042&@ R/bb”&”lveph

1166MeNEt 22- Me0- 284 Ph 1’f67NENI—I—3NﬁE’h‘tE§P"£‘12|9E04 MePh 2-Me0-4-MePh

1168 MeNHCH( CHROME)632- Me@red- Cl Ph 11 GOWEN up E2EH2OVE) 222%5}44;,&;&

101170MeNHCH( Et)gggoweziwa04 d Ph llzl%L\/ENEtZZ MeO- 4-

1172MeNH 3- pent yl 2- MeO- 4-CLPh 15 20UtiTriy CRF-R Rec {“8? BMA%h ng Assay

for the Eval uati®t®7of Bleol ogi cal Atit3+wenyyiThe fol | owi2rged-si-BegheSCri ption

of the 25 isol atiies of Qﬁll menbr anes (Qbkaipni Ng cl onedybyiap, LRF- Rl

receptors for usg] %n geStandard ¢cQ gMa}ssay as well as a description
of the assay jts I\/Essen er 83t ed from HuleH ‘At Pocanpus.

The nmRNA wastd evidi8e trzﬂ?scrl bed Hé‘?*ﬁgttﬂfﬁz@dﬁ (dt) 12- P8Me®@-arh t he- codi ng
region was anplifired by M8CR from star wed0 stop codons ;Ihg,Jesl,fing PCR

fragment was cloq%i |nto
NH-3-pentyl ) 2~-Me0-4-ClPh

15

Utility
20
CRF-R1 Receptor Binding Assay for the Evaluatlon of
Biological Act1v1ty

The follewing is a description of the

25 isolation of cell membranes containing cloned human CRF-
Rl receptors for use in the standard binding assay as
well as a description of the assay itself.

Messenger RNA was isolated from human hippocampus.

The mRNA was reverse transcribed using oligo (dt) 12-18

30 and the coding region was amplified by PCR from start to
stop codons The resulting PCR fragment was cloned into
the EcoRV site of pGEMV, from whence the insert was
reclaimed using XhoI + Xbal and cloned into the XhoI +
Xbal sites of vector pm3ar ( which contains a CMV

35 promoter, the SV40 't splice and early poly A signals,
an Epstein-Barr viral origin of replication, and a
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t he EcoRV site of pCGEMV, from whence the insert was reclained using Xhol +
Xbal and cloned into the Xhol + Xbal sites of vector pnBar ( which

contains a ronoter, the,Sv40 't' splice and early poly A signals,
an Epstein- %’?5‘{# origin of replication, and a -162 0 M‘éﬁ?%@g‘m
| US97/ 13072 hygr onyci n sel ectabl e mar ker) The resulting expression
tor, called phehGRER,was sé@@éw&ieedna&e?r%EBMC?éééltﬂﬁ deSsion

retalnlng t he epi sone _wer e t he presence of ronyciln.
Cel I's surviving 4 REERE" ga?; %e‘?ké%t‘#%rp i §§F8 ﬁfﬁe(\}\e‘r’b 2&@5‘% @ c8ldpt ed
to growth in suspedstehlandeusining Yenardisemperbranesldared tilne thendi ng

assay described belrewentadbyi 4o@! umlriygiieins/cieont ek Dl §0saRANDRgMat abykd X
108 of the susgended cells, were then centrifuged to forma pellet and

frozen. 10 For”t h@EbFRAPRGLIAR Y BYIFWHST pUPFRt PORERG FEtpPtasote
cont ai ni ng 293EBN4reethsihr suspercd fih wirich UsEBFRE gémericomembyaResvgeni zed

in 10 M of icec bu cont ai n| ng
10 "M MyCl2, 2 W&g&iﬁégﬁ%/%ﬂf o?ﬁ(srﬁiﬁb%y B'Efgﬁ |e£’¥n°gipt| y %5“‘“8 U9 3g
pepstatin). The heRBERARLRI | PREEFRFFId 1 &t 2 Pbo-he @Uﬁ@ﬁnﬂzdrﬂ:ﬁlhmd the
resulting pellet weebBothgeni Zeck #ieulfedriccoffokinss uge D1dd @na Akbeenanot her

brot el n-conceb rat i on GrLabhe oy Bafefs LEchThn el SR BRy [ °
assays are perforagave nc%t%\iéﬂn%I?a%@NA €géhsweranstaqteg aLBOOhCRE%ﬂoam ty.
To each well is addege6Psl J.thdnﬁﬁ;terd.rz'é@ dinl wbi @nSof fidealcoganeeptuati on of
(tinal concent rat P8R1 950! phj OUEPES BRETest Phe cot |- REREHaRE: o dbLcr | bed
above. Plates ar¥9th2n %Im%vgéﬁ”t'o } H@dﬁa?@raflﬁ“o‘b'mlt éﬁ%é‘llathPEeP‘b*“ 2

hours before f31tendng pdeml nadsda iaver @EéFhémcbcje?(aa:e (pr esnakedugdéd h 0. 3%

pol yet hyl enei m ne) usjn n 30 r.Qpri.ate cel|l harv bjters are
rinsed 2 tines Fhfét(gocgo’f i afasdps‘g %bﬂ‘f‘f"ef‘ eF % & inﬁgpf'h £Vi dual
rehomogenized in 10 ml of tissue buffer After another
centrifugation at 40,000°x g for 12 min, the pellet is
resuspended to a protein concentration of 360 Hg/ml to
20 be used in the assay.

Binding assays are performed in 96 well plates;
each well having a 300 ul capacity. To each well is

added 50 pl of test drug dilutions (final concentration
of drugs range from 10-10 - 10-5 M), 100 ul of 1251~

25 ovine-CRF (12351-0-CRF) (final concentration 150 pM) and
150 H1 of the cell homogenate described above. Plates
are then allowed to incubate at room temperature for 2
hours before filtering the incubate over GF/F filters
(presoaked with 0.3% polyethyleneimine) using an

30 appropriate cell harvester. Filters are rinsed 2 times
with ice cold assay buffer before removing individual
filters and assessing them for radiocactivity on a gamma
counter.

Curves of the inhibition of 1231-0-CRF binding to

35 cell membranes at various dilutions of test drug are

analyzed by the iterative curve fitting program LIGAND
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filters and assessing themfor radioactivity on a ganma counter. Curves of
the inhibition of 1251-0-CRF binding to 35 cell nenbranes at various
dilutions of test drug are analyzed by the iterative curve fitting program
LI GAND - 16w 84@38f/ 03510 PCT/ US97/ 13072 O [P.J. Minson and .T,ﬁ?gp,ng(;vzg, Anal .
gochem 107:220 (1980), which provides Ki values for inhibition ich
then used tq_assess biological activity. A conpound is considered to be
active if it hadP 8- aMu@sqem|and &- [ResbardanAaddut B1000EM NN ¢ 1r2 20he
i nhi bi tion of CRE98bNhI bhicwnp v s i maaked sodenyhabd O¥g! a5e., ACtivity
10 I nhibition ogrg?gﬁ%gi@%?tteog. as%eeg I gge Céd age activity can be
performed as descri bed by OSSP 8t 5 A e Y 572 (1987).
Briefly, assays arePc@®PPepduis sondtderedrtqObei act iv@0F it Hmafs buf fer
cont ai ni ng 190 mwil'rirshll{:]oi( Ak sé. 4ﬁah 35{0115 )féoodmmd\@%m}\%, 0.4 nM EGTA,
0.1% BSA, 1 nM ] yl met anthine (1BMX), 250 units
phosphocr eat i nel{};gﬁ‘gg}e%/o% or#jn)ég?eati ne phosphate, 100 nM guanosine
5'-triphosphate, 100 nM oCRF, antagoni st peptides (concentration range
10-9 to 10-6IT) R 1048130 NG fOr icaH ; el _" & +(APRY D 'e|y

40-60 ng prot e% E% ﬁg?ti ons are ini tiat .‘ :
ATP/ 32P] ATP (ap ely 2-4 nCi/tube) and termnated by the addition of
100 m of 5 mM Tri sIniHlit i4m oifl ARP-antim@Ye tsodli amerdadasy lcyzubkate. I n 25

order to nonitofcd HRidLCACHYE BEreAMRea la 9l ad¥c r finld ¢AMR (approxi mately
40, 000 dpm is %ﬁdded t.0 each . tube prior égasefgratl on. The separation of
e

(32P] cAVP from {EFRRTS & fdrt GHRERSBy s 87) - el BEi®flver Dowex and
al um na col umsass{yd rre varBieHogutadt &rag The L0 Minoimcidyidy of the

conpounds of thee RIAKENLRYEALhYM G@MPer ARSI USNG apy pne of
15 ¢), 10 mM MgClz, 0.4 mM EGTA, 0.1% BSA, 1 mM
isobutylmethylxanthine (IBMX), 250 units/ml
phosphocreatine kinase, 5 mM creatine phosphate, 100
mM guanosine 5'-triphosphate, 100 nM oCRF, antagonist

peptides (concentration range 10~2 to 1076M) and 0.8
- 20 mg original wet weight tissue (approximately 40-60 mg

protein). Reactions are initiated by the addition.of
1 mM ATP/32P)ATP (approximately 2-4 mCi/tube) and
terminated by the addition of 100 ml of 50 mM Tris-
HCL, 45 mM ATP and 2% sodium dodecyl sulfate. 1In

25 order to monitor the recovery of cAMP, 1 ul of
{3H] cAMP (approximately 40,000 dpm) is added to each
tube prior to separation. The separation of
[32P]cAMP from [3ZP]ATP is performed by sequential
elution over Dowex and alumina columns,

30
I , Biological Z

The in vivo activity of the compounds of the

present invention can be assessed using any one of
the biological assays available and accepted within

35 the art. 1Illustrative of these tests include the
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t he bi ol ogi cal assays avail able and accepted within 35 the art.
Il'lustrative of these tests include the -164 WD 98/ 03510 PCT/ US97/13072 0O
Acoustic Startle Assay, the Stair Cinbing Test, and the Chronic

Admi ni st ratY 3RSty " These and other nodels useful for t hBCTESIVI3T0f

C ounds of the present invention have been outlined in C W Berridge 5

A J. Dunn BracsuReseaswdrilevimeay]5tid $4909)c) inBamouads My be tested
in any species 011 éocfﬁ?{'%nf)c_f A Iilstrg?gTi’raL.Agganpourﬂ‘s of this i nvention have
utility in the 10 t7sarHent BF IbAFSACRsPEE NCi At SFWarR Q5R8Fmal | evel s
of corticotropi P48 LastIREfFladicsr tha past g sof safrfesnindg Prforhdepr essi on,

af fective di sor derésentintivaintadsi Bhye SOSROMNIS ffq i %.WVQQEESH gan be
adni ni stered . 15 to %rfat t hese a,bn%r mal_i tihei b%/ means that_ produce

contact of the aiFve hgdM iR th&esganEnsREVE&“Sr15 atk | H9M t he body of
a mammal . The cohrAwisicaraybbe adrtadsierady Bpemigscofiventieanabrneans
avail able for uggin efddiauncti on with pharnmaceuticals either as 20

i ndi vi dual therapeutic agent or in conmbination of therapeutic agents. They
can be adm nistered alone, but will generally be adm nistered with a
pharmaceutical carri etonpedwatsed fonhibeibasntsiaf Have uchasey LautRe Of

adni ni strat ign aikAlAlaLE 2A0R13h80¢ S SAla dUAGLLECapIBEndpSace

adm ni stered will vary depending on the use and known tactors such as

phar macodynani ¢ 1&Hdra@feFoSE LERETPRER | BRASAS GedRCtaRdI Pt BakbERE ®INd  rout e
of admi ni strati anyf fiehre ngeCirpmedt pse sigton wed fiffelct 13@ andoheatsh; nature and
extent of synptqiRy,dd Rd«QkeycOncurrent treatnent; frequency of treatment;
and desired effect. For use’in the treatnment of said diseases or

condi tions, the conmpdtiPOUGAst REsthaveht YHH Cdh 998 Braprfpipgatared er ed
daily at a 35 dasageeat thesacabunermapitciisemly akafs00Rat op2ddud®/ kg of

body wei ght. (}‘ﬂdﬁ%éétybfatQSSQCPEVQ-ééeJé)d%@n the agent's site of
action in the body of a mammal. The compounds can be
administered by any conventional means available for
" use in conjunction with pharmaceuticals either as
20 individual therapeutic agent or in combination of
therapeutic agents. They can be administered alone,
but will generally be administered with a
pharmaceutical carrier selected on the basis of the
chosen route of administration and standard
25 pharmaceutical practice.

The dosage administered will vary depending on
the use and known factors such as pharmacodynamic
character of the particular agent, and its mode and
route of administration; the recipient's age, weight,

30 and health; nature and extent of symptoms; kind of
concurrent treatment; frequency of treatment; and
desired effect. For use in the treatment of said
diseases or conditions, the compounds of this
invention can be orally administered daily at a

. 35 dosage of the active ingredient of 0.002 to 200 mg/kg
of body weight., Ordinarily, a dose of 0.01 to 10
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1) -165 WD 98/ 03510 PCTI US97/ 13072 ng/ kg in divided doses one to four
tinmes a day, or in sustained release fornulation will be effective in
obtai ning the desired pharmacol ogi cal effect. Dosage forns (corrposi tions)
sui t abl e fwooe&oasderi ni stration contain fromabout 1 ng to afQytset ng of
agltive ingredient per unit. In these pharmaceutical conpositi ons %

a‘i ve ingredient wll ordinarily be present in an anount of about 0.5 to
95% by wei ght bagé¥gohnt ievidedldawighineotot heui&ﬁﬂéﬁ)&sid@ypnerﬂ}{a active

i ngredi ent can kgsad S I Q orng, such as
capsul es, tabl et EZanf:zg) lt:@Iefésjse gﬂrrd?’%mrllll)étibﬁ §?56% Srkégseﬁ%%‘:&% VeItXirs, syrups,

and/ or suspensi 8 R ST &t pf‘ﬁlrg‘aFﬁ%"éWe‘F%]n effgctan al so be

adm ni st ered parent ePasagei fnoxsusar(dcenpldsquudndpseuimé grons. Cel atin

capsul es cans healgd; 40 L0 S 36bVEoL00T YL and 2 sy Labl e
PadRRYY %t ear at e,

carrier such as but_ not [imte | act ose, c
steric acid, or™ePf AOskveidmaradices. PSFrrP'I”a‘F Tm It@cmes can be used to

make conpressedphahhat&tﬂﬁ]h campisatsonbf erPddasveCangPEq{@Uf act ured as |
sustained releg P o rovide for_ continuous reI ease of ’
nedi cati on over gf};)eélloo}'j%olfs b% B en‘ﬁr{ésé ot MRS 0552k fe S

sugar - coat ed orE®i ?ﬁc@at‘&}qhé m@daﬁy g | eetsantwetight e f atheused to
protect thellacttompodingiaadi ents fromthe at m)sphere or to allow selective
di sintegration of t tod N AN troint est tract. 30 Liquid dose
forms for oral adni %% "lttleovr? cAr %dlgf‘ ‘ﬁa%r&?eorai “&F@F%&cﬁ’i%’r&hgents to
i ncrease pati eht %R:‘c‘@pt%?@éie Ifﬁrg\émeﬁmh amtaEpsuplear NnegelEtsC anky

acceptabl e oi |;Sowc£ead§ N aq,uaqu;mdex&h%esx(cm %%O%Q)Lx apd J fé g,tsed 35 sugar

sol utions and r}/&p such as _propyl ene yet h e'glycol, are
r 'suspen .
suitable carriers B 3808 OBKL SBSn By o2 tgls invention

can also be administered parenterally in sterile

20

liquid dose formulations.

Gelatin capsules can be used to contain the
active ingredient and a suitable carrier such as but
not limited to lactose, starch, magnesium stearate,

20 steric acid, or cellulose derivatives. Similar
diluents can be used to make compressed tablets. Both -
tablets and capsules can be manufactured as sustained
release products to provide for continuous release of
medication over a period of time. Compressed tablets

25 can be sugar-coated or film-coated to mask any
unpleasant taste, or used to protect the active
ingredients from the atmosphere, or to allow
selective disintegration of the tablet in the
gastrointestinal tract.

30 Liquid dose forms for oral administration can
contain coloring or flavoring agents to increase
patient acceptance.

In general, water, pharmaceutically acceptable
oils, saline, aqueous dextrose (glucose), and related

35 sugar solutions and glycols, such as propylene glycol
or polyethylene glycol, are suitable carriers for
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-166 WO 98/ 03510 PCTIUS97/13072 parenteral solutions. Solutions for
parenteral admnistration preferably contain a water soluble salt of the
active ingredient., suitable stabilizing agents, and if necessary, butter
subst ances. ‘goﬂm’?’d% di zi ng agents, such as sodi um bi sul fit ePCTH8W 13012
swlfite, or ascorbic acid, either alone or in conbination, are suitable

bi112ing agent sha Al raisad18 8okl Il 6o ARG oL 828k i Spp pnd EDTA. I
addi tion, parentera%@so,l utions can contain 10 preservativesS such as

benzal koni um chl ordYE:PAFERFLIONOP T B SHIP L HUTEAP antHaERF or@bitlmol .
Sui t abl e phar macewtd lgalofcahei ersiaeeinpsedidied sultaRed HGWIY i ing

Phar maceut | cal ScifGRS. afly ROhecdssshNdad kebgbenes.dn the frel d. 15
0}

Useful phar mac§uti cal, dosage-fornms for ‘admnistration o “Ihe conmpounds of
this invention”caf?Be¥idigdPPaeened 91T oRS: Sedpunl eksubbite,l arge nunber
of units capsul es s uar eparedepyof i dsdowdbist ardar de t e PiLcmendd jgel atin

capsul es each wit f cli Lngredient, 150 | act ose,
50 ng cel |l ul ose, g%ﬂ%ggﬁg@ﬁggngg%%ﬁgﬁ%aer e#g.bl; 2809 AL i nAgngul es A
m xture of active YS%§r édreRttrihc aaeidetd Hits saltssuaid &DToybaan,

cot_to_nseegooh!, lC)racl'c)i'iit\ianQi bak&nt@ié@pasrcﬁdmil@ﬂg_ Eaheééfrﬁﬁail}y ][feans |0f a

positive i,apl acenent _was_pu into gelatin to formsoft gelatin
capsul es cont eluéni ﬁée%%GVﬁg%‘é?Qt%g&hcﬁ b’een%iaﬂigf’giﬁ"én'fr.‘lOFHéiecaH?G%éé'V\er e
washed and dri ed. cFabrepgl-Barabenmr gandphderobhtambl ets are prepared by

conventional proceduregus@abhat phemslasageunichr¥asrs 1646 \WR:28/;83510

PCT/ US97/ 13072 0 , . , .
in "Remington's Pharmaceutical Sciences", A. Osol, a

standard reference in the field.

15 Useful pharmaceutical dosage-forms for
administration of the compounds of this invention can
be illustrated as follows:

Capsules

20 A large number of units capsules are prepared
by filling standard two-piece hard gelatin capsules
each with 100 mg of powdered active ingredient, 150
mg lactose, 50 mg cellulose, and 6 mg magnesium
stearate,

25

Soft Gelatin Capsules
A mixture of active ingredient in a digestible

oil such as soybean, cottonseed oil, or olive oil is
prepared and injected by means of a positive

30 displacement was pumped into gelatin to form soft
gelatin capsules containing 100 mg of the active
ingredient. The capsules were washed and dried.

Tahlets
35 A large number of tablets are prepared by
conventional procedures so that the dosage unit was
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100 ng active ingredient, 0.2 ng of colloidal silicon dioxide, 5 ng of
magnesi um stearate, 275 ng of mcrocrystalline cellulose, 11 ng of starch,
and 98.8 ny |lactose. Appropriate coatings nay be applied to 5 increase
pal at abi | iy ogb3sii¢! ayed adsorption. The conpounds of this, )‘%Q';’l’?% may
ario be used as reagents or standards in the biochem cal s

rol ogi cal function, dysfunction, and disease. 10 Although the pr esent

i nvention has bed? mdgesctiilbedimguedieantp| Of 2edh idf te@Bigh1CELT 8bdh

preferred enmbodi g% h fdmgq arent .to those skilled

in the art. The |nvent|o§ %g & tlggﬁ%grgkéé %%%I %Qgeﬂ 9t8%t he particul ar

enbodi ment s desd‘fﬁ%@&ré{ﬁﬁaékbwblCFGfJi]éH-OSBut 11 v falsiterch amdi 98 ot i on or

variation wt hOlttg depgbkeng Agsmpztﬂaftesabaunc}g ntafyebenxgaugal g he full

scope of whi ”%ﬁ% glnggigf theoapgegded %ﬁg WO 98 03510

PCT/ US97/ 130 2 i FS iﬁggﬁ%g 5 A58 T5F 1PReating affecti ve

di sorder, anxiety, depression, headache, irritable bowel syndrone,

&OSL t raunatl C stresghéi gOMPSHRAS WK &lhli§| eAvetalcTY maly"HY S8 §é'RP§é‘aSS'lgn
zheimer's a roi nt.est i seas nor exi a_nervosa or

ot her feeding d?‘?o?ge?gggg o addi ot 2t lﬁrr[efb 231’105388?18?&\/\??'?%# fial

synpt ons, |ana@ﬁﬂ?@#?géFébaéégle@ardvaﬁwyvuman endhess¢asel at ed di seases,

fertility pgoblens, hunan |nnunodef|0|ency virus infections, henorrhagic
stress, obesity, |nf b|lt head a 15 spinal cord traumas, epil epsy,

stroke, ul cers, anyo 5pRrE I%ﬁ%ﬁ&ﬂeaféFefﬁg? L9 5361 HE®Ri a or a  di sorder
t he treat nent ofdeskiréhedamndeexsinfpddiféddoin tfeamisl bffatedtdiyn ant agoni zi ng CRF,

i ncludi ng but n?;[refl:-.kma&e@mﬁ&h‘i“le%@.rsde5§hépcgﬁﬁa%@1ﬂﬁn{:QC'“.fax;eed by CRF, 20
in mamal s conpr|S|n admnisterin a therapeutically

effective aT?unF PBAEE E opothtRtF o kq%éFﬂu%%é”Flf‘&r (2§e.invention

is, therefore, not limited to the particular
embodiments described and exemplified, but is capable
of modification or variation without departing from
the spirit of the invention, the full scope of which

is delineated by the appended claims,
20
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RBRBR4ANA | I \~1 1 z (1) 25 RN (2) and isoners thereof,

stereoi soneric fornms thereof, or mxtures of stereoisoneric forns thereof,
and -169 WD 98/ 03510 PCI Y1JS97/ 13072 pharmaceutically acceptable salt or
pro-drug folMA¥PH8reof, wherein: Ais Nor CR 5 Z is N ofCPHS8712472j ¢
sglected from phenyl, naphthyl, pyridyl, pyrimdinyl, triazinyl, furanyl,
t nyl, 10 benzot hi enyl, benzofuranyl ciaiysdi hydr obenzof uranyl, 2,

3-di hydr obenzot hi enyl, indanyl, 1,2-benzopyranyl, 3, 4-dihydro-1, 2-
benzopyranyl, tetralinyl, each Ar optionally substituted with 1 to 5 R4
groups and each AWHAE IS GItAI¥ERedSto an unsaturated carbon atom R s

I ndependently sel ected at each occurrence from H Cl-C4 al kyl, C2-C4

al kenyl , C2- al kynyl -C6 cycl oal kyl , -C7 cycl oal kyl al kyl , halo, 20
CN,. Cl-C4 ha%al ktl R T&%@%eﬁﬁ‘éﬁf’r%}g Shitectdgeatigaete Hecurrence from
H Cl-C4 alkyl, CRasietylkelepres€of/ dddacyle, ibalvablN bdslC4 hal oal kyl ,
Cl1-C12 hydroxyal kylnq2meC2 612 -al konydd Ky - noal kyl, C3-C6

cycl oal kyl , CA-CLO cycl oal Kyl al Ey% . N%R)lg&reg%- g%ﬁ?%ﬁ‘?’l - NROR10, NRICORLO,
OR11, SH or S(O) nfuErangsrledrsppliyediMBusi® Qurereesion «\Alzheimes ' gl kenyl

30 C2-C4 al kynyl ,diZ3edEe,cgalseabkytestGhall@iseases, anorexia nervosa

10 or other feeding disorder, drug addiction, drug or
alcohol withdrawal symptoms, inflammatory diseases,
cardiovascular or heart-related diseases, fertility
problems, human immunodeficiency virus infections,
hemorrhagic stress, obesity, infertility, head and

15 spinal cord traumas, epilepsy, stroke, ulcers,
amyotrophic lateral sclerosis, hypoglycemia or a
disorder the treatment of which can be effected or
facilitated by antagonizing CRF, including but not
limited to disorders induced or facilitated by CRF,

20 in mammals comprising administering to the mammal a
therapeutically effective amount of a compound of

Formulae (1) or (2):

R3 R3

Rl‘
)\N/N /L —
N

/
N
A A N
\\z o]
R? N = 1§1 N =~
Ar Arx
(1) (2)

25
and isomers thereof, stereoisomeric forms thereof, or

mixtures of stereoisomeric forms thereof, and
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cycl oal kyl al kyl , Cl1-C4 hydroxyal kyl, halo, CN, -NR6R7, NROCORLO,

-NR6S(O) nR7, S(O nNR6R7, Cl- C4 haloal kyl, -OR7, SH or -S(OnR12; 35 R3 is

selected from -170 WO 98/03510 PCTIUS97/13072 5 -H, OR7, SH, S(O) R13,

COR7, C02Rvo 9804360 R13, NRBCOR7, N (COR7) 2, NRSBCONR6RY?, WB}& NR6R7,
aR7a, N (OR7) R6, CONR6R7, aryl, heteroaryl and heterocycly or

-@@- C10 al kyl, C2-C10 al kenyl, C2-C p al kynyl, C3-C8 cycl oal kyl, C5-C8

cycl oal kenyl , CRhazIaceysicalky| aFrgnt drleCgadtOorcypebodtkensgdalkyl, each

optionally 10 sulisdireloft, edbheicbbnl to 3 substituents independently sel ected

at each occurrence fromCl-C6 al kyl, C3-C6 cycloal kyl, halo, d-C4

hal oal kyl , cyano, OR15, SH, S(OnR13, CORl5, C02R15, OC(O R13, 15

NRSCOR15, N( CORF5)®r NNRBCERR16R15, NRS8CO2R13, NR16R15, CONRL6R15, aryl,

het eroaryl agd heterocyclyl; R4 is independently selected at each

occurrence from, .20.C -Cf}gzal kyl, C2-C10 al kenyl, C2-C10 al kynyl, C3-C6

cycl oal kyl., C4- éli‘scyc%a ylal kyl, NO2, halo, CN, Cl-C4 hal oal kyl, NR6R7,

NR8COR7, NRBCO2R7, COR7, OR7, CONR6R7, CQ(NOR9) R7, CO2R7, or S(O nR7,

where each such ael1§10e8bkYdd £om al - .0 al.kynyl, C3-C6
cycl oal kyl and C4- ClZeCécI%%I Kyl a?l?%&ér ekgg%{{'% glzlpynsf%d‘éti tuted with 1
to 3 substituents iRIEPBAGERYTY Sehddngd af eaenl ocdhirererice from Cl-C4

al kyl , NO02, 18al o, CNpehR6EHR}eNRBCHRHzoF rARGOP2R73- COR7 OR7, CONR6R?,
CO2R7, CO (NOR9) R7, q1QbLasb Ao fandnd B7 5 -Roa, and R7a are independently
sel ected at each occur?ence from 5 2 8B {2ny1,
indanyl, 1,2-benzopyranyl, 3,4-dihydro-1,2-
benzopyranyl, tetralinyl, each Ar optionally
substituted with 1 to 5 R4 groups and each Ar is

15 attached to an unsaturated carbon atom;

R is independently selected at each occurrence from
H, C1-Cq alkyl, C2-€4 alkenyl, C2-C4 alkynyl,
C3-Cg cycloalkyl, C4-C7 cycloalkylalkyl, halo,
20 CN, C1~C4 haloalkyl;

Rl is independently selected at each occurrence from
H, C1-C4 alkyl, C2-Cgq alkenyl, C2-Cq4 alkynyl,
halo, CN, C1-C4 haloalkyl, C3-C12 hydroxyalkyl,
25 C2—-Cy2 alkoxyalkyl, C2-Cjg cyanoalkyl, C3-Cg
cycloalkyl, C4-C1o cycloalkylalkyl,.NRIR10, ¢;-
Cq4 alkyl-NRPR10, NROCORIO, OR1L, SH or S(0)pR12;

RZ is selected from H, C1-C4 alkyl, Cé—Cq alkenyl,
30 C2-C4 alkynyl, C3-Cg cycloalkyl, C4-Cig
cycloalkylalkyl, C1-C4 hydroxyalkyl, halo, CN,
-NR6R7, NROCOR1O, -NR6S(0),R7, S(O),NROR7, C;-
Cq4 haloalkyl, -OR7, SH or -S(0)pR12;

35 R3 is selected from:
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35 -H, f -171 0 WO 98/ 03510 PCT/US97/ 13072 -Cl1-Cl0 al kyl, C3-C10 al kenyl,
C3-C10 al kynyl, C1-C10 hal oal kyl with 1-10 hal ogens, C2-C8 al koxyal kyl,
C3-C6 cycl oal k‘il , C4 Cl12 cycl oal kyl al kyl, C5-C10 cycl oal kenyl, 5 or C6-Cl4
cycl oal kenyl ¥A3H035Wach optionally substituted with 1 to 3 RORAESI7IE0INE S
iciependently sel ected at each occurrence fromCl-C6 al kyl, C3 C6

oal kyl, halo, d-C4_hal oaj kyl, 10 cyanq, ORl5, SH, S(O nR13, CORIL5,
C02R15, ~OC(O) R13, NRsccﬁm‘?RN(édhl%‘é’,’nﬁ?éécoQR?cZRl%‘?ZR R8CO2R13, NRL6RL5,
CONRL6RL5, aryl, het eroar yl 00O Rt%er S&FEORY, Nacor?) ar nRBEONEBRD) kyl ),

heteroaryl, 15 heteroaryl (ClgfBtcyddd,) nAORUEr QR¥ERYA QY A’\ﬁtaegr ocyclyl (d-C4
al kyl); alternatively, NR6R7 anq% aR7a are |ndepenﬁengfy pi‘peri di ne,
pyrrolidine, piperazine, N ZVetthyl gif¥drafrheronsyprnd deterocyclyl,

t hi anor phol i ne,S each optiongdly substituted with 1-3 d-C4 al kyl groups;

R8 is independently selected a h currence from_ H or Cl-C4 al kyl; 25
RO and R10 are independ_:ér:ft Ie"ﬁosteallzcg’tc'tédegtaégc RS 2ncaor rdkvyryia S o

alkyl, or C3-C6 cycloal kyl ;B eRFYGLoadEliet €5-F8 I caCke6lal y+, Cl- C4
hal oal kyl, or C3-C6 cycl oaldgy ;cydl3ailkyTa1cdl ad,gyds.%rzlod -C4 hal oal kyl ; 35

R13 is selected fromCl-C4 al kyl, .Cl- | pal kyl - CB_al koxyal kyl ,
C3-C6 cycloal kyl, C4 -172 V\ﬁyé:épﬁégfagi&?bggﬁ%%ﬁti@I’El&ycl oal kyi al kyl ,
aryl , aryl(ClJéﬂ al kyl ) -, substituted with 1 to 3 substituents
independently selected at each occurtence
from C1-Cg alkyl, C3-Cg cycloalkyl, halo,
C1-C4 haloalkyl, cyano, OR15, SH,
s(0)ynRL3, corlS, cozrl5, oc(o)ri3,
15 NR8COR15, N(COR!5);, NRBCONR16R1S,
NR8CO2R13, NR16R15, cONR16RLS, aryl,
heteroaryl and heterocyclyl:;

R4 is independently selected at each occurrence from:

20 C1-C10 alkyl, C2-C10 alkenyl, C2-Ci1p alkynyl,
C3-Cg cycloalkyl, C4-C12 cycloalkylalkyl, NO2,
halo, CN, C1-C4 haloalkyl, NROR7, NRSCOR?,
NR8CO2R7, COR7, OR7, CONR®R7, cO(NOR®)R7, CO2R7,
or S(0)nR7, where each such C1-Cig alkyl, C2-

25 C10 alkenyl, C2-Cip alkynyl, C3-Cg cycloalkyl
and C4-C12 cycloalkylalkyl are optionally
substituted with 1 to 3 substituents
independently selected at each occurrence from
C1-C4 alkyl, NO2, halo, CN, NR6R7, NRSCOR?,

30 NR8CO2R?, COR7 OR7, cONR6R?, cozrR7, cO(NOR9)R7,
or S(0)nR7;

R6 and R7, R62 and R72 are independently selected at

each occurrence from:
35 -H,
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het eroaryl or heteroaryl (Cl-C4 alkyl)-; Rl4 is selected fromd -C10 al kyl,
C3-C10 al kenyl, C3- 5 C10 al kynyl, C3-C8 cycloal kyl, or C4 Cl12
cycl oal kyl al kyl , each optionally substituted with 1 to 3 substituents

i ndependerwbysssiect ed at each occurrence from Cl- C6 al ky,
cycl oal kyl, halo, Cl-C4 hal oal kyl, cyano, 10 ORL5, SH, S('lcS'ﬂ%,”Sé&ls,
5, OC (O R15, NR8COR15, N(COR15)2r NRSCONRL6R15, NR8CO2R15,
NRL6R15, CONRL6RL5, atfel§100814lky| €b7010 Glkedy lal kyksyh fdngn,and CL- C6

al kyl sul fonyl; 15 R15 and R1&;3r 8ahiBdeReNAdgt % 58! ed at ‘each
occurrence fromH, C1-C6 alkyl., gﬁ 10 chg’] oal k?ﬁa ﬁ%‘éﬁ’éﬁf@&@ kyl al kyl ,
except that for S(O) nRL52'RPFYEAANOt D H E182¢kyls Garenyl or napht hyi,
each optionally substituted wyrhodlkyl&llgubsCist-ept sycidiiaRendent |y

sel ected at &ach occurrenge &rsoagi:lé@l@h%g%kgz%%hoal kyl", "hal o, Cl-C4-

hal oal kyl , cyano, 25 OR15, SH, O nR15, OC( O R15,
NR8COR15, N(CORL15)2, NRSCERRi8Rably NRETARuSed NRIBRLS;0 sénd CONRLGRLS;
heteroaryl is pyridyl, pysubsdityént$ rir#ipaybensfyf 4 Alteq Q)érgg%(l ,

qui nol i nyl, isoquinolinyl LbL el dazal yl, thiazolyl, Tndo 9|,
pyrrolyl, oxazolyl., benzo?ﬁ?any?’?a%efngzﬁ Sﬁe%l ?lk’ég’n hi azol yl ,

i soxazol yl, pyrazolyl, 2,86 Q¥fjcROpEnzi@iPenGL-04 1y adiklyyer obenzof ur anyl ,
35 each bei optional |y syastj tored &iH,hskos QrE3 - IoGR1D 98 83510

PCT/ US97/ 13072 9 substityepspriddgRepdgDs! v a6t ed atg ea currence
(%)E%ﬁ Al (Sﬁ’- ahﬁ:k

6
from C1-C6 al kyl, C3-C6 cyc)oal 0 ,Rcyﬁg ; OR15,
SH, S (O nRl5, -CORIL5, é&%@ﬂ R?é; q&m@cﬂn@, BrieOORL5) 2i

NRBCONRL6R15, NR8CO2RL5, MNRlSRIdnylard neobRIGRIF;) heterocyclyl is saturated
or partially saturategd.,,, aryl(C1-C4 alkyl), heteroaryl,
15 heteroaryl (C1-C4q alkyl), heterocyclyl or
heterocyclyl (C1-C4 alkyl);

alternatively, NR®R7 and'NR63r7a are independently
piperidine, pyrrolidine, piperazine, N-

20 methylpiperazine, morpholine or thiomorpholine, each
optionally substituted with 1-3 C1-Cq alkyl groups;

R8 is independently selected at each occurrence from
H or C1-C4 alkyl;
25

R% and R0 are independently selected at each
occurrence from H, Ci-Cq4 alkyl, or C3-Cg
cycloalkyl;

30 Rl is selected from H, C1-Cq alkyl, C1-C4 haloalkyl,
or C3-Cg cycloalkyl;

R1Z jg Ci1-C4q4 alkyl or C1-C4 haloalkyl;

35 R13 is selected from C1-C4 alkyl, C31-C4 haloalkyl,
C2-Cg alkoxyalkyl, C3-Cg cycloalkyl, Cg-
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heteroaryl, optionally substituted with 1 to 5 10 substituents

i ndependently sel ected at each occurrence fromd -C6 al kyl, C3-C6

cycl oal kyl, _halo, Cl-C4 hal oal kyl, cyano, ORl5, SH, S(OR 5, COR15,

C02R15, OCWOPSRFE NRSCOR15, N({CORLS)2, NRSCONRLGRLS, NRESPEDESE/INFI5RLE,

a 15 CONR16R15; n is independently at each occurrence 0O, Lor 2, 2. A
hod of claim1l WneEer n, R r g und of. ornmulae (1) or (2) Ar

is phenyl, pyridyl or 323 dFh9atohth réﬁ?’ll' 355 (Sb’r‘?‘brﬁ}’fxﬂ’s'ubstr t ut ed

with 1 to 4 R4 substhegenpsryB.on haterpdrofl (Chafm 4leher<ein, in the

conpound of 25 Formulae (1) or (2) Ais N Zis CR2, Ar is 2, 4

di chl or ophenyl , di ne | pheny r 2,4,6- trinet hyI hen Rl and R2 are
CH3, and R3 is NéGiR‘?sa 591@/ %ﬁ(?ﬁ‘nﬁlo?l@id?]rﬁﬂlae Seins l@r aé}é?nylsocsi74 WO
98/.03510 PCT/%)S97/ 13020 é&lhyrfyd, aayi-oesaryensnhﬂﬁo&x s4-er eoi soneric forns
thereof, or mxtureseg r nd,5

cob SelsH] Ofm QR OISR AU icnred o o

phar rraceutr cally accepfable sa o- drug fo
or CR. 10 Z is N or CRPthAF tQ %eﬂ‘é’cﬂttéduﬁﬂém préensndergivt pellecperi dyl |
pyrimdinyl, triazinykt &acmnydgudddirdiylfrombenzog ruBQle d:g,enzof uranyl, 2,3

15 di hydr obenzof ur ény g 31941[%%( Ol?u%%mﬁ' eEthan %};%3{1 ny 25 each Ar

1, 2- benzopyr anyl , dro Z0 yl
optional Iy Hibsti tut‘éﬁiwr t$H1 5(63)51‘%% gF@B g h Q@r(oi@l attached to

an unsat urated car bonnp8oorl R0 ﬁg@glﬁpg,epa:(ﬁt@mtgllysasél eghé@bgﬁléach
occurrence from H (G 8d kyéONRQ%-R% al gnéll-‘cs al%ﬂlh )ényc1 -Cg

alkylsulfinyl and C1-Cg alkylsulfonyl;

15 RS and R16 are independently selected at each
occurrence from H, C1-Cg alkyl, C3-Ci10
cycloalkyl, C4-C1g cycloalkylalkyl, except that
for S(0)nR13, R15 cannot be H;

20 aryl is phenyl or naphthyl, each optionally
substituted with 1 to 5 substitﬁents
independently selected at
each occurrence from C1-Cg alkyl, C3-

Cg cycloalkyl, halo, C1-C4 halocalkyl, cyano,

25 OR15, sH, s(0)pR5, corlS, coriS, oc(0)R1S,
NR8CORL1S, N(COR15),, NRBCONR16R15, NRBCOZR1S,
NR16R13, and cONR16R1S;

heteroaryl is pyridyl, pyrimidinyl, triazinyl,

30 furanyl, pyranyl, quinolinyl, isoquinolinyl,
thienyl, imidazolyl, thiazolyl, indolyl,
pyrrolyl, oxazolyl, benzofuranyl, benzothienyl,
benzothiazolyl, isoxazolyl, pyrazolyl, 2,3-
dihydrobenzothienyl or 2,3-dihydrobenzofuranyl,

35 each being optionally substituted with 1 to 5
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C3-C6 cycl oal kyl, C4-C7 cycl oal kyl al kyl, halo, CN, Cl-C4 hal oal kyl; 25 R
i s independently selected at each occurrence from H, Cl-C4 al kyl, C2-C4

al kenyl, C2-C4 al kynyl, 1) -175 WO 98/ 03510 PCT/ US97/ 13072 halo, CN, d-C4

hal oal kyl woGB/o@18 hydr oxyal kyl , C2-Cl12 al koxyal kyl, C2- (gl@r,g Hgg%kyl
&- C6 cycloal kyl, C4-C10 cycl oal kyl al kyl , NROR10, Cl- C4 al kyl

0, OR11, SHor S(ONnR12; 5 R2 is selected fromH, d-C4 alkyl, CZ-C4

hydr oxyal kyl , hal o, 0 nNR6R7 d
1)6 c4 Kal O)al.l kyl , G?Fu%ﬁnﬁf? fé‘?r@) %Oqlﬁgkly% 's&pe ﬁeﬂy‘?]r‘%ﬂﬂkyfll-d) OR7, SH,
S(O R13, CORY, OOZI%‘#IO,OGQGFRlBalWGQW CYROGORIR2Y, NRBCONRG6R7, 15

NR8CO2R13, NR6R7 I\gﬁ@qgﬁaﬁ NCBEHI 56, ¢ [BORAc (8§ ils, f;&ts%b?alsyl and

Cychoal kyl 3 Cs-ca Y& ar‘*k@n&ﬂ"%ﬁﬁ%&l&z«@f&%‘%ngﬁ@ ¥ raiss. Cl0

cycl oal kenyl aI kyI coneid 6ppbional |y substituted with 1 to 3 substituents
i ndependently sel ected at each occurrence from Cl-C6 al kyl, C3-C6

cycl oal kyl, halo, 25 C-C4 hal oal kyl, cyano, OR1l5, SH, S(O)R13 COR15,
CD2R15, OC (O)heRf3°CYNP8€d§§aQ‘H(I@(93@5PZ PARSGONRL 6RESratRR8C02R1 3,

NRL6R15, CO\|R16R15,heQE¥'baryhﬁt@é@ﬂ:‘dﬂll@n@ubgﬁEE@@é’&lvyﬂbh 306451 S
mdepende@l y sel ect e urrenc Cl- C10 al kyI C2- C10

al kenyl C10 al KY ngF%“fﬁ%‘C S a?ﬁ?@lly %irtq?ﬁtzedcﬁﬂ SACEyI al kyl , NO2,

occurrence from C1-C¢ alkyl, C3-Cg cycloalkyl,

halo, C1-C4 haloalkyl, cyano, OR15, sg,

S(0)nR15, corl5, coorl3, oc(0)R15, NRBCOR1S,

N(COR13),, NRBCONR16R15, NRBCO,R15, NR1SR16, ang
15 CONR1ER1S;

al kenyl, C2-C4 al ké{mgtitg%ng@ gg{g @Ad@ﬂwl ﬁgég yg'{wéazl%}ll al kyl, Cl- C4

n is independently at each occurrence 0, 1 or 2,

2. A method of claim 1 wherein, in the compound of

20 Formulae (1) or (2), Ar is phenyl, pyridyl or 2,3- -
dihydrobenzofuranyl, each optionally substituted with
1 to 4 R4 substituents.

3. A method of claim 1 wherein, in the compound of
25 Formulae (1) or (2), A is N, 2 is CR2, Ar is 2,4-

dichlorophenyl, 2,4-dimethylphenyl or 2,4, 6~

trimethylphenyl, Rl and R? are CH3, -and R3 is NR6a2Rr7a,

4, A compound of Formulae (1) or (2):

30
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hal o, CN, Cl-C4 hal oal kyl, NR6R7, NRBCOR7, 35 NR8CO2R7, COR7, OR7, CONR6R?,
CO (NOR9) R7, CO2R7, -176 WO 98/ 03510 PCT/US97/ 13072 or S(O nR7, where
each such g%@;ﬁﬁkyl C2- Cl10 al kenyl, C2-C10 al kynyl, C3-C6 cycl oal kyl
and C4-C12 (]:‘(}' MYi al kyl are opt i onaIIy substituted with quG-TSQ”UMZ

stituents 5 independently selected at each occurrence from Cl1-C4 al kyl,
“is, hal o, CN, NR6R7, NR8COR7, 3NR8C02R7 COR7 OR7, CONR6R7, CO2RY,

CO(NOR9) R7, or S(C»nR? 10 R6Rand R7, R6a and R7a areRlndepen Iy
sel ected at each occurrence ffom -H -Cl1-C10 aIkyI -Cl10 al kenyl, C3-C10
al kynyl, C1-C10 hal oal kyl w 1- | ogens, alkox | kyl, C3-C6
cycl oal kyl, &4 Cl12 cycl oal al k "ngégo cycloal - Cl4

sub '

cycl oal kenyl al kyl , each’h;gé;:nally ituted witlh 1 to 3 su gents

i ndependent|y sel ected at h 20 Qccurfence from ¢L-C6 al Co6
cycl oal kyl, hal o, Ci- | O ﬁ. ano, H, CCOR15,
C02R15, OC (O R13, COR15,” N (COR1B) 2, NRBCONRL6RI5, NRS R13,
NR16R15, CONRL6R15, aryl, 25 heteroarylpyor heterocyclyl, -arylpparyl(Cl-C4

al kyl), heteroaryl, heteroaryI(Cl-CA al kyl'), heterocyclyl or

het erocycl yl (C1-C4 al kyl), alternatively, NR6R7 and NR6aR7a are

i ndependently 30 piperidine, pyr¢¥ﬂ| di ne, pi perazine, t hyl pi per azi ne,
nmor phol i ne or thionorpholine, eac optionally substltute th 1-3 C1-C4
al kyl groups; R8 is independently selected at each occurrence from 35 H or

Cl-C4 al kyl; '17a7n&/\95%§{e9§5%9efg&,U%%Ur]e%ngmeric forms thereof, or
mixtures of stereoisomeric forms thereof, and
5 pharmaceutically acceptable salt or pro-drug forms
thereof wherein:

A is N or CR;
10 2 is N or CRZ;

Ar is selected from phenyl, naphthyl, pyridyl,
pyrimidinyl, triazinyl, furanyl, thienyl,
benzothienyl, benzofuranyl, 2,3-

15 dihydrobenzofuranyl, 2,3-dihydrobenzothienyl,
indanyl, 1,2-benzopyranyl, 3,4-dihydro-1,2-
benzopyranyl, tetralinyl, each Ar optionally
substituted with 1 to 5 RY groups and each Ar is
attached to an unsaturated carbon atom;

20
R is independently selected at each occurrence from
H, C1-C4 alkyl, C2-C4 alkenyl, C2-Cq alkynyl,
C3-Ce cycloalkyl, C4-C7 cycloalkylalkyl, halo,
CN, C31-C4q haloalkyl;
25

Rl is independently selected at each occurrence from
H, C1-C4 alkyl, C2-C4 alkenyl, C2-C4 alkynyl,
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0 5 10 15 R9 and R10 are independently selected at each occurrence fromH,
Cl-4 al kyl, or C3-C6 cycloalkyl; R1l is selected fromH, Cl-C4 al kyl,
Cl -C4 haloal kyl, or C3-C6 cycloalkyl; Rl2 is Cl1-C4 al kyl or Cl-c4

hal oal kyl wao4s03s® sel ected from Cl-C4 al kyl, Cl1-C4 hal oal f‘g
algkoxyal kyl , C3-C6 cycl oal kyl, C4 Cl2 cycl oal kyl al kyl ar aryI 4
|)-, heteroaryl or heteroaryl (Cl-C4 alkyl)-; Rl4 is selected from

Cl- C10 al kyl, C3- Clitaks kil C1€84 BaloalkyhyiG1-CaChyayrokgalkyh, or C4 C12

cycl oal kyl al kyl , ea@-cqetwna& yl@ubstdzteﬁsfdc am&h%ﬂo bst' tuents

i ndependent |y sel ecte {é?ﬁ#% at ‘each occurrence from ;?

cycl oal kyl , hal o, Ydal kgrcieyaroloa gk, §R 5, C[fFﬂS
CO2R15, 00(0) R15, w&aa&n&naﬁee@mg%ommﬂmw oR8@2R&52; NRILG6RI1S5,
CONR16R15, sand Cl-C6 al kyl thio, Cl-C6 25 al kylsulfinyl and Cl-C6
aIkyIsquonyI {HS and R16 are independently selected at each occurrence
fromH Cl1-C6 % Sed8cEre) fE9R| Bal ky1C4 cikgie SgcFeapkyeaykyl, except
that 30 for S(C»Rl&n-Rh5aaa@ngu b63¥t5€ﬁ$&lddikghen¢h Q{Onaphthyl each

optionally substltéyéyéa k§2§hk$ Cfg@;éﬁkﬁ%n FKgdegegden&l&r{ selected at-
o7}

35 each occurrence cyc
hal oal kyl , cyano, - @@B P@B%S@?haéomomwrz SH,C1S( O) R15,

COR15, C02R15, OC (€Q) nBlaalkNRBCCEiB,, M ER1g)3) ,NRBCONRI6R1S5, NRBCO2R1S5,
NR16R15, and CONRL6R15; 5 heteroaryl is pyridyl, pyrimdinyl, triazinyl,

R3 is selected from:
-H, OR7, SH, s(0)pR13, cor?, CO2R?,
OC(0)R¥3, NR8COR7, N(COR?)2, NRBCONRER7?,
15 NR8cO2R13, NRr6R7, NRr62R72, N (OR7)RS,
CONR6R7, aryl, heteroaryl and
heterocyclyl, or
-C1-C10 alkyl, C2-C1(0 alkenyl, C2-Ci0 alkynyl,
C3-Cg cycloalkyl, Cs-Cg cycloalkenyl, Cg-
- 20 C12 cycloalkylalkyl or Cg-C10 :
cycloalkenylalkyl, each optionally
substituted with 1 to 3 substituents
independently selected at each occurrence
from C1-C¢ alkyl, C3-Cg cycloalkyl, halo,
25 C1-C4 haloalkyl, cyano, OR13, sH,
S(0)nRY3, corl5, coyrld, oc(0)R13,
NRBCOR15, N (COR1%),, NRBCONR16R15,
NR8CO2R13, NR16R15, cONR16R1S, aryi,
hetercaryl and heterocyclyl;

30 .
RY is independently selected at each occurrence from:
C1-C10 alkyl, C2-C10 alkenyl, C2-Ci10 alkynyl,
C3-Ce cycloalkyl, Cyg-C12 cycloalkylalkyl, NO2,
halo, CN, C1-C4 haloalkyl, NRORr7, NRBCOR7,
35 NR8CO2R7, COR7, OR7, CONRO6R7, cO(NOR%)R7, COsR7,
S«
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furanyl, pyranyl, quinolinyl, isoquinolinyl, thienyl, imdazolyl,
t hi azolyl, indolyl, pyrrolyl, oxazolyl, benzofuranyl, benzothienyl,

benzot hi azolyl . isoxazolyl, pyrazolyl, 2,3 10 di hydrobenzot hi enyl or
2, 3-di hydr oﬂégsé'isglroanyl .~ each being optionally substitutedREH¥FV1I03 5
siﬁstituents i ndependently sel ected at each occurrence from Cl-C6 al kyl,

cycl oal kyl, hal o, Cl-Céghaloalkgl, cyano, OR15, SH, .15 S(O) R15,
- CORL5, C02R15, OC (OF R1®) nRRactREse ‘N(‘tc%/&%}) 21 (RECANKRY BR162~ NRSCO2R15,
NR16R15, and CONRLI6RL% ahéeaydcyChyCiosabatnylat €3-6r pacloalkyl sat ur at ed
20 heteroaryl, optio SHQSt | i t ' nts

yl, optionald %, 'éQ% ehrigdivgidndy it @2 9%%923}“&3?? S

i ndependent |y sel ected at ‘eaC occurrence from Cl
cycl oal kyl, hal o, CEYWAStHENESPKYEtRcYaH®,3 GRESLigHents( O nR15, COR15,

oogR gON ocgobma NR&GaabindaﬁtmlyC&d&)eed W@@HMGB&EHWS@OQ%%ONMS?G,
an R16R15; n is d.ndep t t currenee Q.g , W t
t he provi sos that: (f*‘&ﬁe%qgsgé_ﬁﬁgglﬁgﬁp ,;Rg%ig ,gﬁag?é?ﬂ 7 or
-OCOR13, and R7 is HNRPREPRRL GQRN&R M, CONRBR '/ SFP2RE -COMIORA) 88/ 03510
PCTI US97/ 13072 0 (2) .ooMyao)ARI’S N, Z is CR2, Rl is CH3 or C2H5, R2 is H
and R3 is OH, H CH3, C2H5, C6H5, n-C3H7r i-C3H7, SH, SCH3, NHC4AH9, or N
(CH5) 2, then Ar_is not phenyl or_m CH3-phenyl; 5 (3) when Ais N Zis
CR2, R2 is HP amf andi 87, pRffdyhd BiA ianediimplependpyt byi salectad aR3 i s
NR6aR7a, then Réa and Rfacate pehcdl Sfol kyl; 10 (4) when Ais N Z is CRe,
and R2 is SO2NR6R7, then R3 is not OH or SH, (5) when Ais CRand Zis
CR2, then R2 is not- NE8S02R7

-C31-C10 alkyl, Cz3-Ci10 alkenyl, C3-Ci10 alkynyl,

C1-C10 haloalkyl with 1-10 halogens, C2-Cg
15 ' alkoxyalkyl, C3-Cg cycloalkyl, C4-
Ci12 cycloalkylalkyl, Cs-Ci(Q cycloalkenyl,
or Cg-C14 cycloalkenylalkyl, each
optionally substituted with 1 to 3
substituents independently selected at each
20 occurrence from C1-Cg¢ alkyl, C3-
C¢ cycloalkyl, halo, C3-C4 haloalkyl,
cyano, OR3, sH, s(0)pR13, CcoORrS, cozri3,
oc (0)R13, NRBCOR15, N(COR!S),, NRBCONR1G6R1S,
NrR8cO7R13, NR16R15, CONR16R15, aryl,
25 heteroaryl or heterocyclyl,
-aryl, aryl{(Ci1-C4 alkyl), heteroaryl,
heteroaryl (C1-C4 alkyl), heterocyclyl or
heterocyclyl(C1-Cq alkyl),
alternatively, NROR7 and NR62R72 are independently
30 piperidine, pyrrolidine, piperazine, N-
methylpiperazine, morpholine or thiomorpholine, each
optionally substituted with 1-3 C1-C4 alkyl groups;

R8 is independently selected at each occurrence from
35 H or C1-C4 alkyl;
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or -S02NR6R7; 15 (6) when Ais N, Zis CR2 and R2 is -NR6S02R7 or
- S02NR6R7, then R3 is not OHor SH, (7) when Ais N, Zis OR2, Rl is nethyl
or ethyl, R2 20 is H and R3is H OH CH3, C2H5, C6H5, n-C3H7r iso-C3H7,

SH, SCH3, Wlodos=dd©), or N(C2H5)2, then Ar is not unsubsty é.l% qliu:)f:nyl or
t hyl phenyl; (8) when Ais CR Zis CR2, R2 is H, phen or al

Ws NRBCOR7 and Ar is phenyl or phenyl substituted with phenylth| o, then

R7 is not aryl, aryl(Cl-C4 alkyl), heteroaryl, heteroaryl (C - al kyl ),

het erocycl yl ogsh r myc s CR Z is CR2, R2
is Hor alkyl, f{Arglhg R é ':T(q]mgﬁ)e%gém)l%égl%@%%cnt hen R13 is not
aryl or heteroaryl SﬁauFQB %‘hdf’??f%l"hré:ln&‘l alky}r % \A3-Cs 35 (10) when A
is CH Zis CR2, Rlcys16RIMy1R2 is H R3is OR and R7 and R11 are both H,
then Ar is Snot -180 WD 98/ 03510 PCTI US97/ 13072 0 phenyl, p-Br-phenyl,

p- A - phenyl”, p- NHCOCH3- phe% CH3- phenyl , pyridyl or naphthyl; (11)
when A is CH, 12 siereelqety f’FIO’“AP*IH §15C4n% i {QUréd prépgilkyand R3 is
CH3, C2H5, CF3 or &bHag~cg hgrelkkiikyinot CF3 or C2F5; (12) when Ais CR, R
isH Zis CR, Ris OH and RL and R3 are H, then Ar is not phenyl; 10
(13) when Ais CQR Ris H 2is CR2, RRis OHor NH2, Rl and R3 are CH3,
then Ar is notR e@ﬂy‘IC‘B 2o oZ- §m'ﬁ®p19/ﬂ<2ﬁl2ﬁyyllr 15 5. A conpound of
claim4 anﬂ)isomars t hereof, stereoisoneric forns thereof, or m xtures of

o o-drug T or R R{911B dheiady ad Rietmend cally, ggegiaple salt o
RlLis H 20 Cl-C4 afx¥g ahiaxyadiylclC@i26 hyywlrimaldydyl C4€1- C4  al koxyal kyl
or S02(Cl-C4 al kyl)g; REys1ddRG3REaxand arya, aryl(Ci1-Cq alkyl)-,
hetercaryl or heteroaryl(Ci-C4 alkyl)-:;
15
R14 is selected from C3-Cjp alkyl, C3-Cip alkenyl, C3-
Ci0 alkynyl, C3-Cg cycloalkyl, or Cg-
C12 cycloalkylalkyl, 'each optionally substituted
with 1 to 3 substituents independently selected
20 at each occurrence from C1-Cg alkyl, C3-
Cg cycloalkyl, halo, Ci~C4 haloalkyl, cyano,
OR15, sH, s(0)pR13, cOR1S, coRr15, oC(0)R1S,
NRBCOR15, N(COR15),, NRBCONR16R1S, NR8CO,R1S,
NR16R15, CONR16R15, and Cj;-Cg alkylthio, C3-Cg
25 alkylsulfinyl and C31-Cg alkylsulfonyl;

R15 and R16 are independently selected at each
occurrence from H, C1-Cg alkyl, C3-Ci0
cycloalkyl, C4-Cjg cycloalkylalkyl, except that

30 for S(0)pR13, R15 cannot be H;

aryl is phenyl or naphthyl, each optionally
substituted with 1 to 5 substituents

independently selected at
35 each occurrence from C1-Cg alkyl, C3-
Cg cycloalkyl, halo, €C1-C4 haloalkyl, cyano,
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R6a is unsubstituted Cl1-C4 al kyl, then R7a is not phenyl, naphthyl,

t hi enyl, benzothienyl, pyridyl, quinolyl, pyrazinyl, furanyl,

benzofuranyl 25 benzot hi azol yI i ndolyl or C3-C6 cycloalkyl; and (2) Ais

N RL is H WMo%@819 kyl, halo, CN, O-Cl2 hydroxyal kyl, CLRCIESRGIJaI Kyl
S02(C1-C4 al kyl), R3 IS NR6aR7a and R7a is unsubsti t ut ed Cl-4 al kyl,

t R6a i s not phenyl napht hg ¥§nyl benz Ithl enyl , r| dyl ,

qui nol yI , pyrazinyl , ORirangH, tS@h |'a96I(9PR ndol yl or

C3- C6 cycl oal kyl . GNRAcm#éoundcoﬁlblzm m&candlﬁsb%rm&dwﬁcﬁ 35

stereoi sonmeric forns . theraaf e of stereoisoneric forms thereof,
and pharmaceuti cal | yNtRls 5§7’0§§’§% F%ET'SI ‘US97/ 13072 0 acceptable salt or

pro-drug forns thereof vvherel n Ar is phenyl, pyridyl or

2, 3- di hydr obgnz gfedeaByky 188 ypm pnwmnﬁu@%&ut uwdamrhhll to 4 R4
substltuents 5 7. Ao ner s thereo

st er eoi someric for m;fflﬁggé'gf p%Fan;l,t Lﬂ‘&“%ﬁ“@re%éSFBbﬂ%ﬁ%ﬂm ns t hereof,
and. phar maceut i cal | ythaeogpt abrhedsaﬂylor tiriezdiwg, f bndslyher eof wherein A

is N Zis CR, A N p@ﬂg | o}l
24 6- (1 methyl phenyl? - RISb8 1 S s et Aaf RIS Ay £,

phar maceut i cal corrpoE’Ff‘FBFlht‘:‘?)ﬁ?)JrYJsfl rfg"‘c’d‘azi?ﬁéfrlnaeéﬁ??%hﬂy Zckept abl e
carrier andl@ therapdihydabbdibzdtyhefrfyictdrve, araihydsbben sormadiyd ,of claim

4. 9. A pharmaceutical, otgﬁ %t%ﬁ]ﬁ Cgﬁqgr}) gbg?th__up@grmﬂﬁtl calg y

acceptabl e carrier an ectrve anoun o°f a conpound

of claim6. 20 10. AsbhaFﬁta'é%rm c’e{ld%@ﬁ’ﬁé‘ﬂitlyoﬁeé%ﬁ"b?‘? SAthgash
pharmaceutically acceptabi:encarﬂ'ncmr CaﬁdsaanhgnapegﬁcsadycﬂqaJ.ed‘yflecti ve

amount of a conpound,gf,cl&j maZl%a]l%wA gg}gpgu pd djaim4 and isoners
t hereof, stereoisoneric f ms xtures of §t erggl soneric

forms thereb, and ph&PheRein i<GRY 17, CozR1S," OC (0)RIS, NR
N (COR15),, NRBCONR16R15, NR8CO2R15, NR16R15, and

CONR16R15;

heterocyclyl is saturated or partially saturated

20 heteroaryl, optionally substituted with 1 to 5
substituents independently selected at each
occurrence from C3-Cg alkyl, C3-Cg cycloalkyl,
halo, C1-C4 haloalkyl, cyano, OR15, sH,
S(0)nR15, CcOR1S, cozrl5, oc(o)rl5, NR8CORLS,

25 N (COR15),, NRBCONR16R15, NRBCOR1S, NR15R16, ang
CONR16R15;

n is independently at each occurrence 0, 1 or 2,
30 with the provisos that:
(1) when A is N, 2 is CR2, R? is H, R3 is -OR7 or

-0COR!3, and R? is H, then R! is not H, OH or

SH;
35
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acceptable salt or pro-drug fornms thereof wherein Ais N 30 12. A
conpound of Fornmula (2) of claim1l and isoners thereof, stereoisoneric
forms thereof, or mxtures of stereoisoneric fornms thereof, and

phar maceutwoasb3simccept abl e salt or pro-drug fornms ther e0bcTRRITISER
92L 03510 PCT/ US97/ 13072 13. A conpound of claim 12 and isoners ther eof
S eoi soneric forms thereof, or m xtures of stereoisoneric forns thereof

and pharnmaceuticat)y wmcept;a;bh«e gakg mz,pmd déugni QR gergof; swer ei n Ar
is 5 phenyl, pyridyl 3B5di gydrgb nyl . is opfionally
substituted with 1 toamd% sgbg%‘ftgeﬁ(?? %ﬁg Cce?)in ounén'b’ ¢r&Pii12 and

i somers thereof, st ettboidiser NEC4Hgn®rt Hé?é‘ﬂﬁ)leoﬁih?ﬁ *&ries not 10

st ereoi soneri c forns giwiy@obr ardupilengaeutical l y accept able salt or
pro-drug fd s thereof wherein R3 is NR6aR7a or 15. A compound of

claim12 and i s_ogge)][ errlr%q{ 8% s 15 s%; cﬁﬁl sqaef ch%rr@s ther eof , or m xtures

of stereoisoneri hereo ¢ macelli ca écc‘:@pt abI e salt or
pro-drug forms ther edysitydei aymmi@msﬁh@ﬁypyrpymwy.l ard R3 is
2, 3-di hydr obenzof ur anijdéarand @@ahRrAE ards Rapt&pena,{cia/ Hsglgsghw ed with 1 to 4

R4 subst | tuents, 20 and R3 is NR6aR7a or 16. A corrpoun "of Fornul a
(1) of clajgn 1l and i3EERS;sthereofs c%tzerg% rd %o RRES? tq1 reo%,3 or
m xtures of stereoisoneric forms t ereof har meé euti cal

acceptabl e salt or pri¢ #°tgCRoPHsSH her eof wher el nZis CR2. 17 A conpound
of claim 16 and isoners thereof, stereoisoneric forns thereof, or m xtures

of 30 stereoi songyi ¢ QLT \A}]Qeéﬁognd aznqspe prmr[cr?ég |Rq>aéy| n gc&g@goa%e sal t

or pro-drug forns t her sof I n Al pyri
2, 3- di hydr gbenzof ur afyl ~&RaNR h Ar |s opt| onaIIy substituted with 1 to 4
R4 substitlfents. 35 18. A conpound of claim 16 and isoners thereof,

(6) when A is N, 2 is CRZ and RZ is -NR6SO,R7 or

-SO2NR6R7, then R3 is not OH or SH;

(7) when A is N, 2 is CR?, R! is methyl or ethyl, R2
20 is H, and R3 is H, OH, CH3, CpHs, CgHs, n-C3H-,
iso-C3H7, SH, SCH3, NH(n-C4Hg), or N(CzHg)2, then
Ar is not unsubstituted phenyl or m-methylphenyl;

(8) when A is CR, Z is CR2, R? is H, phenyl or alkyl,
25 R3 is NR8COR? and Ar is phenyl or phenyl
substituted with phenylthio, then R7 is not aryl,
aryl(Ci1-C4 alkyl), heteroaryl, heteroaryl(C1-Cg
alkyl), heterocyclyl or heterocycly(C1-C4 alkyl);

30 (9) when A is CR, 2z is CR?, R? is H or alkyl, Ar is
phenyl, and R3 is SR13 or NR62R72, then R13 is not
aryl or heteroaryl and R62 and R72 are not H or

aryl: or

35 (10) when A is CH, 2 is CRZ2, R! is OR1l, R2 is H, R3 is
' OR?7, and R? and R!! are both H, then Ar is not
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stereoi soneric forns thereof, or m xtures of -183 WD 98/03510
PCTI US97/ 13072 O stereoisoneric forns thereof, and pharmaceutically
acceptable salt or pro-drug forns thereof wherein R3 is NRe6aR7a of OR7. 5

19. A corrpo“fﬂi” 899510 ai m 18 and isomers thereof, stereoi son®GTASOHIT2
t&eeof or m xtures of stereoisoneric forns thereof and pharmaceutically

ptable salt or pro dpugn§ Dy @—Hﬂ}@mfylv\hﬁelmh&@al | p-inndeeandent |y

al
lected f 10 - | B
CI- C10 hal oal kyi with 16%%% aq*%&v Cra-f) %9’ %t’g%’lé & “gég“g& c% oal kyl ,

C4 Cl12 cycl oal kyl al kg - Cl10 cycl oaI keny 15 or C6 C14
cycl oal kenyl al kyl , th ”Wl%rﬂaﬁ IGH s b4 6] FB%e&Miﬁhﬂl Ao 8s substituents

i ndependent |y Sel ect ed atnmssdr ionmed eheayl| oandCIRCA sakky) , 4% ,C8F 5 or

o o 5, SR r A e

NR16R15, CONR16R15, aryl het eroaryl or heterocycl saryl, aryl (Cl 4
al kyl )-. heteroaryl {125 ¥RaferfodssyICRC1RCAS alikyF )is Q%treﬁacy%l% gind Rl

het er ocycl yl (C1-C4 aI kyland rndcB7a,i shendepeindenil yhealyect ed at each
occurrence faﬁn 30 35 1) -H -GC5- C10 al kyl, C3-C10 al kenyl, C3-C10

al kynyl, C1 0 hal oal kyl with 1-10 hal ogens, C2-C8_ al koxyal kyl, C3-C6
cycl oal kyl, C4 Cl2 €A oehaylPalileyICR, CB- @ioﬁcy%llcﬁalq{’ényﬁ L DIOHRC1 4

cycl oal kenyl al kyl , each NPt iRdnahliyr3 uhst idHyt echaw tdr lid @o3 4-

phenyl-3-cyano-2-aminopyrid-2-yl.

15 5. A compound of claim 4 and isomers thereof,
stereoisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, and pharmaceutically
acceptable salt or pro-drug forms thereof with the
additional provisos that: (1) when A is N, Rl is H,

20 C1-C4 alkyl, halo, CN, C1-C12 hydroxyalkyl, C1-C4
alkoxyalkyl or S02(C1-Cq4 alkyl), R3 is NrRS2rR72 angd
R6@ is unsubstituted C1-Cq alkyl, then R728 is not
phenyl, naphthyl, thienyl, benzothienyl, pyridyl,
quinolyl, pyrazinyl, furanyl, benzofuranyl,

25 benzothiazolyl, indolyl or C3-Cg cycloalkyl; and (2)
A is N, Rl is H, Cc3-Cq alkyl, halo, CN, C1-Ci12
hydroxyalkyl, C1-C4 alkoxyalkyl or S02(Ci-C4 alkyl),
R3 is NRP@R72 and R72 is unsubstituted C1-C4 alkyl,
then R63 is not phenyl, naphthyi, thienyl,

30 benzothienyl, pyridyl, quineolyl, pyrazinyl, furanyl,
benzofuranyl, benzothiazolyl, indolyl or C3-Cg
cycloalkyl. .

6. A compound of claim 4 and isomers thereof,
35 stereoisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, and pharmaceutically
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substituents independently selected at each occurrence from Cl-C6 al kyl,
-184 WD 98/03510 5 PCT/US97113072 C6 cycl oal kyl, hal o, Cl1-C4 hal oal kyl,

cyano, OR15, SH, S (O nR13, COR15, CO02R15, OC (0) R13, NRSCORL5, N

(COR15) 2,wOBPBOBNRI6RL5, NR8BCO2R13, NR16RL5, CONRL6RILS, q;di-l,usw,lﬁﬁ,?;r oaryl
op het erocyclyl, -aryl, aryl(C-C4 alkyl), heteroaryl, heteroary

a-o

C3

), heterocyclyl or_. heterocyclyl (Cl-C4 alkyl); 10 alternatively, NR6R7

and NR6aR7a ar e 4cF8epaRYENEI L i Bi-dlirng, £pyms othielians, whiepesiazhpe, N

rre; h%/! ItOi ltoe(rjaz! tna,s ﬁiﬁéﬁhﬂ)liﬂﬁrmﬁﬂ mﬂ@BPB?h&ggob@%'fur%BV&?” LL?( 18 and
substituted w - : yl. groups . onpound of claim an
%plégnﬁl R e lfﬂe?e%?ﬂ?}qcrﬁ%ﬂéé‘em:s-

i soners thereof,
stereoi sonmeric forns thereof, and pharnaceutically acceptable salt or

pro-drug forfs ther eaf cuhps@hd dPa1adnd 6R{Ad A SodddaNtiGPeognd are sel ected

from 20 -C-C4_alkyl.or C3-C6 cycloal kyl, each optionally "substituted
with 1 to 3 subée"?le %C’e)ﬁ %me’fhcdefp?etﬁﬁeﬁﬁﬁgg& &t &t

ereot soneri c

urescRfoccurrence from

Cl- C6 al kyl, C3steregtsomeikid foraisoth€tedd, drad galaeyaceayasorloR15, SH, S
(O nR 3, -CORlaccéptdé®eRlsn1Oc( BkoRd3y W&cﬁ’eruo@%&@:igm

NRBCONRL16R15, NR8CD2R13 6R15, . R16R15, aryl, heteroafyl ‘or
het erocycl yl , aﬁac?arR%Ii%r étérroé%%\l'.‘l Gi’ll.orﬂp\éﬁﬁ%un%lr‘b‘f claim 18 and

i soners t het@of dimet ey ki erarie oirc 2f v A8t t hrertdnflphenyli xRUr&sd af2 are

st ereoi soneric te§maddeidesk, nadekhar maceutically acceptable salt or

pro-drug forns thereof wherein R6a is selected from 35 -H, -185

15

20

25

30

35

8. A pharmaceutical composition comprising a
pharmaceutically acceptable carrier and a therapeutical-
ly effective amount of a compound of claim 4.

9. A pharmaceutical composition comprising a
pharmaceutically acceptable carrier and a therapeutical-
ly effective amount of a compound of claim 6.

10. A pharmaceutical composition comprising a
pharmaceutically acceptable carrier and a therapeutical-
ly effective amount of a compound of claim 7.

11. A compound of claim 4 and isomers thereof,
stereoisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, and pharmaceutically
acceptable salt or pro-drug forms thereof wherein A is
N.

12. A compound of Formula (2) of claim 11 and isomers
thereof, stereoisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, and pharmaceutically
acceptable salt or pro-drug forms thereof.
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0 WO 98/03510 PCT/US97/13072 C1-C 0 al kyl, C3-C10 al kenyl, C3-C10 al kynyl,
Cl-C10 hal oal kyl with 1-10 hal ogens, C2-C8 al koxyal kyl, C3-C6 cycl oal kyl,

C4 C12 cycl ggbleybahdky! . C5-Cl0 cycloal kenyl, 5 or C6-Cl4
cycl oal kenyl al kyl, each opti onal |y substi tut ed with 1 to 3 PN 0% nt s

| gglependent |y sel ecd ed gatq cgur r Cl- C6 aI Kk C3 C6
“ oal kyl, halo, Cl-C4 hal Eg S8 bt 1 12 A 5o ﬁems CORIS5,
CO2R15, OC( O R13, Wmfﬂerwc@a@ ZheNRBCG\IMGM&ureI\RZRls NR16R15,

CONRL6RL5, aryl, S*.Eﬂtz&rcﬁabyhbrﬁ)é f@frw QBeeyE, a@ayﬂnaﬁ@@e&% < ?l lky: %Cl o
cly

het eroaryl, 15 het (GC1- kyl hetero het eroc
al kyl ) ; R7a is sel ec&z’r& 19 sgﬂt r')zfl “Rypa aﬁ %%\8%’93"@(94 ®hecsip| Ayiiss
substituted wi fh P”@f‘éf&bspweéﬂ% PR R@,/i3ndéppadiardd 20 Selaggtednat egaghar

occurrence from %G@cabkxhly%mﬁmbe%wﬂ 1*@491 @l ha' oal kyl
cyano, ORL5, SH, S(O nR13, CORIS, R NREEBR! S RE § CORL5)
2, NRSCONR16R15, NR8CO2R13, NR16R15 CO\IR16R15 25 aryl het eroaryl or
het erocyclyl . 22. 4. corﬂ‘psgmdomdmﬁalqhala amdamd;mm:m&rtsheheefeof,

stereoi soneric forghe LREEEAE ri O JPmst gf, peri.c forms t her eof ,
and phar matceugj calslyr30 acceﬁ abl e sal g§e<g)Erod-srt %@c%%rgns #hereof wherein

one of R6a an R?éte§e§éF‘é'&?’é’(fffr°6|‘FP ttssr cydldoRhRyMacent hcalsh C3- C6
cycl oal kyl  opti omgkkptaubstidiut ed wrbhddugd mithst khuesbs whadependent!y

sel ected at each q@eagTepeesgrom 35 C1-C6 al kyl, C3-C6 cycloal kyl, hal o,
Cl-C4  hal oal kyl, cyano, OR15, SH, S(O nR13, COR15, -186 WD 98/03510

PCT/ US97/ 13072
15, A compound of claim 12 and isomers thereof,

15 stereoisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, and pharmaceutically
acceptable salt or pro-drug forms thereof wherein Ar is
phenyl, pyridyl or 2,3-d;hydrobenzofuranyl, and each Ar
is optionally substituted with 1 to 4 R4 substituents,

20 and R3 is NR6ar7a or OR7,.

16. A compound of Formula (1) of claim 11 and isomers
thereof, stereoisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, and pharmaceutically

25 acceptable salt or pro~-drug forms thereof wherein Z is
CRZ,

17, A compound of claim 16 and isomers thereof,
stereoisomeric forms thereof, or mixtures of

30 stereoisomeric forms thereof, and pharmaceutically
acceptable salt or pro-drug forms thereof wherein Ar is
phenyl, pyridyl or 2,3-dihydrobenzofuranyl and each Ar
is optionally substituted with 1 to 4 R? substituents.

35 18. A compound of claim 16 and isomers thereof,
stereoisomeric forms thereof, or mixtures of
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CO2R15, OC (0) R13, NRBCOR15, N (COR15) 2, NRBCONRL6R15, N R8CO2R13,
NR16R15, CONR16R15, aryl, heteroaryl or heterocyclyl, -aryl, 5
-heteroaryl or -heterocyclyl, and the other of R6a and R7a is
unsubstit weds43steC4 al kyl . 10 23. A conpound of claim 18 apgdy)

t eof, stereoisoneric forns thereof, or mxtures of stereorsomneric

f thereof , anrd-RRaLpRecuti eat ahl e, salt or pro-drug forns
t her eof wherein . Réa an a.are l%n%dtél?)lée:ﬁéaen't IbAynq—ipglraraa?Eﬁbl%?k)yY, 15 each

R6a and R7
such d-dp al k)?ICCSBFFgﬁSI FYLEUDE PERT @RI FAF M) ther8ofupsere LierR is
i ndependent | y s&RE&BRERI cat 0Bach occurrence from C -C6 al kyl, C3-C6
cycl oal kyl, halo, d-C4 hal oal kyl, cyano, OR15, SH, S(O nR13, COR15,
CO2R15, OC (O R13, NRBCOR15, N (COR15) 2, 20 RBCONR16R15, NRBCO2R13,
NR16R15, 16RY5, & PMPORRE e Har i imrl hatrat dopoleyls. t Bdredt conpound of
claim 16 and i semeesolbenepic f&ims AU SWH, orf ALTELLOETEPT, or mixtures of

25 stereoi soner . of ._.an har maceut i cal | acceptabl e salt or
pro-drug forms tgﬁg%gépg%#;’?{elgngd i gtrpeprﬁé’rr?;l FnﬁyPgaﬁ%{a‘b‘?“tlcallY
2, 3-di hydr obenzBfGERR§PLe aFRll eath B¥o-draigofironat hgreaubsttidneied with 1 to 4-

R4 substituentsrb2ans RiaéseNEARAR 1 eREed 39085 A compound of claim 24
and i SOmer sy her eof , _,,stereoi sonmeric fornms thereof, or m xtures of

stereoi sonmeric forns ‘f‘hereof , and pharmaceutically acceptable salt or
pro-drug fornms theredflnhed @ hkBE ErGlo ialdependefst§icaedBotmed,from - H,

-187 WO 98/ 03510 PCT/ U897éi3@f gQaI&;Ln@ZIiO @Itlﬁyll,_1§3h§i.9g@1],é<,eryzl_£803- C10
alkynyl, C1-C10 hal oal ky| ;i {h oy JJ%%HyiblggigEl, Ca-
Ci12 cycloalkylalkyl, Cs5-Cip cycloalkenyl,
15 or Cg-C14 cycloalkenylalkyl, each
optionally substituted with 1 to 3
substituents independently selected at each
occurrence from C3-Cg alkyl, C3-
) Ce cycloalkyl, halo, C1-C4 haloalkyl,
20 cyano, OR15, sH, s(0)pR13, cOR15, conrlS,
oc(0)Rr13, NRBCORS, N(COR15),, NRBCONR1GRLS,
NR8COR13, NR16R15, CONR16R1S, aryi,
heteroaryl or heterocyclyl,
-aryl, aryl(Ci1-C4 alkyl)~-, heteroaryl,
25 heteroaryl (C1-C4 alkyl)-, heterocyclyl or
heterocyclyl(C1~C4q4 alkyl)-; and
R72 {g independently selected at each occurrence from:
~-H, '
-C5-C10 alkyl, C3-Cj0 alkenyl, C3-Cipo alkynyl,
30 C1-C10 haloalkyl with 1-10 halogens, C2-Cg
alkoxyalkyl, C3-Cg cycloalkyl, Cyg4-
C12 cycloalkylalkyl, Cs-Cig cycloalkenyl,
or Cg-C1q cycloalkenylalkyl, each
optionally substituted with 1 to 3
35 substituents independently selected at each
occurrence from C31-Cg alkyl, Ci3-
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al koxyal kyl ,

substi t uent

C6 cyc
R15,

al kyl) -

heterocycIyI(Cl-CA aIkyI)

from
hal oal

at eac
hal oal

het er oar yl

| oal k

C3-C6 cycloal kyl, C4 C12 cycl oal kyl al kyl, C5-C10 cycl oal kenyl
5 or C6-Cl14 cycl oal kenyl al kyl, each optionally substituted wwth 1 to 3

) a )
OC (O R13, NRBCORL
R15, CONR16R15, aryl, gtepI erocﬁﬁL
heteroaryl, 15 hetéVBéPyl? (ﬂﬁ%ﬂ%@“&n 3?eﬁ@8§ébyCODR 3,

BZa0) B 1 ,ndmPookdt, | ¥ (soReDtLd NaBcORRD sgq;sur rence

i dently selected at each occurrence from Cl-C6 al k
STOSHERST

Cl-c4 haloalkyl, 10 cyano OR15, SH, $( $yn

(91, Py MEPCONEIORS,, |ERCCRRIS

oar

-H, -C5-C10 al kyl, R§%§2§Bkea_$‘641% CL gNah%XCB'C EYgaC1 C10’

kyl with 1-10 halogens
cycl oal kyl al ky?, C5-C10 cych@éﬁk@ﬁyyl Omnhayﬁnct40dyéloalkenylalkyl

optional ly substituted-akih, lafyuétf¥t¢u£%§¥l§ueﬂggekgggppndentIy sel ect ed
h occurrence from Cl:C6_al

oxyal’ky

Cl-C4

| (C1-C4

C3

| kyl, C4 Cl12
each

Kk C hal o
kyl, cyano, ORL5, SH'® %?@?g%l ‘%051"5 %éféhﬁ CRFOFYG I P NRSCORLS,
N (CORL5) 2, NRSCONRLGRLS, BereRSGO2RIIICINREGRLEY LOONRLGRLS, aryl,

or

het er oaryl ( C1;
-188 WO 98/ 03

i ndependent | y plpep%mh¢mnepynnubﬂddmeg pppeeazs ives, - net hyl pi per azi ne,
mor phol ine or t hi ags PHoY ddiez 183G N mo2BhbeRAL | ¥r SUPRIAd S s Wt

al kyl

groups.

15

20

25

30

35

het erocycl yl, -aryl, aryI(C1 4 aIkyI) het er oar yl ,

al k hetero or. _heteroc yl (C1-C4 aIkyI) 35
%%*%Uéb?ff%bﬁz téPHaFﬁ€%$§Q %F$R7"§WG“HR65RYa are
optionally substituted with 1-3 C1-C4 alkyl groups.

20. A compound of claim 18 and isomers thereof,
stereoisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, and pharmaceutically
acceptable salt or pro-drug forms thereof wherein R6a
and R72 are identical and are selected from:

-C1~-C4 alkyl or C3-Cg cycloalkyl, each optionally
substituted with 1 to 3 substituents
independently selected at each occurrence from
C1-C¢ alkyl, C3-Cg cycloalkyl, halo, C3-C4
haloalkyl, cyano, OR13, SH, S(0)pnRl3, -COR1S,
CO2R15, OC(O)R13, NR8CORLS, N(CORI1S)2,
NR8CONR16R15, NR8CO2R13, NRL6R15, CONR16RLS,
aryl, heteroaryl or heterocyclyl, and

-aryl or heterocaryl.

21. A compound of claim 18 and isomers thereof,
stereoisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, and pharmaceutically
acceptable salt or pro-drug forms thereof wherein
R6a is selected from:

—H'
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5 26. A conpound of claim 24 and isoners thereof, stereoisoneric forns
thereof, or mxtures of stereoisoneric forns thereof, and pharmaceutically
ac-eptable salt or pro-drug fornms thereof wherein R6a 10 and R7a are
i dentical v@A@8/835¢0sel ected from -Cl-C4 alkyl or C3-C6 cyg do¥/hagr£ach
o&i]onal ly substituted with 1 to 3 substituents independently serect ed at

e occurrence from-dgg-CGp alikyl, €3-&f, Wxeaghkyt -é"@:%( 6&'?—& . 15

hal oal kyl , , OR15, S 3 15, 15, NR8CORL15,
Na( (c):aOR%) 2,Cya&gaco\|R16R1?1'§(F¥§)o§%§e?§,l%ﬂsﬁ{‘s,@ kFe8Ps. &eyfs
heteroaryl or heterocyclyldlkgrgaliyyl ©3-Getancdarykyl 20c£27. A conpound of
claim24 and isoners thereqf, cysheheR)sLIB/,CchOREE épcelro afi ot m xtures of

: . . e
stereoi sonerigc forns thereof . and pharpaceuti cal l accep ablé*salt or
pro- dr ug for?ns t her eof wh&felf géé ‘i%cg‘%jﬁﬁf‘é&é%z}deﬁrﬂthal and are -Cl-C4

al kyl , each such Cl-C4 al kpticoplipnabbst icuneti witied Wdh 1 to 3
substituents independent| g, geteched: at; rrence from Cl-C6 al kyl,
C3-C6 cycl oal kyl, 30 hal o, uCl- 4 ﬁa? oa ’ﬁ“%ﬁ’?“é‘%%g? sdgﬁ,tegl-ft %‘?%ﬁ R13,

- CORL5, C02R15, OC (O) RLSCCNREBLREA 5tTOMNCRORESS 2kY NREFGONRLIG6R15, NR8CO2 R13;
NR16R15, CONR16R15, aryl Ceheveloallkyl,omalel ecpeysindioa1k§?, WO 98/ 03510

PCT/US97/139F2 28. A conpoupd, 0hrT3 aidy 24 (§99R1§'orgad'aq5t h?{)e ;5

st ereoi soneric forns ther§ f o[, m xteure§so St greol so "1 orms t hereof ,
and pharmaceutically acc gt‘gbﬁe s AR COR " pr N iRyt or MHRICPNREBR I Mherein 5
R6a 10 15 is sel ected froNrRBcoprl3, NRr16R1S, coNRIGR1S, aryy,

heteroaryl or heterocyclyl,
-aryl, aryl(Cj1-Cq4 alkyl), heteroaryl,
15 heteroaryl (C1-C4 alkyl), heterocyclyl or
heterocyclyl(C1-Cq alkyl):
R72 is selected from:
-C1-C4 alkyl and each such C1-C4 alkyl is
substituted with 1-3 substituents
20 independently selected at each occurrence from
C1-Cg alkyl, C3-Cg cycloalkyl, halo, C;-C4
haloalkyl, cyano, OR!5, SH, S(0O)nRl13, COR1S,
CO2R15, OC(O)R13, NR8COR1S, N(COR15)j,
NR8CONR16R15, NR8CO2R13, NRI16R1S, CONR16R1S5,
25 aryl, heteroaryl or heterocyclyl.

22. A compound of claim 18 and isomers thereof,
stereoisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, and pharmaceutically

30 acceptable salt or pro-drug forms thereof wherein
one of R6a and R7a is selected from:

-C3-Cg cycloalkyl, each such C3-Cg cycloalkyl
optionally substituted with 1-3 substituents
independently selected at each occurrence from

35 C1-Cg alkyl, C3~Cg cycloalkyl, halo, C;-C4
haloalkyl, cyano, ORl3, SH, S(O)nRl13, COR1!S,
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-Cl-C10 al kyl, C3-C10 al kenyl, C3-C10 al kenyl, C1-C10 hal oal kyl with 1-10
hal ogens, C2-C8 al koxyal kyl, C3-C6 cycl oal kyl, C4 Cl12 cycl oal kyl al kyl

C5- C10 cycl gal ken or CB- Cl4 cycl oal kenyl al kyI each optionally

subst i t ut ed 9 P4 3¥ 14 substituents independently sel ect edPERUSEIIR0T2

oggurrence from C1-C6 aI kyl, C3 C6 cycloal kyl, halo, Cl-C4 hal oal kyl,
cio, OR15, SH, S(O nR13, G@%I’{ﬁ COCRRL3, O&B@cml&, NRECRR1S,, N(CCR15)2

NRBCONRL6R15, NR8CO2RI 3 NIﬁh@B&;ﬁmQ:iNRlﬁRaé@ @y | nrRER S O%ro¥1|R
het erocyclyl, 20 -aryl, yl (C1-C4 al kyl), %eroary ,  Het eroary1 ('C1-4

al kyl), heterocyclyl or hetaérY&cyEFW(-'@iCU!L o pteroggcldplR7a is: -Cl-C4
al kyl and each such Cl~G4yal, kyI is substituted with 1-3 substituents

i ndependent |y gel ect ed_%gtg? Ecg{_rence from Cl1-C6 al kyl, C3-C6
cycl oal kyl , hal o, - cyano, OR15, SH, S (O nR13 COR15,

CO2R15, oc (O R13, NRB@GQPSOCNC¥E¥P15) 2, NRBCONR16R15, NR8CO2R13,

NRLGRI 5, CONRL6R1Bnd ahyl othet esparéal 208 Rt @rs0@yeLpbe i 2% o &gound of

cl ai.m 24 and |somg hereof stereoi sonmeric forns thereof, or m xtures of
35 stereoisoneric Tl P(ms t her eof and pharmaceutically -190 V\D 98/ 03510

PCTI US97/ 13072 0 acceptabl e salt or pro-drug fornms thereof wherein one of

R6a and R7a i s0sekect egd Ebﬂﬁbun@oﬁ@:ﬁa\/&l Qal kyk, ‘§%&§%ﬁ G356 cycl oal kyl
ently

optionally substi tuted wit h C ubst é%uent? i nde éel ected at
each occurrence from Cl-Th ¢ ’f’k eEGRF 0aPkyTLXHHSS, °& -4  hal oal kyl ,

cyano, OR15, SH, gtgg§on$gmpr(§}{gxms thereof, and pharmaceutically
acceptable salt or pro-drug forms thereof wherein

R6a and R72 are independently H or C1-C1p alkyl,
15 each such C1-Cip alkyl optionally substituted with
1l to 3 substituents independently selected at each
occurrence from C1-C¢ alkyl, C3-Cg cycloalkyl,
halo, C1-C4 halcalkyl, cyano, oRl3, SH, S(O)nR13,
COR13, copr1S, oc(o)r13, NRBCORLS, N(CORLS),,
20 RBCONR1BR1S, NR8BCOZR13, NR16R1S, cONR16R1S, aryl,

heterocaryl or heterocyclyl.

24, A compound of claim 16 and isomers thereof,
stereoisomeric forms thereof, or mixtures of

25 stereoisomeric forms thereof, and pharmaceutically
acceptable salt or pro-drug forms thereof wherein Ar is
phenyl, pyridyl or 2,3-dihydrobenzofuranyl, and each Ar
is optionally substituted with 1 to 4 R? substituents,
and R3 is NR6aR7a or OR7,

30 "’
25. A compound of claim 24 and isomers thereof,
stereoisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, and pharmaceutically
acceptable salt or pro-drug forms thereof wherein

35 R6a js independently selected from:

_H'
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CO2R15, OC (O R13, NRBCOR15, N (COR15) 2, NRBCONRL6R15, NR8CO2R13,
NR16R15, CONR16R15, 10 aryl, heteroaryl or heterocyclyl, -aryl,
-heteroaryl or -heterocyclyl, and the other of R6a and R7a is

unsubsti t wweds/63k1dC4 15 al kyl . 30. A compound of claim 24 mi,
t haereof, stereoisoneric forms thereof, or. m xtures of stereoisoneric

f t hereof, and ph | 1 C e salt or pro drug forns
t hereof wherein R6a g%g@% ){}ﬂ i ﬁaepéﬁdgg %n bJH or> CROcEdk &PV,  each
such Cl-C10 al kyl optionaflyCrubiopdkad witm 111¢ d’lﬂmlwt,l Cgeu@s

i ndependent |y sel ect ed ata Blaskyalogayr ceRce éyormdilydl a Kyl -C6

COoR1s, & (9 Ris, NBOKHS R LRI B ﬁ%&i’%&ﬁf@o%&?&smm
NR16R15, CO\iTQlGRlS aryl ,or Hé&‘@rldalcylclgﬁlhmﬂaﬂd%dl,yleacao 31. A conpound of
claim 16 and isoners ther@ﬁlonaqtﬁr ggb§gp§\5g§dfﬁrtr};s it hergof, or mxtures of

stereoi soneric fornms thereof arnmaceuti c acceptabl e salt or

pro-drug forns thereof V\h%‘ftéﬂtrft“ﬁf‘g?slbﬂ%&?‘lde%y @pllested at each
2, 3-di hydr obenzof uranyl , o@5:izxedceachorr Ci-<Coptlikgrial log- substl tuted with 1

to 4 R4 substi tuents, -1% 128419 §1oh§lgcg 7L i's NR6aR7a or
OR7 and -Rl,.and R2 are |n(1216eqiig (fejnt1 § sel ected %% 31@ C3-Cb

cycl oal kyl , 1 -Cl0 cycl o 35 %%’cﬂﬁ)oungo&‘l cI ‘éPZr‘I‘ ' and i soners
thereof, stereoisoneric Gq)mlt"hetﬂl&ﬁQRlér Mi(x0BE S ,0fvrBebar@6REDEr i C

forms ther eof, and phar mag@HJ,@abl yyr BECED! 215316 Of . pro- drug forns

t her eof mherein
heteroaryl or heterocyclyl,

-aryl, aryl(C1-C4 alkyl)-, heteroaryl,
15 heteroaryl (C1-C4 alkyl), heterocyclyl or
heterocyclyl (Ci-Cq alkyl);

R72 ig independently selected at each occurrence from:

—H' .
-C5-C10 alkyl, C3-Ci10 alkenyl, C3-Cig alkynyl,
20 C1-C10 haloalkyl with 1-10 halogens, C2-Cg
alkoxyalkyl, C3-Cg cycloalkyl, C4-
Ci12 cycloalkylalkyl, C5-Ci0 cycloalkenyl,
or Cg-Ci14 cycloalkenylalkyl, each
optionally substituted with 1 to 3
25 substituents independently selected at each

occurrence from C1-Cg alkyl, C3-
Ce cycloalkyl, halo, Ci-Cq4 haloalkyl,
cyano, OR13, sH, s(0)nR13, CORS, cozrlS,
OC (0)R!3, NR8COR!S, N(COR!S),, NR8CONR1GRLS,
30 NRBcosr13, Nr16R1S, conrl6R1S, aryi,
heteroaryl or heterocyclyl,
-aryl, aryl(Ci1-C4 alkyl), heterocaryl,
heteroaryl (C1~-C4 alkyl), heterocyclyl or
heterocyclyl{C1-C4 alkyl),
35
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10 R6a i s independently selected from -H -Cl1-Cl0 al kyl, C3-Cl10 al kenyl,
C3-C10 al kynyl, C1-C10 hal oal kyl with 1-10 hal ogens, C2-C8 al koxyal kyl,

C3-C6 cyclo 15 C12 cycl oal kyl al kyl , C5-C10 cycl oal kenyl, or
C6- Cl4 cycl %‘%é“ﬁf}!%; kyl, each optionally substituted wi t h PETIUSORI3072
sgbstituents independently selectqg.pt each ocgurrence fromCl-C6 al kyl, C3
2&6 cycl oal kyl , H&egnagively ndivd kyind NefaRA? e sindSigensEe@rnRl3, CORLS,
CO2R15, OC (O Ri3peMRACARISpyNIGORNe), RipdRSLONRLGRL5, NRSCO2R13,
NR16R15, CONR16R1 : aryl_.qr .heterocycl vl 5 -aryl, aryl (Cl-C4
al kyl)-. heteroar gTe,t?’wh‘g?g?ga?r’ﬁeﬁcﬁé’éi’%&rlr%g%1?9 h%%‘%l"bdﬁé%m&' each
het er ocycl yl ( Cl- CRPAFRPRY} 1Y RMPS I Gut@8peAgRnt T SkiGrtaddydt geaubsoccurrence
from -H 30 5C5=Cl10 al kyl, C3-Cl10 al kenyl, C3-C10 al kynyl, Ci1-C10
hal oal kyl with 1- hal,ogen - al.koxyal kyl, C3-C6 cycl oal kyl, C4 Cl12
cycl oal kyl al kyl, €5-C1 §§% %‘é’ﬁe%lc,l“@r é&?ﬁé%%r&al%éﬁwgr kyl, each 35
optional |y substi steggohsemenia Fogmssahstrecfiems nintepesdeont |y sel ected at
each 102 WO 98/ 03640 PLIUMIAY 13073 eRersseNond A O aLky], €3 O
cycl oal kyl , hal o, Clé h IoaH@yI, cyano, 15 H S 6)nﬁ . 15,
C02R15, ~OC (O RiS” Raﬁé?%ﬂ%a, N°(‘CB§§5?""2? ﬁﬁé‘%ﬁoﬁﬁfé 5, wBe RRRTOYR1 3,
NR16R15, CONRIGR18ndaRid arehétenparyl ard hpeteesedpct g, framyl , aryl (Cl- C4
al kyl'), heteroaryl, hetgroprikyCloeAcpdyylcyclBELRYOCYEd M o%’tionally

are

het erocycl yl (C1-C4 alkyl), 1Q alter n%ti \(eLy1 NR6R7 and NR6aR7a

i ndependent | y substituted wit to substituents

independently selected at each occurrence from
C1-C¢ alkyl, C3~Cg¢ cycloalkyl, halo, C;-C4
15 haloalkyl, cyano, OR15, SH, S(0O)pR13, -COR1S,
CO2Rl5, OC(0O)R13, NR8COR15, N(COR1S)2,
NR8CONR16R1S, NR8CO2R13, NR16R15, CONRL6RIS,
aryl, heteroaryl or heterocyclyl, and
-aryl or heterocaryl.
20
27. A compound of claim 24 and isomers thereof,
stereoisomeric forms therecof, or mixtures of
stereoisomeric forms thereof, and pharmaceutically
acceptable salt or pro-drug forms thereof wherein R6a
25 and R7a are identical and are
~C1-Cq alkyl, each such C1-C4 alkyl
optionally substituted with 1 to 3
substituents independently selected at each
occurrence from C;-Cg alkyl, C3-Cg cycloalkyl,
30 halo, C1-C4 haloalkyl, cyano, OR15, SH,
S(0)nR13, -CORI15, CO2R15, OC(O)R13, NRSBCORIS,
N (COR15)2, NRBCONRI6R15, NR8CO2R13, NR16R1S,
CONRI16R15, aryl, heteroaryl or heterocyclyl.
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pi peridine, pyrrolidine, piperazine, N nethylpiperazine, norpholine or
t hi onor phol i ne, each optionally substituted with 1-3 C1-C4 al kyl groups.
15 33. A conpound of claim 31 and isoners thereof, stereoisoneric forns

t her eof, awopsnssiy es of stereoisoneric forns thereof, andl’@lt}ﬁéﬁﬁ?ﬁg“ cally
ageceptabl e salt or pro-drug fornms thereof wherein R6a 20 and a ar

i tical and ar® seleddbdundor- €la®h #4 Kyhd Of s dma t‘ﬁgggggl kyl, each
en

optionally subsgJtut ith 1_to 3 substituents 1 ndepen [y selected at
each occurrence %ér%rln%og%fwéélé:l IE?FTSCEE‘?:%E%{/CI%’aIWFPrﬁéI 8f C1-C4 25

hal oal kyl, cyan®t&IRP3SoBeris foymaRIBerecfURERNA pBAZRABeu 4 Qy R13,

NR8COR15, N ( CORkdeptab1hR8 [ _(N_lﬁ%?(% 5,, CONRI6R15, aryl,
het er oar yl Ol h%sgrggy’ac Q@II%_ g%gql) or eteran&F?gg% %ﬁ?r%’bonpound of

| vi and
clai m 31" and”i soner 3°t ﬁ%i%%??g T4 eoi soneric forns thereof, or m xtures of

stereoi soneric forns -tthereof, and pharmaceutically acceptable salt or

pro-drug forns thereocicwagpeadk{Fpp 35- dkandne & e%&bgﬁi% are f -193
0 WD 98/ 03510 PCT/ US97/13Q72 .-Cl-C4 al kyl, each suc : !

optional Iy substituted wi %H'Elpohélc’@lg’bglti‘f’LféhtlsTlionBéﬁ@ﬁEI@ﬁtIS'Z‘SQﬂ ected at
each occurrence from Cl- @kakkslkyC3-C6 Ty dyzdloapkyl15 bglo, Cl-C4

hal oal kyl, ggano, OR1S, SU&ﬁsﬁ%gi"QN%@éMcgﬁa%@l§Y9§°§92%@]13’ NRBCOR15,

N( COR15) 2, NRBCONR16R15, NR8 % R15, 5, ar%/ groaryl or
heterocyclyl. 10 35. A cofffotiid“bt EYSHIA Heryddikydnerackher eof,

stereoi soneric forns thereptional i xéusasi tafredstveegoh spgesi ¢ fornms thereof,

and pharmaceutical Iy substituents independently selected at each

occurrence from C3-Cg alkyl, C3-

15 Cg cycloalkyl, halo, C1-C4 haloalkyl,
cyano, OR13, sH, s(0)nR13, corlS, conrlS,
oC(0)R13, NR8COR!S, N(COR15),, NRBCONRLERLS,
NR8CO2R13, NR16R1S5, CONR1GR1S, aryl,
heterocaryl or heterocyclyl,

20 ~aryl, aryl(Ci1-C4q alkyl), heterocaryl,
heteroaryl (C1-C4 alkyl), heterocyclyl or
heterocyclyl(C1-C4 alkyl);

R7a is;
~C1~-C4 alkyl and each such C1-C4 alkyl is

25 substituted with 1-3 substituents
independently selected at each occurrence from
C1-Cg alkyl, C3~-Cg cycloalkyl, halo, C1-C4
haloalkyl, cyano, ORl3, SH, S(0)nR1l3, COR1S,
CO2R15, OC{O)R13, NRBCORLS5, N(COR15)j,

30 NRBCONR16R15, NRB8CO2R13, NR16R1S5, CONR16R1S,

aryl, heteroaryl or heterocyclyl.
29. A compound of claim 24 and isomers thereof,

stereoisomeric forms thereof, or mixtures of
35 stereoisomeric forms thereof, and pharmaceutically
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acceptable salt or pro-drug fornms thereof wherein R6a is selected from 15
-H -Cl1-Cl10 al kyl, C3-C10 al kenyl, C3-d O al kynyl, C1-Cl10 hal oal kyl with
1- 10 hal ogens, C2-C8 al koxyal kyl, C3-C6 cycl oal kyl, C4 Cl12

cycl oal kyl aM&P3¥. 0 0 cycl oal kenyl, 20 or C6-Cl9 cycl oal RETUSTKPT2 each

odi onal ly substituted with 1 to 3 substituents independently selected at
eiu occurrence fRGAFRE2REL afddf CCPrC5IEYE| HRFRS | tharsiod, wher&inhat@ad Ky |
25 cyano, OR15, SRfa Hrd iRe3isCeRléctdddRm: OC (O R13, NRBCOR15, N

COR15) 2, NRBCONR16R154 _W@ R1 : 6R15, aryl het er oar yl
E)r het)erocycl yl, -aryl ,Caary (C1- gﬁé?%l?&'ﬁeﬁ%ﬂc\)‘gﬁyﬁ% §6C§1é‘?1e]f36]aryl (C1-4
al kyl), heterocyclyl or hetRtirnaliiy sCbsCitat&y|yitBR-R7aubstitGdntd al ky
and each such £1-C4 al kyl i snasgiidddeyledeMbtied a3 ARG
i ndependent|ly selected at e ié_%ogggr %etri{ e_e rom éCl-CG a hl?tc#,gpk:%?f% from
cycloal kyl, halo, Cl-C4 -19 g351 F¥897 15042 ro&1KGE, cyano,
OR15, SH, S (O nR13, COR15halaadXxyis, c@anép)OmE3, SNRBEORIARIN CORRLS) 2,
NRBCONRL6R15, NRBCOZR13, NRIGHLS, EONRIGRLSnrReeoyls, Reterosyy! or

heterocyclyl. 5 36. A conp ' i S s, t her €of

st er eoi sonmeric forms thereo&l, j“‘gngrlngétt?éuF@?S&gﬁsﬂ'e&gglg%lc?wefzpémf%ﬁ'lr‘?s t her eof
and pharmaceuld cal |y accepimall,e heaktroatypror drdt@ foeyagyt her eof wherein one
of J 10 Réa 15 _aryl,

~hetercaryl or
-heterocyclyl,
and the other of R6a and R72 is unsubstituted C;-C4

15 alkyl.

30. A compound of claim 24 and isomers thereof,
stereoisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, and pharmaceutically

20 acceptable salt or pro-drug forms thereof wherein
R62 and R72 are independently H or C1-Ci¢0 alkyl,
each such C1-Cj10 alkyl optionally substituted with
1l to 3 substituents independently selected at each
occurrence from C3-Cg alkyl, C3-Cg cycloalkyl,

25 halo, C1-C4 haloalkyl, cyano, OR3, SH, s(0)pR13,
corlS, coprl3, oc(o)Rrl3, NrBCOR1S, N(CORLS),,
R8CONRL6R1S, NRBCO,R13, NR16115, CONRLGR1S, aryl,

hetercaryl or heterocyclyl.

30 31. A compound of claim 16 and isomers thereof,
sterecisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, and pharmaceutically
acceptable salt or pro-drug forms thereof wherein

-Ar is phenyl, pyridyl or 2,3-dihydrobenzofuranyl,

35 and each Ar is optionally substituted with 1

to 4 RY substituents,
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and R7a is selected from -C3-C6 cycloal kyl, each such C3-C6 cycl oal kyl
optionally substituted with 1-3 substituents independently selected at
each occurrence from Cl-C6 al kyl, C3-C6 cycloal kyl, halo, Cl-C4

hal oal kyl ,wewgoss10 ORL5, SH, S(O nR13, COR15, CO2R15, OC (Q R13, NRSCORL5,
NGCORI5) 2, NRBCONRLGRL5, NRSCOPR13, NRL6RL5, CONRLGRLS, FCHY§p7/13072

h roaryl or heterocyd ¥ls, NrR85¥a or28Rr7 gﬁteroaryl or -heterocyclyl, and
the other of R6a and RAa js gasubsti,t te 81-04 al kyl . 25 37. A conpound
of claim31 and isonmers tHer &of ¥ st BPERTAR e SPdPRked herasof, Gu-on xt ur es
of stereoisoneric forns tdH&vdoef C3ald pharemioaut,i cgktyg acceptable salt or
pro-drug fornms thereof wh J R7a are independently Hor Cd-Cp
al kyl, 30 eagh such G -d ?ygl%?ll%gg??ggél |y substituted with 1 to 3
substituents”i ndependently selected at each occurrence fromd -C6 al kyl,

C3-C6 cycl oal kyl32. h& eompburd Bal @24 kivl31 %@ngsoﬁg,t%ﬁﬁi O nR13,
COR15, CO2RI15, 9%%&% NRBOORIS, N (&002?15% 2, 35 R8 R15,
NROCO2R13, NRIGRIS “CORRIGRIS, “AFUT | SR9FEREr o8F yPL6F AR &focycl yl . - 195 WO
98/ 03510 PCT/ USS#RE80F20ome5igsfoms dipmend, oand| phanrdteat iEaL DYl a (50)
FORMLA (50) andctapEBbse! berealy (eigisseBRRL CAiaD LhgLept. o 10

y a

m xt ures of ;§t ereal ri.c fornms thereof, an har maceut| ca ccept abl e
salt or pro}%rué fo?grsrr?n{j%%?%%??“syels eézaegr gﬁg’?he group consisting of: a

conpound of Fornula (80) wherein R3 is -NHCH(n-Pr)2, 15 R4a is O, R4b is

H Ric is A, RAd is-tiaodoRdekys, di-ccamrespd, of3 kgrymihay60p) wherein R3

Is -NCEt) (n-Bu), C1-C10 haloalkyl with 1-10 halogens, C2-Cg
alkoxyalkyl, C3-Cg cycloalkyl, Cg-

15 Ci2 cycloalkylalkyl, Cs-Ci0 cycloalkenyl,
or Cg-C14q4 cycloalkenylalkyl, each
optionally substituted with 1 to 3
substituents independently selected at each
occurrence from C1-Cg alkyl, C3-

20 Ce cycloalkyl, halo, C3-C4 haloalkyl,
cyano, OR5, sH, S(0)pR13, CORLS, copRrlS,
oC (0)R13, NR8COR1S, N(COR15),, NR8CONR16R1S,
NR8CO,R13, NR16R1S, conr16R1S, aryl,
heterocaryl or heterocyclyl,

25 -aryl, aryl(C1-C4 alkyl)-, heteroaryl,
heteroaryl (C1~C4 alkyl), heterocyclyl or
heterocyclyl (C1-C4 alkyl):

R72 jsg independently selected at each occurrence from:
-H,

30 -Cs=C10 alkyl, C3-C1g alkenyl, C3=Cjo alkynyl,
C1-C10 haloalkyl with 1-10 halogens, C2-Cg
alkoxyalkyl, C3-Cg cycleoalkyl, Cg-

C12 cycloalkylalkyl, Cs-C1p cycloalkenyl,
or Cg-C14 cycloalkenylalkyl, each

35 optionally substituted with 1 to 3
substituents independently selected at each
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Rda is O, RAbis H Ri4c is O, R4d is Hand Rde is 20 H, 25 a conpound of
Formula (50) wherein R3is -(n- Pr)(CHcPr), Rdais G, R4b is H Ric is
A, Rddis Hand Rle is H a conpound of Formula (50) wherein R3 is

- N( mzmzonvé‘j‘&”’“f—éﬁa isC,.R4bis H Rdc is O, R4d i s H anBCRUs9mson2H, 30
agaonmpound of Formul a (50) V\/nereln R3 is -NHCH(Et)(n- Bu), Rda is O, R4b

i , R4c is O, R4d is H aREBCURABNFE fFom 15 QADadSKA35E8-PCT/ US97/ 13072 a

conmpound of For mul a (50) V\hesetpcRSallsyl Mﬁd(,Et)l(-@HZQé@%alﬁf} is d, R4b

is H R4AC R4d is H and Rde 161, nd o orrru1 50)
wherein R3 is - NHCH( CH2OMe) Eg’g"i’m ‘5’§ ok 'std%(;”%% 12, §02 is Hand

Rde is H a conpound of Fo@ﬁu@le(asO)NF\)%ﬁ@RéPn RBCOBli)N_(,EN)choﬁﬁaGRBS 10 d,

Rab is H R4C3Is O, RAd isnkBeonskFie nslbglsa @@mmaﬂgjsofafg mul a (50)
wherein R3 is -NHCH(CH2CEt)2 Ria is O, R4b is H Rdc'i R4d is H and
Rée is 15 20 H a conpound BFSEERHAN L qHOLLRKEFEFAYRE i s - NHCH(Et)2, R4a
is d, Rdb is H Rd4c isaxyl, mh@lHCaunleeﬁé);shé-teaowmound of Formul a

50) wh R3 - N(Me , 4 Rad H
gnd) R4ee|r§|a aI ionpéunzi(ggg?:%%yﬂ &g i Bﬁ}pie’” II;% &ICO yF]’r)f RI4:1 is

C, Rdbis H Ric is d, R4rberr%"'qqyaﬁ1ld’lF( 8 F4 fiLkpl) g corrpound of Fornmul a
(50) wherein BB is -NHCH(Et)(n- Pr), RAais O, Rdbis H R4c is O, R4d is

H and Rde is H & omeund of ﬁgrsgul S@GW ein R3is NHCHS CHZC]VE)Z
30 Rda is Me, R4b is H, RAC Y Ve, “& W and RIS j*hdependent
piperidi ne, pyrrolldlne, plpera21ne, N-

methylpiperazine, morpholine or thiomorpholine, each

optionally substituted with 1-3 C1~C4 alkyl groups.
15

33. A compound of claim 31 and isomers thereof,

stereoisomeric forms thereof, or mixtures of

stereoisomeric forms thereof, and pharmaceutically

acceptable salt or pro-drug forms thereof wherein R62
20 and R72 are identical and are selected from:

-C1-C4 alkyl or C3-Cg¢ cycloalkyl, each optionally
substituted with 1 to 3 substituents
independently selected at each occurrence from
C1-Cg alkyl, C3-Cg cycloalkyl, halo, C1-C4

25 haloalkyl, cyano, OR15, SH, S(0)pR13, -COR1S,
CO2R13, OC(O)R13, NRBCOR15, N(CORLS)2,
NRECONR16R15, NRBCO7R13, NR16R15, CONRL6R1S,
aryl, heteroaryl or heterocyclyl, and

-aryl or heteroaryl.

30
34. A compound of claim 31 and isomers thereof,
stereoisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, and pharmaceutically
acceptable salt or pro-drug forms thereof wherein Rfa
35 and R7a are identical and are
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Me; a compound of Formula (50) wherein R3 is -NHCH(CH2OWe) 2, Rda is M,
Rib is H R4Cis Me, R4d is Hand Rde is 35 H a conpound of Formula (50)
wherein R3 is -N(CH2CH2OWe) 2, 40 Rda is Me, Rdb is H R4Cis Me, R4d is H
and Rde i swopBnoasiconpound of Fornmula (50) wherein R3 is W%% 20We) ,
Rﬁmswe Rab is H Rdc is M, RAd is Hand Rde is H 45 a conpound of

| a (50) wherei n-R3-€Cs& alMHAH( BaER, skédm c1|-$4l\/la,lk 4b is H R4Cis M, R4d

is Hand Rde is H, -197 P 97/ 1307 a corrpound of Formul a
(50) wherein R3 is -OEt, V%Q%QQIS%? Z?lgl}?u tgh 3 R4d is H and Rde

is H 5 a conpound of For FHPEC B9 tshdndrRendert 1y Neﬂ@eqtad( Et) e2chR M,
R4b is H R4c is Mg, R4d bechtesrteR4eomschicd 21kya9npQUA Ccp‘clé) Ia (50)

wherein R3 i§ - N(CH2CN) 2, ) H_R4c is and Rde
is H a conpound of For hFﬁé‘ 5%1 Clvehafzog)lﬁ@ SYaRRoH? (éﬁZOVE) Ria is
Me, R4b is H Rdc is Me, Smbhals’ H~§©@15R4§0231H moard@rrpzmmmbmfs For mul a

(50) wherein R3 is -OCH (&tQoxGH2OMeRscoNRAaRisS, I\(fmcgézlplgs t\gjsgffg is |ve
"R4d is Hand Rde is H; al_é;l@qrg)&uag of FormJIa (50) whérein I's “N(n
Pr)(CH2cPr), Rd4a is Me, RED: R 4rs NRESTRARY ] ©F HrafiftoRv4dvils H; 25 30

a conmpound of Formula (50) wherein R3 is -NHCH(Me) (CH2N(Me)2), Rd4a is M,
Rdb is H RA® i85. A compound of claim 31 and isomers thereof,
stereoisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, and pharmaceutically
acceptable salt or pro-drug forms thereof wherein
Rfa is selected from:
15 -H,
-C1-C10 alkyl, C3-C10 alkenyl, C3-C10 alkynyl,
C1-C10 haloalkyl with 1-10 halogens, C2-Csg
alkoxyalkyl, C;—Cs cycloalkyl, Cg-
. C12 cycloalkylalkyl, Cs5-C10 cycloalkenyl,
20 or Cg-C14 cycloalkenylalkyl, each
optionally substituted with 1 to 3
substituents independently selected at each
occurrence from C1-Cg alkyl, C3-
Cs cycloalkyl, halo, C1-C4 haloalkyl,
25 cyano, OR13, sH, s(0)npR13, corl5, coyrlS,
oC(0)R13, NRBCOR1S, N(COR!S);, NRSBCONRLERLS,
NR8CO2R13, NR16R1S, CcONR1GR1S, aryi,
heteroaryl or heterocyclyl,
-aryl, aryl{Ci-C4 alkyl), heteroaryl,
30 heteroaryl (C1~C4 alkyl), heterocyclyl or
heterocyclyl (C1~-Cq alkyl):
R7a is:
-C31-C4 alkyl and each such Ci-C4 alkyl is
substituted with 1-3 substituents
35 independently selected at each occurrence from
C1-C¢ alkyl, C3-Cg cycloalkyl, halo, C;-C4
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Me, R4d is H and Rde is H a compound of Fornmula (50) wherein R3is -N
(cPr) (CH2CH2CN) , Rda is Me, RAb is H R4c is Me, R4d is Hand Rde is H;
a conpound o‘fv %gula (50) wherein R3 is -N(n Pr)(CH2CH2CN), Rda is Me, R4b
is H Ric is"E¥RUY is Hand ROe is H 35 a conmpound of Foi‘ﬁ"ﬂ/IU§9'(/BO72

Rda is Me, Rdb is H Rd4c is Me, R4d is H

rein. R3is -N(n Bu) (CH2
%Me is H a conpound of, %Q?ﬁﬂ}%tyl('Scﬂya\M‘?er@f‘thasﬂfs S4@) nR13, CORLS,
-NHCH(Et) (CH2OW), Rda is I\/ECOMb",l SCHIQO) RUE |b§28leSR4d(acm1Isl) and R9e is Me;

45 a conpound of Formul a (SOQRWWRmsﬁlRBN 4 Rdb is
H R4c is Me, R4d is Hand Rde is Me; -19 8 BIO%ORIIDCT/B%@f%/ngZ is a

conpound of Fornula (50) whed®ih F@?tlesro-aNQ@I—QCI-Qm!)QCYClRAla is Me, Rdb is
H R4c is M, R4d is Hand Rde is M; 5 a corrpound of Formula (50) wherein

R3 is -NHCH(CH20MR @, R , 24 is O, R4d is _H and Rde
is H a conpound of_ For rruAtilaonlp%ug‘)d o Qlﬁmgﬁl " 0 SNSES EPSFeRBOME), Rda is
Br, R4b is H R4c sftserGVé-s"mR&dcl §°Ff“an’élhﬂzﬁpﬂls o, miZtaresnpdHund of Formul a

(50) wherein. R3 istedddEiskhe rRAasDSms “@aen@cﬁf i %n'd pR4Emi S %é@% is Hand
Rde is Me; a corranLgl_qwgab& rsrg[lgl_fgSrc%r ACgrel nf sl S -eNHCH Rda is
Me, RAb is H, R4c I AT 7 Bae%rfﬁtﬁﬁﬁ}rbfonleoprﬁula
(50) wherein RE | K52 apER CHAGHZ@USFEEH2ORN2, Rda is Me, R4b is H, R4c is
Me, RAd is H and Rde isdyers2byS8loadfkyl, each such C3-Cg cycloalkyl
optionally substituted with 1-3 subsﬁituents
independently selected at each occurrence from
C1-Cs alkyl, C3-Cg cycloalkyl, halo, C1-Cy4
15 haloalkyl, cyano, ORl3, SH, S(O)nRl3, COR1S,
CO2R15, 0OC(0)R13, NRSCORL5, N(COR1S)j,
NRBCONR16R1S, NR8CO2R13, NR16RI1S, CONR16R15,
aryl, heteroaryl or heterocyclyl,
-aryl,
20 -heteroaryl or
~-heterocyclyl,
and the other of R6a and R7a is unsubstituted C;-Cq4

alkyl.

25 37. A compound of claim 31 and isomers thereof,
stereoisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, and pharmaceutically
acceptable salt or pro-drug forms thereof wherein
R®a@ and R72 are independently H or C1-C1gQ alkyl,

30 each such C1-Cj0 alkyl optionally substituted with
1 to 3 substituents independently selected at each
cccurrence from C31-Cg alkyl, C3-Cg cycloalkyl,
halo, C1-C4 haloalkyl, cyano, ORL3, SH, S(0)pR13,
corl3, cozRrlS, oc(0)R13, NRBCOR1S, N(CORLS),,

35 R8BCONRL6R1S, NRr8COR13, NR16R15, CONR16R1S, aryl,
heteroaryl or heterocyclyl.
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a conmpound of Formula (50) wherein R3 is norpholino, R4a is Me, R4b is H,
Ric is Me, R4d is Hand Rde is H, a conmpound of Fornula (50) wherein R3 is
-N(CH2CH2OWe) 2, Rd4a is Br, Rdbis H R4Cis O, R4d is Hand Rde is H a
conpound oWORBPIPa (50) wherein R3 is -NHCH(Et)2, Rda ispBrysfifighs H

Rig is OV, R4d is Hand Rde is H, a compound of Formula (50) wherein R3 is
- t)2, RAa is Br, Rdb is H Ri4c is OWw, RAd is Hand Rde is H, a
conpound of Formd.a (HQompeena B£R31k$m- M &Ge FFdpmfH2 (sio Me, Rdb is H R4C
is M, RAd is Hand R 4e is H 40 a conpound of Fornula ?50) wherein R3 is
-NHCH(CH2OWe) 2, Rd4a is CN, Rdb is H R4c is O, R4d is Hand Rde is H a
conpound of Fornmula (50) wherein R3 is -N(c 45 Pr) (CH2CH2CN) , R4a is M,
Rdb is H, R4c is Me, Ra4d is Hand Rde S Me; -199 WD 98/03510 5 )
PCT/ US97113072 a conpound of Formul a wherein R3 is -NCH(CH2Ow) 2, R4a
is M, RAb is H R4c is Br, R4d is H gnd | H, a conpound of Fornul a
(50) wherein R3 is -NHCH( CH20Me) ( CH2&E2 is M, RAb is H Rd4c is
Br, R4d is Hand Rde is H, 10 a conpounl la (50) wherein R3 is
-NHCH(CH2OME) 2, R4a is Me, R4b is H, ‘Ragc i d OVRi2RAd is Me and Rde is H
a conmpound of Formula (50) wherein R3 is Oi CH2OWe) 2, 15 Rda is Me, R4b
is H R4c is O, R4d is Me and Rde b% gompound of Formul a (50)
wherein R3 is -NHCH(Et)2, Rda 20 is MBR RAYW isR¥ R4c is Ove, R4d is Me
and Rde is H, a conpound of Fornula (50) whésrein a conpound of Fornula 25
(50) wherein R3is -N(Et)2, Rda is Me, R4db is H,

5 FORMULA (50)

l'4a

and isomers thereof, stereoisomeric forms thereof, or
10 mixtures of stereoisomeric forms thereof, and

pharmaceutically acceptable salt or pro-drug forms

thereof, selected from the group consisting of:

a compound of Formula (50) wherein R3 is -NHCH (n-Pr) 2
!

15 R is c1, R is u, RIS is c1, R%9 is § ang ri® s
H;

a compound of Formula (50) wherein R3 is -N(Et) (n-Bu),

da |, . .
2 : 2 is c1, R is u, R is c1, %9 is ¥ ana RY® is

a compound of Formula (50) wherein R3 is -(n-
Pr) (CH2cPr), R4 i5 c1, r4P 45w, RYC is c1, RYY ;g

’5 H and R%® is u;

a compound of Formula (50) wherein R3 is -N(CH2CH20Me) 2,

RY2 is c1, R is u, R4S is c1, R4 is H and RY® is
H;

30 a compound of Formula (50) wherein R3 is =NHCH (Et) (n~-
Bu), r% is c1, R is H, RYC is c1, R%Y is H and
rR4® is n;
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Rdc is OMe, R4d is toe and Rde is H, a compound of Formula (50) wherein R3

is -NHCH(CH2OWe) 2, Rd4a is O, Rdb is H Rd4c is Me, R4d is Hand Rde is H
30 a conpour%og m%grrml a (50) wherein R3 is -NHCH(Et)(CH2OW), Rda is O,

Rab is H RACOHENMBY Rad is'Hand Rde is H 35 40 45 a comRERMSWA3Edr mul a
( wherein R3 is -N(CH2CH2OWe) 2, Rd4a is O, RAb is H R4c is M, R4d is

I—ad Rie is H & compownd of Formula (B0) whheebnr RR3is s

- NHCH( CH20OWe) ( CH2CH2 OVE)NHORAE ti) SCEPOMEAD R asllyec1R4§l4kP s; Hang k4 Hois

H, R4c a conpound of Farfllia §5Qhawhe®eidn #23 is - N(c- Pr) (CH ZCHZ%RI) Rda is
Me, R4db is H R4Cis OV, RAd is Me and Rde is H -200 WO 98/ 03510

PCT/ US97/ 130725 aacmmnddoaprémulaa (&0) Wﬂ@f@imn%ﬂsS-NHSﬁ HoOMe
Pr) (CH2CH2CN), Rda is G4a R4b.i gasb RAC I s @l: R4%H i siH .an I&ﬁe 3 )I—? 5 a
conpound of Formula (5Q). wher &i h (%) o Ave) (léHﬁcFE@]\,%) Fa is

C, RAb is H R4AC is CI Rad is H and Rde |s H, a conpound of Fornula (50)
wherein R3 is 10 aNHGHiasuael\/B}(ﬁ%Qi%G\(%bo Hécd 5 ®3 1§4DN|§§ ]‘% Rigs is O,

R4d is Hand Rge is H cgapou 4zor.nu erein HCH(SEt)Z
Rda is M, R4b is H, RC|§Br %ﬁ'dus ﬁahgdi?ﬁss féacorrbﬁuﬁﬁdof
Formul a (50) whergin 43 1.S R4b RAC is Br,
R4d is H and Rde is °ﬁgﬁba co ou% RE& 'i\]}ﬁélli-?g&f OEU

- NH(CH20Me) (CH2-i Pr), Bda 8 Rib 11SsHH 4cl-°1§ "S5 H and RY® s

15
a compound of Formula (50) wherein R3 is ~-NHCH (Et) 2, gréa

is Cl, qu is H, ch is Cl1, R4d is H and R4e is H;

a compound of Formula (50) wherein R3 is -N(Me) (Ph), rda
20 is c1, R is u, RC is c1, RY is H ang Rr%® is H;

a compound of Formula (50) wherein R3 is -N(n- Pr}2, r4a
is c1, R is H, % is c1, R% is H and R%® is H;

25 a compound of Formula (50) wherein R3 is -NHCH(Et) (n-
Pr), R is c1, R% is #, R is cl, RYY is H and

rI® is n;
a compound of Formula (50) wherein R3 is -NHCH (CH20Me) 2,
30 rR92 is Me, R is H, RYC is Me, RYY is H and R%® is
Me;

a compound of Formula (50) wherein R3 is -NHCH (CH20Me)2,

35 r4a r4b R4C is Me, RY9 is H and RrY®
H;

is Me, is H, is

a compound of Formula (50) wherein R3 is -N(CH2CH20Me) 2,
ria. R is H, R4 is Me, R is H and RY® is
H;

is Me,

40
a compound of Formula (50) wherein R3 is
-NHCH(Et) (CH20Me), RY3 is Me, RP is H, RYC is Me,
R4d is H and rie is H;

45 a compound of Formula (50) wherein R3 is ~-NHCH (Et) 2, RrA2

is Me, R is H, RC is Me, R%? is H and RY® is H;
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Me, RA4d is H and Rd4e is H 25a conpound of Fornula (50) wherein R3 is
-N(CH2CH2OWe) 2, R4da is M, RAbis HR 4 c is H R4dis Hand Rde is H, a
conpound of Forrmula (50) wherein R3 is -N(CH2CH2OWe)2, Rda is Me, Rd4b is
H Ra4c is wivegpssidd is H and Rde 30 is H 35 a conpound gf-r /195‘99?1'*(}22(50)

rein R3is -NHCH(CH2Owe) (n-Pr), Rda is Me, Rdb is H R4c I R4d is
H@ghd Rde is H, a conmpound of Fornula (50) V\/nereln R3 is

- NHCH( CH2CEt ) ( EL) %Aé %%’FCBAPR:]!aS (Igilgé 4 eregﬁq R4d |s H %quﬂ\f/g)ls H,

40 a conpound o Rda
is Me, R4b is H R4cC sRNNEES RacRtS 9 &b Rﬂe is iHa cagpmund of
Forrrula(SO)SWnereln s-l\g(Et 2, Rda is 4:PIS H Rdc is d, R4d is
H and Rde is H °-SB1PY R %5/ CﬁSIOUSQ'?FE'L%BW Ry léonﬁdﬁhmpfa%rml a

(50) wherein R3 is -MPICHREY)Ds HUR ‘isswm;e, Rafdi 55 i dRecrfS €k, yR4d is H
and Rde is H a conmpound of Formula (50) wherein R3 is -N( CI-|2CI-|2C]VE)2 5
Rda is Me, Rab PsCHPRIRd iaf @ormde i(§OM wheirde B isH-nNacEpmpoung, tef

Forrml a (50¥-(P wher ei ni&3Meé s R‘NHCH( GH2 @) 25 MAD I jis Hl\/gndR&h)elg% Rdc is
, R4d is and Rde is H, a conpound of Fornula (50) wherein I’s
-N( Et)2, Rda isa MmpdRdd iof HorRddai 9585, wiRickirs B3 asd Rde is H, 15 a

conmpound of Fornmul a {X0JH @ier @Hp ARG )i, sR-‘lN(Eg)ge e ¢l 'Pémi%,s'ilte Rdc is
Me, R4d is H and Riderid H @W@nqsop For nul a ( 50) Wﬁerei n 'S
-NHCH(Et)2, 20 is O, R4b is H Rdc is I\/é, Rdd is Hand Rde is

15 a compound of Formula (50) wherein R3 is
-OCH (Et) (CH20Me), R*® jis Me, R is H, RIC is Me,
R4 is H and rRY® is H;

a compound of Formula (50) wherein R3 is -N(n-
20 Pr) (CH2cPr), RA2 i5 Me, RYP 15 u, RIC is me, RYY ig
H and R%® is H;

a compound of Formula (50) wherein R3 is
-NHCH (Me) (CH2N(Me) 2), R42 j5 Me, RYP is H, RIC is
25 Me, R% is H and R%® is H;

a compound of Formula (50) wherein R3 is
-N(cPr) (CH2CH2CN), R42 i3 Me, R4P is H, RYC is Me,

R4 is H and R%® is H;
30

a compound of Formula (50) wherein R3 is -N(n-
Pr) (CH2CH2CN), RY2 i5 Me, RIP is H, RYC is Me, rYd
is H and R%® is H;

35 a compound of Formula {50) wherein R3 is =-N(n-
Bu) (CH2CN), R42 is Me, RP is H, RYC is Me, RYY is
H and rie is H; '

a compound of Formula (50) wherein R3 is
40 -NHCH (Et) (CH20Me), Rr42 is Me, R is H, RYC is Me,
qu is H and R4e is Me;

a compound of Formula (50) wherein R3 is -NHCH (Et) 2, R4a

45 is Me, R4P is H, RYC is Me, RYY is H and R%® is Me;
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is Rda H, a conmpound of Fornula (50) wherein R3 is -NHCH(Et)2, Rda is M,
Rdb is H Rdc is NMe2, Rdd is H and Rde is H 25 a conpound of-Formul a
(50) vvhereia /oi% (S) NHCH( CH2Owe) (CH2CH20We), Rda is Me, R4b is H_RAc
is Me, R4d | MY Rae is H a conpound of Formul a (50) wh&CIYSImROTL 30
CH( CH2OWe) (CH2CH2OWME), Rda is Me, Rdb is Me, R4d is Hand Rde is H 35
ﬁHCI—I?CIlZ:ZC]Isg;:(('Ci:l—l(z:(C):HZC]Vls\Q{‘;middfﬁﬂr mm;agoﬁsme‘;b“fim i (éS)-N(cgzcn oHMe d R4
a is 4 i s 4@n e
is H a conpound of Fo gu:%a?(%eé) I\ﬁherél i & Clﬁ—i( a\/é) gefplroove) |
Rda is Me, RAb is H Rd4c is O, R4d is Hand R4e is H a corrpound of
Formul a (50) Wherﬁlébﬁﬁ%dﬁﬁ Jﬂ(Pbraﬁlﬁckgé*ﬁﬁmgneﬂ%4%3'isNbNﬂgﬁ? ﬁ%? 4C IS
C, RAd is H and Rde 6a ﬁﬁ?z o 98/ 35&@ PCTI 97/3%072
Formul a (50) wherein CER) (Ch Cﬁl) Ra% (Lexe R R4ty si 8 PPd |s Ci
R4d is Hand Rde is H, 5 a conmpound of Forrrula (50) V\/nereln R3 is -N(Et)2
Ria is M, RAb is dnwpdif i %muﬁédw@) N iR4Q 3l3 a compound of

F | 50 %QQVE
Oo1rmé43 |(s ?—I%SreRIAfg imﬁ—léi%%)l(%ﬂz Qg cogrrg)aorm of 1I§opnu54és’5?))d%er ein

R3 is -N(CH2CH2OME) 2, RRads & ped R i%*Ms Ric is Ove, R4d is H and Rde
a compound of Formula (50) wherein R3 is -N(Et)2, ri2 ;4

s Me, R4b is H, ch is Me, R4d is H and R4e is Me;

a compound of Formula (50) wherein R3 is —NHCH (CH20Et) 2,

ria r4D RIC is Me, R%9 is H and RY® is
Me;

is Me, is H,

20 a compound of Formula (50) wherein R3 is
-NHCH (CH2CH20Me) (CH20Me) 2, R%@ js Me, RSP is m, RIC

is Me, 4d is H and R4e is Me;

. a compound of Formula (50) wherein R3 is morpholino, gria

25 is Me, R4b is H, R4C is Me, 4d is H and R4e is H;

a compound of Formula (50) wherein R3 is -N(CH2CH20Me) 2,

4a is Br, 4b is H, ch is OMe, qu is H and R4e
is H:
30
a compound of Formula (50) wherein rR3 is -NHCH (Et) 2, ria
is Br, R is H, RS is oMe, RYY is H and RY® is H;
a compound of Formula (50) wherein R3 is -N(Et)2, Rr2 g
35 Br, R4 15 u, RS is oMe, R'? is H and RY® is H;

a compound of Formula (50) wherein R3 is =-NH (c-Pr) , ria
is Me, RIP is H, R is Me, RYY is H and RY® is H;

40 a compound of Formula (50) wherein rR3 is ~NHCH (CH2O0Me) 2,
r2 is cN, R is H, RYC is oMe, R*? is H and Rr%®
is H;
a compound of Formula (50) wherein R3 is -N(c-
45 Pr) (CH2CH2CN), R42 is Me, RYP is H, RS is Me,
is H and R4e is Me;

gid
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is H a conmpound of Formula (50) wherein R3 is -NHCH(Et)2, R4da is M, R4b
is M, Rdc is Cwb Rid is Hand Rde is H 20 a conpound of Formula (50)
wherein R3 s - CHZC Pr) (n- Pr), RAais Me, RAb is H R4c is d, R4d is H
and Roe | YO{8/03%10, conpound of Formula (50) wherein R3 i sSPCPIsH75072
(CE2CH2CN), R4a is Me, Rdb is Me, R4c is OMe, R4d is Hand Rde is H a

C ound of Fornula (50) wherein R3is -NHCH (Et)2, Rd4a is O, R4b is H
Rdc is Ove, RAd RsCHMRIMhRASE F3@mudaH{S®) (wm@ulﬁdgbf Fanay @ 2%8‘2‘” erein
R3 is -N(Et)2, Rda isri®is R irdPH; sRdc d@:gge as H nd 5 H 35
a conpound of_Fornul ai{50) wherein R3 i's - N( Eﬁ ARG § & israb is
H R4c is OW, R4d is Hand Rée is H a conpound of Fornula (50) wherein

" R3 is 40 - NHCH( Bt )qaBiiRUvie) ofRearinsl& (S04 hegelh &BIc;ds OV, R4d is H and
Rde is H 45 a conpowﬂmf(dﬁqomgb@cﬁ mregnamﬁ NGt ).2, R4a4&s a,
RAb is H RAC s O\ fid s Hdand g & %8’)4 V803516 ¥

PCT/ US97113072 a conpoun Forrm \M’iér rn R3 |s -N(c-

Pr) ( CH2CH2CNp, Rﬂacdnﬁaoqnd 84be§ ha RAQ S Rie 1s H 5 a
conpound of Fornula (R51Q, EGEI QZ‘BBa s -)NI;;I 2ls ﬂggﬁ g”@ﬁme bis H,
Ric is O, Rad is H andffe ts ’a%d‘ 18 a Bn%%ncﬁc?f iSoMAuRAd (

wher ei n R3|s N(CHZCHZO{}E R4a|s Me, Rdb is H R4c is Ove, R4d is H and

Rie is Ha con@%@%petnﬁosm&&AﬁQ (489" GhO- 58, 13 N RREERE, ,
15 R12 is Me, RYP is m, RYC is oMe, RY9 is Me and R4e

is H; '
a compound of Formula (50) wherein R3 is —NHCH(Et)z R4a

is Me, R4b is H, 4c is OMe, qu is Me and R de is

20 H;

a8 compound of Formula (50) wherein a compound of Formula
(50) wherein R3 is -N(Et) 2, ria is Me, r4P is H
14

2 RY¢ is oMe, R?® is Me and rie is H;

a compound of Formula (50) wherein R3 is ~NHCH (CH20Me) 2,

an is C1, qu is 'H, ch is Me, 4d is H and R4e is

30 a compound of Formula (50) wherein R3 is
~NHCH(Et) (CH20Me) , 43 5 c1, RYP is H, RYC is Me,
R%d is H and R?® is H;

a compound of Formula (50) wherein R3 is —N(CH2CH20Me)2

35 rR42 is c1, RAP s H, R is Me, R*? is H and RY® is
H;

a compound of Formula (50) wherein R3 is
-NHCH(CH20ME)(CH2CH20Me) R is c1, R is m, RrYC

40 is Me, R%Y is H and rR?® is n;

a compound of Formula (50) wherein R3 is -N{c~
Pr) (CH2CH2CN), R4@ is Me, RYP is H, RYC is oMe, r%d

is Me and RY® is §;
45
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Rda is A, R4b is H R4c is A, R4d is Hand Rde is 15 H, and 20 a
conpound of Fornula (51) wherein R3 is -NHCH CH2OW)2, Rda is O, Rdb is
H R4 c is (g ‘L(i' is Hand Rde is H 39. A conmpound of claim 31 and

i somers thereo?, 3% er eoi soneric forms t hereof, or mixtures BET/US97/13072
stgreoi sonmeric forns thereof, and pharmaceutically acceptable salt or

pb drug fornms thér EOMPORASr 8FnF25mebe d( TOnpderginsR3 is -N(c-

4- (bi s- (2- met hoxyet hy| P&ni(§pCH2CH), R12 is c1, R4P 5 g, RriC is c1, rid

di met hyl - 8- ( 2- net hyl - 4-imehaxypR8fyi}-§1, 5-a)- pyrazolo-1,3,5-triazine. 40.
A compound of claim 31 and isonmers thereof, 30 stereoisoneric fornms

t hereof, or m Xt uresomposhdr edi Bormila I NMwhielkes ROR3 aod phar maceutical ly
acceptabl e salt or proNdcHgchipome) t{dwes@pfomenherdian; jsaid lgu:;;m)lour}‘ld i 9

4- (bi s- (2- met hoxyet hyl }ankRo) g4@, 75 y ang i€ is u; ’ s A, R

di met hyl - B- (2, 5- di met hyl - 4- fret hoxypheryly [ 1, 5%af' 35

pyrazol o-1, 3, S-Frhagbm oufd oA mmﬂlénqsgf) ?k@i— 4 !gj\disi somerfs t her eof , f
stereoi soneriggforns t , | SI gL eo0i soner i orns thereof,
and phar maceutical ly -2§ﬁ§9%%ﬁ§§%§igﬁﬂﬁﬁécﬁéém Rﬁ%PE%éEb Vfﬁbgﬁ0§51egc

PCT/ US97/ 13072 0 acceptibtd dhlt Ot Hprf®dRug £8rks thereof wherein Ais

CR. 42. A conpoun | 8 of, claim4l and ispners 5 thereof,

st er eoi someri ¢ fo?mgs)‘];x"t1 cgeqr(e]a(;fo?fé@frrﬁuxltaurtggmq\’he’é?’é?@sfs‘ﬁnﬁﬁi“&“f(éfihﬁ. titt eof
and phar maceu\tg cally attdffiatt e sl tHoR prédsdBag RoT nis tthemeoRi®43s #y
conpound of claim42 and i ogprs t her eof 10 sterﬁggsoneric forns thereof,
or mxtures of stereoiSpt i FOERRlendpRYbf Wherrt hRaT rec et FEaFHgOMe) 2,
acceptabl e salt or prd®drug MR T heésedf RABr ks A 8 iphanyha pYeidyl or
2, 3- di hydr obenzof ur anyf/ and each Ar

20 a compound of Formula (50) wherein R3 is

-NH(CH20Me) (CH2-iPr), R43 i5 Me, RYP ig y, RYC jg

Me, R4d is H and RA® is H;
a compound of Formula (50) wherein R3 is -N(CH2CH20Me) 2
’
25 R¥® is Me, R is H, RS is H, R?Y is B and RY® ig
H;

a compound of Formula (50) wherein R3 is —N (CH2CH20Me) 2,

R is Me, R is H, RIC is NMe2, R%Y is H ang RY®
30 is H;

a compound of Formula (50) wherein R3 is
-NHCH (CH20Me) (n-Pr), R43 i5 Me, R4P is u, RYC is

15 Me, RQd is H and Rde is H;

a compound of Formula (50) wherein R3 is
-NHCH(CH20Et) (Et), RY2 j5 Me, RYP is H, RYC is Me,
R4d is H and rie is H;

40 a compound of Formula (50) wherein R3 is
~NHCH (CH20Me) (CH2CH20Me) , R92 js Me, RYP is n, RYC

is NMe2, R4d is H and R4e is H;

a compound of Formula (50) wherein R3 is -N(Et) 2, r42 ig
45 Me, R is H, R4S is c1, R4Y is H and R%® is H;
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is optionally substituted with 1 to 4 R4 substituents. 15 44. A conpound of
claim42 and isoners thereof, stereoisoneric fornms thereof, or m xtures of
stereoi soneric forns thereof, and pharnaceutically acceptable salt or

pro-drug P M03BKer eof wherein R3 is 20 NR6aR7a or OR7. 4xrsesqsgweund of
cﬁm42 and isoners thereof, stereoisoneric forns thereof, or m xtures of

s@ eoi soneri ¢ faoeBBPbHRR €Of , Fﬂhﬁzl&hQ%WCQH&&%'ﬁ 2115% acbﬁ?c&xt %bl § saltlg or
or

pro-drug forms thereg er gdm S 4|aheny
2, 3- di hydr obenzof ur an%lwgan %A i's Sph‘b %Jbsacfldct?tedl\m Hih 1 to 4

R4 substituentsa cefifolR! N% 7 46,3 Lol und of Formul a
(1) of claim4l and 9sgmerif theft;l% %Oﬁh%‘?%onm?rl C4J H?ﬁé?@ﬁﬁ)zor
m xtures of  stereoi Sonetf c§orhs tlﬁ‘eﬁeof‘ b8l Gharfracedut ifcankdy R ‘Scespt abl e
salt or pro-drug fornk thereof wherein Z |s CR2. 35 -205 WO 98/03510
PCTI US97/ 13072 47 SOP Lai m 46 and isqmers thereof,
st er eoi soneric fo?ﬁphger%q‘%&% (% hefre‘éjtg? FsoHﬁFf*éCT‘%@m)z,hereof
and phar macegti cal | yX “act®pisnife s&lstHoerrolierﬂg fPorm;St Heraof RBerei n Ar
is 5 phenyl, pyridyl br 2, 3-di hydrobenzofuranyl and each Ar is optionally
Substituted wt en gpound of claim 46 and
i somer s thereofgl é%r{tizge)oug‘oogQ%fs%g%Rb?g &) ﬁeer o r"rf‘xt'Hr‘ & of BUP is
st ereoi soneric forr‘rBM?'hé? eof’-s §ndRp%aF$m%fe'utH calilsy H aodepf'ble Balt or
pro-drug fodsms ther eof NR6aR7a or 9?7 49. A conpound of
claim 46 and i sOnErE R 5f ForTBl%t E1BoidGHeic R of frs—VhBE EDSf RYY 1% xt ures
of stereoisoneric fdtiws R herdsof, 8 phatevacdt iicakl yndaaéépigm,e salt or
pro drug forns thereof wherein Ar is phenyl, pyri dyI or

, 3-di hydr obenZdf WA &fidF easnl A (50) wherein R3 is ~NHCH(Et),, g4a
is C1, r4P is H, ric is Me, rid is H and ri® is H;

20
a compound of Formula (50) wherein R3 is ~NHCH(Et) 2, péa
is Me, RP is5 H, RYC is NMe2, R is H ang R4e is
H;

25 a compound of ‘Formula (50) wherein R3 is (8-
NHCH (CH20Me) (CH2CH20Me) , R42 g Me, RIP jg g, R4C

1s Me, R4d is H and R4e is H:;

a compound of Formula (50) wherein R3 is
30 ~NHCH (CH20Me) (CH2CH20Me), R2 i5 mMe, RYP is H, R4C
is Me, R¥ is H and R%® is H;

a compound of Formula (50) wherein R3 is (S)-
NHCH (CH20Me) (CH2CH20Me), r4@ is Me, RYP is m, RriC

35 is c1, R% is H and rR%® is H:

a compound of Formula (50) wherein R3 is
~NHCH (CH20Me) (CH2CHa0Me), 42 j5 Me, RIP js g, gAC

%0 is c1, R% i5 H ang r¥® is H;

a compound of Formula (50) wherein R3 is -N(c-
Pr) (CH2CH2CN) , R43 i35 Me, RAP is H, RIC is c1, RrYd
is H and RY® is H;
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is optionally substituted with 1 to 4 R4 substituents, 20 and R3 is
NR6aR7a or OR7. 50. A conpound of claim49 and isoners thereof,
stereoi sonmerjc forns thereof, or mxtures of stereoisoneric fornms thereof,
and phar macP PPNy 25 acceptable salt or pro-drug forms t HRSTASEOTMINGS ei n
and R7a are independently H or Cl-Cl10 al kyl, and each such Ci1-C10
| is optional laycoppbshdtof exbaidia J<sbq> PheHdst i Ruent S-N'HQQ@E?FQ? ,|y
sel ected at each occurﬁeac ft[,é)mﬁglb(;% @ éhc c3 d:ycl oal E‘E
Cl- C4 hal oal kyl, cyanog; O?% SO ’'nR13, Ecgg's co2@1%, apg FO)
NR8COR15, N( CCR15)2 RBCONRL6R15, NR8CO2R13, NRIL6RIL5, CO\IR16R15 ar yI
heteroaryl or fetareéppbihd @és‘%lrmu&acquuﬂﬂepéirﬁﬂm rI‘s46NgEE'

thereof, stereoisomerj,c foaws, t hereqfac oL & of -20 98 035’150
PCT/ US97/ 13072 5 10 skgf egl sorﬁsrl ¢ formsSt Lg afnSd HARZAnBceut #cBi |y
acceptabl e salt og pg I r r .i_.s phenyl, pyridyl or
2, 3-di hydrobenzofuran@?mc E%Eﬁh %%E%)V‘@?J r}h?%su st%ut ed wth.1 to
4 R4 substituents, - ggor apy’ -RL drid Rz Bre thdépehdent |y
sel ected fromH, Cl- 0415a¢ky|R ceﬁcé éyel Barl ki , H'C4 Cl10 cycl oal kyl al kyl .

52. A conpound of claim 51 20;1’d i SO E(Per eof, t greoi someric forms

t hereof, or m xt u?ego%‘?ou &P §§‘ Fl ¢ rter}é‘r of 18 gﬁ‘%ﬂ%’@)ﬂi,cal ly

accept able salt or proRdarngS Mer R Chésete, WRET gis OMB, Reg ahs R7anarede

i ndependent | Yy §[—< or Cl-80falkyl, and each such C1-Cl10 alkyl is optionally
h

substituted w 1 to 3 supst i tuent mdependently 3sel ected at each
occurrence from G& ‘1&7" of YValhareinaRy, 1= ICHE YR, kyll da

cyano, ORL5, 20 SH, S(x:s) Rles, 15 MéI)Z %, 1@@»@0) RAE3 i s NRSGR1E! @
H;

20 a compound of Formula (50) wherein R3 is =N (CHyc-Pr) (n-
Pr), R4 is Me, RIP is H, R4S is c1, R%Y is H and

ri® is u;
a compound of Formula (50) wherein R3 is -N(c-Pr)
25 (CHpCHCN), R42 i5 Me, RIP is Me, RYC is oMe, r4d
is H and RY® g H;

a compound of Formula (50) wherein R3 is -NHCH (Et),,
R is c1, R* is u, RYC is ome, RYY is H and RY®
30 is H;

a compound of Formula (50) wherein R3 is -N(Et) 2, ri2 jg

Cl, R4b is H, ch is OMe, qu is H and Rde is H:

35 a compound of Formula (50) wherein R3 is -N(CH2CH20Me) 2,
R is c1, R is H, RS is oMe, R%d is H and RrY®
is H;
a compound of Formula (50) wherein R3 is
40 -NHCH (Et) (CH20Me), r43 i5 c1, R4P is u, R4C is oMe,
rd is H and R%® is H;

a compound of Formula (50) wherein R3 is -N(Et) 2, Rqa is

.5 c1, R is u, rY° is cN, RYY is H and RY® is H;
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N(COR15) 2, RBCONRL6R15, NR8CO2R13, NR16R15, CONR16R15, aryl, heteroaryl or
het erocyclyl. 25 53. A conpound of claimb51l of Formula (51) RB N NN
FORMULA (%é% -207 WD 98/ 03510 PCT/ US97/ 13072 10 and i soners thereof,
stereoi soN¥? ¥ s thereof, or nixtures of stereoi sonerperigrnsess her eof ,
a pharmaceutically acceptable salt or pro drug forms 5 thereof selected

f the group GoRgh rLu 51) wherein R3 is

-NHCH(n-Pr)2, R4a IﬁBhHHV\%ﬁ Fﬁ%)ﬂww hl% 4B§ g H' Rde is H a

conpound of Formul a g51§ ang{g% s l?\IILT(‘IH( @HZOP«E)Q' al§ oMep, READ i s
n

H R4c is M, R4d is R TsisHii 15 a compound of Formula (51) wherein
R3|s-N( R4 Rih is H R4C is Me, R4d is H and Rde
is H a corrpound o%‘p ??ru?g g{%’l Jv%e‘rsé)) wﬁSrFé“ KécJ-SZO‘N’K)H(GBHQMCI\I) ,
Rda is Me, Rab is H RRACIEsChe RRAdLs ity W %ndsRee, 5% ia wamaoudd of
Fornula (51) wherei nHR33P§ N( CI-lZCI—lZOVE)Z 25 Rda is G, RAbis H Rdc is
Me, R4d is H and Rde is npound of Formula (51) wherein R3 is
- NHCH( CH2OMg) 2, 36°'§%°‘ﬂ’bdF&% F%f"gla R20)j ¥hpre RacRT siavel (CRagHpaMe) and Rée
is H a cotfbound ofRi‘:%rHﬂI’éP'(B‘_L vitfertie RIR315sOMOHGHEL)2 n RAa riS O, R4b
is H R4c is Me, R4d'TsH and Rde is H
a compzund of Formula (51) wherein R3 is -N(CH;CH,0Me),
. 4b . y
s E;aa;; cl, R is u, RS is cl, R%Y is H ang RI® is
a compound of Formula (51) wherein R3 is —NHCH (CHz20Me) 2,

4 ; . ,
E @ is c1, R j5 4, rRYC 5 cl, R is H and rY® is

20
38. A compound of claim 31 and isomers thereof,
stereoisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, and pharmaceutically
acceptable salt or pro-drug forms thereof, wherein
25 said compound is 4-(bis- (2-methoxyethyl)amino)-2,7-
dimethyl-8~(2-methyl-4-methoxyphenyl)-[1,5-a]-

pyrazolo-1, 3,5~triazine,

40. A compound of claim 31 and isomers thereof,

30 stereoisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, and pharmaceutically
acceptable salt or pro-drug forms thereof, wherein
said compound is 4-(bis-(2-methoxyethyl)amino)-2,7-
dimethyl-8-(2,5-dimethyl-4-methoxyphenyl)~[1,5-a]-

35 pyrazolo-1,3,5-triazine.

41. A compound of claim 4 and isomers thereof,
stereoisomeric forms thereof, or mixtures of

stereoisomeric forms thereof, and pharmaceutically

/s -204- THIS SHEET HAS BEEN
REPLACED




a conmpound of Formula (51) wherein R3is -N(Et)2, Rda is M, R4b is H R4dc

Is M, R4d is Hand Rde is H a conpound of Formula (51) wherein

Pr) (CH2CH2CN)., Rda is Me, Rdb is H and Rde is H a compound of Formula

(51) wher ei n WRIOBISCPON), R4a is Me, Réb is H and Rée is BET/A®D7072 N( n
H R4c is M, R4d R3is -N(n is H Rdc is Mz, R4d -208 WO 98/ 03510 O

P US97/ 13072 a coapoepichiafe Rorytllea b5$)dwt@r€dﬂth%n'e§eo%'F@#éfbln A is
" Ba

Pr)(CH20we), Rd4a iscfd, R4b is H Ric is M, R4d is H and Rde is
compound of Fornula (51) wherein R3 is -NHCH(Et)2, Rd4a is Me, Rdb is H R4c

is OV, R4d is Hand R4de is H a conpound of Fornmula (51) wherein R3 is

- NHCH( CH20Me) 2, 10Rdéa, |sAMbmﬂg,d SfHroBAG1A S(AMRy£ ?@é%&gﬁg Rde |sta a

corrpound of Forgul X'ﬁ%r]é) wherein R3is (S) R4C 5-NH
is'Me, R4b is H, Had SEETACLHAMRELC | LogmS ShesApEuner otiNtomes| af( 51)
wherein R3 is -NH(@@@GZ-@W)E@ECX/E;mR%he&d‘tB aRdbpharthcdGidag Ve, R4d is

Hand Rde is H a eigetndief 5 N(CHZCH Owe) 2,
20R4a is Me. R4b is H R4dc 1|%S SEIQE”H I%—fg]g 5.9 E\?eﬂ? ”25a conmpound of

Formul a (51) wherein R3 is -NH(Et), R4a is M, RAb is H R4Cis Me, R4d is
H and Rde is H; 43. A compound of claim 42 and isomers thereof,

10 stereoisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, and pharmaceutically
acceptable salt or pro-drug forms thereof wherein Ar is
phenyl, pyridyl or 2,3~dihydrobenzofuranyl and each Ar
is optionally substituted with 1 to 4 RY substituents.

15
44. A compound of claim 42 and isomers thereof,
stereoisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, and pharmaceutically
acceptable salt or pro-drug forms thereof wherein R3 is

20 NR6aR7a or OR7,

45. A compound of claim 42 and isomers thereof,
stereoisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, and pharmaceutically

25 acceptable salt or pro-drug forms thereof wherein Ar is
phenyl, pyridyl or 2,3-dihydrobenzofuranyl, and each Ar
is optionally substituted with 1 to 4 R4 substituents,
and R3 is NR6aR7a or OR7.

30 46. A compound of Formula (1) of claim 41 and isomers
thereof, stereoisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, and pharmaceutically
acceptable salt or pro-drug forms thereof wherein Z is
CRZ,

35
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a conpound of Formula (51) wherein R3 is -NHCH(n-Pr)2, ORda is Me, Rdb is
H Ric is A, R4d is Hand Rde is H a conmpound of Formula (51) wherein R3
i s -NHCH(CH20Me) 2, R4a is Me, Rdb is H R4Cis O, R4d is Hand Rde is H
35a conmpouW® 80388 mul a (51) wherein R3 is (9) -NH( CH2CH2 Qepndd2/ s, Réa is

Rdb is H 0Cl, R4d is H and R4e |s H Rdc is a corrpoun&l4gf ForHrruICIa
( wherein R3 s R4 CMF Rda is Me S
Rad is H and R4eh|s FF g&gg#ggun 1309 S PPTRRSr EROFSRE i s - N(n- 45Pr)
(CH2CH2CN) R4a5F§r%ls%lﬂ‘P1Cs ermR4éh¢JseCE§v90rthdlxteréta5m Rde is H, -209-

10 PR, ¢ A2 E wherein R3 is
J WD 98/ 035 € 2OVl dnidY &o@ﬂgpQN@EEdg Qﬁ a&%?gutlca Iy Ya compound

;nl\l ( Efﬁﬁm 54?51|\/e e?%éé]ﬁs sal%gc I)‘SBM‘ Czieﬁ?a\/é eXeiVivhemedni arCls R4b is.

H M, R4d i5s HPRERY R zmrriigym 0102a31mrm@urndeo£oﬁofmylaa@@lga%eﬁgl nR3is

- NH( CH2CH2OVe) CHREMbt ¥ 11§ Slibs Ryt dYe i BEd, i S, Hy angd s H Rocisis
R3'i's -NPEF?E Basis

H Roc is is a conpound of Formula (51) mhereln d
Rdb is H Roc is Me, R4d is Hand Rde is H, 15 a conpound of Fornula (51)

wherein R3 is - N&- P )qaBIHROHRCNE, cRéin 5 Mad Rébmé ss HneRdoeis Ovb, Rad is

Hand Rde is H stereoisomeric forms thereof, or mixtures of
10 stereocisomeric forms thereof, and pharmaceutically
acceptable salt or pro-drug forms thereof wherein R3 is
NR6aR7a or OR7,

49. A compound of claim 46 and isomers thereof,

15 stereoisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, and pharmaceutically
acceptable salt or pro-drug forms thereof wherein Ar is
phenyl, pyridyl or 2,3-dihydrobenzofuranyl, and each Ar
is optionally substituted with 1 to 4 R4 substituents,

20 and R3 is NR6ar7a or OR7,

50. A compound of claim 49 and isomers thereof,
stereoisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, and pharmaceutically
25 acceptable salt or pro-drug forms thereof wherein
R62 and R72 are independently H or C1-Cig alkyl,
and each such C3-Ci10 alkyl is optionally
substituted with 1 to 3 substituents independently
selected at each occurrence from C1-Cg alkyl, C3~-
30 Cg cycloalkyl, halo, C3-C4 haloalkyl, cyano, ORLS,
SH, $(0)nR13, COR1S, coyr15, oc(0)R13, NR8CORLS,
N(COR15),, RBCONR16R15, NRBCOR13, NR16R1S,
CONR16R15, aryl, heterocaryl or heterocyclyl.

35 51. A compound of claim 46 and isomers thereof,
stereoisomeric forms thereof, or mixtures of

/e -206-



a conpound of Formula (51) wherein R3 is -N(c 20 Pr)(CH2CH2CN), Rda is d,
Rdb is H, Rd4c is Me, R4d is Hand Rde is H 25 30 a conpound of Formula
(51) wherein is -NHCH (n- Pr)(CH20We), Rd4a is Me, Rdb is H R4C is QOw,
Rad is H aWd’W&%‘ol s H a conpound of Formula (51) wherein REFVSITAMATH ( n-
P (CH2OWe), Rda is O, RAbis H Rd4c is M, RAdis Hand Rde is H a

c@bound of Fo(rjnuls&e(réb):.sme&etnfRBms StheN'é@'ﬂ(,Efa)u%l p%gmabéu&cajﬁgﬁ)ijml_'
Ric is Ove, R4d i R ou rmul a erein
R3 is - NHCH(Et)?2, %ﬁ%tgwﬁrgghﬁb“%ﬁ “4he %gp&%“ of SWREIHIN R4e is H;
a conmpound of Formula (9F) ighehennl RPYsidny @I-ﬂZ@I—lZ%)iQ;lrosdmwmﬂnyJMb is

H Rdc is Ove, R4d is H andaRdeeadl As d
wherein R3 is & NHCH( CI—I2C]VI5\)§l gga Rda is £ @%%FHQHSQEEEQEHP&&P%&I

and Rde is H>-210 WO 98/ 0381 5CT?‘t‘Jé§t7‘/r1‘£ﬁ3"725 '0 a conpound of Fornul a (51)
wherein R3 is -N(Et)2, -Rdais SNRMR72R4b ORJ BindR4c is C, R4d is H and R9e is

H, ‘a conpound of Fornulal( 8y mheéfé N R Peh delle Ely) Belg@@ea fﬁcﬁn %1

H R4c is Owe, R4d|sC]VEang‘(Rffe ‘1: acorllgli of For reln
R3 is -NHCH(Et)2, Rda 10 is Y ran3T%6 KYRPEYIoVES-RUD is Ove and Rde is
H, a ';onmpound of Fornula (5¢rlohkkelaldd .is - N(CH2CH2OW)2, Rda is d,
Rdb is H R4cyps A, R4d is Hand R4e is H, 15 a conpound of Formula (51)

V\herelnR3|s-NHCH(CHZC]VE)2 Rda is G, R4b is H R4c is A, R4d is H and
Rie is H compound of claim 51 and isomers chereof

stereoisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, and pharmaceutically
acceptable salt or pro-drug forms thereof wherein
15 R%a and R72 are independently H or C1-CqQ alkyl,
and each such C1-C10 alkyl is optionally
substituted with 1 to 3 substituents independently
selected at each occurrence from C1-Cg alkyl, C3-
Ce¢ cycloalkyl, halo, C1-C4 haloalkyl, cyano, OR15,
20 SsH, S(0)pR!3, corlS5, coprl5, oc(o)RrR13, NR8CORLS,
N(COR15),, RBCONR16R15S, NRBCO,R13, NRI6R1S,
CONR16R1S, aryl, heteroaryl or heterocyclyl.

53. A compound of claim 51 of Formula (51)

25
R3
7 “N=—N
> N
N
4QR Rda
4dR R‘b
Rdc
FORMULA (51)
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a conmpound of Formula (51) wherein R3is 20 -N(Pr) (CH2CH.,CN) 4a 4b 4c R
25 is Cl, Ris H Ris d, R4dis Hand Rde is H a conpound of Formul a
(51) wherein R3is -N(Bu)(Et), Rda is d, Rdbis H R4c is d, R4d is H
and Rde i sWP980¥1¢onpound of Formula (51) wherein R3 is - Nidgiidsh) gz OVe,
R‘Ls G, RAbis H RACis A, RAd is Hand Rde is H, 30 a conmpound of

F la (51) wherein R3is -NHCH(Et)2, Rda is O, Rdbis H R4c is O, R4d
is Hand Rde isé@d 35 _a_conpound of Fornula (51) wherein R3 is -NHCH(Et) 2,
Ria is Me, RabIS ASCRIES| EhfEcoRuFrieenisARe e farms thegemound of
Fornmul a (51) whéH&tHrRS P st tom2riR4dorins Herddd) iasidH, R4c is Me, R4d
is Hand Rde i s pHarmacegpod f ( rein R3 is -NHCH(Et)2, R4a
40 is Me, R4p igﬂH, RAC ii %ﬂfplf4d§%{p§%h§gn§;£ﬁ\é&e§ﬁ 489, Le5RSound of |
Formul a (51) > whéPEFRCRaselecthgd Xromahpsarape RAsisting Rec is Ove, R4d is
Hand Rde is H and -211 0 WO 98/ 03510 a conpound of Formula (51) wherein
R3 is -N(Pr)(Ca2CoRfbhnd RIA Bernidda R4D) i dhébefRI § sWRycufddpls, H and Roe
is H 5 54. A conpoupéaof chai mp4l i%ng i 500€[ S %herqqf N s{ierem @!mari C
forms thereof, or mjtures of' stercol$oiterit’ fOrme t héfedf andng =~ is.
pharmaceuti @l 1y acceptable salt or pro-drug forns thereof, wherein 10
sai d conpound i 8 ZdehBopented FVMALa2,(51 A vl iy R3( 23 Uﬁ%@ﬂ'é&' t
hoxyphenyl)-[1, 5-a) - gya azol ppyrd4m q_isng. % A &genp%uad_o cl‘al%n 2.and
and’ i soners thereof,y,stereoi'soneric forns tHeredt, or ‘fi ¥t &PesRof 45
stereoi soneric forns thereof, and pharmaceutically

15 a compound of Formula (51) wherein R3 is ~N (CH2CHa0Me) »
1} a ’
§4a is Me, R4b is H, R4c qu is K and R4e is

is Me,

a compound of Formula (51) wherein R3 is ~N(c-
20 Pr) (CHaCH2CN), RA2 5 Me, R is H, RYC is Me, r4d
is H and R9® is u;

a compound of Formula (51) wherein R3 is ~N (CH2CH20Me) 2,

a5 R is c1, R is H, RYC is Me, R is H and RY® is
H;

a compound of Formula (51) wherein R3 is -NHCH(CHZOMe)é,
R12 is c1, R% is H, RIS is Me, R%Y is H and RY® is

Ho
30 ’
a compound of Formula (51) wherein R3 is ~NHCH (Et) 2, ria
is c1, R is H, R4S is Me, R is H and RY® is u;
a compound of Formula (51) wherein R3 is -N(Et)z, gr4a jq
35 Me, R is H, R is Me, R?9 is H and R%® is u;
a compound of Formula (51) wherein R3 is -N{(n-
Pr) (CHaCH2CN), RA2 j5 Me, RP is H, R?C is Me, R4
is H and R%® is H;
40

a compound of Formula (51) wherein R3 is -N(n-
Bu) (CH2CH2CN) , r42 s Me, R is H, RYC is Me, RYd
is H and RY® is H;
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acceptable salt or pro-drug fornms thereof, wherein said conpound is

7- (D et hyl am no) - 2, 5-di net hyl - 3- (2-

met hyl - 4- met hoxyphenyl - (1, 5- a] - pyrazol opyri m di ne. 20 56. A conpound of

cl ai m 51 and“f%?v?pﬁ’é?@ t hereof, stereoisoneric forms thereof, PoT/USo¥igres oOf
S eoi soneric forns thereof, and pharnmaceutically acceptable salt or

p drug forns thepegfmpdVhisd & id.c und i s, _

7- (N- ( 3- cyanopr opyl )Qeclg\l-%gpp?'fﬂzr(}%?‘lu%g Sgg d‘l"rr‘r%fg‘lw B (@,A—NEFﬁén'

t hyl phenyl )- (1, 5-a)- pyr azol oy i i & nerS5¥er R pharfrdbed i cas ¥enppdftion

conprising a phar maceut i 324 | adeptabl e carrier and a therapeutical 30 |y
effective armound of a coqr)[ﬁ_‘odén %f claim4. PCT/US97/ 13072 58. A

pharmaceuti cal “conposth & bi°§f"H§aa(5 hafhereei iRvaliisy -HEER pEab] e g4
carrier and a therapeutitdfe, IR/ “efiedti B&° anwuone ofR Y demaodnd pfeclaign 24.
35 1) -212 TH'S SHEET HAS BEEN REPLACED WO 98103510 PCT/ US97/ 13072 0O 59. A
pharmaceut i cal corfbdAMRPR L SFpFPENAYR alS bhatheredat Réallby-niceptmiume ) ,
carrier and a therapeutditalis Mg, ekfBcisvie, atfints @iMeg REAPOUNG of 4 Gl m 38.
60. A phar macetti cal cofpdii ti on conprising a pharnaceutically acceptable
carrier and a therapeutical- |y effective anount of a conpound of claim 39.
61. A pharmaceut i Galcor®epsdi PEfofoemwps i € 1ng wherghar RAcest (sl |y acceptabl e
carrier and a ther apeutiNHICH2EH2@Me )e2itaiOMe , arbaNt s Ofie A gdnpquid qReclk ai m 40.
62. A pharnaceutical composi‘fi 9s goaRd iging @y pharmaceutically acceptabl e
carrier and alfherapeutical- |y effective anount of. a conpound of claim 53.
63. A pharnmaceuti @alcoopnpodi ¢ f ofeeougy | S1Ngwherphar RBCeti cally acceptabl e
carrier and a therapeut-NeakH,ty.mid)anbme, apbuni qfe a enpQupd phccl ai m 54.
64. A pharmaceutical cegpoghti oo goimy igieng a, . ’ s

20 a compound of Formula (51) wherein R3 is =N (CH2CH20Me) 3
4
§4a is Me, R4b is H, ch is Cl1, rid is H and R4e is
. a compound of Formula (51) wherein R3 is -NH(Et), réa

: is
25 Me, R is H, R%C is Me, R is K and RY® is H,

a compound of Formula (51) wherein R3 is =NHCH (n-Pr) 2,

R is Me, R%P 15 1, R is c1, RYY is H and RY® is
H;
30

a compound of Formula (51) wherein R3 is ~NHCH (CH20Me) 2,
ria is Me, rib is H, réc is Cl1, rid is H and RY€ is
H;

35 a compound of Formula (51) wherein R3 is (S)
-NH(CH2CH20Me ) CH20Me, R92 5 Me, RIP is u, RYC is

cl, R is H and R%® is H;

a compound of Formula ({(51) wherein R3 is
40 -NH (CH2CH20Me) CH20Me, R4 j5 Me, RAP is H, RYC is
c1, ’% is H and R%® is H;

a compound of Formula (51) wherein R3 is -N(n-
Pr) (CH2CH2CN), R%3 i5 Me, RYP 15 H, RYC is ome, RYY
45 is H and R%® is H;
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pharmaceutically acceptable carrier and a therapeutical- |y effective
anmount of a conpound of claimb55. 65. A pharnmaceutical conposition
conpri si n%a har maceutical ly acceptable carrier and a therapeutical- |y
effective Qr?)q.fﬁ?’ 10f a conpound of claim56. 66. A method cbCcrusatidm
afgective disorder, anxiety, depression, headache, irritable bowel
siirome, post-%z&g&%bgdsgge ) rg‘ilforder, supranuc%ear pal sy, i mmune

suppr essi on, Al zhei mer+s dhSeasE @g%ﬁ]r’oiWFé&lignﬁ #F SRR 2, amdrexia
nervosa or other fe&8in§ Ei §8rterR™drig Qi & i%ns Hr aigd ox 4l cohgl

wi t hdrawal synmptons, inflanmatory di seases, cardi gvascul ar or
heart-rel at egd difs&QEBEUNEPF | Fo UL 3(SURFheTefE BREET (RULE 26) 0 WO

98/ 03510 PCTY US97/ 130%8 (BHabizqMe) QHzRMA, | RiRinosieti cird®cy svinr ug4Enf gct i ons,
henorrhagi c stress, MbesRE§, isri esrid I84%,ish@ad and spinal cord traumas,
epi | epsy, stroke, ulcers, anmyotrophic lateral sclerosis, hypoglycema or a
di sorder the treéaraepound ohikdrmdr s lef Waetetn or3 facilitated by
ant agoni zi ng CRF, i neNBdCRgHpOMenaH0Me i k€3 {0 i seAderg jnd ceg%or

facilitatedlby CRF, g, réIMR sy GOUPIH4® ng gdm nistering to'the | a
therapeutically effective anmount of a conpound of claim4. 67. A nethod of

treating affectaveotpsmdlass Foxmulat wsidepressi®mn3 headag %°Fi r%&é apl e

bowel syndrone, posgjptrgabretd g, stysess disorded, . sypranuclsgal’ pal sy-S i mune
suppressi on, Al zheinerfs di seas’efRr gaétsr Iglﬁhtgst i hial cﬁ%"eg‘ses}saﬁbr exi a

nervosa orit hercdmesling of seene qeyg afidicid o (drug or  al cohol
W t hdrawal s tons, py A8 hsease | ovascplar or
34 pLnle E&% E!pro‘bferiri“, p???n&ﬁ #nnﬁﬁ%d%?i%‘ﬂ%'néyqdvi rus

heart-rel ated di seasgs, feril )
infections, henorrhiyi't ¥4 &s, 6o8sity, infertility, head and spinal

cord traumas, epidansincyCSrnths® 1, MUYV §,'afgLal sclerosis,
ypoglycemzy Pr) (CH2CH2CN), R92 is c1, RYP is n, RC is Me, R4
is H and R%® is ;

a compound of Formula (51) wherein R3 is -NHCH (n-
Pr) (CHpOMe), R%® is Me, RYP is H, RYC is oMe, RrYd
25 is H and R4e is H;

a compound of Formula (51) wherein R3 is -NHCH (n-
Pr) (CHOMe), r92 s c1, R4P 15 H, RYC is Me, RYD is

H and R4e is H;
30

a compound of Formula (51) wherein R3 is ~NHCH (Et) 2, rda
is Br, R4b is H, R4c is OMe, R4d is OMe and RI® is
H;
35 a compound of Formula (51) wherein R3 is -NHCH (Et) 2, ria

is Br, R is H, R%C is oMe, R%Y is H and RY® ig u;

a compound of Formula (51) wherein R3 is =N (CH2CH20Me) 3,

R42 is Br, R is H, RYC is ome, RYY is H and Rri®
40 is H;

a compound of Formula (51) wherein R3 is —NHCH (CH20Me) 2,

r42 js Br, R4P RC is oMe, R4 is H and RrY®
is H;

is H,

45
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di sorder the treatnment of which can be effected or facilitated by

ant agoni zing CRF, including but not I|imted to disorders induced or
facilitated Q%Dﬁﬁﬁ J n mammal s conprising adm nistering to the mammual a

t her apeutically 2PP%tive anount of a conpound of cl ai m 24. PEB/US¥/138T2hod

ofgat reating affective disorder, anxiety, depression, headache, irritable

b |  syndrone, pQst. t] ieSOrder, su nucl ear pal sy, immune
suppr essi on, Al zhe?ngf}né%glaggg.s@{rggl ﬁglﬁgt "e"gﬁiﬁﬂ p%’las‘éas'é'éf:tghorie as
nervosa or other feedi f§:dRsor#&rf. dt ug i8d@iket RON, iHugnar RIF41SUN- SHEET
(RULE 26) WO 98/ 0%5%8 PCT/%JSQ%/ 307@"3& S?hol vvit,hdrajwal synpt ons,

i nfl ammat ory di seaSeS°TPREP j RV astit " d he‘é’ﬂ?‘ier}%aﬁedsdi‘ éBeks, Hi&rislity
probl ens, human®i munod€ti cRencis RS nbeoMe ok’ icioner hagi R4St 1 €35,
obesity, infertility, head and spinal cord traumas, _epil epsy, stroke,

ul cers, anyotrophi 8 FArRPWId Rf Fiarsda K§bborRaredinaRir ia -NEGHIRIDN  t R42
treatnment of which can bes eff extRrdom, RAEI {4 tated R 28t 8EONi fd NeP eCRE,

i ncl udi ng but t limted to disorders induced or facilitated by CRF, in
manmal s conpri ST ng adm nistering to the manmal a therapeutically effective
amount of a conpouRdYFPOWNIhiqh T@rmgda A5 hettiededh R?emiﬂg(cafzfcegbi«mez,

di sorder, anxiety, depm%%sis)rcl,heté&a(ibeﬂ, iK% tiableg , bRMGI ; 5 B YN R, is
post-traumatic stress disorder, supranuclear pal sy, |inmmune suppression

Al zhei ner' s di sease, gastrointestinal diseases, anorexia nervosa or other
feedi ng di sorder, ArerPreydiccoifoRoranly t¥l)alwhelelin RP t helr-aualH (EHIDMONS,
infl ammat ory di seases, rR¥ridi evgsedPags oy, hefer ti<r ghat géd d{iq_p%%%, ﬁerg'y ity
probl ems, human i munod&ficiency virus infections, henorrhagic spress,
obesity, infertility, head and spinal cord traumas, epilepsy, stroke,

ul cers, a compound of Formula (51) wherein R3 is
20 —?é?r)(CHZCHZCN), R12 is c1, R is u, RYC i c1,
RI? is H and R%® is u;

a compound of Formula (51) wherein R3 is =N (Bu) (Et), rda

’s is c1, R is u, R is c1, R is H and R?® is y;

- a compound of Formula (51) wherein R3 is
-NHCH(Et)CH20Me, Rr3 j5 c1, R0 is n, RYC i5 c1,
R4d is H and RY® is H;

30 a compound of Formula (51) wherein R3 is -NHCH (Et),, gia
is c1, R%¥ is n, RC is c1, R is H and R%® is H;

a compound of Formula (51) wherein R3 is -NHCH(Et),, gréa

is Me, R4b is H, R4c is Me, R4d is H and R4e is H;

35
a compound of Formula (51) wherein R3 is -NHCH (Et),, géa

is ¢1, R is H, RYC is Me, RYY is H and RY® is H;

a compound of Formula (51) wherein R3 is -NHCH(Et),, g4a
40 is Me, R'P is H, R¢ is c1, R is H and RY® is u;

a compound of Formula (51) wherein R3 is -NEtp, 42 jg

Me, R¥P is H, RIC is oMe, RIY is H and R%® is H;

and
45
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anyotrophic | ateral sclerosis, hypoglycem a or a disorder the treatnent of
whi ch can be effected or facilitated by antagoni zi ng CRF, including but
not limted to disorders induced or facilitated by CRF, in namuals

corrpri si ngW&# %8t ering to the mammal a therapeutical |y péfpgdiNg,amount
a conmpound of claim39. 70. A nethod of treating affective disorder,

.ety depresslon headache, irritable bowel syndrone, post- traunatlc
stress di sorder, sﬁﬁﬂﬁﬁﬁfiéarFﬁamsya (Surheseppr 83sion, Al zheimer's 215
sussrM sM (RULE 26) i W@@gﬁmsﬁecmmﬂsgwsmepgﬂ?sg@ap rgast Lobpt est i nal
di seases, anorexia netifbsiz Homnat RA® {eegli ng di sorder, rug a 5| ction, drug
or aIcohoI i t hdrawal synptons, inflanmmtory diseases, cardlovascular or
heart-rel ated di seases, fertility problens, human i munodeficiency virus

i nfections, hersur.r haglc@ms,bﬁggsofo@%hg Y51 a'?ifdeﬁtsbhé}y . head and spi nal
cord traunmas, a otro Ia'}errgl ’scl erosi s,

ul
hypogl yceni a orpslte%g SPﬂgfl?hgof’P%éthr?é'ﬁP of °V\h‘f‘b’FF‘t!‘eﬁ$ Ioé ef fected or
facilitated by #¥ea§eAs2MAYi CREQrmscihediend, bahd r;ﬂtarn{aldihtﬂzéam{d' sorders
o

i nduced or faci laiccapedbhy SR 1ok brJTHTE %ogﬂmﬂa dod adg‘?re ering to the

manmal a tﬂgr apeut| cal lé effect] ve anount o ound" tTai m40. 71.
A method of 'treafi-AgCarPRERe VS df sor@entylanineryR, %@pmessybm teadache,

irritable bowel mesymérémetmpnmn&t[ucssarqs;srdhos_@rp%&mlém anucl ear
pal sy, inmune suppression, Al zheiner's disease, gastrointestinal diseases,

anorexi a nervosa.or Qther feedlng di sorder, drug addiction, drug or
al cohol  wi t hdr3dal SyhpPBALNT | ¥F |t 6 yaad dssomegar thevast,ul ar or
heart-rel ated dsteasessoferid |idyns phebL6RE, o iR wi-gUGPdef i ci ency Vi rus

i nfections, |5 hegPgrhagiGmsty cesf%rm%bgﬁgg'gd)f,l f& tlh'a'r%n ceDteggalalnyd
acceptable salt or pro-drug forms thereof, wherein
said compound is 7-(Diethylamino)=-2, 5~dimethyl~3~ (2~
methyl—4-methoxyphenyl-[l,S-a]-pyrazolopyrimidine.

20 56. A compound of claim 51 and isomers thereof,
stereoisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, and pharmaceutically"
acceptable salt or pro-drug forms thereof, wherein
said compound is 7- (N~ (3-cyanopropyl)-N-propylamino) -

25 2,5-dimethyl-3-(2, 4~dimethylphenyl)-(1,5-a]-
pyrazolopyrimidine.

57. A pharmaceutical composition comprising a
pharmaceutically acceptable carrier and a therapeutical-
30 1y effective amount of a compound of claim 4.

58. A pharmaceutical composition comprising a
pharmaceutically acceptable carrier and a therapeutical-

ly effective amount of a compound of claim 24.
35
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spinal cord traumas, epilepsy, stroke, ulcers, anyotrophic |ateral
sclerosis, hypoglycema or a disorder the treatnent of which can be
effected or _facilitated by antagonizing CRF, including but not limted to
di sorders i MRACEYPSH facilitated by CRF, in manmals conpri sPEEUSI7/13072

ag@ nistering to the manmal a therapeutically effective anobunt of a
ciibound of claim53. 72. A nethod of treating affective disorder,

anxi ety, depressiPdn, ReRGACRECEPEiFRLLFAMRIMNI0P GOPRY istn@sdrurE sir PLE
WO 98/ 03510 PCT/ E887ha80URitadyndiceept gdst chraignt h6d Si I Edr 4P A 1A -

supranucl ear  pah$ye rkBBEDGe SHRRESS S Oy d%'n@%ﬁkg‘féiéfc %Jang‘fésg 4 sor der

gastroi ntestinal diseases, anorexia nervosa or
drug addi ction, drug or alcohol wthdrawal synptons, inflamratory
di seases, cardi 60aschl phapnabeat icaklaimpdsdicseasesmpf£sindidy probl ens,

human i mmunodefi gi i I nfect i henorr hagi c, stress, obesity,
infertility, heaghggﬁgcéf§%Ehiigwﬁgééagégég,Sgﬁff%ﬁsindsﬁrﬁ%ﬁg?p@PGéF§¥'
amyot r ophi ¢ | at et#l e§Eet bse samadwpofy eesomponnd ofiiclaider3%.he treat nent of

whi ch can be effected or facilitated by antagonizing CRF, including but
not limted to disorgders_induced or. facilitated by CRF, in mammals
conpri si ng adm nlggt erzlgn%h?f)m?%%u%‘:l%lcogpotgﬁg?ﬁrﬁ)e‘félri‘%%ﬂlEljﬁ‘gefaf ective anount
of a conpound ofPharmieeBsicaldy Aareprhedlefcarebdr rpdafsf etkirdpedt 64 Uer ,
anxi ety, depressjpnerfieadardiamduniti babhecba¥ehng HNIQTR, 4B0St - traumatic

stress di sorder, supranuclear pal sy, inmune suppression, Al zheiner's
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ly effective amount of a compound of claim 53.

63. A pharmaceutical composition comprising a
pharmaceutically acceptabie carrier and a therapeutical-
ly effective amount of a compound of claim 54.

64. A pharmaceutical composition comprising a
pharmaceutically acceptable carrier and a therapeutical-
» ly effective amount of a compound of claim 55,

65. A pharmaceutical composition comprising a
pharmaceutically acceptable carrier and a therapeutical-
ly effective amount of a compound of claim 56.

66. A method of treating affective disorder,

anxiety, depression, headache, irritable bowel
syndrome, post-traumatic stress disorder, supranuclear
palsy, immune suppression, Alzheimer's disease,
gastrointestinal diseases, anorexia nervosa or other
feeding disorder, drug addiction, drug or alcohol
withdrawal symptoms, inflammatory diseases,
cardiovascular or heart-related diseases, fertility
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henorrhagi c stress, obesity, infertility, head and spinal cord traumas,

epi | epsy, stroke, ulcers, anmyotrophic lateral sclerosis, hypoglycema or a
di sorder the treatnment of which can be effected or facilitated by
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67. A method of treating affective disorder,

anxiety, depression, headache, irritable bowel

syndrome, post-traumatic stress disorder,

supranuclear palsy, immune suppression, Alzheimer's

disease, gastrointestinal diseases, anorexia nervosa

or other feeding disorder, drug addiction, drug or

alcohol withdrawal symptoﬁs, inflammatory diseases,
cardiovascular or heart-related diseases, fertility

problems, human immunodeficiency virus infections,

hemorrhagic stress, obesity, infertility, head and

spinal cord traumas, epilepsy, stroke, ulcers,

amyotrophic lateral sclerosis, hypoglycemia or a

disorder the treatment of which can be effected or

facilitated by antagonizing CRF, including but not

limited to disorders induced or facilitated by CRF, in

mammals comprising administering to the mammal a
therapeutically effective amount of a compound of

claim 24.

68. A method of treating affective disorder,
anxiety, depression, headache, irritable bowel
syndrome, post-traumatic stress disorder,
supranuclear palsy, immune suppression, Alzheimer's
disease, gastrointestinal diseases, anorexia nervosa
or other feeding disorder, drug addiction, drug or
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alcohol withdrawal symptoms, inflammatory diseases,
cardiovascular or heart-related diseases, fertility
problems, human immunodeficiency virus infections,
hemorrhagic stress, obesity, infertility, head and
spinal cord traumas, epilepsy, stroke, ulcers,
amyotrophic lateral sclerosis, hypoglycemia or a
disorder the treatment of which can be effected or
facilitated by antagonizing CRF, including but not
limited to disorders induced or facilitated by CRF, in
mammals comprising administering to the mammal a
therapeutically effective amount of a compound of

claim 38.

69. A method of treating affective disorder,

anxiety, depression, headache, irritable bowel
syndrome, post-traumatic stress disorder, supranuclear
palsy, immune suppression, Alzheimer's disease,
gastrointestinal diseasesf anorexia nervosa or other
feeding disorder, drug addiction, drug or alcohol
withdrawal symptoms, inflammatory diseases,
cardiovascular or heart-related diseases, fertility
problems, human immunodeficiency virus infections,
hemorrhagic stress, obesity, infertility, head and
spinal cord traumas, epilepsy, stroke, ulcers,
amyotrophic lateral sclerosis, hypoglycemia or a
disorder the treatment of which can be effected or
facilitated by antagonizing CRF, including but not
limited to disorders induced or facilitated by CRF, in
mammals comprising administering to the mammal a
therapeutically effective amount of a compound of

claim 39.

70. A method of treating affective disorder,
anxiety, depression, headache, irritable bowel
syndrome, post-traumatic stress disorder,
supranuclear palsy, immune suppression, Alzheimer's
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disease, gastrointestinal diseases, anorexia nervosa
or other feeding disorder, drug addiction, drug or
alcohol withdrawal symptoms, inflammatory diseases,
cardiovascular or heart-related diseases, fertility
problems, human immunodeficiency virus infections,
hemorrhagic stress, obesity, infertility, head and
spinal cord traumas, epilepsy, stroke, ulcers,
amyotrophic lateral sclerosis, hypoglycemia or a
disorder the treatment of which can be effected or
facilitated by antagonizing CRF, including but not
limited to disorders induced or facilitated by CRF, in
mammals comprising administering to the mammal a
therapeutically effective amount of a compound of

claim 40,

71. A method of treating affective disorder,

anxiety, depression, headache, irritable bowel
syndrome, post-~traumatic stress disorder, supranuclear
palsy, immune suppression, Alzheimer's disease,
gastrointestinal diseases, anorexia nervosa or other
feeding disorder, drug addiction, drug or alcohol
withdrawal symptoms, inflammatory diseases,
cardiovascular or heart-related diseases, fertility
problems, human immunodeficiency virus infections,
hemorrhagic stress, obesity, infertility, head and
spinal cord traumas, epilepsy, stroke, ulcers,
amyotrophic lateral sclerosis, hypoglycemia or a
disorder the treatment of which can be effected or
facilitated by antagonizing CRF, including but not
limited to disorders induced or facilitated by CRF, in
mammals comprising administering to the mammal a
therapeutically effective amount of a compound of

claim 53.

72. A method of treating affective disorder,
anxiety, depression, headache, irritable bowel
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syndrome, post-traumatic stress disorder, supranuclear
palsy, immune suppression, Alzheimer's disease,
gastrointestinal diseases, anorexia nervosa or other
feeding disorder, drug addiction, drug or alcohol
withdrawal symptoms, inflammatory diseases,
cardiovascular or heart-related diseases, fertility
problems, human immunodeficiency virus infections,
hemorrhagic stress, obesity, infertility, head and
spinal cord traumas, epilepsy, stroke, ulcers,
amyotrophic lateral sclerosis, hypoglycemia or a
disorder the treatment of which can be effected or
facilitated by antagonizing CRF, including but not
limited to disorders induced or facilitated by CRF, in
mammals comprising administering to the mammal a
therapeutically effective amount of a compound of

claim 54,

73. A method of treating'affective disorder,

anxiety, depression, headache, irritable bowel
syndrome, post-traumatic stress disorder, supranuclear
palsy, immune suppression, Alzheimer's disease,
gastrointestinal diseases, anorexia nervosa or other
feeding disorder, drug addiction, drug or alcohol
withdrawal symptoms, inflammatory diseases,
cardiovascular or heart-related diseases, fertility
problems, human immunodeficiency virus infections,
hemorrhagic stress, obesity, infertility, head and
spinal cord traumas, epilepsy, stroke, ulcers,
amyotrophic lateral sclerosis, hypoglycemia or a
disorder the treatment of which can be effected or
facilitated by antagonizing CRF, including but not
limited to disorders induced or facilitated by CRF, in
mammals comprising administering to the mammal a
therapeutically effective amount of a compound of

claim 55,
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74. A method of treating affective disorder,

anxiety, depression, headache, irritable bowel
syndrome, post-traumatic stress disorder, supranuclear
palsy, immune suppression, Alzheimer's disease,
gastrointestinal diseases, anorexia nervosa or other
feeding disorder, drug addiction, drug or alcohol
withdrawal symptoms, inflammatory diseases,
cardiovascular or heart-related diseases, fertility
problems, human immunodeficiency virus infections,
hemorrhagic stress, obesity, infertility, head and
spinal cord traumas, epilepsy, stroke, ulcers,
amyotrophic lateral sclerosis, hypoglycemia or a
disorder the treatment of which can be effected or
facilitated by antagonizing CRF, including but not
limited to disorders induced or facilitated by CRF, in
mammals comprising administering to the mammal a
therapeutically effective.amount of a compound of
claim 56,
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