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45 activation (Sutton et al, Nature 297:331, 1982), persistent activation of the
electroencephalogram (Ehlers et al,, Brain Res. 278:332, 1983), stimulation of the
sympathoadrenomedullary pathway (Brown et al., Endocrinology 110:928, 1982), an increase
of heart rate and blood pressure (Fisher et al., Endocrinology 110:2222, 1982), an increase in
oxygen consumption (Brown et al., Life Sciences 30:207, 1982), alteration of gastrointestinal
50  activity (Williams et al., Am. J. Physiol. 253:G582, 1987), suppression of food consumption
(Levine et al., Neuropharmacology 22:337, 1983), modification of sexual behavior



50 activity (Wllians et al., Am J. Physiol. 253: G582, 1987), suppression
of food consunption (Levine et al., Neuropharmacol ogy 22: 337, 1983),
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(Sirinathsinghji et al., Nature 305:232, 1983), and inmmune function
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i ncl udi ng stereoi soners, prodrugs and pharnmaceutically acceptable salts
thereof, wherein Rl, R2, R4, R5, R6, A, X, and Y are as defined below 10
The CRF rwoapbes2@ant agoni sts of this invention have utili PgTEGER/0287M de
range of therapeutic applications, and nay be used to treat a variety of
di sorders or illnesses, including stress-related disorders. Such nethods
i nclude adm nistering an effective anmount of a CRF receptor antagoni st of
this invention, preferably in the formof a pharmaceutical conposition, 15

to an animal in need thereof. Accogmﬁ%ﬁgofmgmaﬁg&her enbodi nent,
pharmaceutical conpositions are disc ed contal ni ng one or nore CRF

r ecept or antagomhéf %SE) oSt Y G reae& R@%&e%ﬁt and more
phar ”aceu“ dcé{u)an&ﬁﬁﬂs‘ ?or%%%dn%[sh dz ener Rler aspect s
of the i tron be 5bpare upon erence Ilomnng
detaile descrrptron To this end, varrgns references are set forth herein
which describe in nore detail cert rgcedures, conpounds and/ or
conpositions, and are hereby incorpo by reference in their entirety.
Detai | ed Description of the Inventig present invention is directed
generally to conpounds useful as co utrorrn- rel easing factor (CRF)
receptor antagonists. In a first bogfmegt b he CRF receptor antagonists
of this invention have the follow?ng striictur® (1): 30 RA NY XR5 | R2 N
N R6 Rl including stereoisoners, prodrngs and pharnaceutically accept abl e
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These and other aspects of the invention will be apparent upon reference to the

" 20 following detailed description. To this end, various references are set forth herein which

describe in more detail certain procedures, compounds and/or compositions, and are hereby
incorporated by reference in their entirety.

Detailed Description of the Invention

25
The present invention is directed generally to compounds useful as corticotropin-
releasing factor (CRF) receptor antagonists.
In a first embodiment, the CRF receptor antagonists of this invention have the
following structure (I): '
30
A\
RNy
XN RS
P
R, N II\T R
R,
0-
including stereoisomers, prodrugs and pharmaceutically acceptable salts thereof,
wherein:
35 A is a bond or C=(2Z);
X is nitrogen or CRj;

Y is N=, -N(Ry)-, -C(Rq)= or -O-;



het eroaryl, substituted heteroaryl, alkoxy, thioalkyl, C(ORlL, NR oRi or
cyano; 15 R7 is hydrogen, alkyl, substituted alkyl, C(OR1, aryl,

substi t utwo oan94826 heteroaryl, or substituted heteroaryl ; PRE/GRI2M33ir ogen,
hal ogen, al kyl, substituted al kyl, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, alkoxy, thioalkyl, C(Oalkyl, NRloRii or cyano; 20
RO is hydrogen, alkyl, substituted al kyl, aryl, substituted aryl,

het eroaryl, or substituted heteroaryl and Rio, Rii are the sane or

di fferent and ape i ndepgpgant iy .hydrogen, alkyl, substituted alkyl, aryl,
substituted ary het er , e V. n
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- and pol y- hom)cycl i c"ya’i"q’ngs such as decalin and adamantyl, Unsaturated
aI kyl s égnt ai n Bt 1 eastis oheiregsthplybr substitpied allgbn £ @BunssH, a‘EH‘fSHE‘&‘h aghr bon
atoms (referred to as diftoreadlegippbstigftedhgieraamill " respectivel y
Representative Btrai ghtlsc%aqugelanhal%e&ncﬁﬁé’él atibgléthiet salkylc lagde Sélisﬁ @n%’l
propyl enyl, 1-butenyl, heferonntlesupptituied bﬁelloyll}’brﬂ)qoxy,fhlp@imleﬁ@)alkﬂa
3-net hyl -1 -butenyl, 2-rvedy| -2-butenyl, 2,3 40 di nethyl - 2-but enyl, and t he
like; waPle r epResent atis \ndrogoma alkhit, sulrﬁamﬁedaﬁb'l,bmh@h@dwdkwlf Ihsteropuyb | ande
acetyl enyl, propynyl, Isubdiitwtedhctercarduandnyl, 1-pentynyl, 2-pentynyl,
3-net hyl -1 but yRylRu  arrge thesathd peedifferaptyand avedadeperdntis e abked; b‘dlssi‘mteiic
nmoi ety such as phenyl olkyhapftsabdtitutedigy?; hetgrbarylk substitniedhederaaryhl kyl havi ng at
| east one al kyl hydrogen atons replaced with an aryl noiety, such as
benzyl , 25CH2- (1 A5 ud harpins thy kboye teh1@-RAvR tedoljdwing h@aMe3Sphenyl |
-CH(phenyl )2, and the like. 50 "Heteroaryl" neans an aromatic heterocycle
ring of 5- to 10“Akyibenmnanrdsthight chaiator breabéd, aecyedit er oyt wmedteateddrf r om
ni trogen, osapgaed sipfaticuiiydrocarbemn contamb@ fmnnigtoali dadms tatons)Whid the SettZGower
PCT/ GB02/ 023%5” his thatdaenmaining)as atkgl bidicogtaino fromnintocs calntt dtomey CRépeesertatiye
syst ens 30 Resahested stealighy ehalredlieylo &cltids mekhyt lethyl nifropyl,ad-Butylph-pentpll H-dexyl,ahd
furyl, benztéuikenyhile sdtiratel eratchedd alRyle tiliilaie hisspydpyl, psee-bodyly | isobuiyl) dleteplityl,
i soi ndol yl , isepeatyl)dnd fhe lik@yRépiastntatipel saimtatadytyclicl aiedinclodd ¢yy¢lopropyazselopltyl,
i sooxazol yl gycldpentgipaivhéiyl, , -CEyeloplopyl, -CHyttiobailyy, |-CHRgc18petitydalml, o clohexyl,
thiazolyl, hrnketikd; ahit Whsaturedt dyicha alkiylh include pydldpdahyl hd cyudhiexandl, ayd the
pyr azi ngh, fikd. TECHYdlkylss bSO RErdY ko asPhbhiedyadd ringk,” addiclydd diaz@l goRylomocyclic
" Het er oar y| ghds\lhich d¥RB&:Sin aRd adakightyl) aUnBgurafed kRS comnia atlekstlonb YlbROGrigE OM
replaced Vvidnd tRtwesi BdjaahtdartBRl sbdnYs (réfbiedil @%s ak RN Db lkyny I SH@pyaivalyfli nyl
and the |i KReprdsntati¥ets@higychhi@ andl dt56hddeNIRAYIE thelude RBKRIN, BRpAenylelBitQGY Cl €
ring") nmeanfiphgesy, {ébuflenyl, 1-pentenyl, 2-pentenyl, 3-methyl-1-butenyl, 2-methyl-2-butenyl, 2,3-
40  dimethyl-2-butenyl, and the like; while representative straight chain and branched alkynyls
include acetylenyl, propynyl, 1-butynyl, 2-butynyl, 1-pentynyl, 2-pentynyl, 3-methyl-1 butynyl,
and the like,

(%8 t1 Oor to 6 carbon atoms

'—GD

“Aryl” means an aromatic carbocyclic moiety such as phenyl or naphthyl.
45
“Arylalkyl” means an alkyl having at least one alkyl hydrogen atoms replaced with an
aryl moiety, such as benzyl, -CH,-(1 or 2-naphthyl), -(CH,),phenyl, -(CH,);phenyl,
-CH(phenyl),, and the like.

50 “Heteroary]” means an aromatic heterocycle ring of 5- to 10 members and having at
least one heteroatom selected from nitrogen, oxygen and sulfur, and containing at least 1



menbered nonocyclic, or 7- to 14-nenbered pol ycyclic, heterocycle ring
which is either saturated, unsaturated or aromatic, and which contains
from1l t owo obetsse®at ons i ndependently sel ected from nitr egerGgBoenyyen and
sul fur, and wherein the nitrogen and sulfur heteroatons may be optionally
oxi di zed, and the nitrogen heteroatom may be optionally quaternized, 15

I ncl uding bicyclic rings in which any of the above heterocycles are. fused
to a benzene ring as well as tricyclic (and higher) het er ocyclic rings
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g‘:ﬁ et%reatoms
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such as de‘Eﬁ’I Pf. Opﬁgb‘ b en‘%‘é‘i’ﬁ?n ah ﬂt‘ﬁ’&lr@l G P nF s Bgpt
such as!{ etlpgpqipg bic 0N Anp Of e by heterpryglasarg fysgd Zgg? eﬂnﬁésf used
to a het er o¥fcpwtricysliy. (and highe)} h?tergizm&% i“PEﬁ ea”he a%fera%lf M bs ﬁtt ehg2 28y of
the above dt m Or Gatboy pleyn. | Hete ycleSalfls#P@ﬁ ksteroanylstas (dgHpsd above. Thus, in
het er oar y| zAdRijion toyihe aroswlie haerops s %’I" efegacyclet dlso)ingipdsy (bptpreapot lighted  one
40 hydr ogerfohtmerphalinyk ppredigingilh nézrrg i tE}Eﬁﬂdel nhymtowbeve#mkec%evl@
subst it g@ntoxgranydy —o)axetanyilyno Hgtrhytieliraaylons irehydoprrasdd. Wwiehydemysidinght ed,
"subst i t uerfeEhydjoprimidityhe teftphydigtinoghenyh getrahydrathiopaniln cletihydmnyrogdinyl,
hydr oxy, c\etraydiethiqpbenydri¢trabydrethiepyramil.sod theildeky| ami no, al kyl, al koxy,
al kyl t hi o, hal oal kyl, aryl, substituted aryl, arylal kyl, substit ut ed
aryl al kyl, het er‘&@keytbcycle@lsud’é mean;taechlkYéhmgt)/lbqst st dhdéw%om@m replaced
subst i t 23 edvithed astevagygleadukly bs -CHenerpldipyl, and thebikst i t ut ed 45 het erocycl e,
het erocycl eal kyl, substituted heterocycl eal kyl, NRaRb, NRaC(=0) Rb,
NRaC( =0O) NRaRb, NRySloalkylORNeahiRa S@RRIkd erORsatura@d—(B)Reot- Bfm@icDRarbocyClic=-aRaRb,
- OC( =0 NRafebtainirfgH fronSRa8 cabORagtom$G( sOh 2&a cyelGsaitadd, 2 Bmlohex@hic;0 @ BRaptandhier ei n
Ra and Rb awyelohdxare, smhthe bike.di f f erent and i ndependently hydrogen, al kyl,
hal oal k§¢, substituted al kyl, aryl, substituted aryl, arylal kyl,
substituted aryl‘@yklphlkylowi@ikyr yéans audyslonlikylt sup Fistdetooakydloally0 ring, such as
het er oar yl| alekalin, substituted heteroaryl al kyl, heterocycle, substituted
het erocycl e, heterocycleal kyl or substituted heterocycl eal kyl. WO
02/ 094826 PCT/ GB@RtRaRyl4ryl tneatriod oghalkyiragtaset kalaysuch bd @train. br ono and i odo.
"Hal oal gyl " neans an al kyl having at |east one hydrogen atomrepl aced with
hal ogen, 5 such@slohlkithétetotyRieR hldyhs aanclodlR@ rink Keked toA HerxacycleEmans an al kyl
noi ety attached through an oxygen bridge (i.e., -0-alkyl) such as nethoxy,
et hoxy, and the Trekérm %bstifiddy bs fe@ hereRaiGaninyadflhd abbRi Gbdpsdé.&.paRAriINr ough
a sul fur brirdgigyl( i het&'oaryr RetedokirylalkyB Weldrocycle, heterocyclealkyl, etc.) wherein at least one
40 hydrogen atom is replaced with a substituent. In the case of a keto substituent (“-C(=0)-") two
hydrogen atoms are replaced. When substituted, “substituents” within the context of this
invention include halogen, hydroxy, cyano, nitro, amino, alkylamino, dialkylamino, alkyl,
alkoxy, alkylthio, haloalkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, heteroaryl,
substituted heteroaryl, heteroarylalkyl, substituted heteroarylalkyl, heterocycle, substituted
45 heterocycle, heterocyclealkyl, substituted heterocyclealkyl, -NR.Ry, -NR,C(=O)Rs,
C(=0)NR,R, -NR,C(=0)OR;, -NR,SO,R;, -OR,, ~-C(=O)R, -C(=0)OR,, -C(=O)NR,Ry, -
OC(E=O)NR, R, -SH, -SR,, -SOR,, -S(=0):R,, -OS(=0);R,, -S(=0),0R,, wherein R, and R, are
the same or different and independently hydrogen, alkyl, haloalkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heteroaryl, substituted heteroaryl,
50 heteroarylalkyl, substituted heteroarylalkyl, heterocycle, substituted heterocycle,
heterocyclealkyl or substituted heterocyclealkyl.

(‘Q



as nethylthio, ethylthio, and the |like. "Al kylsulfonyl" means an al kyl

noi ety attached through a sulfonyl bridge (i.e., -SO2- alkyl) such as

met hyl sulworei948ed hyl sul fonyl, and the like. 15 "Al kyl am ®oT/GBYa/02377

"di al kyl am no" nean one or two al kyl noiety attached through a nitrogen
bridge (i.e., -Nalkyl) such as nethyl angno, ethylam no, dinmethylam no,
diethylam no, and the |ike. 20 "Hydroxyal kyl" neans an al kyl substituted
with at | east one hydroxyl group. "Mpno- or di(cycl oal kyl) et hyl"
represents a methyl group substituted with one or two cycloal kyl groups,

such as cycl opr ogyhisgehbans A6 CdhRRs, %RMAJ%H%@, and the like.
"Al kyl car bonyl al kyI@reprggents an al kyl substol tuted with a -C(=0 al kyl

25 "Al kyl ,J y

2020} Cabkyl, gt %;%5 T ﬂfﬁeﬁé{% R SERR Snfhy %&fﬁ#@é“?ﬁ%ﬁ% 4
al kyl su stl tut thoa -0- IT y group. 30 "Al kyI thi oal kyl" represents a
ALK subst LUt S guggtf B0 S B o
respectively. %g]n&%i) ’Jny eﬁ y1 ) am noal kyl " represents a al kyl

bstit d with, Dependi t X, Y
ubsti {dBnts. 1o %F"’égﬁa%m st SRR RERRGEB . Pt e
f ol | owi ng s*’tsr“&f’é‘% & %r"“&‘b REXI1): wo 02/ 094826 PCT/ GB02/ 02377 7 R4N A
AY RAN A, , Y RAN, CRsNL

0 R e e )
ELN( :Qg) A ﬂ?21% §s Tpgt Xlsﬁwmﬁﬁ N X |9(R§g Xyl gféz;&(’ %Zi R~N

N R6 RN! VR6R~ R6 (Vi (X)) R (X R A[%{\P R RA' N R4N-CR8X
~Rs N~ 1 Rs RC n° W%W*N ) or t‘XP R RFYaaﬁa?&ed
nitrogen bri ge (z e, -N—alkyl) such as methylamino, ethy amino, dim hylarmno, diet ylamlno,
and the like.
20 “Hydroxyalkyl” means an alkyl substituted with at least one hydroxyl group.

“Mono- or di(cycloalkyl)methyl” represents a methyl group substituted with one or two
cycloalkyl groups, such as cyclopropylmethyl, dicyclopropylmethyl, and the like.

“Alkylcarbonylalkyl” represents an alkyl substituted with a -C(=0)alkyl group.

25 .
“Alkylcarbonyloxyalkyl” represents an alkyl substituted with a -C(=0)Oalkyl group or
a -OC(=0)alkyl group.
“Alkyloxyalkyl” represents an alkyl substituted with a -O-alkyl group.
30
“Alkylthioalkyl” represents a alkyl substituted with a -S-alkyl group.
“Mono- or di(alkyl)amino represents an amino substituted with one alkyl or with two
alkyls, respectively.
35

“Mono- or di(alkyl)aminoalkyl” represents a alkyl substituted with a mono- or
di(alkyl)amino.

Depending upon the A, X, Y substituents, representative compounds of this invention
40 include the following structure (I) through (XI):



RAN X" RR ~ R NINR6 (XII) Rl In nore specific enbodinents of this
i nvention, representative R groups of this 5 invention include (but are
not |i m two o203482¢ 4- di chl or ophenyl, 2, 4-di net hyl - phenyl, ZPCTHiBIRO237

met hyl phenyl , 2-net hyl - 4- chl or ophenyl, 2,4, 6- trinethylphenyl

2-chl or o- 4- net hoxyphenyl, 2- net hyf 4er$hoxyphenyl 2, 4- dinethoxyphenyl
2-trifluoronethyl-4-chl orophenyl, 3-nethoxy- 4-ch|oropheny|

2, 5- di met hoxy- 4- chl or ophenyl , 2-nmet hoxy- 4- trichloronethylphenyl, 2-
nethoxy 4- |sopropylphenybk 2- met hoxy- 4- yqifluoronethyi&henyl

2- met hoxy- 4- i sopr opy! Bheghyly 10 2- metFexy-gnet hyl ph& nNr

4- et hyl - 6- dinethylanin pydi dign-3-yl, 4- dilnet ylam
met hyl - pyri di n-3-yl ,R& dnjfret yI5am noNpYridi -3 y
4- di met hyl ani i no- py pre groups i nclude
hydr ogen and al kyl g%ch aSInegﬁy th |, “Whil'& reprgfen fative R3 groups
i ncl ude hydrogen, hal ogéi Buch as chIdHDn "1 uor i ne@n 15 brom ne, al kyl
such as nethyl and ethyl, or hal oal kyl ch as trifluogonethyl. WO

02/ 094826 PCT/GBOZ/02377A_8 Preferred o npounds accorgupg to the invention

are: 7-methyl -
-(1- propyl - butyl) 5- [4 1 NR% rifluo -e hyI -2- tri onet hyl phenyl ]
1,2, 2a, 3, 4, 5- exahyd 5tetra za ace aﬁhtyl 5- -P); 5
3-nmethyl -4-[7- nethyl |hyq§ ]§ 8-tetraaza-ace
napht hyl en-5-yl ] - e%zonit |Ie5(5 22)

1-(1-ethyl - propyl) - 7- meghyts 3, 4- di hydr@y 1%#1 5, 6, 8- tgﬁggaza acenapht hyl en-S
-yl ]-3-nethyl - benzonitr Ie 5-1-3); 3y chIoro 4- [7- yl -1

-(1-propyl -butyl)-3, 4- dJdero 1H1, 5, oﬂ\8 tetraaza eﬁenaphthylen 5-yl]- 10
benzonitrile (5-1-4)R. ﬂioro 4-[ R
-yl]- benzonitrile (5

1- (1-ethyl-propyl)- 7-ethyl - 3, 4- dihy&i01 H1,5,6, ébieUra a- acenapht hyl en-5
(2, 4-R | r uoronﬁ#?ziégﬁ%myl) 1- (1- et hyl
h 1 - ht hyl
3 g < yd%okN 6 tetp&% § nap t hyl ene

ropyl )-7-nethyl -1, 34

?5-2¥6g; 15 y R, N N N Rs

5- (2, 4-bi s- trifluoronqyﬁyﬁrphenyl) 7- Qeﬂ%yl-l-(l prgpyh- butyl) 1,3,4,5-tetr
ahydro-1,5,6-triaza- acenapht hyl ene 86 1-1). The conpounds of the present
invention may generajly be utilized as the free basg. Aternatively, the
conpounds of this inveNtigRs may be U% Rt he form ol addition salts.

20 Acid addition sal sSfree conpﬁ3 Re present
i nventi on may be preg@r neth known in and may be
formed from organi ®and INOFQQHIC aﬁLﬁ UiKsabl e E{guniq' i,ds i ncl ude

maleic, malic, famaric bszorc ascorbiqzi succi nic, mewhanesul fonic,

p- toluensulfonic, acet@@, oxalic, pro nic, tartaric, I]%)alicylic citric,
gluconic, 25 lactig_mandelic, cinnanic aspartic; stearic, palmtic,
glycolic, glutanic, dr nzenesul foni ¢ aci ds. Suitable inorganic aci ds

i ncl ude hydrochl oricy Romi c, sulfuric, phosphoric, and nitric acids.
Thus, the terni"phatﬂoc utijcally acceptable salt" of structure (I) is

i ntended to enconpasNany amrg all acceptable salt fornms. 30 In general,

t he conpounds of stru He (1) may be nmade according to the organic

synt hesi s techniques wn to those skilled in this field, as well as by

t he represent at ive
In more specific embodiments of this invention, representative R; groups of this

5 invention include (but are not limited to) 2,4-dichlorophenyl, 2,4-dimethyl-phenyl, 2-chloro-4-
methylphenyl, 2-methyl-4-chlorophenyl, 2,4,6-trimethylphenyl, 2-chloro-4-methoxyphenyl, 2-
methyl-4-methoxyphenyl, 2,4-dimethoxyphenyl, 2-trifluoromethyl-4-chlorophenyl, 3-methoxy-
4-chlorophenyl, 2,5-dimethoxy-4-chlorophenyl, 2-methoxy-4-trichloromethylphenyl, 2-
methoxy-4-isopropylphenyl, 2-methoxy-4-trifluoromethylphenyl, 2-methoxy-4-isopropylphenyl

10  2-methoxy-4-methylphenyl,  4~methyl-6-dimethylaminopyridin-3-yl, = 4-dimethylamino-6~
methyl-pyridin-3-yl, 6-dimethylamino-pyridin-3-yl and 4-dimethylamino-pyridin-3-yl.

Similarly, representative R, groups include hydrogen and alkyl such as methyl and
ethyl, while representative R3 groups include hydrogen, halogen such as chlorine, fluorine and
15  bromine, alkyl such as methyl and ethyl, or haloalkyl such as trifluoromethyl.



met hods set forth in the Exanples. In particular, conmpounds of fornula
(Xla) may be prepared according to the followwng 35 Schenme 1, starting
from conpwornd®4s2®) , in which the hydroxy group is conveniPEmtGB02/0pa70t ect ed
with a suitable protecting group (Pg), whose preparation is described in
the follow ng Exanples: Schene 1 V\D 02/ 994826 PCT/ GB02/02377 9 H | al
Opg OPg b 1 OPg RZ~ G XZ ,1C R2 'N~ O (XIII) (XI\/) (X\/) | OCpg I(OH 1 L
dCRsr l~.~~IReX. ! RRENNR6 R, ~NN RZ~~ NR6 R R R
(XVI) (XVI XV f NRe. L Its | ~|tst|/~R| Rz' R R6
(XIX) (MO rﬁée%ﬁ‘i&%‘ﬁgpogrt“géccgr@?gatﬁgg‘f‘ﬁnn?)‘}(?raat|ve cl eavage of the double
bond by, for ation; eductj ve wok-u step b
stands. for LBRUSF GBI PHH ] b2y et b BTy st B s
nesy| at e; sprahydeo-L 8 Srifetraagy- i GhlwWht h the suitabl e aniline derjvative
RINH2 i n st%fﬁlﬁtjlylo‘érﬂ-leeth}édr{&wr% Qutyly-g14rildep- By L8-0s8 thiragze-peennifiyishordb ul ar
cycli satlorpenéftngﬁedS'é t2nds for deprotection of the hydrox prot ecting group
(e.g. Et3N ‘[13@F°ﬂTY|1rPf°Eﬂ) bmrﬂad—lﬂ dihydepy - mSéIsﬁrtftraaé%-@ﬁn@hﬁtygm y1}-3fnethyl-
conver si on ksnzenile{yd gr oup in a | eaving group, such as nesylate; step
AR Ui o S RRRL MY S R U
st ands 1®r beerspirildéda®i on by oxidation with the suitabl e oxidating agent
15 (e. g. DDQrchlamhe-[d t(hethyygorybrioethyls3,{-sihydrp-14alS5, 0.8 tivarreaseraphthylenf-dHar ed
accor di ng thsnzangrilef(&ilt5omi ng Schenme 2: Schene 2 20 O O COOEt ,r YY JI ~ O
COCEt IT Cdﬂ;ﬂbibhiﬂmrqme@ﬁaih@yl)-é-(R@thyl\m)ﬂxl)ﬂ—@ihﬂ-113,€r,5(x¢11)ahyCB)>-1,5,6,8-

tetraaza-acenaphthylene (5-1-6);

15 5-(2,4-bis-trifluvoromethyl-phenyl)-7-methyl-1-(1-propyl-butyl)-1,3,4,5-tetrahydro-1,5,6-triaza-
acenaphthylene (6-1-1).

The compounds of the present invention may generally be utilized as the free base.

Alternatively, the compounds of this invention may be used in the form of acid addition salts.

20  Acid addition salts of the free base amino compounds of the present invention may be prepared
by methods well known in the art, and may be formed from organic and inorganic acids.

Suitable organic acids include maleic, malic, fumaric, benzoic, ascorbic, succinic,

methanesulfonic, p-toluensulfonic, acetic, oxalic, propionic, tartaric, salicylic, citric, gluconic,

25  lactic, mandelic, cinnamic, aspartic, stearic, palmitic, glycolic, glutamic, and benzenesulfonic

acids. Suitable inorganic acids include hydrochloric, hydrobromic, sulfuric, phosphoric, and

nitric acids. Thus, the term “pharmaceutically acceptable salt” of structure (I) is intended to
encompass any and all acceptable salt forms.

30 In general, the compounds of structure (I) may be made according to the organic
synthesis techniques known to those skilled in this field, as well as by the representative
methods set forth in the Examples.

In particular, compounds of formula (XIa) may be prepared according to the following

35 Scheme 1, starting from compounds (XII), in which the hydroxy group is conveniently

protected with a suitable protecting group (Pg), whose preparation is described in the following
Examples:

Scheme 1



| COZMe & OH d 1 -~ RZ~- ~-N~- C R( NC (XXII1) (XXI'V) WO 02/094826

PCT/ GB02/ 02377 10 e | Ovg Rz Cl (XIll) in which step a' stands for
react i on wbtob/op43e6 sui t abl e am di ne and i ntranol ecul ar cyclpc3atBoe0237m  basi c
conditions (i.e. MeONa, refluxing toluene); 5 step b' stands for

chlorination (in simlar way to what desgribed in Wayne G C et al., J.
Prakt. Chem, (2000), 342(5), 504-7); step c¢' stands for allylation with
allyl iodide at 0OCin basic conditions (e.g. LIiEIMDS);; ' step d' stands

for reduction of the estEfr group with a suigmabl e reduci ng agent, e.g. 10
DI BAl-H, in usual con ons (CH2Cl12, OCytp'r.t.); step ' ~Stands for
protection of the hy oge oup, prefer et h - Byl f’ PSI¢ETBP), in DW
wi th DVAP as cataly,s{t/k tor.t). Co gls of forrmla*,(’ b) may be
conveniently prepared &ﬁcor ding to the Vgl | owi ng 15 @cherre 3, starting

from conpounds of for a (XXV): Schens a.. . RA %R R4 a
R3Cl OH RZCCORz C QOvle xlgg C OR 1 RZ({XXV) (XXVI) (XXVIT) (Vi)

Ra% R4% ~ ~Ra & 8411 e" R3 g>~C]—I\NIi12RZ IR’Z\l g R R R
RZ (XXIX) (XXX) (XXx1) i"N! 4|\‘L,3a "\h".RB_Rs_>R2 L L R R
. N X N Rl
(Xv) Xvi) (XVII)
Ren—cr, ’ Ron
& b RN o0 Rs
X1x)
in which:
step a stands for oxidative cleavage of the double bond by, for example, ozonization;
followed by reductive wok-up;
5 step b stands for conversion of the hydroxy group in a leaving group, such as
mesylate;
step ¢ stands for alkylation with the suitable aniline derivative R{NH, in strong basic

conditions, followed by a “in situ” intramolecular cyclisation;
step d stands for deprotection of the hydroxy protecting group (e.g. Et;N - 3HF in

10 DMF at r.t. overnight);
stepe stands for conversion of the hydroxy group in a leaving group, such as
mesylate;
step £ stands for reaction with the suitable amine R,NH, by heating ;
step g stands for dehydrogenation by oxidation with the suitable oxidating agent
15 (e.2.DDQ).

The starting compounds (XIII) may be conveniently prepared according to the
following Scheme 2:
Scheme 2

0. COOEt 0
?)/\croom R&T HNJKJE\COOCHS b’ )I\L’N%f\coocna
r a' RZAN OH R; Cl

20

(XX XX

|
! I a 1 OH
d x
| I\i = COZMC ]\{ .
i A Rz)\N a

—-——>Rz Cl

(XX0D (XX1V)



R 1R R (XXXIl) (XIb) in which: 20 step a" stands for honol ogati on of
a carbon atomby Wttig reaction with the suitable ylide, in the presence
of a sui twbloe/ossg@ni c base |ike n-BuLi. The reaction is @®@arrGBd/ozaIr i n an
aprotic solvent such as acetonitrile or an ether such as tetrahydrofuran;
step b" stands for usual hydrolysis in agjd conditions (e.g. HCl in TBF) of
the enol 25 ether (XXVI); WO 02/094826 PCT/ GB02/ 02377 11 step c" stands
for reduction of the al dehyde group by a suitable reducing agent (e.g.
NaBH4); step d" stands for protection of the hydroxy, preferably with
t-BuMe2SiCl (TBS), in DVF with imdazol e P as catalyst (0Cto r.t);
5 step e" stands for mcrowave assisted B deer eaction with the suitable
aniline derivative RINH2i step f" stand gdeprotection of the hydroxy
protecting group (e.g. Et3N - 311F in at r.t. overnight); step g"
stands for conversion of the hydroxy groupcty a | eaving group, such as 10
mesyl at e; sineghiéh’ stands for intranol ecular cyclisation in basic
condi tions. Algeanat i stgldy fortrbtibd Willh the auiabld AfhsdiRednl intAsleulaalelisiia ih r om
conmpounds (XXXT) by i vdsicaaRdiens|(¢. MaDMaj Stivligftolukal);, exanpl e by nesyl ation
of the hgdr oxytefb>oup éshdd &ticBloriddtiot 0 HintilaPRey foiwhat ddstridll if Whyre\@®d. &yl.j n
situ cyclisation (st ep_p}di&_.(:hlaﬁ_,(%ggo)%@r(g)gsbmnpodi ment of the invention for
the conpoundssépda) agfshds Wrlliylafi®d witkoallyl iB@id b &% BdsR chﬂdiﬁ&ﬁ%_ﬂ%. 20 Exanpl es
of suitable hydroxy prgiess);ng group include trihydrocarbyl silTyl ethers
such as the g aret hydsiak v refuction gl b @bipakat 4 WSt Reingd Qi Wglr oxy!
protﬁctq@g groypSdWEYD%?UJigﬁﬂﬂﬁﬂxgmﬁ&ﬁktﬂkzipng§hggpard_p[ocedures (such
as those desc I Ny
o 110, Edi iy 3 gg\ﬂﬁ& e %ﬁﬁﬁggﬁgzé T R R o
y t

is a t-butyldinethylsil group, I's rmay be renmoved by treatnment with 25

triethylamne trihydr i g ' j ' | -
i sot opi ¢al | ¥4l ‘%Pg/ e iﬁ?@%ﬁ%@ﬁﬁ% O%E{F% f:g%ni @W&%@%%L?ﬁ%& g’%ﬂ%ﬁ?‘gﬁgi n
formulas”l and Toll ow g, bu “tor e fac one or nore atons are

repl aced by an atom having an atom c MAsS Of MAss nunber different fromthe
atom ¢ mass 30 or, mass nunber ysually ound in nature. Exaqpl es of isotopes

t hat can be incoﬁb &t gd into ¢ ounds ¢f thg-tmpventdyon i ude i sot opes
of hydrogen, carf 'trogen&-gggggg, phasg TTUog ™, \Lodi ne, and
chlorine, such l1c, 14 ,i% -, @31 and 0 ~of, tHie present
i nvention and ﬁharnaceuticalgg acceptable s of' sai d conpounds that

contain the af orememti oned i sot@p®s and/ or ot hexvm sot opes @fvmpt her at ons

are within the 35 scope of the present jnvention. Isotopigally - Iabeled
conpounds of the present invention, for e | e those into wrch
radi oacti ve isotopes & as 3H, *4C ar to (Prated; arg | in drug
. : . . . > ol
and/ or substrate—r?si t&;burggn a géTrfﬁlatEU?'h;EN, 2 and
1 t R,

carbon-14, i.e., 14C°L _
RS cl

(XXIX) XXXD)
R, Y
g" \ n
P L RS ) RG
Rz ) Rl
Rl
(XXXI) (XIb)
in which:
20 step a’’ stands for homologation of a carbon atom by Wittig reaction with the suitable

ylide, in the presence of a suitable organic base like n-BuLi. The reaction is
carried out in an aprotic solvent such as acetonitrile or an ether such as
tetrahydrofuran;
stepb””  stands for usual hydrolysis in acid conditions (e.g. HC in THF) of the enol
25 ether (XXVI);



i sotopes are particularly preferred for their ease of preparation and
detectability. "C and 8F isotopes are particularly useful in PET (positron
em ssi on wormgeaphy), and 1251 are particularly 40 useful PCA/GHOBRQTI7(Si ngl e
phot on em ssion conputerized tonography), all useful in brain inmaging.
Further, substitution with heavier isotoges such as deuterium i.e., 2H
can afford certain therapeutic advantages resulting fromgreater netabolic
stability, for exanple increased in vivo half-life or reduced dosage

requi rements apd..-hengs i BRY. @tl fﬂ%rari ﬂyde%r g%gasﬁ{arbfqu&tc?@%gl S & nventl on

Isotoplcallylaeled orrru ilo wn

28R
45 I L% 4B d
s be Schgﬁggrgng}id € pétég%? &Xctf%f%\% rEi‘éFa W@s@lgﬁﬁﬁﬁ in
a 4

avai | abl 8§ ' SOt @BI Sal l:}f id3 Lo :) 0 ch@alg dnsv% Jt?x gl?a{) amﬁgeel ed

reagent. "The erfeéctiveness or an agon i st may

be det d SO VAN CRF ts of

hi s i nvent: ofehFe alé or%fpro hﬁév%ﬁw %5%5%3%%" 02377

12 specific binding of ?gle?lﬁ‘% and ant oni zin C}tél vities
RO 8RE. {3%8‘&"&&‘ PR O 2 TRV SRR 1 or

associ a 8d wi f
nor. e generall accept ed assays for

t t tJ
?ﬁl IsVIpur pgzea SieR 8] 33| nf%f Bl’ifntf‘%}o%cﬁﬁ‘i elipationin Paric soadiigns. i scl osed by

DeSouza et al osci ence 7:88, 1987 d:Battaglia et Synapse
17572, 1587 AA@mstlwﬁmeofwa o @fw wa%\vee'?me% 1 T i
corrpounds alspia gyl °r eé ¥ BEY aﬂ?‘i)? y@@’%ﬁf@? i fpsin; ¢y
may be det e‘f"ﬁ‘ihﬂéﬁ (b5 E@Mé?l}?ﬁ’egf’&msé@%’%‘éﬁmﬁé%@dré the ability of a
conpound to inhibit the binding of a radiol abeled CRF (e.g.,
[ 1251] tyr osj ne- drRypréferred qmabogiscapefghe ngengion & qrg&éﬁ%?@dﬁpélgbw@dxﬁb)o?n Rat
cerebral coReadd Re@rhBydAE®) . The radioligand binding assay descri bed by
DeSouza et al. (supra, 1987) provides an assay for determ ning a
conpound®s af f i iExaiples of guiie leRpdrpscrrpieding sqwe Anchdeitsliyidgocpdyk sjiyl @bﬁm gach

cal cul at ed dsribenttitheshylgb ond-butytdimetbylsibhethar. iTdw yfroaylepiefroting steuesemaaby t o
di spl ace 50%movedtbyevelldaiown stsadasd ptocesired (Suchm thpse depasibed moProtegiing Grounsémor t ed
as a "K1" vaigedc Chewisint pageh ¢o41hS Edited dwi h WMaPingn(Pl¢ngg0Prerd, 1973)). Kor 15
wher e L=r adéxeiplg avign i iskD+-hftyldimetlylolyl gwdp.ohisgamntbd pomaved dptisetme@hwitly and
Pr usof f 25 Bi oicthgamine Pftadredlootide. 22: 3099, 1973). In addition to inhibiting CRF
receptor binding, a conpound' s CRF receptor antagonist 20 activity may be
established by t11® albjdct titvedtion NesoC iFR@EN Ghotopically-RBEE] ZBmPHunds;t ivHich Yare
associ at ed jdwtitd) 168 Rose felftedEik A0Muas 1GRI folIBwiHgOMAR 6:0thé FcttHaBbiR df Ridr®ktEms
bi ochem cal arPfepREIVSSn atoRChd¥itighd atoRHEeMYds at BaskalnB&ali@Gtht Wolthe J0RIHARE €,
compoundg NEHmde n@MeHr BBl BshdGRmaRi FAAMIS! S iR¥opet AL CarPBd Inbdryorked into
ant agoni ze ofds N3 e chvastny idfule CiHGbRS CofdGldr¥gdny dadbon,| AftroBdA NG ySen,.
measur i g GAMPLbRYE Morid B amRRmA LiBHhALRE 22U My BESE YR faespct i vi Ty assay
described RyorgRuBRtdr ad fréseflinfntion Mh@rma@e?ﬁ@llyparcé?iadﬁssaﬁsf‘oias%ﬁaébnfca&{n_ds
det er m ni NgpA SRTRAHE Hofen@Biibrel Ysotdpes HMRBRHU: 76t ofBGthdr\dtdnts ar&G& @GOl Y.
CRF 1 ecgpt o stht ﬁ%ﬂu\ﬂhtﬂot&ﬁ&’allt}e 14818 ﬁkﬁﬂd ¥ the PREYt iR EHIh AMES
whi ch gener&L Me't Hﬁi@ Rh'rgdl e 6t @Qchaa%sﬁ}”"ésay@{ﬁc orq{eﬁcalngﬁﬁﬁllly
DeSouza (sugh Lgtr LidsQURE d%g% j’ ’i"ﬁt‘ia‘%@d"ﬂé S BOEHbor( BUGH ¥
di scl osed otopgél t r ea % %&ﬁ&@ct&lﬂh ﬁaﬁ efbt Or

bi ndi ng aff 2 QZ %P id to i |
of Iess 46 h%egﬁm@PE@T a(s {otdn er&%j en%t:d % t%)raly ?ﬁy)e ryill l?S@ful %n

imaging. Further, substitution with heavier 1sot0pes such as deuterium, i.e., *H, can afford
certain therapeutic advantages resulting from greater metabolic stability, for example increased
in vivo half-life or reduced dosage requirements and, hence, may be preferred in some
circumstances. Isotopically labeled compounds of formula I and following of this invention can

45 generally be prepared by carrying out the procedures disclosed in the Schemes and/or in the
Examples below, by substituting a readily available isotopically labeled reagent for a non-
isotopically labeled reagent.

D o

The effectiveness of a compound as a CRF receptor antagonist may be determined by
50 various assay methods. Suitable CRF antagonists of this invention are capable of inhibiting the



receptor antagonist has a Ki of less than 1 M and nore preferably |ess
than 0.25 M (i.e., 250 nM. As set forth in greater detail below the Ki
val ues ofwopapnesent ati ve conpounds of this 35 invention way/deasyayed by
the met hods set forth in Exanple 7. The CRF receptor antagonists of the
present invention denonstrate activity gp the CRF receptor site, and may
be used as therapeutic agents for the treatnent of a wi de range of

di sorders or illnesses including endocrine, psychiatric, and neurol ogic
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conpoun of [ [ 1) ture, (1 f
and/ or %Sl I uep a:fye al. ’?e e t%of
in an anou 1
in an anou a¥¥¥n 1@}1%;” g{i%‘g?l % ﬁnﬁsﬁ g“%aﬁ SFR??%%Y and
preferably %”% oy at8 1n§nli’r°t° SBFL By isclosed; bye
phar mac ut| of the present | nvention may. include a CRF
recepto antag JSt in an unt frqm 0. er dosage
dependi ng ypon Bﬁy ih pef; ‘56 d’i‘?F?PF‘g%“é@Hgoarfg%B Cﬁér‘@c ‘%f"é‘?‘&?ﬂl Sef i 1 g
to 60 ng. APPHRUPrIEte ﬂ(? 8 13 3cpref, Psé%WP'P aé"lRé:r m ned
by one ski If “%Bt ] wt&g%lst @%?ﬁ“k‘ﬁ?‘]e?rei??é@bfeéb@én @4y PMe-e.afity) or
di | uent s af®Dys i set forthip gfﬁ’ﬁ‘i?% éetélkP?lP‘@dthF K yadess %F%preseefﬁh@o%ﬁ@gwﬁ ghdis
f or nul at%ed %‘?n‘llqnd'{!ﬁyd’e%qlalﬁdlbéfn@m%%déﬁ?téﬂhén@%ml?%?s and/ or diluents
i nclude saline and sterile water, and may optionally include antioxi dants,
buffers, bacteri ost afl¥e CRAGeesPios pntagamintof disdireseiagyentipr derpmaeas eqtisisatc an
al so be forAFRYE tegepies siie.|apd may: hp yier @s therapgutip ageats, fopthe trgpfmentoofahyiddrangsnt ai n,
in additioff ﬂ]@oréerwlln@é@pw#dleeﬁnég@mmsychammm@m@m@ﬁ@dﬂgmﬁm@m
sur f acetlactMare sprygifiselly, thi RBErscepton Antagimistscefnthe prespt ivantipm ghay rpetuseful rt may
further foftiguing ysml%cad:ﬂmdﬁ@eemdwr@ma@@oafrgm theshymersegsgtioopf CRF e Beaanseer |
and in acc&RFapbeliexpd to beccripetelcheurstranstittse $hat agivatesiand: doorkinagtis dlad endeaing,n
Reni ngt on' delphigralmoé guiomatic Sspensexty, st@emtizr GRF Edceptor [ehiakoriydh bf diei preperdio. |
East on, PAIggin @0 be yseddigi trepbnsurqpspiifatrisdisordersa| Nourppsythigtdel disbtdbrs rwhidhe
cont e Xt450f ntaiibs trexistdnby the CRPr iechptng sntagonists of this invention include affective disorders
such as depression; anxiety-related disorders such as generalized anxiety disorder, panic
disorder, obsessive-compulsive disorder, abnormal aggression, cardiovascular abnormalities
such as unstable angina and reactive hypertension; and feeding disorders such as anorexia
nervosa, bulimia, and irritable bowel syndrome (IBS). CRF antagonists may also be useful in
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are any coval ently bonded carriers that rel ease a conpound of structure (1)
in vivo when such prodrug is admnistered to a patient. Prodrugs are
gener al | ywproepsuse«d by nodi fying functional groups in a wa¢TgRo/oe3tat t he
nodi fication is cleaved, either by routine manipulation or in vivo,

yi el ding the parent conpound. 35 Wth rggard to stereoisoners, the
conpounds of structure (1) may have chiral centers and may occur as
racemates, racem c mxtures and as individual enantionmers or diastereoners.
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Furthermore, some of the crystalline forms of the compounds of structure (I) may exist as

40 polymorphs, which are included in the present invention. In addition, some of the compounds
of structure (I) may also form solvates with water or other organic solvents. Such solvates are
similarly included within the scope of this invention.

In another embodiment, the present invention provides a method for treating a variety

45  of disorders or illnesses, including endocrine, psychiatric and neurologic disorders or illnesses.
Such methods include administering of a compound of the present invention to a warm-blooded
animal in an amount sufficient to treat the disorder or illness. Such methods include systemic
administration of a CRF receptor antagonist of this invention, preferably in the form of a
pharmaceutical composition. As used herein, systemic administration includes oral and

50 parenteral methods of administration. For oral administration, suitable pharmaceutical
compositions of CRF receptor antagonists include powders, granules, pills, tablets, and



Melting points (mp.) were determned on a Gl l enkanp m p. apparatus and
are uncorrected. Al tenperatures are expressed as C. Infrared spectra
wer e nmeaswoadoos2a FT-IR 30 instrunent. Proton Magnetic RET@WRINO237( 1H NVR)
spectra were recorded at 400 MHz, chemical shifts are reported in ppm
downfield (d) from Me4Si, used as interngl standard, and are assigned as
singlets (s), doublets (d), doublets of doublets (dd), triplets (t),
quartets (q) or multiplets (m. Colum chromat hography was carried out
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this te?‘r% rgthdrawaling for 1 hour at -30 T. The mxture is then treated
cautiously with water, 15% aqueous NaOH and water _w th vigorous stirring.
The mixture is VEICHRIPYIRS sXamRics @ﬁﬁ@mﬁﬁf% P&ﬁaseﬁ P Ylstedon, ppldumgjstion
precipitate is washed liberally with ethyl acetate. The conbi ned organic
portions are dried (MySO4) and concEXN@%@é under vacuum Purification via
flash cHt omat ograph ives the desired 2. 10 Conpound 3 DVSO (6
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The mi x2ure is washed with aqueous sodi um bicarbonate (75 nlL), dried
(MyS™), and cons ertIheingdiatss dat Eraaples hledwtiefwisadtited) vi a fl ash

chromat ography gives the desired product 3. Conpound 4 20 Al kenyl magnesi um

brom de in THE (gmdiokaleph)) wr@ddethitdd 6 St BhiGRamP adtns ahilehyde 3
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Purifi cati @re aspigndd 3a§mgbm<@hdowsa@mdogblvtegf tionblate@id), éiplets (1), quartets (q) or
multiplets (m). Column chromathography was carried out over silica gel (Merck AG

Darmstaadt, Germany). The following abbreviations are used in text: EtOAc = ethyl acetate,

35 cHex = cyclohexane, CH,Cl, = dichloromethane, Et,O = dietyl ether, DDQ = 2,3-dichloro-5,6-

dicyano-1,4-benzoquinone; DMF = N,N-dimethylformamide, DIPEA=N,N-diisopropyl-

ethylamine, MeOH = methanol, Et;N = triethylamine, TBS = ter-butyldimethylsilyl; TBP = ter-

butyldiphenylsilyl; TFA = ftrifluoroacetic acid, THF = tetrahydrofuran, DIBAL-

=diisobutylaluminium hydride, DMAP = dimethylaminopyridine, LHMDS = lithium

40 hexamethyldisilazane; Tlc refers to thin layer chromatography on silica plates, and dried refers
to a solution dried over anhydrous sodium sulphate; r.t. (RT) refers to room temperature.
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EXAMPLE 1
Synthesis of Representative Pyridine Intermediate
45



25 EXAMPLE 2 Synthesis of Representative Pyrimdine Internmediate 30 MyBr
cCilciCild H COZEtCHO ~~ RN\ LAH- jj \ OHSwem N\ R\ / R RZ NC Rz
N Cl Ra NwaGlo2esks CI R 2 3 4 Conpound 2 The chl oropyri m @#CRE&GED2i03377

di ssolved in THE and added to a stirred suspension of LAHin THE 35 at -78
C. The mxture is stirred" or hours at this tenperature and for 1 hour at
-30 C. The mxture is then treated cautiously with water, 15% aqueous NaCH
and water with vigorous stirring. The mxture is warmed to room
tenperature and filtered. The white precipitate isygmashed |iberally with
ethyl acetate.qgThe conbi ned grganic portigns are di ed (MySod) and
concentrated deopva m Py ication a drcashl cht ong Q é gi ves the
desired proddct] 2. ou d ¢ /1[p94826 |02B77}, ¥6 DMSO (6
equi val ent sh; N atided t o ed sol Bf In @f oxal yl Rh I‘DI‘ICde (3

equi val ents) in dichloromet Qane at -70 T., After 15 mn, alcohol 2 (1

equi val ent) in dichloronethaine is added, followed by tr| et hyl am ne. The

m xture |S@Ilovve to warmto roomtenperature and stirred for 1 hour The
m xture is SO4),

rbonat. e

and concgnt, ﬁé lsgg%(g‘% %‘%F?%na%mgd;f ‘1‘?0&%’}@@3&8 oaﬁ i ves
the des red. E‘H{(’EE R

equi val ent) S jten t& c‘[‘lgmgsq t| l‘fltafl § T3 u"‘e’q | ent)
in THE at - T "gﬁtrg‘ﬁ fqpf’rfl 3’ ’é‘?ﬁ 81p1‘t aléfut es,
war med to rl%li"?] ¥er b2l aéeta‘ﬁd rﬁa“é lPé’ e The
m xture is CORSERialed wgeryapng ) aﬁ‘B‘é’t’% és n%altf%?’ra@ M3t a?ct s Are
dried (%804) and concentrated under vacuum Purifi catl on via flash

chr omat ogr s. the desired product 4. 15 EXAMPLE 3 Synt hesis of

repr esent atiPN O CBregBiAEasIof added ta @ stitrgd olution) of @salghblrride (b equivalaptsKinRs
RAHNNH2 X jdiqhlpronmthage aRs7@R3C Afer {S ImmRa cghop 23(IrequivRlent) R dichlopgmatisapdund 2:
The enone ﬁdé%fpﬁew%bnﬁfqthyﬂﬁn@mrr"ﬁh@@xmﬂ%lﬁcpIIQWa%&/@arrmtozreornﬁmr)eranmNﬂz (4.3

mol ) ahdl stispdifordshavs.odhe mixiheg isrprdied orittagugans 3odiv bjcabenate Karol), (g6l i)
are heat ed MeS89, md egmcangrated under vacuum. Purification via flash chromatography gives the

desired product 3.

Compound 4
20 Alkenylmagnesium bromide in THF. (1 equivalent) is added to a stirred solution of aldehyde 3

(1 equivalent) in THF at —78 °C. The mixture is stirred at this temperature for 30 minutes,
warmed to room temperature and quenched with aqueous sodium bicarbonate The mixture is
then extracted with ethyl acetate and the combined extracts are dried (MgSO,) and
concentrated under vacuum. Purification via flash chromatography gives the desired 4.

25
EXAMPLE 2
Synthesis of Representative Pyrimidine Intermediate
30
MgBr
Cl / Cl H
)Ico Et OH Swemn J\/[cno X NN
N cal /L RN ~ar ¥
2 4

Compound 2
The chloropyrimidine 1 is dissolved in THF and added to a stirred suspension of LAH in THF

35 at-78 °C. The mixture is stirred for 6 hours at this temperature and for 1 hour at —30 °C. The
mixture is then treated cautiously with water, 15% aqueous NaOH and water with vigorous
stirring. The mixture is warmed to room temperature and filtered. The white precipitate is
washed liberally with ethyl acetate. The combined organic portions are dried (MgSO,) and
concentrated under vacuum. Purification via flash chromatography gives the desired product 2.

40

Compound 3




hours. The m xture is concentrated, taken up in ethyl acetate (50 ni),
washed with ag. NaHCO3 (20 nmiL), dried (MySO4) and concentrated under
vacuum TWwe ozesisdae is purified on a 25 silica gel col umrCtatRoziozaT7wi t h
25% et hyl acetate in hexanes) to afford 2. Conpound 4: LDA in THE (0. 325M
0.83 nL, 0.27 mmol) is added to a stirreg solution of the phosphene oxide
(66 ng, 0.27 mml ) in THE (2 nm.) at -25 C. After 15 m nutes, conpound 2 (11
ng, 30 0.034 imml) in THE (1 nmL.) is added and the m xture is stirred for

15 m n. Fbﬁ% iv%l Sj?sdaddte@% o Qf&ﬂé& %omonM@f G%‘ijyltcﬁllo'iﬁ g@ t &) s e and
stirred fordl mex M-@ {$ mi 'a'lc% ﬂﬁ‘{gff 912)4)

extracted w éﬂg
(Cglnﬁtelnggate exﬁ' ‘éﬁ’ed' %éﬁbb&ds%é Q%h‘?%&%%@t( ELSS ed
with Ts es1rd di0 3 . ervc Elgn?% Oglta 1897 %or 16
hour s. The m X ?LPF 'S "cool ed to room terrperature di | uted vmth ag. NaHCO3

(2 nm) and xtract d with EtOAc (4x2nL). The conbi ned extracts are dried

ROLH

(MSH), c i raLEd in vacuo.and the re du u | r?tlve
TLC to af f opbemimagmestm hronigs 18 il suigele %‘%‘ % é%??e
Corrpoﬁngg 1¢egui ntb“’2§ Ebr sle%gd ﬁl%w 1%1 eén ’@H’f% ‘5356 for
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NaHCO3 (2 nPirastefivilk eyt pestpte gid weep ?"tFrL ?f@dwg&qnlrs&@ s are

dried (NgSOﬂ’f‘erVé@H’Ebrﬁ“lngf’%ﬂ’nl"ﬁﬂﬁé]é&lﬁom%f%aphb’ﬁ}é’e?'@%idﬁﬁ?é podpiidi £ ed by pr ep
TLC (elution with 30 % Et QAc/ hexane) to afford conpound 3 5 EXAMPLE 4
Synt hesild of representative Conpound§XéMBEriicture (1) 101 01 OX X, R6

RN X R 'kN Rz O RSyythesss of represprtatiyeifompoundgat OMW R 1IXR5 X5
X~-Rs RZR6 RZR6 R2 / | R6 1\ ~ 1"/ ~ 1\ 4a Z=0O, Y=0 3 S&z=0Q 4b Z=S,
Y=0 5b Z =NR O Y=NR7 5c¢ Z=S S, _Y=NR7_ Conpound 2| The 3{1one I
(conpound 4 fy s Anand 2 ), RBP4 3 s

t ol uenesul fonji c _aci rm i n et hanol (20I are_heat ed
at 60 C forR1 15CIhéurs. The mezu okcentrated, tdkenNup™NRn et hyl

acetate (50 ni),;washed with ag. 2 R 3
\ DN l
. X R
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X
K7
RZ 1 R5
4

20 Compound 2:
The enone 1 (compound 4 from examples 1 and 2 above, 4.26 mmol), R;NH; ( 4.3 mmol) and
toluenesulfonic acid monohydrate (4.3 mmol) in ethanol (20 ml) are heated at 60 °C for 16
hours. The mixture is concentrated, taken up in ethyl acetate (50 mL), washed with aq.
NaHCO; (20 mL), dried (MgSO,) and concentrated under vacuum. The residue is purified on a
25  silica gel column (elution with 25% ethyl acetate in hexanes) to afford 2.

Compound 4:
LDA in THF (0.325M, 0.83 mL, 0.27 mmol) is added to a stirred solution of the phosphine
oxide (66 mg, 0.27 mmol) in THF (2 mL) at -25 °C. After 15 minutes, compound 2 (11 mg,
30 0.034 mmol) in THF (1 mL) is added and the mixture is stirred for 15 min. NaH (30 mg) is
added, the mixture is warmed to room temperature and stirred for 16 hours. The mixture is
diluted with water (15 mL) and extracted with EtOAc (4x10 mL). The combined extracts are
dried (MgSO4), concentrated in vacuo and the residue is purified by preparative TLC (elution
with 30 % EtOAc/Hex.) 1o afford an oil which is then treated with TsOH.H,0O (4.2 mg, 0.022
35 mmol) and R,NH; (0.085 mmol) at 130 °C for 16 hours. The mixture is cooled to room
temperature, diluted with aq. NaHCO; (2 mL) and extracted with EtOAc (4x2mL). The
combined extracts are dried (MgSO,), concentrated in vacuo and the residue is purified by
preparative TLC to afford compound 4.

40 Compound 3:



NaHCO3 (20 nli), dried (MJSH) and concentrated under vacuum The residue is
purified on a silica gel colum (elution with 25% ethyl acetate in
hexanes) wo tafof43eed 2. Conpound 3: 20 Ketone 2 (0.16 mmol ) PCT/GB02/02377

p-t ol uenesul foni ¢ aci d nonohydrate (30 ng, 0.16 mmol) and RANH2 (0. 18
mol ) are dissolved in ethanol (0.5 nlL) jand heated at 80 Cin a seal ed tube
for 20 hours. The mxture is cooled to roomtenperature, diluted with aqg.
NaHCO3 (2 nL), and extracted vvith et hyI acetate (4 x 2 nL). The conbined

organi c exte nd4 Bedhd, 93 GYHoIHh 6.5 P5R1) HWGHeq YATUE xaﬂ%u} he
5y e Lo aﬁﬁ baeog %@%a& texgg erbhfs gtdﬁut@ri Lho: %B;m | S0
sodi um bor o Xge”d Tﬁesco 8 ti ; Aff L& %Ef our S,
diluted wi 0 pnﬁ% W% r ac{ed lﬁex rfe% a)ce a (1

m.). The conbl ned or gani c extracts are dried (MgSOH), 30 concentrat ed under
vacuum and the residue is taken up in toluene (1 nL) and treated with a
sol ution of phosgene in toluene (ZO(V . After 16 hours, the sol ution
is concentrated WO 02/ 0% E% ?;re E2 %7‘%‘%10 gs%%m uum and the
residue is purified by VAR S FPESHE 13??“8 a° 5°/c) of carbonate
4a as ai)/ellowoil. Compound 4b: (Z=S, Y= Ketone3(0 095 mmol ) is

di ssolved in 1 (1 nL) and treat t h _sodi um bor ohydride (25 ng,
0.66 mmol ). Thex f{s RiNgr ed fegf vy diluted with ag. NaHCO3 (2
m), and ext acted ith ta nm). The conbined organic
extracts ar %804) conce )aN vacuum and the residue is
taken up in 1ol uqne (1 nL) and treat ed ibth a °sol uticon of thi ophosgene in
toluene (20% 0.1 nL). After 16 hours, % e solution is concentrated 10

ha ol

under vacuum and the residue is purifi e preparative TLC to afford 25 ny
(5599 of 7b as a yellow oil. Conpound % 7=0, Y=NR7) Ketone 3 (0.095
mol ) and am ne (20 20 nL) are dissolved'in acetonitrile (1 nLg and are 15

treated with cyanobor ohydri de (I\ﬁ§ ). Acetic acidg; op) is added
and the mixtufé¥ | stlrredfor 4 hour uﬁed w th aqg. ‘ (2 m),

and extracte thRl acetate (4 x ~“3The conbi ne Rxtracts
are dried ( ) ncent raed—unde and—the— re t aken up

in tol uene Rr eat ed vvltth nRof phosge S e (20%

0.1 n). After u’lrs6 the sol utidn is concentrated under Vacuum #nd the

residue is pur|f4aeij y preparativesTLC to afford urea 4c.s{papound 4d:
(Z=S, Y=NR7) Ket 095 mmol ) and am ne (0.20 nL) are digsghyed in
acetonitrile (1fﬁ§ e treated with sodi um cyanoborohydsd ge (25 ng).
Acetic acid (1 rdpé) |s ded and the mxture 25 is stirred for 4 hours,
diluted with aq. and extracted with ethyl acetate (4 x 2
m.). The cdndanpoenﬂbrganl c extracts are dried (MgSO4), concentrated under
vacuum andrich&iond @ Scatgound 4t Abnexafpplen 1taald up e2q innwl)) RaNH, (4.2 ated) wed h a
sol uti on oftolubliegpfoaigeidemonvhydrbte M8 mriclPH) ethindl (20)mL)Afré dsatddBat60PCsfor 1dhe
sol uti oms i ShodBNCER mathad islBoleentydall ke npl il lRehyl acdtdel€50 mL)pwishéd edih .

pr epar at i veNaH{O,i(20 @l f, aried (MgSDyy @ cétbemdthtddamperuacihuha  The Zesidud s purified on a

silica gel column (elution with 25% ethyl acetate in hexanes) to afford 2.

Compound 3:

20 Ketone 2 (0.16 mmol), p-toluenesulfonic acid monohydrate (30 mg, 0.16 mmol) and R,NH,
(0.18 mmol) are dissolved in ethanol (0.5 mL) and heated at 80 °C in a sealed tube for 20 hours.
The mixture is cooled to room temperature, diluted with aq. NaHCO; (2 mL), and extracted
with ethyl acetate (4 x 2 mL). The combined organic extracts are dried (MgSO,), concentrated
under vacuum, and the residue is purified by preparative TLC to afford 3.

Compound 4a: (Z=0, Y=0)

Ketone 3 (0.095 mmol) is dissolved in methanol (1 mL) and treated with sodium borohydride

(25 mg, 0.66 mmol). The mixture is stirred for 4 hours, diluted with aq. NaHCO; (2 mL), and

extracted with ethyl acetate (4 x 2 mL). The combined organic extracts are dried (MgSOy),
30 concentrated under vacuum, and the residue is taken up in toluene (1 mL) and treated with a

solution of phosgene in toluene (20%, 0.1 mL). After 16 hours, the solution is concentrated



Ketone 3 (0.16 mml ), urea (30 ng) and ZnC 2 (25 ng) are heated at 200 C
for 5 h. The mxture is cooled to roomtenperature, diluted with aqg.
NaHCO3 ( 2volop/oomee extracted with ethyl acetate (4 x 2 niPCY/GBoR@2370nbiI ned
organic extracts are dried (MgSO™), concentrated 35 under vacuum and the
residue is purified by preparative TLC ty@ afford urea 5a. Conpound 5b: (Z =
NR9) The urea fromthe above procedure (5a, 0.070 mmol) and PO 5 (15 ny,
0.070 nmmol ) are heated in toluene at 90 C for 3 hours during which tinme a

white sol i d.jser V&:uuﬁl;hﬁd rfhc}(}ééfdﬁe 1§ Wédegy xcégarét@ver'ﬂ%nté %ﬁg Orﬁ Hg€ (79%51 Ok's

treated wt lﬁﬂht@ ) r|ng I's” cont1 nued for m nut es.
mxture is %I 3wt#ﬂaq NaUCCB (2 m), and extracted with ethyl acetate
(4 x 2 n). Co E&; 2£§q( ganic extracts are dried (MSO), concentrat ed

under vagu mmoarh &s llzesq:igu“f'el %a? 8%@% T}u%BQro flg
é{ s

stll

rgan

g:d?:?

guani di ne € P'r4 dllut a?légo
hours. The ma%t dwﬂ c\,’ acleta

(5a, 0.070
CC3

(2 nl), anlg%‘géél e E%St%fe ] anlc
extractz0 h ?&éa @ £ ?8 eis
purified’ by"™§FeBarat yeds gyt Eﬁd&y PS@ataHYeo
PCT/ GB02/ 0 ?Wo 9 EXAMPLE 5 Synthesis of represent ative Corrpounds of
Structure (XI a) R4 NCRNRs (Xla) R2Z NR6 5:R  Internediate 1
(4, 6-Di chl (an@%‘t%%% QWi n-5-yl ) -acetic acid nethyl ester Sodi um
(1. 74 g, 3 %eefpand 0-adwmop spd i2prng Q20 wlhpns. dinelord etretonitrile ] mlg) andriger N2.
After 1D deddiptiseduseysmebapiidade Gdimen Asetiaasid Aidrp) isaddetamddhs matwy . 06
g, 3 eq) wds stmefeﬂ hgurp dilygted with ag. NAHGQsi(2 nd exgactsd sdihsithyh aestptaNda 2 was
filtered offl). Ahegombinghorgrnio exirapis ey dricd dMeSOsuemrairgted yade veuamhend et er
(6.04g, 24.18¥ifus iy taken uminyelnerg 4l MEpand pad)wikeassohige af physgine instolugns GA%of
free acet arfhHimh¢ Afer ISthouns the splutiopdss coppéniraied under vacuumfndg the repadps is ppnidied
react i o0 mibynuererafius TLC tordford yraa 4w t o dryness in vacuo and the yel |l ow f oam
(8.69g) obtained was then m xed with 15 POC13 (70 nL) and heated at reflux
for 3.5 hr.Compmundsdi(Z+HF=dBLuti on was cooled to room tenperature and
pour ed sl ovikatonen? ¢0.0%5erhmal) @nd @60 @120 ahdakl-ddBblvédbindcetonittila (Vimglor and sare
stirring. Tieetedmadisodiumaganebdrolaatide(2Mhgd). Biccac{dI Dobpiris) addetlandi thdmExt2eO
(3x20 nj . iFkd@rreddorbhoves diuteghwitic ag NaHIG; K2 wit),eandastretdd whthlethyP ae{a04md) and
bri ne (40 nihl) , Tldrdomtlined @ganitNadBeH ard dricd €MaEOgNcbneamnted uhdd @sbulum, adcatio®. The
crude oil wasdyeus tdkeedp biytofueas (1 @) el waeddogithap botut{odl dfithiaplgegene akekieds OEt
9:1). Inter(@ed al enl). \Adisr thhaird) @ sdiutian ysedoneanrsied intller {abudm agd thAIBGdRINR (' H,
CDC13) : S Dubified by préfdrativOTLS td althrd Midureartdll (dq, 111), 3.61 (dt, 2H), 2.67
(s, 3H30 Ms (mz): 202 [M+.2C1; 167 [MH+d]+,1 d. 25 Internediate 2
2- (4, 6- D chteRued s{D¥bypyri m din-5-yl)-pent-4-enoic acid nmethyl ester

Ketone 3 (0.16 mmol), urea (30 mg) and ZnCl, (25 mg) are heated at 200 °C for 5 h. The

mixture is cooled to room temperature, diluted with aq. NaHCO; (2 mL), and extracted with

ethyl acetate (4 x 2 mL). The combined organic extracts are dried (MgSO,), concentrated

35 under vacuum, and the residue is purified by preparative TLC to afford urea 5a.

Compound 5b: (Z =NRy)

The urea from the above procedure (5a, 0.070 mmol) and PCl; (15 mg, 0.070 mmol) are heated

in toluene at 90 °C for 3 hours during which time a white solid forms. The mixture is cooled to
40  room temperature and is treated with amine (0.10 mL). Stirring is continued for 30 minutes.

The mixture is diluted with aq. NaHCO; (2 mL), and extracted with ethyl acetate (4 x 2 mL).

The combined organic extracts are dried (MgSO,), concentrated under vacuum, and the residue

is purified by preparative TLC to afford guanidine 5b.

45  Compound 5¢;: (Z=YS)
The urea from the above procedure (5a, 0.070 mmol) and P,S;, (50 mg) are heated in toluene at
90 °C for 20 hours. The mixture is cooled to room temperature, diluted with aq. NaHCO; (2
mL), and extracted with ethyl acetate (4 x 2 mL). The combined organic extracts are dried
(MgSO0,), concentrated under vacuum, and the residue is purified by preparative TLC to afford
50 thiourea Sc.



To a solution of internediate 1 (3g, leq) in anh. THE (60nL), at -78 C
under N2, UR DS (1Min THF) (16.03nL, 1.25eq) was added dropw se. The
reacti on woxeuos4826vas cooled at 0 C and stirred for 30 m RCTAIB®2/023Ct i ON
m xture was cooled at -78 C and allyl iodide (1.58n, 30 1.35eq) was added
dropwise in 1.5 h. The reaction mxture (¢9as stirred at r.t. for 3 h. Then
wat er (30nL) was added and reaction m xture was extracted with Et QAc
(3x60nL). The organic |layers were gathered and washed with sat.aq. Nad

(1 x20m) and dried over anh. Na2SO4. The solids were filtered and the

sol vent evaporated to give a crude p @%ﬁﬁ@ hich was purified by flash
chromat ography (silica .50 d| ate 2 was 35
obtained as a white solsgjgﬁlfsfofééﬁegé& %@ggmﬁj& 13): S 5.77
(in, 111), 5.03 (m 2H), 4.43 (gd, 1H), 3.76 (s, 3H), 3. 12 (m 1H, 2.78
(m 1H), 2.73 (s, 311). M5 (m z2)FN275CHE] 1 40 Internediate 3

2-(4,6-D chl oro-2-net hyl - pyri m di g: 5- ) -Rent-4-en-1-ol To a solution of
internediate 2 (257 ny, 0.937 I)\ln nh? CHZQ;@a)(Q 3 m), at -78C,

under N2, was added DIBAI-H (1 in hexanhe,” 5.6 nL, 6 eq). After
the DIBAI-H addition-the readbi on%‘tur}éswas stirred at -78C for 1 hr and
2 hr at OC. The reaction mxture WO OR/ 094826 PCT/ GB02/02377 20 was poured
into as Iutlon of HO 0.5N in ice (20ml) and extracted with CH2Cl12

(3x1 On). gﬁmpllned organi c extracts were dried over Na2SO4a filtered
and concent(frs%t el(: }"gq %/f%%&?)é' p%00 l{;n% % i nt er rredl atle 3 was obt a| ned as a

col ourl ess Gil " g - ( 1 1

5.01 ( s?;lwm?{fé@eqm s gy wseﬂdgyh M@%?%ng@;?’ﬂ e @es (m
2H), 2. (%OHS“?HEIOH of mejalip sodj I(i WPSn%‘@F Bl 4
5-[1- (tert -t fis IDgHERPTecBityt #@Wﬁé‘ﬁt yql i solutionaf Rrethexyeaghopyl rsa?cem? met h
yl - pyri m diasid dghyfsster @ et 4ommet) ip gnkyidruy @\/&%}'@3 %ﬁjlde‘btoélle o of
anh.  DVF ( 4rqsi 9ceta@zdn@can%theémmze wasygtiredpd el for eAgfion oniyhre s

i mi dazol e (PREFD mdrmfs imrrcphadshsydioroiosp (ﬁé%)@bta@ﬁ)i Wafml@nrr@éﬂwﬁh

mi xt ur e lvaPQEl (fOewlhend heatedrasretpxhfor 3Fdurt Khe reselfing sOMioRer® waltddo soem of
sat.aq. NHeoneritare\end aourgd glomheintg joe(irater () ki pad NEEOR (FOmp) with vizenogs i ) .
The conbi nedtrringgdhe produsttwas ckaoipdr withdsPiel (A€ anlvj and Wikt BiyO (BR8enkak fThe br i ne
and dried cwebinkh2g@dic eRhects whiedashed with 31O} (60enkdand; hrime (40 wdnt drigdsover
evapor at ed ¥ea804 hiltged chady ebricovrated| imvageynr The Mﬂ@y ofl| @eh purifiednbit ddpshphy
(sili caZQgeIchmqg)gtﬁhﬁeaﬂic@%eB):Heﬁm(éﬁtrﬁeBi hutermaedinte 1 otas abtpisel] 2552 zellowl S@ljdl ess
oil (270 ny4.20g5B%ol, 90 %9. NMR ('H, CDC13): 6 7.65 (dd, 2H), 7.56 (dd,
2H), 7.49- WER (EnCIE1)) 5 SR5Gmw, (HY 5.15§dq, BD0S.1( Gy, 1H) 3.6) (dtRDA.¢0E, 3H11) ,

4.17 (m 1HYS (4P @oeM]'24); 162.[VB-CY',1311), 2.69 (m 1H), 2.55 (m 1H), 0.98
20 (s, 9H). M5 (rnlz): 485 [MH+, 2Cl. Internediate 5

4- (t ert28Butiytertiegiaeey| - si | anyl oxy) - 3- (4, 6-di chl or o- 2- met hyl - pyri m di n-5-yl)
-1-0l 25 To & 638icHiok63- éthiflrﬂyﬁmﬂ' 215 ptntlalenonZitid methgf@RE) i n anh.

CH2C12/ MeOrp ] ol o@ﬂ{ drnieatate ) irfnh TAF feonfl3, #0298 Quhbhe A, B M n
\Qﬂldl ﬁaSB}-IIAfr E'l ﬂiz ﬁIL ga&gé@é}i ;}%eéf‘@r% \Qisle uﬁ%@@ea?:%ntxﬂlx QE‘dQO caL)

3 Ragln® 'Qll_xﬂ‘ 15&1&@ §51 S80S
sti rr edyt e aa @qeamﬁmﬁaﬁm% B 141 RF8)h, Al t e
produc WaSyater (30mL) was added and reaction mixture was extracted with EtOAc (3x60mL). The
organic layers were gathered and washed with sat.aq. NaCl (1x20mL) and dried over anh.
Na,S0,. The solids were filtered and the solvent evaporated to give a crude product, which was
purified by flash chromatography (silica gel, 5% EtOAc/Cyclohexane). Intermediate 2 was
35 obtained as a white solid (2.4¢g, 8.76mmol, 68%)
NMR (‘H, CDCL): § 5.77 (m, 1H), 5.03 (m, 2H), 4.43 (dd, 1H), 3.76 (s, 3H), 3.12 (m, 1H),
2.78 (m, 1H), 2.73 (s, 3H).
MS (m/z):-275 [MH]".

40 Intermediate 3
2-(4,6-Dichloro-2-methyl-pyrimidin-5-yl)-pent-4-en-1-ol
To a solution of intermediate 2 (257 mg, 0.937 mmol) in anh. CH,Cl, (9.3 ml), at —78°C,
under N,, was added DIBAI-H (1M solution in hexane, 5.6 mL, 6 eq). After the DIBAI-H
addition the reaction mixture was stirred at —78°C for 1 hr and 2 hr at 0°C. The reaction mixture



sc?%m

extracted with Et OAc (3x60rL). The conbi ned organic |ayers were washed with
sat.aq. NaC 30 (Ix201L) and dried over anh. Na2SO4. The solids were
filtered wod2niM8260! vent evaporated to give a crude proderc/GBobioziT7was
purified by flash chromat ography (silica gel, dHex/EtOAc 8:2).
Internmedi ate 5 was obtained as a yellowgil (1. 14g, 2.34mmol, 749 . NWR
("H DWMBO: S 7.55-7.33 (m 10H), 4.46 (t, 1H), 4.09,397,2.92 (m 311),
3.40-3.20 (m 211), 2.00-1.76 (m 211), 2.56 (s, 3H), 0.84 (s, 911). 35 M5
(mz): 489 &JF\Q ured it Jﬁfdoﬁt?}fbl'\d@ g kﬂxﬁﬂ &fhfled with CH,CL (3x10mL).
4-(tert-but %P‘°h g c% r?%l

g e d t%‘atedgn geug. A?OO
gyglsm d:;] 5 ne‘%' me afa ° ° f e ( Clof 378L,

mo eq

2. qu) e >§ r( 11( 16( %H?Q%GIYB ]fé
Then vva ﬁ ure was extract ed with CH2CL2
(3x60mM.) . n| c Iayers were washed with sat.aq. Nad
(1 x20m.) and dr| ed -over anh Na2SO4. The solids were filtered
and- t he- sol Wasimediptedr at ed to give a crude product, 45 which was purified
by flash ch¥-bintiereButyhdiphenyltsilanylopyimethybidyot-Braast-4- Ql'yhlormZMM-mmimitﬁnms
obt ai ned0asTaa yahfimvofdnterfedia®dP, (122 BENHel mmeNG aniNVME (HmDDMIOY; urger N»,
7.60-7.30 (ws atioéd 4-DMAFO(34] thE,- B0, (imidagol5M@R0 n@, U7eq)snd BryBuSKCIF(.32 ;L, 311) ,
2. 34-2.06 (o). ThelreacBoBrlixfige woddirred WS-.t( for 2 hr. ToGhis fdlkflon. werS QIS 02 HODUBR 6
PCT/ GB02/ 0ZSH.LI iR Iwatdrrahé theedlixaitre was extracted with Et;O (2x15 ml). The combined organic
5- (t ert - But sxtracts prerwdshesli dneeyitio wyter bivglwithdrial bat dried-ovat N80 8 Thelsolids Wer2- t ri f
| uor o- etlbyl filie2ed, the solvent was evaporated and the crude yellow oil was purified by flash
trifl uor omedhiythat@gphy|(ditids gel, CHExBROAADS S Intepihediate 2, Bascibpiicd ik dicoRurldse a
sol uti on of0iPR40 BigsE.53 wfblyoo egyet hyl ) anil i ne (15.6ng, leq) in anh. DV
(1m), at ONKR GaNablCBR %7085 (db, 2056 @d289) 7489384 6r), 5y (meag), 508 (4d, xt ure
was sti rredu@t494 @idf @H) 3577 1515, B0 (&L 28, 2,70 (9 BHS,2.691 (B, 175)) stgﬁcm)oms
M Xt ur e gpas(s| 0 C and a solution of internediate
0. 068mml ) M@(@;}y‘;g%@g@lnt) was added. The reaction m xture was stirred
at r.t. for 1.5 hr. Then water (2nL) was added and the reaction m xture
was extractﬁ@ermehggOAc (3x7nL). The conbined organic |ayers were washed

Wi th sat.ag Kol si@iflo £ 368, 6 HRenfor 6 2-ABHy1- s4h8-¢iol i ds Wer e
filtere 5anpo 8’1 t? teiﬂierﬁl\éé‘ﬂ&r Fgg U 918048 "i'n&;{hu F mixetBl & RS
pur'f'e S _9 rbﬂ yd&ﬁ%hlﬁlawﬁ i StgSFheffon Milthre Wil ﬁ diate
7 was obta‘;w %@ 194 ,46 : 13)
S 7.98,7. 91\2}&4‘ E%) o (o
gléé 37 35’e trg' tﬁiEt J (v 5:[7 gg v%g

OVC . '?e %
(mm 1664 ; _grudelpr uct w a d by fl srﬂmrom (b'(lg gel ¢
E4_é)1| oro- te r| yelowoﬂ 114 2 74/8r q enyl] 5
16,7,8 tet égﬁ%ﬁ g‘ﬁ&é‘d&as ?r?n?% i, 4354 gér’@ Pon of
i nt er medi at T 1 DIVF (|m_) at r.t., under N2,
Et 3N3HF %1 IS_(’” ; added and the reaction m xture was stirred at r.t.

overnight. It was
Intermediate 6

Methanesulfonic acid.  4-(fert-butyl-diphenyl-silanyloxy)-3-(4,6-dichloro-2-methyl-
pyrimidin-5-yl)-butyl ester
40 To a solution of intermediate 5 (1.14g, 2.33mmol) in anh. CH,Cl, (46mL), at 0 °C, Et;N
(1.6mL, 5eq) and MsCl (378uL, 2.1eq) were added. The reaction mixture was stirred at r.t. for
30 min. Then water (15mL) was added and reaction mixture was extracted with CH,Cl,
(3x60mL). The combined organic layers were washed with sat.ag. NaCl (1x20mL) and dried
-over anh. Na,SO,. The solids were filtered and-the-solvent-evaporated to give a crude product,
45 which was purified by flash chromatography (silica gel, cHex/EtOAc 8:2). Intermediate 6 was
obtained as a yellow oil (1.28g, 2.26mmol, 97%).
NMR (‘H, DMSO): § 7.60-7.30 (m, 10H), 4.20,4.10-3.90 (m,m, 5H), 3.07 (s, 3H), 2.57 (s, 3H),
2.34-2.06 (m, 2H), 0.84 (s, 9H).
MS (m/z): 567 [MH]".
50



then diluted with water (2nL) and extracted wth Et20 (3x5nL). The conbi ned
organic |layers 25 were washed with sat.aq. Nad (Ix7nL) and dried over anh.
Na2SO4. Twe ogop48des were filtered and the sol vent evapor aP€aiGBIR®2377 ude
product was purified by flash chromatography (silica gel, cHex/EtOQAc 6:4).
I ntermedi ate 8 was obtained as a clear-ojjl (27ng, 0.063mmol, 81 %9. NWR
("H DWO: S 8.26-8.12 (m 2H), 7.90-7.80 (d, 1H), 5.08-4.98 (t, 1H)),
3.90-3.60 (2H), 3.70-3.30 (2H), 3.24-3.10 (1I1), 2.30 (m 1H), 2.09 (s,
3H), 2.00- 1,8 Qn(eﬁlate]’}") 30I\/S(rrlz) 425 [MH +. Internediate 9

Z/Ef;ﬂﬁgszu'zf h 1121; {l—l 5 elth 1 4-chlo 0- -}lld‘glyg -8- [?dgl (lj,l,Z—triﬂP%ro—ethyl)-Z-
phenyl ] -5, 6T N n% Rygml - yz t To a
sol ut1 on.of | .a@é prroel P l %?I a@Sf @i

Et 3N (213L ure
was stl(rred eh'Fac gﬁ}\ j?ﬂ ibé anda g Bm[‘n "f r;g{‘t | on
m xture was® W?I i a ad orﬁzlfflﬂléﬂmﬁw

wer e vvasheer"E ElB‘ I“S?F' EFF“F@@E %g Rrag

sol i ds wer eCr{Pk acoam g rearye Ay 8- ( d’ala%t 40
whi ch wdé p?m ?%Haé% f%éﬂl@m‘%ﬁ% fobyept vap @ toca%@/@tl o8} 35) |

| nt er medi at Whigh waspurifisd by flesh ca@naw&a@ SBW gf(l,loéf@ﬁﬁt Be #hmﬁrme%%] WagVR

(' H DVSO) : otainedan2 gellow ¢ihg19dme, 0.62%mno}, 434)( d, . 4.56-4. 20 2

3.9-3. 4 (mNBB) (H, @DGE): 6s7.9%1§4 (dd, 11H)( 88,380 (ddzidzl .70, 582 (it
425 [ VH +. 3B)s 7Bpf7dA tedi Ak 3198.3.94 (dd, dd 1H), 3.73,3.55 (tm 1H), 3.63,3. 59 (mm, IH)

7- Met hy 15| - 3.44-pBo g 2H)13-38-3.36 (h.2H)12.35,24Q (nifol Ud); éiéﬂﬁﬂ(s),s PH), 2.04.1.80 ramet hyl -
phenyl ] - 1, B)R20.98(s491%)- hexahydro-1,5, 6, 8-tetraaza-acenaphthylene A nixture
of |nterrred1}~'I§t(ie/ZB664LB€£Hh 0. 27rrrm|) and heptyl-4-amne (O Snl, |2eq.) was
50 heated at 130 C (screw cap vial, sand bath) for 3 hr. The reaction

m xture waskntérerdintec® ed WO 02/ 094826 PCT/ GB02/ 02377 22 down to r.t. and

di | ut ed 20d t {¥-Chiafal2nde8iyli-8-[4-Th¢,2a ailflu et etind s 2-exi Ao aie thy 1-plchy1]4556,7,8-ude  pr oduct
was puri fi efdtrakydrb-pstideR23apiraidip-8yy1)-slethafiél gel , cHex/ Et CAc 9:1).

| nt er medi at'to 4QoM&ch oftintadindicdted® (S2myee 01008H6l) i afh DM m0), @6MYAInder23%9 .

NVR (' H, CDEGRR3mF (B24L, %qﬁsvas dddbd and tBSrebélion Wil ture v 8tirk€h atleverﬂlgﬂtGIt a4
(bm 5H), 2th213d1£1tea with w488 2AH) andlextdetdd Witk BHD (HOHIL). The%bmbined Srbdnic 1afer®1 (T,
3H) . MS26 M gdre wahéd bithllsdr. ag. Nﬁ@mm o€ ddidd Gver anh. N2,SO,. The solids were filtered
[5-(tert- BU&nH'théjéoWbﬁf‘Wa Stlate@MYACHUILEIN ) wis FRATRII Gy 2n4IR chbhmBerh w m@a 0- SH-
10 pyri dO[ cﬁéQE{OAG 6;'4)nlr§er¥llehxa3e @Wta;ﬁé%%%k&fdﬂ' 71;1_% 02b63MmYL, B

3ng;”r”ﬁ23'@%ﬁ é{ﬂ;é 6386 é’i’ggﬁ&% o o8 290%“6
n, r

d| ate bng
0. 106mg)))
r.t. forb2 %r /IZ

eact i on xture was stirred at
en cooI ed dovvn tor.t. and diluted with water

(20niL). hﬁnt&@:@ﬁﬂ&t was extract ed WI th Et CAc (3x25 nlL). 15 The conbi ned
organi ¢ ext estitonic a%xr(]e VY#]IS met aﬂs- - q 2 erfiuo(}m %11512 23‘{1'%1 %H &11. ver
anhd Nazg en -§6 -era@éﬁ € P Y nt oraI fe
crude p ge
cycl oheégne NSig 15“1 'gﬂg Tﬁsgf Be11 %‘m ?’éﬁ} Hs? (é’%@ J °GiFtN 28my,
0. 52rmol 2 Ms 1 eq) were adde e reaction mixture was stlrred atr.t. for
’ en water (8mL) was added and the reaction mixture was extracted with CH,Cl,

(3x20mL). The combined organic layers were washed with sat.aq. NaCl (1x10ml) and dried

over anh. Na,SO;. The solids were filtered and the solvent evaporated to give a crude product,
40  which was purified by flash chromatography (silica gel, cHex/EtOAc 65/35). Intermediate 9

was obtained as a clear oil (138mg, 0.274mmol, 90%).

NMR (*H, DMSO): & 8.30-8.14 (m, 2H), 7.95-7.80 (d,d, 1H), 4.56-4.20 (2H), 3.9-3.4 (m, 3H),

3.25 (s, 3H), 2.11 (s, 3H), 2.2-1.9 (m, 2H).

MS (m/z): 425 [MH]".

€

45
Intermediate 10
7-Methyl-1-(1-propyl-butyl)-5-[4-(1,1,2-trifluoro-ethyl)-2-trifluoromethyl-phenyl]-
1,2,2a,3,4,5-hexahydro-1,5,6,8-tetraaza-acenaphthylene
A mixture of intermediate 9 (135mg, 0.27mmol) and heptyl-4-amine (0.5mL, 12eq.) was
50 heated at 130 °C (screw cap vial, sand bath) for 3 hr. The reaction mixture was then cooled



NWVR ("H, CDC13): 8 7.65 (s, 1H), 7.55 (m 4H, 7.35 (m 6H), 7.10 (d, 1H),
6.95 (d, 1H, 3.92 20 (m 1H), 3.8 (m 2H), 3.5-3.3 (m 2H), 2.21 (m 1H),
2.44 (s, 8H)o02/0Yu81® (s, 311), 1.61 (m 1H), 1. 10 (s, 911pCTMBORNLITY:
567[M +. Internediate 12 25

4- (4- Chl or o- 5- hydr oxynet hyl - 2- net hyl - 6, 7,4i hydr o- 5H pyri do[ 2, 3-d] pyri m di n-
8-yl)-3- nethyl-benzonitrile To a solution of internediate 11 (28ngy
0.05mml) in anh. DMF (2.5nmL), at r.t. under N2, Et3N-3HF (44L,

gr 29|0tmTD| ) WT 305% efd%&&e& %h (ffgb glhé‘ﬁ el V%nt% e%& Cg{ l’teetlldana%he cr&de tpiogl(xct

Et CAc (3x25 e yeﬁo ot 3w rs vvere vvas)h 'dterm la Was

NaCll (2x2 V, ] fil d t he
A i gﬁgg% T LS
(silica §e| / ét "was obtained as a clear oil
(22ny, 0.08 MR (! H CDC13) 8 7.61-7.58 (m 2H), 7.27 (m 1H),
3.92-3.81 ( 3%2 50335(m2|—|) 3524(m1H) 226(s 3H), 2.19
(s, 3H), 1. tg 329[ | nt er medi_at. e

4-[1- (1- Et h§t W"%%V‘W‘%‘“’Z‘O’%nﬁhw' -SRIpEn et ﬁﬂldlﬁyfh’oé@ et raaza- acen
apht hyl &f- 5PyH ‘] dlpyripgid 'Y'J)'érff efiylrbenpenitrile 5 sol ution of internedjate 12
(43my, O. 13IPr?09P Phothpm meﬁmﬂzyl zepiifije (14pe,dic 06wl in NJF Gvasel.), at1GiC,
0.328mmol ) HpsT M 807p/og ($5m8, wasaddedy Intsimediate (6] (§9meyi Okogmaol nas

stirred at asaddedpftar 3p minqgnd theappctien wixdde Wpt Hinwd e fop @)t wasiber qogledi on
m xture wasdowkiordcng ditjpd witkaise (208%> @l“gmdq%é"a& grsrisd Witb e GxPayk)-s
ver e- wasiiedTh equbined orgagig extged wars washed @ith patind. NaGld2r28vele), enshirieflgps@ah. The
sol i ds wer eNpiSOulhe goligy averenfdtesesl apd Hie selyen ovanprated. Thgerude praduct)yras gurdfied s
di ssol ved i fad-chramategpsehy ilisa gal4 GiclohgxapgRic §0%antntermediatatt Wanobtiingdiase
was heat ed aplem@l (28nig 0/58mmohp=471%8). , sand bath) for 16 hr. It was then
cool ed downNMR ¢'Hf CDahX & 145es,ridheT. Si)(m At A8Se(maE), Ui, 8D, ©95 ¢d, 4K)) 3.92
chr omat @§r aphylH)s3.8 (e 2H)e B.5-3Hex /2,021 (@6 185,)2.44 (s) 3y 2020l (9 8H), 1% 1vas 1H),
obt ai ned as1a0@hdHe solid (23nmg, 0.074mmol, 50% . WO 02/094826
PCT/ GB02/ 02BIBAm/AJ6MMRII H, CDC13): S 7.50 (d, 1H), 7.30 (dd, 1H), 7.55 (d,
1H) 3.86 (m 1H), 3.70-3.23 (t+t, 2H), 3.43 (m 1H), 3.63 (m 2H), 2.27
(s, 3H), 2. Pdterfosediad¢h2 2.18 (m 1H), 1.74 (m 1H), 1.59- 1.45 (m 4H),
0.99-0. 28 ( #-t4-Chivlr)-5-hlylr dxfinedhyl- 3 Gadtitl6;7-dihdrb 3R pyradb] B3-a] plydimidin-8-yl)-3-
3- Met hyl - 4- inéthiyBbéngbnitrile 1- pr opyl - butyl ) - 2, 2a, 3, 4-tetrahydro-1H 1,5, 6, 8-tetr
aaza- ace- n&patsbytieNoSinterireMiateZAN28 ik, (205hEncd) BQnHI DR (25mL)e ¢ aeehdat |,, 12
(14ng, 0. 04BHRBEIF) 441D, ADOOmibdtiédadidd A Ne redtioPGixtHEOFES stirrkl a4, folVBLGir. ft4|—
0.109mmol )  FRd dififtctiNeie Ylated (DRI heef RuadfRtxihGed GRK HIOAC Bx3SMEE THE'S
stirredsgt EonbinddOdrgdnkty lay&Bdavér@%sﬂ'd' Wiie datWhd. NMAT @k200A0Mnk- drilSovef adiict
was ext ract jg,sy, tihe s@dg)aere(fﬁeé%‘é%a themeen@ 9&5961%@ THe SARAE BrddBd Has pWRHes by
was]ied w tﬁasﬁ%ﬁronﬁ%gra 4‘?_ CfhtYRiat T whdpited abNEsP! 1 ds
were filter d evaporated he crude product was dissol ved
in 4-heptyl ﬂﬂh{‘PH(éBeh) & 24 %&A A7 5160, 185CE b8 s ! M1 3963 309AL 89, At
100 35 2.4 (m, 1H), 2.26 (s, 3H), 2.19 (s, 3H), 1.8 (m, 1H).

MS (m/z): 329[MH]".

Intermediate 13 A
4-[1-(1-Ethyl-propyl)-7-methyl-2,22a,3,4-tetrahydro-1H-1,5,6,8-tetraaza-acenaphthylen-5-
40  yl]-3-methyl-benzonitrile
To a solution of intermediate 12 (43mg, 0.131mmol) in anh. CH,Cl, (2.5mL), at 0°C, under
Nz, MsCl (13pL, 0.328mmol) and Et;N (87pL 0.655 mmol) were added the reaction mixture
was stirred at r.t. for lhr, and then diluted with water (20mL). The reaction mixture was
extracted with EtOAc (3x25mL.). The combined organic layers were-washed-with sat. aq. NaCl
45  (2x20mL)and dried over anh. Na,SO,. The solids were filtered and the solvent evaporated. The
crude product was dissolved in 3-amino-pentane (143uL, 1.23mmol.) and the reaction mixture
was heated at 100 °C (screw cap vial, sand bath) for 16 hr. It was then cooled down to r.t. and
the reaction mixture was purified by flash chromatography (silica gel, cHex/EtOAc 75:25).
Intermediate 13 was obtained as a white solid (23mg, 0.074mmol, 50%).



15 C (screw cap vial, sand bath) for 16 hr. It was then cooled down to r.t.
and the reaction mxture was purified by flash chromatography (sililca
gel , cHexwBto@wes82Z®: 25). Internediate 14 was obtai ned as &CEGRoe/0sVi d
(5.0ng, 0.020mml, 40%. NWR ('H, CDCl13): S 7.73 (s, 1H), 7.65 (dd, 1H),
7.41 (d, 1H) 3.95 (m 1H), 3.78-3.6 (m 2H), 3.5-3.24 (t, 2H), 2.27 (m
1H, 2.18 (s, 3H, 2.10 (s, 3H, 1.65 (m 1H), 1.55-1.40 (m 4H), 1.38- 20
1.10 (m 4H), 0.95-0.88 (t+t, 6H). M5 (mz): 389[MWMH +. Internediate 15 4-
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under N2 1 566mm|) was added Internediate 6 (308 ny,
0. 546 was a after 30 mn, and the reaction m xture was stirred

at r.t. orIn%erg{ d1 Itel s then cool ed down to r.t. and diluted with water

organ ¢ extig *3'517“"% PRl s et Rl BSSr
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16 3-Chl oro ol *argwg hgw& dn f Legct neil?lﬁ gﬁp
[2, 3-d] Wpyriod et cand“ s‘ QSn]IGt i F §<eﬂ1 By ﬁ’f‘ ?C&P’é 15
(110ny, 0. TOFHSS hpongiggraphy (( SI Jileg gel diggeoL,
1. 91mmol ) wkwas @H’CQH%PWW@SPB @t@é‘ﬂa%‘??‘?@f@?@%@s st rred at r.t. for 12 hr.
It was di INMBAHEPClad &r73(R0H).)7.65ddd Hhe7-dt ¢kl iidr 3. M sn.chtbr héd-26 (R 3, Et OAc
(3x20m.) . The3.24 o, Add (arldbn. 18 (310 310y Enwh6hen Wi+ S5shy0 (m, 4H).-INBC1
(2x2QmLF0 anki1 Q. dtD.ASr0.&8(k1, &4B. Na2SO4. The solids were filtered and the
sol vent eva¥8iatzyd89MH8 .cr ude product was purified by flash chromatography
(silica gel, cHex/ EtOAc 6:4). Internediate 16 was obtained as clear oil
(53ng, 0. 15mteymedBI&AS. NVR (' H, CDC13): S 7.95-8.8(m 2H), 7.3(d, 1H),
3.9(m 1H) ,4-B-(er-Baty)-dipheyd-SilSnylaxymettiy])-42chioro2amethid)6,7-Ailydrd-8H- 3H), 1.8 (m
1H) . 50235 gyrldo)2,3-Bp9fiMidin-8\yl]-D2KI0SBEGRaIE GB02/ 02377 24 Internediate 17
3- Chl or 0- 4-Tora mediitionl ofl 4-grdinpB-@plpobbnroyitrjle 2§6hag, B,546rhmdl) auln YIMIO (3L3hID), 8t FC3-t et r
aaza- acenapidedy, BaH B0yl ofil-(bEng, Aficbmimbd) was ddied Intkrmbdiote 0B08 mpcr.¥edhasly 16
(52nmg, 0. l4@aradled dfter 20hin, &dAbE Radtibn miikihire veds sGfted atmaefor 2 h2 It Ws @hen(chalkd
0. 373mMmmo1) dvva t&k.8 hind SibitedOvitdBaprBImbe The mdded wad bigratied otith GIOAT Gixdsral). was
stirred3@t Thetcombied bigtnic attthctsvefe Gadhed @tth watial). Nl €2x2020(lapd diddeovier ahuct
was ext r actdese). The sdfidéhere (Burdd hild) the Idhentcoapiried The gade proliy easpuniie@byvas hed
with sat. afhsh MaGhatogospignkilicapél, cHEK/FROAO$S). IntdimeMattSIBAwasldbtaied as dcleaer e
filtered angl ihengol18anholeyspprated. The crude product 10 was dissolved in
4- hept yl ameR(ABDCID: 89859, 11),305% (of) amy, &2t (L0 BH) 740, eHY&Dsheatpds. e 100

35 (m, 1H), 3.8 (m, 2H), 3.5-3.3 (m, 2H), 2.21 (m, 1H), 2.10 (s, 3H), 1.61 (m, 1H), 1.10 (s, 9H).

MS (m/z): 587[MH]".

Intermediate 16
3-Chloro-4-(4-chloro-5-hydroxymethyl-2-methyl-6,7-dihydro-5H-pyrido[2,3-d]pyrimidin-
40  8-yD)-benzonitrile
To a solution of intermediate 15 (110mg, 0.19mmol) in anh. DMF (2.5mL), at r.t., under N,
Et;N-3HF (260uL, 1.91mmol) was added and the reaction mixture was stirred at r.t. for 12 hr. It
was diluted with water (20mL), and the product was extracted with EtOAc (3x20mL). The
combined organic layers were washed with sat. aq. NaCl (2x20mL) and dried over anh.
45  Na,S0,. The solids were filtered and the solvent evaporated. The crude product was purified by
flash chromatography (silica gel, cHex/EtOAc 6:4). Intermediate 16 was obtained as clear oil
(53mg, 0.15mmol, 81%).
NMR (*H, CDCly): § 7.95-8.8(m, 2H), 7.3(d, 1H), 3.9(m, 1H), 3.(m, 2H), 3.5-3.3 (m, 2H), 2.2
(m, 1H), 2.15 (s, 3H), 1.8 (m, 1H).
50 MS (m/z): 349[MH]".



C (screw cap vial, sand bath) for 16 hr. It was then cooled down to r.t.
and the reaction mxture was purified by flash chromatography (slilca gel,
cHex/ Et OWO082/M8)4824 nt er redi ate 17 was obtai ned as a whit e PEOIGRI2036570nT,
0.084mmol, 60%. NWR ('H CDC13): S 7.74 (d, 111), 7.56 (dd, 1H), 7.49 (d,
111) 4.05 (m 1H), 3.78-3.6 (in, 211), 515 3.5-3.24 (t, 211), 2.27 (s,
311), 2.18 (m 1H), 1.55-1.40 (m 411), 1.38-1.10 (m 411), 0.95-0.88
(t+t, 611). M5 (mMz): 410[MH +. Internediate 18 20
3-Chloro-4-[1-(1-ethyl-propyl)-7-methyl -2, 2a, 3, 4-tetrahydro-1H1,5,6, 8-tetr
aaza- acenﬁh h S y11- benzonitrile To a solution of intermediate 16
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(() 2%3 ol ) lgr '?']{sﬂ'l?g?“ gl;% L&‘T}%’ 'nga)ar’4 %ﬁlggdr oaqrﬁ?{sf?éé\kr%terg%l on( m xt ur e

t ‘é{{ omlils th 4 Ut & h oThe
iégﬁ\f\glheg E s ‘l nggf s W“th h% cf“%‘é@%)oc &f@yrﬁrs
t e 2 pr drucp was ex €
sol i ds vver cﬁ (?Fé % r\{\éas

di ssol ved | ﬁe

was heat ed dﬁ‘F Fe 1 eé?fj aﬁ‘ %}&Vfﬂtrev%orﬂ? ? epr? §d1
cool ed wﬁ"’aFE}‘S Yed‘ epW “ﬁ)eg o ommg 1 Oi(;ﬁ PPy E\

chr omat ogr aﬁl‘(?crf‘gl‘ial’ é’&‘ ?,I fl‘:lfscliﬁcn s ‘5“ co m n% % W%%

obt ai ned adnENHYISPUEH Qgraphy, S@S & “t?‘f% ?f 7.74
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3.45 (m 1DNMRCH, 6@@3)2@7 74 1 é9 (dslli 4. 52(111,81}1()*1% 78131@ ) 215,
1.55-1. %5 (Gf-3-24 §t) 2Hp 287- (@. 318, u&(m 1H§H} 55 0 (G 480, 138AF 19pqmy 4H),3595-0.88
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i nt er medi atleteBmediste)8 0. 106mmol ) in anh. CH2A 2 (2.5nL), at O0C, under N2,
40 MsCl 24 1GLChlor24fitvtindthylaprdpyD-3etHy2,20,358@ tmabydrovidl-b5.addetraamad t he
reacti on maxénaphthybensS-gii-bewzenitdle r.t. for | hr, and then diluted with water
(207L) . Thelopr @iivioh ofibiEereddiae 16(35wigt 0111 2B@AL in(:8k 250, (1 Fhel) endSCneater
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Intermediate 19
5-(2,4-Bis-trifluoromethyl-phenyl)-1-(1-ethyl-propyl)-7-methyl-1,2,2a,3,4,5-hexahydro-
1,5,6,8-tetraaza-acenaphthylene
To a solution of intermediate 8 (45mg, 0.106mmol) in anh. CH,Cl, (2.5mL), at 0°C, under N,,
40 MsCl (10pL, 0.265mmol) and EtsN (70pL 0.530mmol) were added and the reaction mixture
was stirred at r.t. for 1hr, and then diluted with water (20mL). The product was extracted with
EtOAc (3x25mL). The combined organic layers were washed with sat. aq. NaCl (2x20mL) and
dried over anh. Na,SO,. The solids were filtered and the solvent evaporated. The crude product
was dissolved in 3-amino-pentane (184puL, 0.992mmol.) and the reaction mixture was heated at
45 100 °C (screw cap vial, sand bath) for 16 hr. It was then cooled down to r.t. and the reaction
mixture was purified by flash chromatography (silica gel, cHex/EtOAc 75:25). Intermediate
19 was obtained as a white solid (28.0mg, 0.064mmol, 60%).
NMR (*H, CDCL): & 7.98 (d, 1H), 7.83 (dd, 1H), 7.49 (d, 1H) 3.87 (m, 1H), 3.70-3.23 (t+t,
2H), 3.44 (m, 1H), 3.63 (m, 2H), 2.23 (s, 3H), 2.18 (m, 1H), 1.55-1.47 (m, 4H), 0.99-0.88 (t+t,
50 6H).



To a solution of internediate 10 (21ng, 0.043mml) in anh. CH2C12 (1.0nlL),

DDQ (9. 7mg | eq) was added. The reaction m xture was stirred at r.t. for

3.5hr. Thwoolysed was evaporated and the crude product was/greeiotized by

flash chromat ography (silica gel, cHex/EtOAc 9:1). Exanple 5-1-1 was

obtained as a clear oil (14ng, 0.028muvhs 67% . 10 Exanple 5-1-2

3-Methyl -4-[7-met hyl -1 -(1-propyl -butyl)-3, 4-di hydro-1,H 1,5, 6, 8-tetraaza-ac

enapht hyl en- 5-yl]-benzonitrile To a solution of internmediate 14 (15ny,

0. 038mm|) +5m), DDQ (9.6ng 15 0.042mvol ) was added. The
N

reaction mXx tirred at r.t.. for 3hr. The solvent was evaporated

and t he cry Oéjg(\lt was purified by flash chromatography (silica gel,
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-te

0. 021mmo
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evapor a ed H‘p s1dpge W’Sﬂiﬁﬁc"t‘ﬂ%&gﬂ P‘ﬁf 9h chr omat ogr aphy
(slilca'gel, cHex/EtOAc 7:3). Exanple 5-1-3 was obtal ned as a white solid
(10ng, O. 0Fgn PR S-18009 .  Exanple 5-1-4.
3- Chl or o- 4- ;Mem fhyfy-methykd (L opEoRyI-ButyDr3y4-diby d- Hd Sef-Srfatraaza-seenaphtbylens; o ace
napht hyl en>-dbbepzon enzonitrile To a sol uti on of i nternedi ate 17 (15ng,
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and the crwitpopietwed thascrpds ipfdded bys fudSed dnr Hashe shyempigaplyi 1Gikiee geb |
cHex/ Et OAc cyelghexateiEiice’:8) Example §-1obtvas wbtiingd ag awvhife sadid] (Sme( 8.0P hgmol,
0.02mmol , 56%). 35 Exanple 5-1-5
3-Chloro-4-[1-(1-ethyl -propyl)-7-methyl -3, 4-di hydro-1H 1,5, 6, 8-t etraaza-ace
napht hy?&n-ExamplgS-bénzonitrile To a solution of internediate 18 (12ng,
0. 032mol ) 4rii-(:HthylghppIP-7-medhy3 {-dinBDo{1ED1,5,§-tettda23-Remphtiiy)enviayl]l-de ded.
The react i omethybtienzenitede stirred at r.t. for 3hr. The sol vent was
evapor at ed Tanal solatior pfl detenmaiiate 113 v@ESmg UY.04%eeblbin CHIh (IcimipndRQ (&g
(slilca gelo,064mhieR)/ EhsOhEkled.: Bje. rebotianphigtufe- Wab stivessl abittafanelir.abheasalent @asol i d
(8. 0ny, 29. @Rapvndtcd GASYthe dEndenptodud- e purdfied by flash chromatography (slilca gel,
5- (2, 4- Bi scHex/ElQua¢ Dok Erynpleiseiny vps dbididedat b whitpsadidy(1 Omgs 0,629 myrol, 50%B).4, 5-tetr
ahydro-1,5, 6,8- tetraaza-acenaphthylene To a solution of internediate 19
(20mg, O. O4kamples-ia anh. CH2Cl2 (1.5nmL), DDQ (12.5ng 0.053mmol) was
added. The 3-€H6id-]7-HekiylHl §1-Ppecpybbatyl)ch-dihydrot LH- (516, Bletradizeacendpheiiensas
evapor ajed saylpbérenitrilkede product was purified by flash chromatography
(slilca gelto HdratdardrEhRaediatd)17 (Boagploeminol)-i6 s CROLAL.0aL), 3D@ (Whihe
solid (11nmy.o6dmhethnwmsladde@he N2tOR RAQMAH2 R Lt dIBR2{ 10202 Bhr. Pl AlVent has
anal yti cal edgforatclt @né ethe f @hdeh phodudth@ad htifvd g Tiadl hrdmatography (silica gel,
cHex/EtOAc 7:3). Example 5-1-4 was obtained as a white solid (8.1mg, 0.02mmol, 56%).
35
Example 5-1-5
3-Chloro-4-[1-(1-ethyl-propyl)-7-methyl-3,4-dihydro-1H-1,5,6,8-tetraaza-acenaphthylen-
5-yl}-benzonitrile
To a solution of intermediate 18 (12mg, 0.032mmol) in anh. CH,Cl,(1.0 mL), DDQ (10.5mg
40 0.042mmol) was added. The reaction mixture was stirred at r.t. for 3hr. The solvent was
evaporated and the crude product was purified by flash chromatography (slilca gel,
cHex/EtOAc 7:3). Example 5-1-5 was obtained as a white solid (8.0mg, 0.02mmol, 60%).

Example 5-1-6 _
45  5-(2,4-Bis-trifluoromethyl-phenyl)-1-(1-ethyl-propyl)-7-methy}-1,3.4,5-tetrahydro-1,5,6,8-
tetraaza-acenaphthylene
To a solution of intermediate 19 (20mg, 0.044mmol) in anh. CH,Cl, (1.5mL), DDQ (12.5mg
0.053mmol) was added. The reaction mixture was stirred at r.t. for 3h. The solvent was
evaporated and the crude product was purified by flash chromatography (slilca gel,
50 cHex/EtOAc 7:3). Example 5-1-6 was obtained as a white solid (11mg, 0.024mmol, 60%).



RAN-1 RBR .~~5(tea) R NNR6 RL 5 Table 1 Cpd. R R2 R4- RS, R5,
Analitycal Data NO R6- 5-1-1 2,4-bistrifluoro- CH3 HNWR ('H, CDCI3): S
8.05 (s, IWp,02i0ebe/| phenyl 7.89 (d, IH), 7.65 (d,1 H), 6.58CTa5B020tY77 4. 62
(m 1H), 3.78 (m 2H), 3.40-3.00 (m 2H), 2.49 (s, 3H), 1.80 (m 8H),
1.30-1.10, 0.88 (mt, 8H). MS mz : 489+ 5-1-2 2-nmethyl-4- CH3 H NVR ('H,
CDC13): S 7.59 (d, 1H), cyanophenyl 7.56 (d, IH), 7.40 (dd, 1H), 6.59 (s,
1H), 4.65 (m 1H), 3.84 (t, 2H), 3.14 (t, 2H), 2.52 (s, 3H), 2.28 (s,
3H), 1.79 (m 4H),1.25(m 4H), 0.84 (t, 6H. MS miz : 388[W. 5-1-3

2-met hyl - 4- A\t PR datd bre SdPfotiBlin thE fofltohfhelEhbiehit) . cyanophenyl 7.56 (d,
1H), 7.43 (dd, ITH), 6.60 (s, 1h), 4.54 (m IH), 3.91 (t, 2H), 3.16 (t,
2H), 2.53 (s, 3H), 2.29 (s, 3H4Nt—76R(m 4H), 0.84 (t, 6H). MSmz : 360
5-1-4 2-chloro-4- CH3 H NWR (' H . B 7.80 (d, 1H), ‘cyanophenyl 7.73
(d, IH, 7.63 (dd, 1H), 6.62 (ﬁ’L 51 (m @y 3.92 (t, 2H), 3.18
(t, 211), 2.55 (s, 3H), 1'793(@43 25 (m 4H, 0.88 (t, 6H. M5 mz
. 408 MH +. 5-1-5 2-chl oro-4- Ny MR Re, cDCi3): S 7.80 (d, 1H),
cyanophenyl 7.73 (d, 1H), 7.63 (dd, 1K), 6.62 (s, 1H, 4.51 (m IH), 3.92
(t, 2H), 3.18 (t, 2Hy, 2.55 (s, 3H), 1.79 (m 4H), 0.88 (t, 6H. MBS mz :
380 + 5-4-6 2,4-bistrifluoro- CH3 H NMRpfeH, CDCL3): 8 9.92 (d, IH),

nmet hyl phenyl 8.03 (d, 1H), 7.69 (dd, 1H), 6.62 (s, 1H), 4.58 (m 1H), 3.81

(t, Cpd. R, R, Ry ReRs, | Analitycal Data
Ne, Re
5-1-1 | 2,4-bistrifluoro- | CH; H NMR ('H, CDCl,): 5 8.05 (s,1H),
methylphenyl 7.89 (d, 1H), 7.65 (d, 1H), 6.58 (s,

1H), 4.62 (m, 1H), 3.78 (m, 2H),
3.40-3.00 (m, 2H), 2.49 (s, 3H),
& 1.80 (m, 8H), 130-1.10, 0.8
(myt, H).

MS (m/z): 485 [MH]".

H NMR (*H, CDCly): & 7.59 (d, 1H),
7.56 (d, 1H), 7.40 (dd, 1H), 6.59
(s, 1H), 465 (m, 1H), 3.84 (i
2H), 3.14 (¢, 2H), 2.52 (s, 3H),
& 2.28 (s, 3H), 179 (m, 4H),1.25(m,
4H), 0.84 (t, 6H).

MS (m/z): 388[MH]".

5-1-3 | 2-methyl-4- CH; H NMR (*H, CDCl): § 7.70 (d, 1H),
cyanophenyl 7.56 (d, 1H), 7.43 (dd, 1H), 6.60

5-1-2 | 2-methyl-4- CH,
cyanophenyl

(s, 1H), 4.54 (m, 1H), 3.91 (,
2H), 3.16 (t, 2H), 2.53 (s, 3H),
2.29 (s, 3H), 1.79 (m, 4H), 0.84
(t, 6H).

MS (m/z): 360[MH]".

H NMR (*H, CDCl): & 7.80 (d, 1H),
7.73 (d, 1H), 7.63 (dd, 1H), 6.62
(s, 1H), 4.51 (m, 1H), 3.92 (,
2H), 3.18 (t, 2H), 2.55 (s, 3H),
§ 1.79 (m, 4H), 1.25 (m, 4H), 0.88
{t, 6H).

MS (m/z): 408[MH]".

5-1-5 | 2-chloro-4- CH, H NMR (*H, CDCL): § 7.80 (d, 1H),
cyanophenyl \j\ 7.73 (d, 1H), 7.63 (dd, 1H), 6.62
(s, 1H), 4.51 (m, 1H), 3.92 (,

5-1-4 | 2-chloro-4- CH,
cyanophenyl

3 2H), 3.18 (t, 2H), 2.55 (s, 3H),

+ - | 1.79 (m, 4H), 0.88 (t, 6H).

MS (m/z): 380[MH]".

H NMR (*H, CDCl): § 9.92 (d, 1H),

8.03 (d, 1H), 7.69 (dd, 1H), 6.62
(s, 1H), 4.58 (m, 1H), 3.81 (,

é“( 2H), 3.18 (t, 2H), 2,51 (s, 3H),

1.92 (m, 4H), 0.83 (t, 6H).

MS (m/z): 457[MH]".

5-1-6 | 2,4-bistrifluoro- | CH;
methylphenyl




2H), 3.18 (t, 2H), 2.51 (s, 3H), 1.92 (m 4H), 0.83 (t, 6H). M5 ma : 457
H +. WO 02/094826 PCT/ (B02/02377 27 EXAMPLE 6 Synthesis of representative
Conmpoundswofo2@t4sect ure (XIb) R4 NCR R-CR Il 5 R2 N N RE6T/dB0262377

I nt ernedi ate 20

4- Chl or o- 3- (2- met hoxy-vi nyl) - 6-net hyl - | -1- propyl -butyl)-1Hpyrrolo [3, 2-c]
pyridine To a solution of (methoxynethyl)-triphenyl phosphonium chloride
(70ny, 3eq) in anh. THE (InL), at 0 C, under N2, BuLi 1.6Min THE (128L,
3eq) was added dropwi se. The resulting 10 red reaction mxture was stirred
at 0 Cfor 10 mn and further 20 m'n{5 ¢ Then the reaction mxture was
cooled at 0 C and a sol Qut pyI butyl)-I H
pyrrol o[ 3, 2-cj pyri di ne- §nt%:“<=€1sr1 Ogir esengatwf%om gqrﬁlgg Jf t{’lﬁc‘g&e procedures
reported in J. Heterocyclic CheﬁN—iGR@ 33, 303; J. Het erocyclic Chem;

1992, 29, 359; Heterocycles; 2000 g 11@ 2415; Tetrahedron; 1985, 41,
10, 1945. anal ytical data: NI\/FR3© 5 S 8. A@m( 15 1H), 7.70 (s, 1H),
10.4 (s, 1H), 2.53 (s, 3H), 4. 1.92/ 1. 73(rﬂm 4H), 1.70/0.90

(mMm 4H), 0.77 (t, 6H); I\/[S(lﬂzz)§\I oN [MAdj) (20ng, 0.068mml) in anh. THE
(1nmL) was added dropwi se. The reactiRn m xture was stirred at r.t. for 1
hr. Theng vvater (3m.) was added and the product was extracted with Et QAc
(3x5m) . @Ei'?eeﬂ) organl c Iayers wer e vvashed vvlth sat.aq. 20 Nad

term

i G ol S

obt ai ne ?jg?'ctﬂ) 1X] tur s s% S OI%(?T} @h R)E% .3. t(;]?ti.ﬁ?ﬁi ?;egacﬁ{]$ ans)
' d

6. 98 (s 6. % , ,
4.21 (m 1 1xtu5_e 8’25‘% IquB (ffmetg -(13;_)1‘83)@1 ,tylg =
(cis) 6. 94 grolglgy-clpyyigli ar §lde (Prengee f%11° ,Pf eé OE*R? ln1 82 (m
4H), 1.53 terg ic h S@@ 336 3, ) qgo‘gahcc a) I\}%ocy e
3H), NS ém ﬂs hﬁdron; ,J,sgsé,%dp,apé qualggcal data NMR(H DMSO0): 8849
[ 4- Chl od 6‘}23137 ﬂ%fmlli(),llméspgm s FufBy(s) 34 r(ﬂbllgpel R/ 67D /el HHD-3L Y0/ 9%1cet al
dehyde To dméni 4R 877 &t 6H)tMB i) 202 MBI ) & P63mmab (in) anhy THEHInEHTag 21l )
at 0 C, undédedropwigl 2N (2nmL) was added dropvvl se. The resulting yellow
reaction miSheaeastiomminture weeatireed aygt. Eorfldyr. Thensvater (rhlkviassddedzend theypiodist (1)
was added ared exhectqsk witly EtO e Sx6ml). dbe sombined omgpdpdayers Ixsnvpshed athcsatiAg ned
or gani ¢ 20 ayéaG (1sémé) webdried owprtahh. NapSQugTheNtily wors ifltyrediprdl the sobgniosreporded anh.
Na2SO4. Theo giyeiagsndaaraiuti, whish ewds awified iy fach olrpmategraphyr(siliesdzel, sHgkAEEOAC cr ude
product, wHSER). Inesmpdinfef20ochs bytaihédeasha yehovoomh ( I0gizad Pdon(ogil 70%a gel |
cHex/ Et OAc NMMR)('H,| ChEk)redl{(zate) @98 (atH), QS0 s, 83, 6.69,4s,y1d4])] @81 6, [1H]),55400(d,
0. 179mol , TH)Y4.2NMR (E)H.8TRCUH), 1.8 @n, 8H),(685 WH)6H),73.887(s( 3HO; 1¢4),6.94 G,LH)( s,
1H), 4.24 (289 GHH), 2.604(sS1E)] B21 Zmp0H), 1.82 (m, 4H), 1.53 (m, 4H), 0.85 (dt, 6H), 6.19 (d,

1H), 6.30 (d, 1H), 3.72 (s, 3H),

MS (m/z): 321 [MH]".

Intermediate 21

30 [4-Chloro-6-methyl-1-(1-propyl-butyl)-1H-pyrrolo[3, 2-c]pyr1d1n-3-yl]-acetaldehyde
To a solution of intermediate 20 (85mg, 0.26mmol) in anh. THF (2mL) at 0 °C, under N, HCI
2N (2mL) was added dropwise. The resulting yellow reaction mixture was stirred at 70 °C for
1.5 hr. Then sat.aq. NaHCO; (ImL) was added and the product was extracted with EtOAc
(3x5mlL). The combined organic layers were washed with sat.aq. NaCl (1x5mL) and dried over

35 anh. Na,SO,. The solids were filtered and the solvent evaporated to give a crude product, which
was purified by flash chromatography (silica gel, cHex/EtOAc 8:2). Intermediate 21 was
obtained as a yellow oil (55mg, 0.179mmol, 70%)
NMR (*H, CDCl3):_5 9.85 (s, 1H), 7.07 (s, 1H), 7.01, (s, 1H), 4.21 (m, 1H), 4.04 (s, 2H), 2.60
(s, 3H), 1.82 (m, 4H), 1.16 (m, 4H), 0.85 (dt, 6H).

40 MS (m/z): 307 [MH]".

Intermediate 22
[4-Chloro-6-methyl-1-(1-propyl-butyl)-1H-pyrrolo[3,2-c]pyridin-3-yl]-ethanol



(s, 3H, 1.82 (m 4H, 1.16 (m 4H), 0.85 (dt, 6H). 40 M5 (mz): 307 [ M +.
Internmedi ate 22 [4-Chl oro-6-nethyl-I|-(1-propyl-butyl)-1H pyrrol o

[ 3, 2- c] pywDdR/9482¢/1 | - et hanol WD 02/ 094826 PCT/ GB02/ 02377 PE3/GRy2/@230| uti on
of internediate 21 (53ng, 0.173mmol) in anh. MeOH (4nmlL) at 0 C, under N2,
NaBH4 (13.1ng, 2eq) was added. The reacigon mxture was stirred at 0 C for
| hr. Then water (InlL) was added and the product was extracted with Et OAc
(3x5mL). The conbi ned organic Iayers were washed with sat.aq. Nad (I x5nL)

and dri ed, by %rsoﬁﬂgn omgé dlaI 81 §n Lﬂhl if:fb?g@ Sj ]a (f' %18!16\‘?&]?}
evapor at ed ﬂ{% s qu%e 9 litel f% ey |

e o yel PofiuDay 266 tf%‘ft Waﬁ o 42"{%;3 i

7.33, (35’ tré ae ()t ro

Ilnt7 ZI’ g’ﬂrandl : O gtography (Zﬁlczn t Inter fdla e Zi\)g:; ied asay low 011

3-[ 2- Od P8 1 anyl | | | -
but y1) - 1 i? %yw?% ‘i@ ) el %3364 i S 2Mhod gt
(49. 8ny, 04 C under N2, im dazol e (110ny,

10eq), }PBSMS(("#? eq) DIVAP (2rrg 0 | eq) were added The reaction

m xture was sti rred at r.t. overni ght. Then water (InL) was added and the
product waliteranedite2dd with Et 20 ()3x5n1_ The conbi ned organic |ayers were
Washed wi t FikGereRptyingimethyl sy darock, Bretinrh-(REISERMODHE-S o) | ds
were filtepagolai2-clparidiieyvent evaporated to 20 give a crude product, which
was purksf i &ej2 sglutionaeflintenmediatedg( , 0d73mmel) ¢ ‘lnh BMBRELDAD °C under N,

| nt er medi aingidargle dt0nes, i8¢l Ks (Gmgeld-$aqiy IVMAP %&r@ le@) Wesdwdded. The Bgption\NIVR

(' H, DVBO) mixgue. 98 gtizyed, at il pygmight] TheywateH(1md). §3s gdded 24l , thg preglugit was211)
2.58 (s, 3#ftracted v8th Et® (ZxdmL)]1 Thetcomb@ed (omgamc layérs wereS@ashed witl 53t,aqON&E ('t ,
6H), 0.00 (lxymbHpnd &Med(ewer ynh. NaH, NHjesolidsPGert: Hillteredmud dteesolvdnt evaporated to

(2, 4- Bi2§- t givé lanondermodnck, - piemyhy pirBiefl Dy (ftashn thrBmbtpgraphiynésilivy gels cHedBiOdy ) - et h
yl ] - 6- met h§il). Intefrhediate23wabs obigingd d-ayeHqyy oil ESmg] B12mmqhyastdi n- 4-yl ] -am ne To
a m xture NMR ('Hs DMSonzy6.95 ene aa B, ang)(pa i Hp diaing, @H) 814 AN 258 @9, 3HE- 30
(di cycl ohexgt phosphi. M) 02 (m/g Uy, 0l38 ) eHY; 10.854t, 6HY 0.00 (S&H)., K3P04 (23ny,
2.8eq) a sMsui/HvefME]Nt er medi ate 23 (17ng, 0. 04nunol) and
2,4-bigbtrifluoromethyl)anilin (18ng, 2eq) in anh. DME (InL) at r.t.,

under N2, ma&nsae24crinp cap mcrowave vial). The reaction m xture was

i rradiat ed(zgmBﬁEMﬂEemmﬁlyll\ih@ﬁﬁ)A@V[e-(ﬁwmmme&y;sﬁﬁy(owdahylmwmuy) at
100 C, 150(1-phop$ilodesl)-1£ 1H-pPa oI IR-£p AR AGyIPAhine Then wat er (1 nl) was added
and the progluch wasku@¥tr 3¢t eglis@ibelylifenkicdiohd)saatiun(0) Thes. magbi nadq)er gani ¢

| ayer s 30er @ic)oRheg1phbiphindRb -rAdhyBisHersl | (X4, 0.393Y K60} @ImRYVE8eqR R RolufénsiOA .

The sol i dsinp@bRdfatd L8T @”ﬂngrtﬂomﬁb B HdVE R BYARREALEHA)dnQind{ 18R 22&H) Ul Anh.
product, WHME(1RAS afRUL, m&@lg,was Tl or GHY ABRQBHARNValf. Thi taicShixtufeHeas/ Et OAC
95:05). | plagfattadh 2Rt %&d@@@w@&@dvegsimﬁ&lsas%@hi Md@l lsé&é g .108 °836Bgm0l

88% . NVR {bh PRV mm (Zod%ﬁ ate (1% (:tclvas :l:;ttgcteds 23
(s, 1),357. %gh E((Ezo GXBmLy 'I%@co x@%he@\'ﬁgth sa‘l’ a(i;%abmlxyrﬁ) amd- 7
(t, 2H), 2 aZSJO qumohﬁblvere]ﬁli%d #d el Bi¥Bat %orated to give a crude

product, Wthh was purified by flash chromatography (silica gel, cHex/EtOAc 95:05).

Intermediate 24 was obtained as a yellow oil (21.5mg, 0.035mmol, 88%).

NMR (*H, DMSO): § 7.83 (d, 1H), 7.79 (dd, 1H), 8.16 (d, 1H), 8.23 (s, 1), 7.22 (s, 1H), 7.16
40 (s, 1H), 2.43 (s, 3H), 4.35 (m, 1H), 3.77 (1, 2H), 2.94 (t, 2H), 1.8 (m, 4H), 1.15, 0.95(m/m, 4H),

0.79 (t; 6H), 0.68 (s, 9H), -0.31 (s, 6H).

MS (m/z): 616 [MH]".

JIntermediate 25
45  2-[4-(2,4-Bis-trifluoromethyl-phenyl)-6-methyl-1-(1-propyl-butyl)-1 H-pyrrolo[3,2-
c]pyridin-3-yl]-ethanol
To a solution of intermediate 24 (60mg, 0.097mmol) in dry DMF(SmL) at r.t. Et;N-3HF
(133.6uL, 8.4eq) was added. The reaction mixture was stirred at r.t. overnight. Then water
(2mL) was added and the product was exiracted with EtOAc (3x5mL). The combined organic
50 layers were washed with sat.aq. NaCl (1x5mL) and dried over anh. Na,SO,. The solids were



0.79 (t; 6H), 0.68 (s, 9H), -0.31 (s, 6H). M5 (mMz): 616 [ MH +.
-Internediate 25 45

2-[4- (2, wBi0g094826 | uor onet hyl - phenyl ) - 6- net hyl - | - ( 1- pr opyPCh@BoR23TH pyr r ol
0[3,2- c]pyridin-3-yl]-ethanol To a solution of internediate 24 (60ny,
0.097mmol ) in dry DMF(S5nm) at r.t. Et3NgIF (133.6L, 8.4eq) was added. The
reaction mxture was stirred at r.t. overnight. Then water (2nL) was added
and the product was extracted with Et QAc (3x5nlL). The corrbi ned organi c 50

e g &gam ot e

evapor at ed®

chronato r Hex/ Et c 9 i ned
R L
111) 8.7 m, Bhad 0 (s,
5.19 00 63(m 2H), 2.88 (m 2H), 238(3, 3H),
185165 0090(m 411) 0.80 (m 611). MB (mz): 502 [ MH +.
Exanpl e 6-

5- (2, 4- Bj sEtX?‘PPleLﬁonrret hyl - phenyl ) - -1 - ( 1-propyl -butyl) 5-tetr
ahydr o- 10 55¢2,4Bis-grifluogewethy hﬁpwaﬂénerbylé rawlotnltw 1%%%@91:{4{9@ %ﬂs
(23.4ny, OtGewArASPaphEhYMne CHRC12 (2nl) at r.t. Et3N (13.5L, 2eq) and MsC
(6.16L, 2edy aeeluiiondefctntermediate 33 (2 3Amayi 0Q4mmeolndns dst CHple (ML) att Tt £6N  ohr .
Then wat er (132mL) 2¢@ snbNBEH(6alfL1 Tea) weroddded. Thesreaotion axtung weis stirradHg Cf. Jor
(3x5nl). TRE. Thercwatbi (Rad-)ovagadded and fherpsoduet wasierdtaetdd wiith CHREL (3pmIiallie
(| xSnl) 15an domlyinesldorganisr laperh weta@ @4, withFhisrgs DRCIAS x ek )eanfl idkied owsti ardn 2450
sol vent evadposdidedetediligredendthesoldent prapetaied to gike & brudeprogust,iwhichdvas lpyrifiddash
chr omat ogr apfiysh(chidmatograpby (silckigsl] EHe@AEOAc 2:)1). ERxmaplp (6 -Bwis dbtamgd apbydlowed as
a yell ow oill(6nid0912:0m6l 2t0ep| , 31% . 20 Al the anal ytical data are set
forth in the following Table 1. RANNCR8 R3IC R\ S () R2 NNR6 RL Table
1 Cpd. M R2 R4A- RS, Ailhhe inabyagical Qeib are séi@orthiRia, tlbfollowing Tabld 1.1
4-bistrifluoro- CH3 H NWR (' R - 8 8.08 (dd, nethyl phenyl 1H), 8.03
(s, 1H), 7.81 (d, 1H), 6.87 (s, .61 (s, 1H), 4.19 (m 1H), 3.72 (t,
2H), 3.02 (t, 2H), 2.19 (s, <AR70 (m 4H), 1.30-1.10 (m 4H),
0.79 (m 6H. M nz: 483 [N+ (XIb)

Rl
Table 1
Cpd. R, R, R; R;, Analitycal Data
Ne. Rs,Rs,
Re-
6-1-1 | 2,4-bistrifluoro- | CH; H NMR (‘H, DMSO): § 8.08 (dd,
methylphenyl 1H), 8.03 (s, 1H), 7.81 (d, 1H),
6.87 (s, 1H), 6.61 (s, 1H), 4.19
(m, 1H), 3.72 (¢, 2H), 3.02 (t, 2H),
‘s‘( 2.19 (s, 3H), 1.80-1.70 (m, 4H),
1.30-1.10 (m, 4H), 0.79 (m, 6H).
MS (miz): 483 [MH]'.
25
EXAMPLE 7

CRF Receptor Binding Activity

The compounds of this invention-may-be-evaluated for binding activity to the CRF -
30 receptor by a standard radioligand binding assay as generally described by DeSouza et al. (J.
Neurosci. 7:88-100, 1987). By utilizing various radiolabeled CRF ligands, the assay may be
used to evaluate the binding activity of the compounds of the present invention with any CRF
receptor subtype. Briefly, the binding assay involves the displacement of a radiolabeled CRF
ligand from the CRF receptor.



25 EXAMPLE 7 CRF Receptor Binding Activity The conpounds of this

i nvention-ma -be-evaluated for binding activity to the CRF 30 receptor by
a st andarworiad94ské gand bi ndi ng assay as generally descri bedTlgBiRDeSyaza et
al. (J. Neurosei. 7:88-100, 1987). By utilizing various radiol abel ed CRF

| i gands, the assay may be used to evalyate the binding activity of the
conmpounds of the present invention with any CRF receptor subtype. Briefly,
t he bi ndi ng assay i nvol ves the di spl acenent of a radi ol abeled CRF |igand
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progr aniSLl GAND of Minson afBFRtidiviated Ademdite CRilge detivityl0 7: 220, 1990) .
EXAMPLE 8 15 CRF- Stinul at ed Adenyl ate Cycl ase Activity The conmpounds of the
present inventi @he cagpoahdsooilike preshumventionynay also basviluatet byovaabus fusgionalg. For
exanpl e, t hstingonPoruexdmplef theh@npoasie i thenpesent orvemion thay be seeneal fdr (GRICRF-

sti nmul at edstildatsd adenyletecbybse activityi t %o afay dbos the dermiratord of €RFfistiamlatd of
CRF- st i 20ul adepylat? @yciabe nytivdtlyenag\be pad@mad 44 genérgllyndegeribed pe Bhttagiieet ahS)gepser al | y
descri bed by7Bapdgwitemedifiedtiond Dyt the assiy twAholel @8 Pyeparatiérs. nodi fi cations to
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(St oughton, M), t he functi onal asses B‘g’ Cﬁf t he _conpounds, a single
concentration Ef“’l a’b‘?re"rl@FdaEhéH akg&ﬁgh gpeet 165 P ergg% deiinventionihgre bgenc AP
pr odu ct4%n qsgnheﬁ é}g{fg{ of illustration, various mod cations may be made without

departing from the spirit and scope of the invention.
Accordingly, the invention is not limited except as by the appended claims.



Wi th various concentrations of conpeting conmpounds (10”12 to 10"6 M. It

w Il be appreciated that, although specific enbodinents of the invention
have beerwoO4Q/ogss€ri bed herein for purposes of illustrati @cI/GERI0RATS

nodi fications may be nmade wi thout departing fromthe spirit and scope of
the invention. Accordingly, the invention is not limted except as by the
appended cl ai ns. WD 02/094826 PCT/ GB02/ 02377 31 Clains A conpound havi ng
the following structure: RA NA'Y X R? R2 NNR6 Rl , or a stereoisoner,
prodrug or pharmaceutically accept ablé salt thereof, wherein: Ais a bond
or C=(2); Xis nitrogen or CR3; Yis -N=, -N(R7)-, -C(R8)=or -0-; Zis

0, S or NROI Rl is al kyl, substitut eflaﬂlln Kyl , aryl, substitut ed aryl,
het er ogryl . R2is hydrogen al kyl , substituted
A ot ﬁ@ﬁl O%in%'ﬂ{&eeféﬁ&%g LR

substl tuted al kyl, halo or hal oal kyl; AR4 i s hydrogen, alkyl, substituted
alkyl, C(ORI, aryl , Substituted BI‘ . ~peterocycle or substituted
substituted aryl, heteroaryl, su Ret eroaryl, al koxy, thioalkyl,
C(OR, NRioRi or cyano; R6 is hyd hal ogen, al kyl, substituted
thioal kyl, C(ORI, NR oRll or cyé&no; R7N| S drogen al kyl, substituted
alkyl, C(OR aryl substituted aryl, Reter oaryl, or subst i t ut ed
substitut ggerly! ., heteroaryl, substituted heteroaryl, alkoxy, thioalkyl,
C(O al kyl ,5 NRlORl}Sé)gong}Sﬁ@Q(z R9 is hydrogen, alkyl, substituted al kyl,
R11 are tRe same g g INRDEN (SRal ahe independently hydrogen, alkyl,
substituted al kyl 1s05§ NRSU |tut ed aryl, heteroaryl, substituted
claim1l rein X, i
fol | ow n\é\@ét ruct ug lgldg) ggal 1&100 aﬂg4]\40
02/ 094826 LPCT/ GBO q@’

}gg ogen, alkyl substltuted alkyl, C(O)R,, aryl, substituted aryl heterocycle or

al kyl , alkoxy, cyano, hal oal kyl; R3 is hydrogen, alkyl,

heterocycle; R5 is hydrogen, hal ogef, kyl, substituted al kyl, aryl,

al kyl, aryl, substituted aryl, ﬁsubstltuted heteroaryl al koxy,

het er oar ylo; 5 @febﬁorﬁéfdﬁr&ﬂﬁg or ﬁlﬁhﬂ&@tﬁwa@l a'éé/éptabﬁléglﬁﬂefe%lf ed al kyl, aryl,

aryl, subgéltutedl@m¥$ ngﬁroaryl or substituted heteroaryl; and R o,

heteroaryly 2. The wmm%@éa@l s&bsm%ea g_%a[&}% s m:% HERfpRHnd of
lo

substituted heterocycle;

Rs is hydrogen, halogen, alkyl, substituted alkyl, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, alkoxy, thioalkyl, C(O)R;, NR;oR;; or cyano;

Rs is hydrogen, halogen, alkyl, substituted alkyl, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, alkoxy, thioalkyl, C(O)R,, NR;¢R; or cyano;

R; is hydrogen, alkyl, substituted alkyl, C(O)R;, aryl, substituted aryl, heteroaryl, or
substituted heteroaryl;

Rs is hydrogen, halogen, alkyl, substituted alkyl, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, alkoxy, thioalkyl, C(O)alkyl, NR;oR; or cyano;

Ry is hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, heteroaryl, or substituted

heteroaryl; and
Rio, Ry are the same or different and are independently hydrogen, alkyl, substituted alkyl,
aryl, substituted aryl, heteroaryl, substituted heteroaryl.

2. The compound of claim 1 wherein X is CR;.
3.  The compound of claim 1 wherein X is nitrogen.

4,  The compound of claim 1 having the following structure:
R4\N——I R,
R
X
Ry N° NTOR,
Rl
wherein



32 R1 - is alkyl, substituted alkyl, aryl, substituted aryl, heteroaryl, or
substituted heteroaryl; R2 is hydrogen, alkyl, substituted al kyl, al koxy,
t hi oal kylwohlales2e€yan, , hal oal kyl ; R3 is hydrogen, al kyl, pewhaiooed7ed
al kyl, halo or haloal kyl; R4 is hydrogen, alkyl, substituted alkyl, C(OR1,
aryl, substituted aryl, heterocycle or substituted heterocycle; R5 is
hydr ogen, hal ogen, al kyl, substituted al kyl, aryl, substituted aryl,
het eroaryl, substituted heteroaryl, agléoxy, t hi oal kyl, C(O R1l, NR1oR11l or
cyano; R6 is hydrogen, hal ogen, al kyI ubstituted al kyl, aryl, substituted
aryl, heteroaryl, substi tuted heteroaryl, alkoxy, thioal kyI C(O R1,
NR1OR11 or zyano, t I ryl,
ORI e geyane nmmgmyl gﬁg%hbsnﬁl ! ﬁé@e@&rﬁ &i@e@ e

t het er éryl

hal ogen, a yI su
substi t ut eq’ het er oar ﬁé% and
R10, Rl11 are the gsmgﬂﬁf eeo c and a é |n en?%ﬁg&% OQetﬁl%X}%?ﬁ(yﬁ

substitute aI kyl , suhéﬁtutecp ]g Oarlylsubsﬁﬂl?%t' l}e%goaryl’ o

het eroaryl ;5. Thels % yoye aggﬁnr ﬂ(lk%pgh#?

) u;.gu

N-CR3 R3C B5 QW) “ B ed ryI,
substituted aryl %%Egtfabx;; S%‘ 1 4 Sbtlh'l}lzjff P

al kyl , subtltuted% gﬁfh{y 0 PI%X’ R3|s
hydr ogen kyI (igglieﬂ _ Ftltutﬁ CRU o &P % ?‘ %Oﬁgﬂ

al kyl, sub tltut ed'g)E , subs ed ar het erocycl e qr
subst it ut e het er oSy BY °ge g8 gz(ggﬁq”g% gbsug‘tﬂf}sfrp’le PRy Ky |
aryl, subs t ed ituter hptgro 9] HF Vanoeﬁn oxy,

t hi oal kyl , i@( R1, ARG Fe o di r&ﬂfoan Feée OH%‘}’ bfipyad alkyl,
substituted al kyl , atghg¥bstituted apdiheterpard S‘él?swutedﬁéie@aﬁ’ ryl, substl t ut ed
heteroaryl al koxy, thioal kyl, C(O Rl, NRLOR11 or cyano; R8 is hydrogen,

hal ogeR; ~ altk§/$ompetmske |°iaﬂPéd‘a‘§P$(9’Ff°15’?”}ngtr§W§’cl tuted aryl, heteroaryl,
substituted het eroaryl, al koxy, thioalkyl, C(O) alkyl, NRLORL1 or cyano; and
R10, R11 are the same or differ e‘ﬁtN-&kasare independently hydr ogen, al kyl,
substituted al kyl, aryl, substit aryl, heteroaryl, substituted

het eroaryl . 6. The corrpound of Feial 1)sel ectd® in a group consisting from
7- met hyl - |

-(1-propyl -butyl)-5-[4-(1, 1, 2- trlfluq{o e(ihyl) 2-trifluoronethyl phenyl ]

1,2, 2a, 3, 4, ??eexahydro 1,5, 6 8 tetraaza acenaphtylene

3 et hyl - et hyl - | -

4-di hydr o 1,5, 6 ‘%bé% g%f ‘i‘ fed g, heterqapyl, og ﬁ‘n‘bé'iﬂe@ heterOfwl
1- (1- et hyl Rpr opyI )1s Ofy, lkyl halo, cyano, haloa,

8-tet raazaRacenaph‘Lsi]i‘WréanSa ljlsu S f‘an ki e: WO 02/.094826

PCT/ GB02/ 08877 331 3aIpEe 4l lg/ :plk)rl C(O)R,, aryl, substituted aryl, heterocycle or

- (1- propyl - butyl) %‘ﬂtltEFFM}ﬁ?TS"yfhl 5, 6, 8-t et raaza- acenapht hyl en- ty
hydrogen, halogen, alkyl, substituted alkyl, aryl, substituted aryl, he eroaryl,

substltuted heteroaryl, alkoxy, thioalkyl, C(O)R;, NRoR;; or cyano;

Rs is hydrogen, halogen, alkyl, substituted alkyl, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, alkoxy, thioalkyl, C(O)R;, NR;oR;; or cyano;
Ry is hydrogen, halogen, alkyl, substituted alkyl, aryl, substituted aryl, heteroaryl,

substituted heteroaryl, alkoxy, thioalkyl, C(O)alkyl, NR;4R; or cyano; and
Rio, R are the same or different and are independently hydrogen, alkyl, substituted alkyl,
: aryl, substituted aryl, heteroaryl, substituted heteroaryl.

6.  The compound of claim 1 selected in a group consisting from:
7-methyl-1-(1-propyl-butyl)-5-[4-(1,1,2-trifluoro-ethyl)-2-trifluoromethylphenyl]1,2,2a,3,4,5-
exahydro-1,5,6,8-tetraaza-acenaphtylene;
3-methyl-4-[7-methyl-1-(1-propyl-butyl)-3,4-diliydro-1H-1,5,6,8-tetraaza-acenaphthylen-5-y1]-
benzonitrile;
4-[1-(1-ethyl-propyl)-7-methyl-3,4-dihydro-1H-1,5,6,8-tetraaza-acenaphthylen-5-yl]-3-methyl-
benzonitrile;



benzonitrile; 3 -chloro-4-[ 1-(1-ethyl-propyl)-7-methyl-3,4-dihydro-1 H 1,
5, 6, 8-tetraaza-ac enaphthylen-5-yl] - benzonitrile;

5- (2, 4- biwetoeiod4se©r onet hyl - phenyl ) - 1- ( 1- et hyl - propyl ) - 7- mPCyGBOL/03374,
5-tetrahydro-1,5,6, 8-tetraaza- acenaphthyl ene;
5-(2,4-bis-trifluoromethyl-phenyl)-7-nmethyl-I-(1-propyl-butyl)-1,3,4,5-tetr
ahydro-1,5,6-triaza- acenaphthylene. 7. A conposition conprising a conpound
of claim1l in conbination with a phargnaceutically acceptable carrier or
diluent. 8. A nmethod for treating a disorder manifesting hypersecretion of
CRF in a warm bl ooded animal, conprising admnistering to the aninmal an

E%I hod of ¢ Sﬁ-&’@f&%ﬂ’ 0 BUBGRSFYh D03 44 20y g Jzaﬁ%l B o ns
1.
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5 (2 4-bis-trifluoromethyl-phenyl)-7-methyl-1-(1-propyl-butyl)-1,3,4,5-tetrahydro-1,5,6-triaza-
acenaphthylene.

7. A composition comprising a compound of claim 1 in combination with a pharmaceutically
acceptable carrier or diluent.

8. A method for treating a disorder manifesting hypersecretion of CRF in a warm-blooded animal,
comprising administering to the animal an effective amount of the pharmaceutical composition of
claim 4.

9.  The method of claim 5 wherein the disorder is stroke.

10. The method of claim 5 wherein the disorder is depression.

11.  The method of claim 5 wherein the disorder is anxiety.

12.  The method of claim 5 wherein the disorder is irritable bowel syndrome (IBS).

13.  The method of claim 5 wherein the disorder is inflammatory bowel disease (IBD).



