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use in therapy. 5 The first corticotropin-releasing factor (CRF) was

i solated fromovine hypothalam and ipentified as a 41-amno acid peptide
(Vale et al., Science 213: 1394-1397,1981). CRF has been found to produce

profound alterations in endagr hE@EPngrMﬁ.ﬂéoﬂgqsl mrune system function. CRF
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receptor antagonists suffer from the usual drawbacks of peptide therapeutics including lack
of stability and limited oral activity. More recently, small molecule CRF receptor antagonists

have been reported.

30 WO 00/27846 discloses CRF receptor antagomsts with the following general formula (A)

AN

with the proviso that at least one of A, B and C is nitrogen, A, B and C are not all nitrogen
and either A-B or B-C is a double bond. A, B and C may be nitrogen or carbon.

35  Due to the physiological significance of CRF, the development of biologically-active small
molecules having significant CRF receptor binding activity and which are capable of
antagonizing the CRF receptor remains a desirable goal. Such CRF receptor antagonists
would be useful in the treatment of endocrine, psychiatric and neurologic conditions or
illnesses, including stress-related disorders in general.
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2 Wiile significant strides have been nade toward achi eving CRF regul ation
through admnistration of CRF receptor antagonists, there remains a need
in the arwofoensmis ective small nol ecul e CRF recept or ant goriBRe198There i s
al so a need for pharmaceutical compositions containing such CRF receptor
antagoni sts, as well as nethods relatifg to the use thereof to 5 treat, for
exanpl e, stress-related disorders. The present invention fulfills these
needs, and...provides other rel ated advantages. .ln p icular the invention
rel ates t%@v@gmgfﬁ% 8RR d e‘b_rn%a%Eotl"E’ B .egﬂ:i Eegulgtﬁcfna fitst s of
corti cot r @pminisiraticnced CRF reeston antaomists, there egmags g neadyin theeariforeffastive plnt | on
provi des ewigealdrCRF tteftar antdganigth.) THertcis tko gnest doreghasmureutival @npdsitigs  and
phc(ar ggceuf(:rbﬁﬁhhﬁlg s@ﬁ%ﬁ Séﬁ!elﬁoéﬁkatg%g% 23 YleMak %%tﬁohﬁfe?a@mg B thf%sea}il]leﬂébi_( 6H2) Mh NI f
X~ n (= | ~ . wher . ar or hete r rein each o
¥he abBve ot exihis BBl b, i, oy Sva bl hore OB GARen: 1y
sel ect ed PFyifet plbergplatep adw@ailgssst i ng of : hal ogen, C1-C6 al kyl, Cl-C6 al koxy,
hal o C1-C6 al kyl, C2-C6 al kenyl, (C2-C6 al kynyl, halo Cl-C6 al koxy, Cl-C6

g)n&s orI ginalplsﬁicam '&gﬁt i%nv&Qiloﬁiﬂéfafés 16 ViR el &ﬂﬁbo&%ﬁr Qkéi?hggé paieﬁﬂ lﬁnﬁﬁﬂlﬁ;ﬂﬁg], o
- a - . y - khﬁg - al Kyl , al o -
al kox éémg%altsc()%ggn 6 %Varr?%m%falaé y b%ea%n rg'r C(H" (R5)qg(CH2)pZR6; R3

NHZ,
is hy%pogen, C2-C6 al kenyl, C2-C6 al kynyl or [CH(R5) (CH2)p] nZR6; 25 R4 is
C3- C7 cyclTbalptegént innbriton pmewdes oompaundoefdompulng) mckidng Sercbserers, predryds; or a
5- 6 nenbengdplaghf@e@iyYLY Scephidd QlthlotaBhtedthelebe above groups R4 may be
substituted %y one or nore groups selcted from hal ogen, Cl1-C6 al kyl,
Cl- C6 al koxy, halo Ci1-C6 al kyl, G&@fal kenyl, C2-C6 al kynyl, halo Cl-C6
al koxy, C- 30 C6 non a or dialkylamfno{ftro, and cyano; R5 is hydrogen,
C2-C6 al kenyl, C2-C6 al kynyl or (CH ; R6 i@ CA-C6 al kyl, which may be
substituted by one or nore groups lee ct &% r om hal ogen, halo Cl1-C6 al kyl,
C2-C6 al kenyl, C2-C6 al kynyl, hRa)Ag\ X al koxy, Cl-C6 al koxy, Cl-C6 nobno
or 35 dialkylamno, nitro, cyand and a group R4; Y and X are independently
carbon or nitrogen; mand n are indepertently O or 1; pis O or an integer
froml towhereimj is 1 or 2;

15 R is aryl or heteroaryl, wherein each of the above groups R may be
substituted by 1 to 4 substituents indendently selected from the group
consisting of:
halogen, C1-C6 alkyl, C1-C6 alkoxy, halo C1-C6 alkyl, C2-C6 alkenyl,
C2-C6 alkynyl, halo C1-C6 alkoxy, C1-C6 mono or dialkylamino,

20 nitro, cyano and a group Ry;
R, is hydrogen, C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, halo C1-Cé6
alkyl, halo C1-C6 alkoxy, NH,, halogen or cyano;
R, is hydrogen or C(H).(Rs)q(CH),ZRs;
R; is hydrogen, C2-C6 alkenyl, C2-C6 alkynyl or [CH(Rs)(CH,),JmZRs;
25 R, is C3-C7 cycloalkyl, which may contain one or more double bonds;

aryl; or a 5-6 membered heterocycle;

wherein each of the above groups R, may be substituted by one or
more groups selected from: halogen, C1-C6 alkyl, C1-C6 alkoxy, halo
C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, halo C1-Cé6 alkoxy, C1-

30 C6 mon a or dialkylamino, nitro, and cyano;
R;s is hydrogen, C2-C6 alkenyl, C2-C6 alkynyl or (CH;),ZRg;
Rs is C1-C6 alkyl, which may be substituted by one or more groups

selected from halogen, halo C1-C6 alkyl, C2-C6 alkenyl, C2-C6
alkynyl, halo C1-C6 alkoxy, C1-C6 alkoxy, C1-C6 mono or

35 dialkylamino, nitro, cyano and a group R4;
Yand X are independently carbon or nitrogen;
mand n are independently 0 or 1;
P is 0 or an integer from 1 to 4;

q islor2;



WO 02/ 087573 PCT/ @B02/01981 3 Zis a bond, O NHor S. Acid addition
salts of the free base am no conpounds of the present invention nay be
prepar ed W9 opestsozls wel | known in the art, and nay be for med/dBoomnsIgani c
and inorganic 5 acids. Suitable organic acids include maleic, malic,
fumaric, benzoic, ascorbic, succinic, 4rethanesul fonic, p-toluensulfonic,
acetic, oxalic, propionic, tartaric, salicylic, citric, gluconic, lactic,
nandellc ci nnam c, aspart , palmtic, glycollc glutam c, and
benzenesul fofi ¢ aci ds. 'W%%ﬁi%ﬁﬂﬂﬁganlc aci ds include hydrochloric,
hydrobronlc, sul furic, phosphorlc and nitric acids. Thus, the term
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phar maceufglueadit,ylactixs epddlice cimbmiat esparticn seatdh, tpabmitic, pglyehtiog glutunc, adndo
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aromatic r.oc ar suc for
exanpl e, Wa EI(Bp bt e’éy‘?;lﬂlﬁ'rb‘iﬁ‘ﬁ%/? a g Ewb%m@ﬂc 8%%&9}@% F‘iheptyl;
whi | e unsauthaamdlyl:gstﬁmaﬂhkw@rss m@lthﬁdé(ecycl opent enyl and cycl ohexenyl, and
the like. WD 02/087573 PCT/ GB02/01981 4 The term hal ogen refers to a

f 1 uor B@G v%'ﬂl R:rgéljaeco sgfegmn%‘rs Othe c&qb&‘ﬁds‘%pmucture (I) may have chiral centers and
may occur as recemates, racemic mixtures and as individual enantiomers or diastereomers.
All such isomeric forms are included within the present invention, including mixtures
thereof. Furthermore, some of the crystalline forms of the compounds of structure (I) may
exist as polymorphs, which are included in the present invention.

35

The term C1-C6 alkyl as used herein as a group or a part of the group refers to a straight or
branched alkyl group containing from 1 to 6 carbon atoms; examples of such groups include
methyl, ethyl, propyl, isopropyl, n-butyl, isobutyl, tert butyl, pentyl or hexyl.

40  The term C3-C7 cycloalkyl group means a non aromatic monocyclic hydrocarbon ring of 3 to
7 carbon atom such as, for example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or
cycloheptyl; while unsaturated cycloalkyls include cyclopentenyl and cyclohexenyl, and the
like.



The termhalo C-C6 al kyl neans an al kyl group having one or two carbon
atons and wherein at | east one hydrogen atomis replaced with hal ogen such
as for exwopkes®735 trifluoromethyl group and the |ike. TReTIGBRI0CB1 C6

al kenyl defines straight or branched chai n hydrocarbon radical s contai ning
one or nore double bond and having from?2 to 6 carbon atons such as, for
exanpl e, ethenyl, 2-propenyl, 3-butenyl, 2-butenyl, 2-pentenyl,

3- pent enyl -nmethyl - 2- but enyl .or .3- hexenyl 10.and the |like. The termC
105k ke S ke ot B iore HOBPe AL R ERE n al koxy oroup. T or
exanpl e net hoxy, ethoxy, propoxy, prop-2-oxy, butoxy, but-2-oxy or

et hyl pr ofFh2-texyhdodC1-Chelkyl teansdn ke graupnhavalgoonlor G6oadakox yatgusoapl may be
a Cl-C6 alpxwh of (R &% HREbARE bR i9Eplacsd BSit hatb@e Wch Masdor leRASHe Qne

hal ogeRr, Rrgf 3% fl | .. such as OCHF2, or 3. The term C2-C6
alkynys de ﬁ%ﬁé S réyﬁﬁ?&%@gBF%nched chai n hydrocarbon radi cal s containing

20 one or nore triple bond and having from2 to 6 carbon atons i ncl uding
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bef or 2o 22 liﬁe:?.té?nqu Ef%lf gr?éﬁgﬁ%l’ é%glgtl‘? rIm% p%ltcg{* bggrg%)lﬁl}élcbu?%l g'?lf/s g%?:éﬁ as
phenyl'Y bi? Yi*“or naphthyl. The term heteroaryl means an aromatic
heterocycle ring of 5-to 10 nenbers and having at | east one heteroatom
sel gct ed fIhemrin Ct-@gedikox9 xgrgpnman e aUdtihight onBbrapoiidadhainngkeky dregstforl 30
carbon at 2 i ntative
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t hi ophenyl™ "§enzot hi ophenyl, pyrrolyl, indolyl, isoindolyl, azaindolyl,
pyrid}ﬁ, qui nolinyl, isoquinolinyl, oxazolyl, isooxazolyl, benzoxazolyl,
pyr azol yl The nerttahalb yC1-Cb ealizaxgi gtawo gl ,bet 1iCA20A wikpxy3 Grong nsoddfinaiz befiste,

i sot hi azols\stituRArvifaz idadtlone Hmlsgem#a@aémy fRYHRZ koY bs OEHFARE BYF, cinnolinyl,

pht hal azi nyl , and qui nazol i nyl. e termheterocycle neans a 5 to

7- menber ed_nonocyclic, or 7-to 14-nmenbered polycyclic, heterocycle ring

whi oh i s A fam GoEeAlkyal defifs sfraiehd e Brapthed chaihydsocathen rgigalsiror@iigi ns from
40 1 20 4 ohebtmnaatrinksbondced badefdny 2 $eb evbethiémointinding egtsienyh psogenyl,and

sul fur, andougmﬂr, eipBnthie, 3héthPgehit@dRardhd ke, het er oat ons may be optional |y
oxi di zed, and the nitrogen heteroatom may be optionally quaternized,

i ncluding_bicyclic rings i i ch any of the above  heterocycles are fused
to a benzgﬁs téf%@-%@ MRS P ﬁ%‘mf‘mw CF SR AHATANY REOMY THERBHGE Srbsttsdngs

The het er odihoneontwy GleCatlidehms, v defingbdfeteer oat om or car bon at om

Het er@6ycl es i nclude WO 02/087573 PCT/ GB02/01981 5 heteroaryls as defined
above. Th J jof . (e r Styild ,

et er ocycl g “ait el ks aloPitiy Bl OR et e B ST o .
pyrrolidinonyl, pyrrolidinyl, piperidinyl, hydantoinyl, valerolactanyl,
oxi ranyl , Tog &radipteroaryd mpeahs /&y gpmatimijaterocyele ringief drio p§ mzempers and having at
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Representative heteroaryls include (but are not limited to) furyl, benzofuranyl, thiophenyl,
benzothiophenyl, pyrrolyl, indolyl, isoindolyl, azaindolyl, pyridyl, quinolinyl, isoquinolinyl,
oxazolyl, isooxazolyl, benzoxazolyl, pyrazolyl, imidazolyl, benzimidazolyl, thiazolyl,

35  benzothiazolyl, isothiazolyl, pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl, cinnolinyl,
phthalazinyl, and quinazolinyl.

The term heterocycle means a 5 to 7-membered monocyclic, or 7-to 14-membered polycyclic,
heterocycle ring which is either saturated, unsaturated or aromatic, and which contains from
40 1 to 4 heteroatoms independently selected from nitrogen, oxygen and sulfur, and wherein the
nitrogen and sulfur heteroatoms may be optionally oxidized, and the nitrogen heteroatom
may be optionally quaternized, including bicyclic rings in which any of the above
heterocycles are fused to a benzene ring as well as tricyclic (and higher) heterocyclic rings.
The heterocycle may be attached via any heteroatom or carbon atom. Heterocycles include



and the like. The term 5-6 nenbered heterocycl e neans, according to the
above definition, a nonocyclic heterocyclic ring which is either

sat ur at edwOown®stsas at ed or aromatic, and whi ch contai ns fr ecr/GE201980 4

het er oat ons i ndependently sel ected from nitrogen, oxygen and sul fur, and
wherein the nitrogen and sul fur heteroatons nmay be optionally oxidized, and
the nitrogen heteroatom may be optionally quaternized The heterocycle may

be attached via,a ato bon t he. t rn1|ncludes
(but 1 o ngpetomsis BaetBs oEon S SR e RomRyT heeisaie, el sipre

pi peri di nyteronyciesralssi inginde (pal ae apklimiasp) m@lspmlawylpyrr ca?ﬁy IP}’IT01 myl,
tetrahydr@hMﬂaﬁml lﬁﬁmﬁehﬂahy@mm@yﬁamyl okiednyhhy obtetyayy; i diettytlydrofuranyl,
Ee: raﬂygr Qiah Gl g% t @dufaBy 39 xpph%&){lﬁydrophﬁﬁdlﬁhhygrt@i{rﬁiy@d%ﬁﬁd%ﬂéﬂyl g
etra r I etna I ran an
the 11 8o et ?ﬂ“ TPyt CB AR AR R BRI BRMPRBL | S ng
structurea(lcl liked (111) 20 Rz\ N (CHz)mRz\N'Z (i Hz)mN' (~(Hz)a NI
(CHz)n /711 / JJ R-Ni RRNRR (Il') (I'li) wherein, respectively, X
cor r espondse tPma- @aﬂ’eaaaecamsﬂeracymetrﬁ&g@ BoodtdMp to Thtlibove &ﬂ’ihﬁﬁ)ﬁﬂd Abhoégcligonpounds

o B s S oLl bl e )

(11d) CH,)m
Rz\ N EQ:H e 4 eteﬁqzsows N}dewzt)ieﬁlm el e%ef 9 DjfToggn, pyyepn ar}é su Lenmﬂﬁ N RR
R R (I a) nittogen) ad sudfur hetenpptode peandienaptionedly axfbtized haridctbe @ftrOX¢n héteroatom
repr esent alay i GRIFRANNGIteplizddN e hBRBYdlOhay b6 | antehed BitH anyahaeraabmldrm t ed
to, the f G4 f8m GhAidka L&'P i (édct ho Rdifony1
PCT/ GBO2/ 85‘18%34_:3 %’ Rgp%g\n 1 %5 b N R3- rp‘ﬁgnﬁ,% é ol R NR
R pyrrolidinyl, plperxdmy hy antoinyl, valerolac amyl 0x1rany oxetanyl tetrahydrofuranyl,
15  tetrahydropyranyl, tetrahydropyridinyl, tetrahydroprimidinyl, tetrahydrothiophenyl,
tetrahydrothiopyranyl, tetrahydropyrimidinyl, tetrahydrothiophenyl, tetrahydrothiopyranyl,
and the like.

Representative compounds of this invention include the following structure (II) and (IIT)

20
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R /L /L
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ﬁf b “*t[ e

(u) (m)
wherein, respectively, X corresponds to a carbon and a nitrogen atom.

Thus, representative compounds of this invention include the following structures (Ila), (Iib),
25  (IIc), (TId), when X corresponds to a carbon atom
R

Rl R Ry
N N R )\ (GHpm N )\ (CHm
NI X {CHn NI AN (CH %
)\N/ R ,/kN/ g )\ /k
R R
(i) (tlb) (Ilc) (lld)

Depending upon the choice of X, the representative compounds of this invention include, but
are not limited to, the following compounds (Ia-1), (Ib-1), (Ic-1).



(la-1) (Ib-1) (lc-1) Depending upon the choice of X and Y the
representative conpounds of this invention include, but are not limted
to, the fwbloemsTsgs conpounds (1-1), (1-2), (1-3) and (1-4) PCRGHRZOIRI~N RZ~N
ZENNL A\ Nl / \ R \ NN, / / NRENRRt NR N~RR R (11) (1-2) (1-3)
(1-4) 5 More specific enbodi nents of the invention include, but are not
limted to, conmpounds of the formula (I); (1), (IIl), (Ilta), (llb),
(rte), (r1d); (rta-1), (Iks1), (lec-21); (1-1), (1-2), (1-3), (1-4): wherein:
R2 and R3 are not simultageously s M. 10 Furteh speci fic enbodi nents

of the invention include ut are n limted toeNg ounds of the formula
(r)y; (), ey, (i )\ ( Id) (la-1), (Ib-1), (lc-1);
(r-1, (1-2), (1-3), ll vvheg is d-®& ar'kyl group or halo

Cl1- C3 al kyl group, e y met hyI orT trifl u 15 Preferred
embodi ments of the inventien include, blt are not fi mteorto conmpounds of
the formula (1); (II) (III) (Ila) l'ib), (IIc) IId) (la-1), (Ib-1),
(lc-1); 1- ar e .not

(o) ik e e e SRS sy BFSHAFD o1 s

al kyl gr ompludp,rbsferam limitedtthyhe foﬂothlg ¢onipeends e DhiH2), (Mbraad 41 er r ed

enbodi ments of the |.§1vent| ﬂ i ncl ddle, but arfe not gli nited to, conpounds of
the formula (1); (I1), P(‘I\,ll Grmap; (la-1), (Ib-1),
(le-1); (1-1), (1-2),, Atk R3 are not

si mul t aneousl y hydr obn Cl1- C3 al kyl
group, preferably mes N RRT SWAN B fyl group sel ected
from 2,4-dichl orophenyl R2 chl of o- -nﬁ't hy pheny"l .
chloro-4-trifluoronethyl, 2-chloro-4-net hoxyphenyl 2,4,5-trinmethyl phenyl,
2, 4- di met hyl - phenyl Zr,mst hyI 4- gt hoxyphegyl , 2- rret(h.yl 4- chl or ophenyl

2- et h5 |- Zf%oré Eﬂeg 1U B8 ¥ ﬂvgﬁlgﬁh@ﬂé{kﬁw&ot limited to compounds of the
i

B bl BT Y SR T B ) DS 387575

3- net hoxy- ‘meé‘[ﬂ(
PCT/ GB02/ 0he®In: 7 2- et hoxy 4-i sopropyl phenyl ,

2- met hoxy- 4- & r iR}, bR pare hétginpiiamephisly Rydiedehoxy - 4- i sopr opyl phenyl
2-nethoxy-4-nethy|pheny| 2- trifluoronethyl 4- chlorophenyl, 2, 4-
tzf It : : :ll ﬁ r O&(E ﬁg% ﬁ§ cﬁn&y en‘lbo%men S of %rlr?vrggéor}ylncluden‘gut a¥e IE)OQ %rr]r}ftled to, compounds of
the formuila (I); (II), (1), (Ta), (IIb), (IIc), (IId); (Ta-1), (Tb-1), (Ie-1); (I-1), (I-2), (I-3), (I-4):
wherein:
e R, is C1-C3 alkyl group or halo C1-C3 alkyl group, preferably methyl or
trifluoromethyl.

15
Preferred embodiments of the invention include, but are not limited to, compounds of the
formula (I); (II), (T), (IT2), (IIb), (Ic), (1d); (fa-1), (Ib-1), (e-1); (I-1), (I-2), (I-3), (I-4):
wherein:
e R, and R; are not simultaneously hydrogen; and
20 e R, is CI1-C3 alkyl group or halo C1-C3 alkyl group, preferably methyl or
trifluoromethyl;

More preferred embodiments of the invention include, but are not limited to, compounds of
the formula (I); (II), (1II), (IIa), (IIb), (Ic), (1Id); (Ta-1), (Ib-1), (Ic-1); (I-1), (I-2), (I-3), (I-4):
25  wherein:
e R, and R; are not simultaneously hydrogen;
e R, is C1-C3 alkyl group or halo C1-C3 alkyl group, preferably methyl or
trifluoromethyl;
e R is an aryl group selected from: 2,4-dichlorophenyl, 2-chloro-4-methylphenyl, 2-
30 chloro-4-trifluoromethyl, 2-chloro-4-methoxyphenyl, 2,4,5-trimethylphenyl, 2,4-
dimethyl-phenyl, 2-methyl-4-methoxyphenyl, 2-methyl-4-chlorophenyl, 2-methyl-4-
trifluoromethyl, 2 4-dimethoxyphenyl, 2-methoxy-4-trifluoromethylphenyl, 2-
methoxy-4-chlorophenyl, 3-methoxy-4-chlorophenyl, 2,5-dimethoxy-4-chlorophenyl,



met hoxyphenyl, 2-brono-4-isopropyl phenyl ,
4- met hyl - 6- di net hyl am nopyridin-3-yl, 5
4- di met hywert/g875@ et hyl - pyri di n-3-yl, 6-di net hyl am no- pyPC®#iGB03/0yds1and 4-
di et hyl am no-pyridin-3-yl. Preferred conpounds according to the invention
are: 10 5-(2, 4-dichl orophenyl)-1

-(1-ethyl propyl)-7- nethyl 1,2, 2a, 3, 4, 5 hexahydro-1, 5, 6, 8-tetraaza-
acenapht hyl ene I- -
5- (2, 4-di chl or & 'liOPg‘?YB’PﬂVF b PP - EiHgromethyipbenyl - 2-methoxy-4-
8b- oct ahydr o- 1i8p®pyl envle methesndaraimhapl.eiflupromethyl-4-chlorophenyl, 2,4-
5- (2, 4- di chl or @jfhiwroshethylpheyl et haXpetomethyl-4-methylphenyl,  2-trifluoromethyl-4-

- met hoxymet hyl %ﬁ%k})pthﬁBﬁ B%lnolla-lgop?@}ayﬁ}hény'@ Aﬁﬁeti?—G -dithethylaminopyridin-3-yl,
oct ahydro-1, 5,

[ dazaac
7-met hyl -1 - (1- grd?}BVﬁeani% i%(ri&]{gzypt ri ntljeéh oélflﬁo Xrldin %|y| f Iaﬁ%r o4rret hyl phe
nyl -1, 2, 2a, 3, 4m5ﬂBWﬁwa%pﬂw%w-ws 6, 8- tetraazaacenaphthylene (1-1-4);
7- nethyl-l

-(1- pr opY pRudd koRpdiuhdd decdraiz id ihk invedtRatiy! ) - 2-tri fl uor onet hyl phenyl ] -1, 2, 2
a(S),- 3,4,5-hexahydro-1,5,6,8-tetraazaacenapht hyl ene; 20 7-nethyl -1

PP L 0 it L og VL 2 ar ST i 12,2,
5-(2, 4- dlahmaﬂﬂphEMYEblﬁ met hyl - |
( 1- pr Opy|51121mﬂ'lc}ﬁo]:op%el%a)-ﬁ(ﬂetﬁylhﬁﬂﬁﬂ%ﬂ@l-—li& 52,6.48:%8blosaEwRro-26BEapht hyl ene

traazaace aphthylene (I-1- )
o (2, ST (0 LD A 25473, 5
bp

5- (2, 35di owm@rdaphémsrtytapzmmhthmm@11- yl butyl)-1, 2, 2a-(R), 3, 4, 5, 5a, 8b-oc
t ahydr o- 1,75mdthy841-(1 gtopsdagbeeiddphhyiflenesthyl)-2-trifluoromethylphenyl]-1,2,2a,3,4,5-
g (92hgxglh% afll CQQH%W§ )efréazgé]ce Hﬁﬁ lgﬁ e—%leél IZSnEt hyl -5, 6, 6a, 7,
0! (2, 4-di ?ﬁ?ﬁ?ﬁlﬁiﬁr@ Ay >faléa<ﬁﬁq?§%‘<,?3 N By lne B fonenyi-12.2009)-
5, 6, 6a, 7, 84F-hrxadydyadt &Hﬁqaa@a@m@? hthydRshenal ene” (i somer 2) (2-1-1);
5- CyCIZﬁpr Gpwdtingdil iy 4pedpylbutyl)-5-[4-(1,1,2-trifluoroethyl)-2-trifluoromethylphenyl]-1,2,2a-
- (2, 4- di cloky @ph@m&arolsrmg fé)f&az&ac@nagﬁthﬁe&,, 5- hexahydro-1,5,6, 8-

tetraazaa

1- (2, 4-di gﬁ?gr({(;cth &?P%Iezyl (nfth%e F1101>)<r 0%1?1“)?{13 ! %2a3 4?? }}exfxygmzlés %8 Aet?aﬁex ahydro-1
.5, 6, 8- t eRFAARHY th | ene (3-1-2); 35

1- (2, 4-di GF(B,éFdnthmonhb)lel(rmﬂﬂt hyll-lprpmblwtb)l)-V,2,ﬁe{S))BL4551,5&2812@t®ydr0515a®8(-ahydr o-1,
5, 6, 825et rt@ﬁa@aceaﬁﬁlﬂ@wma hyl ene (3-1-3)

1- (2, 4-di r hydro-1,5
, 6,( 8-t et %gg,%ad?c%%q el)x 'lff?]-(n%fhgf p—{lﬁ?ﬁ)ﬁ%&tﬁl?l 535 M 3, 4%'5 ga g@ocﬁah%/dl% 1*:'53,6(@ y

1- (2, 4- di dHT2872855H en? net hyl - 5- (i

- pr

P opyIbu@%ﬂ%«ﬂ%@ﬁ@ﬁw@ﬂh4{lﬁbﬂaﬁyﬂ}bﬂmﬂsl%6687§§ﬂﬁ&ﬁwéﬂ‘WblééenaphthyIene
(3-1-5); triazaphenalene (isomer and  9-(2,4-dichlorophenyl)-4- (1—ethylpropyl)-2-methy1—
7- et Q?l -3 6(61a ﬁ&ﬂ&aﬁﬁr&h@jﬁ'é{ élaéa:lahénal%nct, iléofn{ePQf(Q 159 hyl)-2-trifluoronmethyl ph

5n)é|y!:| opr é[ﬁﬁ}' lﬁ%rpwapqe yf(la&y dlohlox’oghenyl? 7-me hy??é%ag%f%alg)exa}wélroepgl 6%3 1-6);

- (2, 4- di cldtrapzspeeapghthylene B=1Y| - 4- propyl - 1, 2, 2a, 3, 4, 5- hexahydr o-

1,5,6, 8-t et(rzganmmpm—nyz -mBiRoxXy8thiD-7ImetMiD1 22633 BH& aBdTd-GROIHEta8E 8

4- but yl - ag*ﬁﬂg@ﬂggxgﬁgghyl-l (2, 4-di chl or ophenyl )-7-nmethyl -1, 2, 2a, 3, 4, 5- he

Xahydég 1’1 (29 c? chlorophenyl)-5-(1-ethylpropy!)-7-methyl-1,2,2a,3,4,5-hexahydro-1,5,6,8-tetraaza-
acenaphthylene (3-1-3);
1-(2,4-dichlorophenyl)-5-(2-ethylbutyl)-7-methyl-1,2,2a,3,4,5-hexahydro-1,5,6,8-tetraaza-
acenaphthylene (3-1-4);
1-(2,4-dichlorophenyl)-7-methyl-5-(1-propylbutyl)-1,2,2a,3,4,5-hexahydro-1,5,6,8-tetraaza-

40  acenaphthylene (3-1-5);
7-methyl-5-(1-propylbutyl)-1-[4-(1,1,2-trifluoro-ethyl)-2-trifluoromethylphenyl]-1,2,2a,3,4,5-
hexahydro-1,5,6,8-tetraazaacenaphthylene (3-1-6);
5-cyclopropylmethyl-1-(2,4-dichlorophenyl)-7-methyl-4-propyl-1,2,2a,3,4,5-hexahydro-
1,5,6,8-tetraazaacenaphthylene (3-1-7);



t et raazaacenapht hyl ene (3-1-8); 5-cyclopropyl nethyl -|
-(2, 4-di chl orophenyl ) - 7- et hyl - 4- pr opoxy-1, 2, 2a, 3, 4, 5- hexahydr o-
1, 5, 6, 8- tworaagaazenapht hyl ene (3- 1-9); 5 4,5-dibutyl-l PCT/GB02/01981
-(2, 4-di chl orophenyl)-7-nethyl -1, 2, 2a, 3 4, 5- hexahydro-1,5, 6, 8-tetraaza-
acenapht hyl ene (3-1-10);
5-(2, 4-di chl or ophenyl ) - 1 (1 ethylpropyl) 7-net hyl -1, 2, 2a, 3, 4, 5- hexahydro-1,

6, 8-tria hth ( f mul.a .(l),., and salts
and sol va%% ty?%'c?'g rop el X éf4ed1% °f83‘1%“ﬁ?2§“ é’gZ’rza 4%”%6?1(3}3 ghog st f%aned

her ei nafté"rtraa@ﬁcep?@ﬂﬂ’&ﬂnf’ Y description, the groups R Rl, R2, R3, R4,
R5, R6, X;cyMpp@pylmethyl-1- Q‘bdldhlqob‘mmel)-ﬂhmthpb&mrqux)a$ 23n.8ySehesthydaef i ned f or
conpounds 18f 6, §-REarhaendphih r?,léﬂé @ss9)pt herwi se stated. 15 Conpounds of fornul a

(1) when B3 dlﬁ tﬁ' f. 2e4r (g‘i 1 5}%511/1\5,‘\/“ AGED, 2309 4. 1&&%@@?@%‘5%&’&% gnt to

conmpounds ©f corTes previ ous neani ngs
of R3 ot héFenaEWenﬁ Hd may be prepared by reaction of a conpound of
formul a (W@ 4@h10r¢il>hb®ﬂ{2)-@| ¢thylpiopyHZ-methy s}, 2,283 M SPherthydioe @8 tria@F i s a C - C4
| i near or abmapieieshe@d-kMbh. group and mis 1, equival ent to conpounds of
formul a (VI) Then corrpounds of fornmula (VI) may react with the

or ganog- M. R R NI
R ON B R iyt O MR S 7L A s e B B E P Bl o (1V)
opt i onal | ynetheds ﬁ‘élﬂpﬁdé@éqwétebﬂn the folpwirgglescription theigmquessR.Bor Batei R4 Bor i de

et her at e. RUX (A, e, Bpp Aldsq vt tHehieaning acpreviouslyndifivetefol tdripounds of Capplr  or
magnesi umyy %@gmﬁls@&a@@rwl a (1) when R3 is hydrogen are equivalent to
conmpounds of formul a (Ia), may be prepared by reduction of a conpound of
formul a ( wherein R7 is hydrogen and 30 equivalent to conpounds of
fornufla ( \Gampoynds pﬁ@w@é&w@@n&s ispditTerenfaliamne hydeogen @ad g1 istl o pqubralsatiet i c) .
Conveni entcotipainds afjfoagwai(B/)f mrwiith 6 cogespbndsrio dreepreviows rthgphimd ahRsothe. g.

triethyl 5'tllla%r?@aroge-ﬁhﬁla*’@@ﬁ%ﬁa@&lﬂy&eé@ﬁ&{ &ra%lamg owRlf kfuRYY),i N an aprotic
sol vent such as dichl oronet hane. WD 02/ 087573 PCI/ GB02/01981 9 HH R

RzZ\N (CH2) m z\N \{CHz) m /T\

CHz)m

ﬁEJZ’" ’

20  wherein R; is a C1-C4 linear or branched alkyl group and m is 1, equivalent to compounds of
formula (VI). Then compounds of formula (VI) may react with the organo-metallic
compound GM,

R7

fi J7 x*/[ J7

Vi) (v)
wherein M is a metal to give compounds of formula (IV), optionally in the presence of a
25  Lewis acid such as borontrifluoride etherate. Suitable metals for this reaction include lithium,
copper or magnesium.

Compounds of formula (I) when R; is hydrogen are equivalent to compounds of formula (Ia),
may be prepared by reduction of a compound of formula (V) wherein R; is hydrogen and

30  equivalent to compounds of formula (Va), in the presence of an organic acid (e.g.
trifluoroacetic). Convenient reducing agents for this reaction are trialkylsilanes (e.g.
triethylsilane). The reaction is preferably carried out in an aprotic solvent such as
dichloromethane.



X-1 reduction Il X" N-r~Hz)n tJ, \ HH)n JJ'T/ J R NJRIN RR (Va)
(la) Compounds of fornmula (Il1b), corresponding to conpounds of fornula
(1) in wWoor/o®373 s 5 hydrogen, may be prepared from conpeacmasBoef1gsor mul a
(VIl) according to the follow ng general Scheme: H 01-a Rz\N (CHz) m
(CHZ)m N Hz)n RZNHz (1 X) N (CHz)n R N R ' R (VIlI) (11b) wherein L is a
| eaving group selected in a group consisted from hal ogens, preferably
chlorine and reactive residue of sul phonic acid (such as nesyl at e,
triflate) and La represents g,suitable 10 reactj ve group able to render
OLa a good | eaving group ’gsuch as nesylate, trif]late). The reaction takes
pl ace by heating using thé> mg) R2NH2 (I X) f?ﬂ ex ¢eBs, preferably as

sol vent. Conpounds of for L& % by oxi dation of the

al Iyl group of conpounds }15° Ofej ¥ mul a IIT'; to tjh% cor r espondi ng

al dehyde followed by in ,S*I’Lf\ i sation a;syclL rsion of the hydroxy
group into the al koxy group whiich wi Il be describgd in details later on. R
R2-1, NHRZ\AN NI Hz)n N X" Hz)n Y -~(C R Ni RANNYJ RR (MIl)

(M) RZNHz (IX) X N \(CHz)nw(X) RN R WO 02/084p73 PCT/ GB02/01981 10 The
oxidation is carried out with osm’ umtetroxide in the presence of
N- et hyl nmor phol i ne  oxi de@% followed by treatnment with sodium
peri odat e Compeaundg, 9F forayla; bﬁV%ﬁﬁ’P’%ﬁWﬂ V compounds of formula (II) in which Rj is
5  hydrogen, may be prepared from compounds of formula (VII) according to the following

_Ola z\ )\

(CH,)m (CH,)m

/k sz)n RyNH, (IX) /k )(CHz)ﬂ

general Scheme:

Vi )
wherein L is a leaving group selected in a group consisted from halogens, preferably chlorine
and reactive residue of sulphonic acid (such as mesylate, triflate) and La represents a suitable

10  reactive group able to render OLa a good leaving group (such as mesylate, triflate).
The reaction takes place by heating using the amine R,NH, (IX) in excess, preferably as
solvent.

Compounds of formula (VI), may be prepared by oxidation of the allyl group of compounds
15  of formula (VII) to the corresponding aldehyde followed by in situ cyclisation and
conversion of the hydroxy group into the alkoxy group which will be described in details
later on.
R'I

Rz\

o/
Beey ji »

(viiny o
\NHz )
X
N| X e
R/kN/ T/T
1



carried out in a water m scible organic solvent such acetone,
tetrahydrofuran optionally in the presence of water. 5 The conversi on of

t he hydr owo ogrognsms i nt o Cl- C4 al koxy may be carried out byPCmamoxemsiof the
hydroxy group with C-C4 alcohol in the presence of a suitable inorganic
acid, e.g. hydrochloric acid. Conpouggls of fornula (VIII) nmay be prepared
by treatnment of a conpound of formula (X), wth the amne RZNH2 (1 X). 10

In an alt natl Ve proce ounds f .for a may, be ared by
reaction % e gridaliony %Eﬁ?ﬂe‘f)?ut Rt e deﬁ?ﬁn}{eﬁ %“[5“’ b NH@%W?MNB&{?% E~H,)n
(X1) ~/ oxife (\NMO) Rollayies! binreptmert gvi sodmmsp@qéat@faﬂ@rf?a%len is eomNsEtY of
formul a (¥ragd &t inda Water fRBible ofaic fotit such ecttinie) teteahifdodlifan-bpfipwnllRin fhe

a][n natlon en%%wﬁerR 15 (Xla) (lla) with the amne (IX) in the presence
foll t abl
0 as iﬁ ﬁ(tnrg'cerfl8p ?ﬁ‘)' 2‘195 8@&%1"-00 anI?V\EF Cg%lk;%))r(] %a%ge Caﬁ’xgd OL&%&FIS'?QTHC&E& g ee

reduc
hydlrJi he dic ydrorsraeurhyidh A daphobin e &éeSP?Gmemﬁ%ﬁaP}mlmﬁﬁ%w e

bor ohydr i dgjrodhitor@nacidr gano-netal lic 20 conpl ex such as borane net hyl

sul phi de, cgmparna@ bpﬁbﬁhﬁa@@mﬁm& Be Bﬁgared by ir&fthiytt SF b 3G@pouns efliouila (X),

triacet oxyl gﬁthe Elil’el %‘m?&i' um cyanobor ohydri de. Alternatively, boranes may
be producedin's U cting Sodi um Borohydride in the presence of

l odin an inorganic aC|d (e.g. sulphoric acid) or an organic acid such as
fornmic adidh abierhdtive gravassetimpoundsedfi formads () may bp arepetep o rrrastioe plia 25

Sui tabl e g&hyRad 6f fostfulk 1y, reaction are al cohol (e.g. nethanol), ether
(e.g. tetrahydrofuran), or hal ohydrocdkbon (e.g. dichloronethane) or an
am de (e.g. N, N-di net hyl fornmam de) at JLenperature wi thin the range of

roomtenperature to the reflux te ercaF%TJre of the reaction mxture. 30
Conmpounds of formula (X) wherei n ?Ht,nrogen and X is carbon are
)

equi val ent to conpounds of fonmujla (Xa)], may ®& obtained froma conpound of
formula (XI'la), WO 02/087573 0 /{ 1981 11
R

and when m is 1 it is equivalent to a compound of formula (XIa)
R3

L
AN
N| ~ sz)n reducuve /T )n
R1)\ N/ T amination /|\
R

15 (Xia) (lla)
with the amine (IX) in the presence of a suitable reducing agent, followed by in situ
cyclisation.

Suitable reducing agents for this reaction include hydride, for example a borane hydride, or a
metal hydride complex like lithium aluminum hydride, borohydride, or an organo-metallic

20  complex such as borane methyl sulphide, 9-borabicyclononane (9-BBN), triethylsilane,
sodium triacetoxyborohydride, sodium cyanoborohydride.

Alternatively, boranes may be produced in situ by reacting Sodium Borohydride in the
presence of Iodine, an inorganic acid (e.g. sulphoric acid) or an organic acid such as formic
acid, trifluoroacetic, acetic acid or methansulphonic acid.

25  Suitable solvents for this reaction are alcohol (e.g. methanol), ether (e.g. tetrahydrofuran), or
halohydrocarbon (e.g. dichloromethane) or an amide (e.g. N,N-dimethylformamide) at a
temperature within the range of room temperature to the reflux temperature of the reaction
mixture.

30 Compounds of formula (X) wherein Y is nitrogen and X is carbon are equivalent to
compounds of fomula (Xa), may be obtained from a compound of formula (XIla),



LL ~Oa~2 N (CHA-11 INJ H)" / /R R i RR NR (XI la) (Xa)

equi val ent to conpounds of formula (XIl) L X\ ,0a N (CH2)"+t (XIl) [/

/ Ra Rt N Woim/os#srzh X is carbon, La is a suitabl e reactivecgrcaop/osisie to
render OLa a good |eaving 5 group, (such as nesylate) and Ra corresponds
to hydrogen or a suitable nitrogen prgjecting group, if necessary.
Conmpounds of fornula (Xlla) naybe subjected to the followi ng reactions: i)
optionally renoval of the nitrogen protecting group ; and ii) cyclisation
in the presence of organic baseljsuch as a tertiary J ine e.qg.

triethylamne. 10 These reactfons are preferahly rried out in an aprotic
sol vent such as ether (e. hydr ocar bon such as

di chl or onet hane or anideﬂs hmantde. Conpounds of
formula (XI1) in which szearson and p |s/d\\ egui val ent to conpounds
of 15 formula (X Ia),Mmay" be or epared by Ratrdduclion of the suitable
reactive group La on a conpodhd of formula (XIIlI)Rin which Hal, Ra, n, are
defined as above. I L OH 1) RNHz (XIV) N\ OHN \ ii) protection of
amno / /Ra group (optlonallg) R NNRa R NJLi) deprotection of hydroxy

I R group R SXlll) (X'l a) T90RD N L
equivalent to compounds of formula (XII)

Ola
P
N \ ~ (C Hz)n-M

/t (X
= R
R N W

in which X is carbon, La is a suitable reactive group able to render OLa a good leaving
5  group, (such as mesylate) and Ra corresponds to hydrogen or a suitable nitrogen protecting
group, if necessary.
Compounds of formula (XIla) may be subjected to the following reactions:
i) optionally removal of the nitrogen protecting group Ra; and
il) cyclisation in the presence of organic base such as a tertiary amine e.g. triethylamine.
10  These reactions are preferably carried out in an aprotic solvent such as ether (e.g.
tetrahydrofuran), halohydrocarbon such as dichloromethane or amide such as N,N-
dimethylformamide.

Compounds of formula (XII) in which X is carbon and n is 0 are equivalent to compounds of
15  formula (XHa), may be prepared by introduction of the suitable reactive group La on a
compound of formula (XIII) in which Hal, Ra, n, are defined as above.

1) RNH, (XIV)
R
ii) protection of amino /k
group (optionally)

iii) deprotection of hydroxy
group

(X (Xlia)

R| \
(XV)
i} reduction AN CO CH CO CH
i1} protection of hydroxy group l /k
N/

I R;
R1 Hal ally ation

(XV1) (XVI)



Rt NHal (XV) i) reduction NI \ COCH3 N, \ COZEH3 Il) protection of
hydroxy grou / R N Hal allylation Rr N Hal (XVI) (XVIl) WO 02/087573

PCT/ GB02/W0931087512 Conpounds of fornula (XI11) rmay be obt @cmacBodgpiaseact i on
of a compound of fornula (XV), wherein Rb is a suitable hydroxy protecting
group, with amne (XV), followed by grotection of the nitrogen group (if
necessary) and renoval of hydroxy protecting group. The reaction with the

' [ t abl t
(i met hy1 Fopraree; BravE et mexBr 20eBR &) hoiiRs %2@1@5?93?%%%‘%%%“ de) .
Conpounds wbrrem&hm b guitakip)hydigyy protestingewe Wit e (XY )otollevedby retedionof

forml a (¥Mhg nitogert greupc@incespoy)dndgpnivyd o6 kydrovytinotectmyigtoapl e reduci ng agent,
such as q‘hé S hth thE eﬁrrﬁiemgl shid®lyf rdieivest 1QYanp£;96t§:C§dlﬂﬁt qich t3epiayrdoxy

th bl t d f f I
Cion? Sy Cile e e L R s o
allyl hal ﬁa@pwd@of formyl P(X}{bmaéye prrpréedr‘@a@tﬂv%lﬁno alb%ﬁtqrwééorslﬂ

presence ¢fe amomesgamiing Hadexguchitias 4 i t dvitelritie xeededitgy/ | digsit! azacte ais Iow

t enper at uaﬁsoam?lawmlﬁnmﬁyaﬁau fHo®8d B¢ Hrotéiol - of thehy@Ry dir&ifpUvaR ). hybfoxgonmpounds
of for mul p}t gé{g} is 1 and X is carbon are equival ent to conpounds
of f mu (b E?y repared b reductrog of a%ﬁ oun @élqt)orrmla
(XVI | <§ Wﬁ% af formiip Gy Bangy AR by regetign oLacampoPHb A

sol vent swith allgl Hadide el dodide).alheaprstion (S@algled obt ihdkeoprysen¢e of @pOrE@HEOH N
reduct i onbiNe\sudbRa llthu'aﬁﬁexaﬂethbsld}éllﬁand\ht)low Rnipefaivt bhd in(aXldptvtic s§iiRan) & CHOVE
(XI' X) oxi %%%ﬁgn)mo Nl ;20H Ra RNR NRR (XX) (XIll) 20 Conpounds

of formula may be prepared by Wttig reaction of a conmpound of
formula (XX) with a phosphorus ylide (XIX), in which R8 is a phenyl

deri vB®i vEompeymde abformyla CRPIWksISis hds WindhX amcaghen @re(esuiyaliyide sempaspdscofaci d) .
The react f@mulas(XIBb), h80dboprepdred by redpdtidhiof a compound of formula (XVII), with a

suitable reducing agent, e.g. sodium borohydride in a solvent such as for example an alcohol

L
CH,OH
reductlon Nl X
— Ra
R N T/
R

(XVHI (XIlb)

(e.g. methanol).

(Ry),P=CHOMe | (XIX)

oxidation
Nl X cHo —_— NI ~ CH,OH
s, Ra /l\ — Ra
R‘)\ ~ R; N T/

R R
XX) (Xin)

20 Compounds of formula (XVII) may be prepared by Wittig reaction of a compound of
formula (XX) with a phosphorus ylide (XIX), in which Rg is a phenyl derivative, followed by
hydrolysis with an acid (e.g hydrochloric acid). The reaction is carried out in an aprotic
solvent such as acetonitrile or an ether such as tetrahydrofuran.

Compounds of formula (XX) may also be prepared by oxidation of a compound of formula

25 (XIO). The oxidation may be carried out using the conventional methods known for
converting a hydroxy group into an aldehyde group. Thus, for example, the reaction may be
carried out using Swern conditions.



sol vent such as acetonitrile or an ether such as tetrahydrofuran. Conpounds
of fornmula (XX) nmay al so be prepared by oxidation of a conpound of formula
25 (XI'l11)woDhessxi dati on may be carried out using the coneemtGRIalosmet hods
known for converting a hydroxy group into an al dehyde group. Thus, for
exanmpl e, the reaction may be carriedjgut using Swern conditions. WO

02/ 087573 PCT/ GB02/ 01981 13 Conpounds of forrmula (X) when Y is carbon and
X is carbon are equivalent to conpounds of fornula (Xb) may be pr epar ed
by hal ogenation of a conmpound of formla % H NI g ~H2) n (XXl R NR
5 in whi clkomppuads xf ferauly (Rt whago¥ fis qaghopdRd Xjis C@éen yalearalen thcoe@ nd of
formul a (¥&Xoahula EK1h), m&nbedprefdatedy RalopénBidR of @ Xdinpdunf ¥bjoramda G¥XXI),R2 R700C (

Hz)n (XXI 1 I ) O R The hal ogenation qeaction may be carried out using
conventional nethods known in the grt Thus for exanple the reaction may
be carried out by treatnent with )3, wherein within the hal ogens,
chlorine is preferred. 10 Conpou “chor mulyg, (XXl b) may be obtai ned by

reaction of a cycl ohexanone of far al/ (XXI'l'l), in which R7 is defined as
before, with a salt (e.g hydrothl dridf) of acetamidine (XXIl1). The
reaction is carried out in the presente of a Cl-C4 al kaline al koxyl ate
(e.g. Sodimwhiclymthen Xydnd Yedre bath cabspis\eguivalen ¢dha esnpoetdofforajubdK&IL). 15
Conmpounds of fornula (XX I1) en n is 1 are equival ént to conpounds of
formula (XXlilla), nay be prepdred by reaction of a_conmpound of formula
(XXI'V) with a silane derfVatfve (XXV), wher ei nj R7 s as defined before.
The reaction is carrled wgcid and in an

H
organi ¢ solvent. R oO?/l\ ( JPDGE%_ﬁ_f%¥Ym\
=
R1
R
(XXib) (xXb)
/ﬂ\ (XX
NH,
R,00C
(€H,)n

(XX

The halogenation reaction may be carried out using convent10na1 methods known in the art.
Thus for example the reaction may be carried out by treatment with PO(Hal)s, wherein within
the halogens, chlorine is preferred.

10  Compounds of formula (XXIb) may be obtained by reaction of a cyclohexanone of formula
(XXIII), in which R; is defined as before, with a salt (e.g hydrochloride) of acetamidine
(XX1).

The reaction is carried out in the presence of a C1-C4 alkaline alkoxylate (e.g. sodium
methoxylate), in a solvent such as methyl alcohol.

15
Compounds of formula (XXIII) when n is 1 are equivalent to compounds of formula
(XXIIIa), may be prepared by reaction of a compound of formula (XXIV) with a silane
derivative (XXV), wherein Ry is as defined before. The reaction is carried out in the

presence of Lewis acid and in an organic solvent.

R,00C A~SR) rooc
oj/i? (XXV) o
R

20 OXIV) (XXia)

R



20 (XXI'V) (XXI'lia) WO 02/087573 PCT/ GB02/01981 14 Conpounds of formula
(XXI'I'l) when nis O are equivalent to conpounds of formula (XXII1b), may
be preparwo obysmsencti on of a conpound of formula (XXVI), POTWBC/19BT isS
defined as before and R7' has the sane neanings as R7 but not at the sane
time, OOR, MQZC R 000 (R)ZM (XXVI1 %40 R R (XXVI) (XXII1b) 5 with an
organ netallic conpound (RO)2M (XXVI1), in which RO is an aIIyI group and M

is a netal, opt esenc ofaLevvlsaC|d

e uor i hemeip i domip D RRGSR 3¢ 0o e, febERhS s FatpoRhE v BPRE R um
copper andX¥HEneuiuba prepsigbsnisaction of @ rcaupernd Xf foveie RAED.rin tvhish¥ tr e

equi val entdefired aobagorgnad R’ Hao thewhrfe hetmngs aslR7 brayiote thersapatied by reaction of
a conpound of formula (XXVI11) witd.allyl halide (efg. allyl bromde). The
reaction is carried out in the priesence of.,an in ani ¢ base such as sodi um
hydride at |ow tenperature and in> pr_oi_l_c SO t (e.g. tetrahydrofuran or
NN- di net hyl formam de). N\ m¢ec RRNR-NY I RR
(XXVI(t) (Xc) 15 Conpounds of farnmu N%NXB(\?III when nis 0 and Y is carbon
are equival ent to conmpounds of for mul a (XXVI]1la), may be prepared by

subj ecting a conpound of formul awgXXlIX), in cwhich q is as previously

defined, kitNG@& orddho f¥Xl1X)combdfatiR ), ﬁ) @HvEHioh Ry 1s@ﬁmlﬂlgﬂﬂ1§ afd Mieaul a
(XX Xa), GQkh& ¢ 359‘{% fipint §re§e§9@&%%§, 2534 th ds %gﬂ ik shedlld Y 1 carbon,

may be sub ec gd actions: / GB02/ 01981
15 H KkN- ahle\metgds for; ﬂjls FeRption 1nclu eh thium, copper an agnesmm

Compounds of formula (X) when X is nitrogen are equivalent to compound of formula (Xc),

10  may be prepared by reaction of a compound of formula (XXVIII) with allyl halide (e.g. allyl
bromide). The reaction is carried out in the presence of an inorganic base such as sodium
hydride at low temperature and in aprotic solvent (e.g. tetrahydrofuran or NN-
dimethylformamide).

H
l
N
N JCHZ)n CHz)n

l A

(XXvit) (Xc)
15
Compounds of formula (XXVIII) when n is 0 and Y is carbon are equivalent to compounds
of formula (XXVIIIa), may be prepared by subjecting a compound of formula (XXIX), in
which q is as previously defined,

NO,
)Nl\ N (XXIX)
P (CH,)
R T/ ~oH

20 R
Compounds of formula (XXIXa), corresponding to compounds (XXIX) in which q is1 and Y

is carbon, may be subjected to the following reactions:



RR (XXIXa) (XXVIlla) reduction L 02 RCH2COOR7 (XXXI'1) N N RCO2Et R, N L
AN- Ax R (XXX) (XXXI) i) conversion of the hydroxy group into a suitable
| eavi ng gwouwp/o81sch as nesylate, ii) conversion of the nitPeTgBI0198Nt O t he
am ne by reduction in the presence of Na2S2O4 and an inorgani c base such
as potassium carbonate and in situ cygkisation. 5 Conpounds of fornula
(XXl Xa), may be. prepared by reduction of an ester conpound of formula
(XXX). The reduction can be conveniently carried oyt with sodi um
borohydride in a protic s Iveuat such al cohol 4w nethanol or ethanol)
and preferably heating eNp\ 100C__Qm:po;]lp\ ormul a (XXX) may be
prepared by reaction of d of for ), with an ester
conmpound (XXXI1). The react'i ory taﬁes Iace n an aprotic sol vent such as
DMF and in the presence of an®inorganic base (i.e. sodium hydride).
Conpounds of formula (XXX, when n is 2 and Y gacarbon are equivalent to
conpounds of 15 fornula (XXIX ), may be preparecf by reduction of conpounds
of formula (XXXI11) using conuéefitbnal reduci ng reagent to convert
al dehyde into alcohol. Thus a guitable reducing agent for this reaction is
sodi um borohydride. NO N NO, NI \ RNHRL N CH2 R OR (XXXHH) (XXI Xb)
L NOZ (R3)3P=CHOVe N NOZ \ NINA ( XtrEhod, o0 °RIIN R~ N R (XXXIV)
(XXXV) WD 02/ 087573 PCT/ GBO *1-6—661%13011@)\0]‘ formula (XXXII1) may be
obt ai ned by hydrol ysis of h to@f formul

(XX) (XXX

i)  conversion of the hydroxy group into a suitable leaving group such as mesylate,
ii) conversion of the nitro group into the amine by reduction in the presence of
Na,S,0, and an inorganic base such as potassium carbonate and in situ cyclisation.

1

Compounds of formula (XXIXa), may be prepared by reduction of an ester compound of

formula (XXX). The reduction can be conveniently carried out with sodium borohydride in a

protic solvent such alcohol (e.g. methanol or ethanol) and preferably heating e.g. 40-100°C.

Compounds of formula (XXX) may be prepared by reaction of a compound of formula
10  (XXXI), with an ester compound (XXXII).

The reaction takes place in an aprotic solvent such as DMF and in the presence of an

inorganic base (i.e. sodium hydride).

Compounds of formula (XXIX) when n is 2 and Y is carbon are equivalent to compounds of

15  formula (XXIXb), may be prepared by reduction of compounds of formula (XXXIII) using
conventional reducing reagent to convert aldehyde into alcohol. Thus a suitable reducing
agent for this reaction is sodium borohydride.

NO NO,
NI > 2 Nljj(\
P H )\ o
R1)\ N Ry N CH,0H
R [o} R

ook 00KXb)

(R);P=CHOMe

NO,

NI X {XIX) /k cHo
/k = X _-OMe
R; N

R

(XXXIV) eoxXV)



(XXXI'V). The reaction is preferably carried out in the presence of an

i norgani c acid such as for exanple hydrogen chloride. Conpounds of formula
(XXXI'V) map st ai ned from (XXXV) by Wttig reacti on wPCh/GHBue/0yd8il de
(XIX), in the presence of a suitable organic base 5 |like n-BuLi. The
reaction is carried out in an aprotic golvent such as acetonitrile or an
ether such as tetrahydrofuran. Conpounds of forrmula (XXXV) may be prepared

by oxi dation of d Xa onds. to, carb usin

cgnventl oﬁ:gf“pwg’flﬁé’ggg ME‘F&\P&‘%@?@ y%fcg YRy Afe iy @“ 8?%‘%oundsgof
fornul a (EXXRNehbrPagtionds pretsrabhit carried withindh @g@%@n@rcé aéefwrgamcmi sp@ aonpounds
of fornul gor(exhinple hydsoghe ciiowdeaCathpbynds @f doinmmiz GEXEIV) angyobm dbtaihed Gomul a ( Xl )
when R3 i xxmrbw@l&lg(ﬁ%bwﬂﬁ%e meqmgrmptﬁélgre@efncé Of Iitablé Senik badd th the

organ ‘.’c?re t ?’ glllﬁlo I:f?le Beactlonqgi/gam(e]ci ?ut 11% ﬁR apr{% g‘lvent suhheas dac%ﬁwgrl le 01p g’p c nd

( XXXVI accor ng to
the fol | owa?ga%@wén@oal!@m orepoupdy-pf forrayl W&) n}amﬁ PB%PF‘TGQII’V@W 2R 9§ " CHz) n
~ ~CHz) n compoupdOCRAIKR) WhenNY korRspond&stdvaBron( bpxxsifig) copiénitipnal @ethods oy H X N
CH2) n (Xl ) confért AedRol@ERREYESs of formula (Xic) when mis 1 are equival ent
t o compounds of for rrul a (Xid), my be pr epar ed by oxidati on of a corrpound

of fo Ia(X) tlonNX i NY
R R mP%“&i of 16@3'&%1%%%%@{%% EY@B%Wéfﬁ caH 9‘“&%1?9“?1’88“ ut in
the pr esenﬁ é)rmﬁladz@)emax b¢ prgparedebipreactionrad accogppouridgd fomude €d) whent Rsisch as

di chol or ompdrbgendequivaldit ad tonlodnd dfhfermaia (k) Owith ek @sgapd arallld)tompagidi on with

with osmi iy %B%tm@av Qo gfle 1S, éco%ﬁéo%%&?ao%?w%mm PAakiRed ke (MO
1

f ol | owed r eat m 02/01981
Egto compoun Ib\{maccordmg o the f(\)QP owing scheme
15
H 0
(?Hz)m G THz)m G
x\ oxndatxon
NI N CHy)n “S(cHyn
R; N T OORXVIT
R
POXXV) (XIb)
G,MgBr
0
(THz)m H

X
XY N eHn
)|\ /i (Xic)
pZ
R; N T
R

Compounds of formula (XIc) when m is 1 are equivalent to compounds of formula (XId),
may be prepared by oxidation of a compound of formula (X).

L (CHO
X
™~
Nl X CH,)n  peroxidation CHz)n
)\ = )\
R{ N \If
R

20 ® *xd)
The oxidation reaction is conveniently carried out in the presence of ozone at low
temperature e.g. —78°C in a solvent such as dicholoromethane.
Alternatively, the oxidation takes place by reaction with with osmium tetraoxide in the
presence of N-methyl morpholine oxide (NMO) followed by treatment with sodium



periodate. The reaction is conveniently carried out in a water mscible
organi ¢ solvent such as acetone or tetrahydrofuran optionally in the
presence Wb oa@smry Conpounds of formula (XIc) when X and YcarGBocardson, in
is Oand nis 1 are equivalent to 5 conpounds of fornmula (Xle), my be
prepared by treating conpounds of formgyla (XXXVIII) wth an inorganic base
such as potassi um hydroxide in a sol vent such as al cohol, followed by

reaction wt assi um per manganat e reac on | sui t.abl rried out
in water. PREGE? 'hi © Y ‘Nn#ﬁ?ﬁonK?“g? a" PTERIE ° ?—geﬂ&':‘ oOC R
gN HNH 2 Rs goxione pr t@rf(bydmﬁwrwptlemlm@e elxman 10 Conpounds of formul a

(XXXVIH), may be prepared by hal ogenation of a corrpound of formula
(XXX X) . Pigphde 9eRphhie fc?%&ﬂ KR8 ®Yarb 8arbd, bl R A3 nti8 I Gkd LRsaRROME.

Conmpoupds of [ und of
f or rrulg 90%?{#@“1&” ?em%;y eypd?pc?cﬁ%ien%qreggnf %51})8&%5 OPﬂFQJla ml 1)
usi ng conmlﬂllaamoa&an&&&%ﬁu@w potassiyp yEoxigsiR3SATEY seh o gleptnldo ]é%efl fay be
prepar ed hbsactieaeith pgassiompenmadganafe. Tlwrreackian is sMMbl)carried owhinehateR7 i s as
defined before, with nitronethane. Conpounds of formula (Xlic) when X is
carbon, inis 0, nis 1 and ¥Nbs nitrogen are eguivalent to conpounds of
formula (XIf), may be preparjed by oxidation of a tonmpound of 20 fornula
(XL1), wusing conventiopaltpxirdati on net hods krawr~to convert a hydroxy
group into an al dehyddl Wy /087—57—3—P€T/(§E2/ 18 OHOH N N RR
WANNI RNN, R N IR eRb (XLI) (

) ORb ORb N RNH, IN
/Ra (XIV) J~/ R INi R NgHal R
(XXXVIIT) (Xie)
ROOC R,00C
)\ (XXt

{OOXIX) (XL) (XXIV)
10
Compounds of formula (XXXVIII), may be prepared by halogenation of a compound of
formula (XXXIX). The halogenation reaction may be carried as described above.
Compounds of formula (XXXIX) may be prepared by reaction of a compound of formula
(XL) with a salt (e.g hydrochloric acid) of acetamidine (XXII) using condition as described
15  above. Compounds of formula (XL) may be prepared by reacting compounds of formula
(XXIV), in which R7 is as defined before, with nitromethane.

Compounds of formula (XIc) when X is carbon, m is 0, n is 1 and Y is nitrogen are
equivalent to compounds of formula (XIf), may be prepared by oxidation of a compound of
20  formula (XLI), using conventional oxidation methods known to convert a hydroxy group into

an aldehyde.



R (XLITT) (XV) Compounds of fornula (XLI) nmay be prepared by subjecting a
conpound of fornmula (XLIl), wherein La is a suitable |eaving group, such
as nesyl awe,02Bgrsahd Rb are as defined above, to the foll @eirgpoeessti ons: 5
i) optionally, renoval of the nitrogen protecting group, i) cyclisation
and iii) renoval of the hydroxy protegging group Rb. Conpounds of fornula
(XLI'l) may be prepared as di scussed before by oxidation of a conpound of
formula (XLIII), followed by reduction t0 hydroxy groyp and conversion in a
10 | eaving group. The oxidation reactijon i s convepniently carried out in the
presence of ozone at |ow Fenperg g. -78C ol vent such as

di chl or onet hane. The regzégign idl carri i
reduci ng agent. Conpoun off f ermulta | LITT) y tained froma
compound of fornmula ( 15 amimre (XIV), followed by protection of

t he nitrogen group. Conpo o@f formula (XLI) mayxpe converted to
conpounds of formula Y{ViYa))” correfPonding to conpounds of fornula (VI1)
in which X is carbo yASs AMttrogen mand n are 1, according to known

met hods. 20 OH OLa Rz\ N }M \' NI RZNHZ Nl I (IX) R-yNi R  Ni RN RR
R (XLI) (Vila) (1-1a) Agcording to a previous Schene, gZonpounds of fornula
(Vila) may be converted to <. conpou formula (k-14d), corresponding to
conpound of formula (I-1) {;\Vhic OFpyeqlr 0 frpounds of fornul a
(Xc) in which X and Y are nitrogefl apd q%is(gngpgﬁg uivalent to conpounds
of formula (Xc'), may be prepar regacti onw compound of formula
(XLI'V) WD 02/ 087573 PCT/ GB02/ 01981 19rwith di bronoethane, in the presence
of an organic or inorganic base. Thexfeaction is @uitably carried out in
an aprott & %(‘Yrﬁ b ﬁﬁ%ﬁla fﬁ)@ugrhkaglw&fewwwmm HonPEEHVHSblaqxrth, N NHZ N

N 11/ wherein Ld is a’suitabke eHavmg group, such as mesylate, Ra and Rb are as defined above, to

the following reactions:
5 i) optionally, removal of the nitrogen protecting group,
ii) cyclisation and
iii) removal of the hydroxy protecting group Rb.
Compounds of formula (XLII) may be prepared as discussed before by oxidation of a
compound of formula (XLII), followed by reduction to hydroxy group and conversion in a
10  leaving group.
The oxidation reaction is conveniently carried out in the presence of ozone at low
temperature e.g. —78°C in a solvent such as dichloromethane. The reduction is carried out
using sodium borohydride as reducing agent.
Compounds of formula (XLII) may be obtained from a compound of formula (XV) with
15  amine (XIV), followed by protection of the nitrogen group.

Compounds of formula (XLI) may be converted to compounds of formula (VIIa),
corresponding to compounds of formula (VII) in which X is carbon, Y is nitrogen m and n
arel, according to known methods.

20
B A
N7 N R,;NH, N
R.)l\ N/ T R‘/“\N/ fil ™ R,)I\N/
R R
(XLI) (Viia) (I-1a)
According to a previous Scheme, compounds of formula (VIIa) may be converted to
compound of formula (I-1a), corresponding to compound of formula (I-1) in which Rj is
hydrogen.
25

Compounds of formula (Xc) in which X and Y are nitrogen and n is 1 are equivalent to
compounds of formula (Xc’), may be prepared by reaction of a compound of formula (XLIV)



RR (XLIV) NNXZ NO RNH2 (XIV) NI ~ ~ (XXXI) R NHal , NNH R (XLV)
Compounds of fornula (XLI'V) may be prepared by conpounds of formla (XLV)
by 5 trespmens7smth iron and an inorganic acid e.g. hydr®@chlGBozo1sei d.
Compounds of fornula (XLV) nmay be prepared by reaction of conpound (XXXI)
and the am ne (XIV). Conpounds of fornayla (XVII), (XXIV), (XXVI) and (XXXI)
are either known conpounds or nay be prepared by anal ogous nethod to those

descri bed f. kno of ..formuy (I-1a),
rmy be_ pr 0RO Fer b e of of R eI e G Moy

PCT/ GB02/ Garigd out Fparsgrtigsolyent sigh aeHNe}mFﬁV formexnide gy aqqgamtﬂ VR jIi\
COOK N\ RO NHal (~I R |N Hal R~ N Hal | I OH d) Hal a) Hal
4Hal > NORb _~ N\ ORb f R~N NH NRRROH 4Hal Hal ORb
OH Hal 9) NORb h) NN NN R R*Hal OLa RZ.NH N\ k) N
\ (I 1la) R-NNR( NRR i wi'ch Hal, K R2, La, Ra and Rb are
defi ned as above and prefoev)ablfy R7 is a met hyI R

/)ji RNH, (XIV) /HI 00Kx)

t\llH
R

(XLv)
Compounds of formula (XLIV) may be prepared by compounds of formula (XLV) by
5  treatment with iron and an inorganic acid e.g. hydrochloric acid. Compounds of formula
(XLV) may be prepared by reaction of compound (XXXI) and the amine (XIV).

Compounds of formula (XVII), (XXIV), (XXVI) and (XXXT) are either known compounds
or may be prepared by analogous method to those described for known compounds.

10
In summary, compounds of formula (I-1a), may be prepared according to the following
Scheme 1:



group, Hal is chlorine, Rais t-butylcarbonyl, Ro is t-BuPh2 Si derivative,
OLa is a nmesyl 5 group and step a stands for allylation with ally] iodide
at 0C i n wasroswandi tions (e.g. LiHVDS); the starting nmatemiGHo2/e81be
prepared in simlar way to what described in Wayne G C. et al., J. Prakt.
Chem , (2000), 342(5), 504-7; step b spands for reduction of the ester
group with a suitable reducing agent, e.g. 10 DIBAI-H, in usual conditions
(CH2C12, 0Cto r.t.); step c standsfor qrotection of the hydroxy group,
preferably with t-BuPh2Si C1, in DVERH DMAP as catalyst (OC to r.t):
step d standswufor reaction with the am ne RNH2
step e stang od¥ otection the am ho gr ﬂp Wif,h adsui t alie (pr ot ecti ng
group, for M1 exar’rﬁl'e_W’tr'? NEGPORWHtH—EB 071n P, step
f stands f6r " i 1% oxi dat i OnratiMs04 i n aw Manat er, thed k), treat ment
with NalO4 in THE/water, and finally iii) reduction with'NaBH4 in a
suitable solvent (e.g. EtOH); step g stands for deprotectign of the am no
protect: ng Igrc(j))up (le.g. ]CF COfZH in 20I O:%Cl ); Istep h sitda?n fﬁrd

i ntranol ecul ar_gyclisgtipn, for .exanplejby S ion of tlhhe__ hydroxy group
in basic conditions NE. F%N)—;—sst»ep N anggyf—?‘—h‘e owécron of the

hydr oxy protectinggr He.g. Et3N g wf? DVF atg; ,nlrffAO 02/ 087573
PCT/ GB02/ 01981 21 step g stands for transtormation of the hydroxy group in
a suitable leaving group,,(e.g. nesylation); step k stands for reaction
with the amine (1X) as ddscri bed above. 5 Abgkernatively, t synt hesi s can
be nodified fqflow nd*a't e eps, bel ow ( Pafti ng from anj® {4l ready descri bed
i nt er nedi at ej—aeeor 0 Sehems 2 Sclje HalHad N\ ORb\ m
R- NRH R NN R O i (NN R 161w Wil ch step & s¥ands for the first
two reactions of previoBs step f, and stepRin stands for Rreatnment with
Et3SiH in the presence of BF3-Et20  The synthesis is then conpleted as
described in Schenme 1. 15 In another alfternative,—the protection of the

| V) as describdid above;

am no group can be avoigded-dhrough the| fiat 'Hng seguence of steps
(starting froman alr escri bgd internediate) ¢agcording to
A A
RY NN Ry NN
R R

in which Hal, R, R;, R7, R,, La, Ra and Rb are defined as above and preferably R; is a methyl
group, Hal is chlorine, Ra is #-butylcarbonyl, Rb is t-BuPh, Si derivative, OLa is a mesyl

5 groupand
step a stands for allylation with allyl iodide at 0°C in basic conditions (e.g.
LiHMDS); the starting material may be prepared in similar way to what
described in Wayne G. C. et al., J. Prakt. Chem., (2000), 342(5), 504-7;
step b stands for reduction of the ester group with a suitable reducing agent, e.g.
10 DIBAI-H, in usual conditions (CH,Cl,, 0°C tor.t.);

step ¢ stands for protection of the hydroxy group, preferably with t-BuPh,SiCl, in
DMF with DMAP as catalyst (0°C to r.t);
step d stands for reaction with the amine RNH, (XIV) as described above;

step e stands for protection of the amino group with a suitale protecting group, for
15 example by treatment with (BOC),0 in presence of DMAP;
step f stands for, i) oxidation with OsO, in acetone/water, then ii) treatment with

NalOQ, in THF/water, and finally iii) reduction with NaBHj, in a suitable
solvent (e.g. EtOH);
step g stands for deprotection of the amino protecting group (e.g. CF:CO,H in

20 CH,CL);
step h stands for intramolecular cyclisation, for example by mesylation of the
hydroxy group in basic conditions (i.e. E{;N);
step i stands for deprotection of the hydroxy protecting group (e.g. Et;N - 3HF in

DMF at 40°C);



schene 2a 20 Schene 2a H La Hal ORb Hal Hal Hal NORb n N\ ORb N ORb P JlI
) ~ RR NN R~ NHal R~ NHal ¥ NHal R 25 in wch step n corresponds to
previ ous WO@p/087)573 step o corresponds to previous step j) PCItGR2p1981 ands
for reaction with the amne RNH2 (XIV) as described above; The synthesis
is then conpleted as described in Schege 1. 30 In another enbodi nent of the
i nvention, conpounds of formula (1-2), in which R3 is hydrogen are

equi val ent tg conpound f formula (-2 may be pre d according to the
Fall i ng. Sclfee B VBrG PRy P B beiatoung R e REl I R ARy ha oo
RVOOOR7 b') > R COORSE.anssyl@@mRS c¢') d') 0 ONH (XXI1) HI Hal RCOOMe R
COCRS Ri ) ~NHtddk - =tandsNoerefickiolRwithltig' amifeARK) ddedcritddHdbBRA N Hal NN NN (1 - 2a)
h) R NI) R NRR inwich Hal, R Rl, R2, R7, Rb are defined as above
and preferably . .R7 is a methyl grou i.s chlorine s t=BuPh2 Si

deri vari veAqte'égveZ% @eﬂ)@% ps c%gﬁ néd%glelélatjg]tloe%n%&es%%{’ﬁgjs?lof’v?{?s‘[aggigefrr?rf’ia(r:l ation in
usual condaireadydescyiberGriernsdiafy) aorrkingdp SchegeiZux) :  step b’ stands for

al kylation with the suitable alkylating agent (e.g. nmethyl 5-iodoval erate
in the presence of LiHWVDS); step c¢' stands for intranolecular cyclisation
in basic conditions (i.e. MeONa, r % irng toluene); 10 step d' stands for
phenyl sel enyl ati gn fol |l owed by oxidation w th H202 and subsequent
elimnation;

Hal Hal ORb bl ORb
N7 ORb ) N m) N
/l 7 > )I\ = |
Ry H Ry N E OH R1/'\N’ N
R

in which
stepl  stands for the first two reactions of previous step f, and
stepm  stands for treatment with Et;SiH in the presence of BF;-Et,0.
The synthesis is then completed as described in Scheme 1.
15
In another alternative, the protection of the amino group can be avoided through the
following sequence of steps (starting from an already described intermediate) according to

A=-Z

10

scheme 2a
20 Scheme 2a
I H La ORb
Hal
Hal Hal Hal
ORb — 5 ORb 9 o ORb ___P NS
NN NS 'S — A
)I\ < )I\ — /"\ — R1 N I}l
Ry” N” “Hal Ry” "N “Hal Ry” N “Hal R
25 inwich

stepn  corresponds to previous step f);
stepo  corresponds to previous step j);
stepp  stands for reaction with the amine RNH, (XIV) as described above;
The synthesis is then completed as described in Scheme 1.
30
In another embodiment of the invention, compounds of formula (I-2), in which R3 is
hydrogen are equivalent to compounds of formula (I-2a), may be prepared according to the
following Scheme 3



step e' stands for 1,4-carbonyl addition with a suitable silane such as
allyltrinmethylsilane catal ysed by Ti Cl4; step f stands for reaction with

t he am diwe oeE%Isr) as descri bed above; 15 step g' stands fPer/draRogsnati on
of the hydroxy group (e.g. by treatment with POC13 at reflux); step h'
stands for oxidative cleavage of the geubl e bond by, for exanple,

ozoni zation; step i' stands for reductive am nation in the presence of
NaBH3CN with the amne 20 (1X) and ubsgquent i ntranol ecul ar cyclisation.
In a further enbodinent of the inveﬁ?ﬁieﬁ’ﬁ, conpounds @f formula (1-3) in

whi ch R3 iRs C&%dro_g_e_g,are gqyi val enk 1c0R onpaunds Qf ? okl a—(1=3a) may be
prepared accordi ngat o §éﬁeme’4b')/\0 0 7bot; PET/ GBP2/]J01981 &3 Schene 4
Hal Hal Hal ORb a") ORb b") OH) NINR+ NNHR Kk Ra RNNRa RRRH
Hal CHO RZN d") Hal a") r) NO,a \ \ ~~ N (1-33a) Il NI ) R+ N V-kN R+ N
R-Ra R+ NNR R+ RRinwhich sthp aimst ands #or protectjo lof the amino

group with afsuital e prdteesdr g“dls@,%, for | _Skexanple by ftreatment with
(BOC) 20 irrlIR ?gh%e—af\@éf/;\gmorr sTg s“t‘o"pre)i@ step i); step
c" stands f mesyhat i on” of” the hydr oxy Rgrdupri n kasi ®kCoN ions (i.e.
Et3N); step d" stands for deprotection of th% protective gRoup of the
amno, e.g. by treatnent with TFA and then gubsequyent cycligation in basic
conditions, e.g. 10 Et3N, stepug"€orrespond previ ous step h') or
corresponds to previous_sgitep 1) ep " _cor to @meyi ous step i');
I n anot her alternative, o he | adt . ges q;‘ t h 5i s coul d be done as
fol |l ow and conpounds 15 of for Aul (1-3)"in H3 is different from

hydr ogen correspondi ng to conpounds of formila (I- 3b) accorfi ng to Schene
in which Hal, R, R;, R,, Ry, Rb are defined as above and preferably R; is a methyl group, Hal
is chlorine, Rb is t-BuPh, Si derivative, OLa is a mesyl group and
5 step a’ stands for esterification in usual conditions (R;OH, acid catalyst, reflux);
step b’ stands for alkylation with the suitable alkylating agent (e.g. methyl
5-iodovalerate in the presence of LIHMDS);

step ¢’ stands for intramolecular cyclisation in basic conditions (i.e. MeONa,
refluxing toluene);
10 step d’ stands for phenylselenylation followed by oxidation with H,O, and
subsequent elimination;
step €’ stands for 1,4-carbonyl addition with a suitable silane such as
allyltrimethylsilane catalysed by TiCly;
step £ stands for reaction with the amidine (XXII) as described above;
15 step g’ stands for halogenation of the hydroxy group (e.g. by treatment with POCls
at reflux);
step h’ stands for oxidative cleavage of the double bond by, for example,
ozonization;
step i’ stands for reductive amination in the presence of NaBH;CN with the amine
20 (IX) and subsequent intramolecular cyclisation.

In a further embodiment of the invention, compounds of formula (I-3) in which R3 is
hydrogen are equivalent to compounds of formula (I-3a) may be prepared according to
Scheme 4



Scheme 5 HH RZH b...) RRZN Rz-N NN (I'3a) R Ilk N gX~RRI" N /° R
RR NRR R7T RB R Ne") Ra&.NN> N\ (I-3b) RRLNNN R+J’NNN R R 20 in
whi ch st ewo0a2/087503 r esponds to previous step k); step b"' PCOrGBOZpmsds to
previous step 1); step c¢c"' stands for reduction, e.g. by treatnent with

Et 3SiH, TFA, step d"' stands for formagi on of the et her group, e.g. by
treatnent with nmethanol in 25 presence of PTSA; WO 02/ 087573

PCT/ GB02/ 01981 24 step a"' stands E r%action with an organo-netallic
conpound, such as R3Cu in presence”8f"BF3. Et 20 Al ternatively conpounds of
formula (1-3a), whel) it is not necessary to protect the am no group, nmay
be prepared as a Ilflgq bel ow i’} chgjre 6y starfi fig fron1aa al r eady
known 5 inter Schere 6 J Hal VHal—tel n a—>) N COH

1 N NvR¥N & R R R RAHA (1-32) N1 R

N R wherein step &"" corresponds td‘preV|ous step i

Ry~
Hal N
NI = _— —_— /hi N (I-3a)
P
R,)\N/ N-R R NN
R

in which

a
b.,,.) N | Re /IFhRNHRI =N Zd

step a”’ stands for protection of the amino group with a suitale protecting group, for
5 example by treatment with (BOC),0 in presence of DMAP;

step b*’ corresponds to previous step i);
step ¢’ stands for mesylation of the hydroxy group in basic conditions (i.e. Et;N);
step d”’ stands for deprotection of the protective group of the amino, e.g. by
treatment with TFA and then subsequent cyclisation in basic conditions, e.g.
10 Et;N;
step e’ corresponds to previous step h’) or corresponds to previous step 1);
step £’ corresponds to previous step i’);

In another alternative, the last stages of the synthesis could be done as follow and compounds
15  of formula (I-3) in which R; is different from hydrogen corresponding to compounds of
formula (I-3b) according to Scheme 5

Scheme 5
H H
Ro~
—_— N7 N (-3a)
Nl \/ )I\ 7 - NI P
N '\ R N '\ Ry N "{
R R R
l dl")
R, R
Resy e") Rasy
N| oA —> N| N (1-3b)
RN R W
R R
20  in which
stepa’’  corresponds to previous step k);
step b’’’ corresponds to previous step 1);
stepc’’  stands for reduction, e.g. by treatment with Et;SiH, TFA;
stepd’>’  stands for formation of the ether group, e.g. by treatment with methanol in
25 presence of PTSA;



10 step b"" corresponds to previous step j), followed by in situ

i ntranol ecular cyclisation; step ¢c"" corresponds to previous step f); step
d"" corresponas’std previous steps j) and k). 15 In anot hepCerdrediongsmt of

t he i nvention, conpounds of fornula (1-4) when R3 is hydrogen

correspondi ng to conpounds of fornulajyyl-4a) may be prepared according to
Schene 7 Schene 7 No Hal NOZ / OH CCCK CoOve N ~N R a .) R NOz
b..... ) RIEN) R, N i RR Hal HOR Hd .. ..) RAN e . ... N N (1-4a) R
R 20 in whi %%P %t ep Sﬁndﬁ"%’ie%‘itilﬂg Wi’l_égran PERRY ?"(‘)tﬁm\ci\n%?’ﬁpoﬁlfl‘? (g S SR8 N Usual
condi tions; step b"'presgrcaafBF+EHO.r eaction with the anldlne (XXII) as

descri bed Aatbﬁmevely sdmunds’ of foonule fBay dehehdt [3rew ineeessagt ®pprgiedt; the bmjmod™ "

stands for.f,0r gt lse%}epafreé N xAhHETRY $61087iR WBhen®: 6] stalihg Bl BRhdYdoimKOH i n

25 net anou an? subsequent oxidation by KVnO4; step a""' corresponds to
previ ots &t WO 02/ 087573 PCT/ GB02/01981 25 Exanpl es of suitable
nitrogen protectlng group include a R arbonyl e.g. t- butoxycarbonyl
and aryl sul phonyl|l e.g phenyl sul pponyl. In any of the above reactéwon the

ni trogen prot ng group mayude Tenoved by eanvefitional 5 iy og€dures
known for r 0§hchwgro h as) tho scribed |nN ctive

G oups in /ég ag es—46—%éQ6L ited by J E by J e (Pl enum

Tﬁhs, wherRRaNT s\Hal koxycaR HylN

Press, 1973)).
by aci d hydroI|S|s using for exahple
sui tabl e hydroxy protecting grou
as the trinethylsilyl or t-buty dlﬁEththI
protectin groups rmay be renoved b¥3a |1 = kn wn) st n
t hose described in Protective (}oup in em stry, pages 46-119,
Edited by J F W MOme (Plenum Press, Qg§§ N For exanple when Rb is a
t-butyl di methylsilyl group, this| 15 may' be rémvied by treatnent with
triethylam,ne.trihydrofluoride. Pharmaceutical acceptable salts may al so be
pr epar ed W@ﬁ ot her salts, including other pharnaceutically acceptable
salts, of th%erc%’r’rbo&waesm@éwawam( ?e}“l’m ng conventional nethods.

t he groub may e renoved
trifluoro acetlc aci & 10 Exanpl es of
silyl ethers such
e hydr oxyl

rd procedures (such as

10 stepb’’”>  corresponds to previous step j), followed by in situ intramolecular
cyclisation;
step¢’”>’  corresponds to previous step f);
stepd’”>”  corresponds to previous steps j) and k).

15 In another embodiment of the invention, compounds of formula (1-4) when R; is hydrogen
corresponding to compounds of formula (I-4a) may be prepared according to Scheme 7

Scheme 7
COOR, @\é/\c/owe N S
----- NO, b"™)
Hal CHO RZ\N H
— t — N (1-4)
d") RN &™) 1)\"1/
R

20  in which

stepa’’®’ stands for reaction with nitromethane in usual conditions;

step b’>>>* stands for reaction with the amidine (XXII) as described above;

step ¢’>’*> corresponds to previous step g’);

stepd’’”’” stands for formation of the aldehyde group, e.g. by treatment with KOH in
25 methanol and subsequent oxidation by KMnOs;

step e”’>”* corresponds to previous step i’).



20 The conpounds of formula (1) may readily be isolated in association with
sol vent nolecules by crystallisation or evaporation of an appropriate

sol vent twogemersthe correspondi ng sol vates. Wen a speci fPce/GBoantisoner of
a conmpound of general formula (1) is required, this my be 25 obtained for
exanmpl e by resolution of a correspondihgg enantioneric m xture of a conpound
of formul a (1) usi ng conventi onal nethods. Thus the required enantionmer may
be obtain from he..r

f or se, of chiral HPLC
procedur e. afﬁ% | Sgan(e, n%ﬁ?glegn q?ecgn% n%rf)‘ﬂpdegl]élllug%t %)12(?’(8’ SFPSb a8 eed
corrpoundsbu‘iﬂwcélll?o%)flén4%Té]ﬁ‘ﬂlpléf’&b’l ¢-8 Pheyplsplpbagl recited in for rrul as | and
follow ng, but for the fact that one or nore atons are replaced by an atom
havi ng an naargmf@hermse R:Ecti%ﬁ&l%: Ly ﬁ@rdﬂécﬁlﬁ@?x@ﬂﬂi by Q8 dnkiRedbPEinberiBSS OF NMASS

nhu rrber us ualﬁl c}ﬁrets?cnown Fod rd é%geél?cht (?L{Ep ks%c?h % hds3 ﬁgs%ﬁg ? ih ?xaott%cﬁ%ttgﬁ

s i
|ncorporaPe conpounds -0 Rydr ogen,

carbon, nirgaisdrhemistiyy aages 46 F}E’sﬁﬁﬁ?dol@’s fW%‘fqnﬂ’@ ]ie’EJ‘H’P REess, éﬁiﬂ: Bsr’l ne,
such as 3Mher RCs dlkd@ycatigiyl, m&nouam@beWO@GbedesofSlﬁgﬁ@r qrrmplent

i nventi onyan@reefigmeeuti cal ly acceptable salts of said conpounds that
contain the aforementioned isotopes and/or other isotopes of other atons

are thlnt esco f the present inyv | abel ed
conpotlinds EES?m E ydroxy g FFFFWOWOIP‘%E@F tﬁg’(dé ?Péfggiyf%i‘?fg%&‘ﬂ‘& b

r adi oact i wEmétkydtibybers-batiidimetylgiy] ethaC are i ncor porated, are useful in drug
and/ or sulysé hadréxyl p®Sadtin gotips hdytiei reowes @ yell-kiswi st&ﬁdeﬂli, proceéures @th aand

g gr ngpjﬁ tﬁ'ol e crlléscr?ogd é%@egyéeciﬁ@éﬁﬂﬁssm%&aﬂ?@tﬁénﬁwrpla%és RE qwrﬁdﬁgda%f Ftv{lﬂg Ir lr yease
useful _in &t %WS ﬁ?’s@ tgﬁ ?XBWBg‘%]S géﬁ s 3%3) %%Tet é'? P’El cuI ariy
usef uldi nrrspEe:rlen(oypdw@l ecafipeat WD Biefhylapne te usfileed t onogr aphy), all

useful in brain imging. Further, substitution with heavier isot opes such
as deut er ipyffnabeuSical ac’e’éfhabféamtafrﬁagréisocsé E)%‘p&ea hRmRReEt kftsAHeROInEORe

resul ting ]1arﬁ18ceg{wa?1& accepla % lfs ttl%b 'cAnll to¥u‘1% ?rfo%g O@()&Yn??on'? 1/ @02/ 01981

26 exanpl & I|fe r reduce equi F 6ENt S and,
hence, nm}neﬁ“é’ S-pr ef erred | n sorre circunstances. |sotopically |abel ed
corrpoi’l@nds of formula | and foI lowing of this invention can generally be
prepared hye eathgorhdiOofForimuld (@) ReyOCaH 18 SsothitddiGh @sseelation Willesohea1asesEleand/ or i n

the Exarfplbgag}ggﬁ Whon BY e a»ﬁadn dth rlaﬁ%gl'v%:ﬁf d@g% 12 Brfeg] &19%%&61951‘&'. y S

| abel ed re or a no -1sotopic eagen. recept or
ant agoni sts of the present invention dem)nstrate activity at the CRF
recept or 3Vhes 4 spedifiel enpyti@RE of aznoip@RR of gererad derordn @nig remwreddhis gy ben t he

t r eat 26Nt oBfaine€ W@k By resélitidnedd aleyrrédpbndinig doktidhegie pligtn. of @ohp@nd
effectivenegs b @ A H\'ﬂeqtl&ﬁl &6&@ TREORL MguRld aaemn% rﬁ@yoe%taqﬁaer m ned
by var|ou§r E ¥ d @ ﬂgmg&f@}: Oe his invention are
capabl e of!HAf B W‘ﬁﬁo?l?f’ém 8{#88?‘1‘? ‘b‘«”ﬁa. PG ‘Es receptor and

ant agoni zing activities associated wth CRF. A corrpound of structure (1)
may be as<ghe setfect diventini aldot iyiclades dsoldpfealyriabele tatpobydsp wiich rarenidergicdl 3o

genergply tﬁﬁ@f‘eﬁrteﬂqn %Qrﬁﬁhéél Eﬂrfoltlcm'lﬁ B BOBE fact RS JA8 bSlode Q%Hms@&tre]glhdwt ed to)
the assay Souza %

7 d
Bat t agl i a%&a ﬁ)m l?aé(if‘ﬁaa éonilc rfﬁaési?uml;ﬂrﬁlf efﬁ%fz%r% i %Omlc I%agsgglr il ?ats Sgy
was per f omHBberbysua depndnie wﬁﬁg‘éﬁ%}%s 9%&9?9?%@&&% S FeqTParaied dffo
proxi m ty coiBpnds Diieghé iigantorbiinvilgle t isotopes cofbhytlavgen, mearbora netrgges paxygen, on

phosphorous, fluorine, iodine, and chlorine, such as *H, ''C, *C, '*F, I and '*L

35 Compounds of the present invention and pharmaceutically acceptable salts of said
compounds that contain the aforementioned isotopes and/or other isotopes of other atoms are
within the scope of the present invention. Isotopically - labeled compounds of the present
invention, for example those into which radioactive isotopes such as *H, '“C are incorporated,
are useful in drug and/or substrate tissue distribution assays. Tritiated, i.e., *H, and carbon-

40 14, i.e., "C, isotopes are particularly preferred for their ease of preparation and detectability.
'C and °F isotopes are particularly useful in PET (positron emission tomography), and '*’I
are particularly useful in SPECT (single photon emission computerized tomography), all
useful in brain imaging. Further, substitution with heavier isotopes such as deuterium, i.e.,
2H, can afford certain therapeutic advantages resulting from greater metabolic stability, for




20 expressing the CRF receptors which in turn bind to wheatgerm aggl utinin
coated SPA beads. In the Experinental Part will be disclosed the details
of the exweoernuoents. Wth reference to CRF receptor bindi ngcafdBoniordses, CRF
receptor antagonists of this invention have a Ki less than 10 m In a
preferred enbodi ment of this inventiopg a CRF receptor 25 antagonist has a
Ki of less than 10 gm In a nore preferred enbodi nent the value of Ki is

| ess than and nor.e pref forth in greater
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35 major depressive disorders including bipolar depression, unipolar depression, single or
recurrent major depressive episodes with or without psychotic features, catatonic features,
melancholic features, atypical features or postpartum onset, the treatment of anxiety and the
treatment of panic disorders. Other mood disorders encompassed within the term major
depressive disorders include dysthymic disorder with early or late onset and with or without

40  atypical features, neurotic depression, post traumatic stress disorders and social phobia;
dementia of the Alzheimer’s type, with early or late onset, with depressed mood; vascular
dementia with depressed mood; mood disorders induced by alcohol, amphetamines, cocaine,
hallucinogens, inhalants, opioids, phencyclidine, sedatives, hypnotics, anxiolytics and other
substances; schizoaffective disorder of the depressed type; and adjustment disorder with
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nicotine, alcohol, caffeine, phencyclidine (phencyclidine like compounds), or in the
35  treatment of tolerance to and dependence on opiates (e.g. cannabis, heroin, morphine) or
benzodiazepines; in the treatment of cocaine, sedative ipnotic, amphetamine or amphetamine-

related drugs (e.g. dextroamphetamine, methylamphetamine) addiction or a combination
thereof.

40 Compounds of the invention are also useful as anti-inflammatory agents. In particular they
are useful in the treatment of inflammation in asthma, influenza, chronic bronchitis and
rheumatoid arthritis; in the treatment of inflammatory diseases of the gastrointestinal tract
such as Crohn's disease, ulcerative colitis, inflammatory bowel disease (IBD) and non-
steroidal anti-inflammatory drug induced damage; inflammatory diseases of the skin such as
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means wi t celp Qra{ 1sc%ea%1£1 Cs%ch Yas OGS0 tl avasgspasm following subarachnoid haemorrhage;
fibrosing and collagen diseases such as scleroderma and eosinophilic fascioliasis; disorders
related to immune enhancement or suppression such as systemic lupus erythematosus and
rheumatic diseases such as fibrositis; and cough.

35

Compounds of the invention are useful for the treatment of neurotoxic injury which follows
cerebral stroke, thromboembolic stroke, hemorrhagic stroke, cerebral ischemia, cerebral
vasospam, hypoglycemia, hypoxia, anoxia, perinatal asphyxia cardiac arrest.

40 The invention therefore provides a compound of formula (I) or a pharmaceutically acceptable
salt or solvate thereof for use in therapy, in particular in human medicine.
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conpounds Rfy ehesented as a dry product for constitution with water or other suitable vehicle before
35  use. Such liquid preparations may be prepared by conventional means with pharmaceutically
acceptable additives such as suspending agents (e.g. sorbitol syrup, cellulose derivatives or
hydrogenated edible fats); emulsifying agents (e.g. lecithin or acacia); non-aqueous vehicles
(e.g. almond oil, oily esters, ethyl alcohol or fractionated vegetable oils); and preservatives
(e.g. methyl or propyl-p-hydroxybenzoates or sorbic acid). The preparations may also contain
40  buffer salts, flavouring, colouring and sweetening agents as appropriate.

Preparations for oral administration may be suitably formulated to give controlled release of
the active compound.
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derivatives, for example, as a sparingly soluble salt.

35  For intranasal administration, the compounds of the invention may be formulated as solutions
for administration via a suitable metered or unitary dose device or alternatively as a powder
mix with a suitable carrier for administration using a suitable delivery device.

A proposed dose of the compounds of the invention is 1 to about 1000mg per day. It will be

40  appreciated that it may be necessary to make routine variations to the dosage, depending on
the age and condition of the patient and the precise dosage will be ultimately at the discretion
of the attendant physician or veterinarian. The dosage will also depend on the route of
administration and the particular compound selected.



poured slowy into ice/water (600nm) and NHAOH (50nmL) with vigorous
stirring. The product was extracted with Et OAc (3x50nL) and with Et20
(3x20n1) .wohe/ogBnbi ned 30 organi c extracts were washed w PRTHXED20E8m.) and
brine (40nL), dried over Na2SO4, filtered and concentrated in vacuo. The
crude oil was purified by flash chromajography (silica gel, cHex/EtQAc
9:1) to give the title conpound as a yellow solid (4.279). NNR ("H, CDC13):

S 5.85 ( 5 (d d

VS (2 - OB pgBel g &wﬂtwdl oy iyt il i gl T Mol

2- (4, 6- Di ¢M @gd:rzfe%kyﬁytp Bye 1eF 6% mﬂﬂ)admwwatlm @% Iycdoge il %P?Hl)’lbeest er A
sol uti on ofithinntherangdi @360 gk BB8Yl00mG8mMmmol ) in anh. THE (8nl), under N2,
was treated wth lithiumbis(trinethylsilyl) amde (1M solution in hexane,
11.5m., 2eq) at OC for 15 40 mn before allylbromde (0.99nL, 2eq) was
added. The m xture was stirred for 4 hr at r.t. and quenched with water
(201L). The product was extracted with Et OAc (2xI5nL) and the organic
phase was washed with H2O (2xI5n) and with brine (IxI5nm), dried over
Na2SO4 and concentrated in vacuo. The crude product was purified by flash
chromat ography (silica gel, EtOAc/cHex 1:9) to give the title conpound
(673.8nmg) as a white solid. WO 02/ 087573 PCT/ GB02/01981 33 NWR ('H

CDC13): S 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. M5 (mz): 374[M +2Cl. 5 Internediate 3
2-(4 6-Dichloro-2-nethyl-Ryrimdin-5-yl)-pent-4-en-l-ol To a solution of
internediate 2 (257ng) in anh. CH2Cl12 (9.3nL), at -78C, under N2, was
added DIBAI-H (1M solution in hexane, 5.6nlL, 6eq). After the addition was
conplete the reaction mxture was stirred at -78C for 1 hr and at 0C for 2
hr. The reaction m xture was 10 poured into a solution of HC10.5N in ice
(20mL) and extracted with CH2Cl2 (3xI Omn). The conbined organic extracts
were dried over anh. Na2SO4, filtered and concentrated in vacuo to give
the title conmpound (200ng) as a colourless oil. NVMR ('"H CDCl3): S 5.76 (m
1H, 5.12 (m 1H, 501 (m 1H, 4.16 (m 1H, 4.06 (m 1H, 3.91 (m 1H),
2.8-2.6 (m 2H), 2.70 (s, 3H), 1.50 (t, 1H). 15 Ms (mz): 247 [M+, 2C1
Internmediate 4 , ph -but-3-enyll-4,6-dichloro-2-nethyl pyrimdine
5-T1-(tert-Butyl-dinethvl-silanylox 3 To a solution of internediate 3
(200mg) in anh. DWF (12nlL), at OC, under N2, was added 20
tert-butyl-dinmethylsilylchloride (245ng, 2eq) and i m dazole (553ng, |0eq).
The reaction was stirred at r.t. for 2 hr and nore
tert-butyl-dinmethylsilylchloride (61ng, 0.5eq) was added. After 1 hr,
sat.aq. NH4Cl (15nm) and Et OAc (15nL) were added and the aqueos phase was
extracted with additional EtQAc (2x15nL). The conbi ned extracts were washed
with H2O (1 Onl), dried over anh. Na2SO4, filtered and concentrated in
vacuo. The crude product was



25 purified by flash chromatography (silica gel, cHex/EtOAc 19:1) to give
the title compound (237ng) as a colorless oil. NVMR ('H, CDC13): S 5.72 (m
111), 5. MWo(od/o875F, 4.98 (d, 1H), 4.11 (m 1H), 3.94 (m PHI/GB206B1(S,
3H), 2.6-2.7 (m 211), 0.82 (s, 9H), 0.05 (s, 3H), 0.01 (s, 3H). M5 (rnlz):
361 [M+, 2C1 30 Internediate 5 32

{5-[1-(tert-Butyl-di nethvl-sil anyl ox) net hyl

- but - 3-enyl ] - 6-chl or o- 2- et hyl - pyr?@;i?ggrﬁs-yl | - (2, 4-dichl orophenylamn A
solution of 2,4-dichloro-aniline ( anh. THE (12nl), under N2, was
treated with 35 sodiumhydride (80%in mneral oil, 393ng) at OC for 15

m n and t fethe imé¢rercdiews atdExdmpled Bdesy otherviSraabddy i n anh. THE (4nl) was added.
The m xture was heated to reflux for 3 hr and quenched with water (20niL).
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(419ny) adMagngtis| Reovanange (BINMRMRe¢iraHwereDSKaded 498 MHG chegial Bifts a19), 8. 13
(bd, 2H), r f't?d {nOpprd W wnfielP&l) Gdeh MEESi, used 48 1nt€(rﬂ@1 stahblard, anQ 3ird d8sigRdd)as 4. 10

(dd, 1H), (g dﬁioub (8) g etg &rﬂouﬂi@s d % c%'a’i %17 m(ﬂ%lplets% , 0.82

, 9K, / 087573
SO 15N gifgw O N %Vef s i
11~y oxy mdihhollowing atdrevigfipgs Be gspddn dexp- Ef@ﬁﬁy"l etbxlrapmtg,. qH@F—T/ PHCthE@ne
4- di chl or aehenyk) dizatobaidtiangC ECQOt ef tdidylt yihereSDBIF 5 ToNatimethylfonamide,
'( g;gr medi gppR ﬁé%ﬁ?rob el)ﬁﬁé}nmm%l 1l h@tinol URERT —N%ethy)ﬁﬁmﬁdmr —E Bogz)rzo
18 hr %qa%o&?aﬁ?t C aﬁldv\gﬁﬁ tftrag;%%ofuratn bhé)l{h ﬁ‘ ?T@fﬁl’fe_%ylvﬁml numgl}/cﬁl Fe dMAPt h Et OAC
(3x15%0) . =Tdmethylapsionwiiing, &HMQS eﬁhl%théx%ﬂ@ disilregeolie refas o thigaees,
filtered ahdmatpeeht omsibch plaeg pyhéris refers tv acolotior-raghvetembpdowgodipmy of t he

crude progﬁqgf,ate(5&I(R$§re%@gwrgdﬂe%ﬁg&gﬁge 9:1) gave the 10 title conmpound
(420ngy) as a yellow solid. NVR ("H, CDCl13, 40C): 8 7.47 (d, 1H), 7.30 (d,

1H), 7.14 (dd, 1H) 566 (m 1H, 5.03-4.89 (m 2H), 3.98-3.8 (m 2H),
3.43 (b, m;mgﬁ@ee(mzm 256(bs 3H) 1.41 (s, 9H), 0.77 (s, 9H),
-0.022Qs, (@bDichld¥o-2andthyl-psi jtiobcid methyl este716. 15 MS (m z): 588
[MH] +',  3Gbdiumnt1emBp dadbied ﬂoﬁm@mserte aﬁh(lﬂ&ebﬂd(ﬂ)?ﬁl}]‘&& RYE,- nder Br.eAfidr

- 2- et hyl BXSBEE%%J 3k nllletéﬁn%t so(ii%m a&'t E}h&lﬂé ﬁ)ﬂipc?c %h)i (7%%*3@ D%Esgert piid 1}11nbUt yl
e

est er g tion
%Hc lfnc . for

o Crn adsimsans pivifibigd RaGT Ysgsgztereﬁn%ff o, 8 200
18 hr. Th@01§o<ﬂlgiilyloﬁst%é6 i) dn eghwWMeRH\WE0e) yasordded dndhessolutien @f fidet h Et OAC
(3x15p%) . addigmidpetindetie afigar eaextiral bis r.wefoe 2dddyedThey edaction mixture was

concentrated to dryness in vacuo and the yellow foam (8.69g) obtained was then mixed with
POCI; (70mL) and heated at reflux for 3.5 hr. The resulting solution was cooled to r.t. and
poured slowly into ice/water (600mL) and NH,OH (50mL) with vigorous stirring. The
product was extracted with EtOAc (3x50mL) and with Et;,0 (3%x20mL). The combined
30  organic extracts were washed with HO (60mL) and brine (40mL), dried over Na,SO,,
filtered and concentrated in vacuo. The crude oil was purified by flash chromatography
(silica gel, cHex/EtOAc 9:1) to give the title compound as a yellow solid (4.27g).
NMR ('H, CDCl,): 6 5.85 (m, 1H), 5.15 (dq, 1H), 5.11 (dq, 1H), 3.61 (dt, 2H), 2.67 (s, 3H).
MS (m/z): 202 [M]".2Cl; 167 [MH-CI]",1CL.

35
Intermediate 2
2-(4,6-Dichloro-2-methyl-pyrimidin-5-yl)-pent-4-enoic acid methyl ester
A solution of intermediate 1 (1.33g, 5.68mmol) in anh. THF (8mL), under N,, was treated
with lithium bis(trimethylsilyl) amide (1M solution in hexane, 11.5mL, 2eq,) at 0°C for 15
40  min before allylbromide (0.99mL, 2eq) was added. The mixture was stirred for 4 hr at r.t. and
quenched with water (20mL). The product was extracted with EtOAc (2x15mL) and the
organic phase was washed with H,O (2x15mL) and with brine (1x15mL), dried over Na,SO,
and concentrated in vacuo. The crude product was purified by flash chromatography (silica
gel, EtOAc/cHex 1:9) to give the title compound (673.8mg) as a white solid.




anh. Na2SO4, filtered and concentrated to dryness in vacuo. Flash

chromat ography of the crude product (silica gel, cHex/Et QAc 8:2) gave the
title conwownds(530ngy) as colourless oil. 25 NVR ('H, DVSOPCTAHE)1988 7. 69
(d, 1H), 7.43-7.33 (m 2H), 5.64 (m 1H), 5.00-4.88 (m 2H), 4.54 (1H, m,
3.7 (m 2H), 3.29 (m 1H), 2.66 (m 2hk), 2.5 (s, 3H), 1.31 (s, 9H. M5
(mMz): 472 [MH] +, 3C1 Intermedi ate 8 30 Met hanesul foni ¢ aci d

et iyl - py PGP CERE 9‘%2} Bty P LEBR T BB P S et 7

(130mg) i A-78fkm, Iy R B, $B)-52m ), at r.t, under N2, was added Et 3N (1921,
5eq) and CEBGRCA74MBH2C2eq) . The reacti on was sti rred at r.t. for 18 hr.
The reaction mxture was diluted with water (20n.) and extracted with

Et OAc £3x25n e 35 conbi ned organic extracts were dried over anh.
Na2804é ﬁ‘%‘?’%ﬂ—g—nd concentrat ed in vacuo., . The crude product was purified
by flash Hf-&rRiehiaropamethylayrimidin-aoyl)-pentdgirlolone 8:2) to give the title
conpound (H)&Ssumtloawf mmje_(mm]ze@ymg)l in ahiVITH,CH, (9 BB, at F2¥0CmdeSNZ W@ ( d,

1H), 7. 36 a4@d. piBi)-H (ﬂl\/?&)llﬂtﬂ)n i xan8. ﬁﬁnﬂ MBeq H)fter the Q@dltlérﬂwasu&nple‘ie e (d

1H), 4.46 réam ur st l_’98p %ord (aﬁd Tﬁ«m‘e Atdh S
jogih it Tt e
LR e o R g Tk 55

5-Allyl - 4.cgmb1¢)¢dprgan@<23xtracts were drled over anh. Na2804, filtered and concentrated in vacuo to

4-di chl or tgpjae}f_fenﬁ}e%o@gwml(zc@m@ﬁhafmdjuﬂeéldﬂpyrroI o[ 2,3-d1 pyrimdine A
sol ution §§>7§§M¥ﬁn§!iz (nlil 1Hys. (?10@4 QH?;Q% (o ThD), MRS iy, r ed at

r.t. for hé€' react’i on mxture was
evapor ate 9qdmv n(ge/mr’é ?ﬂgd 5‘33.5[ (Qﬁg ‘of CH2Cl 2 and evaporation were
made. 1The MY (ed: 247t[M]n€Eﬁlate was then dissolved 5 in anh. THE (5nL) and
Et 3N (284l , 5eq) was added. After 1 hr of stirring at r.t., H20 was added
and the aqllrtelg;égla{ea;yer was extracted with Et OAc (3xI Ol). The conbi ned

2 .

organic %_xﬂ fz%rzfﬁutv‘ﬁ%meﬁqvl-q?* oncent r at ed to

dryness I acuo Ve Tt ess oil.
NMR (' H, @D@l@}uﬁoe Oﬁmm@aﬂ@l 790 °@7undsy Nagjas addedg_ 5 12
(m 22Q), te+-BOyldimethglgilyldHorids. (Z%rx(gn%q)l-@n,d iBidsZolé r(p53id) 10@;) TTenyeadtieh, 2. 47
(m 111), was Qtﬁ“rdd%t r.83ok2-hr MR ﬁﬂ%@rt—bﬁﬁﬁlﬁméﬂiﬂlﬁlyl&@lde t610R] OBel) dbeadhbd.

[g %![ g;lo ‘%tg d‘r %2*@@3 Jf t%‘?i%%}érl :{:E;d ?nld thel%que ?‘tj; % de A

sol ution GftralcFﬁdé’r“ #id é{’c"éal 151'“};1) aﬁféé”%"z?ﬁﬁ
-78C for R10mmi)ndriednenr zohl Nazﬁ@4, tltaredlan@ corgerdraied|in heo dT@@ppb@r@dct(va?@cor d| ng
to TLEEI n pakiged tst A8 chrbafaidgyaphy (38ich @ElC LHOMEIDIAX191S t0\give THeltile chinpatned wi t h

oxygen an%%&g pgen for 20 mn. To the cool ed reaction m xture
was added d.t war m u
to r.t. 3530, PR 505 PRI 0 G by e m P
sol vent  Wef9 (3. SHDe2 7 iy ADUS S HEPTNROT tsudhd), PPbEREH)- was purified by flash
chr omat ognapbw/z) 3611 [iM)a 2Cl

30

Intermediate 5

{5-[1-(tert-Butyl-dimethyl-silanyloxymethyl)-but-3-enyl]-6-chloro-2-methyl-pyrimidin-4-y1} -

(2.4-dichlorophenyl)amine

A solution of 2,4-dichloro-aniline (192mg) in anh. THF (12mL), under N,, was treated with
35  sodium hydride (80% in mineral oil, 393mg) at 0°C for 15 min and then intermediate 4

(434mg, 1.19mmol) in anh. THF (4mL) was added. The mixture was heated to reflux for 3 hr

and quenched with water (20mL). The product was extracted with EtOAc (2x20mL), dried

over anh. Na,SO, and concentrated in vacuo. The crude product was purified by flash

chromatography (silica gel, EtOAc/cHex 9:1) to give the title compound (419mg) as a yellow
40  oil

NMR (‘H, CDCls), T=55°C: & 8.35 (bs, 1H), 8.13 (bd, 2H), 7.42 (d, 1H), 7.25 (dd, 1H), 5.73

(m, 1H), 5.03 (m, 2H), 4.10 (dd, 1H), 3.99 (dd, 1H), 3.65 (bm, 1H), 2.75 (m, 2H), 2.47 (s,

3H), 0.82 (s, 9H), 0.01 (s, 3H), 0.00 (s, 3H).

MS (m/z): 486 [MH]", 3CL




gel, cHex/EtOAc 3:1) to give the title conpound (8ng) as a colourless oil.
NWVR ("H, CDCl3): S 9.87 (s, 1H, 7.48 (t, 1H, 7.30 (m 2H, 4.23 (t, 1H,
3.90 (m wH)2/08560 (dd, 1H), 3.29 (dd, 111), 2.90 (dd, 1lIFCT/GBRO4A1Y8s, 3H).
25 M5 (mz): 356 [IWVH +, 3Cl. Internmediate 11 5-]

1-(tert-Butyl-di phenvl -silanyl oxynet hgh) - but - 3-enyl | - 4, 6-di chl or o- 2- net hyl -
pyrimdine To a solution of internediate 3 (152ng) in anh. DMF (4nl), at
0C, under N2, was added 30 DWVAP (3.8ng), imdazole (420ng) and Ph2t BuSi C
(0.32nl). The reaction mxture was stirred at r.t. for 2 hr. To this

sol uti on Jeiemnedidi¢ed 5nl of sat.aq. NH4CL and the mixture was extracted

wi t h Et 20 {6 2x{roimBluty]-dinetigbsibinvietynwtigatiue 3 engli-echlsroviemethyiepyhiediinAgl - Wi t h
water,  ORSE ilhiolbolaRRfliclolgad QUSTestin2S0s, The sol ids were filtered

t he sofLve evapor at eo Cr u riflegd ky fl ash
chr ong ogrrj[lgp% OSIF ?fo%?%%?ﬂ%ﬁe ﬁ%f‘ @E g‘lélégl ert ewfls ?é:gcorrpound
as a col olBRE:(3gbme, 2eabpag) DMXRRCE)- I:Fhe asscia) mixgury “@5 SY‘ | atgity for ¥8 B (dd,
211), 7. 49h€.skitigrmwab idjlpted w6fh ¢arpr ABInL) Bnd Sxtfated w1111—|)31:OAIQ 931&161111;]) ’[1)|e|) 4.17
(m 1H), ‘&oﬂgméd’r&r 240 extr%ct?@zel(eﬁine@ bYer arth. 5@25(01] filddrdd and coORehttbtedtd yness0. 98 (s,

?H% t eyg (BE% ;‘%Cuo| p?ﬁs(}a1 Lv ’in "’d %{#&I’f tﬁg 011“?%6{ ?@cb &s@ﬁcg gje? cﬁf)?EtdAc 9:1) gave the
la (3]

- 6- chil @r o Lifie gerppaund ?‘” (2, 4-di chl or ophenyl -ami ne WO
02/ 087573 NA@H [ @@Ml@@?@) 3IATHG, kﬁ)s?)BQlfds bi), 614 2dd4 1H), GHIGEmo B, b0Ard. 8080ny) in

anh. THE ((Jnnitﬁ),,398-3QQm gﬂpler43l‘68,,1ﬂoga§8-adcdﬂd2}1)l\lw6 (803195, 11 241 1@, pBY,8l77@6,| , 31ny)
and | eft t99[ t ) fo (s 30 min. To this mxture cooled back at 0C
was added a so u (% (ntet)medl ate 11 (227ng, 0.467mmol) in anh. THE
(2m). R (el t"l‘%ﬁ lrﬁﬁture was stirred at reflux for 5 hr. It was then
quench@d WIS fr/laf @ IMITI'2801L) , and extracted with Et20 (4x20n). The

conbi ned organic extracts were washed once with water, once with brine and
dried oven,anhy,Ne2SO4. The solids were filtered, the sol vent evaporated
and the cr orange oil was, purifi.ed b | ash .c \lica gel,
cHex/ Et QAT 55521 SRR = : 37 . NMR
(' H, CWlM&CM‘M@@ﬂ%d d, 1H), 7.55 (d 2H) 7. 50 (d, 2H) 7.40-7.20
(m 920D, TbG @m?en pfrintetiBdiat® 6 QF0nfg) dhy arhHPMEA(18L), (uakder NofHyvas zﬂ.d&BTEAﬁHEI—D 3.70
(m 1H), Zs1d (48g). Atk reabtictOwas(Mredidrit. Br 99 hf. The Q&Qmon'\@as(dﬁl?e)l wifdMhtdrMH +, 3

i S ngf@_agg F,%uac 3 Wik E&&ﬁxé {;%émﬁuwe %%%Q& Ol kR VAR B

(2, 4-di chi®g o%%ﬂy|f51tef9éraaéﬁ%w&%4tﬂi P&Wﬂeﬁ%t’yY“ce%tFé?ShWO&’%Fa@’f‘Y ghths
i nt er medi atele pRAddi28lig)gel, tHawiFtOAcHZA igave(thatitle compound(30mg) nslevlouxiess oller e added
?gCﬁOZG%rm)m angl lﬂ’l@@t T=30): 5 Tlae (d, Q80,1 7.4877.50 ¢, ED, y\@ﬁ(n’iltlmrﬁ@b zggs (m,t . . f ]gr

r C r O t ai ne after
2 days by%a {W%ﬁ& %?gﬁhﬁyogégg%&%?‘b};ng ggzrgv(g% 310351}[’§|~°9y ic amounts of
DVAP. The M2 f’k ??ﬁ’nﬂi was t hen

Intermediate 8
Methanesulfonic acid _2-{4-
methyl-pyrimidin-5-y1}-pent-4-enyl ester
To a solution of intermediate 7 (130mg) in anh. CH,Cl, (5.52mL), at r.t, under N,, was added
Et:N (192u1, Seq) and CH;SO,Cl (43pl, 2eq). The reaction was stirred at r.t. for 18 hr. The
reaction mixture was diluted with water (20mL) and extracted with EtOAc (3x25mL). The
35 combined organic extracts were dried over anh. Na,SO,, filtered and concentrated in vacuo.
The crude product was purified by flash chromatography (silica gel, cHex/EtOAc 8:2) to give
the title compound (148mg) as a colourless oil.
NMR (‘H, DMSO, T=70°C): § 7.72 (d, 1H), 7.36 (dd, 1H), 7.28 (d, 1H), 5.56 (m, 1H), 5.00
(d, 1H), 4.92 (d, 1H), 4.46 (m, 2H), 3.51 (m, 1H), 3.02 (s, 3H), 2.65 (m, 1H), 2.54 (s, 3H),
40  2.50 (m, 1H), 1.38 (s, 9H).
IR (cm™): 1725, 1641, 1362
MS (m/z): 550 [MH]", 3Cl

2 .4-dichlorophenyl

tert-butoxycarbonyl-

30

Intermediate 9



diluted with water and extracted with CH2Cl12 (2x5nlL). The conbi ned organic
extracts were washed once with water and dried over anh. Na2SOX. The

sol i ds wewe o2iogtses ed, the sol vent evaporated and the cruaeTycHoRowsoi | was
purified by flash chromat ography (silica gel, cHex/EtOAc 9:1) to give the
title conpound as pale yellow oil (1389g). 25 NVR ('H, DVMBO, 70 C): 6 7.67
(d, 1H), 7.54-7.30 (m 5H+5H) 7.19 (m 2H), 551 (m 1H, 4.87 (d, 1H),
4.82 (d, . 94 4 1 . 53 1 'Sd’i3H) 2.62
(m 1H) SR PG : 1732.
VS (m{z) Ampnpwpr}“ ‘ wa%]sfslrred tif‘?’f%lhﬁedl at e
14 {5-[1- (TbatrhevBUIEA, -thh @)h&ﬁt of the reaction mixture was evaporated in vacuo and repeated

lanynet hyl)qigeri%d @P((Yl)é Qﬁ@&%ﬁdrat@n%r@ 942 TRREANE miermediate was then dissolved

rim |n 4-y| n t
Sol ut B 8 B FEa L 113! DRG0 vl %@‘fﬂe@z’%ﬁ%ﬁ&%ﬁf QIO "ol ed
at - 78C. aé@ci@e} VREsagyes 1T AS W@C@ém% BRA: §Fx19mb uw&@ineﬁrﬁga%@ﬁ c
stirring. eNaBtdvdre Brikhgyr svirs Net$en, filteduead wombentratd atdmnmepshie vacuatto Isow
terrperatum@tltfgtaemJaﬁgf(uqﬂlgm%tdé[@ﬂmsﬂst|rred for 3 hr at r.t.. It was

t hen quenW 31? v{}b t%ﬁ;ﬁ%% %x;g@%n é}qd‘@ qubi ned
ﬁ;ggg&ﬁ '?'ﬁgs’% 73I(P’d§HMétsé?’T‘1 %Zﬁ? pora’[ Ieg aﬁ\ée[ h:ngrude

yel | ow oi IM&@B’Z)pin[MPHd 3y 40 fl ash chromat ography (silica gel, cHex/EtOAc
9:1) to give the title conpound as a colourless oil (59m). NIVR( H, DMSO,
70 C): S 7.6 glgtelq,l—b, 7.48-7.34 (m 5H+5H), 7.28 (d, 1H), 7.12 (bd, 1H),
5.51 (m IH P } 2 { 3 . 3.5
3. 29 bm I'rthOI'O-s - Ril6 ) R DY 3

0. 89 % QEQ@M@&)Z/ 087573 PCT/ GBOZ/01981 37 IR (f| | m cm) 1733. MBS
(m2z): 714 Edibtion oF iBbrmedid6 g (Big) ih, CEROG (AmBY &a§ dddntAcd [5g,h'p aG73°C60h4 5

[ M+ Boc+Hldn whid %ﬁr{ﬁéﬂsﬁﬁﬁg 115«1’[&131%5&'@1@%@&1‘@@ '('zlc@orﬁﬁigC{o TLC in cHex/EtOAc

?re E ﬁ,yl[ t Fe);r% 5 %‘?}j gﬁ){_ga %j 11)30 nﬁmtr ‘é’hsﬁ ﬁrbé f?us he d\m%?;xxé? an% nﬁenQ)%lth mtg{ktef? of 28 om0 o
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1H), 2520-Ms Q1) B36 [3HY}", ®180-3.60 (m 2H), 3.02 (s, 3H), 2.56 (s, 3H),
2.30-2.10 (m 2H), 1.35 (s, 9H), 0.89 (s, 9H). 15 IR (nujol, cm): 1725.

M (nl2z): IthgrAr'ne M 1+1, 3 d, 694 [M+Boc+tH +. Internediate 16

5-[1-(tert-Butyl-diphenyl-silanyloxymethyl)-but-3-enyl]-4,6-dichloro-2-methyl-pyrimidine

To a solution of intermediate 3 (152mg) in anh. DMF (4mL), at 0°C, under N,, was added
30 DMAP (3.8mg), imidazole (420mg) and PhyrBuSiCl (0.32mL). The reaction mixture was

stirred at r.t. for 2 hr. To this solution were added 5mL of sat.aq. NH,C] and the mixture was

extracted with Et,O (2x15mL). The combined organic extracts were washed once with water,

once with brine and dried over Na,SO,. The solids were filtered, the solvent was evaporated

and the crude yellow oil was purified by flash chromatography (silica gel, cHex/EtOAc 95:5)
35  to give the title compound as a colourless oil (270mg).

NMR (*H, CDCL): § 7.65 (dd, 2H), 7.56 (dd, 2H), 7.49-7.36 (m, 6H), 5.67 (m, 1H), 5.03 (dd,

1H), 4.94 (dd, 1H), 4.17 (m, 1H), 4.00 (m, 2H), 2.70 (s, 3H), 2.69 (m, 1H), 2.55 (m, 1H),

0.98 (s, 9H).

MS (m/z): 485 [MH]", 2Cl.
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Intermediate 12
{5-[1-(fert-Butyl-diphenyl-silanyloxymethyl)-but-3-enyl]-6-chloro-2-methyl-pyrimidin-4-yi} -

(2.4-dichlorophenyl)-amine




Met hanesul fonic acid 4-(tart-butyl-di phenvl -silan loxy)-34

4-chl oro-6- (2, 4-di chl orophenyl - 20 am no) - 2- net hyl - pyri m di n-5-yl ] - but yl
ester To wOlstsrdn of intermediate 15 (58nmg) in anh. CH2ECZ/GBopA)981at
r.t., under N2, was added TFA (200l, 35eq). The reaction m xture was
stirred for 16 hr, then evaporated undgr reduced pressure, diluted several
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Intermediate 14
{5-[1-(tert-Butyl-diphenyl-silanyloxymethyl)-3-hydroxy-propyl]-6-chloro-2-methyl-
pyrimidin-4-y1}-(2.4-dichlorophenyl)-carbamic acid terz-butyl ester
A solution of intermediate 13 (108mg) in 3mL of CH,Cl,/CH;OH (9:1) was cooled at —78°C.
35  O; was bubbled in the solution for 30 min under magnetic stirring. NaBH, (23.1mg) was then
added under N, atmosphere at low temperature. The reaction mixture was stirred for 3 hr at
r.t.. It was then quenched with water and extracted with CH,Cl, (2x5mL). The combined
organic extracts were washed once with sat.aq. NH,Cl and dried over anh. Na,SO,. The

solids were filtered, the solvent was evaporated and the crude yellow oil was purified by
40  flash chromatography (silica gel, cHex/EtOAc 9:1) to give the title compound as a colourless

oil (59mg).

NMR (*H, DMSO, 70 °C): § 7.65 (d, 1H), 7.48-7.34 (m, SH+5H), 7.28 (d, 1H), 7.12 (bd, 1H),

5.51 (m, 1H), 4.18 (t, 1H), 4.02 (bt, 1H), 3.82 (bm, 1H), 3.51 (m, 1H), 3.29 (bm, 2H), 2.55 (s,

3H), 2.05 (m, 1H), 1.84 (bm, 1H), 1.35 (s, 9H), 0.89 (s, 9H).




NVR ("H, CDC1l3): S 7.50 (dd, 1H), 7.40-7.15 (m 2H), 4.50-4.15 (m 2H),
3.90-3.70 (m 1H), 3.65-3.30 (m 2H), 3.05 (s, 3H), 2.45-2.2 (m 1H), 2.25
(s, 3H), woar/ngse3 (m 1H). 20 M5 (mz): 438 [MH +, 3 C. PprCaGBw®disate 20
5-1 o0do- pentanoic acid nmethyl ester To a solution of nethyl 4-bronoval erate
(149) in acetone (63nL), Nal (11.5g) was added 25 and the m xture was
refluxed for 2 hr. It was then cooled to r.t. and the precipitate was
fiItered fl|1i g_}g was evaporated and et her was added to the residue.
The resul @ 7 lon was filtered and the ethereal ase washed with
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Na2SO4. The solids were filtered and the solvent evaporated to give the
crude tit IR araRRURAD as a yellow oil (15.85g). 30 NWVR ('H, CDC13): S 3.68
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3.65 (s, 3H), 2.29 (t, 2H), 2.05 (m 1H), 1.74 (m 1H, 1.64 (m 2H),
1.40-1.20 IR (film cmi): 1738. M5 (nlz): 332[!\/] 300 [ M CH3OH] +,
159. 5 |%‘§1ée2m—reré§?9a1€e 22 352 4-Dichi or oph . ‘

yl) 2 hyd ‘7':‘-#‘ l!_'\, ~L lvl 13 -S : L { Z A- ) V\as
added2@or ndomM23es ylphatykgtster r i ng, at 0C, under N21 to anh. MeOH
(26nL). Afrbewsoﬁ@raﬁ umdrﬁaedlgé mcm{gl) a0 dHLON, (1811, attr @l ueleeN{, MaOatidedwas
added and i) MEQEZ&O HE Gt fbue (3 %)red’\@& 4 ﬁlt'thénegva%rflte@%nfl@ans of a

Dean- St ark araf us f or e addi ng

a sol uti 0|’ie Hﬁ?sé‘r‘rﬁ’éjd]iuﬁéevf?ﬁ ‘?‘e%‘\é\@} Cﬁréla%ﬁ evaptof)al(%?fpar%m%i%m? th"*rﬂéd m xture
was refl UMMB_B%W)W@UW@MCOOI ed to r.t. before acidifying with
AcCH. 2Fhe M gae)t 694asgiE, €ls washed with water. The aqueous phase was
extracted wth EtQAc (2x201L) and the conbi ned organic extracts were
washed vvlzh vvat!eE 375 (2x20nL), brine (2x20nmL) and dried over anh. Na2SO4.
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30 To a solution of intermediate 16 (64mg) in anh. THF (1mL), at 0°C, under N, was added
Et;N (100p]). The reaction mixture was stirred for 16 hr at r.t., then diluted with water and
extracted with Et,O (2x20mL). The combined organic extracts were washed once with water,
once with brine and dried over anh. Na,SO,. The solids were filtered, the solvent was
evaporated and the crude oil was purified by flash chromatography (silica gel, cHex/EtOAc

35  95:5). to obtain the title compound as a colourless oil (26.4mg).

NMR (*H, CDCly): § 7.74-6.98 (m, SH+5H+1H+2H), 4.10-3.90, 3.76-3.55, 3.48-3.28 (m,
5H), 2.58-2.38 (m, 1H), 2.24, 2.22 (s, 3H), 2.1-1.9 (m 1H), 1.07 (s, 9H).
MS (m/z): 598 [MH]", 3 CL.

#ichloro-§, r,4-dlchloronhenv1) -2-methyl-5,6,

40 Intermediate 18
[4-Chloro-8-(2.4-dichlorophenyl)-2-methyl-5.6.7.8-tetrahydro-pyrido[2.3-d]pyrimidin-5-y1]-
methanol
To a solution of intermediate 17 (22mg) in anh. DMF (2mL), at r.t., under N,, was added
Et;N'3HF (20p1). The reaction mixture was stirred for 4 hr at 40°C, then diluted with water




cHex/ Et OAc 95:5) to obtain the title conmpound (colourless oil: 1.8g) NWR
('"H CDC13): 8 12.19 (s, 114), 7.40 (d, 1H), 7.19 (dd, 1H), 7.08 (d, 1H),
4.07 (t, WoOHp/o87533 81 (s, 3H), 2.35 (m 2H), 2.01 (m 1H), PCT3Bow1981H) ,
1.60 (m 2H). 20 Ms (mz): 300 [M+, 265, 233. Internediate 23 5-(2
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30 NMR (‘H, CDCl): & 3.68 (s, 3H), 3.19 (t, 2H), 2.34 (t, 2H), 1.86 (m, 2H), 1.74 (m, 2H).
MS (m/z): 242 [M]", 211 [M-OMe]",115 [M-IT".

Intermediate 21
2-(2.4-dichlorophenyl)-heptanedioic acid dimethyl ester

35 To a solution of methyl 2,4-dichlorophenylacetate (2g) in anh. THF (27mL), at -78°C, under
N,, a 1M solution of LHMDS in THF (10.04mL) was added dropwise and the mixture was
stirred at -78°C for 30 min. Neat intermediate 20 (2.87g, 1.3eq) was then added dropwise at
-78°C and the dropping funnel was washed with anh, THF (2mL). The cooling bath was then
removed and the mixture was stirred at r.t. for 3.5 hr. The solvents were evaporated under

40  reduced pressure. The residue was dissolved in ether, washed with water (3x30mL) and brine
(1x30mL) and dried over anh. Na,SO,. The solids were filtered and the solvent evaporated.
The crude product was purified by flash chromatography (silica gel, cHex/EtOAc 9:1) to give
the title compound as a pale yellow oil (2.7g).
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1H), 2.36 P(hsnylie}d)lenyllchtm&dg rﬁz 44g9|) wa50p1©03d01n23 thneaiqq)i ﬂa@g q@r( mifrogen 3W9 [ MrH] +
(2 Ap5 |gHsewneEdiaheCE,CL2MME). aRe GRwnmelufiyh wasd edoleddo @PC Bhdinhppeiiite) -
7-met hyl - 33,23 w3s 4ada DEXRRY I 9vdncy Soifiont WHibRAZEsRRANRRAE Rt 8Nmidk:- A
solution of jntermediate 22 (1.5g) in anh. CH,Cl, (12mL) was added dropwise at 0°C and the
reaction mixture was stirred at r.t. for 4.5 hr. The reaction mixture was then transfered to a
separatory funnel and washed with 1M HCl (2x10mL) and with water (3x10mL). The
30 CH,Cl, layer was then transfered to a flask and cooled to 0°C. Aqueous H,O, (30% wi/w,
3mL) was added and the mixture was stirred for 10 min at 0°C followed by addition of a
second aliquot of H,0, (3mL). The reaction mixture turned colourless and a white solid
formed. After 20 min at 0°C the mixture was washed with sat.aq. NaHCO; (2x10mL) and
brine (1x10mL) and dried over anh. Na,SO,. The solids were filtered and the solvent
35  evaporated to give the title compound (1.45g) as a pale yellow oil, which becomes solid by
cooling.
NMR ('H, CDCly): & 7.77 (m, 1H), 7.43 (d, 1H), 7.24 (dd, 1H), 7.11 (d, 1H), 4.12 (dd, 1H),
3.83 (s, 3H), 2.70 (m, 2H), 2.40-2.20 (m, 2H).
IR (film, cm™): 1737, 1673.
40  MS (m/z): 298 [M]*, 263 [M -CIJ*, 126.

Intermediate 24

5-Allyl-8-(2.4-dichlorophenyl)-2-methyl-5.6.7.8-tetrahydroquinazolin-4-ol




15 To a solution of internediate 26 (160ng, 0.41llmml) in a 81 m xture of
acetone and water (8nL) was added N nethyl norpholine-N-oxide (100ng, 2eq),
fol | owed W9 ovogEynqueous sol ution of 0504 (0.260nL, 0.1 eqy/GBed/oidse
reaction m xture was stirred at r.t. for 3.5 hr. The solution was then
concentrated under reduced pressure, apd sat.aq. Na2SC3 (50nmL) was added.
The aqueous phase was extracted with Et OAc (3xI Onl) and dried over anh.

Na2St™4. 2 SO|I wer.e f v crude
0 of vas 4P &agpGRe iRediifi 13 (G0 100 E‘rﬂ%la@cfn%ﬁtat%@ﬁ?f R Ie I
(132ny, 1“@%&9‘ ofa $hey irsulting prravry %&‘étoi“o‘ﬁasni“ﬂte@lraé %§°§§|Wea teftwhich 2 for 45
mn. |t waslutidneof atlylrirhesloylsiabe(0widOal) mreah eCH1CRo(6SthD)ivtah adde@Agflter sBwin@nl) . The
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(1. 5ng, 0.18¢ 26ittjoni of fadthacetMaidihe( dasSattigd wathe addedllylaed prdnedt76g) atcthaedi at e

27 (739, k@ m{n)recfiﬂq t1 3L 18 BSHht | b(ﬂﬁan? %yéﬂaﬁ&aﬁé@ﬁn@ tne rcflﬁ@ I%Tdué't was for 18
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(2x] Onl) . NMR (‘8o CHICI@ndisgmai)cd ek82 st EDWEA2 (ABNSH04GdVEEDG. Stde tH, | x| Onl) ,

sat.aq. Na@l (&l m)om ALY ﬂB@@d qmrz (ﬂr(h} 1R 29 @A m, THE, 2301 (5,330 VR1Em,f i | tered
and the sqhgg% Eg }é f76 was obt ained as a yellow oil
and was rg equehn ; rther r|f| tlon(68ng,

0. 168mmol NMRFL, %@@r@g?@% aF>’éT/ 21 ’1'9 (di )rﬁr\h% HH) B Endtye)

7.53 20, 318p (m71H)7 502 (ml1H]), 423 86 (29816, 1H). 6 (o, 1H),H)28 (4.3, 120 (m.LH)
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4H). M5 (&SSH—D) F/ﬁll—!]3 Jﬁ@‘(ﬂﬂ] 5 Internediate 29 Alternative preparation
of internediate 2: 2-[4-Chloro-7-(2,4-dichlorophenyl -2-ne th [-6.7-

di hydr o- 5Euterynediate@Sr 2, 3 -dl pffimi din-5:yll -ethanol To a sol ution of

i nt er 2®di ahg-5101v(-230Rro-8(24 dizghiotophdnil) 2 -ty 145161 8Hetralpfdranihazobht? Giadve OH 10

(3nm), at 19%d“§;9zes' AN 4-W8S 0 B34 2% N ek 2 Bhethg£58.7, s I G 8G ida98ing1 Xt ur e

was stlrrg %;r T. tor 1 hr. The reaction was then quenched wth water
(1On) an ntrated under reduced pressure. The aqueous phase was

ext r act ed higrmediste G453 3ma) oyee visglvpdtin EOChbrhband the @ﬁﬁ'ﬂfé ves reflgekionére dried
over anh. hNAEhSEOClThes saparaisd, wk esiflid ey dighobad] it GH,& pindardated with conc.

30 NH,OH. The two phases were separated and the aqueous layer was extracted with CH,Cl,
(3x10mL). The combined organic extracts were washed with brine (2x10mL) and dried over
N2a,S0,. The solids were filtered and the solvent evaporated. The crude product was purified
by flash chromatography (silica gel, cHex/EtOAc 95:5)to give the title compound isomer 1
(262mg) and the title compound isomer 2 (94mg) as colourless oils.

35  isomer 1 :NMR (*H, CDCL): & 7.44 (d, 1H), 7.06 (dd, 1H), 6.20 (d, 1H), 5.86 (m, 1H), 5.14
(m, 2H), 4.63 (d, 1H), 3.16 (m, 1H), 2.60 (m, 1H), 2.59 (s, 3H), 2.30 (m, 1H), 2.16 (m, 1H),
1.89 (m, 1H), 1.80 (m, 1H), 1.64 (m, 1H).

MS (m/z): 367 [M+H]".
isomer 2 :NMR ("H, CDCls): § 7.36 (d, 1H), 7.15 (dd, 1H), 6.83 (bd, 1H), 5.82 (m, 1H), 5.10-

40  5.06 (m, 2H), 4.35 (m, 1H), 3.12 (m, 1H), 2.62 (m, 1H), 2.48 (s, 3H), 2.25 (m, 1H), 2.22-2.00
(m, 2H), 1.90-1.78 (m, 2H).

MS (m/z): 367 [M+H]".

Intermediate 26



evaporated. The title conpound was obtained as a white solid (80nyg,
0.223mmol, 85% and 15 was used wi thout further purification in the
subsequerwOIRBPTSTAMR ('H, CDCl3): 5 7.54 (d, 1H), 7.40-7.20T(GB02AH81 4. 20
(t, 1H, 3.93 (dd, 1H), 3.87 (m 2H), 3.75 (m 1H), 2.57 (s, 3H), 2.27 (m
1H, 1.99 (m 1H. M5 (mz): 358 [MH #1(3C). 20 Internediate 30
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purified DR K(Es EDEH):onBRED G APy 365 H@a7@él(dd ¢Hb¥/86t (@ HY:S20-5. Bhant it | e
conpound vgs, 4oj@t Hlﬁl)i m@d,pm)gsyetddomﬂplsuo@m 38, 6@NEm 1), 72398 (m, 30 NMR
(" H, CDCle 2% 6666%2(@9“@ 4.38 (m 2H), 4.09 (t, 1H), 3.82
(dd. /§ M\L‘% ; 4 46 (m 1H), 2.42 (s, 3H), 2.14 (m
1H) . 9’” +( I nternediate 31 35 {5-[1-(tent-

But yl - d| phenyl si | anyl oxxyrret hyI
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2,4-bis(triflu ,ﬂ anfTine (2.11g, 9. 21mm|) in anh (45n1_) at
0C, under N2 aaoed N 80%0|I (608ng After 30 min the
Cenct o fptsalon EilomeRIE 0 6pe, OHPPBRD 363 AR SoP AP B Bl wote

i nt er redi @8meL)lday( 2td46 -m&h@orphbline-N-oxide K1004@, Bigk; foBOwdd) bynad%azpees The
reaction mhhH &d!@ﬁ d 2401 2. 16q)tand fHRreabBorikturé hesnstﬁ@@ bexct. 4994 hr.athe0C and

di | uted h..wa
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and then @ffeddT hec?sﬁé?ouéﬁPPse wasz%&ctedrw& EH?A%\@ \‘;\()é‘\?,g aFflfi soI vent
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conpound %v‘%g ad Y wa m 9?1 &lhﬁ‘e@rwﬂf tvatetNMR é:é'txjaéted MRQoAE 8. 34
(s, 1H, 7,97 1 é? T 48 oride DA g m, 10H),
5.7 (m 1K§% b? he §o ‘ilﬁ d orgap “9%?‘ &S ffffyas A 01’53@ ¢ 4nd dsie @Ve%r?t] 1H),

3.72 (m 1\Ila1$04 ?hmlldﬁwgmﬁltmqynd e §<gve(r1§eva3q;q)ated ];m@g proggq)was ) (efaH z): 678
[ ML1] 25 | rﬂy@l’aﬂﬁﬂhﬂﬁ@og@@hy (silica gel cHex/EtOAc 1:1). The title compound was obtained as a

S-E]tfart-BLéBQg‘fg %flllﬁlgydi@&}{%‘i Vo)~ 4-chl oro- 2-nmet hyl - 8- (2, 4-bi s-trifluorom
oo s g A ) e
at r.t.. e, Hd W}aﬁlwr@ﬁrﬂ%f’ﬂ%@di\ll%&iza‘é(r(‘ﬁi@nﬁ et

4% 1120 (Jl}B,mLO6(erIHQ@)50 0f0t(er;, 48).5 h the sol vent was evaporat ed and a
sat ur ghed (39|t 99y RI+INARSER was added.

Intermediate 28
5-Cyclopropylmethyl-1-(2.4-dichlorophenyl)-4-methoxy-7-methyl-1.2,2a.3.4,5-hexahydro-
1,5.6.8-tetraaza-acenaphthylene

35 A solution of PTSA (1.5mg, 0.042eq) in anh. MeOH (1.5mL) was added to the neat
intermediate 27 (73mg, 0.187mmol) and the resulting solution was stirred at r.t. for 18 hr.
The solvent was then evaporated and the residue was dissolved in CH,Cl, (10mL). A solution
prepared by diluting sat.aq. NaHCO; with water (1:1, 10mL) was then added and the aqueous
phase was extracted with CH,Cl, (2x10mL). The combined organic exiracts were washed

40  with water (1x10mL), sat.aq. NaCl (1x10mL) and dried over anh. Na,SO,. The solids were
filtered and the solvent evaporated. The title compound was obtained as a yellow oil and was
used in the subsequent step without further purification (68mg, 0.168mmol, 90%).




The product was extracted with Et QAc (2x201L) and the conbi ned organic
extracts were 15 dried over anh. Na2SO4. The solids were filtered and the
sol vent wa© 008503 at ed. The oil obtained was di ssol ved i mCa/GRoYom8xt ure of
THF/ H20 (45nmL) and Nal 04 (947ng, 1.5eq) was added. The reaction m xture
was stirred at r.t. for 18 hr. It wasgphen diluted with water and the
product was extracted with Et OAc (3x20nl). The conbi ned organi c extracts

wer e . h S
i1 tered MR | Heseegmoa: Sada & ofE g Ao &@%Efﬁiéﬁ%
(1.932g, 208%¢hdH), 3G89gd. THY 3a5 Lkimx 11k &-38((s, BHY 3.1 |(@f’st159 oi3addsr B (111,
Acet one) : (8, SH)]’&MOIdt B3 1.0% (vh,rH), A010.207( 2H).m  511), 7.44 (m 611), 6.19 (d,
111) 5. 2% %)Mﬂ 41 ) (t, 1H), 4.08 (dd, 111), 3.52 (m 111), 2.81 (m
35 (m fll) 215 (s, 311), 1.07 (s, 9 H. 25 Isoner 2: 6 8.15 (m
7572 (m 511) 7.44 (m 611), 5.8-5.4 (m 211), 4-3.8 (m 211),
3634 @ﬁﬁm;ﬂﬁ——328(m 111) 2.35 (m 111), 2.15 (s, 311), 1.07 (s,
911). M 18 Epalratie d e §-€hRBo-3(R2.4- d1chlorophenvl)-2-methvl 6.7-
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r.t. and sdduéddgileshé. ThS allleousphasivis akiedted Aitht HtOAC @clommid@@comﬁaea hen
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chr on® ogivapspd (Nsﬁlplitcﬁaﬂgépurlﬁcéﬂ%xlﬁ'@F@i@ecglsn@)ept 0 gl ve t he title conpound

(0.607g, SMB(HDICDC32% 7.84 (B 1Whi1®-53 (ng 2H)NVR (1,LHDCEGS 3dd, 1H), 2. 99(1112 94 (d,

111), 7-8§%387@ (nd k), é%iks, 3ﬁ) Zz?g%&HB 1449(%1 3g)(m 1011), 40 7.35-7.14 (d,
111), 3.9 3.63-3.59 (m 111), 3.44-3.36
3.38- 3.3 Z 4(m 111), 217215(5 311), 2.04-1.9 (m

111), 0.98 (s, 911) I\/IS (m z): 664[ MH +. WD 02/ 087573 PCT/ GB02/ 01981 44
| nt er2@di &ttenBdiate49Chl or 0- 2- net hyl - 8- (2

4-bis-tri M&Qﬁé&ﬁﬁ&ﬁ)&' - IOEU?JIW )2454 ShldroT=(b AldiAiYSHhemBYI -hid@l 6, ’;’1d1hvdro-5H-
d] pyri m din- 8-y} - hanal 19: 3 . IJutlon of internedi ate 33 (600ng,

0. 91nmol d 5 dded Et 3NBHF
(1. 25mL, )§°&é€11)m%‘h%f ipigemediate 29 @W&W%’F@gﬁéaﬂ%gﬁé& el gerd.omde M b, | ¢

was then weohdddd tiylanong (16511aheh) dollowted dy wiesyh chlatider (3501 deqr Blburetctinas
ext r agh ed mithd wels 2@red SpedOfsk )1 mTﬂa@agmiqﬂaﬁhw@mmWeﬁmomtaﬁd waretedashed

Wi th bringandgy ¢4 d@Q rTﬁen&mbuMg %Qﬂrc ekGetS Q'ltifed\zas ﬁ%ﬁn@ agd the
sol vent e aé)dorat S gcli I %1%)“5 r%gat ogr aphy
(ol oa gl bigpyants NiRgOp. by BIoMoE Hinaty i %
0. 8ml , 8Eound wes mueﬁqrd by rﬂashl\NR)matmanbws@}wa glge O 1(191 Theyitle 7. 9-7. 8
(d, 1H), ©boerlifbudd 88s QBtainelidy a pae YelBwboil (@Hhg, 03.63mmol, 73%).
30 NMR ('H, CDCly): § 7.48 (m, 1H), 7.32 (m, 2H), 4.38 (m, 2H), 4.09 (t, 1H), 3.82 (dd, 1H),
3.66 (m, 1H), 3.00 (s, 3H), 2.46 (m, 1H), 2.42 (s, 3H), 2.14 (m, 1H).
MS (m/z): 436 [MH]" (3Cl).

Intermediate 31
35  {5-[1-(tert- Butyl-diphenyl-silanyloxxymethyl)-but-3-enyl}-6-chloro-2-methyl-pyrimidin-4-
y1}-(2.4-bis-trifluoromethyl-phenyl)-amine
To a solution of 2,4-bis(trifluoromethyl)aniline (2.11g, 9.21mmol) in anh. DMF (45mL), at
0°C, under N,, was added NaH 80%/oil (608mg, 2.2eq). After 30 min the reaction mixture
was warmed to r.t. After 30 min a solution of intermediate 11 (4.46g, 9.21mmol.) in anh.
40 DMF (30mL) was added. The reaction mixture was left at r.t. for 15 min, then cooled down
at 0°C and diluted with water. The aqueous phase was extracted with EtOAc (3x50mL) and
the combined organic extracts were washed with water (50mL), brine (50mL) and then dried
over anh. Na,SO,. The solids were filtered and the solvent evaporated. The crude product




3.3 (2H), 3.24-3.10 (1H), 2.3 (m 1H, 2.09 (s, 3H, 2.0-1.8 (m 1H. M
(mz): 426[ MH +. 15 Internedi ate 35 Met hanesul fonic acid
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rido[ 2, 3-d] pyrimdin-5-ylnethyl ester To a solution of internediate 34
(200ng, 0.47mol), in anh. CH2C12 (|1 Ogh), under N2, at OC, were added Et3N
(0.26nm., 4eq) and MsCl (731, 2eq). The reaction m'xture vvas 20 warned to
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N- net hyl - ggf ne- ! N-OXI de (230ng, 2eq) and Gs04 (403 |, O0.leq) were
added. Theé f“ was Sstirred at sol. vent was
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The crude S { 0fEsX e of THF/ H20 (15nmL) and
Nal O4 (21 r? ;} x. é§%ggﬂégﬂ”’l¢: éj?ea f?oﬂtsn?@g ure was stirred at r.t.
for 18 hr s diluted with water and the product was extracted

with Et QA (3x20m_) The conbi ned organic extracts were washed with brine
and dri ed iayetediael33 Na2SO4. The solids were filtered and the sol vent

evapoggt eqd_j 0 @iiSaisHaGyilshikdyFoxG APRON AL ot P By 28 - DU BB kri 3R e thyl-
phenyl)-5,6.7.8-tetrahydro-pyrido[2.3-d]pyrimidine
To a solution of intermediate 32 (1.93g, 2.84mmol) in anh. CH,Cl, (50mL), at -78°C, were
added Et;SiH (1.82mL, 4eq) and BF4-Et,0 (1.58mL, 4.4eq). The reaction mixture was stirred
1 hr at -78°C and then was allowed to warm to r.t. and stirred for 18 hr. A saturated solution
35 of NaHCO; was then added and the product was extracted with CH,Cl, (3x50mL). The
combined organic extracts were dried over anh. Na,SO,, the solids were filtered and the
solvent evaporated. The crude product was purified by flash chromatography (silica gel,
cHex/EtOAc 95:5) to give the title compound (0.607g, 9.16mmol, 32%) as a white solid.
NMR (‘H,CDCl): & 7.98-7.94 (d, 1H), 7.88-7.80 (dd, 1H), 7.7-7.58 7.44-7.32 (m, 10H),
40  7.35-7.14 (d, 1H), 3.98-3.94 (dd, 1H), 3.73-3.55 (m, 1H), 3.63-3.59 (m, 1H), 3.44-3.36 3.38-
3.3 (2m, 2H), 2.55-2.4 (m, 1H), 2.17-2.15 (s, 3H), 2.04-1.9 (m, 1H), 0.98 (s, 9H).
MS (m/z): 664[MH]".




10 as a clear oil. NWR (111, CDC13): 8 9.86 (s, 111), 8.05 (s, 111), 7.93
(d, 1H, 7.5 (d, 1H), 4.24 (m 1H), 3.93 (m 1H), 3.65 (dd, 111), 3.25
(dd, 1H) ,wb.02887ad, 1H), 2.4 (s, 3H). M5 (nfz): 424[ VH +. PCIKGHmvesmedi at e
37 Met hanesul fonic acid 2-{4-chloro-2-nethyl-7-(2
4-bis-trifluoromethyl-phenyl -6, 7-di hygro-

SH-pyrrol o[ 2, 3-d] pyrimdin-5-yl |l -ethyl ester To a solution of internediate

36 (250mg, .0.59mml) in a 9:1 mxture of CH2A 2/ MeOH (I SnL), at 0C, under
N2, was a € (44ng, 2eq). The reaction mxture was . stirred 20 for
30 min at {#ChlomyPamethbB-(hdbisduduoomeiiaylphenul)-5.677. Gotetraliydy e reaction

m xt ur e wdpytitmetin-Givl ihettlansd t h wat er and the product was extract ed with
CH2C12 (38 Qblutiod BeinfelAbiifIesh Eeoolagm g:m@;ﬁlmvahﬁ DWIF €15pashad L Wirider |5,i ne and

s s e

939%) whi cH waégqmceglswew fo- taﬂtﬁi dﬂetqée}i V(aiﬁs
cool ed at (2PmRE TheeronfBiiBll (rGOR ¢xtradte qyeramdshive Grith( Bnd andpduipd ewer enfadded.
The react iNUBOY FheWoBdWREe Siltbred &6 th@bolvent evapsrited. 8 hB erudt PRdudt tvavvpsifibid! ut ed

with wate X :

conbi % %‘ﬁ} %lﬂgm:%%%ﬁgg)k 8 r(itﬁe o@g(rzwa?ﬁo ng@ 3aas;ﬂgere

fil te?@d Qﬁﬁmﬂlrég s@%%ﬁ]’?ar aporated. The crude groduct was purified by
flash chr OMR 68 BYESO): Q%ﬂﬁ-ﬂdé(@eﬂ{), aREY Bt 1BRcS-B3-498 (to1B), § -3HE@H,i X T-e
conpound B3%2HY 3.23-350MH}), 2.39370 HE3.09 (S BERR.0-BOmilH). NVR (' H, CDC13): 8 8.05
(bs, 1H), S@”A}Z)(pg{ ), 7.53 (bd, 1H), 4.42 (m 2H), 4.07 (t, 1H), 3.83
(dd, 1H) “li—'t;], 3.04 (s, 3H), 2.46 (m 1H), 2.43 (s, 3H), 2.13 (m
1H. M5 (mMz): _504 MH +. 35 Internediates 38 and 39

(S)-212ce e onic acid

4- chl or o- Metiehbyilfoiie 68d 4-chlios-2-miethilfo 620kt Bluominethyl-phehylt-5 5, 758~

E g; r ghX\dr @eurawdralgtx?doi%z ﬂlf%tnmndsmnét@) e¥drmet hl ester and
ce

XY_pr. .C a
chl or o- 2- L!nlét% Pt adg mgegg;eg’tatg 3ﬂf(?00mrg00 4i7n|g|m]ol) lﬂ anhl(j‘Hq}glz %OI?L) under N,, at
8-t et r ahydr- Y}i?ffsl ed Bt:y. OgGpr 7R AnA- hﬁfeF(l) (73l REPhhe &&Clen IS Ssol ut i on
of i nR@r neaima¢detodedt. ABP Crirpd 1br T8 3nribwps ithen GHREL zm(lt?m_tyr ad DCpradnedewasN2,
vere addedxVRR «id30ancl, Bx066)). The 3dbnbied Sighdic exXte@)s Wt washed with brine

(S)-2-acet Q%yﬁt&&}egglm N%@d’”rﬂ:e 811&%9% fﬁmreg e gm@aa Alh@ Thebreur € was

stirred at asatur ed

sol ution &FodRgt Pi@&?““ \ﬂgﬁg‘i%ntﬂﬁ’?a@)f @ﬁ’é”t‘@‘a Be and the
conbi ned @xgasmr_ld(MmgaQ;ﬂrsmweBQ%thla@&awbr anh. Na2SO4. The soI ids were WD
02/ 082573 NROU/('BEORIS0)OB4.3 84@ (f| g 706-7c81@+8, e sab6-00 (2B)s3.03ap@r, aHgd. The

crude proq%t(sgg%@ I’(Isf dzpygfllna . chromat ography (silica gel, cHex/EtOAc

8:2). The oners Were separat ed by preparative chiral hpl c:
i nter nedl 0 18mmol, d.e. 97% and internediate 39 (89.7ny,
0.17mmol , d.e.>99% were obtai ned as V\/nite solids. 5 NWR ('H, Acetone):
| nt er medi ghtern@diate368. 22-8.13 (m 2H), 7.96-7.8 (d+d, 1H), 5.06 (m 111),

4. 56- éo 34 {ﬁ'@hl&ﬁk*metl‘ﬂrl 942 3-bR4iflRrordbthyl-pRerdfr-@7-8BydrBls Hiolof2, 3. (S, 3H), 2.06
(s, d’|nvr1n‘£t<gn -Vl?sac)etaldehvde
To a solution of intermediate 31 (0.6g, 0.886mmol) in anh. DMF (15mL), at r.t., under N,
was added Et;N-3HF (1.22mL, 8.4eq). The reaction mixture was stirred at r.t. for 18 hr. The
reaction mixture was diluted with water and the product was extracted with Et;0O (3x20mL).
35 The combined organic exiracts were washed with brine and dried over anh. Na,SO,. The
solids were filtered and the solvent evaporated. The crude product was purified by flash
chromatography (silica gel, cHex/EtOAc 8:2) to give an alcohol intermediate (346mg, 89%)
which was dissolved into anh. CH,Cl, (15mL) and cooled down to 0°C. Et;N (0.44mL, 4eq)
and MsCl (0.122mlL, 2eq) were added, and the reaction mixture was warmed to r.t. and
40  stirred for 18 hr. The reaction mixture was diluted with water and the product was extracted
with CH,Cl, (3x20mL). The combined organic extracts were dried over anh. Na,SO,, the
solids were filtered and the solvent evaporated. The crude product was purified by flash
chromatography (silica gel, cHex/EtOAc 8:2) to give a cyclic pyrrolidine intermediate
(276mg, 83%). This intermediate was dissolved in an 8:1 mixture of acetone/H,O (18mL)




Internediate 39: 8 8.22-8.14 (m 2H), 7.96-7.81 (d+d, 1H, 5.06 (m 1H),
4.5-4.3 (m 2H), 4.1-3.54 (m 3H), 2.7 (s, 3H, 2.3-2.0 (m 2H), 2.13 (s,
3H), 1.4MW0d2889573 10 M5 (nfz): 540 MH +. HPLC. Prepar at iPC&/GB02/01981
Pre-col um/ Guard colum: Filter Rhodyne Colum type: Daicel CH RALPAK AD
15 Colum length [cnl: 25 Internal diggeter [mmM: 2 Injection volunme [I]:
500 Mobil e phase: n-hexane-1PA 90/ 10 v/v Fl ow rate [mML/mn]: 6.5 20

Det ector t v d| at r.t.
(mn) | nf‘ &6’6‘2193’ 310%1 F%ﬁg lla? %}mn ’meﬁ andiﬁg? i‘g"ﬁ egd%e(il rm/ Guar d
col urm: Fréagtian Rigdy es stEpdiant-t Rt mamkwm equﬁ%aqdeﬁﬁ%mra{eénj . 25
| nt er nal dolaticet e N{,80] wastadsled. PEiretpreduet waw extiapted with BBOACESx20ml) embtseat ur e
["C]: 1. cofbih@SGHERIC ExttRRRAES UHEROTer Ghh. NSO, TRE 86llds Orbre/ Blitte® add fhe 20

Mobi ) B P12 Gent gjzf%%gefwﬁpq 9Rha ;ﬁ; ;aiLolggéatQ ol ikl OB ig.;gg .
PAK AD

(mn) Pr én@ﬂf‘ 18mgr b° "t%lwﬁ e% ?QWBV‘HEC Wﬁﬁ ‘Hﬁﬁ]m by

40 Col umm it eagdfutpd qith Rater pnd direnpilodtit awesst @:{craftpdﬂthE@AccﬁngmL)g diper at ur e

I[DI a: r. ][ com‘ﬁidé &ltrabic Wy ﬁisﬂécﬁw{tﬁbmﬁ? ind debiove phassson-Thexéiie/ 2-
ropari o B 5

repars oL B R B T RN Bl Db ksl

NMR (‘H, CDCL): § 9.86 (s, 1H), 8.05 (s, 1H), 7.93 (d, 1H), 7.5 (d, 1H), 4.24 (m, 1H), 3.93
(m, 1H), 3.65 (dd, 1K), 3.25 (dd, 1H), 2.93 (dd, 1H), 2.4 (s, 3H).
MS (m/z): 424[MH]".

15  Intermediate 37

Methanesulfonic _acid 2-{4-chloro-2-methyl-7-(2.4-bis

5H-pyrrolof2.3-d]pyrimidin-5-y1}-ethyl ester

To a solution of intermediate 36 (250mg, 0.59mmol) in a 9:1 mixture of CH,Cl,/MeOH

(15mL), at 0°C, under N, was added NaBH, (44mg, 2eq). The reaction mixture was stirred

20  for 30 min at 0°C. Conc. HCI was added until pH = 7 was reached. The reaction mixture was
then diluted with water and the product was extracted with CH,Cl, (3x20mL). The combined
organic extracts were washed with brine and dried over anh. Na,SO,. The solids were filtered
and the solvent evaporated to give a white solid (alcohol intermediate, 231mg, 0.54mmol,
93%) which was dissolved in anh. CH,Cl, (15mL). The reaction mixture was cooled at 0°C,

25  then Et;N (302 pl, 4eq) and MsCl (85 pl, 2eq) were added. The reaction mixture was stirred
at r.t. for 18 hr, then it was diluted with water and the product was extracted with CH,Cl,
(3x20mL). The combined organic extracts were dried over anh. Na,SO,, the solids were
filtered and the solvent evaporated. The crude product was purified by flash chromatography
(silica gel, cHex/EtOAc 6:4) to give the title compound (252mg, 0.50mmol, 93%) as a clear

30 il
NMR ('H, CDCl,): & 8.05 (bs, 1H), 7.94 (bd, 1H), 7.53 (bd, 1H), 4.42 (m, 2H), 4.07 (t, 1H),
3.83 (dd, 1H), 3.71 (m, 1H), 3.04 (s, 3H), 2.46 (m, 1H), 2.43 (s, 3H), 2.13 (m, 1H).
MS (m/z): S04[MH]".

-trifluoromethyl-phenyl)-6.7-dihydro-

35 Intermediates 38 and 39
(S)-2-Acetoxy-propionic acid _4-chloro-2-methyl-8-(2.4-bis-trifluoromethyl-phenyl)-5.6.7,8-
tetrahydro-pyrido[2.3-d]pyrimidin-5(S)-ylmethyl ester and (S)-2-Acetoxy-propionic acid 4-
chloro-2-methyl-8-(2.4-bis-trifluoromethyi-phenyl)-5.6.7.8-tetrahydro-pyridof2.3-
dpyrimidin-5(R)-ylmethyl ester

40  To a solution of intermediate 34 (320mg, 0.753mmol) in CH,Cl, (7mL) at 0°C, under N,
were added DMAP (230mg, 2.5eq), Et;N (0.73mL, 7eq) and (S)-2-acetoxypropionyl chloride
(0.61mL, 6.4eq). The reaction mixture was stirred at 0°C for 30 min, warmed to r.t and
diluted with a saturated solution of NaHCO;. The product was extracted with CH,Cl,
(3x30mL) and the combined organic extracts were dried over anh. Na,SO,. The solids were




Internediate 39: 8.29, r.t. (mn) 5 Internediate 40

{4-Chl oro-2-net hyl -8- (2

4- bi s-t riwbwesnsrses hyl - phenyl ) -5, 6, 7, 8-t etrahvdr o- pyri do[ 2 P8T/GHopsprasm di n- 5
(Szyl } -nethanol To a solution of intermediate 38 (90nmg, 0.167mml) in a
4:1 mxture of THF/ H20 (5nL), at 10 Qg, was added Li OH (14ng, 2eq) and the
reaction mxture was stirred for 50 mn. It was then diluted with water

andthep dut racted wi Et 2 2x| and with. xI o).
The conmbi \gaﬁ‘g &‘fep crd W P"fata% ovedrom_l)oﬁllCt I\%@S& éfl s% #ds wer e
filtered, clmﬁeatgeqa plonsiliga selegpoitated: ?an“éhetfwe digstsEreisperg eere %a%ratﬁ O¥fied by
fl ash chpmpmmgrcapﬁyhpflcsﬂlilt__ﬂg‘e_ﬁﬁ (BT DASDEDL, Ged ¥ W) ghd tdrinediate B3P e
conpound OQ71%§13U6@|>99%§|-§er833(€h1n€d%whrte%&%s as a clear oil. NWR (111,
DI\/BO) %ﬁ.ﬂ 1, 788 7.81 (d+d, 1H), 5.00 (broad, 1H), 3.9-3.6
311),
(m o 2 tefs M zaianohs Ahcasbo Bohhy 0 s SR yara
col um: F|410‘r7ér54|{2tmot[9ihé 36131051@11 AH)p37 (DAHE 3106 GHBRAILAAKAAID3HEOl umm | engt h
'[A\CFﬂ 25I Idreeiade 39 amEﬂ14][(EﬂT]2H)OZ%7 SR EHE0I I, oﬁe{ﬁpeﬂy,tzwzg:a [I\(Aﬁ;lg]ni{) r. th
utosarrp r g OfyV gl ] il e phase:
n- hex w%&a&ﬁi 3}$’zgz%ser ?% sfeg)vgwg@}? 5/1.5 30 Flow rate
[m_/ gﬁl type: DAD vavel ength [nn]: 225 Internediate 40:

10. 28, r t. 35 Internedi ate 41 Met hanesul fonic acid
4-chl oro- QM 8-(2,4-bis-trifluoronethyl-phenyl -5,6,7, 8-

tetrahydrereF%liu Lar B oSy i rng{epRﬁ((@ZyI met hyl ester To a sol ution of

i nt er medi g:t%{r? 62nmg, O. 145rr§0 ](51‘1}?[(‘{%@% ClZ (5m), at OC, under N2,
wer e adde 801, 4eq) an f‘K The reaction m xture was
brough? t &olumn lengthylgmdt i rred 8r 1 h. and then diluted with water. The

product wagerexdtdiaacteefimmi:t h CH2C12 (3x20rL) and the conbi ned organic
extracts \pﬁgcelomhﬁg [W:th briggyand dried over anh. Na2SO4. The solids

were filt algld the sol vent %V%?&@AEE i12'[|;,e crude product was purified
Dk 9 . :

by flash raphy(S|I|c tOAc 6:4) to give the title
conmpound migknol , 929 e.e. = 95% as a clear oil. WO 02/087573
PCT/ GED2/ (lm:%tbr typﬁ DAD
Wavelength [nm]: 225,292
Intermediate 38: 21.8, r.t. (min)
Intermediate 39: 26.5, r.t. (min)
Analytical:
25  Pre-column/Guard column: Filter Rhodyne
Column type: CHIRALPAK AD
Column length [cm]: 25
Internal diameter [mm]: 4.6
Particle size [pum]: 5
30  Column temperature [*C]: r.t.
Autosampler temperature [*C] r.t.
Injection volume [ul]: 20
Mobile phase: n-hexane/isopropylalcohol 90/10 v/v
Flow rate [mL/min]: 1.0
35  Detector type: DAD
Wavelength [nm]: 225
Intermediate 38: 6.88, r.t. (min)
Pre-column/Guard column: Filter Rhodyne
Column type: CHIRALPAK AD
40  Column length [cm]: 25
Internal diameter [mm]: 4.6
Column temperature [°C]: r.t.

Autosampler temperature [°C] r.t.
Mobile phase: n-hexane/2- Propanol 90/10 v/v



NVR (‘H, DVSO: 8 8.3-8.14 (m 2H), 7.94-7.83 (d, 111), 4.55-4.20 (2H),
3.94-3.4 (m 3H, 3.25 (s, 3H, 2.11 (s, 314), 2.25-1.94 (m 2H). M
(mz): 50%pNRfos7573 HPLC. 5 Anal, 'cal Pre-colum/ Guard col ecmGHe2o1981
Rhodyne Columm type: CHH RALPAK AD Columm length [cn: 25 Internal
dianeter [rmmj: 4.6 10 Particle size gpj: 5 Columm tenperature [*C]: r.t.
Aut osanpl er tenperature [AC] r.t. Injection volune [I]: 20 Mobile phase:
nhexane/ C]—I/IPA7 /1. 5/25;/ 15 Flowrate [nm/mn]: 1.0 Detector
type: WL EIBEGTRE [ nnq : 228 Internediate 41: 6.52, r.t. (nmin) 20

| nter rredr Betecigntypdt- Chl or 0- 2- mE¥HS

2, 4- bi s-t Wdvklemgtiofmailhy| - phenyR}0-3506, 7, 8-t et r ahydr o- pyri do [ 2, 3-

d] pyrim diflermedift3y! } - met hanglho kg, ﬁﬁ@ol ution of internediate 39 (83ny,

0. 154 1y Inad41mxture of THF/ H2 (5m), at 0C, was added Li OH (1l4nyg,
2eq) and the reaction m xture was stirred for 20 min. It was 25 then

di | ut ed \/\m&@@and the product vas extract ed vmth Et 20 (2xI Om) and

i Prnie 3 13 phe abydeo-pyrdeldi-i ed over anh.
Na2S4. Thﬁ,yﬁ@idndg(wlemenetﬁdnbt er ed the soI vent was evapor at ed and t he crude

pr oduct g3 a ?lngﬂ ofin crmefdla?esik S‘r’%ﬁé Q)‘Wﬂaﬂ{oﬁﬁﬁ'é{ 4(151{111)({u?éa0 % %‘ICCB—‘S%AL@ §AC 7:3)
01'5

LS S08 B pmisio i D b i s b B s oty
3.9-3.6 ( then Bilyted wih pagr 3nq ﬂpp prodyct vas 2irRted Witk Bt @xlOtQLBan(irthlEqucz 09 (s,
3H), 2. 00¢1k18m{NThi l'dbmbﬁd&i 6f§aﬂ1) ‘exifadt] Weik dried loirGinh AN&SOL,.i ’I}RI soh%were
:Dr e- fﬁl u Qélgﬂllec QAR w le@a%{)raghogtyd"%e gﬁldh' nﬂoﬁ%!{?ewas ﬁQhoczgurm
I\/gglgl e pﬁ 8matﬁgrﬁ3 1@ Fttgg /é’(ggélso &Lve the tere c%mlpgu%dv(gémg% 15mlnoi"

Ti rre-'k@seﬁ%%ﬁeﬂesﬁg%) 383915?@115/3 5viv Flowrate [nL/nin]: 1.0 Detector
type: DADNMR (‘H, DMSO): & 8.3-8.1 (m, 2H), 7.88-7.81 (d+d, 1H), 5.00 (broad, 1H), 3.9-3.6 (m,

2H), 3.7-3.3 (m, 2H), 3.2-3.1 (m, 1H), 2.3 (m, 1H), 2.09 (s, 3H), 2.00-1.8 (m, 1H).
MS (m/z): 426[MH]".

HPLC:
20  Analytical
Pre-column/Guard column: Filter Rhodyne
Column type: Daicel CHIRALPAK AD
Column length [cm]: 25
Internal diameter [mm): 0.46
25  Column temperature [*C]: r.t.
Autosampler temperature [*C] r.t.
Injection volume [pl]: 20
Mobile phase: n-hexane/IPA/EtOH
Step 1: Time-Reserv.A-ReservB: 95/3.5/1.5
30  Flow rate [mL/min]: 1.0
Detector type: DAD
Wavelength [nm]: 225
Intermediate 40: 10.28, r.t. (min)

35  Intermediate 41
Methanesulfonic acid 4-chloro-2-methyl-8-(2.4-bis-trifluoromethyl-phenyl)-5.6.,7.8-
tetrahydro-pyrido[2.3-d]pyrimidin-5(S)-ylmethyl ester
To a solution of intermediate 40 (62mg, 0.145mmol) in anh. CH,Cl, (SmL), at 0°C, under N,
were added Et;N (80p, 4eq) and MsCl (23pl, 2eq). The reaction mixture was brought to r.t.,
40  stirred for 1 h. and then diluted with water. The product was extracted with CH,Cl,
(3x20mL) and the combined organic extracts were washed with brine and dried over anh.
Na,S0;. The solids were filtered and the solvent evaporated. The crude product was purified
by flash chromatography (silica gel, cHex/EtOAc 6:4) to give the title compound (67mg,
0.13mmol, 92%, e.e. = 95%) as a clear oil.




Wavel ength [nn]: 225 WD 02/ 087573 PCT/ GB02/ 01981 49 Internedi ate 42:
9.417, r.t. (mn) Intermediate 43 Methanesul fonic acid

4- chl or o-wormwmsli3 8- (2, 4- bi s-trifluoronet hyl - phenyl ) -5, 6, PCE/GHD2/01981
tetrahydro-Ryrido[ 2, 3-dl pyrimdin-5(R)-yl nethyl ester To a sol ution of
internmediate 42 (5 8ng, 0.136mmol) in 4gnh CH2C12 (5nl), at OC, under N2,
were added Et 3N (761, 4eq) and MsCl (211, 2eq). The reaction m xture was

brought tq_r._t, i 1 n, dil i t.e pr oduct
was extr am(\ﬁ’ Pﬁi@?é%g’gfé@?@ﬁﬂ)@%déi]ﬁeug)oﬁg%%&8\,@%{83%3 e%’}ggt S were
washed wi BRSKHBHS Zadds.d ol (mAH)- 10 Na2SO4. The solids were filtered,
t he sol vems evapso4aveEd’. and t he crude product was purified by flash

chromat ogrgiplay (silica gel, cHex/EtOAc 7:3) to give the title conpound
(57. 6ng, 0.1 Jdmmol, 85% e.e.>99% as a clear oil. NMR ('"H, DMSO: S
8.3-8.14 ?‘H—@%) 7.95-7.8 (d, e,rlnﬁn 4.56-4.20 (2H), 3.9-3.4 (m 3H), 3.25
(s, 3H), Zrereolym/Gogd colpmp: 1 diilterRhodyne 15 M5 (miz): 504 MH +. HPLC Anal

i cal Pre-clummyiéiar d col um: GHIRAEPARIIyne Col um type: CHI RALPAK AD 20
Col um | englddnr 1648tk [c&): | nternak dianeter [)mj: 4.6 Particle size [n: 3

I nj ection i - 10 Mobiyde phase: n-hexane/ Et hanol /1 PA 25 Step 1:

Ti me- serm\fc%i%i@% elrtv DE“*’?S/ 1. 54/6(293. 5v/iv Flowrate [nL/mn]: 1.0 Detector
type DAD P\?ﬁ\?@lsgﬁ&rﬁj‘[ nnj: 225 Internediate 43: 4.703, r.t. (min) 30

| nt er medi &lobmavterdpgrature [*C]: r.t.

4- Di chl or enpliemyby tedpdiddicq@} @+ni t r onet hyl - cycl ohex- | - enecar boxylic acid
met hyl  est.el. lt i on ofygl Nternediate 23 (26ng, 0.087mmol) in an anh.
m xture o?ﬁgj ttlf;m(')l'%leé?% » (0. 5rr1_2 Q. | ?gﬂ% tromet hane (0.005m,
1.1eq) and"RIBBIMYst A21 (weeRTSF Y t%%%? 1.35901Y) . The sol vent was

sl owl YO ev &t mted ing: t. witHdut agitation. After 2.5 hr, the dry resin
was di | ut @xttestor typEt 20 and decaed. It was rinsed further with Et20 (7x)
and the cpflihgd RhPani ¢ fraghsons were evaporated. The crude product was

purified flash ,,chromat ogr Y ilyca gel, cHex/EtOAc, 9:1) to give the
title co %t%‘i%&(i , 80% asaagg}’rél%a@ﬂear oi l .

20  Intermediate 42
{4-Chloro-2-methyl-8-(2.4-bis-trifluoromethyl-phenyl)-5.6.7,8-tetrahydro-pyrido[2.3-
dlpyrimidin-5(R)-y1}-methanol
To a solution of intermediate 39 (83mg, 0.154mmol) in a 4:1 mixture of THF/H,0 (5mL), at
0°C, was added LiOH (14mg, 2eq) and the reaction mixture was stirred for 20 min. It was

25  then diluted with water and the product was extracted with Et,0 (2x10mL) and with EtOAc
(1x10mL), and the combined organic extracts were dried over anh. Na,SO,. The solids were
filtered, the solvent was evaporated and the crude product was purified by flash
chromatography (silica gel, cHex/EtOAc 7:3) to give the title compound (61mg, 0.14mmol,
93%, e..>99%) as a clear oil.

30 NMR (‘H, DMSO): § 8.26-8.12 (m, 2H), 7.9-7.8 (d, 1H), 5.08-4.98 (t, 1H), 3.9-3.6 (m, 2H),
3.7-3.3 (m, 2H), 3.24-3.1 (m, 1H), 2.3 (m, 1H), 2.09 (s, 3H), 2.00-1.8 (m, 1H).

MS (m/z): 426[MH]".

HPLC:
Analytical

35  Pre-column/Guard column: Filter Rhodyne
Column type: CHIRALPAK AD
Column length [cm]: 15
Internal diameter [mm]: 4.6
Injection volume [pl] 10

40  Mobile phase: n-hexane/Ethanol/IPA
Step 1: Time-Reserv.A-Reserv.B:95/1.5/3.5 v/v
Flow rate [mL/min]: 1.0
Detector type: DAD

Wavelength [nm]: 225



NVR ("H, CDC13): 5 12.72 (s, 111), 7.41 (d, 111), 7.24 (dd, 1H), 7.03 (d,
1H), 4.64 (dd, 1H), 4.50 (t, 1H), 4.07 (bm 1H), 3.87 (s, 3H), 3.58 (m
1H), 2. 08wOnis7BH , 1.85 (bm 3H). M5 (mz): 359 [ MH + (2PCI)GBOIBE/ 087573
PCT/ GB02/ 01981 50 Internediate 45 8-(2

4-Di chl or o- phenyl ) - 2-met hyl - 5-ni tronmeybyl -5 6 7

8- tetrahydro qui nazol i n-4-ol Sodium (21ng, 3.leq) was added portionw se to
anh. MeOH nder N2. Aft nsunption of netallic sodium

acet am di 94 ioride (96r$g4% tﬁ‘% was added. After 5 10 min of
stirring, the precipitated NaCl was flltered of f and washed with anh. MeCH
(2m.) . Thé&nteeledibiedd of free acetam dine was added to internedi ate 44

(196m:1, Oﬁ&ﬁmﬁam‘?m b iBloro b HyIES- maﬁb@feﬂf{ua@qleﬁﬁn-ﬁheh};n ngb818f Ihr hThe

sol ven v was purifie as

chr onma m@%ﬁﬁ%ﬁg&qﬁogg'g@??% n-E(genge 1%9 tg gé% I )é conpound as
a clear ol Pa(581l‘h€f 15!931&%@@%5?%25136@@8 [“Mlﬂ &%25 ‘)"f) Fe?‘ﬁjé’gﬁhte 46
4- Chl or o- 8retezaddedditgfi ( Tonb 4ppemy MsCR (tel, Bgd)- Brerpactionmixtye wss brogght to r.t.,

8- t et r ahy @fiy@edd tir nla}lolahdleheﬁ &ialed Wah fterl Mherpi@nlibiives 4kirdc®dnwith CHLEBNY) in
PCCL3 (2 mf) oﬁf)m&f"%{% %ﬂ{a% wbre Jv'éshlaﬁ 'Wltlﬁ%g W@ Friéd/ @\Q:? ffﬁ ed and

the resid e or
conc. %il SQs Ehep"r‘?ﬁgse‘é’gﬁé‘?tgegé & Fobyen V&Pﬂf ‘5% g%prlog‘ifé P a?/\B‘é“ 5&1 ract ed
with CH2CH? flesixeharmatograriivs (siberbeahediesiBeie 31 i@tgla‘t@_me&emwgéé

sat. ag. Na®1mﬁ16d85%r¢ed9M)efsaarebrolNaZSO4 The solids were fil ter ed and t he

sol vent @P%ﬂé@)da 81418 1 £ (Mg, Fiokl7&s mpuryé 4(2@8@? BAYY Mesmysed as
hint 3d t di ate 47
4- cnl 'OPO 5 ezeéhafzcﬁ%éﬁ% élsﬂ et hﬁ*l : e

8- t et #ahy Mot H4EYEI - 5- car bal dehyde To a stl rred sol ution of

i nt er medi @PEC46 (64ng, O0.166mol) in anh. MeOH (1nli), at -10C, 25 under
N2, vvas aggh mthanolic KOH (0.1M 2.3nmL) dropwi se. After stirring at -10C
for m sol n .of Kwvh 0.7eq) and MySHA (20ng, leq) in H20
(2. 5n1_) \A/E?C(’h%m lﬁnml%e (reactk%g(ﬁm%errperature kept bel ow 0C). The
reaction ROt eWas stlrred SHIRGEPARAD A hr. 1t was then filtered on

Cel i t20 arlunimder@h jcrd: cake w&Shed with CH2Cl12. The sol vent was evapor at ed
and t he am@gusd,mwtractaﬁtwth CH2C12 (3xl Om.). The 30 conbi ned
organic e’?ﬁ{t%ﬁtﬁ n@rh dried owger anh. Na2SO4, the solids were filtered and
the solve eva ie . The crude oil obtained was purified by flash

chr omat ogrl%if)‘}ﬂ?n(’ e difligel . dflex/EtOAC 9:1 -> 8:2). The title conpound was
obt ai ned a4obdlems85 ni xt ur e ofm-hedingSitkameldRdrs (27ny, 46% clear oil). M
(m z)2535%dpNtH] + (3 C). 35 EAMREe&Er A RemtrnBsT51.903.5 efer esent at i ve

conpounds JWISAEJ[HE}’IanZ QG 5-(2 4-Dichl orophenyl)-1-(1-ethyl- proper
- 7-met hyl - L 2 fOZ%}p hexahy /QDl 5,6, 8-tetraaza- acenapht hyl ene (I-

Wavelength [nm]: 225

Intermediate 43: 4.703, r.t. (min)
30

Intermediate 44

3-(2.4-Dichloro-phenyl)-2-hydroxy-6-nitromethvl-cyclohex-1-enecarboxylic  acid methyl

ester

To a solution of intermediate 23 (26mg, 0.087mmol) in an anh. mixture of Et,O/THF
35  (0.5mL/0.1mL) was added nitromethane (0.005mL, 1.1eq) and Amberlyst A21 (weekly basic

resin: 260mg). The solvent was slowly evaporated at r.t. without agitation. After 2.5 hr, the

dry resin was diluted with Et,0 and decanted. It was rinsed further with Et;O (7x) and the

combined organic fractions were evaporated. The crude product was purified by flash

chromatography (silica gel, cHex/EtOAc, 9:1) to give the title compound (25mg, 80%) as a
40  clear oil.

NMR (‘H, CDCl,): 8 12.72 (s, 1H), 7.41 (d, 1H), 7.24 (dd, 1H), 7.03 (d, 1H), 4.64 (dd, 1H),

4.50 (t, 1H), 4.07 (bm, 1H), 3.87 (s, 3H), 3.58 (m, 1H), 2.08 (bm, 1H), 1.85 (bm, 3H).

MS (m/2): 359 [MH]" (2 CI).




A solution of internediate 19 (14ng) in pure 3-pentylam ne (60gl) was

stirred at 120C for 8 hr. The reaction m xture was then diluted with water

and extr awDedosisth Et 20 (3xI 0nL). The conbi ned organi ¢ ePCTaRS/0¥SI e

washed once with water, once with brine and dried over anh. WD 02/087573

PCT/ GB02/ 01981 51 Na2SO4. The solidssyere filtered, the sol vent evaporated

and the crude pale yellow oil was purified by flash chromatography (silica

gel, cHex/[ Et OA¢. 8: g) to give the title conpound as a pale yellow oil

(5.9ng) . Infermediate 4 . _ .

4- Di chl or &pthé 2 agolin-kal gp_ oct ahydro- |
, 5,6, 8- tdelmz(aimg,ema@DtWI eiel (abmihmﬁ)e tb s, LM«:QH (d)meImLmdf;rerﬂ atfeer19

(tlolggu) f k:&hs{%l tﬁm?of%effmhc d%gi%ht YdeBiidife M@&hﬂm&@mﬁfgl 3.8&0 wah adtled SR ed \é' al

a e L eact i an

di r ect ‘f%w s, o Pagh R S R fﬁ‘ﬂ%ﬁé’ g Qi“ﬁabm toac 95:5)

to give tﬁ e gqlytjog Qgé‘ﬁﬁé‘iﬁ’ﬁ‘}“ ingWakadd %‘?@1 ?6%"33 0‘32

4- Di chl or eptterytas-stirrédatmet fooX§ hrl The sdive) wet ¢vpperated pyd the crude product was

- 7- et hyl pdriffodds, fﬁsﬁc}ﬁoéﬁo@bphngt@@éﬂ IBOAc/BH& B2)tt6lgive azettRcRmpRdhy| ene

(1-1-3) Aa%%ygl(g termedi ate 19 (16.5ngy) in pure
2- metaﬁxy |- &ﬁ%’ 322/ ethylamne 15 (52.6ng) was stirred at 150C
(scre caB’IS/mo/ﬁ) The reaction m xture was then cooled down to

r.t. and directly purified by flash chromatography (silica gel,
Tol uene/ EnfdheéneBiadld6t 0 obtain the title conpound as a pale yellow oil

I( 4t ZF?) 5. Z,:dd\ﬁcgr ]\éls(thélrdﬁérﬂoQ% rBllﬁa‘n\/'l)-2—m¢:thv1—5-mtromethvl -5.6.7, 8-tetrahvdr$ quin azohne
LS 67 & phiton Sk oksaphin it b0 OGN e g RSN 020
and 413ni hoR&)Hanes ¢ePGAEd andbibe Yesidue avan skeep Bt CHApdhe §E&aéwp@%fﬁ WASal) for
3 hr. The wasdtwithrcons. NHYOE, Wasphhdee weteossbarated avinthe equeots. lagandvas dxtragtedd wi t h
ﬂ*ﬁ?ﬁz Cm»kgth%tﬁz zrtfz,xm EVIRRANAIEd oARst cteJ/&eacfsrwaﬂ@waﬂﬁal Wath sm‘qt Rl afnuleg by
conpound Sz : %)S“Othe sofdg‘gg%fﬁg%( ol el %}%ng oIa£ 9va9é¥§d %
Resol ut i oditle (Rrei Svervas uden et Fn‘?’in?ﬂ‘ltétﬁ@l but
1) - 5- 2Q, 4-MS 6r/t) 384 [MBIOEChy| - phenyl ) -1, 2, 2a(S), 3, 4, 5- hexahydro- 30 1 , 5,
6, 8-tetraaza-acenaphthylene Internediate 41 (60ng, 0.119mmol) and
4-am nohe|qn grrred&igea%l loeq) were heated at 130C (screw cap vial) for 3 h.
The react iof nxLurevva u d HPCle o solver{)t \BS,
evapor at ed- ‘ S5y BSH-CHORE gt apty (silica
gel , cHex/IEta@med scsutsan otfm_gthﬁé (64nng,@ lé@wp@h): mar@lme@ﬁgclmb),@nﬁﬁlﬂ 33%
e.e. 2595%hd@N,awsd /REd Bethancdd KA @.IMANBL) drapwikhn | Afren stiryipg at -GBrERAIIPAK OD
C/(?I um | eri?trmn[é:ggmtlo%%flﬂ\hﬁf:] kmgll (P08} £ld M1B%D; (26m8, 14D in R PH AR at ure
[("C]: 35 dggde rcgﬂ\x(/)lse (reactlilcg1e tetnp ratureq(ept below 0°C). The reaction mixture was stirred at

0°C for 24 hr. It was then filtered on Celite, and the Celite cake washed with CH,Cl,. The

solvent was evaporated and the aqueous phase extracted with CH,Cl, (3x10mL). The

30 combined organic extracts were dried over anh. Na,SO,, the solids were filtered and the
solvent evaporated. The crude oil obtained was purified by flash chromatography (silica gel,
cHex/EtOAC 9:1 — 8:2). The title compound was obtained as a 65:35 mixture of

diastereomers (27mg, 46%, clear oil).
MS (m/z): 355 [MH]" (3 Cl).

35

EXAMPLE 1
Synthesis of representative compounds of structure (I-1)

40  5-(2.4-Dichlorophenyl)-1-(1-ethyl-propyl)-7-methyl-1.2.2a,3.4,5-hexahydro-1,5,6.8-tetraaza-
acenaphthylene (I-1-1)
A solution of intermediate 19 (14mg) in pure 3-pentylamine (60pl) was stirred at 120°C for 8
hr. The reaction mixture was then diluted with water and extracted with Et,0 (3x10mL). The
combined organic extracts were washed once with water, once with brine and dried over anh.




Mobi | e phase: CO02/EtCOH (0.15% Ipa) 85/15 Flowrate [nL/mn]: 2.5 Detector
type: UV WD 02/087573 PCT/ GB02/ 01981 52 Wavelength [nm: 225 Col um
pressure Wbaeps7s1H50 Title conpound: 2.55, r.t. (mn) 'H NvRTAGRIZ2ZAMBSdat a are
the sane as reported in the following Table 1 for conpound 5 1-1-4 Second
enanti onmer 7-Methyl -propyl butyl)-5-(235;

4-bis-trifluoronethyl- phenyl) 1,2,2a(R), 3, 4, 5- hexahydro- 1 5

o ot nohoNeRh. TEaphes Yeghiierd e SRdF SyBasc gaé%e( eI oagasf or 3 h.
The react pwﬁqﬁbytﬂfﬁleclm@ategrpméahw geh cHR BIOAGEY togivedhs tillggompgund

evapor at ed pal€lpellosr eitl@.9uegpduct was purified by flash chromat ography (silica
gel, cHex/EtOAc 95:5) to give the title compound (25. 7ng, 0. 053nmmol , 49%

eCO|eur>mg§:%)e : -icl erg OI1 -1 f‘gtlh bu :& Anf%l iE 4.3 Q %ﬁmc . I R':‘;Fﬁrew
[AC]: 35 icMgazargrens phtiened]-{ [ ] ; 10 Mobi | e phase. CI)Z/ Et OH (0. 15% | pa)

85/ 15 FI dvsohwive ofmmnmmat_e_lsz(mm exiuoy 2-tthpler-butilaming (Hl0ghgtak stiredjin 2225~ 25
Col um pr @&&'drv‘i’al hbmo]’c £ F0hr TTHe! r8acBONRBUIRE wad ther codled dowo ). andtkdddByand M5

data are IO | 1-1-4
30 5. i‘ (ﬁ QE &ﬁ&&éyﬁ%%/ (ﬁl;;{af@?l_, ﬁlh%rﬁ)éﬁgg 3:%‘?# ﬁ% give.tf?cr mfe%Rbi{Bﬁ
5- hex ydr"‘%l? ’F‘ﬁ)aza- acenapht hyl ene (1-1-5) A sol utlon

i nternedi ate 19 (20rrg, 0. 046mmol ) in 4-am noheptane (100L) was heated at

130C ( scr g2 danchlordbhentipl-(I-ghethioxy- TR thariniehyletyBVanakil Pasub. s48b-r esi due

was di rect | qRE] 5%'secdtrﬁé’a-iceﬂa%ﬂthﬁféﬁé)mtﬁgr aphy (silica gel, toluene/EtQAc,

9:1 -* 8 | ear oil 0. 017nmol ,
369 Ena% R RA R ALY Jir QR N ey a8

Di chl Oplﬁgr@m@ was pﬁg'{qdw lﬁO°((J {Lsmfypvcﬂgp vigl) tf(gr|4 hrqThe rgegnorgplxgquwgs then cooled

8b- oct ahydewn fo 5. emdBtiredty fueifiedby Aash clromploplayhya(sidica gel, Toluene/EtOAc 6:4) to

obtain the title compound as a pale yellow oil (4.2mg).

7-Methyl-1-(1-propylbutyl)-5-(2.4-bis-trifluoromethyl-phenyl)-1,2.2a.3.4.5-hexahydro-

20  1,5.6,8-tetraaza-acenaphthylene (I-1-4)
Intermediate 35 (135mg, 0.27mmol) and 4-aminoheptane (0.5mL, 12eq) were heated at
130°C (screw cap vial) for 3 hr. The reaction mixture was then cooled down to r.t. and

diluted with CH,Cl,. The solvent was evaporated and the crude product was purified by flash
chromatography (sililca gel, cHex/EtOAc 9:1) to give the title compound (29.4mg,
25  0.06mmol, 23%) as a yellow solid.

Enantiomeric Resolution
First enantiomer
7-Methyl-1-(1-propylbutyl)-5-(2.4-bis-trifluoromethyl-phenyl)-1,2,2a(5).3.4,5-hexahydro-

30  1.5.6.8-tetraaza-acenaphthylene
Intermediate 41 (60mg, 0.119mmol) and 4-aminoheptane (178ul, 10eq) were heated at 130°C
(screw cap vial) for 3 h. The reaction mixture was diluted with CH,Cl, and the solvent was
evaporated. The crude product was purified by flash chromatography (silica gel, cHex/EtOAc
95:5) to give the title compound (19.4mg, 0.04mmol, 33%, e.e. = 95%) as a clear oil.

35 HPLC:
Analytical
Column type: CHIRALPAK OD
Column length [cm]: 25
Internal diameter [mm]: 4.6
40  Column temperature [*C]: 35
Injection volume [pl]: 10
Mobile phase: CO,/EtOH (0.15% Ipa) 85/15
Flow rate [mL/min]: 25

Detector type: uv



Internediate 47 (120ng, 0.276mmo1l) and 4- am noheptane (0.412nL, |0eq) was
stirred at 130C (screw cap vial) for 18 hr. Then it was diluted with
CH2C12 (5wbh)o2asm73 he sol vent was evaporated. The resulti RgTERIAO1981 oduct
was purified by flash chromatography (silica gel, cHex/EtQAc 9.5:0.5) to
afford the title conpound (62ny, 53% 58e%99% as a clear oil. WO 02/087573
PCT/ (B02/01981 53 HPLC. Analytical: Pre-colum/Giard columm: Rheodyne
filter Cﬁﬂl#np tﬁgne: _CHI RALPA? D5 Colum lenght (cm): 25 Internal

di armet er engfh gl ticle $P%e (m): 5 Column tenperature (C): r.t.

Aut osanp| &olvmesrmessee el (C): 1¥0t. 10 Injection volume (L): 20 Mobile
phase: n- Héleaampb@idt - but anol 2051€. @tia) Flow rate (nl/mn): 1 Detector

type: DADIYAYRLADOIRdafahfd the Sl a3 RPorkad il itlel B SARPPANNI fok Qordpduhd (M n) ' H NWVR
and N%dai_g_dlare the sane as reported in the following Table 1 for conpound
| -1-5."Second enantionmer 20 5-(2, 4-Di chl or ophenyl

-7-nmethyl -1 -(1-propyl butyl -1,2, 2a-(R), 3, 4,5, 5a, 8b-octahydro-1,5,6, 8-

t et r aaza- gcemdptrnbivinene | nt er nedi ate 49 (130ng, 0.298mmpl) and

4- am noheptyagy(10013Meibut PE M 4-betelwtdnielStpiy])-1 306K Ser. ehexam@roi al ) for
18 hr. Thqhs é.é-te\ﬁ@;zagt- , ﬁﬁvléﬂeth CH2C12 (5nL) and the sol vent was

bend dt
evaporateg:=The resul (] ude_product was rifi fla o
chr oma? og @Eﬁ@@ﬁﬁéi@%ﬂ%gll, 5%018 E@ﬁf@%p@ngﬂég Bl ﬁ%ﬁé?’ﬁe E‘F%era[atjié‘q’ Tt e
conpound (Stewgsap59ek) fos 8% Tbeseaction anisiureavasaiiluted wigh QLChypad thg sokyjent was
Pr e- col unri4gaated. ThY diade prétuendspearifitd tyetash ERbiiatogrphysiliGHc RAHBAROAD 30

Colum Il e >+ | ' oBakbic isi ze . 5
ol urm 1 o s e bR P B e, e o g “55”

I nj ection jme (L): 20 Mbbile phase: n-Hexane/tert-butanol 90/10 a/a
Fl ow i@t e Anelitigsl n) : 1
Column type: CHIRALPAK OD
Column length [cm]: 25
Internal diameter [mm]: 4.6
Column temperature [*C]: 35
20  Injection volume [pl]: 10
Mobile phase: CO,/EtOH (0.15% Ipa) 85/15
Flow rate [mL/min]: 2.5
Detector type: uv
Wavelength [nm}]: 225
25  Column pressure [bar]: 150
Title compound: 2.12, r.t. (min)
"H-NMR and MS data are the same as reported in the following Table 1 for compound
I-1-4

30  5-(2.4-Dichlorophenyl)-7-methyl-1-(1-propylbutyl)-1.2.2a.3.4,5-hexahydro-1.5.6.8-tetraaza-
acenaphthylene (I-1-5)
A solution intermediate 19 (20mg, 0.046mmol) in 4-aminoheptane (100uL) was heated at
130°C (screw cap vial) for 18 hr. The amine was evaporated and the residue was directly
purified by flash chromatography (silica gel, toluene/EfOAc, 9:1 — 8:2) to give the title

35  compound as a clear oil (7mg, 0.017mmol, 36%).

First enantiomer

5-(2.4-Dichlorophenyl)-7-methyl-1-(1-propylbutyl)-1,2.2a-(S).3.4.5.5a.8b-octahydro-1.5.6.8-
40  tetraaza-acenaphthylene

Intermediate 47 (120mg, 0.276mmol) and 4-aminoheptane (0.412mL, 10eq) was stirred at

130°C (screw cap vial) for 18 hr. Then it was diluted with CH,Cl, (SmL) and the solvent was

evaporated. The resulting crude product was purified by flash chromatography (silica gel,

cHex/EtOAc 9.5:0.5) to afford the title compound (62mg, 53%, e%>99%) as a clear oil.




Detector type: DAD Wavel enght (nnm): 220-350 40 Title conmpound: 7.5, rt
(mn), 90% 1H NVR and Ms data are the sane as reported in the follow ng
Table 1 fwoocospaund 1-1-5. Al the anal ytical data are ®ew/dBmpoiosin the
follow ng Table 1. WD 02/087573 PCT/ GB02/01981 54 Table 1 RzZ-1, N R3
(1-1) R NROCpd. RR R2- R3- Analytsgcal Data No. 1-1-1 2,4-dichloro-
CH3 HNWR ('H, CDC13, 55 C): 8 7.46 (d, 1H), 7.35-7.25 (m 2H), 3.86
phenyl (ngg‘;i 3.69 (m I H, 3.63 (bm 2H), 3.42 (m 1H), 3.23 (m 1H),
2.27 (s 2.24 (m 1H), 1.77 (m 1H), 1.70-1.40 (m 4H), 1.00 (t,
3H), 0.82Amglvtidly MS miz): 391 MH+, 2 d. 1-1-2 2,4-dichloro- CH3 H NWR
(' H, CDClBjecoam;rmﬁr&cdlﬁmé:s, Rhpodyile @fer(m 2H), 3.86 (m phenyl 111), 3.60
(2211)2H+1Hb01u§m o m 1g% (3 or@;ng%pﬁjg)A{) g.()?O((dd,H)lH),0 3.3?-2.220(m

m , m 4 4 (t, 6 M5
(M 2): ofim Jeidhe 0] 2 4- d%gbhl oro- CH3 HNMR ('H, CDCL3, 55 C): phenyl S
7.43 (bs h&maldwz‘@r@ﬁ@ 211) 464,30 (bm 1H), 3.80 (bm 1H), 3.59 (m 5H),
3.40 (bnparBblpsiz8(188: (s, 3H), 53.29 (s, 3H), 2.26 (bs, 3H), 2.24 (bm 1H),
1.75 (bm cz,kﬂmterhﬁr;(tﬁqie;«)c) 423rfMH +. 1-1-4 2,4-trifluoro- CH3 H NWR ('H,
CDC13 ) met hyl phenyl (d, 1H), 7.48 (d, 111),
4. 06- 24%%’s Rljlempepdtaye? (Zég,gébm 4H), 1.74-1.1 (bm 10H), O. 97)(t, 311),
0.91 ?Q §|Jﬁ°1°%/l§>1 ML: 487 -5 2,4-dichloro- CH3 H NMR (' H
CDC13): 6Mpbiiéplade: 111), 7.29 n-Hexane/tert—butanol 90/10 a/a

Flow rate (mL/min):
Detector type: DAD
Wavelenght (nm): 220-350
15  Title compound: 10.2 rt (min)
'H-NMR and MS data are the same as reported in the following Table 1 for compound
I-1-5.

Second enantiomer
20  5-(2.4-Dichlorophenyl)-7-methyl-1-(1-propylbutyl)-1.2.2a-(R).3.4.5.5a,8b-octahydro-1.5.6.8-
tetraaza-acenaphthylene
Intermediate 49 (130mg, 0.298mmol) and 4-aminoheptane (0.342mL, 10eq) were stirred at
130°C (screw cap vial) for 18 hr. Then it was diluted with CH,Cl, (SmL) and the solvent was
evaporated. The resulting crude product was purified by flash chromatography (silica gel,
25  cHex/EtOAc 9.5:0.5) to afford the title compound (74mg, 59%, €e%=90%) as a clear oil.

HPLC:
Analytical:
Pre-column/Guard column: Rheodyne filter
Column type: CHIRALPAK AD
30  Column lenght (cm): 25
Internal diameter (mm): 4.6
Particle size (um): 5
Column temperature (°C): r.t.
Autosampler temperature: (°C): r.t.
35 Injection volume (pL): 20
Mobile phase: n-Hexane/tert-butanol 90/10 a/a
Flow rate (mL/min): 1
Detector type: DAD
Wavelenght (nm): 220-350
40  Title compound: 7.5, rt (min), 90%.
"H-NMR and MS data are the same as reported in the following Table 1 for compound
I-1-5.

All the analytical data are set forth in the following Table 1.



phenyl (d, 1H), 7.26 (dd, 1H), 4.04 (m 1H), 3.67 (t, 1H), 3.64 (bm 2H),
3.41 (m 1H), 3.20 (t, 1H), 2.27 (m 4H), 1.55-1.10 (m 8H), 0.95 (t,
311), 0.880(/8BH. M5 (mz : 419 1+ 2Cl. EXAMPLE 2 Synt Ir€ZiGB00#01981
representative conmpounds of structure (1-2) 10

9- (2, 4-Dichl orophenyl)-4_(1-ethyl propgh) - 2-net hyl -5, 6, 6a, 7, 8, 9- hexahvdr o- 4H
-1.3,4- triazaphenal ene (isonmer 1) and

9- (2, 4-Di chl orophenyl ) -4-(1-ethyl propyl -2-nmethyl- 5 6

6a, 7, 8, 9-hexahvdro-4H1, 3, 4-tri azaphenal ene (isonmer 2) (2-1-1) WO 02/087573
PCT/ GB02/ 01981 55 Intermediate 25 (1®kner 1) was dissolved in anh. CH2CL2
(6m.) and treated with 03 (5g/hr) at -78C for 20 mn. D nethylsulfide
(I'm) was added and the m xture Was, Wed to warmto r.t. and stirred
overni ght. Then the reaction m xtur s drigd over Na2SO4, the solids were
filtered and the sol vent evapor at cr ude al dehyde (106ng) was
obtained as a 1:1 5 mxture of t }j astjer eoi soners and used w t hout
further purification. To a sol uti ohNoOf e al dehyde prepared above (30nm)
in anh. MeOH (Inl), 1-ethyl- propylanine (0.010m) was added and the
reactlgn m xt ure was stlrred at r. t. for 3 hr. A 1M sol ution of NaBHBCNin
THE (07 I62rrwas—then—added—and—the mxture—was—stit ) ta for—6
hr. Anot he€Pdl | quot Bf 1M NaBHICN i ReTHE |(Brd8on) wad® 3@&‘85’ % ¢ he
reaction|1l®owas stirred at|r.t.| for 3 hr.| The solvent was evaporated and
the resi dyq._mapy pakdnidé-onedcupet ween wat gryg andNMROAL CDUie 5ateous | ayer yas
extracted with Ehe%plz (4x1 Qrl) and the cqnbi nNed.49 @AIH)C7.85%0 LA 0hQHNET. 86
washed wilth br| Ag™2x10nL)| drile ﬁJ]arh. NaRSH), Tlae (msSia)j 163 e 2H),
filtered|and the sol vent eyaporat ed. e |cr ude.4or(agugy, 323 $mpiH)| 1.22d, 11),
flash chromatpgraphy (siljca gel, CH2Cl12/Et ()230247(@)}1;cp7gi(melﬁ)hg7o_i_ud) e,
conpound |(16ng) as a 15 m xturje of two di ast
di asteregi sonefs were separated by prepariati \;eﬂ?’ {;/Z)( Q%Wﬁj@n

t ol uene/ E TO O Ve, Somer_ 1L (5. ) (EE@ei,)Z (5.6ny) as
yel | ow oi Illély_\f ?gt %‘1 naI ytrcal| datg ar ;ig? fg;ﬂsllq{tﬁ%(npbh?\yggq Tabl ¢

2. 20 Table 2|/ LN N N R Wi o6
Data No., H Isamer 1 .NI\/R "H, |CDC13): 2,4-CI( %@% () 111),
7.14 (dd,| 1H),|7.01 (bs, {@H), 5.01 (bs, |1H), ) @%H) 0 140120

Y

=

(m, 4H) 0.94 (t, 6H).
MS (m/z): 405 [MH]'".
1-1-3 | 2,4-dichloro- CH, /\J\ H | NMR ('H, CDCL, 55 °C):

shenyl 57.43 (bs, 1H), 7.23 (bs, 2H), 4.30 (bm,
1H), 3.80 (bm, 1H), 3.59 (m, SH), 3.40
(bm, 3H), 3.35 (s, 3H), 3.29 (s, 3H), 2.26
(bs, 3H), 2.24 (bm, 1H), 1.75 (bm, 1H).
MS (m/2): 423 [MHT'.
1-1-4 | 2,4-trifluoro- | CH; /O\ H | NMR (H, CDCl ): § 7.99 (s, 1H), 7.83
v ohon] (d, 1H), 7.48 (d, 1H), 4.06-3.24 (bm, 5H),
methypheny < 22322 (bm, 4H), 1.74-1.1 (bm, 10H),
0.97 (t, 3H), 0.91 (1, 3H).
MS (m/z): 487[MH]".

1-1-5 | 2,4-dichloro- | CHs H |NMR (‘H, CDCL): § 7.46 (d, 1H), 7.29
(d, 1H), 7.26 (dd, 1H), 4.04 (m, 1H), 3.67

phenyl (t, 1H), 3.64 (bm, 2H), 3.41 (m, 1H), 3.20
(t, 1H), 2.27 (m, 4H), 1.55-1.10 (m, 8H),
0.95 (t, 3H), 0.88 (t, 3H).

MS (m/z): 419 [MH]" 2CL.

EXAMPLE 2
Synthesis of representative compounds of structure (1-2)

10 9-(2 4-Dichlorophenyl)-4-(1-ethylpropyl)-2-methyl-5.6,62,7.8.9-hexahydro-4H-1,3.4-
friazaphenalene  (isomer 1) and  9-(2.4-Dichlorophenyl)-4-(1-ethylpropyl)-2-methyl-
5.6.6a.7.8.9-hexahydro-4H-1.3 .4-triazaphenalene (isomer 2) (2-1-1)




phenyl (bd, 1H), 3.17 (dt, 111), 2.68 (m 1H), 2.40-2.30 (m 111), 2.37
(bs, 3H), 2.04 (m 2H), 1.67 (bd, 1H, 1.55 (m 4H), 1.50 2-1-1 1.35 (m
2H), 0. 8Avptoz/o8Hy3 0.79 (t, 311). MS (mz): 404 [ MtH]. | PemeEEBo2/ONSR (' H,
CDC13): 2,4-dichloro- CH3 8 7.40 (bs, 111), 7.05 (dd, 1H), 6.36 (d, 111),
5.03 (bs, 1H), 5.00-4.50 (broad, lH) sghenyl 3.40 (bd, 111), 3.22 (dt, 1H),
2.60 (m 1H), 2.45 (bs, 3H), 2.16-2.06 (m 2H), 2.03 (m 1H), 175(bd

111), 1.7
rnl )z) 40%&)&\%@@’%‘? g&%‘l’ %)g}&gfggélmﬁg%\dé%%wggg g’%ﬁiﬂney s of
r epr esent aty'§ éor 28 o RiemsthyisulEde () vas gdiedynd the mixtyre waprlinwpd et to) - (2

4- di chl or apheadytirredovemighy Thdn the 2acBordmbxine wahidhdovir Ha,808-the solids were
tetraaza- ﬁﬁa@@ram e §Mend gva%orl‘)edT“Pheacﬁ@é wiabidide Qi 06nit) SFEMiRe adQ (:20nD) in

h. I cl I, | h
?2 act i :gmrrgnt‘o} Fvsrro %as%remsog‘nex(s an uisg%lttﬁXut)f&ﬁq O\Pnr Cgt%ﬁle Nf(’;lgHS CNe?.) O-\r/l '?'HF

(113gl) wag ngefation of dhenpldehyde pwggreé t3 ?Yee@(’fn@? na ﬁnladMiePHoﬂgfL)al gefyl-at r.
and quenc pegylamntne (¢2On{ll)Oras pddedland the oxlctiin maBrewes toeda i foh3 Bt @AM

(2x15m), séition SFNHBHIEN i THFA0 N 5209 WasARdneddayaid B hixtl¥e 3aO4irrddiak t.gr ed and
concentr atf%%sgg gﬁqf&%%ﬁ%doygf g Nq& &H%ftf)@@@m%@s%xeﬂndtdg@ thag

pr odu (st ave t'he as a
col ou% esg’af)lsilrmdl@ it ‘? 4hh ISB 8 ‘T"ﬁap‘gat(:‘é H‘itﬂFFOWg'tr‘T%)V’IaS pﬁé H‘ﬁﬁy

2a 3 4 5- hetwatnvlater andFiBAS- Tm@nmwa&hyﬁm&pmml witteE{OR\c1(4:200n1 g apd the| utl on
of i nter megthihed drarficl Gxt@pts ivRreawished tWith bind- [2x0aEL R deetlor aEt. mwse Tekhyl anmi ne

(41). Theg r t 1. OM THF
20 (90I) %@% é)gr:;&@ﬁaﬁcz;% (ﬁ?,éﬁﬁzq p%?:} £ 39%‘&9 aﬁ‘ﬁggg’%tl onﬂl 8 hr at r.t.
2nd quenchBRTRPERRLE ER Gt CHrRITRAS din e e leciolirongd {1 iﬁ

(2x| 5Hp) . mixfare@b i dasieredisomset s were dried over anh. Na2SO4, filtered and
concent r atTae toodishteyerdmetsiwerassparated he pepatekive ILatil ¢ NHgGH irdblsee/Et®dci n anh.
THE (2nl) 9@@ﬁtogﬁé1£o%%l(mg)aqm@}merm@ 6ﬂ$2§styeﬁ@wm1g<ture was heated to
reflux for 10 hr and quenched wth H e product was extracted with

Et CAc (2xl om_) 25 The conmbi ned, extracts were dried over anh. Na2SO4,
filtered &dh %WB@P&W&@@WSPt(fo’a]?WE“s@llPanJa'@ﬁ% 2my (12% of the title
conpo2td were obtained as a |ight beige oil after prep-TLC purification
(eluted 3 tines: 1: cHex 100% 2: cHpwleEt OAc 75: 25, 3. cHex/Et OAc 50:50).
1- (2 4-Di chl orophenyl ) -5-(1-ethyl propyl

-7-nmet hyl -1, 2, 2a, 3, 4, 5- hexahvdro-1, 5, 6, 8% etraaza- 30 acenapht hvl ene
(3-1-3)

I (-2)
P
R N

Cpd. R R, R,- R,- Analytical Data
No.
H Isomer 1 :NMR (IH, CDCl):
2,4—di0h101'0- CH3 \)\ §7.31 (d, IH), 7.14 (dd, IH), 7.01 (bS,
. & 1H), 5.01 (bs, 1H), 4.41 (bs, 1H), 3.34
pheny (bd, 1H), 3.17 (dt, 1H), 2.68 (m, 1H),

2.40-2.30 (m, 1H), 2.37 (bs, 3H), 2.04 (m,
2H), 1.67 (bd, 1H), 1.55 (m, 4H), 1.50-
2-1-1 1.35 (m, 2H), 0.87 (¢, 3H), 0.79 (t, 3H).
MS (m/z): 404 [M+H].

H | Isomer 2:2NMR (‘H, CDCL):
2adichloro- | CH, \j\g 57.40 (bs, 1H), 7.05 (dd, 1H), 636 (d,

1H), 5.03 (bs, 1H), 5.00-4.50 (broad, 1H),
phenyl 3.40 (bd, 1H), 3.22 (dt, 1H), 2.60 (m, 1H),
2.45 (bs, 3H), 2.16-2.06 (m, 2H), 2.03 (m,
1H), 1.75 (bd, 1H), 1.70-1.50 (m, 4H),
1.45 (dq, 1H), 1.24 (m, 1H), 0.86 (t, 6H).
MS (m/z): 404 [M+H]".




To a solution of internediate 10 (20mg) in anh. THE (I nL) was added

1l-ethyl -propylamne (6.51). The reaction mxture was stirred at r.t. for
90 m n amaotopesrsSMBBH3CN 1. OM THF (1121 ) was added. The mPkmGBO2/0881stirred
for an additional 18 hr at r.t. and quenched with water (1 Or). The
product was extracted with Et OAc (2xl @glL). The conbi ned extracts 35 were
dried over anh. Na2SO4, filtered and concentrated to dryness in vacuo. The
crude product was dissolved in anh. toluene (2nlL) and heated to reflux for
18 hr. The reaction mxture was diluted with H20(I OrL) and extracted with
Et OAc (3xlI OnlL). The conbined organic extracts were dried over anh. Na2SO4i
filtered and concentrated to dryneEXAMPL¥Ed&Scuo to give the title conpound

(1.6ng, 799.) as a C@y%liéh@&ﬁrqﬁhéenﬁfﬁﬁom?&ﬁﬂs It eupwrei(lizpati on 40
(cHex/@tOAc 75: 25). (2 4-Dichl orophenyl)-5-(2-eth beutyl -7-methyl -1 2

2a 3 47 5-hexahvdro-1 5 6 8-te raa a- .acen 3hth I pe )6 WO 02/ 087573

PCT/ GB02/ §£gglppropylmethyll-(24 Rel e anh. McOH

(2m) wast c Iyllani ne (0 014mL) at r.t. under N2. The

reaction Mmoxhurselukes &f iifitt@tedte riot .(20mg) A arh nCHl;‘@BH@IﬁhL)( Iwabl addedti on in

THF, 0. 2"1<~ Wiﬁf’h’% CIE%X qe@(mrleé) Tﬁmaédaﬁ v&a%asaﬁecpam Xk W0 Emin WaE tkgat ed to
RPE '

70C f t.0.cool added.

5 Th e?@r gd P ‘i}eéidﬂffrfalé(?ur? 8’8%%15’838? gsaa)?léoglﬁ(ljg 2[ aqueous
suspensi omt.\gad qum@b?da\wléﬂz(?\ﬂm Tisopreduetyves) extrypied wERETOAY (5138l &el ayer s
wer e washeembihédegaicts wete dribéhGher (dnbl Na,80¢ fltareidamly emcentiated Na 2804ss &he
solids wver, gcufo' ﬂ?lgs@lrcﬁﬂ)nﬁﬂgrépnfoistﬁé Y88 prENRPRINRA 86; cHAMROAE Vd§ oRE AUt Was

purified b ro (silica gel, cHex 100% -~"cHex/ Et OAc
95:5) to y“ﬂé‘%@éﬁjg%"%q 8"1%‘%%53806% as a yell ow solid (0. 018g) 10

1- (2, 35D chl orophenyl) 7- rret hyI 5- (1 propyl butyl) 1, 2 2a 3 , 5- hexahydr o- 1,
5, 6, 8-t et a2z el 5y : &) :
0. 046nmol )tetg,agzaéacyghﬂtg{;qgﬁg@nez)( 100L) vvas heat ed at 1300 (screw cap VI al)

for 6.5 hr andlutt ’len 6}htel[n’ledia‘tfqﬁ Jrﬁmgr 1};}1 Wab 4 ?xﬁ

t he re5|due fhasudrt e

I
cHex/ Et QAGthylmine @D Ere\fsaqlﬂ% g ft}r@débﬁfpz?}r?ﬁ’ 3 aa ai??%% N sﬁr‘%@?
0. 02126l (904.LT)3/ﬁlas afdéde (Thy mixgurg Wwap stgrred for an additional 18 hr at r.t. and quenche with

-yl butyl') #,0(2dE0TEe Isrbdafct Way ety WiipREMNd (2x I5ni.) 2Ehe Bodbiehedatty dete-
5 oea 8 g@hg@@@eg%em e?aaea é;:gé:r@ma@o SOREL UL ernSdud i vas
cap vial) dfsé‘gv@dn H{E‘ it 6(9?1@2%}'{‘1. W%a(%ﬁg\qﬁﬂﬁftéoa' THEERE ﬁﬁ%ﬁf%% t(él)nd t he
sol vent waefbxefon fohraand quenthes witluHeO-phe drerductigns epstipdtad veigh B A (B6imL).
chr onaﬁogr[aaelaym()ﬁed &xaActy Slere driziexdrEhOAR, 90y, H)tertdagi aoacdnirated ot drgnesoirpound
( >4y, O. % (ﬂ% (ﬁ'sch@tlt‘f@éc;rxﬁ)oﬁm {N&e ogémed as a light beige oil after prep-TLC

2

5-Cycl opro eh{;edzg élgess?f(i% ﬁé%hygﬁ tPAf 78 3.3 cpf}ggtzoa%ggnsgz)ht hyl ene

- 7- et hyl i
(3-1-7) To a suspension of CuBr-M2S (48ng, 5eq) in anh Et 20 (0 8nlL) at
-50C, unddr2MDickiasphangti e 1£th S S-hex4 B traaza

vi gor ggs S‘Eél{aﬁﬁt gene'lagl_q gark yel | ow mxture was sti rred for 45 mn at -50C

?gg C\tA?gnt ?fxat S0 u%on of 1n?girmec§1&8 1& i%)n%?noan%o’fﬁgz&gjgld @% elcli) 1 (Wﬁ}%— ﬁ&?ﬁﬁm{’e”d the
6.5 pl) The reactlon mixture was stirred at r.t. for 90 min and then IHOBN {.OM/THF
(l 12u]) was added. The mixture was stirred for an additional 18 hr at r.t. and quenched with
water (10mL). The product was extracted with EtOAc (2x10mL). The combined extracts
35  were dried over anh. Na,SO,, filtered and concentrated to dryness in vacuo. The crude
product was dissolved in anh. toluene (2mL) and heated to reflux for 18 hr. The reaction
mixture was diluted with H,O (10mL) and extracted with EtOAc (3x10mL). The combined
organic extracts were dried over anh. Na,SO,, filtered and concentrated to dryness in vacuo
to give the title compound (1.6mg, 7%).) as a colourless oil after prep-TLC purification
40  (cHex/EtOAc 75:25).

O

ﬁxo 15
ngl

1-(2.4-Dichlorophenyl)-5-(2-ethylbutyl)-7-methyl-1,2,2a,3.4.5-hexahydro-1.5.6.8-tetraaza-
acenaphthylene (3-1-4)




internediate 28 (19ng, 0.047mmol) in anh. THE (0.5nL) was added and the
reaction tenperature was allowed to rise tor.t. over 3 hr. After a total
reacti on woree/ogfs73t hr, a 1:1 mxture of conc. NHAOH and PaT/GRy2/0Md4Cl
(2mL) was added and the m xture was stirred for 15 mn. Water and Et OAc
wer e added, the phases were separ atedsand the aqueous |ayer was 35
extracted vmth Et CAc ( 3xI The conbi ned organic extracts were washed

wi th water, and drled over an The_ sol filter d nd the
sol vent e\&ﬁp r SR ﬁé—%%glép—é&laég% B’ﬁ’r WQHW)I 3Sh 4 gﬁ o%at ogr aphy
(silica géﬂhylbl%‘B@ﬂ@t@Qé‘th)lﬁ)tftTH’édefNZITam ré%ﬁ%@muwgawﬁlfr%ﬂ #ad 8599 | ight
yel | ow 0i nif. NaBH.ONQDNrmintion thSHE, 026L) was then added at r.t. and the reaction mixture

7BUt %’l Fvﬁ&y ﬁéa@e@rtgmi‘i‘(frﬁ)tr BVr- ﬂt ved tifen diiGddab @phIap Y k. and HzO (SmL) was added. 18 T
-7-nmethy exahydr,0s e o
2 suspins il °f§?m%:a%%‘5§ ?V?Péf 15 oo bEMUAAEAIESA ﬁ’@%ﬁa 5 under
N2, was &Heetd ridpiihe I:) The E?Rﬂnh’é‘?‘bﬁ@aamf davstsnirere vagtsdayith 5edd- vi gor ous
stirring. NaGk(Sdd) knd chredwmermlkﬂ‘{a&%)w@be wtidy were fiftered 4@ the selwnt evg@@tednas t hen
2025590') at ThJ &fude Nstodifed wak Z5aried B3/ ﬂ&ﬁ%xﬁﬁg‘r@?%@iw%lc cﬁﬁx(ﬁblo%fm f

. 15eq a solution o
interﬂid ?g%% elg back o%Bd%ﬁa;’zEF@%ts?Bd@tm éms added and the

react terrperature was allowed to rise tor.t. over 3 hg After a total

reaction ti(2@-Ih¢hiGrophehyl)-7-methviS-(hprepylbutylhfl.2Pa34.5- Nl \ 2Rz
(I'm) wasaadsi@ehyisnd (3-be) m xture was stirred 5 for 15 mn. Vater and Et OAc

ext r act ed ‘i H o e eliREAR (REC.OMBRG) CL AR e PRI wal BARE 420,
extractod LR B i LAE oA LS C Rt acl S e pached
sol veh? ethspesiduects diisetly purifige by dlaghuehrompesrprly| (silierdesbycHepAdPA 19 Briat ogr aphy
(silica geive thehielk chnfddnd 9 dglear 61l €9rhg, D102 ImmolypBend (i sonmer 1: syn) was
obtained as a pale yeI | ow oi | (16rrg, 0. 037mm| 46% . A 10 small

f

per cent ag | at1 -?2 2a,3.4.5-hexahydro-
5- Cycl opr

- 7- met hy| 1209 EH#AZ02 x4 Bhexahydro- 1,5, 6, 8-tetraazaacenapht hyl ene

(3-1-2) Thtans dm; sdza(ﬂmg)fo mﬁnﬁ%ﬁd@mheﬁtan@ ((] G8mdn A 0eqirtv@f: Kediedrdt) , at

E SOgnLungefgooN&scrm%ap Innaedded ha mlr@atdu@x? nﬁituﬂar@aaydﬂuféagmlscnmwarm%@le |

gz opy

broni de |§&1§ rﬁ@g%%%%%ﬁydsﬁ" crﬁld%q}r(;dugﬂvé% {{Eedk&ég Chr étglgg lncq %f('éll

het er ogen&BEESE 0 i &Y' Qrag Ovéllfrﬁwér% é’().iﬁﬁ"’t 2L of anh.

Et 20 and stirred at -60C for 30 min. It was then cool ed dovvn to -78C and

BF3Et 2% ( 3Cyklopr8dinetii s-(B4ldiehlorophdn@l)- 74k thj1A-paépyl-1.8 Qa3 A 5St@kalytion of

i nt er nedi | n anh. 20 THE (0. 4nL vvas added and the
reaction %‘Y‘[“Utj%g%re—ﬁug 5 aﬂlclgg QO}) o) hy\éﬁb}“%{ﬂ; %a:% diluted
with a 1: 1 XFRPIORDP é&‘é B i e ?’ S for 10
mn. Theaddsd@oMeBp s 8§mén4eé19<ﬂtoamseanwrtvm0@q2 elrzmg M@wﬂc)yeﬁ%ﬂ t he
conbi ned afigamivas saxéd BHEUS mie hte-500aSdae Gvanttiich cbizléd (o272QBF; B0 (@l024ad., over
2?3636338%11 nvgiaeadge)d mﬁthw@éa%noﬁ mhﬁtﬁe %gasa]:}e& hs z@)%l\ﬁeat-wmaﬂogomg ongel .
e Comoi oty S0l o (S e i 2
0. 009nmo| fempengure; was Ejikb?i’ﬂd)fP Tige topr. qpmréh}proAgmm’gql reactlon tlme of 4 hr,al
- 7- met hy| nilxtRred ¢GcdNH 01 xadwatdaqo NH,E, (BnB) e addaband dlenaixtuphitvisystisadfof 3- 1- 10)

15 min. Water and EtOAc were added, the phases were separated and the aqueous layer was

35  extracted with EtOAc (3x10mL). The combined organic extracts were washed with water and

dried over anh. Na,SO,. The solids were filtered and the solvent evaporated. The crude

product was purified by flash chromatography (silica gel, cHex/EtOAc 9:1). The title

compound was obtained as a light yellow oil (3mg, 0.007mmol, 15%).

40  4-Butyl-5-cyclopropylmethyl-1-(2.4-dichlorophenyl)-7-methyl-1.2.2a.3.4.5-hexahydro-
1.5.6,8-tetraazaacenaphthylene (3-1-8)
To a suspension of CuBr-Me,S (72mg, 4.3eq) in anh. E;0 (1mL) at —50°C, under N,, was
added dropwise n-BuLi 1.6M/hexanes (0.21ml., 4.15eq) under vigorous stirring. The dark
brown mixture was stirred for 40 min at —50°C, was then cooled at —78°C and BF;-Et,O




30 To a suspension of CuBrMe2S (65ngy, 4.3eq) in anh. Et20 (1nmL) cooled to
-50C, under N2, a 1.6 Msolution of BuLi (0.184nL, 0.295mvl, 4eq) was
added dr opaiogesmiler vi gorous stirring. The dark brown nmPKmGBe2/0881stirred
for 40 min between -50C and -40C, then it was cooled to -78C and BF3Et 20
(0.037nL, 4eq) was added. After stirrisgg for 15 mn at - 78C, internediate
28 was added (30ng, 0.074nmmol) dissolved in anh THE (0.5nL) and the 35

reaction t
Feact i on (FIRERYT 4Tt B Saal Tohe il oy R amen i 7 8 2B o Lt on
of NHA4CL( intermediaie 28)A3mea N @81 mmolyiix tanhe THRAQ-58IL) ryas pddlest ands thej eactipen wat er
and Et OAc temgeeatiarel dag alldwed tpHestes.tvere3 e pddteat edalapattibhtéme af8Sdusa L:adyer was
extract ed kit cETc%CNﬁ%H%L sat-EHQ\]HthEfivﬁraﬂaéH £d e MGk S whBEiBreqnashed
\émoi[ CeV\?t & Zlgg%%; g’t%%a Qﬁ’aff'tr’-:]to%c wedelglﬁ-lﬁlr? C%ded-rﬁ'xgg epslel ggre\é@]{ga?atédf elnglgﬁ%%u??g t he
chr omat ogrlaazswaS(eélr@e@dE*(@e@OAg (31 0, he P?mléne@dw@tfr?a tAwge Wesftségf , 379
was obt ai mettr asd driedaiveamheN=,S0i. | The Aplids tvieee Altra¢d/andahd socli@nae\aptufatsétThhort h in
2263; ol :\I?\M-d’dl foAtdt Gvad pémd%/ﬁh%m@m Alealgéilcﬂeﬁmt'dabbq 3heRBleRZ\ N .
g R o7 il e o Wpmh s 1y,
7.22 1§dd smal} pereenjage of the antyisgmer g v 130 3.55 (t, 1H), 3.54-3.44 (m
3H), 3.25 (dd, 1H), 2.37 (s, 3H), 224 (m 1H), 1.66 (m 111), 1.00 (m
111), 0. 53-Cy&lopigylmethyR & (X 4icAlbbopheniS- 7(rd iyl 4-podiiox 4t 2.0, 325t hexByliro2
2,4 il 4t O Qe AN (9H CCL3):phenyl & 741 (d, 11y, 7. 3g (d
(s, 3p. 18 as%*ﬁlzegﬁ&rsgé ) Cit e 6#?3% 250 % iélggtzgé@ Sy gy et g,
2C1. 18- 1.addeg asolytien o rsopybrBenas NI g q: DpReteg by ﬁlewdalilm( et M&H) '7.35
(d, 1H), T272%, 1(1ekehol)lanll propyPidohide nihi)h, EﬁOS@L 5, at r.t., under N, for 1 hr). The

yellow heterogeneous reaction mixture was diluted with an additional 0.2mL of anh. Et,0

and stirred at -60°C for 30 min. It was then cooled down to -78°C and BF;-Et,O (17 pL, 2eq)

was added. After 10 min at -78°C, a solution of intermediate 28 (27mg, 0.067mmol) in anh.

20 THF (0.4mL) was added and the reaction mixture was slowly warmed to r.t. (4 hr). It was

then diluted with a 1:1 mixture of conc. NH,OH/sat.aq. NH,Cl and stirred at r.t. for 10 min.

The aqueous phase was then extracted with CH,Cl, (4x20mL) and the combined organic

extracts were washed with H,O (2x20mL) and dried over anh. Na,SO,. The solids were

filtered and the solvent evaporated. The crude compound was purified by flash

25  chromatography (silica gel, 9:1 — 7:3 cHex/EtOAc). The title compound was obtained as a
clear oil (4mg, 0.009mmol, 14%)

4,5-Dibutyl-1-(2.4-dichlorophenyl)-7-methyl-1,2,2a.3.4.5-hexahydro-1.5.6.8-tetraazaacena-~
phthylene (3-1-10)

30  To a suspension of CuBr-Me,S (65mg, 4.3eq) in anh. Et,0 (1mL) cooled to —50°C, under N,,
a 1.6 M solution of BuLi (0.184mL, 0.295mmol, 4eq) was added dropwise under vigorous
stirring. The dark brown mixture was stirred for 40 min between —50°C and —40°C, then it
was cooled to —78°C and BF5-Et,0 (0.037mL, 4eq) was added. After stirring for 15 min at -
78°C, intermediate 28 was added (30mg, 0.074mmol) dissolved in anh. THF (0.5mL) and the

35  reaction temperature was allowed to rise to r.t. over 3 hr. After a total reaction time of 3.5 hr,
a 1:1 mixture of NH,OH and a saturated solution of NH4Cl (ImL) was added and the mixture
was stirred for 15 min. Then water and EtOAc were added, the phases were separated and the

aqueous layer was extracted with EtOAc (3x10mL). The combined organic extracts were
washed with water and dried over anh. Na,SO,. The solids were filtered and the solvent

40  evaporated. The crude product (28mg) was purified by flash chromatography (cHex/EtOAc
9:1). The title compound (12mg, 0.028mmol, 37%) was obtained as a colourless oil.

All the analytical data are set forth in the following Table 3.



1H), 3.62-3.47 (m 5H), 3.37 (s, 3H), 2.38 (s, 3H), 2.21 (m 1H), 1.64
(m 1H. M5 (mMz): 379 MH +, 2Cl1L. 3-1-4 2,4-dichloro- CH3 H NWVR ('H,
CDC13): pwemghs®B7¥.56- 7.30 (m 3H), 4.25 (t, 1H), 3.68- BCAGHMIBH), 2.56
(s, 3H, 2.45-2.27 (m 2H), 1.67 (m 611), 0.95 (m 8H). MS mz : 405
[MH +. 3-1-5 2,4-dichloro- CH3 H NMR (5oH, CDC13): 5 7.35 (m 2H), phenyl
7.20 (d, 1H), 4.80 (m 1H), 4.20 (t, 1H), 3.55 (m 1H), 3.45 (m 111),
3.35 (m 1H), 3.10 (m 1H), 2.30 (s, bf’{,‘?’ 2.20 (m 1H), 1.60-1.15 (m
oH), 0.90 (m 611). M5 nfz): 419 MH ¥ 1.6 2, 4-trifluoro- CH3 H NMR (' H,
CDC13): S 7.93 (s, 1H), nmethylphenyl 7.73 (d, 1H), 7.59 (d, 1H), 4.84 (m
1H), 4.14 (t, 1H), 3.52 (m 1H), 3.47 (m 111), 3.37 (m 1H), 3.12 (m
1H, 2.34 (s, 3H), 2.27 (m 1H), VB 87573 PCT/ GB02/ 01981 " 60 1.6-1.2 (m
9H), 0.92 (m 6H). M (mz): 487[ MR (+ H CDCL3): 8 7.40 (d, 1H),
7.35 (d, 1H), 7.20 (dd, 1H), 4.2% 23H) 3.68 3-1-7 2, 4-dichl oro-
CH3 (m 1H), 3.55-3.42 (m 2H), 3|l03 phe yI (dd, 1H), 2.35 (s, 3H),
2.40-2.25 (m 1H), 1.85-1.75 ( . IW75- 1.50 (m 2H), 1.45-1.25 (m
211), 0.95 (t, 311), 0.85 (m 1H), 0.55- 0.25 (m 4H. M5 mz): 417 [M]+
2C1. | serer—3—{syr—NvR H. ml?;) 24 di-ehtoro 3—F ,{lﬁ_"’ IU J.II}
7.37(d, 1Hfpd.7|24 (®Rd, 1H) ,R4.p4 (B 1H)|, 4Rt8 (|dd, phéﬁ&i‘?’y“fﬂ) aty "7, (m
1H), 3.53 & [H), 3.49 (m 1H), 3.06 (dd, 1H), [2.38
3-1-1 | 24-dichloro- | CH H NMR ('H, CDClL):
phenyl ’ A/»’% §7.41 (4, 1H), 7.36 (d, 1H), 7.22
(dd, 1H), 4.23 (¢, 1H), 3.7 (dd, 1H),
3.55 (t, 1H), 3.54-3.44 (m, 3H),
3.25 (dd, 1H), 2.37 (s, 3H), 2.24
(m, 1H), 1.66 (m, 1H), 1.00 (m,
1H), 0.52 (m, 2H), 0.29 (m, 1H).
MS (m/2): 375 [MH]', 2Cl.
3-12 | 2/4-dichloro- | CH H NMR ('H, CDCl):
: | Moo % 5 741 (4, 1H), 7.35 (4, 1H), 7.22

henyl
pheny (@d, 1H), 423 (t, 1H), 3.94 (m,
1H), 3.62-3.47 (m, 5H), 3.37 (,
3H), 238 (s, 3H), 2.21 (m, 1H),
1.64 (m, 1H).
MS (m/z): 379 [MH], 2CL.
3-13 | 2,4-dicloro- CH; H NMR (‘H, CDCly):
sheny 5 7.41 (4, 1H), 7.35 (4, 1H), 7.22

(dd, 1H), 4.23 (t, 1H), 3.94 (m,
1H), 3.62-3.47 (m, 5H), 3.37 (s,
3H), 2.38 (s, 3H), 2.21 (m, 1H),
1.64 (m, 1H).

MS (m/z): 379 [MH]", 2CL.

H NMR (‘H, CDCL):

8 7.56- 7.30 (m, 3H), 4.25 (t, 1H),
3.68-3.40 (m, 3H), 2.56 (s, 3H),
2.45-2.27 (m, 2H), 1.67 (m, 6H),
0.95 (m, 8H).

MS (m/z): 405 [MH]".

NMR (*H, CDCLy): § 7.35 (m, 2H),
7.20 (d, 1H), 4.80 (m, 1H), 4.20 (4,
1H), 3.55 (m, 1H), 3.45 (m, 1H),
3.35 (m, 1H), 3.10 (m, 1H), 2.30 (s,
3H), 2.20 (m, 1H), 1.60-1.15 (m,
9H), 0.90 (m, 6H).

MS (m/z): 419 [MH]".

H NMR (‘H, CDCL): & 7.93 (s, 1H),
7.73 (d, 1H), 7.59 (d, 1H), 4.84 (m,
1H), 4.14 (t, 1H), 3.52 (m, 1H),
3.47 (m, 1H), 3.37 (m, 1H), 3.12
(m, 1H), 2.34 (s, 3H), 2.27 (m, 1H),

3-1-4 | 2,4-dichloro- CH;
phenyl

3-1-5 | 2,4-dichloro- CH;
phenyl

3-1-6 | 2,4-trifluoro- CH;
methylphenyl

IR




(s, 3H, 2.32 (m 1H, 1.84 (m 111), 1.74 (m 111), 1.62(q, |h),
1.45-1.25 3-1-8 (m 4H), 1.02 (m 1H), 0.94 (t, 311), 0.52 (m 1H), 0.44
(m 1H), wo3B085smy 1H), 0.30 (m 1H). M5 (m z): 431 M+H] +PCZ/GRop/0198LSONEr 2
(anti): CH3 NWR ('H, CDC13): 2,4-dichloro- 8 7.43 (d 1H), 7.39 (d, 1H),
7.23 (dd, 1H), 4.27 (m 1H), 4.08 (dg¢g phenyl 1H), 3.69 (m 1H), 3.57(m
1H), 3.49 (m 1H) 299(dd 1H, 2.39 (s, 311), 2.24 (m 1H), 1.80-1.20

(m 7H) 102r(m 1H 0. 94 (t7—3H), —0.55 (M 1IH) <. 29
(m 2H). |M5 (nfz): 431 I\/HrH]+ 241,  3-1-9 |2, 4-di ck}g%%,g/gﬁbgm%g} %

Acet one- @661 755 (Cd—IH)— 748 (d,—1H) 737 nyt 5.—03—(—1‘
1H), 4.2% (t, 1H) 4.03 (dd, 1H), 3.78 ({dd, 1H), ) ol dd,
1H), 2.54 (m {H, 2.25 (s, 3H, 1.59 (m 211), 5128(”]
111), 0.9 b3

2-1c1, | 3kddich@r&0- DCAd 411},%.5 WS ;
2, 4-di chl{or o- %@ VR (' H, | CDC1B)™ B4 (d, 1H :
7.36 (dd| 1H), [ % 39 (m 1H), 4,19 (m 1H) 3. 68 2{
3.50 (m |[1H), |3.07 (m 1H), 2.#40 (m 1H)} 2.20 (/< S L [
3H), 1.60-1.50| (m 3H), 1/ 40-1}20 (m 5H), 0.95 | Sh(m &y, 14 %dﬁ
MH + 2 @1). WD 02/ 087573 PCT/ G802/ 01981 | 61 EXANPLE &3 T&gﬁé’éﬁ’
repr esentlati ve| conpounds of structure (1-4) 5 0.25 (m, 4F). .
5-(2, 4-Dilchl orpphenyl ) -1 -(1-et hyl propyl MS (m/z): 417 [MH]" 2Cl.
-7-nethyl|- 1, 2, Ra, 3, 4, 5- hexphydrp- 1, 6, 8-t r|i aza- acmlﬁsyﬂbne 4-1-1) To &
sol ution|of internmediate 47 (22pg, 0.062nmol) in (MBEPPDNL) , under N2,
3 7.42 (d, 1H), 37(d 1H),724

at r.t. .
’ 24-dichloro- | CHs A/S”z |/\/ (dd, 1H), 4.24 (m, 1H), 4.18 (dd,
phenyl o 1H), 3.72 (m, 1H), 3.53 (m, 1H),
3.49 (m, 1H), 3.06 (dd, 1H), 2.38
(s, 3H), 2.32 (m, 1H), 1.84 (m, 1H),
1.74 (m, 1H), 1.62(q, 1h), 1.45-1.25
(m, 4H), 1.02 (m, 1H), 0.94 (t, 3H),
3-1-8 0.52 (m, 1H), 0.44 (m, 1H), 0.38
(m, 1H), 0.30 (m, 1H).
MS (m/z): 431 [M+H]" (2 C1).
Isomer 2 (anti):

- _~_~ | NMR ('H, CDCL):
e 3 A\/‘g 57.43 (d 1H), 7.39 (4, 1H), 7.23
2,4-dichloro- oy (dd, 1H), 4.27 (m, 1H), 4.08 (dd,

phenyl 1H), 3.69 (m, 1H), 3.57(m, 1H),
3.49 (m, 1H), 2.99 (dd, 1H), 2.39
(s, 3H), 2.24 (m, 1H), 1.80-1.20 (m,
7H), 1.02 (m, 1H), 0.94 (t, 3H),
0.55 (m, 1H), 0.46 (m, 1H), 0.29
(m, 2H).
MS (m/z): 431 [M+H]" 2Cl.
3.19 | 24-dichloro- | CH, A/\% g~k | NMR ('H, Acetone-dg): 8 7.55 (d,
1H), 7.48 (d, 1H), 7.37 (d, 1H),
5.03 (t, 1H), 4.25 (t, 1H), 4.03 (dd,
1H), 3.78 (dd, 1H), 3.56 (m, 3H),
3.15 (dd, 1H), 2.54 (m, 1H), 2.25
(s, 3H), 1.59 (m, 2H), 1.43 (td, 1H),
1.11 (m, 1H), 0.92 (t, 3H), 0.50-
0.24 (m, 4H).
MS (m/z): 433 [MH]".
3-1-10 | 2,4-dichloro- CH NMR (*H, CDCl,): & 7.54 (d, 1H),
sheny] | s T 76,736 (0 11, 439
(m, 1H), 4.19 (m, 1H), 3.68 (m,
1H), 3.59 (m, 1H), 3.50 (m, 1H),
3.07 (m, 1H), 2.40 (m, 1H), 2.20 (s,
3H), 1.90-1.70 (m, 3H), 1.60-1.50
(m, 3H), 1.40-1.20 (m, 5H), 0.95
(2t, 6H).
MS (m/z): 433 [M+H]" (2 C)).

) I8 1h,
)s y
_%55_ 43]

A=

phenyl




was added 1-ethyl propylamne (9L, 1.25eq) and the reaction m xture was
stirred at r.t. for 1.25 hr. NaBH3CN 1.0M THF (0. 15nL, 2.4eq) was then
added andwOhe/osmatrti on m xture was 10 stirred at r.t. for P2TIGRO200ISN at
-18C for 4 days. The sol vent was evaporated and the residue partitioned
bet ween Et OAc/ H2O. The phases were sepgrated and the aqueous |ayer was
extracted with Et OAc (3x5nL). The conbi ned organic extracts were washed
with sat.ag. NaCl (Ix5nmL) and dried over anh. Na2SO4. The solids were
filtered and the sol vent evaporated. The crude product was purified by
flash chromatography (silica gel, EKAMBEEGA: 15 9:1 -f 8:2). The title
conpound was obt ai nedSyashesis of iepresentativd @mpour(ds O0Smmmte, (142% . Al the

anal ytical data are set forth in the foll ow ng Table 4. Table 4 20 RZ~N R3
N, (1- '«. N.Cpd. R R 'I nal 0. fz1-1 2, 4- di chl oro-
CH3(H§/)5 --:u Y] )-1-(1¢ 01-- IYtlI a }-‘, : ‘i_.‘e Az di ng
Activity epmaplitindens (-4l inity has been determ ned in vitro by the

conpounds "Toaolitipy of mmm(m@ 0.02MneORE asln M5 (InSguwalkgt Ng af o, CRF1
and CRF2 %&addeﬁ&%&%ﬁ@&ﬁmﬁef(ﬂm nes @cimhdl ﬁﬁtredaﬁmlxn@%ﬁ 8:RALOF.E f@XPressed

in Chlnes I reparation,
??2"5"3?: s élﬂﬁg lﬁ‘%}“ 5% ?ddgg £nd‘i§g%a§f6§fm r““ie ES/ KOH
50m\/l DTAm? t rinfens hn thegyat ple°7 for 4 a[yﬁ ﬁEVE‘EH‘faF eYapgeted gpd the reditsgeni zed
with a Pobyitiomad lamdeemeEtOAca‘fb@eahé HBase Ogref sspardind nnd thed Guedsclkyrmnvas
centrif ugexiictdd WiikB810Ad @xFmL). 3he Toabiped b@amwaﬁtrarcesw&@%@@d,w1hpmgq':ni zed

d

and centr inf,ege %b&doﬁr?ed Wer %{101%2563 p%% d%a THE s
expeT) IO RSt Sl %m%%yﬁfm% G

The a$8ay i »t&iPeThaitle compeind svas pytaingdasaglesryl Goes @POSmnGA 13%@« beads
(2.5mg/ M), BSA (I ng/ L) and nenbranes (50 and 5 g of protein/nL for CRF1
and CRF2 rgspeglalYied bt 3RcdepBriR M e follewihgdbgt hgand. The pl ate was i ncubat ed
overnight (>18 hr) at roomtenperature and read with the Packard Topcount
w th a WGA- SPA 1251 counting protocol. EXAMPLE 6 10 CRF functional assay
Conmpounds of the invention were char?i@ﬂ“e‘?i sed in a functional assay for the
deter&Pnation of their inhibi tory effect., Human CRF-CHO cells were
stinulated with CRF and the recepgbgf__a f vation was eval uat ed by measuring
t he accunul ati on of CAMP.

NN (1-4)

Cpd. R R, R,- Rs- Analytical Data
No.
4-1-1 | 24-dichloro- | CH; \)\ H MS (m/z): 390 [MH]" (2 C).
phenyl
&
25 EXAMPLE 5
CRF Binding Activity
CRF binding affinity has been determined in vitro by the compounds’ ability to displace '*I-

30  OCRF and "I-Sauvagine for CRF1 and CRF2 SPA, respectively, from recombinant human
CRF receptors expressed in Chinese Hamster Ovary (CHO) cell membranes. For membrane
preparation, CHO cells from confluent T-flasks were collected in SPA buffer (HEPES/KOH
50mM, EDTA 2mM; MgCl, 10mM, pH 7.4.) in 50mL centrifuge tubes, homogenized with a
Polytron and centrifuged (50'000g for Smin at 4°C: Beckman centrifuge with JA20 rotor).

35  The pellet was resuspended, homogenized and centrifuged as before.



15 CHO cells froma confluent T-flask were resuspended with culture medi um
w t hout 418 and dispensed in a 96-well plate, 25 000c/well, 100 gL/ well
and i ncubwDed/osnses ni ght. After the incubation the nedi umpaassBoeplemeced wt h
100 L of cAWP IBMX buffer warmed at 37C (5mM KCl, 5nmM NaHCG3, 154nmM NaCl,
5mM HEPES, 2.3nmM Cad 2, 1nM MygCl2i | gsL glucose, pH 7.4 additioned by

| mg/ ML BSA and 1nmM I BMX) and 1L of antagonist 20 dilution in neat DVSO.

After 10 diflonal. m nutes of incubaty a /Cin. a i tor

it out cae Sk Sl Boep e SR DA ochleaddloR o0 B B e N O
pl at e was mixfegtat vl of spmpaynddiyfios 1007 DMREh slutiop) pen well- dihe eFaY BWiUSRas
measur ed loys pepmgd by meixiAgePAnauffeRPRGA3SP A ibkads A8.5migimIpuBSAc@mgmds, aniincl udi ng
but not | ifEibaded GoRal 8NiS o pdteRALE Tor ORI hiklPC RPN Saspéetivéld) dnd J0NPM of

speci f5catréd90qi are herei n 1 ncorporated by reference as if each individual
publ i cation re’ specifically 2nd i Fdi vi dual |q¥ i ndi cat ed 'HE}O bga

i ncor por atl@8PR{F Yasringubped ovREpEht > Bshny) AR tereerafure 2aq reed with thegppckard; o o pe
under st oodopdvatt withe: Wies8 “ileventing pretaselver s al | conbi nati ons of particul ar
and preferred groups described herein above. The application of which this
description and clainms forms part gRY\Rgpésed as a basis for priority in
respeig of any subsequent appli C(ﬁ’{}:]fﬁn The clains of such subsequent
appli¢dtion 35 may be directed PSHOREASBY e or conbi nation of features
descri bed herein. They nmay take the form of product, conposition, process,
or use cl @ompowmidsl oy invertiod there dhyraverysedin 2foadtiohal assap dorvhd detarhinhtion dfat i on,
the fol | oy B9, Gib@dr8iredfQIR4O8KR RPNl GRAZEPHIRM whid CRF&InEEhe reeptdMPOUNdS

of gener al fO{.mJIa &é red IS, udi n ; tereoils(one%smprodrugs and

phar maceuffEAIPYEE Eﬁ 3Aolfyem%a§'frf'% TCLOTVAIES” ther eof R R2~N (CH2Im NI X\ (
Hz) n 19) QRO pells from gysertbiept Rilask wgrg respspenried ayithaqujtire mgdire withe Gt18f ¢ he
above gr oupddikpensed ibhe I6sudbislate, x5©A0dyelll 100 pl/velllzst iincubatedsovierndghh.ddsfter | y
Slelkect edhftﬁeoim&]l?gﬁorgﬁlgqﬁﬁdilﬁpﬁi sdplaball Rfin 140 uhalregem Imxcﬁ;fﬁlk dtmedGlt- C|6k
al koxy, < ; = : 1 - al koxy,
2 X m)n?}l@r 8811\%?‘(0?'5‘;@;\]4 rllxroaﬁ%o%‘altsrﬁo ol smé‘ﬁé%éj‘%w CQ%&W% &g y

, ¢cyaho an § .. I'S hydrogen,
d - C6 al ky#L gieosss PH| kb ﬁg’ﬂlt}on@btémmgﬁ% ang, Ii“@‘ %ﬁiu%gan {nggf an ?'Ivistcn?ca
al kox20 Ndfytidnainograh DMSQy After 16 afiitiprsl Imjinirtesgeln ingubatip)at 3715 )iy @CPIPPZR6I R3
i s hydr ogequbdte-wathoat £eny L 6PadoRistdiliyiby lin 8dat DMKRS)E Gltilk)ipAsBEOle, R4 | S
G- Cr cyc lp%@el x%é’sl incu%'t‘e& ?or%xmﬁlﬂgg i ANANP ARIE ARHR MRS RRAGRA by using

the Amersham RPA 538 kit.

25  All publications, including but not limited to patents and patent applications, cited in this
specification are herein incorporated by reference as if each individual publication were
specifically and individually indicated to be incorporated by reference herein as though fully
set forth.

30 Tt is to be understood that the present invention covers all combinations of particular and
preferred groups described herein above.

The application of which this description and claims forms part may be used as a basis for
priority in respect of any subsequent application. The claims of such subsequent application

35  may be directed to any feature or combination of features described herein. They may take
the form of product, composition, process, or use claims and may include, by way of example
and without limitation, the following claims:



aryl; or a 5-6 nenbered heterocycle; wherein each of the above groups R4
may be substituted by one or 20 nore groups selected from hal ogen, Cl-C6
al kyl, Ciwoszadisoxy, halo Cl-C6 al kyl, C2-C6 al kenyl, C2PCé/GHozpmgiL, hal o
Cl-C6 al koxy, d- C6 nmono or dial kylamno, nitro, and cyano; R5 is
hydr ogen, C2-C6 al kenyl, C2-C6 al kynylgzor (CH2) pZR6; R6 is Cl1-C6 al kyl,
whi ch may be substituted by one or nore groups 25 selected from hal ogen,
hal o C1-C6 al kyl, C2-C6 al kenyl, CZ_EPai 9I kynyl, halo Cl-C6 al koxy, Cl-C6
al koxy, ClI-C6 nono or dial kyl am no, 0, cyano and a group R4; Y and X
are independently carbon or nitrogen; mand n are independently 0 or 1; 30
p is 0 or lan iCotpgexdsf pHngeherab frmuly (1§ lincduding; skréogsometsonprod@gs Ndor S. 2.
Conpounds,  acgRirfhhltitMy Gbcapiablé saidfor §Rek Merdopr mul a (11) 35 WO 02/087573
PCT/ GB02/ 0198 64 13 R-1, N(CH2)meNl \ ~H2)n (Il) R NY R in which R
R, R2, R3, in, nand Y are defig dfég in claiml. 3. Conmpounds, according
to claim1, of general formula (IIN (If@."‘ VL.. H2)m N (CH2)n A (Il1l) RN
R inwhich R Rl, R2, R3, in, n xare defgned as in claiml. 4.
Conpounds, according to claim 2, Ypf enﬁ%’l‘ fornmula (Ila) R2--, NN H2)n
(I'fa) R NR10 in which R R n and Y are defined as in claim1l.
5. Conpounds, according to cl alim 2 of Tgeneral formula (I1b) RR~N R3 N~ \
(~H2)n5(1lb) RN "(J R
wherein
R is aryl or heteroaryl, wherein each of the above groups R may be
substituted by 1 to 4 substituents indendently selected from the group
consisting of:
10 halogen, C1-C6 alkyl, C1-C6 alkoxy, halo C1-C6 alkyl, C2-C6 alkenyl,
C2-C6 alkynyl, halo C1-C6 alkoxy, C1-C6 mono or dialkylamino,

nitro, cyano and a group Ry;

R; is hydrogen, C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, halo C1-C6
alkyl, halo C1-C6 alkoxy, NH,, halogen or cyano;
15 R, is hydrogen or C(H),(Rs)q(CH2),ZRs;
R; is hydrogen, C2-C6 alkenyl, C2-C6 alkynyl or [CH(Rs)(CH,),]mZRs;
R4 is C3-C7 cycloalkyl, which may contain one or more double bonds;

aryl; or a 5-6 membered heterocycle;

wherein each of the above groups R; may be substituted by one or
20 more groups selected from: halogen, C1-C6 alkyl, C1-C6 alkoxy, halo

C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, halo C1-C6 alkoxy, C1-

C6 mono or dialkylamino, nitro, and cyano;

Rs is hydrogen, C2-C6 alkenyl, C2-C6 alkynyl or (CH,),ZRg;
Rs is C1-C6 alkyl, which may be substituted by one or more groups
25 selected from halogen, halo C1-C6 alkyl, C2-C6 alkenyl, C2-C6

alkynyl, halo C1-C6 alkoxy, C1-C6 alkoxy, C1-C6 mono or
dialkylamino, nitro, cyano and a group R4;

Y and X are independently carbon or nitrogen;
m and n are independently 0 or 1;
30 p is 0 or an integer from 1 to 4;
q is1or2;
zZ is a bond, O, NH or S.
2. Compounds, according to claim 1, of general formula (IT)

35



R inwhich R R, R2Z, R3, n and Y are defined as in claiml1l. 15 6.
Conmpounds, according to claim2, of general formula (Il1c) N (CH2)mMN (llc)
R N R irwahnesrs® Rl, R2, R3, in and Y are defined as i nPCTaiBm/19820 7.
Compounds, according to claim?2, of general formula (11d) WO 02/ 087573
PCT/ GB02/ 01981 65 RZ~-N(CH,)m N 11 (ldg4d) R N in which R Rl, R2, R3, in
and Y are defined as in claim1. 8. Conpounds, according to claim®6, of
general fornmula (la-1) R ARAN N R&N- (la-1) J 5 R inwhich R R, R2,
R3 and Y are defined as in clai mes /é.\( C;orrpounds, according to claim®6, of
general formula (l1b-1) Rz\ R3 N ([ b- 'jzm R N10 R inwhich R Rl, R, R3
and Y are defined as in claiml. 38X gund¥, according to claim®6, of
general formula (lc-1) R2~N N ( Ic- Il ~NYW\R 15 in which R, Rl, RZ,
R3 and Y are defined as in clai /1.%11) Conpounds, according to claim9, of
general formula (1-1), R21-1 R3 N (1&1) R N

in which R, Ry, R,, R3, m, n and Y are defined as in claim 1.

3. Compounds, according to claim 1, of general formula (III)

Ry
R /L

N7 (CH)m

rL\
N| N (GHn (M
i T

; N
5 R

in which R, R;, Ry, R3, m, n and Y are defined as in claim 1.

4, Compounds, according to claim 2, of general formula (Ila)

Nl X (CH,)n (lla)
)\ s g
R N

R

10  inwhichR, R;, R;, R3, nand Y are defined as in claim 1.

5. Compounds, according to claim 2, of general formula (IIb)
Rz\
N

in which R, Ry, R;, Rs, n and Y are defined as in claim 1.

on (i)

15

6. Compounds, according to claim 2, of general formula (Ilc)

Ry
Rz\N)\ {cHm

)\ Z
R

d N T

R
in which R, R;, R, Rs, mand Y are defined as in claim 1.

20 7. Compounds, according to claim 2, of general formula (IId)



in which R RlL, R2, R3 are defined as in claiml1. 20 12. Conpounds,
according to claim@8, of general fornmula (1-2), WO 02/087573 PCT/ GB02/ 01981
66 R3 RAWN02MBRI3N R in which R R, R2, R3 are definedpPas/dBun2oimim 1.

13. Compounds, according to claim?7, of general formula (1-3), R2~N 5 R+
N NN (1-3) / R inwhich R R, R%5 R3 are defined as in claim1. 14.
Conmpounds, according to claim9, of general fornmula (1-4), R2~-N R3 N ~
(1-4) R NR10 in wihich R R, R2, fR3 are defined as in claiml1. 15.
Compounds, according to any of cla$ﬂ8L&@pn1l to 14, wherein R2 and R3 are

not sinmultaneously hydrogen. 15 16 npounds, according to any of clains
froml to 15, wherein Rl is Cl-CS’?Fk | > greyp or halo Cl-C3 al kyl group.
17. Conpounds, according to any i from1l to 16, wherein Ris an

aryl group selected from 2,4-diéh|oroéheny|, 2- chl or o- 4- net hyl phenyl
2-chl oro-4- ryhflhugy o I | Qr.0-4- met hoxyphenyl ,

2,4,5-tri§% ﬁ@?%ﬁ%hy’?&iggﬁgyﬁﬁ?ﬁﬁﬁgﬁﬁéﬁ?é?pg- met hyl - 4- met hoxyphenyl ,

2- met hyl - 4- chl or ophenyl, 2-nethyl-4-trifluoronmethyl, 2,4- dinethoxyphenyl,
2- met hoxy-84- t iGofipawnda retdndingtoecsinjh 6, of gaeardl dxyuls-(hl)or ophenyl , 3-

met hoxy- 4- chl or ophenyl , 2, 5-di met hoxy* 4- chl or ophenyl ,

2- met hoxy- 4-i sopropyl phenyl, 2- fet -4-trifluoronethyl phenyl,

2- met hoxy- 4-i sopropyl phenyl 2-net haxy- 4- net hyl phenyl , 25
2-trif|uoronethyl-4-ch|oropheny|,w i f1ddYonet hyl phenyl ,
2-trifluoronethyl -4-nmethyl - phen A2t 44 Tl uoronet hyl - 4- met hoxyphenyl ,

2- br omp- 4- i sopropyl phenyl, 4-met'hyl™ 6-di net hyl am nopyri di n- 3-yl ,

4- di me®hyl ani no- 6- net hyl - pyri di n-3-yl , *6-di net hyl ami no- pyridin-3-yl and
4-di net hyl am no-pyridin-3-yl. 30 18. A conpound, according to any of clains
from 1 toidvwhicBR| RGRER;iafid ¥ agy RbRed@Mstlsitd Ng from

9. Compounds, according to claim 6, of general formula (Ib-1)
RZ\N
NI o (Ib-1)
JX
10 R

in which R, Ry, Ry, R; and Y are defined as in claim 1.

10. Compounds, according to claim 6, of general formula (Ic-1)

N| N (Ie-1)
Y.
R1)\N/ SR

15 inwhichR, R, Ry, R; and Y are defined as in claim 1.

11. Compounds, according to claim 9, of general formula (I-1),
R
N

NN

/[k (1-1)
=
Ry N N

R
in which R, R,, R, R; are defined as in claim 1.
20

12, Compounds, according to claim 8, of general formula (I-2),
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5-(2, 4-di chl or ophenyl ) -1-(1-ethyl propyl)-7-methyl -1, 2, 2a, 3, 4, 5- hexahydro- 1,
5,6, 8-teawvpaamsrs7acenapht hyl ene; PCT/GB02/01981

5- (2, 4-di chl orophenyl )-I-(2-ethyl butyl)-7-methyl -1, 2, 2a, 3, 4, 5, 5a,

8b- oct ahydro-1, 5, 6, 8- tetraazaacenaphtshyl ene; 5

5-(2, 4-di chl or ophenyl ) - 1- ( 2- met hoxy- | - net hoxynet hyl et hyl ) -7-nmet hyl -1, 2, 2a, 3
4,5, 5a, 8b- octahydro-1,5,6, 8-tetradgaacenaphthyl ene;

7-methyl -1-(1- propylbutyl) 5-[4-(Aw1-:trifluoroethyl)-2-trifluoromethyl phe
nyl]-1, 2, 2a, 3, 4,5- hexahydro-1,5, 6, 8-teétraazaacenapht hyl ene; 7-nethyl -

-(1- propylbutyl) 5-14-(1,1, 2- tr|fm..~=- ylda 2-trifluoronethyl phenyl]-1,2,2
a(s),- 10 3,4,5-hexahydro-1,5,6,8-kq; yaacenapht hyl ene; 7-nethyl -
-(1-propyl butyl)-5-[4-(1,1, 2-tri¥l ue hyl)-2-trifluoronet hyl phenyl]-1,2,2
a- (R), 3,4, 5-hexahydro-1,5,6, 8-tetraazaacenaphthyl ene;

5-(2, 4-di Qﬁﬂfvﬁ%ﬁ)ﬁhﬁ B R, Zre%ﬁﬁﬁﬂ'as inlclaim 1.
-(1- propylbutyl) 1 2, 2a 3,4, 5- hexahydro 1,5,6,8-tetraaza- acenaphthyl ene;

15 5-(2, 4- dlchloro henyl ) -.7-met hy
- (1- propyBut ﬁoylpam@s 2&00(@}gt361911375<§g 1 framipdFek 1, 5, 6, 8-
t et raazaacenapht hyl ene; 5-(2, 4- dICh|O ophenyl ) - 7- net hyl -
-(1-propyl butyl)-1, 2,2a-(R), 3, 4, 55 -oct ahydro-1, 5, 6, 8-
tetraazaacenaphthylene 3)
9- (2, 4-di chl or ophenyl ) -4-(1-et hyl rdb | ))- 2-met hyl -5, 6, 6a, 7,
8, 9- hexahydro 4H1,3,4 20 triazg € (isoner 1) and
9- (2, 45di chl or ophenyl ) - 4- (1- et hy! propyl ) - ? nmet hyl -
5, 6, 6a, 7, glghmdehme@%AFH&ﬁGﬁ¢sUrd%mdphenalene (i somer 2);
5- yclopropylnethyl-l
4-di chlor @B?E&%ﬁdg aZco?a?ﬁé.'%chaimg %%e&rﬁfénﬂﬁ@ﬁ')y dro-1,5,6, 8-

c

2,

traazaacenaph

(2, 4- dlchlorophenyl) 5-(2- nethox yI) 7-nmet hyl -1, 2, 2a, 3, 4, 5- hexahydro-1
6,

1

e

- (

te

1-
8-tetraaza- 25 acenapht hyl enex 2,4- dlchlorophenyl)-S

-ethyl propyl)-7-nmethyl -1, 2, 4 a, 4, 5¢4 hexahydro-1, 5, 6, 8

traaza- acenapht hyl ene; 1-(Z; orophenyl ) -5

2-ethyl butyl)-7-methyl -1, 2, 2 a, 3,4, 5 -hexahydro-1, 5, 6, 8-tetraaza-

acena . .

1-(2, E@dlth% ophdh&?fff?ﬁgpﬁ§ﬁ§g”%%mdropylbutyl)-1,2,2a,3,4,5-hexahydro-1

5,6, 8-tetraaza- acenapht hyl ene;

7- met hyl - 35.( 1- Gompyindsjtagtardifig fola(yloflglédms rftold Lide d4.evtmydin R2-ahd iRE latconanet hyl ph

enyl ] -1, 2 s2adtdnebuslphydispéahydro- 1, 5, 6, 8-tetraazaacenapht hyl ene;

5- cyclopropylnethyl-l
|chIorophenyI) 7- met hyl - 4- 2,2a,3 hexahydro- 35 1,5, 6,

8( t2 ef’}gaz d6c en wmd%r?écordmg to any of cﬁalms from T to 15, Wherem R, 18 C1-C3 alkyl
4- but yl - 5gope bomlopiHChetkldroup. ( 2, 4- di chl or ophenyl ) - 7-met hyl - 1, 2, 2a, 3, 4, 5- he
xahydro 1,5, 6, 8- tetraazaacenapht hyl ene; 5-cycl opropyl net hyl -1
1(§ g' g' fh??;gg&g%ﬁ%a coﬁfié}xlanyo ﬁggégm%’tgi@%vhére% 5- hexahydr o-
4. 5. df but J1 51 6 £ RO GG Yotk Zotiood ey BenbAPd L 5,6, 5
t et r add a- trifluoromethyl, 2-chloro-4-methoxyphenyl, 2,4 5-tr1methylphenyl 2,4-dimethyl-phenyl, 2-
methyl-4-methoxyphenyl,  2-methyl-4-chlorophenyl, 2-methyl-4-trifluoromethyl, 2,4-
dimethoxyphenyl, 2-methoxy-4-trifluoromethylphenyl, 2-methoxy-4-chlorophenyl, 3-
methoxy-4-chlorophenyl, 2,5-dimethoxy-4-chlorophenyl, 2-methoxy-4-isopropylphenyl, 2-
methoxy-4-trifluoromethylphenyl, 2-methoxy-4-isopropylpheny! 2-methoxy-4-methylphenyl,
25  2-rifluoromethyl-4-chlorophenyl, 2,4-trifluoromethylphenyl, 2-trifluoromethyl-4-methyl-
phenyl, 2-trifluoromethyl-4-methoxyphenyl, 2-bromo-4-isopropylphenyl, 4-methyl-6-

, 9,
(
-t
(
c

dimethylaminopyridin-3-yl, = 4-dimethylamino-6-methyl-pyridin-3-yl, = 6-dimethylamino-
pyridin-3-yl and 4-dimethylamino-pyridin-3-yl.

30 18 A compound, according to any of claims from 1 to 17, selected in a group consisting
from:



acenapht hyl ene;

5-(2, 4-di chl or ophenyl ) -1-(1-ethyl propyl)-7-methyl -1, 2, 2a, 3, 4, 5- hexahydro- 1,
6, 8-tri azao cavgmapht hyl ene. WO 02/ 087573 PCT/ GB02/ 01981 @8TAR02/A1981 0CESS
for the preparation of a conmpound of fornmula (I) as claimed in claim1,
wherein R3 is different fromhydrogengnd in is 1, which conprises the
reaction of a conpound of fornmula (VI), wherein R? Is Cl-q, |inear or

branched 0 I NI 2 t he organo
verai o ot i SRRl B kg eR U R P

[ CH( R5) ( Clreorpphipi@icas defined in claim1, and Mis a nmetal; a process for

t he pr eparsaejatichtiroghenydyp@etblylbdtyl)-Gmmethyd 1,2/2p, 3Wgﬁeﬁa§&bmcﬁ3ydrs-lmﬁdﬁ’r ogen whi ch
conpri ses téragzeag&ggﬂhg{}legg a conpound of forrrul a(Va) H R.. CH( 2)mN
(GO BN o ekl D BRI PEERS RSP ERAE1 90y 06 sgygompound of

formula (IN)Y e “reaction heat i ng
of a corrp@&ﬁ%vdéqlﬁéﬂrfa‘raaw%awqaytywﬁa L (CHZ)m Nl H2)n (M) F N Y R
wher ei n 15-theting-14 Hpemylbng e Be(p, 1 2etti@uirecthy 2-tiftpompthytoheidl 6424,3 .6,

hal ogens, hatdlydr8a®i6, s eubLeicdhhthPlengul phoni c acid and La represents a

sui table r |yt @ 1 W th the
ani ne, yNﬁziﬁf‘#ﬁl‘“’ﬂ%B&ﬁu@? ey Ze‘?ﬁ%m%%%‘%%ﬁgﬁ”@%?%é‘% AR5t laims 1
to 18, mﬁﬂ@ﬁ&?h 3&“8?”5“’ ?y%ﬁent for use in the treatnent of

condi t i ong-metlaildt(édrapylbaRb-5ddi ili2coflnapithd-rdoromgthyinhenydlk .2.221. The use
of a conNPQRYBY,sbehdirod,steB-kiradzmc2iiphthyletdie preparati on of a medi cament for

25 use i n sthe. didaAbgRI)- RncBSRIBSSb @IS 30Xk 8l MR 98853 aza-

PCT/ G802/ Qle%%hthylene

15  5-(2,4-dichlorophenyl)-7-methyl-1-(1-propylbutyl)-1,2,2a-(S),3,4,5,5a,8b-octahydro-1,5,6,8-
tetraazaacenaphthylene;
5-(2,4-dichlorophenyl)-7-methyl-1-(1-propylbutyl)-1,2,2a-(R),3,4,5,52,8b-octahydro-1,5,6,8-
tetraazaacenaphthylene;
9-(2,4-dichlorophenyl)-4-(1-ethylpropyl)-2-methyl-5,6,62,7,8,9-hexahydro-4H-1,3,4-

20  triazaphenalene (isomer 1) and 9-(2,4-dichlorophenyl)-4-(1-ethylpropyl)-2-methyl-
5,6,6a,7,8,9-hexahydro-4H-1,3,4-triazaphenalene (isomer 2);
5-cyclopropylmethyl-1-(2,4-dichlorophenyl)-7-methyl-1,2,2a,3,4,5-hexahydro-1,5,6,8-
tetraazaacenaphthylene;
1-(2,4-dichlorophenyl)-5-(2-methoxyethyl)-7-methyl-1,2,2a,3,4,5-hexahydro-1,5,6,8-tetraaza-

25  acenaphthylene;
1-(2,4-dichlorophenyl)-5-(1-ethylpropyl)-7-methyl-1,2,2a,3,4,5-hexahydro-1,5,6,8-tetraaza-
acenaphthylene;
1-(2,4-dichlorophenyl)-5-(2-ethylbutyl)-7-methyl-1,2,2a,3,4,5-hexahydro-1,5,6,8-tetraaza-
acenaphthylene;

30  1-(2,4-dichlorophenyl)-7-methyl-5-(1-propylbutyl)-1,2,2a,3,4,5-hexahydro-1,5,6,8-tetraaza-
acenaphthylene;
7-methyl-5-(1-propylbutyl)-1-[4-(1,1,2-trifluoro-ethyl)-2-trifluoromethylphenyl}-1,2,2a,3,4,5-
hexahydro-1,5,6,8-tetraazaacenaphthylene;
5-cyclopropylmethyl-1-(2,4-dichlorophenyl)-7-methyl-4-propyl-1,2,2a,3,4,5-hexahydro-

35  1,5,6,8-tetraazaacenaphthylene;
4-butyl-5-cyclopropylmethyl-1-(2,4-dichlorophenyl)-7-methyl-1,2,2a,3,4,5-hexahydro1,5,6,8-
tetraazaacenaphthylene;
5-cyclopropylmethyl-1-(2,4-dichlorophenyl)-7-methyl-4-propoxy-1,2,2a,3,4,5-hexahydro-
1,5,6,8-tetraazaacenaphthylene;

40  4,5-dibutyl-1-(2,4-dichlorophenyl)-7-methyl-1,2,2a,3,4,5-hexahydro-1,5,6,8-tetraaza-
acenaphthylene;
5-(2,4-dichlorophenyl)-1-(1-ethylpropyl)-7-methyl-1,2,2a,3,4,5-hexahydro-1,6,8-triaza-
acenaphthylene.



69 22. The use of a conmpound according to claim?20, in the preparation of a
medi canent for use in the treatnent of IBS (irritable bowel disease) and

| BD (i nf Iomweognsy3 bowel di sease). 23. A conpound accor di RGTIGB0a0YISof
clainms 1 to 18, for use in the treatnent of 5 conditions nediated by CRF
(corticotropin-releasing factor). 24. g4 conpound according to any of clains
1 to 18, for use in the treatnent of depression and anxiety. 10 25. A

d t t.he,t t of
63 (1 fbaot & Bl s Honfe P |agﬁm€.wﬁ%r§@%3%@%3ﬂw%%é SR 26 A
phar nmaceutWheggin B@rﬁ)ésf erqn Arosd Y PEeN ragd am i rip ST o g ewstign gl 6f cl ai s

1 to 18 icompalmt f formulaiV), \dweemR7mﬂ1e4mWsordirnghadaﬂlty§/gmumept able carriers
or excipients. 15 27. A nmethod for t treatment of a manmal, i ncluding
man, in particular in the treatmentiof conditions nmediated by CRF,
conprising adm nistration of an effyectjve amount of a conpound according

to any of clains 1 to 18. 20 28. 0 khod, according to claim?27, in the
treatment of depression and anxi gty, c P1 si pg admi ni stration of an
effective anmount of a conpound Qp to any of clainms 1tol8. 29. A

met hod, according to claim27R"in the reatnent of IBS (irritable bowel
dlsease) 25 and IBD (inflammatory bowel disease), conprising

admi ni st r a}inOMe Qf ﬁ@nﬁ’eﬁaﬁlﬁ:%dn’xb“ou@@%twﬁéfem & SAOmMey raﬂceﬁﬁcgﬁc’% g &ny of
claims 1 381{31%)@ p]méRsasr&EPneB?na&%of dhfr il 93y of claims 1 to'18, for use

in thera
P a process for the preparation of a compound of formula (I) wherein R3 is hydrogen which

comprises a reduction of a compound of formula (Va)

(CH:!)m

ﬁ( 7

(va)
10  or a process for the preparation of a compound of formula (I), wherein X is carbon, which
comprises the reaction by heating of a2 compound of formula (VII),

Ola
(CHz)m

AN
N| (CH n Vi
1 i

R

wherein
15 L is a leaving group selected in a group consisted from halogens, and reactive residue
of sulphonic acid and
La represents a suitable reactive group able to render OLa a good leaving group with the
amine R,NH, (IX).

20  20. The use of a compound according to any of claims 1 to 18, in the preparation of a
medicament for use in the treatment of conditions mediated by CRF (corticotropin-releasing
factor).

21. The use of a compound according to claim 20, in the preparation of a medicament for

25  use in the treatment of depression and anxiety.
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22. The use of a compound according to claim 20, in the preparation of a medicament for
use in the treatment of IBS (irritable bowel disease) and IBD (inflammatory bowel disease).

23, A compound according to any of claims 1 to 18, for use in the treatment of
conditions mediated by CRF (corticotropin-releasing factor).

24, A compound according to any of claims 1 to 18, for use in the treatment of
depression and anxiety.

25, A compound according to any of claims 1 to 18, for use in the treatment of IBS
(irritable bowel disease) and IBD (inflammatory bowel disease).

26. A pharmaceutical composition comprising a compound according to any of claims 1
to 18 in admixture with one or more physiologically acceptable carriers or excipients.

27. A method for the treatment of a mammal, including man, in particular in the
treatment of conditions mediated by CRF, comprising administration of an effective amount
of a compound according to any of claims 1 to 18.

28. A method, according to claim 27, in the treatment of depression and anxiety,
comprising administration of an effective amount of a compound according to any of claims
1 to 18.

29. A method, according to claim 27, in the treatment of IBS (irritable bowel disease)
and IBD (inflammatory bowel disease), comprising administration of an effective amount of

a compound according to any of claims 1 to 18.

30. A compound according to any of claims 1 to 18, for use in therapy.



