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QUI NOLI NE AND QUI NAZOLI NE COVPOUNDS USEFUL | N THERAPY, PARTI CULARLY I N THE
TREATMENT OF BEGNI N PROSTATI C HYPERPLASI A This invention relates to novel
conpounds wWeafgihsdon therapy, particularly in the treatment ofp ' 4
prostatic hyperpf asia. 5 International Pdtent Application WO 5

di scl oses a nunber of substituted quinazoline conpounds which are

i ndi cat e(gUI INE NI QUBNAZOIINE GOMPOYNDSUSERULs BETHERADA PARTICWEARLY (IR FHE TRENTMENT OF
Appl i catigﬁ W%ﬂgyw *shed after the priority date of this 10
application) discloses quinoline and qui nazoline conpounds having a _
5- phenyl bstituent.  The co unds .a | ndi.cated in _the treatnent of _
beni on’ pr AHFSITERIG SRS SVEREBEPARG 3 i Hordl petientebiin JBE refiment
provi ded ¥f beniRf wditic | 1, [err] 15 - wherein R err] represents
Cerr] al koxy optionally substituted by one or nore fluorine atons; R err]
repres&nts H or Cerr]al koxy optionally substituted by one or nore fluorine

atons; R err] represents 5. ar 6x eterocyclic rjng containing at
| east onei%}‘ﬁﬁ“ﬁgiﬂo atent egP%l&FaF‘PBm%ngS@S%g é‘?‘ﬂes i AgNHBPSTG o6 pEyRsHEE
substi t ut gd: ; £ 3 f rrj

al koxy, Cﬁglr&rg]éoa ?f%%dr@mceﬁg@%i Fﬁcaf%‘f)?ég@%?grsg @?‘H§%QQS%R§£7- menber ed
het erocyclic ring containing at | east one heteroatom selected fromN, 0 and

et teaﬁcryi: ifertiagalc Bt APREaHEn UL 7 B0 Griblishad et e eFopcy dom of B0 anc
or oupl? 25 PPIREELETNARoR U ing 3ol AnARh A opatiE bl £ Sbot b ©

hal ogen, GEMRbapohRisirs IndfGhal inlthiRireathieR! 6f banigr sobetic hygebitesar | Rlerr] and
NHSO err] (Cerr] alkyl). and when S is a nenber of the ring system it may

be substituted by one or two oxygen atonms: Rlerr] and R err] independently

repr esent [ r al kvl.. or. to A t he a L Q i ch they are
attached A]E'gyr_ %rti}%%eéé tm%e%gphbﬁg%h%ﬁéé%aa {é??e%?’{}éi)?ﬁ"f?%g cont ai ni ng
at 30 |east one heteroatom gkl ected fromb._ O and S;

1

~ \”/\R‘
X

Y

R
R® NH, .
15 wherein _
R' represents C, , alkoxy optionally substituted by one or more fluorine atoms;
R? represents H or C, 4 alkoxy optionélly substituted by one or more fluorine atomg;
R’ represents a 5- or 6-membered heterocyclic ﬁng cdﬁtaim'ng at least one heteroatom
- selected from N, O and S, the ring being optionally substituted by one or more groups
20 * selected ﬁdm halogen, C,, alkoxy, C,, alkyl and CF;; |
R' represents a 4-, 5-, 6-, or 7-membered heterocyclic ring containing at least one
heteroatom selected from N, O and S, the ring being optionally fused to a benzene ringora
5- or 6-membered heterocyclic ring containing at least one heteroatom selected from N, O
and S. the ring system as a whole being optionally substituted by one or more groups
25  independently selected from OH, C,, alkyl, C,, alkoxy, halogen, CONR'R’, SO.NR'R’.
(CH,),NR*R? and NHSO,(C,, alkyl). and when S is a member of the ring system. it may be
substituted by one or two oxygen atoms: |
R? and R’ independently represent H or C, alkyl. or together with the N atom to which
they are attached they may represent a 5- or 6-membered heterocyclic ring containing at

30 least one heteroatom selected from N, O and S;

-
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PCT/ EP98/ 00143 2 b represents 0, 1, 2 or 3; X represents CHor N, and L is
absent, or represents a cyclic group of fornmula la, [err] in which Nis
attached twobsmosge positi on of the quinoline or quinazoline PCEEPI00143
absent or represents COor SOerr]; Z represents CHor N, mrepresents 1 or
2, and in addition, when Z represents CH, it may represent 0; 10

and n reprne , provided that the sumof mand nis 2, 3, 4 or
5; or reprlg%gﬁsgnéotﬁ’aél)élr%f formula Ib, [err] in which Nis attached to the

2-posi ti orX eépreseatsgCHPN; agd or qui nazoline ring; 15 A and Z
have the same significance as A and Z above, respectively;, R err] and
Rlerr] indefscabgemi|y represent H or CJerr] alkyl; and p represents 1, 2 or

3, and in addition, when Z. repre it may represent 0; or a
phar naceutical?rfe%%e@bst%?ﬁcgcgﬁ @%@'&’i%%?(referred to together herein as

""the 20 conpounds of the invention'@n) Pharnmaceutically acceptable salts
i nclude acid addition salts, such asN/ﬁydiré)chl ori detaand hydr obrom de salts,

and phosphate salts. 25 Al kyl and” %E‘gjy\,ﬁ(oups that R err] may represent
or inclsude can be straight chain bran 4 chain, cyclic, or a conbination

ool o o L B RO T ioh s Rl
PCT/ EP98/ 00143 A is absent or represents CO or SO,;
Z represents CH or N;
m represents. 1 or 2, and in addition, when Z represents CH, it may represent 0;
10  and |
n represents 1, 2 or 3, provided that the sum of mand nis 2, 3, 4 or 5;
or represents a chain of formula Ib,
R R’
L

N 0N 7
(CH), A" .

in which N is attached to the 2-position of the quinoline or quinazoline ring;
15 A’ and Z’ have the same significance as A and Z above, respectively;
R® and R independently represent H or C, 4 alkyl; and
p represents 1, 2 or 3, and in addition, when Z’ represents CH, it may represent
0; | |
or a pharmaceutically acceptable salt thereof (referred to together herein as “the

20  compounds of the invention™).

Pharmaceutically acceptable salts include acid addition salts, such as hydrochloride and

hydrobromide salts, and phosphate salts.

25  Alkyl and alkoxy groups that R'~ may represent or include can be straight chain. branched

chain, cyclic, or a combination thereof.

Preferably, R’ is an aromatic ring, for example pyridinyl, pyrimidinyl. thienyl. furanyl or

oxazolyl.



3 Heterocyclic groups that R err] conprises may be saturated or

unsaturated. However, it is preferred that the ring attached to L, or when
L is absent, to the quinoline or quinazoline ring, is saturated. 5 The
conpounds wb 98/5056¢ Nvent i on may be optically active. In parti BOTZEPIS/AA0M43 nay
exhi bit atropi soneri sm about the bond jogning Rlerr] to the rest of the

nol ecul e when an R err] substituent is in the ortho-position of the ring.
The invention includes all optical isomers of the conpounds of formula I,
and all diastereoisoners thereof. 10 Preferred groups of conpounds that may

be ment i ongfedobyd ?ﬁﬁpﬁﬁt iRA cWﬁiﬁBes by be Snfrated Jretﬂfsﬁﬁx?ﬁ&f ’FFJMY /it G9)

R err] represents Rl err] “represents 2-pyridinyl or

2-pyrimi dlpme;ferredﬂlat ¢ieb) ring Wmhm]l te bunpr iwhes Laissabisentatocthe Gruireiine rexdjuinazoline
N-containing rin ch is fused to a benzene or pyridine ring; for exanple
Rlerr] mayfelSsa g’é‘ﬁéated 6- membered N-containing ring which is fused to a
benzene ring substituted by NHSO err] ([ err] alkyl); (e) X represents N;
and (f L is absent. 20 According to the invention, there is also

provi ded dherceagpandsosf thednysntion ahayobe opneallgma:poemdn phrtichlr,i they fidyoskhibihi ch
conprises: (a) when X represents CH clizi n a conpound of forrrul a X,
[err] 25 iaHopiPmeris abaut thalpnd Jamga% ¢ Frstiofy \i@le@s whempre R’ substituaper r |

o T e, 48 e Brfb-ofyinbt W SRR iy L THESAAAA RcRBEPRH Shilh LR 8 hd ' 2
PCT/ EP9/ 0Q6A1§oénds of formula I, and all diastereoisomers thereof.

10

Preferred groups of compounds that may be_ mentioned include those in which:
(@  R'represents methoxy; ' |
(b)  R?represents methoxy;

(c) R’ represents 2-pyridinyl or 2-pyrimidjnyl;

15 (d) R* comprises a saturated 6-membered N-containing ring- which is fused to a
benzene or pyridine ring; for example R® may be a saturated 6-membered N-containing
rihg which is fused to a benzene ﬁng substituted -by NHSO.(C, alkyl);

(e) X represents N; and ;

® L is absent.

According to the invention, there is also provided a process for the production of a
compound of the invention, which comprises:

(a)  when X represents CH, cyclizing a compound of formula X,
R' N Y L . X
CH,
R’ CN
R!

S8
w

in which R' and L are as defined above;
(b) when A or A’ is present. and Z or Z’ represents N, reacting a compound of formula

XllIla or XIIIb. as appropriate.



[err] in which Rerr], Rerr], Rerr], X m n and p are as defined above,
with a conpound of forrmula XV, [err]
5 in which Rlerr] is as defined above, A" represents CO or S err] and Lg
repr esent sydlog/Sud%e N9 group; (c) reacting a conmpound of fopgoI/EPIXNbI4B,
[err] in which Rlerr], Rerr], Rerr], % and L are as defined above, with a
conpound of formula XX, 10 Rerr]-M

XIX in which Rlerr] is as defined above and Mrepresents substi;tut ed boron,
zinc or tin, in the presgmg_ of a palladlumcatalyst (s V\/n%n X

represents N, reacting a qorrp I forrrul a XXlI, [err] 15 imv\,hi ch
Rlerr] are & de eN b W, h Bpourls i&gﬂ Xf%lllb
as. appropri ate, whi ¢ é{err] Rerr], err p

and p are as defynes abtxve (e) when A or. /
conprises a Ridcl epphiYic nitrogen atomin ®he
attached to L. regcting, a conpound of fornula
appropri ate: WO 98/ 30560 _

PCT/ EP98/ fDWAZhR Pe R ] R1, X, Wh) £ hn&[pedre]as ddfived Jabo¥d, evit] a cSmpbéund'of fBimiuilaand
p are as defined above, and Lg is a |eaving group, with a conpound of
formul a XXI¥X, 5 HR[ err] XXI X in
which Rlerr] represents the groups dghi ned by R[err] above which contain a
nucl eophilic. nitrogen atomin treTI ndsLgt hi s nucl eophilic nitrogen atom
being attached to H, (f) conversion of a conmpound of formula I in which L
repr esent th whighcRt & @ definedfabove, A” represents CO or SO, and Lg represents a leaving

ents CO and R[err]
fjeterocyclic ring
IIlNazor XXVIIIb. as

group;
()  reacting a compound of formula XVIII,

/N\”/L\R4 XVII
x X .

in which R', R%, R®, X and L are as defined above, with a.compound of formula XIX,
10 . R-M - XIX
in which R’ is as defined abové and M represents substitﬁted boron, _zinc or tin, in the

presence of a palladmm catalyst;

(d)  when X represents N, reacting a compound of formula XXII,

l
-z \”/ XXII
R? x-N : |
) 23 : .
R NH,

15  in which R"? are as defined above, with a compound of formula XXIIla or XXIIIb, as

appropriate,
A R’
(CH,), VRN R
=z R' XXl | z! _R
' ~aAr XXIIib
HN —_ N~ cH)
(CH,),, H tp

in which R*, R®, R". A, A", Z. Z°. m. n and p are as defined above; _
(¢) - when A or A’ represents CO and R comprises a nucleophilic nitrogen atom in the
20  heterocyclic ring attached to L. reacting a compound of formula XXVIIla or XXVIIIb. as

appropriate,



10 fornmula la, to a correspondi ng conpound of formula I in which L
represents a chain of fornula Ib in which Rerr] and R err] each represent
H, by the action of a strong base; (gQ) when A or A is absent and Z or Z
represent wol9ssesaat i ng a conmpound of forrmula Xl 1la or X || b PGELERSOMA]
above, with a conmpound of fornmula XXX, ¥5 _ R4- Hal
XXX in which Rerr] is as defined above and Hal represents a hal ogen atom
attached to the ring; or (h) vien X represents N, L is absent and R err]
conprises a nucl eophilic ni troggkLatom in the heterocyclic ring attached to
the quinoline or quinazol®HdarjMg~Lgeacting a conpound 20 lfornmula XXII,
as defined above, with a cc})rrpo nd of formula XX X as def I ned & £ and

where desire®' s Neenegysting the R esuiting Tgm,)of Tornul a |
into a pharnace |y laccept abl'e salt or vi brsall In pro?:esé’ (a), the -
cyclization may~he eawyj¥d out in the pr esg@nee xstrong base (for 25
exanpl e li t hifum dif] sopfopylam de)_in a sol vent i clh does not adversely
affect the reacti & (fxH, exanpl € ‘gf'f'ahydrofuralﬁ) aNBund room t’gﬂﬂﬂ?ature
and quenched with water. In a variation, it nay bhe perforned using

pot assi umniyhichR'AeRY, R'.aXsBi &'e M, nstidip 818 asidstingd aboye i5cp leaviperErouh e.
Alternatively, it ma Ej? ey f d using zinc chloride in a WO 98/ 30560
PCT/ EP98/ ¥ 4‘§°§’P§8P€8 T[or&ﬁfa s not adversely affect the reaction (for
exanpl e tetrahydrofuran), at the reflux tenperature of the solvent. In
process (b), suitable | eaving groups are OH and C. Wen the conpound of
formulsa -5 XV is a carboxyl HR*cid, the re@XPon may be carried out in
the presence of conventional coupling . agents [for exanple

| - hydr oxybenzotri azol e nonohydr at.e, 1-(3-

di net hyl agg opyal )3 i def p j BéMetai ilic.
4- et hyl ?rg?r gﬁ’g‘ﬁ ge] )ﬁpr:ksgﬁtgg#lé\:/g?]%\?m?ég%ggoﬂg’gﬁn%? %ﬂygf?el y alfnf aecrgtuc![eﬁghxll
reacti on gitegesxipinth€rhg, this@ublepplilic aitragen atopu being atached tpll; at ure.  When

the | eavin ro is O, the reacgti be caryied out in a 10 ol vent
whi ch doed not cgtg@g%p§aaq°ﬂ@epn 98 towaetd T ‘(’ﬁ‘& Ile&%i’ﬁ%ﬁ”étlsc%f%- 19 %ﬁ%PB\r/"?])

ot 1ol o PRy o R Bibof il porio e QIR EHER [T RfreRars a chaln of
B( CH[ er r ] farhfild Tbih&iHith RSMIRT @akch réprbsent HObY theractibh of 4 $ydrybaseor ZnCl . The

reaction may be carried L
(® when A or A’ is absent and Z or Z’ represents N, reacting a compound of formula

XIlIa or XIIIb, as defined above, with a compound of formula XXX,
15 : R%-Hal -~ XXX

in which R! is as defined above and Hal represents a haiogen atom attached to the ring; or

(h)  when X represents N, L is absent and R* comprises a nucleophilic nitrogen atom in

the héterocyclic ring attached to the'quinpline or quinazoline 'ring,'reacting_a compound of -
20 formula XXiI, as defined above, with a cbrr_xpound of formula XXIX, as defined above;

and where desired or necessary converting the resulting compound of formula I into a

pharmaceutically acceptable salt or vice versa.

In process (a), the cyclization may be carried out in the presence of a strong base (for
25 example lithium diisopropylamide) in a solvent which does not adversely affect the
reaction (for example tetrahydrofuran) around room temperature ahd quenched with water.
In a variation, it may be performed using potassium hydroxide in a solvent such as DMSO

at an elevated temperature. Alternatively. it may be performed using zinc chloride in a



out in a solvent which does not adversely affect the reaction (for exanple,
when Mis 15 B(OH)[err], a mxture of toluene, ethanol and | M aqueous
sodi um carbonate) at an el evated tenperature (for exanple the reflux

t enper at umeO 08/3as6& sol vent). Optionally, when Mrepresents ZRCI/EDPS/00143
substituted Sn, copper(l) iodide nmay be gised as a co-catalyst. In process
(d), the reaction nmay be carried out in a solvent whi ch does not adversely

ffect 20 f
(for exanti e AR P& por e Ug IR i WhARS, ol St PEBRTRG g, e 8R°°
100[ err] qeﬂukrteraf,gﬁmo{m}, soleht abI e |l eaving groups i ncI ude O . The

reaction nay be carried out in a solvent which does not adversely affect
the reaction (for exanple THF) in the presence of a 25 base (for exanple

t t hyl ' - at _Th ' b d out '
w thout | BLPEbr ol RitEhiE JBTitE Biotes R, O BT Wit foeloriapui of Biatieng
compound givfie wea}&bx%hé h&idOtheteadtidn\ihay bk rchma&ﬁ@nez Sene© TP QUAvENRD

formula XXIX. In thiS case the |leaving group is - iﬂe reaction maymée
carried ocauplinga sgentent [fahi cexample ndt-h)aidwbsuoyn@oieectmbhmwtae,t | oh(3-f or

o S e S i 20

PCT/ EP98/
Lt yfnich dgégﬁﬁﬁ‘k&%%ééa‘?g??ﬁ’gﬂgﬁr le SELERF of of Mol

di i sopropyl am he reaction
not. adver ey tethperatird. hWheaatbtlleavn(g groupxizn@l, eheTi-dléynon magrlm:med g:)n in ae
reactjon may be carried out in ol vent whi ch does llxﬁtlversel affect 5

the rthct miﬁer{tmcfésl%ﬁwpbadd/eme!at get Hhe Tragtippy(for syamp S in the

presence of a base (for exanple triethylamne) at an el evated tenperature
(for exanple 80[err]C). In process (h) , the reaction may be carried out in

a sol vent Im\/?tdébssd@ystheqiauﬂdmr cathlystambe de ﬂehﬂus(&&ﬂienmphééphineaﬁﬁlmhﬁn M
a-m xture of n-butanol and di net %aoe am de) in the presence of 10 a

base (formaxReHREOH):i ROH, ﬁﬂ.n%’}( CHhCELCHas eaZ@%pEbeatea?@r{ may begamisde

100 o}
react on O SEBEBNC R Rl Aof adyprSly BEQE §RSreaidy (FBY ctfiBler AR MK
def i ngsl aBGGH),, Wirhfxhite GO HSILERS, iethanelf arfl GMdeﬁﬁb Qfdiﬁ:ﬁ.rdﬁtﬁo@a?éb lat an elevated

temperature (for example the reflux temperature of the solvent). Optionally, when M

represents ZnCl or substituted Sn, cépper(I) iodide may be used as a co-catalyst.

In process (d), the reaction may be carried out in a solvent which does not adversely affect
20  the reaction (fbr example n-butanol) in the presence of a base (for example triethylamine)

at an elevated temperature (for example 100°C).

In process (e), suitable leaving groups include Cl. The reaction may be carried out in a
solvent which does not adversely affect the reaction (for example THF) in the presence of a

25  base (for example triethylamine) at room temperature.

The reaction may also be carried out without isolating the compbund of formula XXVIIla
or XXVIIIb, by reacting a compound of formula XIlIIa or XIIIb with triphosgene and a
compound of formula XXIX. In this case the leaving group is -CL. The reaction may be
30 carried out in a solvent which does not adversely affect the reaction (for example CH2C13)

in the presence of a base (for example triethylamine) at or around room temperature.



[err] in which R err] and L are as defined above. and phosphorous
oxychloride in dichloronethane at the reflux tenperature of the solvent. 20
Conmpounds of fornmula Xilla or XIllb [see process (b)] in which X represents
CH may be woepaossd from conpounds of fornula XVa or XVb. as BODER00343.
[err] in which Rerr],Rerr], Rerr], m,n and p are as defined above, by
bubbl ing HCl gas through a solution of t%e.corrpound I n di chl or onet hane.

WO 98/ 30588 ] . . s . .

PCT/ EP98/ HbRISeS (B Nt Yrage basssinfldsdithivp digapropylamide , The sragtion g be
conpounds .gt: I : 13l ' s h
RLorr] . REarey Suf PaclVeef it el nof BiARRIAE O el lfop camle MY
usi ng potassi um hydroxi de at an el evated tenperature (such as 90[err]C) in
DVMSO, or lithiumdiisopropylamde in_ a solvent that does not adversel

af f ect t hin piogessi(8h the mackqmmay becarriedi At im? solxent vhiehudersmeb advessabe affectr e

and quenchin L L henat er. . I r Xvlb may b
o M P Sl D oo S BEATES n BB M8 iy L BBl
conpound  g@bade(foid:Aamplé trivthlantive) & anadevard epératuse ﬁéﬁé}iﬁnp‘l@i_&ﬁ“@gph Rlerr],
Rlerr], m n and p are as defined above, by the nmethod descri bed above for
15 produci ng conpounds of formula X. Conpounds of forrmula Xilla or XllIb

i o Py PEBESRAY e crehgn Py e AREEL bty R AV GRERL Aushisot AR
formul a Xiflelracion’{6r'éRample ARPERR fH-Butanol and dimethylacetamide) in the presence of

10 abase (for example triethylamine) at an elevated temperature (for example 100°C).

Compounds of formula X [see process (a)] may be_ prepared by reaction ofa compound of
formula X1,

R NH, X1

R’ “CN
L
15 " in which R'? are as defined above, with a combination of a compound of formula XII,
O. L . X1t

Y \R-l -

CH,

in which R* and L are as defined above, and phosphorous oxychloride in dichloromethane

at the reflux temperature of the solvent.

20  Compounds of formula XIlIa or XIIIb [see process (b)] in which X represents CH may be

prepared from compounds of formula XVa or XVb, as appropriate,

O
. R’
CH R .
. ( l’)""N/U\O'Bu‘ I L o
' N_ _N \(
R - = (CH,),
' O'Bu
R? A
XVa
R’ NH XVb

in which R, R% R’, m. n and p are as defined above, by bubbling HC] gas through a

solution of the compound in dichloromethane.
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PCT/ EP98/ 00143 9 [err] in which Rerr], Rerr], m n and p are as defined
above, using the conditions nentioned for process (d) above. 5 Conpounds
of fornmul woXo83dsed see process (c)] in which X represents CHPGRAEPBS0QI4Xpar ed
by cyclization of a conmpound of forrrulag(X, [err] in which Rerr], Rerr],
Rlerr] and L are as defined above, using the reaction conditions nentioned
in process (a) above. 10 Conpounds of formula XX may be prepared by
reacting a conmpound of formula XXI, [err] in which Rerr] and Rerr] are as
defined a fE@W ngﬁgm | he
nmet hod delg% ughé Eove or tggr%gﬁ% on o%‘re‘g(;ﬁorrggidn S oapggfonrgﬁgdj)%%%S
Conpounds ooXVIby asdppropriate, i n whi ch X represents N nmay be prepared by
reacting a conmpound of formula [1, [err] in which Rerr] and Rerr] are
as defined above. with a conpoundjof formula XXIlla or XXIIIks 20 as
appropriate. as defined at(@im. ALng t he reaction condi®ions |rrent|oned
above for process (d) 305 I '

PCT/ EP98/ 0014%' Nof~ or mul a R Qﬁes‘é'e )\fd (h)] may
be prepared from rrpou d of foi mul a XXI'V, &Hg)d

RI

XVla XVIb

5 in which R"’, RS, R, m, i and p are as defined above, by cyclization using potassium
hydroxide at an elevated temperature (such as 9_0°C) in DMSO, or lithium
diisopropylamide in a solvent that does not adversely affect the reaction (for example

tetrahydrofuran) around room temperature and quenching with water.

10 Compounds of fom;ulh XVla or XVIb may be prepared: by reacting a compound of °
formula XI, as defined above, with a compound of -formula XVIIa or XVIIb, as

appropriate,
1 |
7
(CH,),, G R
| | OB XVl T [L o
o.__N s XVIIb
Y TS(CH), - OY N‘(CH,), \(.

CH, _ - . CH, O.Bu
in which R%, R’, m, n and p are as defined above, by the method described above for

15  producing compounds of formula X.

Compounds of formula XIlla or XIIIb in which X represents N may be prepared by

reacting a compound of formula XXII,

R’ N Cl '
z \Ir , XXH
: N
R
- R NH,

20  in which R' are as defined above, with a compound of formula XXIla or XXIIb. as

appropriate,



in which Rerr] are as defined above, by reaction wwth POCl[err] and
NN- di met hyl aniline. 5 foll owed by treatnent wth amoni a. Conpounds of
formula XXIV may be prepared froma conmpound of formula XXV, [err] in which
Rl err] andvdrbsrsesko are as defined above, by reaction with a cBGEERPR0IS3
formula Xl X as 10 defined above using ghe reaction conditi ons descri bed
above for process (c). Conpounds of formula XXV may be prepared from
conpounds of fornmula XXVI, [err] in which Rerr] al;n{d Rlerr] are as defined
above, using conventi @myl_techniques. 15 Commdunds lof formula XXIl may al so
be prepared according tjo S¥Hene 1xxma WO 98130560 Nu
PCT/ EP98/ 00143 11 [errl-!N(‘q Sunds of formul w Kla and 111 b [ see

pre

process (e)] in which Lg réepfesents d may be far ed from conpounds of

f I . : . . _
aacti on ey Aak Koy Bl dn, BoyrPR 00 s Hefine® KpbAR Sohig ok fohaled MpRaRa oee

af fect therdceactd)abovef or exanple CH err]C[err]) in the presence of a base
(for exanple triethylam ne) at around -10[err] C. Conpounds of formula X may
al so be prepared by reaction of a conpound of fornmula XX with a conmpound of

formul @ XX _using t condid 4 Il . for. 10 unds of
For mil Se. SormiRands O gl TP (e RESe O5F il phicf fifRon It Mg eHled
XXITTD.  X¥Yleychightidn a6 copigodideoffothigla XXpwn or are avail abl e using known
techniques. as illustrated by the Exanples. 15 The internedi ate conpounds

of fornulae X. Xlilla. Xl Ilb. RXY Q];k’-aqp XXVIg4 b forma further
aspect of the invention. '
_ R CNCH’ B .
I

in which R', R?, R* and L are as defined above, using the reaction conditions mentioned in

process (a) above..

10

Compounds of formula XX may be prepared by reacting a compound of formula XXI,

R NH, |
XXI
R CN
. l |

in which R' and R? are as defined above, with a compound of formula XII as defined

abm-/e, using the method described above for the breparation of compounds of formula X.
15

Compounds of formula XVIII in which X represents N may be prepared by reacting a

compound of formula XXVII,

R! N Cl ' '
z \”/ CoXXvi
', N
R .
1 NH,

in which R' and R? are as defined above, with a compound of formula XXIIla or XXIIIb.

20  as appropriate. as defined above. using the reaction conditions mentioned above for process

(d).



WO 98/ 30560.

PCT/ EP98/ 00143 12 It will be apparent to those skilled in the art that
sensitive functional groups may need to be protected and deprotected during
synt hesi s wo 9av3assopound of the invention. This may be achi e\RGI/ERSS/00143
conventional techniques, for exanple asjglescribed in 'Protective Goups in
Organic Synthesis' by T WG eene and P G MWIits, John Wley and Sons Inc.

1991. 5 The co un of i t I se_the SSess
phar macol STERIRG, B Vot i YEHSC pRICRREE 8 B 1" BRY° By iBtAeRE BFR
useful i ncdfpodrdesFifomitia XX1¥, nunber of conditions including hypertension,
myocardi al infarction, nmale erectile dysfunction, hyperlipidaem a, cardiac

arrhythni a and beni gn prost a®'<_hyperpVasi 88 The lptter condition is of
greatest 10 interest. Thus, ac aEl‘anot hef“aspect of the invention,
there is provided a nethod of ,i/egtwsyl 8f benign prostatic hyperpl asia
whi ch conprises adm nisteri né‘ a thHerapgutically effective anount of a
conpound of the invention to a patRentoBuffering fromsuch a disorder. The
use of the compounds of the inventign as pharpaceuticals, and the use of

the compoimadidf Rihare ay aefinesh abeves (hy FeastemapithrRBOGH and peNdimsthylandine he

treat nent beni an prostakli .. ‘hyperplasia. are also provided. The
conpo dsf°3i°"f°ﬁ}>'ﬁﬁ“x?§ﬂ?}%8ﬂ @32dmi ni st er ed by any convenient route, for
exanple orally, parenterally (e.g. intravenously, transdernally) or
rectally. The daily dose required will of course vary with the particul ar
conpound Cempoundseoffarnile XAV maybe prepared ftonya corapauad cfformuladXWi h t he
severity of that condition. Hgwever, 'in ge (;lral a total daily dose of from
about 0.01 to 10ng/ kg of bod}‘ wigNNZa prefer aglyy about 0.05 to | ng/kg,
is suitable, adm nistered from ‘tifes a day. Oral admnistration is
of particular interest. The ' he invention will generally be
adm nistered in the formof a suithblel25 pharmaceutical fornulation.
Thus, according to another aspect bf tRY¥ invention, there is provided a

phar maceut i cal , for nul.ation i,nel udj e |y 90 | of
a corrpounﬁ1 %ﬁ‘cf‘ﬁg ﬁ\g i S%d%}gneégé%g%,gor erfegmd’ﬁt%ﬁ ‘étdp%zéﬁrﬁg% %gﬁérﬁélaﬁ?gg% abl e
adj uvpmt . déﬁdéd%&v@ﬁsiﬁ%ﬂfeir@dctioﬂ' kenditiedsdrecribed aBbvd for ptdcadsi(ep i s preferably
in unit dose form Such forms include solid dosage fornms, for exanple
tablets, pills, capsules, powders, granules. and 30 ° suppositories for
oral, pargnteral  or.Jecta mni.stration. and |iqujd.dosage rys. for
exanpl e S&Bﬂpf’ﬂn‘b‘aqférﬂ‘?‘é‘flﬁboégmib&%ep % %’B&H%‘PB‘%@.S °§g‘??"§g‘l‘ mf;\ﬁoured

syrups, flavoured _ R NH,

- XXVI
R*” 'CO,CH,CH,
[

- in which R! and R? are as defined above, using conventional techniques.
15

Compounds of formula XXII may also be prepared according to Scheme 1:



W 98/ 30560

PCT/ EP98/ 00143 13 enul sions with edible oils such as cottonseed oil, sesane
oil, coconut oil and peanut oil, and elixirs and simlar phar maceut i cal

vehi cl es. VBDB8/MS60T nul at | ons may be prepared by mxing the RETERIS00143
ingredient with pharmaceutical 5 carrijgers, for exanpl e conventional
tabletting ingredients such as corn starch, |actose, sucrose, sorbitol,
talc. steari CR.aC| d, nagnesi um st ear ate, di caI ci um phosphate, gums and ot her

di luents, for & I e water, na honﬁ s preformul aphb@n
forrrulatlonln t Re ctlveln l’edlent formy dispersed,so that
it may be r e I y sutT ﬁgd into, equal ly &% e bpt dosamddifeor s
containing typically 1 to about 500ny off t ACCHyve ingredient. The

10 solid dosage forns may be coated or otherw se conpounded to prolong the
action of the fornmulation. The fornulations of the invention nmay al so
contain a human 5-a reductase i nhi b| tory compouggd,see | nternational Patent
. Application WO 95(28397], N&BF:a conBoupdaofi®he Bovari nverRN gingotitd be
presented in a rraceut-l—e-a-I—-pack al g ont ai rreg—& _human.' reduct ase
inhibitory catrpoyfid-@s a omedN ned miepyrateon fOMCsi nmul tRfes@S  ceeparate or
sequential use. TFhe conpounds of the invention nmay be tested; i n t he screens
set out below. 20 Contractile responses of hunman prostate Prostagxxg tissue
was cut into longitudinal strips (approxinately 3x2x10 mm) and suspended in
organ bat hs under a resting_tension.of 1 gin Krebs Rl nger bi carbonate 25
of the fol | okl tHitposirN ONaCl | paddiPmr KC® N&k£f', (2.5),
KH err] Pg err] , I\/gS NaHCO3(25), gl ucg 11%, and gassed
with 95% 0, 15%nestf@pr] . "1 on al s ~eoHEgai ne’l10 Cocai ne and 10 nM
corticosterone. Tissues wer sed to a sensitising doseHof  (xxvin
(-)-noradrenaline (100 mV) and washed over a 45 mnute peri od. |sometric
contracti ons weeenobt ai ned in response to cumul ative 30 ~additions of

(-)-noradrenal i nexto obt a I aurves in all tissues. A further curve
was then genera Ied inthep nce or absence of antagonist (incubated for
2 hours). R

— Scheme 1

o N

Pd(PPhy),. Cul
ol CU (XX

dioxane

Compounds of formula XXVTIIa and XXVIIIb [see proce§s (e)] in which Lg represents Cl
xﬁay be prepared from compoﬁnds of formula XIIIa or XIIIb. as appropriate, by reaction
with triphosgene. The reaction may be carried- out in a solvent which does not adversely
5 affect the reaction (for example CH,Cl,) in the presence of ?. base (for example

triethylamine) at around -10°C.

Compounds of formula X may also be prepared by reaction of a compound of formula XX
with a compound of formula XIX using the conditions described for process (c).

10 '
Compounds of formulae XI, XII, XIV, XVIIa, XVIIb, XIX, XXI, XXIIa, XXIIb, XXIIla.
XXIIIb. XXVI. XXIX and XXX are either known 61' are available using known techniques.

as illustrated by the Examples.

15 The intermediate compounds of formulae X, XIIla, XIIIb, XXII, XXVIIla and XXVIIb

form a further aspect of the invention.



Ant agoni st affinity estimates (pAlerr]) were determ ned using a single
concentration of WO 98/ 30560 '

PCT/ EP98/ 00143 14 conpeting antagonist, pA, = -log [A]/(DR-1) where the dose
rati o (DRwobpsbosse ve t o correspondi ng controls, was producedPOYERISNO4] e
concentration of antagonist [A], assum ng conpetitive antagonismand Schild
regression close to unity. 5 Anaesthetised dog nodel ofprostatic pressure

Anaest hor TORT b Sapastic PR SHTLPE ot sEnsivertimesiotel §Bhbs Y Ferd b
cannul a WasorbS&Phide g_cpr@dé&éd‘ﬁﬁﬁﬁé bes ica%:mdraf HeSih@ftionS| Tils may be

pent obar bi't one i nfusion. i:he animals were 1 _respirated with air

usi ng a BiachiewddSby espventiomal t¢dliniqghesiofas. examplenassdescribed irCAProtsstiye Litpups éd t o
mai ntai n bl ood gasses, jn._t range rid, 90--11Q . : errl. 35-45 nm
Hg, pH 7. %ngﬂ_lq W%LXER%@&W@%WWP%%&’@%@Sggscﬁceﬁﬁ‘c using a
heat edsoperating table. Catheters were placed into the left fermoral artery

for recording blood pressure and into the left fenoral vein for conpound
adni ni st r Jhis @@mpbiasistof e inventionran¢ asefisiberarse tibychosseas phermiaealdgical detiGtGin A

| aparotonmy was perfornmed to cannul ate bot.h ureters to eveni change of
fluid vol @rnals.t m%armhaﬁaapmxﬁﬁe B?ﬁf@i laéﬁ%gf%if%frgf{wwb%f Lcongitions
capacity b ' | ef. I | . e
bal | oon \/\g@l\l‘@ﬁg ggbt\%)e ai ;Ppg‘%&!t ledf%gft?%&e’pg?mw t hdr g%faﬁértjtaﬁ “?ﬁ%h%lgﬁr@gh
becane | odgeithci Arrhyftiemiar 4Rl bérfign \prostdticviaperplaid. r (e lagterdcqidition iy of gruatest

Bal | oon 20 pressure was recorded_via-a Druck transducer. Prostatic

pressdPe anteresta sy acsarding,ter annthex aspert pE theapuentignathereqis previded; » apathedophs s

Nt or ol & SRBBUHAL P aront st RRE vhR, AR Al ey b iGabihtd7
U S A). CRERARMOUMESEa EGRSouAl of Thdinventidn 1BRAChatient suffefify 86m such aldisotgh a

catheter in the fenoral vein. 25 . Responses to phenyl ephrine (1-16
[ err] g/ kg Thewse bfithe abmpeyndsef thedbientine as phargacrutieals apd the use of drrccompoyais e

i i st L4 MR BF ReaRBRG op doBsrtoats B TRAE of Hefgn mromeie
befor¢5comgbégﬂgghog}¢gfmg{:@méh.ephr| ne curves (constructed up to a maxi mum

dose of 12

The compounds of the invention may be administered by any convenient route, for example
orally, parenterally (e.g. intravenously, transdermally) or rectally. The daily dose required
will of course vary with the particular compound used, the particular condition being treated '
20 én'd with the severity of that condition. However, in general a total daily dose of from about
0.01 to 10mg/kg of body weight, and preferably about 0.05 to Img/kg, is suitable,

administered from 1 to 4 times a day. Oral administration is of particular interest.

The compounds of the invention will génerally be édministered in the form of a suitable
25  pharmaceutical forrﬁulation. Thus, according to another aspect of the invention, there is
provided a pharmaceutical formulétio_n including preferably less than 50% by weight of a
compound of the invention in admixture with a pharmaceutically acceptable adjuvant, diluent
or carrier. The pharmaceutical formulation is preferably in unit dose form. Such forms
include solid dosage forms, for example tablets, pills, capsules, powders, granules. and
30  suppositories for oral, parenteral or rectal administration; and liquid dosage forms. for

example sterile parenteral solutions or suspensions. suitably flavoured syrups. flavoured



[err]g/kg in the presence of test conpound). 30 Due to a,-related
dysrhythym c properties of phenyl ephrine. absol ute maxi nal responses were
not obtained but were taken as 10 % greater than the control_response WO
98/ 30560 WO 98/30560 - | Rﬁ?’ﬁfﬂy@}' 143
15 obtained with 16 [err] g/ kg phenyl ephriigne. Drug concentrati ons were

cal cul ated on the basis of nolar weight of conpound/ kg body wei ght thus

al | owi ng y .arr I | | ' '

Fat i 05 derPyBR SSuPAHRE bls s £ oRbaty B sohe ol I b ol bR ong
conpoundselpfirsidhd sirilaphh@nacemicahveliciede advant age that they are nore
potent, have a |longer duration of action, have a broader range of activity,
are nore stable, have fewer side effects or dare nore selective (in

W thout oSl Toriatiese raey B Brgedd uf s St At bdaRn Bk priBREY "' ©
they & e dfiriedPioR ekfinplelcBfivenyiGhal tabISHOP RigfedightOnicR bt Corh SfaedH, RictoseMuiiss, Of
the a, -adrenoceptor), or have other nore useful Brogert i es than the

conpoundssarbitelhtalg) sieanic anid, mapmesipmpstaarate diqaleivm p cghns,andrasher diluents,ng
exanpl es, _in which the faqllow,ng abbreviatd ons may. be used: 15. uoH =
but anol DR SXERPIFRT, 48 AP A HOBRKou PRSP o, oy Eich the ‘acive
1, 3- di met gl s Psthat it'Dayde FealitPaBANER i i

di et hyl s%%dg%tgseﬁ?go rhﬁvED%g%gé e%' hylaelnedaityg?(ri net gfr aacet clma(l)c?qclilalllz’{ 8%%‘:“?
et hyl acetutit dofag©fbrmsabhiainig typicaliy from\k Dkd about5¢0mgof the active ingredient. The

10  solid dosage forms may be coated or otherwise compounded to prolong the action of the

L

formulation.

The formulations of the invention may also contain a human 5-a reductase inhibitory
compound [see International Patent Application WO 95/28397], or a compound of the
15 invention could be p'resented in a pharmaceutical pack also containing a human 5-o.
reductase inhibitory compound as a combined preparation for simultaneous, separate or

sequential use.

The compounds of the invention may be tested in the screens set out below.

Contractile responses of human prostate

Prostatic tissue was cut into longitudinal strips -(approximately 3x2x10 mm) and
suspended in organ baths under a resting tension of 1 g in Krebs Ringer bicarbonate
25 of thé following composition (mM): NaCl (119), KCI (4.7), CaCl, (2.5), KH;PO4
(1.2), MgSO, (1.2), NaHCO; (25), glucose (11), and gassed with 95% 02/5% CO,.
The solution also contained 10 mM cocaine and 10 mM corticosterone. Tissues were
exposed to a sensitising dose of (-)-noradrenaline (100 rﬁM) and washed over a 45
minute period. Isometric contractions were obtained in respénse to cumulative
30 additions of (-)-noradrenaline to obtain control curves in all tissues. A further curve
was then generated in the presence or absence of antagonist (incubated for 2 hours).

Antagonist affinity estimates (pA,) were determined using a single concentration of



25 mn = mnute n-BuOH = n-butanol p.s.i. = pounds per square inch THF =
tetrahydrofuran tic = thin |ayer chromatography 30 Internediate 1 |
-(t-Butvl oxvcarbonyl)- 1, 4-di azepane WO 98/ 30560 _

PCT/ EP98/ 3.9830560 To a sol uti on of hanopi perazi ne (100g, 1. ®CRHEPP8/LME3
triethylamne (210m, 152g, 1.5nol) in Gylerr]C[err] (500m ) at Of[err]C
was added a solution of di-(t-butyl) dicarbonate (195g, 0.89nol) in

CHerr]dJ[err 300m ). Th L Xtuye 0 m 1. 0 m., ..

t enper at ure a']r“rﬂ"éﬁ"?g %%‘%WSQSQAZ Tgi?ga%gp % Qgﬁgrf itt%e&%em@féﬂﬁ] BFYE R was
evapor at ed UndgfredRHUNE LoRirBRS WaS prddiRed ®5U §ihgle dofRednkdfoNdE aRfagbhiki PARd
between ether and 2N citric acid and the aciueous | ayer was extracted wth
et her (4x200maysuniihg competitive antagonismeandtSichild regressioni¢logaitaepitibus NaOH and
then extracted with CHerr]Cd [err] (4x400m ). The conmbined CHerr]C [err]
extracts were washed with H20 (2x), saturated brine (Ix) and dried over

MySq g_'[] 4 @?&fﬁ?@g#ﬂg]g@g@ﬂbﬁ%ﬂ re RALBIBYA preslrk OWEd Dy azeotroping

W th err err the title conpound as a yell ow waxy solid
(94.3g, 53%. Rf 0.25 (CHerr]dJ[err]/MeOH0.88NH err] 90/10/1, v/v). M

mz 201 (M) . Found: C,58.86; H.10. 03; .N, 13. 58;. N ,

0. 05, OF{or 1) CIMRRRS Ty eides €148 s Doy Welgh werkseombobetisad Wifh o ot 6

2 1 -(t-Butyl . | - - di

AT S G R b gl
- 19, 0. @B : i Vi, re vegre W

a solgut i on of 4?é[$orphq'l I necar bo%l 210 chol oride &64. Bm , 82.0qg, 0.55n0l)

i Edgﬂ%‘{ ' 19] [];eeps;p}ra(e;d_w_#?halr BHEE £l fdrM_&Ef‘FﬁPHa%QB%@ Pﬂb_c?a&?" SrswertehpEPddur e

u : I . i

CHerr]dJ[err ]a W&%gg?)maéﬁam\;\ebgéédeg&% tlﬁ tﬁiﬁig&??f)& I§g'(r:lilg “%gx%(ﬁrgé{sssﬁ? 0t ed

brine (1 x500mHg, g 783-P¥S:r Bédy¥mperature was maintained at 36-37.5°C using a heated

operating table. Catheters were placed into the left femoral artery for recording

blood pressure and into the left femoral vein for compound administration. Heart

15 rate was recorded via the lead II E.C.G. A laparotomy was performed to cannulate
both ureters to prevent change of fluid volume within the bladder. A 7F cardiac

catheter (with a 1.5 ml capacity lﬁ)_alloon tip) was inserted into the bladder via the

urethra. The balloon was filled with air and the catheter withdrawn until the balloon

became lodged in the prostate, which was confirmed by digital pressure. Balloon

20 pressuré was  recorded vi-a a Druck transducer. Prostatic pressure and
haemodynamic parameters were madé on a Grass Polygraph (Grass Instruments,

Qﬁincy, Mass, U.S.A.) and the data measured on line using a Motorola 68000-based
rhicrocomputer system (Motorola Inc., Temple, AZ, US.A).  Compounds were

made up in PEG 300 and administered i.v. through a catheter in the femoral vein.

25 Responses.to phenylephrine:(l-l6 ug/kg i.v. in saline) were obtained to generate
- control dose-response cun'es. (two control curves for each experiment). Compounds

were administered (in terms of compdund base) at 10-300 pg/kg i.v. 5 min before
construction of phenylephrine curves (constructed up to a rriaximum dose of 128

pg/ke in the presence of test compound).

Due to o,-related dysrhythymic properties of phenylephrine. absolute maximal

reéponses were not obtained but were taken as 10 % greater than the control response



and evaporated to give the title conpound as an off-white solid (141. 7qg,
98% . Rf 0.80 (CHerr]dJerr]/MeOH0.88NH3 90/10/1, v/v). MsS Mz 314 (MH).
Found: C,57.50; H, 8.69; 25 N, 13.41; Cerr]Herr]Nerr](err] requires C,
57.50; H, v8o68i3055013. 41% | nternmedi ate«3" PCT/EP98/00143

1- (4- Mor phol i necar bonvl ) - 1. 4- di azepane hl)gdr ochloride 30 A solution of
Internmediate 2 (140.0g, 0.44nol) in CHerr]dJ[err]/MeOH (1/1. v/v. 600m)

at 0C was saturated wth HCO gas and .the reaction m xture was, stirred at
room t enper at L?F’@“l?%d‘&‘h RIPEH‘BJ]‘E PBF“’&IW %?W“-FFq@st‘ﬂgercé!%’iqt ORithg ur e
was evaporate r : " "
PCT/ EP98/ 0014 #%gr’f‘d‘{lﬁg fi BF Eompoind/e g\%}? %@g@’éra}’f"i“f‘ﬁ 2, "Psudo pARt |
hygroscopi ¢ SQ@bje@tatid i V§ﬁ‘i ur, isPUSihé | @sbebYatRsUBENVEAO f Ny
filtering, vvag |c§lgauva-\n£|tﬁy et elfrd g%%i‘%‘?yi ngéi %‘&\?am}g"sat %Oeiaerﬂ;d]ﬁ&:a?gﬁggﬁvéh% he
titl e conpounghemylephrink dosd-respomsselcutve§99. 0g, 90%) . Rf 0.41
(CHerr]dJ[err]/MeOH 0. 88NH3 84/14/2, v/iv). M5 mz 214 (MH). Found:

C 47.50; H8.10; 5 N 16.55 derr]Herr]Nerr]Jerr] HJd 0.2 . Herr]O
requires -, T

et vl - a5 Sinbhms of e Evehlicfmay Yt BedORIGES fal bl are smors posene pave a

| nt er medi dngeBdiratien ofaction) havermbroadertrimgeasfiactivify} 28 mofdstiisle, Kavd Tower side

CH err]Cl[err] (400m) at 5[err]C was added-acetic anhydride (23m, 24.9g,
0. 24nol ) aFepspeare sose selestive (Rngrtioylar they maydhavahenaficiah efeqts indenign prastatic

further 2h at room.henper I : D i i relC[enr
(600n ) wePerBlers oAl b Fueieble oty et fob Xt o sk 2 o
(2x20001 ) aBlRGot SRRcE 'aﬂﬁ?oxﬁﬁwpﬂis@‘atib&!@bﬁ)r%ﬁbﬂyﬁ@i 6flthel & PadebfiREptbS] be hive
(1x100m ). 15 The err[C[err] layers were conbined and washed with

sat ur at ed other more asefud grapesies ecompounds efthpprierati to give a |ight brown
oil. This was dissolved in CHerr]CdJerr], (300mM) and treated with
triethylamne (8m, 5.8g, 0.06nol) and EtOH (5m ), stirred for | h at room

tenper at et BRRRMEGS N8 dilNistraiedabyr Mee FoRGWRGU SxaRPesMiR| GAICROMRY efoRBRidde
aqueous |ayer extracted with CH err]OJerr], (5x). The conbi ned
CH err] Cl pebre}iatibesmeybevesed: dri ed over MgSg err] and 20 evaporated under

it or 11 of SR =gl gi Ve the ti {1 e compound as a yel low o | (47.1 g,
929 . R pMAX dimethylacetamide ' :
DMF = dimethylformamide
DMPU = 1,3-dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidone
DMSO = dimethylsulphoxide
20 EDTA = ethylenediaminetetraacetic acid

EtOAc = ethyl acetate
EtOH = ethanol
h=hour
MeOH = methanol
25 min = minute
n-BuOH = n-butanol
p.s.i. = pounds per sQuare inch
. THF = tetrahydrofuran

tlc = thin layer chromatography

Intermediate 1

1-(t-Butvloxvcarbonvl)-1.4-diazepane




(CHerr]d[err]/ MeOH O 88NH3 90/10/1, v/v). M5 mz 256 (MH). Found:

C 52.62; H.8.18; N 15.02; (err]J]Herr]Nerr](err] 0.3.CHerr]d[err]
requires C,52.61; H 7.75; N, 14.96% 25 Exanple 1 _

4- Ami no- 6 WiB 88/3086010x V- 2- r 4- (4- nor ohol i necar bonvl ) -1 . 4- di azBCAEPIY00143
-vl |l -5-(thiophen-3- vl)guinoline (a) 16

2- (3. 4- D met hoxyphenyl ) - 4. 4- di net hyl - A2- oxazol i ne 30 The subtitle
conmpound was prepared from 3. 4-di net hoxybenzoic acid according to the
met hod of Meyers et al.. J.Org.Chem, 39 2787 (1974). WD 98/ 30560

PCT/ EP98/ 9 XAspldtfor( $D homopifedazine (100g, 1.0 mol) and triethylamine (210ml, 152g, 1.5mol)
4- Di met hoxv- 2-i odophenyl ) -4. 4-di net hyl - A2-oxazol i ne nButyllithium (2.5Min
hexane, 8iroGH,CRZ5Gmbiay 03 was adied agsobpignnf di-i--butely dicerbonatsf(105g QfBaelt of

vee st 1 SHCEAG IO e ok e 85 PRt oo eebneteciCad el 0
of i odsne 18R 480 which tirhe THECH,Cl,"wa! S@poraiedQiflder Astticdd Prebné.t IR ré@dting

allowed to warmto roomtenperature over lh. The reaction mxture was _
pour ed ontesiddecwas Qartitivned thetweenagther ords 2Dk pitmaitagid, andh shee dquéauls lsyeruwas ed

T e WSRO

subtitle n b?yvc [ . % )

(CH err] Cﬁ‘ﬁ err]/ %eu%é—beg%@\lH ér r’é](h@@i‘%j/g 1:rﬁ€/‘:_/%/t)®ﬁ%%%}%gnzr§x§ a§t§2w%rm%s_h e‘(i c)

3, 4- Di net ey H0 (2% setraed briné ¢1X)@nd dsiet .aven Mg8O,t hEvapotatioat ursfer sedxsed b)
5.2g, 14.4nmmol) i i di om dded ph h lorid

(2 70" s pmgss oliwe] by aepiomDE: Wit LI (48 BE B8 s Sspanp coroyelloy

18h. The tJ h %LU I HiPAGLD n t eous

sodi um caﬁxga% aétoggég)l"é%’i %%Aﬁgﬁg%g %C?iﬁgﬁogq?r act%glé’\?\ngﬁh v@h%% %%Ed ).

The et her émw.r Feasd: \@58186, Nil10/032N,13G8; C2EEMN0), 0(05. CHy@id rdapirtR €, 69.02; Bind

then dried over SO err] and evaporated under reduced pressure to afford a

yel | ow oi PIITMN.B.YW@¥%. purified by slurrying with hexane and filtering to

give the subtitle compound as an off-white solid (2.82g, 68%. 20 Rf 0.80

(CHerr]A[err]/MeOH 95/5, v/iv). Ms mz 307 (M#). Found: C, 38.03; H, 2.88;
N, 4. 645 Intermediate 2 '

1-(t-Butvloxvcarbonvl)-4-( 4—mo;gholinecarb9nvl 1; 1.4-diazepane’

A solution of Intermediate 1 (92.0g, 0.46mol) and triethylamine'(96.0ml, 69.7g, 0.69mol)

in CH,Cl, (500ml) at 0°C was. treated dropwise_witﬁ a solution of 4-morpholinecarbonyl
20  chloride (64.0ml, 82.0g, 0.55mol) in CH,Cl, (100ml) and the reaction Was stirred at room

temperature under N, for 18h. The reaction mixture was then diluted with CH,Cl, (400ml)

and washed with 2N citric acid (3x400ml), saturated brine (1x500ml), dried over MgSO,

and evaporated to give the title compound as an off-white solid (141.7g, 98%). R; 0.80

(CH,C1,/MeOH/0.88NH, 96/10/1, v/v). MS m/z 314 (MH"). Found: C.57.50; H,8.69;
25 N,13.41; C,,H,,N,0, requires C, 57.50; H, 8.69; N,13.41%.

Intermediate 3

1-(4-Morpholinecarbonvl)-1.4-diazepane hvdrochloride

30 A solution of Intermediate 2 (140.0g, 0.44mol) in CH;C]Q/MeOH (1/1. v/v. 600ml) at 0°C
was saturated with HCI gas and the reaction mixture was stirred at room temperature under

N, for 18h after which time the reaction mixture was evaporated under reduced pressure



Cerr]Herr]NgJerr]l 0.05.hexane requires C 38.05; H 2.97; N 4.77% (d)

3. 4- Di net hoxv- 2-i odo-6-nitrobenzonitrile Nitroniumtetrafl uoroborate
(1.73g, 13.0mml) was added portionwi se to a solution of the 25 r oduct
of step (GYO@E3/38568, 9.2mml) in acetonitrile (40m) at 0C. TRETEERAQUE} \as
stirred for 30m n under N err] and thenipoured into saturated aqueous

sodi um bi carbonate sol ution and extracted with EtQAc (I x). The organic

| ayer was Lt r ' A X [ C ] %rﬂng
evapor at eaﬂﬁjﬁlﬁé&dﬂéﬂ%%&%%ﬁ? Fg&é‘f’é’e’) ghgggl? Sg&%qh? %ﬁﬁgﬁ%mr rie eﬁ n
hexane angurifiéd by ehirfyinginvazetone, Sitdringt Washingrmothrathersind rdrying -intvateo siod0°C
(2.51 g. 30 _82%. Rf. 0.46 (EtOAc/ hexane 1/1, v/y). n/ 52

( NMNH er r 19 . 8ive) he eliflgi sempoundyi Ak & o£oloyr P%dcﬂe@ﬁzé%sa |§°°2)- woRes3bi560
PCT/ EP98/ ug 0 h e . a- .

0. otmol ). (UGB RRGOR AR v O B 34 IMICIF G, GoTolh ERi0:
(20.1335 ONlﬂdlﬁ;)C.LHwNL@{]BlCICDO.QE}Qm fequifes C,M7.41¢H)I8(120,16.59%r e was added

tetra-n-butyl ammoni um chl ori de (1.45g, 5.24mmol) and the reaction was
stirred vigorously for 1.5h. The m xture was partitioned between

m[err]d_hg‘é%géwerr]q the organic 5 | ayer separated, dried over

MpSH and d under reduced pressure. The residue was partitioned

bet ween E'fi%ﬁ@(@%i@olﬁ@&rﬁ{ﬁlﬁ%ﬂmgmyer was then basified with 2N
aqueous and extracted wth Et 3X). The conbi ned organic |ayers
were dried over MgSO4 and evapor ated under reduced pressure to afford a
resid ich was purified . on silLic el, eluti Wi t h e;rl.CLerrl.to
7 or 1 1« ndog slMRambo bergiediReS (106 HhPD 28¢ Hieh g d2iilcsh 5es o
0.55 (Et ol M ; 190 (. ;

2 frot hoRr D Gragradyah 57 i di Beekie by A0 i 2490, {0 Hraol) Bropwige over

yl ] et hvl i USindaahd dhd aazion twas ItieenP$tirssdhifor ias fupthg Bh at iretem (t@m@etarure . WGidandi,)
was added _to a solution of Internmediate 4 15 (.2.82¢g, 11.0 1) in .

Gt er 1] ol DARHpD WD G, Chn(§ODRD 1Eh ERIcSte b wasting itk satuistsh Bdeous seghim
tenperatu ' : Ay f (e)
(1 B5g.  5oEaThebe ok U colbinedaaRecls s Ot PR R O T B

tinme 13 wThe GHOCEdaydrs wepslcambined aml washed Ivdthrsanirated biine,i driegdcbwer Mig$0 il s

sodi um bi carbonat e and the product :
evaporated to give a lightpbrown oil. This was dissolved in CH,Cl, (300ml) and treated

with trietﬁylamine (8ml, 5.8g, 0.06mol) and EtOH (Sml), stirred for 1h at room
teniperature then washed with saturated aqueous sodiufn bicarbonate and the aqueous layer
. éxtracfed with CH,Cl, (5x). The combined CH,Cl, layers were dried over MgSO, and
20  evaporated under reduced pressure to give a yellow oil which was then azeotroped with
CH,CL, (4x) to give the title compound as a yellow oil (47.1g, 92%). R, 0.45
(CH,C1,/MeOH/0.88NH, 90/10/1, v/v). MS m/z 256 (MH"). Found: C,52.62; H.8.18;

N,15.02; C,,H,,N,0, 0.3.CH,Cl, requires C,52.61; H,7.75; N, 14.96%.

25 Example 1

yDquinoline

(a)  2-(3.4-Dimethoxvphenvl)-4.4-dimethvl-A’-oxazoline

30 The subtitle compound was prepared from 3.4-dimethoxybenzoic acid according to the

method of Meyers et al., ].0rg.Chem., 39, 2787 (1974).



extracted with Et OAc (3x). The conbi ned organic extracts were dried over
MgSg err] and 20 evapor ated under reduced pressure. The crude product was
purified on silica gel, eluting with CHerr]C[err]/MOH (97/3, v/iv) to

gi ve the 3WO®BMB#ss0conpound as a colourless solid (2.60g, 87%cT/RPogooiss
(CHerr]C[err]). M5 mz 542 (M+). Foung: C 46.00; H 5.17; N, 12.44;
C[err]H[err]N[err]CIerr][O 1. CH[err]CI [err] requires C 46.08; H 5.17;

N, 12. 74% (65 ) ) ) _

4- Am no- di frethox . . 4-di azepan 1-

yl ] cui nol hBetyﬁnﬁmﬂvtz ™1 xafhek&ﬁ nrmuzz 3%1&) Gfs ﬁéded(d? 3(1 % g),

m xture of THF (50m) and DWPU n{) was cooled to - rr xt"rea ed
wi th a sopteduemofostep i(ah(4.2g.di?. &Dpllol)ptpl drryi etber (200xnd) adﬁ%Cala.ad (the Pddctidn Ads)
under N ert]., The r a ti n s war err Cand sfirred for 30 30m n
after whi Et"fl"iq H%‘Feﬂﬁ- i g‘agﬁ dcgg T°<5’W‘ tl“]'C"ﬁr\QFhBe {(3h6Ber
porti o} LAd e dded

react%n %lé?wyv{\n;agdh\%\g?mogﬂ?o roonﬁagun%le_'rag%épgwgﬁgo St rrt\eglgr%f)o =3 %ure
af t er whi overtlhn& hietreavzion agjatune wambeutetl onto HW) th8ethetiager was separated, washed

PCT/ EP98/ 00143 20 -78[err]C and, treate a third portion of |ithium
di i sopr op¥t ﬁ?@?‘?%aqlﬁp“f sodjwm thiogplp a‘e'Fﬁlé‘t‘PBéé’E)i oHowed by gatumatesd brinel (1x)

room t enpgLat s e c it _wmas,quenched
with H _er?‘f% an ex?rr ac ed‘ \%‘% %’rvéﬁ%g{ga(%& EFﬁMd g"’% '"E@Itgyglrv V\g’g d
sequent i a¢dnyporindhasHOyalslv ilt (524, 80%)X | Re 0. 6@r€ ChyeeOMIRERREY, 19021ty v/v).

evapor ated under 5 reduced pressure. The c¢rude product was purlfled on

si i cH geMS BZA62Q M)k h CH err] A [err]/ MeOH (98/2 vlv). The subtitle.
conmpound (1.30g, 65% was obtained as a |ight brown solid. Rf 0.50
(CHerr]dJ[err]/MeOH0.88NH3 90/10/1, v/v). M5 mz 542 (M+H). Found:

C 45.71; (@)5. 2§4-m{melgo,&42-1(gogér_;éﬂ{tﬁrer]N[err]CIerr] | 0.25.CH err]C[err]
requires C, 45.37; 12. 46% (h)
4- Ami no- 6l waoﬁoimmw@&xz p[rqdl(cnofrgtepr{bb (ﬁag,al‘bém;uo)l} In pyritline é}imﬂ-)]wgsl a}ddsd

(t hi ophen ui_ nol.i. ne I ut oducI of ste nyg,

0. 52! PHERRAATH RRGRHIOTE @ vio ot & Bl A op eheapab 85°C for

thi opisenergh; Dahenesctnl MixidROHE a 1%5 1} d b

tetrakis(triphenyl phosphllne ) pal sIacdfl)u 2&8',’“' ?tween S?Smg aﬂkﬁoa‘llsuseogﬁusm

sodi um laaﬂmmataoswmmozsbmnﬂ)omd(memytrmﬁcﬂ wiith ertlwc(ztmﬂnm xThe ethmﬂwae&taed to
reflux undelil N e,r ! ENT ?{Cl ](§Q75m]) followed by H,0 (Ix) and then dried over MgSO, and

evaporated under reduced pressure to afford a yellow oil. This was purified by slurrying

u

with hexane and filtering to give the subtitle compound as an off-white solid (2.82g, 68%).
20  R;0.80 (CH,Cl,/MeOH 95/5, v/v). MS m/z 307 (MH"). Found: C,38.03; H.2.88: N.4.64;
C,H;NO,I 0.05.hexane requires C,38.05; H,2.97; N,4.77%. ' |

(d) 3.4-Dimethoxy-2-iodo-6-nitrobenzonitrile

Nitronium tetrafluoroborate (1.73g, 13.0mmol) was added portionwise to a solution 0f the
25  product of step (c) (2.67g, 9.2mmol) in acetonitrile (40ml) at 0°C. The reaction was stirred

for 30min under N, and then poured into saturated aqueous sodium bicarbonate solution

and extracted with EtOAc (1x). The organic layer was washed with saturated brine (1x),

dried over MgSO, and evaporated under reduced pressure to give a residue which was

slurried in hexane and filtered to give the subtitle compound as an off-white solid (2.51g.
30 82%). R, 0.46 (EtOAc/hexane 1/1, v/v). MS m/z 352 (MNH,").

(e) 6-Amino-3.4-dimethoxv-2-iodobenzonitrile



On cooling, the reaction mxture was diluted with Herr]O extracted with
Et OAc (3x), the conbined organic |ayers dried over MgSJ err] and evapor at ed
under reduced pressure. The product was purified on silica gel eIutlng
wi t h CH erWP@EB{38360] / MeOH 0. 88NH3 (90/10/1, v/v) to afford t HECT/ERY

conpound as a colourless foam (230ng, 44% . Rf 0.50 20
(CHerr]d[err]/MeOH0.88NH err] 90/10/1, v/iv). MS mz 498 (MH). "H NWR

s b o 'hyd Shjdiof pdnd dandlof Serlfo((Bdosi Ebﬁ?ﬁﬁuﬂ Ll bosh ?“f‘ﬁ,{“ﬁ%“, & 10
(2H, m, <dokiBioh Hflsoddum Eﬁhiﬁﬂxte @CGT1, 901 1iblf inl H,0N60:1)04To the resulting mixture

Clerr]Herr]Nerr]Jerr]S 0.3.CHerr]d [err] requi res C.57.85; H 6.07,
N, 13. 32% W25 md@awmbmhnmnmm@hmr@p&bﬁﬁg)w%rmb therrparsion veas stitredy | ) -

d | d
o epar od BIERRSETD ot REZARGRE VR Rt Al fnd PR tRrERGe .
(9) and tdyRpReneardd b&*iélf‘bferé}ﬁg IRE eGapotied LRtk Ghdubesd 8%&& I etheoRs@Lb i ca

gel . eluting w CH[err]CI[err]/]\/bC]—IIO 88NH[ err] (90/10/ viv) to afford
the titl ewsrppnuruuheqzeweeasEt@AccandLﬁN BEH and the aqusduss layet Yeas(thea basifiad Witk

bCTT EPob) b aiesys HapHt ani cxiored vt BipACT k0. Tbeequmline praagicalayqrs syersy
4.00 (3H, dﬁésl 0%9l6w I—imta d%vap%.x ed dnkl re'ﬂhced7ptgssﬁrégto( Jﬁﬂardt%s)egxdae Qhiétl Wad) -

7.15 (1H, und: G, 5 H 5. 92;

(N:[ (irz r ]5$([)/e ptnhﬁl[:dz bh ]sﬁidar gel,&lﬁhn@ with €H,JO4 t[oeaffo}d ttreqmbnés céinpdundys dtdiovtfess

0
4- Ani K- esqhdj(hé?gaéﬁ‘ia’n)s&&ﬁﬁ&%@é\c@‘f@@ 14 viRr Phom{ 7 32M3Hy D, -
1. 4-di azepan- 1- yl]guinoline The title conpound was prepared by the nethod
of Exanple 1(h) fromthe conpound of 10 Exanple 1(g) and furan-2-boronic
acid [Fl oxgnti B@—Dxﬁhthoxdnz-lb@di-& G ekinecarbd 2 @5di 30- The .crude
product was purl eluting with
CH err] C yaewiviRent 1e(90/10/1 v/iv) to afford the title conpound

(629 our | e55..{ oA
S0/ 10/ 1 SREFPHHS ﬁiichiogmﬁmp Xfechind (et )4 Pt oF Rt iaee 4
?thi {$H, (ﬁk2g,31f36rr&x?dm ifGH.1P 20l andl) the Jefioh Arhs Blrred3 forl26mid atmroons. 97

temperature. This was followed by the addition of the product of step (e) (1.68g,
5.52mmol) and the reaction was heated to reflux for 18h éf_ter which time it was cooled,
boured onto ice and the mixture basified with aqueoué sodium bicarbonate and the product
extracted with EtOAc (3x). The combined organic extracts were dried over MgSO, and
20  evaporated uﬁder reduced pressure. The c_rude.pr'oduct was purified on silica gel, eluting
"~ with CH,Cl,/MeOH (97/3, v/v) to give the subtitle-.compound as a colourless solid (2.60g,
87%). R; 0.15 (CH,CL). MS m/z 542 (MH"). Found: C,46.00; H,5.17; N,12.44;
C,,H,,N,0,I 0.1.CH,Cl, requires C,46.08; H,5.17; N,12.74%.

25 (®

yl]quinoline
A solution of the product of step (f) (2.0g, 3.7mmql) in a mixture of THF (50ml) and

4-morpholinecarbonvi)-1.4-diazepan-1-

DMPU (10m!) was cooled to -78°C and treated with a solution of lithium diisopropylamide
in cyclohexane (1.5M, 2.7ml) under N,. The reaction was warmed to 0°C and stirred for
30 30min after which time the reaction was again cooled to -78°C and a further portion of
lithium diisopropylamide in THF (1.5M, 2.7ml) was added. The reaction mixture was

warmed to room temperature and stirred for 30min, after which time it was again cooled to



15 nm, 4.00 (5H m, 5.80 (1H, s), 6.50 (1H, bs), 6.60 (1H, bs),7.0-7.3
(1H, bs), 7.62 (IH bs). Found: C, 60.36; H,6.52; N, 13.46.
CerrJHerr]Nerr]derr] 0.25.CHerr]CJ[err] requires C, 60.29; H6.31,

N, 13. 92% wereu 20 '

4- Am no- 6. 7-di rrgtg‘hogxy- 5-(3-furvl)-2-[4-(4-norpholinecarbonvl §CT I’s'd'{o%t‘?epan-
1- vl]quinoline The title conpound was pP@pared by the nmethod of Exanple
1(h) fromthe conpound of Exanple 1(g) and furan-3-boronic acid [Florentin
et al., J.-18Cendaysatédcwithanhird portion2ditkitm dils8p®dpylamidecinc THE€1 My Bibhlnas

1 i e S Y TR s
5 AR D 5 T 18 M

bs). 5.77 Qviﬂ;eds):quéimiﬂy@\&tlﬂ-k >0 and shtutatéd brihe, dhisd pvef. MGSQlahd SjaporatedQindéH.
s). Found: C. 60,22: H 6.38; N. 13, 76. C[err]H[err]N[err]CIerr

0. 25. CH er Tefasgdpressusg The sdernsaduct Bies pyrified en silica gel, %utyg)/aw léMsOH
WO 98/ 3056®ép viv

22 4 pm moCB % VR SYYYE pompopd (1408, 6396) wes shignedas i bl ot R

V1] - 5+ (2- .89 (CHE) MEOBIO0 FBNFIDOG1 6], VIS aifz st R0 (9)
(700ny, 1. 29m$DCFI)K i‘n di oxane pSrﬂ \l/vasb5 z'28 (M. C@@lﬁm—iszg

2- (tri-n- bNibA44; SndfalY Sk 035 ﬁizmmgreﬁ@%m; 07; N,12.46%.
tetraki s(triphenyl phosphi ne)- palladi um (150ng, 0.13nmol), copper(l) i odide

(37mg, 0.19mml) and lithium chl ori de (271mg, 6.5mol) and the m xture was
heatedig o ggf! ux-mﬂﬁsts.N[d%éthoim-[ﬁh-m@hamebarmm)ghe-diggﬁaﬂ.mu.gxt ure was
concentrated under reduced pressure and the residue partitioned between 2N
HO and Etmp_ﬂﬂmmlayer was washed with three further portions of
10 EtQCAc and t fle ous OH. .The product

oxt r act od b ATOREERCE s PrOH GlcPHiR ) (igtes Ol e FSH, RGBSy
pressure. Nagddedr | hiGhed)3 Sotdnt® 964,  ©36HgNI 1'83nimol
CHerr]d [err]/l\/EO—l/gjng@N ae§rr] (190/ 10‘?‘%lx v/ v) tno afford@t hegflt coo ound
as a col ometrehls(taphexﬂ'lp(}ﬁiﬂm)pﬁmijum R(32mz230.03mmol) and 1M aqueous sodium
(CHer r5] Cll {Jorlate solution -?1 nl;lgi[a.nd tlle reaction mixture was heated to reflux under N, for 18h.

On cooling, the reactxon mixture was diluted with H,0, extracted with EtOAc (3x), the

combined organic layers dried over MgSO4 and evaporated under reduced pressure. The
product was purified on silica gel, elutlng with CH,Cl,/MeOH/0.88NH, (90/10/1, v/v) to
afford the title compound as a colourless foam (230mg, 47%). R; 0.50

20 (CH.Cl/MeOH/0.88NH, 90/10/1, v/v). MS m/z 498 (MH"). ‘H NMR (CDCL) § 2.05
(2H. m), 3.13 (4H, m), 3.35 (2H, m), 3.50 (3H, s), 3.63 (6H, m), 3.71 (2H, m), 3.97 (5H,
m), 4.30 (2H, bs), 5.76 (1H, s), 7.10 (2H, m), 7.45 (2H, m). Found: C,57.90; H.6.19;
N,13.04. C,;H,,N,0,S 0.3.CH,Cl, requires C,57.85; H,6.07; N,13.32%.

25 Example 2

vDauinoline

The title compound was prepared by the method of Example I(h) from the compound of
30  Example 1(g) and thiophene-2-boronic acid. The crude product was purified on silica gel.
| eluting with CH,Cl,/MeOH/0.83NH; (90/10/1. v/v) to afford the title éompound (26%)as a
colourless foam. MS m/z 498 (MH"). 'H NMR (CDCL;) 8 2.05 (2H. m). 3.13 (4H. m).



90/10/1, v/iv). M5 mz 493 (MH). "HNWR (CDCl[err]) [err] 2.05 (2H, m,
3.15 (4H, m, 3.32 15 (2H, m, 3.50 (2H, m, 3.55 (3H, s), 3.60 (2H, m,
3.68 (4H m, 3.72 (2H m, 3.94 (2H m, 4.00 (3H, s), 5.80 (1H, s), 7.16
(1H bs), vod%sbdeh M. 7.48 (1H m), 7.60 (1H, s), 8.74 (1H HepErskovns:
C 60.89; H 6.41; N 16.03. C[err]H[err]N[ﬂEX]CIerr] 0.3.CHerr]d[err],
requires C 60.71; H 6.32; N 16.14% anple 6

4- Am no- 6. 7- di met hoxv- 2- [4 (4- nor phol i necar bonyl 4- di azepan-

- vI ] - 5- (t B.3hRH,- x&), 36) (AH.mx 3. Th@H.an), 3.9 @H HrQQ((pf?, Si),o‘déﬁézﬁob?d, 2d7d

e or AR B e B 360h1S itk 4t A mi g o

cool i ng, S I h hexane.
The solid E\?\gsﬁ[ ﬁféjirrfg? \g(’)ﬁi N éﬁ@%fgﬂj%ﬁﬁlﬁir?sjggﬁg %%Z?wl\/ggat err] and

evapor at ed- under reduced pressure to afford the subtitle conpound as. a
white solid. Rf Q.38 (EtOAc). M5 mfz 309 (MH). 30 (b)

3.4-Di |5fe odoben20| c acid. ethyl ester WO 98/ 30560

PCT) EPOS/ QRAgRe% £P3IF91\0%. 14 besbor P aldileebf0190

0. 23no was adde 5m ,

0. 27m)l) uBMfm 0.9m, 11.3mmol) and t he reactlon was stirred for 18h at

roomterrperature Et OH (20rr1 0. 34npl) was then added to the reaction,
which was stirred for a further 30m n, after which tine it was treated with

bet ween CHIE T PBpPYhd, e B " SR8 Bt B 5, R AR
sequenpi alEanyilé N(@NodGurdnbornit a6 JFvkatinhyrials J. Hetesstyolie ChvaSd % neks and

evapor at ed under reduced pressure to g| ve_a brown oil . Thez&;l)roduct was

purified dh9%6)]:iTee quds peoduetiwas purifiedn silica) gel elwting wish GH,G1AMeRE/Q 8BNH; | e

compourd TSpAalk oW Hor afaRE e’ s, shlpuBuld (58,3 s Hark M 0,520

(CH,Cl,/MeOH/0.88NH; 90/10/1, v/v). MS m/z 482 (MH"). 'H NMR (CDCl,) § 2.06

(2H, m), 3.16 (4H, m), 3.37 (2H, m), 3.50 (2H, m), 3.60 (7H, m), 3.71 (2H, m), 3.97 (2H,

15 m), 4.00 (5H, m), 5.80 (1H, s), 6.50 (1H, bs), 6.60 (1H, bs), 7. 0-7.3 (1H, bs), 7.62 (1H. bs).
Found: C;60.36; H,6.52; N,13.46. CZSH,,NSOs 0.25. CHZCL requires C,60.29; H.6.31;
N,13.92%.

Example 4

20 4-Amino-6.7—dimethox
yl]quinoline

The title compound was prepared by the method of E)ra'mple 1(h) from the compound of

Example 1(g) and furan-3-boronic acid [Florentin et al., J. Heterocyclic Chem., 13, 1265
25  (1976)]. The crude product was purified on silica gel, eluting with CH,Cl,/MeOH/0.88NH,

(90/10/1, v/ir) to afford the title compound (60%) as a colourless foam. MS m/z 482

(MH"). 'HNMR (CDCl,) § 2.05 (2H, m), 3.13 (4H. m), 3.32 (2H, m), 3.55 (3H, s), 3.65

(6H, m). 3.74 (2H, m), 3.99 (5H. m), 4.55 (2H, bs). 5.77 (1H, s), 6.50 (1H, s), 7.1-7.4 (1H,

bs), 7.50 (1H. s). 7.60 (1H. s). Found: C.60.22; H,6.38; N,13.76. C,;H,;,N,O;, 0.25.CH.Cl,
30  requires C.60.29; H.6.31: N.13.92%.

Example 3 .



Ni troniumtetrafluoroborate (11g, 84mmol) was added . to a solution of the
product of step (b) (30g, 64nmmol) in acetonitrile (300m) at OC and the
reaction was stirred for 1.5h under N err]. The reaction m xture was then
diluted W\R’Bdﬁb@ﬁ%’ basified with 2N aqueous NaCH and 15 t heemesssbfs! ayer
extracted wth ether (3x), the conbined organic |ayers washed with
saturated brine, dried over MgSO err] aRd evaporated under reduced
pressure. The product was purified on silica gel, eluting with hexane/Et OAc
(85/ 15, vAVAmIim-6§ : free ay)-d.4vdibtepand enil-G-(221 . 39, 87%.

R 0.77 (BLOAQ) ME Tz 382 (M), 20 (d) T
6- Am no- 3 Ligu - 2-1 odobenzoic acid. ethyl ester The subtitle conpound

was prepared by the nethod of Exanple 1(e) fromthe product of step (c).
The subtitle conpound (84% was obtained as a colourless solid. Rf 0.67

(Et CAC) . NQ adolutinlof(thétompodind of Example 1(g) (700mg, 1.29mmol) in dioxane (15ml) was
2. 4-Di hydroxy- 6. 7- di met hoxy-5-i odoqui nazol i ne Sodi umcyanate (9g, 0..14nol)
and tr$f| eddeshck(tien-hutylstannyhpyridineg 4¢tef2g. mﬁ&mmé)edtqt@féﬁ(tgphw o§phine) on

f th f 129. 34 ) , :
St ri ng. SBlAwadSHER. §ihminhlR colily Wtde (1ol CLibioh ol il FllBrde
reduced pyEAghYE % Sthindl) and iN@miadftosastiedtddhe réfhsiidenDl, $6r 18h. Onl dodlifgl, the

washing with water. A‘suspension of the solid in 30 “Herr]O (50m) was
treated wirddetidla Ghixpee| wass cgrbonfrated aindercraduged, peessvse tand 1ssidu¢ partgmmed

ft which ti i : | ed. t i it h trat Hd
ot tne™ Eetreeh 3ot B pad ELORT 115 aniofistfyer M bt it Sk ke BPHIs B8
th Th t .14l s : 3
Por EM ) E104 Al fhefi BERAUD Sith IN(agHENINUOH, The product was then extracted with |

(Et OAC). BOMMRIX))AriBA/B@r Mg8®] andlevaporaid, ursipr reduepd fressures The grudde groductbs) |
12.10 (1H, bs). (f) .. N
27 4 Di gt o il &gl SHpEATE,FERCMIGH/OSSNFLI GNI04, vin &0 effed e

d d 0 h ' 1
creb (o). 0B SRR s SolfinfaEs BNy b1 dme ok H 0 23 T CRICIAMBORIOEINED o
Rf 0.28 (BOAe), v/AEMS /3983 (MHF).. 'H MR (CDCL,) 8 2.05 (2H, m), 3.15 (4H, m), 3.32

4- Am no- 2-chl oro-6. 7- di net hoxv-5-(thi n- 3-y 1L nazaql in 0 e ( du'ct
o Ste8 (. hEAGHL B G BF0 PHSSEh S % 7 8k T @bl
m), 4.00 (3H, s), 5.80 (1H, s), 7.16 (1H, bs), 7.38 (1H, m), 7.48 (1H, m), 7.60 (1H, s), 8.74
(1H, bs). Found: C,60.89; H.6.41; N,16.03. C,H;,N:O, O'B'CHZCIZ requires C,60.71;
H,6.32; N,16.14%. '

20 Example 6

ylDguinazoline

(a)  3.4-Dimethoxv-2-iodobenzoic acid

25 A solution of the compound of Example 1(b) (115g, 0.32mol) in a mixturg of 3N HCI
(530ml) and EtOH (200ml) was heated to reflux for 36h. On cooling, the product was
filtered, air dried and then washed with hexane. The solid was then dissolved in CH,Cl.,
dried over MgSO, and evaporated under reduced pressure to afford the subtitle compound

as a white solid. R,0.38 (EtOAc). MS m/z 309 (MH").

. (b) 3.4-Dimethoxv-2-iodobenzoic acid. ethvl] ester



and N, N-dinethylaniline (1m, 8mol) and the reaction m xture was heated to
110[err] C for 5h. On cooling, the reaction m xture was poured onto ice and
partitioned between 2N HCl and ether. The organic |ayer was separated,
washed wi s9dskat ed brine and evaporated to give a brown opdT/EFIS/DIAAS
taken up into a mxture of CHerr]Cd[err], (100m) and MeOH ([err]m ), 15
cooled to OC and saturated with NH err] 23The reaction was stirred for 20h,
saturated once nmore with NH err] and stirred for a further 5h. The reaction
m xture WEe aesspéisidreer the poduce of stepde) (6938, O3 muiegsGHeChratl 0°Gewaseaddede

titi d bet Et OA d 2N HQ . T ic | hed w t
C2% ur at cqomiyehlonds Gy eB@r IMF LY Sptr B Samaliad hedeestinrasatinegd
Trit ti hth d=fhiat ' bt 20
T e 0. i i s 7
(h)  4- A8 Grifted f6b 4TRirthex S0mi, 4fied whihptimt inwastrémed With tHethylathmed@8mi, 1

-vl]-5- (thiophen-3-yl)guinazoline A mxture of the product of step (Q)
(220Nt 00&6meb). The reactiomixtireway partitioned betweep(1H.Clsand Hy(Q, the pegapicda¥itre 3

(250ng, 1.0mmml) in,n;butanel naer

days. Af t S6P3EEd wshed ﬁ%qufﬁtéa&yi( g’ﬁm@?ﬁ‘e@&ﬁs bar |€e|£lg°$\£ie ’ggf %}ex’é'ﬁlf %Slb‘
aqueous Nﬁgl MpdritOfdertirofuced Gaetstrel B)Eve & GRPIRbRAITRE Prodush ads Wutified Wt her
portions o SN aqueous eI{laC]-I (ZWfollzgvi\fed by saturateg brine (2x).- After

dryi ng ovsilicAMg&ljehtting wittlCHyGla 60 affordythe suktitle composnd 95 adwowa, oit GOZp3Ydhict
was triturated with Et OQAc. £l d and recrystallised 30 fromtoluene to
gi ve the RePi7a (@M%ﬁ%éi | ess solid (33ng, 10%9. Rf 0.08 (EtQAC).
VB rﬂ;%499 (M+). "HNWR (CDCl) [err] 2.03 (2H. m, 3.18 (4H n). 3.35 (2H
m. 3.50 (3H s), 3:55 (2H. M. 3.65 (4H n).-3.84 (2H, mM. 3.99 (5H n).
4.71 (2H. (d)s) . 3.4-DitetA8 B0OGEED-6-nitrobenzoic acid. ethyl ester

PCT/ EP98/ 00143 25 6.90 (1H, s : 1H d

Found: C, Mrggpm{egaﬂg}mhgrg@_&},gjﬁ%}l&# ﬁaé%]i‘fqz@fa?ﬂ(&“é‘?’f ]’%u}e&fgg?‘%iﬁ’sm%d) '

C, 57.82; ~R7: 9 ' 0 i tirred for 1.5h und
4- Am no- 6@%%’&4}%&) g?# P rrli?é)Pﬁﬁo l)lsehté)cgrag% rtlh eI rea-lcf.oérll-“éailsaszlg\?an?a- vl Iu-nS‘-er 3-
y p yl) (

pvridyl) gw'?.n’ﬁﬂ@ird'aﬂl@oﬂ Rlxture was then diluted with ether, basified with 2N aqueous NaOH and

4- Am no- 6. 7- di met hoxv- 2- hvdr oxv- 5-i odoaui nﬁazol i ne. ,sodi um sal t .
15  the aqueous layer extracted with ether (3x), the combined organic layers washed with

saturated brine, dried over MgSO, and evaporated under reduced pressure. The product
was purified on silica gel, eluting with hexane/EtOAc (85/15, v/v) to give the subtitle

compound as a yellow solid (21.3g, 87%). R; 0.77 '(EtOAc). MS m/z 382 (MH").

20 (d) 6-Amino-3.4-dimethoxv-2-iod6benzoic acid. ethvl ester
The subtitle compound was prepared by the method of Example 1(e) from the product of
step (c).. The subtitle compound (84%) was obtained as a colourless solid. R, 0.67 (EtOAc).

MS m/z 352 (MH").

25 (e)  2.4-Dihvdroxy-6.7-dimethoxv-5-iodoguinazoline
Sodium cyanate (9g, 0.14mol) and trifluoroacetic acid (11ml, 0.14mol) were added to a

stirred solution of the product of step (d) (12g. 34.?.mmol) in ,CH3C13' and the stirring
continued for 18h. The reaction mixture wés then evaporated under reduced pressure. H,O
was added and the resulting solid filtered, washing with water. A suspension of the solid in
30 H,0 (50ml) wa§ treated with NaOH pellets (10g) and the mixture heated to 60°C for
30min. after which time the reaction was cooled. neutralised with concentrated HCI and the

resulting solid isolated by filtration. washing with H,0 and ether. The subtitle compound



A suspension of the conpound of Exanple 1(e) (9.16g, 30mmol) in

CH err]C[err] (200m) was 10 treated with sodiumcyanate (7.9g, 120muol)
and trifluoroacetic acid (8.4m, 105nmmol) dropw se at room terrperature
under N2 .aﬁg&k}aﬁsﬁbeaction stirred for 60h. The m xture was t§ SRt ed
under reduced pressure and the resulti n%e}sol I d suspended in a m ure of
aqueous NaOH (20g in 150m ) and MeOH (268mM ) and the reaction stirred at
roomtenperature for Ih. The resulting orange solution was then evaporated

under r edwescobtdined ae s Tolcurless scﬂimmg\/m)aw Ot 3T (ErQuayu'H meﬁrmtmms‘@r med
was treated with EtOAc. filtered and the solid washed sequentially with

H err] O (3x$.7043H; 9nd o¢ £3H, ﬁn?iléﬂﬂfbsb,olzak()f@l’]d b$khe subtitle conpound as
a pale yellow.solid (7.75g, 69%. R 0.53 (CHerrr]Cerr]/MOH 0. 88NH3
84/14/ 2, viv). M5 mz 322 (M#). 20 (b)

4- Ani no- 2(fhl orzozr-@nm:mes hatimethokod ilMolind. 8mM , 23. 0mol) was
added droB_vm se to orus oxychl ori de (5. 4n1 57.6mmol ) and this was

fol | ondd Bjesublite mmmundneasmrewecﬂ bmﬂh%tnsﬁwéaaf Bxarmple 1(h) femmthe prodet of
[ ti ted to ft wh
Further " oaaR: ey TpbanyeEs ool ChO6l s dhlainal o8 Palhcision Soub o A28

cont i nued (EQIASSIMS dhAS3osqdphon 25 mixture was cool ed and carefully poured
ontoamxture of Et OAc (400m ) and Herr]O (200m ), the mixture was
neutralised with aqueous sodi um bi car bonate and the aqueous | ayer extracted
wth EtOA? ' hi ned, washed with

sat ur at ed @r i né: azolinej,ced pressure to

b
C100ntS &E'éyeﬁ‘ﬁi“éf’ 3*%@ “eiéﬁr%aﬁﬁ Eﬁﬁg‘ﬁgﬁfﬁﬁ"&gﬂ%k‘ oibr IO oerfiaBiyne
stirring and AQMdknet@ylmﬂmbl(mgl gmmol)i ahdsthpa&aanmdmxmrawds heated v#310°Q forct ed

by filtrat] washi ng sequentjally with Herr] gd a(;etone and dr
VO 98/ 3058b- On cooling, the reaction mixture’was poured onto 1ce and partitioned bpl @é ﬂél 43

(5. 70 o Blngp Yakdrdtnic B “%ﬁ%ﬁé@%ﬁ@a‘g‘wﬂﬁmﬁ}&nﬂg ablaléd &°1 1 €
4 Am no- 6 gifred BroWRMIY This wabtaker vp o awigtued 6NEHTID (WOOIML) arld ¥MeDHLEIOAD), 1-

%gw nazol ine The subtitle co%ound was prepared by the method of
Exarrpi 6eopled 1o € raad seBuated with The reaction was stirred for 20h, saturated once

more with NH, and stirred for a further 5h. The reaction mixture was evaporated to dryness

under reduced pressure and the residue partitioned between EtOAc and 2N HCI The
organic layer was washed with saturated brine, dried over MgSO, and evaporated under
reduced pressure. Trituration with methanol and filtration afforded the subtitle compound

20  as a colourless solid (255mg, 25%). R;0.78 .(EtOAc).' MS m/z 322 (MH").

(h) '4-Amino~6.7-dimethoxv-2-

(thiophen-3-vl)quinazoline
A mixture of the prdduct of step (g) (220mg, 0.68mmol), triethylamine (0.24ml, 1.7mmol)

25  and Intermediate 3 (250mg, 1.0mmol) in n-butanol (5S0ml) was heated to 100°C under N,
for 5 days. After cooling, the reaction mixture was partitioned between 2N aqueous NaOH
and EtOAc, the organic layer separatéd and washed with further portions of 2N aqueous
NaOH (2x), followed by saturated brine (2x). After drying over MgSO, and evaporating
under reduced pressure, the product was triturated with EtOAc, filtered and recrystallised

30  from toluene to give the title compound as a colourless solid (33mg. 10%). R, 0.08
(EtOAc). MS m/z 499 (MH"). 'H NMR (CDCL;) § 2.03 (2H. m), 3.18 (4H. m). 3.35 (2H,
m), 3.50 (3H. s). 3.55 (2H. m). 3.65 (4H. m). 3.84 (2H, m). 3.99 (5H. m). 4.71 (2H. bs).



step (b). The subtitle conpound was obtained in quantitative yield as a

light brown foam Rf 0.41 (EtQAc). MS mz 543 (MH). 10 (d)

4- Am no- 6. 7- di met hoxy- 2-[ 4- (4- nor phol i necar bonyl ) -1. 4-di azepan- 1-yl]-5-(3-

pyridyl) owdassussge To a solution of the product of step (c)POTEIIN00143

0.55mml ) in a mxture of THF (25m ) and Herr]O (5n) was added

3-pyridyl di ethyl borane (485ng, 3.3mmmol 5

tetraki s(triphenyl phosphi ne) pal | adi um 0. 055mmol ) _and ot assi um

hydr oxi de6.96 (1H,6)0Ad2 (1H, {nTa0 (1ihd)+ | r&td@eﬁﬂa@df@éi@é; BEN.4%450r

18h under ter ooI m xture was partitioned between

Et CAc anoclgk“lslétrA ggtsﬁeﬁgﬁqé‘?%igﬁgoéer separated and extracted with

two further quantltles of EtOAc. The conbi ned organic | ayers were washed

with saturated brine, dried over MyS(err] and evaporated under reduced

pressure Exangpled a foam The product was purified on silica gel, eluting

wth CH[err]CI[err]/I\/bO—| 20 ;;orrpound as a

a6 Zrdimeth R OLE o fOlaZepay AL v/v). MBS

m z 494(M—|:|rI > ne(CDCI[err])[err] 200(2H _rr) 318(4H m, 3.35

(2H, n),%lM 3.55 (2H, m, 3.67 (4H -m, 3.84 (2H m, 3.97 (2H,
, 4.00 (3H, s), 4.48 (2H, bs), 6.97 (1H s), 7.45 (1H, rr) 7.74 (1H, m,

8.68 (1H m, 874(1H m . Found C, 59, 85 H642 N18 '

C er r] H e@) | N $hin hexv=denvgroxye-lodg QHNE.SQC t C 59.57;

H 6.51; N, 18.85%

4. Ani no- 6 FURRSIOR °?‘£g?‘£‘dn%fr%’ﬂ“ﬁ‘?‘ O 3°mT°‘3 GRS R00mD was

1- VI 1105 (theamed eyl Qo-dngﬁl icpadd (T19g,320hAolY iahd mﬂmmﬁd aws(&octrﬂparoedzdml) t he

met hod of Exanple 5 from the conpound of Exanple 7(c The product was

purifi ed dropwiseiat aoaye|tereperatuneyunder IN.Gnpldhe yeartion stjr 60bs [he mixtuggryvas

V) fol bra g i FEFPSHE e reing g i susmyoi SO B o

t ol t |the! rk£%8n Setirted. atRfodth 25
e NI ORISR o e g st

[err]: 2. tﬁﬂxpeﬁrhrepﬁo;- 65 IEhe( mspltmg orgn@0sqlation aNds thgl gxapprygd (under reJuced

15 pressure to remove MeOH and the aqueous suspension formed was tr_eated with EtOAc,

filtered and the solid washed sequentially with H,0O (3x), acetone (3x) and ether to afford
the subtitle compound as a pale yellow solid (7.75g, 69%). R, 0.53
(CH,Cl,/MeOH/0.88NH, 84/14/2, v/v). MS m/z 322 (MH").

20 (b)  4-Amino-2-chloro-6.7-dimethoxv-5-iodoquinazoline - _
DMF (1.8ml, 23.0mmol) was added dropwise to phosphorﬁs oxychloride (5.4ml,
57.6mmol) and this was followed by addition of the product of step (a) (4.0g, 11.5mmol).
The resulting mixture was heated to 90°C for 30min, after which time a further quantity
(5ml) of phosphorus oxychloride was added and heating continued for 18h. The reaction

25 mixture was cooled and carefully p'oured onto a mixture of EtOAc (400ml) and H,O
(200ml), the mixture was neutralised with aqueous sodium bicarbonate and the aqueous
layer extracted with EtOAc (2x), the combined organic layers combined, washed with
saturated brine, dried over MgSO, and evaporated under reduced pressure to give a brown
solid. This was suspended in 2N aqueous NaOH (300ml), dioxane (100ml) was added and

30  the mixture heated to 90°C with rapid stirring for 2min. On cooling, a solid separated out

and this was collected by filtration, washing sequentially with H,O and acetone and drying



3.50 (3H, s), 3.65 (4H, t), 3.82 (2H, t), 3.94 (2H, t), 3.97 (3H, s),
5 (2H s), 6.945 (1H s), 7.39 (1H ), 7.42 (1H d), 7.82 (1H, t),
7 (1H, d). Found: C,/59.91; H 6.27, N, 19.23; (err]JHerr]Nerr]Jerr]

. H err l\blogAedspes C, 59. 75, H 6.42, N 19.50% Exanple 9  peygposioo
m no- 6. 7- di met hoxv-5-(2-pyridyl)- 2 (5 6. 7. 8-tetrahydro- _“3

napht hyri d-6- 10 yl ) qoui nazol i ne (é)
m no- 6. 7- di net hoxv-5-i odo-2-(5.6.7.8-tetrahydro- 1.6-naphthyrid-6-

qui-naz & vaveo Bl 60Dk give checanbfite cdmpasndrasemenfBavhitg solid (2129d) 88%5)f RFEXasp! €
(h) fro ou anple 7(b) and 5,6, 7, 8-tetrahydro-

1, 6- naph%ﬁ%gr@[@%&% W&fﬂgx Chem Pharm Bull., 32, 2522 (1984)].
The subtitle conpound was obt ai ned in guantitative yield as a brown foam

Rr 0.35 (CHerr]dJ[err]/ MeOH 0. 88NH[err] 90/10/1, v/v). M5 nlz 464 (MH).
1RO

(b)  4- Aa)no- @-Amition6:7hidnethbx bolfhecarb8n¥1p [4ady n-1-
vl ) qui nazoline The title conpound was prepared by

1. 6- napht hyri d-6-, 20

t he hoﬂﬁ-@#—MI e 5 fromthe product of step (a). The product was
urified Lol .| I 98/ v/ t

gf ford thgﬂ? §1§4tietﬁ%co SUR "%%d’?)?" a\gés& gygé;"l[@&g}é? g%xg%‘ﬂ\/b fodet of
(CHerr] Qt&]@(ﬂi)l /I'Neg:rbtﬁﬁf&m polundl . wasTpbiided L{aMﬁhhve iélcNM%ﬁx :&@@ 711)%?
[err]: 3088 @-& 52(3HM¥1 397(3H s). A 50 (2H

(2H,~ bs), Re0 )sMS mizH3MH)s) . 7. 12 (1H, rr) 7.40 (1H, m), 7.48 (2H,
nm, 7.84 (1H, dt) 8.40 (1H.. d). 878(1H d). Found: C,65.17; H,5.27,

N,

EL9 64; Cerr]Herr]Nerr]derr] 0.5. H[err]Oreqwres C65 24 H. 5. 48,

N. 19. 84 % (dirx anpl AniHe-63P-dimethoxv-2-
4- Am no- 6- 7- di met hoxv-5-(2Z2-pyrim

6- vl) mm_]ggmazolm 98/ 30560 - '
PCT)IEPQE},QOM . t|t| 8 E ar ed by the nethod of Exanple
5 fromth ﬁ?ﬂ% thf’a) aﬁ@ B (59?'“1‘?‘%%;% ssmes P AL @Smthe

( Sandoshagpdet o . }ﬁﬂy ahggr oqddép Ppyri eréﬁ%%eu-l (95%?0 %%g’was. %5{)| ed

on silica gel, el utlng with CHerr].d
tetrak1s(tnphenylphosphme)palladxum (64mg, 0.055mmol) and potassium hydroxide

3
~a-

o< PP HhOOM
V>®>m

15 (600mg, 10.7mmol) and the mixture was heated to reflux for 18h under N,. After cooling,
the reaction mixture was partitioned between EtOAc and 2N aqﬁeous NaOH, the aqueous
layer separated and extracted with two further quantities of EtOAc. The combined organic
layers were washed with saturated brine, dried over MgSO;, and evaporated under reduced
pressure to give a foam. The product was purified on silica gel, eluting with CH,Cl,/MeOH

20 (95/5, viv) to afford the title com’pound.as a colourless foam (42mg, 15%). R, 0.10
(CH,C1,/MeOH 95/5, v/v). MS m/z 494 (MH*). 'H NMR (CDCLy) & 2.00 (2H, .m), 3.18
(4H, m), 3.35 (2H, m), 3.50 (3H, s), 3.55 (2H, m), 3.67 (4H, m), 3.84 (2H, m), 3.97 (2H,
m), 4.00 (3H, s), 4.48 (2H, bs), 6.97 (1H, s), 7.45 (1H, m), 7.74 (1H, m), 8.68 (1H, m),
8.74 (1H, m). Found: C,59.85: H,6.42; N,18.54. C,,H, N,0, 0.2.EtOAc 0.5.H,0 requires

25 C,59.57; H,6.51; N,18.85%. |

quinazoline

The title compound was prepared by the method of Example S from the compound of

Example 7(c). The product was purified on silica gel eluting with CH,Cl/MeOH (95/5.



foll owed by partitioning between 2N HCl and Et OAc, washing the aqueous

| ayer with 5 Et CAc (3x), basifying with 2N aqueous NaOH and extracti ng
with Et OAc (3x). The conbined organic |ayers were dried over MgS err] and
evapor at eavoogisossep educed pressure to afford the title conpouRCT/ERP8H014S a
pal e yeIIow solid. Rf 0.39 (Cl-l[err]CI[eirZ{_;]/I\/EO-l 9/1, vliv). MS mz 416

(MH) .- HNI\/R(CDCI[err])[err] 3.06 (2 3.68 (3H, s) 3.98 (3H, s),
4.20 (2H, t), 4.61 (2H, bs), 5.00 (2H, s), 706(1H s), 13(1H a% . 38
(1H, m), Wvhbliowed by)tritsatian with hexane/EtDAcgnd reqrysialliggtionrfoom doluenestp, affprd

equir es B2 BliES Ch&éé Ul iest By o3 (CRLELANEOHS, oy mSTar2®

4- Am no- &94 Qirref 1(5(:213@541 5. 08|QH2p), 3. 18 é, 48t @tzoaéml ldd), 3.45-3.58 (2H,

1.3.6- trlazanaphth 6-y ) qui nazol | ne
-(t-Butyl m)gvi:a@ K2ihv$)) afS—S((NJH\I-t)ﬂ 3082 (RHLthii 3 .n yVi BQKQHAS)D |4|d"ér (2dbrs, R4

- boc o (Fpe aﬁﬁfl@mﬂé@ @ ). 783 Flefne 7 @ ok i © 3408 b,

8. 739, igpm, M xture was heated to
3(30C u%derONﬁl%fL‘{ggr" h Afoter Cé@%t%@hemeﬁ%s@ﬁy

I ng, the was renoved under reduced
pressure and the residue was partitioned between EtOQAc and Herr]O the
organi c | ayer washed with H20 and saturated brine, then dried over
MySQ| er r |Eample@aporated to afford the subtitle compound as a solid (8.44g,
(o . o cpiinb S Blch it 2563/ VREH-20s8ENBL S i aR SHabhemytitle- MB Mz 255
6- (thutghgg%ﬁﬁbgggvl)-(5.6.7.8 t et rahydro- 1. 3. 6-t ri azanauht hal ene) Sodi um
(762ng, O. nol) was added to EtOH ('150mM ) fol |l owed by fornmarnidine
acetate (3.45g, O. 033nDI) and the reaction was stlrred at room tenperature

under 30 n. 39, 0.033nvl)
in EtCH (‘fégm L’Sd—r%'efl ux for 18h

after V\hlﬂ%l_ﬁﬁ%hﬁ@e m xture was cool ed and concentrat ed under reduced
pressure € residue was partltloned bet ween Et OAc and HL"IS”]O t he

organi ¢ | Hesubtidls vothpaind waa poeparesdbin therraethod of Example\@k) figetherqompound
Purifi_cati

PCT/ BR98/ )gfgnglg 7(1;9031138;3 9§-tetrahvdro-l 6-naphthyndme [Shlozawa et al., Chem. Pharm.
Bull,, 32, 2522 (1984)]. The subtitle compound was obtamed in quantitative yield as a

brown foam. R, 0335 (CH,Cl/MeOH/0.88NH, 90/10/1, v/v). MS m/z 464 (MH"). -

(®)
20 ybhquinazoline .
The title compound was prepared by the method of Example 5 from the product of step (a).
The product was purified on silica gel, eluting with CH,Cl1,/MeOH (98/2, v/v) to afford the
titte compound (30%) as a pale yellow solid. R, 0.13 (CH,Cl,/MeOH 95/5, v/v). MS m/z
415 (MH"). '"H NMR (CDCl,) 8: 3.08 (2H, t), 3.52 (3H, s), 3.97 (3H, s), 4.20 (2H, 1), 4.67
25  (2H, bs), 5.00 (2H, s), 7.03 (1H, s), 7.12 (1H, m), 7.40 (1H, m), 7.48 (2H, m), 7.84 (1H,
dt), 8.40 (1H, d). 8.78 (1H, d). Found: C,65.17; H,5.27, N,19.64; C;H,,N;O, 0.5.H,O
requires C,65.24; H.5.48, N.19.84%.

2-(5.6.7.8-tetrahvdro-1.6-naphthvrid-6-

Example 10
4-Amino-6.7-dimethoxv-5-(2-ovrimidv])-2-(5.6.7.8-tetrahvdro-1.6-naphthvrid-6-

" yDauinazoline




silica gel, eluting wwth CHerr]C[err]/MeCH (96/4, v/v) afforded the
subtitle conpound as an oil (5.09g, 65%. Rf 0.57
(CHerr]dJ[err]/MeOH 0. 838NH3 90/10/1, v/v). M5 mlz 236 (M—I+) (c)

5.6.7.8-T -1. 3. 6-triazanapht hal ene hydrochloride 5

bubbl ed tﬁ%gﬁ&gpsol ution of the produgé/ of step (b) (4. 809, @P&gﬁ

a mxture of MeCH and ether (50m, 1/1,“%/v) at O[err]C until saturated
The m xture was then allowed to reach roomtenperature over 2h, after which

time a prdbg p;itieacqsnmqsmms meparedudy the anethed of Examplens ifragn dh¢ compound of
Che: subt | EratBistieit 5l By tidg ot ¢ 98 TGRS spoafs ' O

CH
(G157 o gy et A B 5 v

vI )qw naz &llaveedThye pamitiphinig cbetwerno 2N dHGH ang E¢QAc cwashing itike agueoas! layfer FBxitmpl e
6(h) f t f 15, h d af nmple 7 Th
subt i 1] o EBGLAD (& xﬁfma,a@ﬂaéfl\g%ﬂéﬂ?uﬁ%)% G PR ity EXGRC (s The |
( CH[ err] Giébinkd NGk drieddVet 2g4505‘éﬁd' Lvaé’-w?et r @%&%}ms&@é to

Am no- 6. 7-di met v- -(2-Dvrimadvl) dro-
1 3.6-tri aﬁ'am‘anhbuilﬁe comployui(21&@)adsi mpal&@elloﬂ' heldid. |RfIOeJQ:(ﬂM{)MeMS of1r, &pYs ed

2 (1 - MR B D Cle. &%&éﬁa 188 Bhae1 1. 88k, s 420081
(159 "as 1 &STER B3 PRI YPPUS KER, 7.1 (B TSR 700 O SRR,

417 (M—I+)(1HHdNI\/R,9QCI@g]{,[ I Foufid: 3:@1391 2H,5.09,, 1\&2381(@;4H§N70240Q(5C( 1, rT)
4.22 (2H, t) (2H, bs; 500& s), 6.94 (1H s),. 7.07 (1K, . . 38
25 (1H, O Et@@aewws(‘sﬁl $ 1B5.109N,2244%.9. 00 (1H, s). Found: G, 56. 81,

H 4.73, N 24.84; Cerr]Herr]Nerr]J]Qerr], 0.5.CHerr]C[err] requires

C 56.26; H 4.61. N, 24.42% Exanple 12 4- Ami no- 2- (7-am nosul fonyl -

1. 2. 3. 4- t Bkaplednoi sogui nol - 2-yl ) - 6. 7- di met hoxy-5-(2- 30

pyri dyl )pw nazol i ne (a :

4- Ami no- 24-Aininorb. #rdimethessy-fré2-pyemi on{5.6.71 8-tetrabiedrod i 3:6-triazamgphtls 630560
PCT/ E1P$98/0 143 3 '
uinazoline

(a) I-(t—Butvloxvcarbon’vlkB-(NJV-dimethvlaminoxhethvlid'e_ne -4-piperidone

DMF dimethyl acetal (5.82ml, 0.044mol) was added to a stirred solution of 1-boc-4-

piperidone [Ashwood ef al., J. Chem. Soc., Perkin 1, 641 (1995)] (8.73g, 0.044mol) in
20 DMEF (80ml) and the reaction mixture was heated to 80°C under N, for 18h. After cooling,
the DMF was removed under reduced pressure and the residue was partitioned between
EtOAc and H,0, the organic layer washed with-H,0 and saturated brine, then dried over
MgSO, and evaporated to afford the subtitle comﬁound as a solid (8.44g, 76%}. R, 0.33
(CH,C1,/MeOH/0.88NH, 90/10/1, v/v). MS mv/z 255 (MH"). "
25 '

Sodium (762mg, 0.033mol) was added to EtOH (150ml) followéd by formamidine acetate
(3.45g, 0.033mol) and the reaction was stirred at room temperature under N, for 30min. A
solution of the product of step (a) (8.43g, 0.033mol) in EtOH (50ml) was then added and

30 the reaction heated to reflux for 18h after which time the mixture was cooled and
concentrated under reduced pressure. The residue was partitioned between EtOAc and

'H,O, the organic layer washed with saturated brine and dried over MgSO,. Purification on



To a solution of the conmpound of Exanple 7(b) (1.0g, 2.7mmol) in dioxane
(20m ) was added 2-(tri-n-butylstannyl)pyridine (1.1g. 3.0mol), lithium
chloride (1.5g, 35mmvl), tetrakis(triphenyl phosphine)pall adi um (320ny,

0. 27nmol ) wameg/sosgper (1) iodide (78ng, 0.41mmol) and the r eacRGCHEPINOI43cat ed
to 100[err]C for 2h. After cooling, thepgeaction m xture 5 was
partitioned between 2N HCO and Et OAc, the aqueous Iayer was extracted
further WI .n

A" ol 58 i CIGAROATIGME U S AR SRS

evapor at eés 09 8524 SRUE ST(CH MO H/0. SN, 50/ 1041 ez/y)eMS)m/:SD}G (MHT)I s was
suspended in ethef and filtered to afford the subtitle compound as a

colourless solid, (660nmy, 76%. Rf 0.53 (EtOAc). M5 mz 317, 319 (M—I*) 10
(b) : :

4- Am no- 2{97- arib%bs i -2- vI) 6. 7- di met hoxy-
S5- YTy mﬁ) 19 RIEY Uéfﬂi& dﬁét%fps' { (4080g5 L(RO20n01) (#20ND,
08mm H@,‘}{\)/%@ ano hirBS%hQs;%V\rll 8n1)ﬁ&/asa tﬂd%( B )

1,2, 3, 4 tenmkg/dﬁmcmhmmmeméoms Mlt yharat 2C rwu} saterated; dThe (rawmgwa&shen
12mm|) andtrlethylamne a}f‘fd)’?mt e reacti.on ;tn 'éerm
heat ed t o2lowwed thEraeh N[’Q!Prtf P%"rami% r?"e‘r C‘Y upes2 PREPIASD Fupe §

partition

| ayer sepggi sg%a (ﬁgy %&“gag‘ﬁyts Et Ob\c,s'6 e co | née)gmg%%érﬁl gx ayer wgshed
with H er g Qucsh t&dﬁa@mdvgﬂﬁ{tbr tdmdeeasapcnantésy solid (2.80g,cB8hr Rs Sul3e.
Purification on silica eIutl‘gg) \[é\g iﬁ [err]/ MeOH 0. 88NH[ err ]
(95/ 51Q. S(Cﬁﬁﬁlzwoaﬂé’ﬁix%w%h 14 %F‘I{’hl sol ved in

CH err]C[err]/MeCH and the product precipitated out with hexane to afford,
on filtration and drying in vacuo, the title conpound as a col ourl ess solid

(198mg, SE9) . BEARiRIS.Giinethoklst -6/ v). M5
Mz 493 (M) . Terr D6-DVBO) 5: 0.90 (2H, n), 3.42 (3H, s), 3.94

(3H, s), zhouinazdlinen), 4.94 (2H, s), 5.50 (2H, bs), 6.94 (1H s), 726(2H

)" 32 T bl it s b by PRt Blmetp ) o o Fefbl o)
_ 2 4A mh X aggtgg éﬁ> dHlaohE LonpSidd dmaﬁ;ﬁ&&z Tht &bﬁﬂe cHnpBurfii¥s Y vrdsbrained as

I ‘met hoxy -2 (2-isoindolin Ni‘i ridyl)gul nazoline 30 The
title corrpmntndxrlnmoﬁxdeh,aﬁ éZaI((E)i;LGlt{MQﬁ*g/IQc&S ‘éV)lg'(SbWﬂ‘
conpound of Exanple 12(a) and I'soi ndol i ne hydr ochl ori de. The product was
purified on silica gel . :

(e)
6-vDquinazoline

20  The title compound was prepared by the method of Example 5 from the product of step (d)

and 2-(tri-n-butylstannyl)pyrimidine. The product was purified on silica gel, eluting with
CH,CL,/MeOH (95/5, v/v) to afford the title compound (15%) as a colourless foam. R; 0.30
(CH,Cl,/MeOH 9/1, v/v). MS m/z 417 (MH"). '"H NMR (CDCL) 8: 3.03 (2H, t), 3.68 (3H,
s), 4.00 (2H, m), 4.22 (2H, t), 4.47 (2H, bs), 5.00 (2H, s), 6.94 (1H, s), 7.07 (1H, s), 7.38

25 (1H, t), 8.55 (1H, s), 8.95 (2H, d), 9.00 (1H, s). Found: C,56.61; H,4.73, N,24.84;
C,,H,N;0, 0.5.CH,Cl, requires C,56.26; H,4.61. N,24.42%.

Example 12

4-Amino-2-(7-aminosulfonvl-

30 pvridvhquinazoline

1.2.3.4-tetrahvdroisoauinol-2-v1)-6.7-dimethoxv-5-(2-

(a) 4-Amino-2-chloro-6.7-dimethoxv-5-(2-pvridvl)quinazoline



WD 98/ 30560

PCT/ EP98/ 00143 31 eluting with Et OAc followed by trituration with

CH err]C[err] and ether to afford the titIe conmpound (51% as a col ourl ess
foam Rf Gyddshéde’c). MS miz 400 (M) . H NVR (CDC [err]) Sermpssnotsaat
s), 4.03 (3H, s), 4.70 (2H, s), 4.97 (45 7.08 (1H, s), 7.21-7.50 (6H,
m, 7.84 (1H, t), 8.88 (1H, d). Found: 065 15; H,5.21, N, 15.54;
Cerr]Herr]Nerr]Jerr] 5 O 4.CHerr]Cl[err] 0.25.ether requires

C, 64. 83; o aglutipn 06 ﬂmwm&mﬁmfe‘iwme 7(b (1.0g, 2.7mmol) in dioxane (20ml) was

lll. '?A,\.mGn? r ?gé%#agﬁhhog}ﬁ@%@ gﬁe) %F&%%I'ﬁ@n}o i :#"“a g{?ﬂf}ev@égppéﬂﬁ’i‘%l}i by

the met hogetsakider 1jh anmxme(mmgomxﬁhoﬁwé AP lodddd ( mﬁ—‘% ' ng

conmpound of Exarrpl e 1 e product was gurlfled on SI I | ca gel,
with Et OA@/‘NB@DIOWBE rvmtl)mWSIhomd td{00°Ci fori2htAfter omahmg,ehdfmctﬁm mixtared

the titl d 59 | o lid

(O or 1] CMES PR Bes P ssRap LT 288 F1GAs, tﬁgp'e»;eoui yer s fgaciecb e pith 1
8,52 o sl 1) 29 kN o S
(1H, t), : 8ombined Idrgamjc 1a8er§8ve@d: HhedﬁwerMQElO(éldd,evaboraEdlmder redadedpiesstiteSo 13,
H 4211923 Ngggzgpgie yglj]oN[ er{g‘lrglxgsr % susper%éde{nr Aﬂ%r[ and }iItegr(ﬁ:e}c(iq l%cl) ra%%rc? ﬂ’lGCOSle‘tllﬂe

0 00 Degrlbint AU Gudels SR RN TBAIR ST o) MS 2 317, 319 MH).

3-t-Buyl oxycar bonyI 7-nitro-2.3.4.5- tetrahydro 1 H. 3-benzazepi ne 25 To a

solution of 7-nitro-2, 3, 4,5-tetrahydro-1H, 3 benzazepl ne Pecherer et al .
J. Het ero@cll 4-foming-2. /-antmpsuiforviy h.2.3 4-tetrahvdgoisaquinol- dime

) L ]
(40mM ) at i) addedhdé opwi se a solution of di-(t-butyl) dicar bonat ein
CHerr]d PEMMU on allowed to stir at roomtenperature for
18h. The meactdl@Rod ok the frodas &\/@Qﬁ(a?t(ﬂsbrﬁgld@BmhﬁﬂPﬁﬁd—bﬁf&&HDMAt(Q -1akfpr d
an oil which was taken UE@I nto | rr]Cl[err washed wi t h aqueous sodi um

car bonat e88d) wasoladdédnl ;é)-tet@l\]/ 0‘(‘315\91117& sulfomamidee hydrdchipridex (300mgs
onSonts Thtnimal e AR AL 2 mbY R0 B fepfith MERERTERRRR b ABHCO" ¢

under N, for 18h. The reaction was then cooled, partitioned between EtOAc and 2N

aqueous sodium hydroxide, the aqueous iayer separated and extracted with EtOAc, the

combined organic layer washed with H,0, dried over MgSO, -and evaporated under

| reduced pressure. Puriﬁéation on silica gel, eluting with CH2C12/MeOH/0.88NH, (95/5/0.5,

20  v/v) afforded an oil which was dissolved in CH,Cl,/MeOH and the produét precipitated out

with hexane to afford, on ﬁltfation and drying in vacu-b, thg title compound as a colourless

solid (198mg, 50%). R, 0.50 (CH,Cl,/MeOH/0.88NH, .84/14/2, viv). MS m/z 493 (MH").

'H NMR (Dg-DMSO0) 3: 0.90 (2H, m), 3.42 (3H, s), 3.94 (3'H, s), 4.00 (2H, m), 4.94 (2H,

5), 5.50 (2H, bs), 6.94 (1H, s), 7.26 (2H, s), 7.32 (1H, d), 7.40-7.55 (2H, m), 7.55-7.68 (2H,

25  m), 7.94 (1H, t), 8.71 (1H, d). Found: C,58.57; H,5.35, N,15.75; C,,H,,N,O,S 0.4.hexane
0.9.H,0 requires C,58.97; H,5.73. N,15.64%. '

Example 13

The title compound was prepared by the method of Example 12(b) from the compound of

Example 12(a) and isoindoline hydrochloride. The product was purified on silica gel.



WD 98/ 30560

PCT/ EP98/ 00143 32 conpound as a colourless solid (2.33g, 80%. Rf 0.8
(CHerr]dJ[err]/MeOH 95/5, v/v). Mp. 106- 108C. (hb)

7- Ami no- 3websrseseoxvcar bonvl - 2. 3. 4. 5-t et rahydro- 1H. 3- benzazlt(fsi‘lﬁ@!’@“l“A
solution of the product of step (a) (2.3p, 7.2mol) in a mxture of EtCQAc
(20m ) and MeOH (20m ) was hydrogenat ed over palladium on charcoal (5% w w,

100 t (&%g&i% t f t :

t hen?l) I ?r a?ﬁégaﬂt%%ggor a{oﬂé Eibe}{ re ucgg%g?eggt?l g%‘%%g?e&/e%t e sut) ?@g

conpound @fingoundi (51953-48% cdlbh&lllésstfaimva) 0.4B, (E&)ch QI an/iz] 400[ @VIHT). NHCNMR 1,
uires

v/iv). Found: C, 68.96; H 8.63; CE )] ]H[erréq(err]
C, 68. 67; (ﬂDCl,)-|8834$5 (3H ;};432;%31—(09) 470 H,s 497 (4H, s). 7.08 (1H, 3), 721 30

3-t- But vl carb S opa I

H. 3- benza@g ﬁ’é’ w%&%’smé’w H%’If‘n @“rpgg %ﬁ‘}ss %‘estB‘ Ois\o/\slrfs gHIc_l‘é‘BI’O’
dropwisse ¢.@ cBH.E9) 005 eihePleqhites Ql6aB3¢ H, 942, N,e9.504%) (1. 99, 7 2 mol) in
pyridi ne (40m 2) at 0C and the resulting orange 15 solution was allowed to
stir for 18h. The reaction was evaporated under reduced pressure to give an
oi | whi 02 was di isol ved in CHerr]d[err] -and extracted sequentially with
aqueous carbonate solution (3x) and saturated brine (3x). The

organi ¢ | 2%ehindas7.36 éh it 236, VoA Bido- RO G.BUARAPRhG under
reduced ‘r'e'§§m'e‘"t‘rr e product was puriired on silica gel,

el uting M]G[err]/%m (95/5, v/iv) followed by trituration with
20 ether to give the subtitle conmpound as a white solid (1.2g, 49%. Rf
0.5 (I@H[err]d[err]/l\/EC]-I 95/ 5, v/v). Mp 153-154C. (d)

7- Vet hanegyll La@wm"gm?d Pad %ég%;%grbg ?ﬂwﬁ?@/d%% ﬁh&"s The

subtitle conpound was prepar e pro uct step e rret
of 25 HER le lJZle()Cénd the eofiiplotind o€ Eocamptwht[cx TThe)prochect oiats purifedasm ahca

et B A R B
pr epar ed %@ %Ep?fﬁ’tdr{gé%ifg %58%{4’1 1%?@)&8(% mﬁe&gﬁ"gﬁgﬁ 8§$H§t Oﬁ%??)
te |h3t fl(r?;pomsimpi AF@IBHe '’ MR- (Cﬁtﬂs)rﬂ Gh3oHWYS 3150 (B H] $614.00 (SH| 5); 4. -OG(IZH

t), 4.74 (2H, s), 5.00 (2H, s), 7.03 (lH, s), 7.40 (1H, m), 7.45 (1H, d), 7.84 (1H, t), 8.55

(IH, s), 878 (14, d), 9.00 (1H, s). Found: C,60.94; H,5.13; N,21.93; C,HyN,0,

0.3.CH,CL, requires C,60.74; H,4.94; N,22.24%.

20 Example 15
4-Amino-6.7-dimethoxy-2- 7-methanesﬁlfonamido-2.'3.4.5

yD-5-(2-pyridyvlquinazoline

-tetrahvdro-1H.3-benzazepin-3-

(a) 3-t-Butvloxvcarbonvi-7-nitro-2.3 4 5-tetrahydro-1 H.3-benzazepine
25 To a solution of 7-nitro-2.3,4,5-tetrahydro-1H,3-benzazepine [Pecherer et al., J.

Heterocyclic Chem. 8, 779 (1971)] (1.92g, 0.01mol) in CH,Cl, (40ml) at 0°C was added
dropwise a solution of di-(t-butyl) dicarbonate in CH,Cl, and the reaction allowed to stir at
room temperature for 18h. The reaction mixture was evaporatéd under reduced pressure to
afford an oil which was taken up into CH,Cl,, washed with aqueous sodium carbonate
30  solution (3x), 1IN HCI (3x) and saturated brine (2x). The organic layer was separated. dried

over MgSO, and evaporated to afford an oil. Trituration with hexane afforded the subtitle



with CHerr]OJerr]/MeO40.88NH err] (97/3/0.5, v/iv) to give the title
conpound (40% as a WO 98/ 30560

PCT/ EP98/ 00143 33 colourless solid. Rf 0.31 (EtOAc/l\/EC]—I 95/5, v/iv). M nmz
521(M4+)wobh,gaga,(cm[err]) 5. 2.90 (4H, bm), 3.00 (3H s)pcEERRGES S).
4.00 (7H, bm), 4.65 (2H, bs), 6.68 (1H, i)s) 6.96 (2H, s), 7.03 (1H, s),
7.10 (1H, m, 742(1H rr), 7.48 (1H, n“i 7.95 (1H, t), 8.80 (1H, d).

Found: C, 56.65; H, 5. 26; 14.66;, (e H err err]

0.5. CH erﬁomqu@#@f arcehwrlswf’éde@ 338, §¢3} b, &f@g 65 W&OQ%%/SE;@W@ 186-

4- Am no- 6 ?lnethoxy 2-r7-(4-norphol i nesul fonam do)-1. 2. 3. 4-tetrahvdroi soq
ui nol j n- 2 yI'1-5-(2-pyridvl)quinazoline 10 (a)

7- (4- Mor phol i nesul fonam do) - 1. 2. 3. 4-tetrahydroi soqui noline To a sol ution
of 2- trlfluoroacetyl 1 2, 3 4 tetrah dr0|squ|noI|ne 7 sul fonyl chloride

[ Bl ank et(®}] ! cir ' yl-250h Sutetrahydrogl H3-bengazepinen THE (40m )

formed i 1 gﬁfu’ﬁ?gloy'*ﬁa%%grﬁé@nﬁ 8, 2 %b?l??mi% 24355%5 @%’x@%\ng{zbm?amvﬁg
16. ol )MeOHDOMIY Wad R;?ﬁ%grerma Ripallddal onRdarteyal I5% e&wrﬁmﬁ{ gh‘?
v/ v he result re or

Herr]O (20mM , 1/1 IM% cl ear 'sol uti on was Stl 18h
at room H80paihend eoqnttempmtucm fori 3 filtkering| the filmtepwms ievammratdd hmtieyeen

Et OA d t - t ed d t t ed
w o e oletisl e B ateny SPRuRTERR e B, 0 BR ure e Ao, O | e
over MySQ@EHCH/MYORY/ELEN). %uﬁ@ ot 68i96e H, 8 h@— Nubisst bemwwﬁngm %\

colourless SO|Id (650my, " 709 . 0.50 CH errTd [ErF

90/ 1001 , Hi85; NMIS.6R%. 283 (M) . (b)

4- Am no- 6. 7- di met hoxy-2-r7-(4- rmrphollnesulfonam do)-1.2.3.4- tetrahydro-

i sogui nolin-2-vll-5-(2-pyridyl)guinazoline 25 The title conpound (40%

was prepggyd @ct.ranﬁncwcmsnﬂh iRk éxm 13 QWL ks 388 nd &)

and the conpoun . 5:

3.00 E) 6H,Mct)1ane3u56h)(1 aﬁlomjeo(oanm (74Btt1mn)) st Q&deﬁwopﬁdsc . 4 Zolution 69 th8e4 70
2H H 1H, 7.4 1H,
( 7 Zé p(mct 8§ step_(gg(](.gy, 75g §1_1m91) ﬁ pyndxne ((40ml) at 0°C and th(e resulrt?ng orange (

IS5 solution was allowed to stir for 18h. The reaction was-evaporated_under reduced pressure to

give an oil which was dissolved in CH,Cl, and extracted sequentially with aqueous sodium

bicarbonate solution (3x) and saturated brine (Bx). The organié layer was separated, dried

over MgSO, and evaporated underreduced pressure to give an oﬂ. The product was

purified on silica gel, eluting with. CH,Cl,/MeOH (95/5, v/v) followed by trituration with

20  ether to give the subtitle compound as a white solid.( 1.2g, 49%). R 0.5 (CH,Cl,/MeOH
| 95/5, viv). M.p. 153-154°C.

(d) 7-Methanesulfonamido-2.3.4.5-tetrahvdro-1H.3-benzazepine hvdrochioride
The subtitle compound was prepared from the product of step (d) by the method of

25  Example 11(c). The subtitle compound (71%) was obtained as a colourless solid. R, 0.25
(CH,C1,/MeOH/0.88NH, 84/14/2, v/v). '
(e) 4-Amino-6.7-dimethoxv-2-(7-methanesulfonamido-2.3.4.5-
benzazepin-3-v)-5-(2-pvridvl)quinazoline

30  The title compound was prepared by the method of Example 12(b) from the product of step

(d) and the compound of Example 12(a). The product was purified on silica gel. eluting
with CH,Cl/MeOH/0.88NH; (97/3/0.5, v/v) to give the title compound (40%) as a



(1H. t), 8.78 (1H, d). 30 Exanple 17 WD 98/ 30560 : :

PCT/ EP98/ 00143 34 4- Am no- 6. 7-di met hoxy-2-(2-nethyl -5.6.7.8-tetrahydro-
1.3.6-tri ) -6-yl)-5 (2- pyridyl)quinazoline (a)

6- (t- But ym@% J(;nyl )-2-nmethvl -(5.6.7.8-tetrahyrdro- 1 FCT/EP98/00143
.3.6-triazanaphthalene 5 A solution of3sodi um et hoxi de in Et OH was
prepared by the addition of sodium (690ng, 30.0mml) to EtOH (75nm ) and was
treated vkaleurlese selidyRydadl BOBcAVIBOH 23/6ay/v). MBS Mz 530 (BRI 'H NMR CBCe))i de

af ver w00 K D L0 LD 3,33 J5H FR P BrbRima R e Bok Ban it b, "

bi car bon 4 ' t '
.96 (-ﬂ?s)%%@ 18, 4)2586 (VASm§, ey @ }gtiln)?'?.d,swn,e.fl?,oz{rfse ( ‘B‘?’?é’i?a

evapor at ed under reduCed pressure to afford an ol
puri fi ed d)n Feuhd:c@,565; H5.26] Ngl4u66;CEHENGDI® O8.CHL] 2requirey C,56.53;F 1501 he
subtitle oqpognd as a crystalline solid (6.47g, 87%. Rf 0.31 (EtQAc/ MeCH
95/ 5, v/ WI%BAMR (CDC [err]) 8 1.48 (9H, s), 2.68 (3H s), 2.92 (2H m,
3.73 (2H, m, 4.57 (2H, s), 8.38 (1H s) 15 (b)

2-Methyl -5.6.7.8-tetrahydro- 1.3.6-triazanaphthal ene hydrochl ori de The
subtitl e Examsiend was prepared by the nethod of Exanple 11(c) fromthe
product of step (a). The product was partitioned between Et OAc and 2N
aqueous ErOUNINAL0. {-HHNE v 7 SATROTP RO NCS R dr-tetrab L‘.u""'L‘L' F Py

conbi ned e i_ Jd e /! di d ver err]ad evpor at ed under
reduced ﬂMhe subtitle compound (7% 20 as a yellow oil
that 1orystallised on standing. "H NWVR (CDCl [err]) 5: 2.70 (3H, s), 2.90

(2H, t), 3.25 (2H, t), 4.00 (2H,_ s), 8.38 (1H, s).
4- Ami no- day- di infd4-Mporpholinesulfenamidosl.2.34-tetrahydraisga ne3. 6-tri azanapht h-6-v

et hod o Tk sibkae ob 2ol 20 elsabheFoRRaRSeIEE A5 RHECAbR S (Bigtb
Exanpl e 1g2Ga). MENCHRNPPIC 83 MDY (i o3l 3RiMd1) inl TIIF G40ml) Nal bl Mbidholine

CH[err]Ogerr]/I\/EO—l (94T6."viv) to a tord the title commpound (32% as a
col our | e49-74odnB.5Rimol) and a thick white precipitate was formed immediately. After Smin a

15  solution of ,sodium carbonate (1.7g, 16.5mmol) in H,0 (20ml) was added followed by a
mixture of MeOH and H,0 (20mil, 1/1, v/v). The resulting clear solution was stirred for
18h at room temperature after which time the reaction was ;Sartitioned between EtOAc and
2N aqueous NaOH and the aqueous layer was éepafated and extracted with EtOAc (8x).
The combined organic layers were washed with brine, dried over MgSO, and evaporated to.

20 give the subtitle compound. as a colourless soli& (650mg, 70%). R, 0.50
(CH,C1,/MeOH/0.88NH, 90/10/1, v/v). MS m/z 283 (MH"). '

isoquinolin-2-vl]-5-(2-pvridvl)quinazoline

25  The title compound (40%) was prepared by the method of Example 12(b) from the product
of step (a) and the compound of Example 12(a). MS m/z 563 (MH"). 'H NMR (CDCl,) &:
3.00 (6H, m). 3.53 (3H, s), 3.73 (4H, m), 3.98 (3H, s5), 4.12 (2H, 1), 4.70 (2H, bs), 5.07 (2H,
s), 7.05 (1H, s), 7.32 (1H. d), 7.40 (1H, m), 7.48 (1H, d), 7.53 (1H, d), 7.60 (1H, s), 7.84
(1H. 1), 8.78 (1H, d). |

Example 17



0.33 (CHerr]dJ[err]/MeO40.88NH, 90/1 0/1, v/iv). M5 mz 430 (MH). "H NWR
(cderr]) 6: 2.65 (3H s), 2.97 (2H. m, 3.50 (3H s), 3.98 (3H, s), 4.15
(2H, t), 4.73 (2H, bs), 4.93 (2H bs). 30 7.00 (1H, s), 7.40 (2H, m.
7.82 (IH wposBoskd (IH s), 8.75 (1H, d). Found: C 56.65: HpcTikroshbrys. 66;
Clerr]Herr]NerrJ(err] 0.3.CHerr]C[agr] requires C 56.53; H5.19;

N, 14. 93% WO 98/ 30560 -

PCT/ EP98/Q A4
4- Am no- 67+ 1 o pa o F-ahyaro
137tnmﬁm_@@l- qU|nazoI|ne5 (a) 1Tr|tyI 3- pi peri done
Trityl chloride (13.1g, 47.0mml) was added to a stirred suspension of

3- pi peri done hydrochl oride (5. 79g, 42. 7rmmol ) and tri et hyI amne (14.9m,
107mol ) H} . ml: , ‘ ed for 16h
under N[ elFr] : , g=ed and
t he f|5tra.t§>1w&h6ﬂsmeﬂ%ﬂ{dxﬂielm svcnwaa 10
dried over MgSO err] and evapor at ed unde?re?gggc%gzjﬁg?gsgﬁrrlglftsé'&ﬁ{r?@ggm '
wi th pent 36matdlptadEtOH 1{@5ml) lanid twas ttﬁatqddaﬂhitluscompouhab of Ezampleo] i(a) ((7452§

0 QoS U OB Ol 1 f B rbber ity 05

(b) 4 @éﬂﬂx%mﬁy%&g WRIRR inyd izd@&eg,m%naﬁedt yénge g@g& %@%ﬁg& it | ¢

conpound was prepare the nethod o rom-t

step (a). bicagrehate) thsairgamc falyemwas beparaiéd mdzldﬁhdtdn&r M@m ewa teadn{dée/o
asa Iourles solid. Kf 23( err]ogl[err]/pentane 2/ 3, é "H NWVR
rr °f1“s'= pressyire zfmafioyd yct wasopurifiad om ysilica, aeé, ¢loting syith 7. 13

3H , 7 I dr o-
(1 3.7- tr| azana/%étz P(%%/g ﬂ?@ Qﬁ’m“ g%%%ﬁcgglp\%augﬁb%éparig 11’5\7 stifg (rﬁg‘t%od of
Exanpl e 1a7%p)m0@mmmammsslcf va) el MR (Thel rsodmtﬁma% szss mds)by

on s ca_ge with CHerr|COJerr]/et /v)

chromat ogr a
to affor d29Eé¥HLmﬁ,l3tT3e(2éiam90ﬁﬁa(%]El,l)@33&(1@323 (CHerr]d [err]/et her 25
85/15, v/v). "HNWR (CDd[err]) 5 2.60 (2H.t), 2.97 (2H, t), 3.58 (2H, s),
7.06-7.37 (8H m,

15 (b 2-Methvl-5.6.7.8-tetrahvdro-1.3. 6~mazana hthalene hvdrochloride

The subtitle compound was prepared by the method of Example' 11(c) from the product of
step (a). The product was partitioned between EtOAc and 2N agueous NaOH and the
aqueous layer extracted repeatedly with EtOAc. The combined organic layers were dried
over MgSO, and evaporated under reduced pressure to afford the subtitle compound (7%)

20  asa yellow oil that crystallised on standing. 'H NMR (CDCl,) §: 2.70 (3H s), 2.90 (2H, t),
3.25 (2H, 1), 4.00 (28, s), 8.38 (1H, 5).

. (2-pvridvl)quinazoline _ _

25  The title compound was prepared by the method of Example 12(b) from the product of stép
(b) and the compound of Example 12(a). The product was purified on silica gel, eluting
with CH,Cl,/MeOH (94/6, v/v) to afford the title compound (32%) as a colourless foam. R;
0.33 (CH;CIzMeOHIO.SSNH} 90/10/1, ¥/v). MS m/z 430 (MH"). '"H NMR (CDCl,) §: 2.65 |
(3H. s), 2.97 (2H. m), 3.50 (3H. s), 3.98 (3H, s), 4.15 (2H, 1), 4.73 (2H, bs), 4.93 (2H. bs).

30  7.00 (1H, s), 7.40 (2H, m), 7.82 (1H, t), 8.42 (1H, s), 8.75 (1H, d). Found: C.56.65: H.5.26:
N.,14.66; C,;H,.N,0, 0.3.CH,Cl, requires C,56.53; H,5.19; N,14.93%.



7.52 (7H, m, 8.45 (1H, s), 8.90 (1H s). (d) _
5.6.7.8-Tetrahydro-1. 3. 7-tri azanapht hal ene hydrochl ori de The subtitle’
conpound was prepared by the nmethod of Exanple 11(c) fromthe product of 30
step (c). whosmgsggluct crystallised from MeOH ether to affordpCMEPISMBIAI | €
conpound (65% as an orange hygroscopica,golid. "H NVR (d[err]-DVBO) 5: 3.06
(2H, m. 3.40 (2H. mM. 4.26 (2H s). 8. (1H s), 9.00 (1H s). 9.96 (2H
bs) . WO 98/ 30560 _

PCT/ EP9s/ bsampledd (e) _

4- Am no- 64 7 di 17e4 HOx VBV D-204.8.78-tEerSinapd- | Ay Dada .azanapht
h-7- yl)-gornazotrine Was prepare y of

Exanpl e 1ggipazdlinem t he product of step 5 (d) and the conmpound of Exanple
12(a). The product was purified on silica gel, eluting with
CHerr]Cerr],/MeCH (95/5, v/iv) to give the title conpound (66% as a |ight

br own sol ag Rfl .2 3 CH rrlCI[err]/I\/bOﬂ 95/5, viv). M mz 416 (MH#) 'H
NVR ( k rr])i&?i%wﬂ%t), 3.52 (3H, s), 4.00 (3H, s), 4.18 (2H t),
4.70 (2H, Thgyl cHlonde EHI 2,057 0mfdlp wakHaddedl, to 7a 4iirred Ruspansion. 68 %ﬁigiridzallne

S . ;

7.83 (1H t), 8.50 (IH S), 8.79 (1H, d), 9.02 él.H, s). Found: C, ,
H, 4.91; 1bydmuchkiarids(S.19% 42 Mmimel) pry sisthydpmine] (14 8ol b iGHeC)] (100ml)

4 Ani no- S i BRRISR, 5% PR ARBAHFE B bih temperature. The resuling mixture
1.2.3.4-t %F f}'ﬁb@éﬁé@f% fifttate Whkheddsdqtentiillyl With 190 BRE 3P4 AGuddus(dtric acid,

5- Met hanesul f ona soqui nol i ne Met hanesul fonyl chloride (3.2m, 42mmol)
was at@leddtied aoven| MgSOp antl Svaporated swder mestuced: prSswg, T3Buratioh with ppentatiene
(40mM ) and_the m xtuyre was all owed t tand,.for 72h. The r | m xt ure
st hen BEOREA euptals SoBEuES £ P eoRUESCREILH601Y) Sed R 20
Et OAc (2x o h 65l I d iy V) ] Ajé-C h
wes puri 1 a0y BT g B e Bl T T T he
subtitl e g@EI@SHImMYs a solid (3.55g, 46%. R 0.03 (CHerr]d[err]/ether
4/ 1, v/v). "H NWR (D6-DMSO 8: 3.07 (3H, s), 7.68 (1H, t), 7.75 (1H, d),
8.03 (1H, d), 8.10 (1H, d), 8.54 (1H d), 9.32 (1H s), 9.79 (1H bs).

1S (b) 4-(N.N-Dimethvlaminomethvlidene)-1-tritvl-3-piperidone

The subtitle compound was prepared by the method of Example 11(a) from the product of
step (a). Crys;taliisation from ether afforded the subtitle compound (52%) as a colourless
solid. R, 0.23 (CHZClzlpentané 2/3, v/v). 'H NMR (CDCL) &: 2.35 (2H, 1), 2.87 (2H, 1),
2.97 (2H, s), 3.13 (6H, s), 7.13 (3H, m), 7.24 (7H, .m), 7.50 (6H, m).

20 '

(©) 7-Tritvl-5.6.7.8-tetrahvdro-1.3.7-triazanaphthalene
The subtitle compound was prepared by the method of Example 11(b) from the product of

step (b). The product was purified by chromatography on silica gel, eluting with

| CH,Cl,/ether (9/1, v/v) to afford the subtitle compound (51%). R; 0.33 (CH,Cl/ether

25  85/15, v/v). '"H NMR (CDCl,) 5: 2.60 (2H, t), 2.97 (2H, 1), 3.58 (2H, s), 7.06-7.37 (8H, m),
7.52 (TH, m), 8.45 (1H, 5), 8.90 (1H, s).

(d) 5.6.7.8-Tetrahvdro-1.3.7-triazanaphthalene hvdrochloride
The subtitle compound was prepared by the method of Example 11(c) from the product of

30  step (c). The product crystallised from MeOH/ether to afford the subtitle compound (65%)
as an orange hygroscopic solid. 'H NMR (d,-DMSO) &: 3.06 (2H. m). 3.40 (2H. m). 4.26
(2H. s). 8.68 (1H. s), 9.00 (1H. s). 9.96 (2H. bs).



25 (b) 5- Met hanesul f onam do- 1. 2. 3. 4-t et rahydr oi sogui nol i ne hydrochl ori de
A solution of the product of step (a) (3.50g, 15.7nmmol) in EtOH (205m ) was
treated with platinumdioxide (1.5g) and IN HCl (15.7m). The m xture was
hydr ogenat 4kPa (60p.s.i.) for 16h after which tinme t Paidot BN was -
filtered. Qﬁﬁ% fstarate was evaporated unger reduced pressureiglr.\ tl‘ltul?l‘at ed
wth CHerr]C[err] to afford the subtitlTe conpound as a 30 col ourl ess
solid. The solid residue fromthe filtration was taken up into MeOH/ Herr]O
(/2. viv), the suspensmn filtered. washed with CHerr]C [err] (3x) and
the filtr evaRQLat @ o 4 ) und
(total ylgFj§3 SLaao R 098730 idnd R
PCT/ EP98/ G)L4idingzb @@H[err]CI [err]/l\/EC]—I/O 88NH[err] 90/ 10/1, v/v). "H NWR
(d[err]-DVMSO) _6: 2.96-3.10 (2H, m, 3318 1 (2H, s), 7.12 (1H,
n'), 7.26 (the tltlgcongaognd mﬂpregyred@vghe pethod|ef jixaxppl): 12(b) from the product of step

4- A 6. t h 3. 41 gt rahyd | -2
TS, Pl b Hs ttndtnd e ARG T ota) COR B i S TR Bt Sk, o
t hod of A § A f

gt e°15?‘;m“Tﬁ‘e”*§f‘2%‘é%f’g%s"§'ﬁ??‘£%ﬂﬁé"s‘ﬁ"ﬂﬁ“. oA (EBpash B b WW Rf

CH er r] O [0s2C (CHASHAMEDH 35/5,v/v) M mdz 416 (MH ") mmm@@ﬁ@ (Zm%IlHaL:) 3.52i ght

R e Ll AR A R Rid 208 4 (1
§) 104( ia 7(%1 (1, m1)42%§ ((ﬁ'%) §9§0 914 3%78 1?92ﬁH a) 9. ® @ (Hﬁ re%wouaa 0?133 %%17
(1H, P, 8,22 36;LGLZHQN,OF@GﬁmH2C,LErEqIﬁ&,s 0-6142(80i,436ﬂN,29446%
Cerr]JHerr]Nerr]derr]S 0.56.CH err]C[err] requires C, 55.38; H, 4.93;

N, 15.16% 15 Exanpl e 20 '

4- Am no- 6'5&'9%%1 jgroxy-2-[7-(1- p| perazi nesul fonyl) -

1.2.3.4-t¢€ i soqui nolin-2-yl]-5- (2- pyr|dyl)qU|nazoI|ne (a)

7- (4-t - ButdyAmine6:7bdimethoky ethanessiforhianmdd-1 .2 314-2etthhd o640 n

line 20 The subtitle compound was prepared by the nethod of Exanpl e 16(a) _
from 1-t onyl pi perazine and =~

2- tr|f§uoroacetyl -1, 2, 3,4-tetrahydroi soqui nol i ne-7-sul fonyl chloride. The
product was purified on silica gel, eluting with CHerr]d[err]/MeOH (93/7,

viv) to (a) 5-Methanesulfonamidoisoquinoline
Methanesulfonyl chloride (3.2ml, 42mmol) was added to a solution of 5-aminoisoqﬁinoline

(5.0g, 35mmol) in pyridine (40ml) and the mixture was allowed to stand for 72h. The
reaction mixture was then poured into aqueous citric écid (10%, 400ml) and extracted with

20  EtOAc (2x230ml). The organic layer was evaj)orated to give a residue which was purified
on silica gel, eluting with CH,Cl,/MeOH to afford the subtitle compound as a solid (3.55g,
46%). R, 0.03 (CH,Cl,/ether 4/1, v/v). '"H NMR (D-DMSO0) 8: 3.07 (3H, s), 7.68 (1H, 1),
7.75 (1H, d), 8.03 (1H, d), 8.10 (1H, d), 8.54 (1H, d), 9.32 (1H, 5), 9.79 (1H, bs).

25 (b) S-Methanesulfonamido-1.2.3.4-tetrahvdroisoguinoline hvdrochloride
A solution of the product of step (a) (3.50g, 15.7mmol) in EtOH (205m!) was treated with .

platinum dioxide (1.5g) and IN HCI (15.7ml). The mixture was hydrogenated at 414kPa
(60p.s.i.) for 16h, after which time the reaction was filtered. The filtrate was evaporated
under reduced pressure and triturated with CH,Cl, to afford the subtitle compound as a .
30 colourless solid. The solid residue from the filtration was taken up into MeOH/H,O (1/2.
v/v), the suspension filtered. washed with CH,Cl, (3x) and the filtrate evaporated to afford

a second crop of the subtitle compound (total yield 3.45g, 84%). R; 0.21



afford the subtitle conmpound (35% as a colourless solid. Rf 0.56
(CHerr]d[err] MeOH 9/1, v/iv). M mz 382 (MH). 25 (b) '

4- Am no- 6. 7- di met hoxy-2-r7-(4-t-butyl oxycarbonyl - 1- pi perazi nesul fonyl ) -
1.2.3.4- &b basnsgs i sogui nolin-2-yl]-5-(2-pyridyl)quinazol i meCTERISHOBI t | €
conpound was prepared by the method of I_?,qarrpl e 12(b) fromthe product of
step (a) and the conpound of Exanple 12(a). The product was purified on

silica gel [ ] [ ve
subtitle E%ﬁffgma%%gwéﬁkﬁb &Pess% (/S‘Nbgfé(é?g ﬂ?gﬁ‘ie@r ﬁ‘% ]?lg’r ]’ I\/EO—I
96/ 4, vlv m), 7.26 (2H, m), 9.24 (1H, s), 9.61 (2H, bs

PCT/ EPOS/ SO T4% \???1?(%39;5%2 (1, m), 7.26 (2H, m), 5.24 (11, 5), 9.61 (2H, bs).

4- Am no- 6. 7- di met hoxy- 2- [ 7- (1- pi perazi nesul fonyl)-1. 2. 3. 4 tetrahydr0| sogui n
olin- 2-yl]-5-(2 I I ] f

was prepafk@d by-Amng:e./aumety . ; =t 5 '

with G eLnlE gEdvilaRi ch?net he t|tIe corrpound (58% as a col ourless solid.
MB m z 56 (d[err]-DMBO 8: 3.03-3.25 (11H, m), 3.50 (3H,
s), 4.00 (I‘BHmls)com@oﬂ:ai wasdprepared by the method of Exarsplsd 2(h)Hirorh e product pf e8P

E)E;_l r’r)12 ;Qg)?an(dltlillsg:;%mgmqgf ok 5)81;2(8 hﬁéegg{ydwl%&as%n%%d(on éxhcg gel, e?unn 2H
Gler r]H eqh %/g g l3/3, J3ho%ie Hesttlel it (0% s Pligt brbvit s, R,

N, 13. 69% ™

4- Am no- 2¢9[28-(CH mia«eomsmnmms\m 507 MH ) 'H dMBHEDG)$o B0@H, 1); 2.021 | - 6
. 7- di met hoxy- 5-

5 Tri0 TG BSAS ﬂ%ﬁoykﬂ%ﬁf&-iﬁ&% 467 QB 47 (BB 15 oY )

Grterr o PR GH: Shd edRae iy, FAR AR B ARANNY 7 (111,28, TR LR 40 1EL
(8.47m, O ObZoqh}y, \@SFaﬁmﬁot:%mswm 907 1N; 14.04.cCj HNY@S 8LI60THLH, arequizesh

roomtenperature and stirred for 18h, after which time HO was added, the
.organi c | &55.38d$,493pN; it Ea¥e. washed with saturated brine, dried over
MySO err] and evapor ated under reduced pressure. The 20 product was
purified on silica gel, eluting with CHerr]dJ[err]/MCOH (98/2, v/iv) to

give ghe Example 20

20 The subtitle coxﬁpound was prepared by the method of Example 16(a) from 1-t-
butyloxycarbonylp1perazme and Z-mﬂuoroacetyl -1,2,3,4-tetrahydroisoquinoline-7-sulfonyl
| chloride. The product was purified on silica gel, eluting with CH,Cl,/MeOH (93/7, v/v) to
afford the subt.itle.compound (35%) as a colourless solid. R; 0.56 (CH,Cl,/MeOH 9/1, v/v).
MS m/z 382 (MH").
25

(b) ino-6.
tetrahvdroisoquinolin-2-v11-5( 2-pyridvl)quinazoline

The subtitle compound was prepared by the method of Example 12(b) from the product of
step (a) and the compound of Example 12(a). The product was purified on silica gel,

30 eluting with CH,CL/MeOH (96/4, v/v) to give the subtitle compound (69%) as a colourless
solid. R; 0.25 (CH,Cl/MeOH 96/4, v/v).



subtitle compound as a solid (6.93g, 73%9. Rf 0.70 (CHerr]dJ[err]/MOH
9/1, viv). (b) 5-(N. N-Di et hyl car boxam do)i soqui noline To a sol ution of

t he product of step (a) (500ng, 1.8mmol)in DVMF (4nm) was added 25

pal | adi uRyoagRbsEHE (12mg, 0.054mmol ), triphenyl phosphine (28cumpos/dolasol )
and diethylamne (3.7m . 36mmmol) and thg reaction was heated at 60C under a
bal | oon of CO for 20h. After cooling, the reaction mxture was diluted with

saturate br| e and ac ed - :

extracts Q‘ Vﬁ%”' 3 :

pr oduct @] ggxgmgu%@nadmeanmmmm ng with CH{err] O [err]/MeOH 30

(97/3. vIv 0 glve € subtitle conpound as a solid (220% 53% . Rf 0.45
8/186

(CH[ er r ] Gheetitld cdingbingl was \preparedvibynthe method lvﬂasxarnple W) geoduct was
PCT/ EP98/ 00143, 39

5- (N, N- gm F%m%i%:ﬁluw)swe thedfitle eoé?w&?%ﬁzaﬁabﬁlsﬁlm solid MSypiz 362
corrpo%lg) MEEPEER ugﬁ@gdf%bs 5810305291 @Z@Pk $0194bg), &, oermzhg Rhogeg!yof

step was partition bet ween [err]Qlerr] and
aqueous SOt (B, bisY, o 58 (iH, ebs, 015247068 (éﬁ;i m&. %qdbbu}‘. 8. QWGJH WhsB. é’&(lﬁ,cbsé,d

er o ar1 SEOAIEL Bused Gitpohig- A5 Bak Enuaih ade sECHOA B LA ©

pr oduct Al W th
Clﬁ[err](}%gcr:??lsl\%’wg%herr] 90%%}]§B§%/v) to give the subtitle
conpound (66% as an oil. R 0 09 (CHerr]dJerr]/MeOH 0. 88NH err]
90/10/1, v/iv). MS mz 233 (M#). 10  (d)

5- (N1® DExemples2d nonet hyl ) - 1. 2. 3. 4- t et r ahvdr oi sogui nol i ne A sol ution of

bor ane i g AFHF i_&% [&Q@ i l;éﬁ 8{ A&hﬁ’?? #g_&glagg ;\4 aﬁﬂgﬁn_a_ﬁ?kuyt ion of the

pr oduct TTOT ) xture
was heat qq}ng@,ogefﬂfgggvfrﬁmgéﬁﬂamﬁg N[err] after which tinme the reactlon

m xture was cool e a to a mxture of 2N HO/MeOH (1/1, v/v, 100m) and
stirred for 2h. The MeOH was renpved 15 wunder reduced pressure, the
reaction xt ‘ d. extracted with CHerr]dJ[err]
(3x). Thé c ontFrred %d over MySO4 and evapor at ed

underjsr e‘i’%ﬁﬁle‘)g@§§:ﬂf e0 1IOmG &Vﬂa§ fhﬂdédl b& id |s@luﬁ&ﬂmiuﬂdlydﬁax§{$otho(1&4(@ﬁy g,
64% . M5 Mz CDCI[err]g 1.05 (6H, t), (1H, bs),
2.52 (4H0.@34mdl) &9 C(IQ,E;IZ, tt)u; sglugion was cooled to -40°C and triflic anhydnde (8.47ml, |

0.052mol) was added dropwise. The reaction was allowed to reach room temperature and

stirred for 18h, after which time H,0 was added, the organic layer was separated, washed
with saturated brine, dried over MgSO, and evaporated under reduced pressure. The

20  product was purified on silica gel, eluting with CH,Cl]MeOH (9872, v/v) to give the
subtitle compouad as a solid (6.93g, 73%). R; 0.70 (CH,Cl,/MeOH 9/1, v/v).

(b) 5-(N.N-Diethvlcarboxamido)isoguinoline '
To a solution of the product of step (a) (500mg, 1.8mmol) in DMF (4ml) was added

25 palladium acetate (12mg, 0.054mmol), triphenylphosphine (28mg, 0.1lmmol) and
diethylamine (3.7ml, 36mmol) and the reaction was heated at 60°C under a balloon of CO
for 20h. After cooling, the reaction mixture was diluted with saturated brine and extracted
with EtOAc (3x), the combined organic extracts were dried over MgSO, and evaporated
under reduced pressure. The product was purified on silica gel. eluting with CH,Cl/MeOH

30  (97/3. v/v) to give the subtitle compound as a solid (220mg, 53%). R, 0.45 (CH,Cl/MeOH
9/1, v/v). MS m/z 229 (MH’). ¢ '



(2H, t), 3.47 (2H s), 4.06 (2H, s), 6.90 (1H, d), 7.09 (IH t), 7.20 (IH,

d). 20 (e)

4- Ami no- 2-[ 5- (N..N-di et hyl am nomet hyl )-1. 2. 3. 4-t et rahydroi sogui nolin-2-vll-6

. 7- di met ey ¥s/Susee- PYri dyl ) qui nazoline The title conpound WaBCDHERPEMN04S by

the method of Exanple 12(b) fromthe praguct of step (d) and the conpound

of Exanple 12(a). The product was purified on silica gel, eluting 25 wth
8H . thetltle conmpound

(30% as cDCl [err]) 8: 1.05

SSH 4F 2)8 ?Biéuﬁtﬁzﬂé Z?Qﬂ/pgugga&sgpggbaréd bg %éﬁeﬁSh"of E):amé‘leﬁ@??zﬁ’bm She %r’(‘JdG& df3H

(2H, M), 7st8g (INThe) crude 7ﬁro(1ﬂ¢ﬂ ¥as mnmedcbemqea CH,@l, 7and mqne:ugesodmm
err]Herr] N err err Ci rr 68. 0
(N:[ 16. ]30([)/0 lS]BTb[Eiéﬁ‘ﬁ%ﬂo ] réogé §&; elctrat:eileqtfI tﬁsfu&er port1 ons dfGCI?I%l2

PCT/ ERQ8/ dried over MgSO, and evaporated under reduced
4- Am nsg G%Jg:% %Qllllegx?/ ewm-acﬁa\ri]vgléeu | f onam do- g 2.3, 4- tgt r ahydr oi sogui nol - 2

-y1') - 5- ( 2prepyitre. nwﬂalp}éuucﬂ@asnmrﬁ@d on silica gel, elutmg with CH,Cl,/MeOH/0.88NH,

2- Acet vl - met hanesul f onam do) - 1. 2..3, 4- tetrah r opui nol | n, 5 To
sol ution éﬂO/HHé, c¥ipound give Ei(lﬁrrpﬁ‘gbtltl?( b§°‘?@ 6% §9r?1srol 09

CHerr]d r Me (1. 2rr1 13 1rrm)l) and
triethyl ahi élf@%ﬁ%m?q gt"?’%éc |on S stirred at room
tenperature for 16h after which tlrre the reaction m xture was partitioned

bet ween Et OAc and aqueous sodr um b| car bonate soI utron and t he agqueous phase
ext r abd ed(dyi t h SEW sethyiaminomn x QEURUHICHr gani ¢ extracts

; Diethyla 4y
drssol Ve TPINR P RoATS nhrﬁ?dv%af’%nf‘ﬁ?% aquz%é”é@% e Badelifmet o
(7% a;bf;;‘]rigauewsr SONCSETA $. Griabriol )it TIOF (20AL). afhdl@@dﬁdnerﬁmﬁx'&twﬁ’sﬂlea&ﬁt er

whi ch t| s renoved under reduced pressure, the pH was adj usted
to pH 8 wid fefRiX foru8humdeicN, after whickptimgtbe resglon mixturs was apelrd.Fdded t9 2x) .

T Com e o GRS ELBR 2117, TG Girb T B A ke
CH er {4 O [ifddr] fihEdd ﬁr%?s/u?e, thé Yeacti®nrak&ure was basified to pH 10 and extracted with

CH,Cl, (3x). The combined organic layers were dried over MgSO, and evaporated under

reduced pressure to give the subtitle compound as an oil (840mg, 64%). MS m/z 219
(MH". '"H NMR (CDCl,) &: 1.05 (6H, t), 2.40.(1H, bs), 2.52 (4H, q), 2.89 (2H, t), 3.20
(2H, v), 3.47 (2H, s), 4.06 (2H, s), 6.90 (1H, d), 7.09 ( 1H, 1), 7.20 (1H, d).

20 '

O
dimethoxv-5-(2-pvridvhquinazoline
The title compound was prepared by the method of Example 12(b) from the product of step

(d) and the compound of Example 12(a). The product was purified on silica gel, eluting
25 with CHZClleeOH/O.SSNH:, (90/10/1, viv) to give the title cempound (30%) as a
colourless foam. MS m/z 499 (MH"). 'H NMR (CDCl,) 3: 1.05 .(6H, t), 2.53 (4H, q), 3.00
l. (2H, 1), 3.50 (3H, s). 3.53 (2H, s), 4.00 (3H, s), 4.08 (2H, 1), 4.73 (2H, bs), 4.98 (ZH. s),
7.0-7.3 (4H, m), 7.40 (2H, m), 7.82 (1H. t), 8.77 (1H, d). Found: C,68.36; H,6.71; N,15.96;

| C.oH,,N,0, 0.2.CH,Cl, requires C.68.01; H,6.72; N,16.30%.

Example 22



t he product as an oil (2.0g, 68%. Rf 0.20 (CHerr]O[err]/MeOH 9/5, v/iv).
MS mlz 269 (MH). (b) 3. 4- Di met hoxy- 2-i odo- 6-[ 1- ( 5- net hanesul f onani do- 1

. 2. 3. 4-tetrahydroi sogui nol -2- yl)ethylideneam nol benzonitrile 20 The
subtltle COiPsapskgas prepared by the nethod of Exanpl e 1(f)Pé'i‘JEP981/dﬁf’43
product of step (a) and the conmpound of 4 anple 1 (e). The product was
purified on silica gel, eluting with CHe€rr]Cd [err]/MeOH (98/2, v/iv) to
afford the s
(G_i[err] =348 3901004 VS OO y QK sjatiiinels R p2)e S
3. 4-Di net %Qﬁ*,,@vligéu(émget hanesul fonam do-1.2. 3. 4- tetrahydr0| sopui nol - 2-
yl ) et hyl i deneantn 2-pyrimdyl)benzonitrile The subtitle conpound was
pr epar ed by the nethod of Exanple 5 fromthe product of step (b) and
2-(tri - tyl stannyl pyr| m d| ne. The E)roduct was purlfled on silica gel,
el uting W|‘Eh crdeasetyldSrigethanesyifpnamido): | trahydipi

0,

(329 gs qr%o%@gg%@h &Jmﬁamwﬁ,&wx%@s fZ]é’}\éew9%?x/m§) in'CH)cy, 3098 §a30”
PCT/ EP98/ @@detBackiic (aéthydride (1.2ml, 13.1mmol) and triethylamine (3.4ml, 24.0mmol) and the
4- Am no- 6. 7- di net hoxy- 2- ( 5- net hanesul f onani do-1, 2, 3. 4- tetrahydr0| sogui nol -2
- yl)-5- (zeaﬁgm g jlitred atrepmfemperadire fordioh gfter, whish simeothi deaction mitutOwas/|

10,6m , ad Ion ,of roduct of st ( 180nyg,
0 sammo! ) PR BB 04 afd Sldts Wl bREHRREE Sl S Bhel uchi

for 70h, ghiserexthiéed withartBer portibey o FROWCOThO Eorfbifled 6f¥alici ctfiaéts dé@d 5'Vl
3.5m ) was added and heating continued at reflux for a further 7

cool i HYy, ower Mg86yiand avaperated tazaffqrd rani ail. dﬁmmtdwssehvem deQH ([Iéml] amhd a
| uti TA 2N | hed th

ot ur at odSEHER L AP A, coRpaaie I Tion (1. 7B dSAD/A the, R ed

silica gekor P8tk Rt e@ﬂhfer kil et (i Ghi %@?%gfﬁ&@@’@%ﬁééﬁdﬁéﬁz g °

afford the title 10 conpound as a colourless s 8ng, _
( CH[ er r ] Chfessurd,/thie pH/ \%s%yﬂdim to]pED 8 it 2N aqueops HiBand thedduchivay extrattddVR

(21 bs) | WARECpinIeL The g3kbingd arose il pe G v MESP 8 ehaporadir. 15
(1H, ﬁ érvg%n(o}ﬁuhﬂl)l ’waZ pﬁﬁﬁé&'é‘n shica gét, ehib} |\_rgutht@I)I Cl M@I—f @é/S q)/v) t2)5g1ve

Exanpl’e
~ the product as an oil (2.0g, 68%). Rf 0.20 (CH,CIZ/MeOH 9/5, v/v) MS m/z 269 (MH" )

¥Dethvlideneaminolbenzonitrile . _ :
20 The subtitle compound was prepared by the method of Example 1(f) from the product of

step (a) and the compound of Example 1(e). The product was purified on silica gel, eluting
with CH,Cl,/MeOH (98/2, v/v) to a_f_'ford the subtitle compound (93%) as a colourless
foam. R; 0.30 (CH,Cl,/MeOH 95/5, v/v). MS m/z 555 (MH").

25 (c)
yhethvlideneamino}-2-(2-pvrimidv])benzonitrile

The subtitle compound was prepared by the method of Example 5 from the product of step

(b) and 2-(tri-n-butylstannyl)pyrimidine. The product was purified on silica gel, eluting
with CH,Cl./MeOH (96/4, v/v) to give the subtitle compound (32%) as a foam. R; 0.11
30  (CH,Cl./MeOH 95/5, v/v). MS m/z 507 (MH").



4- Ami no- 6- et hoxy- 2- (5- met hanesul f onam do-

1.2.3.4-tetrahydroi sopui nol -2-yl)-7- nmethoxy-5-(2-pyridyl)quinoline (a)
3- Hydr oxy- 2-i odo- 4- met hoxy- 6- ni trobenzonitrile 20 To a solution of the
conpound &fobysssebe 1(d) (10.0g, 30mmol) in collidine (100n PCREPISHMILI
lithiumiodide (4.0g, 30mvl) and the reggction was stirred at room
tenperature for 18h fol |l owed by heatl ng at 100C for 1.5h. After cooling,
the reactiqn 4;< ! - : IS NI
| ayers wer(‘&se cimeavam s Xt T o : ] BAc
washes. Tlgg_ @jﬁﬁ%m%wﬁel ayers were 25 washed with 2N HC (2x)
dried over €rr] and evaporated under reduced pressure. The crude
product wassqlution ofzinochleridé inal JE (0.5, 1 0i6m), Sﬁmﬂﬁl[«ves eddad terarsoluieniof{the/ 3,
viv) to afford t u e C oun urlessolld 6. 96 39 Rf
0.16 (CH mc]ller Pgﬁtﬂj’ @é&%&/@%}ﬂ?ﬁ i SmS g gHion ¥§‘ tufg Was g)’—a@d

3- Et hoy «%1&9@ @%Yv@\ﬁﬂ i@ AGOARGH ﬁoiﬁérpoif an@cﬁraha& 'n?'TI-H-f ﬂdm BIspeiyCt

of step (a? and bronoet hane (1
(70m ) wasvasdsiiddd pat dreatingncomined it aeflux 4@ya fﬁﬂh&rﬁmlaﬁancbcﬂimg the wacnon

oot T on RIS H parisionet SFPyeentCH:GlgAnd Arspliiop g ERTA .ﬁﬁxh?r AR e
M XCUre g B ARG ELHERRIR MAMEPYI £la B FeNfS O, THOSAARIE by eT

crude pr Ofi:uﬁﬁe%ﬁ sflicaigel, efutiog with CERCHANIeOH/QSSNIE, (S0 10/ CHi/ey 1o] 4FFdrd Ithe} titte OH
(97/3, vliv) to afford the subtitle co%und as_a calourless solid
(2. 9440 3gompornd es egolarfess s9lid (38me, /NEDHRe 928 (GHRLMaOHO A5 90/10/1

MNH er r d l.e

Subt 11 ¢ SbpbadtT IMISY, HNRCDGEL S As SRl P 0o 3ty S Sed £ o
roduct of3 d 6107f (1BLl sRI7.6:7 21 (@ B, B€), 7.08 UH,nY, M S h
E:H[ err]d [eﬁﬁﬂl\/g@ﬁ%g{?lé@b@ \I?W(BHSS)D f(I ds{)he sub(t [ t?gj conpgund%g’(n%
as a col o(tHe®s7.22(1H, d)RT.43 (1H, tOd—Q(bﬂll'} (bISI ér%](ﬂﬁeéh 95/5, v/iv). M5 mz 336
MNH err] + d

g} Et Loxy] 2) | 0((210) 6-[ 1- (5- net hanesul f onam do- 1. 2. 3. 4-t et r ahvdr oi sogui nol -) -

yl)ethyli mml #9l - 4- met hoxybenzonitrile.

5-methanesulfonamido-1.2.3.4-tetrahvdroisoquinol-2-vl)

-7-

4-Amino-6-ethoxy-2-

methoxy-5-(2-pvridvDquinoline = .

(a) 3-Hvdroxv-Z-iodo-4rmefhoxv?6-nitro_b¢nzonitriIe

20  To a solution of the compoulfld of Example 1(d) (10.0g, 30mmol) in collidine (100ml) was
added lithium iodide (4.0g, 30mmol) and the reaction was stirred at room temperature for
18h followed by heating at 100°C for 1.5h. After cooling, the reaction mixture was
partitioned between 2N aqueous NaOH and EtOAc, the layers were sepa_rafed and the
product was extracted with 3 further EtOAc washes. The combined organic layers were

25  washed with 2N HCl (2x), dried over MgSO, and evaporated under reduced pressure. The
crude product was purified on silica gel, eluting with CH,Cl,/MeOH (97/3, viv) to afford
the subtitle compound as a colourless solid (6.96g, 73%). R, 0.16 (CH,Cl./MeOH 95/5,

v/v). MS m/z 338 (MNH,").

30 (b) 3-Ethoxv-2-iodo-4-methoxy-6-nitrobenzonitrile

To a solution of the product of step (a) (6.95g, 21.7mmol) and bromoethane (1.78ml.

23.8mmol) in DMF (70ml) was added potassium carbonate (4.49g. 32.5mm61) and the



15 The subtitle conpound was prepared by the nethod of Exanple 1(f) from
the product of step (c) and the conpound of Exanple 22(a). The product was
purified on silica gel, eluting with CHerr]d[err]/MOH (98/2, v/v) to
afford thewayg? corrpound (53% as a colourless foam Rr

(CHerr](err] I\/E&-I 95/5, v/iv). M5 nlz § 9 (MH). 20 (e) 3 Ethoxy 6-[1
- (5- et hanesul f onam do- 1. 2. 3. 4-t et r ahydrdi soqui nol - 2-

yl)ethvli deneam noj - 4- met haxy-.2- i dvl ). benzonitrile The subtitle
conmpound TRRSUPR é‘f?ﬁrl'@ateﬁﬁtﬁﬁeé ré{ éﬂ "5981%8 éﬁS racton miviugy was partisioned ep

e, "ol ut PeeERIPeods P BIORE B ordehc RYACHES sobnel by 120, ' ©
conpound (iﬁéd/tbvas MgSOQaid dvhpdtated. The ¢fidg [peoducOinae putifiéd ohl sAfabgely éMling VB

mz 520 (Md+), i
4- Ani no- 6Wathh 65,6 hLAIeQH( 7Fat vighaa @fforh s aptitlecomppnnd (asamyeglaurisay sphid| - 2-

1)-7- I duct of st
(1) 146 2R RS ARG 9 v RIS 2 388 BSL DO 2 3 Wt
solution of lithiumdiisopropylamde in cycl ohexane (1.5M 4.4nm . 6.6nmmol).

The reaction was then allowed to reach roomtenperature over 1h.
partitioné) befBukminos}-ethoxu2eiodmd-methox -':-a! pinyes | ayer extracted with 3

further ti ons, of Et ‘ 9

b Epos 88 SSD0KS AP Y O Bothed of Examplshehom: e prodiet oﬁr. ed
over MySChep i(h). ahe proRRE Wak ?dnﬁétﬂ@ii sﬂi@ﬂ%@ﬁ@hﬂh@%ﬁﬂf €H, méoxggés/@“

silica gel, eIutln wth CHerr]C[err] MeOH 0 88NH[errf (937 7/

f ol | olfed tﬁ‘ottdr fhesubtitlo compotnde(7286) a8 4 splvudessisolidi RL 6. lddﬂiﬁﬁiﬁw\/laﬁlh%ls

col ourl ess Rf 023 CH err]C[err]/MeOH 0. 88NH err

90/ 10/ 1, WW%F#?*W I(-lN[IVR (]CDCI[[er]r]) 5:-0.92 (E%H %),
2.84 (2H, m, 3.00 (3H, s), 3. 82 (4H, m, 3.98 (3H, s), 4.22 (2H, q), 4.77
(2H, s), 5.93 (1H,. s), 7.07 (1H, m, 7.17 (1H, t), 7.20-7.35 (2H, m, 7.40

(1H, t), @50 Q% _@Lz-;&doB&-[l-lﬁm Haneshlfbarhitiia-1.218.4-8Btrah¥ dedikbauiiol-F=ound:
C 60.32; H5 66; N 12. errJH[err ,Nerr]qerr]SOZS CI-|2CI2reqU|res
C, 60. 51; h cpramogdemethoxvbepzonitnle, o4

4- Am po hy

1.6- napht yr| l??lﬁgﬁa%éi &}4&5% 'gfz'é‘ gf?;%&] '- gpr a%rf/lc}P%PmduCt of

1. 6- naphtktyp I(d) Eﬁd the compound of Example 22(a). The product was purified on silica gel,
elutmg with CH,CL/MeOH (98/2, v/v) to afford the subtitle compound (53%) as a
colourless foam. R, 0.14 (CHZClZIMeOH 95/5, v/v). MS m/z 569 (MH").

20 (e) KR
yl )ethvlidenemm‘no ]-4-methoxv-2-(2-pyridvl)benzonitrile

The subtitle compound was prepared by' the method of Example 5 from the product of step -

(d) and 2-(tri-n-butylstannyl)pyridine. The product was purified on silica gel, eluting with

CH,CL/MeQH (94/6, v/v) to give the. subtitle compound (54%) as a foam. R, 0.14
25  (CH,Cl,/MeOH 95/5, viv). MS m/z 520 (MH"). |

3! 4-Amino-6-ethoxv-2-(5-methanesulfonamido-1.2.3.

methoxv-3-(2-pvridvl)quinoline
A solution of the product of step (e) (1.14g, 2.19mmol) in THF (10ml) was cooled to -

30  78°C and treated with a solution of lithium diisopropylamide in cyclohexane (1.3M. 4.4ml.
6.6mmol). The reaction was then allowed to reach room temperature over lh. partitioned

between EtOAc and H,O and the aqueous layer extracted with 3 further portions of EtOAc.



To a solution of 5,6,7,8-tetrahydro-1, 6-naphthyridine (4.99, 36.5mpl) in
CHerr]CJ[err] at 0C 15 was added triethylamne (6.1m, 43.8mmol) and
acetyl chloride (3.11m, 43.8mmvl) dropwi se and the reaction was allowed to
warmto r rature and stirred for a further 18h. The peRfipb&b143

m xture was partitioned between Herr]O and CH err]C[err] the layers were
separated and the aqueous | ayer was extr4dted twice more with

CH err]d[err]. The conbined organic |ayers were dried over MgSQ err] and
evapor at edTherdembined wrgehip taarssuwsret\masmd wi&f Urined deied ewirdMgSQf) and evagorated
purified o | | i

This affor 3 éucbegmrﬁsﬁ{?u %Mth‘%f‘h (’gtS‘ﬂ a ung BNY% 8%1?58&56%0188“{{\/)
(CHerr] d é?@!?‘f/l / %8#;@%%%90 1 %ﬁh\éfﬁé): affoﬁe&‘"}ﬁ %rﬁﬁ'&{ﬁh)agx Scso?ou}fé 3H,

s), 3.04 ( H 2xm, 4.60 and 4
(1H, m, T7fohth (5 18mgy#5%. R20. QllfC}htElszEDHH)SSNH, 90/10/1, v/v). MS m/z 520 (MH").

34D|rrethx- I 0odo- 6- tetrah[err dr016naphthyr
/i)e &wr@ng 097 (38, e BE IR 0.3 00 b - R Coty et 281 (O, e
Bampl e 1 %*?@#h@lg:zéz@?wﬁww ﬁﬁ."éi‘ P 2207 58 8 W00,

Et CAc/ MeOH(160%),57. 50/(1/1)1 ap R8T OIM, Hhe.4suiH, td),e8.2D g, m%ﬁﬁ%cmﬂ b5 %6;
yell ow sol1d. Rf errC] CEerr 1/ MeOH Q. 88NH err] 9217/1, v/v) rﬂz
463 (MH). NIZGM-QE,Qg &h0.25 2re:qmresCGOSl H,5.50; N,12.95%.

PCT/ EP98/ 00143 44 (c)
3. 4- Dlrrethoxy 2-(2-pyridyl)-6[1-(5.6.7.8-tetrahydro-1.6- naphthyrld 6-
yl)ethy id ﬂF Ma] benzonitrile The subtitle conpound was prepared by the
nmet hod of € 5 fromthe product of step (b) - and

2-(tri-n-bd D 2 pteahvds i yrid-6t vy Rrpuirepdine

el uting vmth 5 EtOAc/I\/bO—VO 88NH[err] (95/5/1 v/v) to gi ve the subtitle
compound (51% as a foam Rf 0.26 (EtOAc/ MeOH 0.88NH err] 90/10/1, v/v). M5
- mz 414 ( ). g ce lS 6 7. 8-tetrahvdro- 1.6-naphthvridine
4- Am no- 6. 7-di nE - PyT -2- -tetrahydro- 1

. 6- napht hyTe d—ﬁlundn)mﬁﬁ 6018- te&ahfﬂroﬂt;énnplﬂhmd:m@o&g; d6\vammal) dp OHClhyt @I

et hod of X amRlS: Faihdtamie S 1P U8 $ishiol Tand Syl chloride (3. 1iml, 43.8mmol)

dropwise and the reaction was allowed to warm to room temperature and stirred for a

further 18h. The reaction mixture was partitioned between H,0 and CH,Cl,, the layers
were separated and the aqueous layer Wwas extracted twice more with CH,Cl,. The
combined organic layers were dried over MgSO, and evaporated under reduced pressure to

20  afford a residue which was purified on silica gel, eluting with EtOAc/MeOH/0.88NH,
(95/5/1, viv). This afforded the subtitle compm_md (58%) as an oil. R; 0.60
(CH,Cl/MeOH/0.88NH, 84/14/2, v/v). 'H NMR (CDCL,) &: 2.15 (3H, s), 3.04 (2H, m),
3.75 and 3.90 (2H, 2xm); 4.60 and 4.70 (2H, 2xs), 7.10 (1H, m), 7.42 (1H, m), 8.42 (1H,
m). o

.25

(b) 3.4-Dimethoxv-2-iodo-6-
vl )ethvlidenéamino |benzonitrile
The subtitle compound was prepared by the method of Example 1(f) from the product of

step (a) and the compound of Example 1(e). The product was purified on silica gel. eluting
30  with EtOAc/MeOH (95/5, v/v) to afford the subtitle compound (80%) as a pale vellow
solid. R, 0.58 (CH,C1./MeOH/0.88NH, 92/7/1, v/v). MS m/z 463 (MH").



(c). The product was purified on silica gel, eluting with
CHerr]C[err]/MeOH0.88NH err] (96/3.5/0.5, v/v) followed by trituration
with ether to afford the title conpound (22% as a light brown solid. Rf
0.31 (CH r]/MeOH 0. 88NH err] 92/7/1, viv). M nmz 4  H
NVR ( CDO ([avg?]r’?#sgb 3.13 (2H ), 3.52 (zw, s), 3.82 (2H, bs)?@@%"%ﬁ m
4.83 (2H, s), 5.98 15 (1H, s), 7.13 (1H, 722(IH bs), 7.38 (1H, m,
7.48 (1H, d), 7.53 (1H, m, 876(1H d).
Found: - C, 6. 743.4-Dimethoxw L' idyi)e . aplth@rid-@t her 0. 6. HO
requires X : 33% Exarrpl e 25 20

4- Am no- 6: ' m dyl)-2-(5.6.7.8-tetrahydro- 1

. 6-napht h I réﬁ}e

3 4- Di net Egisugtgdyér u)E/llav& a@‘[ibl (5d6by7th§ xr%eélﬁda%t;/%ﬁa&pli:é‘m rtlrélp et yri é 08 5P

yl) et hyl i (Brendrd-(tri}bbutytstannyl)pyridise. ThErprodudd was|parifiedoo silitavged, ¢lutbgnwit by

2 (1112 - Gidoear ey (P ev A e B g8t st G ecmpoupRa TR asia foom.
e f oan CHSGORMIOUR SN, S W%ﬂ“e’ 0 (b conpouia

4- Am no- 6. 7- di met hoxy- 5- (2- pyrlmdyl) 2(567 tetrahydr016nayhthyr|d-
6- vl)quingline WO 98/ 30560 : .
PCT/ EP98/ (143 4Amino-6 AT 22 AT el s PR 8 ;Oni @Axi-Omided to
a sol uti OM&W& product of. step (a) (530ng, 1. 28rrrm|) I n DIVBO (5mM). The
reaction re was heated to 95[err]C for 45mn. After cooling the

react I®n Thatitle GomypsurtDuraeprepared by ithie inethad iof Exardple23(f) iffoth el frodit 3 4RPUS
NaCH. The product was then extracted with EtOAc (x4). The conbined ON?_Ianl C

5 layer &webhe needvst W& rpunﬁéﬂr po, siliea (geht elutivg; M@tha@{z@lMQ.W&ss

Chyor 1] G (ST I0k Ao UERE BY it R b sty b e Qe 220 s

triturateg m&’ﬁwﬂtd%ﬂﬂ 031 f @H|Ct,deOHd.881¢H gmud Msavemae\mfd'
(91ny, 17%. Re 11 Cl-lerr](gl-qerr fNEO—l 95?'9 m MS mz 415 M-)|+) "H

NMR ( CDCl R](§3DQ‘3;) 533106 (HHM).13.32 BK:9), (-’332 (283, bSB 3?99 (@EIHIH)S‘} 83 42HOS)( 208 m,

4.05 {s SH )g), 2180828, 732 P (58 (Pe; md, P35 (M a), 7.53 A1, m), 7.80 (11,
m), 8.43 (1H, d), 8.76 (1H, d). Found: C,67.74; H,626; N,15.43 C,H,;N,0,S 0.4.ether
0.6.H,0 requires C,67.86; H,6.07; N,15.33%.

Examgle 25
20 '

ylethvlideneamino [génzonitrile

25  The subtitle compound was prepared by the method of Example 5 from the product of

Example 24(b) and 2-(tri-n-butylstannyl)pyrimidine. The product was purified on silica
gel, eluting with CH,Cl,/MeOH (98/2. v/v) to give the subtitle compound as a foam (75%).
R;0.21 (ether). MS m/z 415 (MH"). |

30 (b) -2-(5.6.7 8-tetrahvdro-1.6-naphthvrid-6-

vDguinoline

4-Amino-6.7-dimethoxv-




10 m, 7.40 (1H, t), 7.50 (1H, m, 8.40 (1H m, 8.90 (2H, m. Exanple 26
4- Am no- 7- met hoxy- 2-r 4- (4- nor phol i necar bonyl ) -1 . 4-di azepan-1-vl]-5-(2-pyrid
yl)-6- (2.2.2-trifluoroethoxy)guinoline 15 (a) - 3-Hydroxy-4-nmethoxy
benzoi c a(é'gg.gsgggfgyl_ ester To a suspension of 3-hydroxy- 4- mrepboayodennzoi C
acid (33.63g, 0.2rmol) in MeOH (500m ) was _added concentrated sul phuric acid
(25m ) and the reaction m xture was heatdd to reflux for 2h. On cooling the
reaction m xture was concentrated under reduced pressure to 20 100 m and
t he resi duPotassiurf hydeodidedpowder (FE2mgcl.29mody wamadsded &y asolntion wof sieeproduct of

aturated BFP “ﬁ%??m'?%&f Sroliiaaast] Giih 2@%%%:#&@%%3‘ﬁsﬁ%5%83§5‘?°@?°‘3
015 R 0" St AR PO FRTREN' O BouEl AN RS S e R

trifl uor ongjueate NaOH MEHecprodiuct avascthent extractdd withfEtOdicq(wd). (Ehescomibiined organic
hydri de 0. 4qg, 0. 3nvol i CH d g ond d ! f
S L3 1 layeisostmasvehed SO ELOD SEBtAA brifg 28 deeh pvanMES Qup 3 Aa prodhios 31| )
L5 00 C ; e ol : .
ner g to. PUed B aeF et Rith R L OROL/D AN, 1F6ASES, 0R). THE dBudtes

aqueous SoghsMiRfted Withikenabtfordthetthiencompousidey an dvirfgelselid](91mbj $7%). R,
af forded the subtitle conpound as a solution i.n err]CI[Cer '

CH r]. whi ch was
used i nmed0at oTH,GlyMeQH (25(5, wvkMS m/243 So6Mib3 681 NMR (CDCLy) , 8: 3.10 (2R, v),

PCT/ EP98/ 0 3,46 (¢) - et £13- (2 Ak i b | '

nmet hyl est giéféﬁas)s31@&?@%#@%@?@%@? %gy’gﬁ’éﬁ@?f’ ? g?‘%}ga%%}?lﬁé:ntﬁi’l n
a mxtyge )@ [ Se(1pna), 8.4041H, 8.90 Im).and DMF (100m ) was added
a sol u%blv on&gT‘Ptggﬁg’rtg’g?uct(ob?ﬁ)it né‘g‘tfrol:}ng’step@z(rg) )(65. 0g, 0.28nmol). The
reaction mxture was stirred at roomtenperature for 5 18h after which
time the reaction m xture was evaporated under reduced pressure. The

resi due waEX#@PIE26 oned between ether and H20, the organic | ayer was washed

ith t ted: hrg nea. Qri-ee on : ° ) ]
\;,)Mr essﬁ?egr%ﬁmﬁ—w—wi—&vlf fifo %ﬁ&q‘ MBRQHide gh 5 3-p9HEwN-6

-3

(2.2.2-trifluoroethoxy)quinoline
- 15

(a) 3-Hvdroxv-4-methoxv benzoic acid. methvl ester

To a suspension of 3-hydroxy-4-methoxy benzoic acid (33.63g, 0.2mol) in MeOH (500ml)
was added concentrated suiphuric acid. (25ml) and the reaction mixture was heated to
reflux for 2h. On cooling the reaction mixture was concentrated under reduced pressure to

20 100 ml and the residue was extracted with EtOAc. The organic layer was washed
sequentially with H,O (x2), saturated équeous sodium bicarbonate ar_xd saturated brine,
dried over MgSO, and evaporated under reduced pressure, to afford the subtitle compound
as colourless crystals (33.0g, 91%). R 0.59 (EtOAc). MS m/z 183 (MH").

25 (b) 2.2.2-Trifluoroethyl _triﬂuoromethanesulfonate.
To a solution of trifluoromethanesulfonic anhydride (80.4g, 0.3mol) in CH,Cl, (50ml) was

added a mixture of 2,2.2-trifluoroethanol (28.0g, 0.28mol) and triethylamine (29.3g,
0.29mol) at -40°C dropwise over 45min. After addition, the reaction mixture was warmed
to _roém temperature, washed sequentially with H,0 and saturated aqueous sodium
30  bicarbonate and then dried over MgSO,. This afforded the subtitle compound as a solution

in CH,C), which was used immediately in the next step.



product was triturated with hexane to afford the subtitle conpound as a
colourless solid (42.55g, 93% over 2 steps), Rf 0.47 (CHerr]CdJerr]). M
mz 265 (MH). 10 (d) 4- Met hoxy-3- (2. 2. 2-trifl uoroethoxy)benzoic acid To
a sol uti oRy®bgssdage Pr oduct of step (c) (42.25g, 0.16nol) in Ir@tpweolasided
2N aqueous NaOH (160nmi, 0.32nol). The reaction mixture was stirred at room
tenperature for 3h and then at 50C for I'nN. After cooling the reaction

m xture was evaporat ed under he residue was
partitionéd betwiEHoxyGa.22 4ri ed over

S x bl § DE

compound 18 sSBE & & é*ﬂﬁ“f‘% J(f‘*%é*? % ?’8@5‘”%1‘@’?&{ At & Bhikdsidey
viv). M Hirboﬁﬁé 4 N&g,)o 3161611) and DMF (100ml) was added a solution of the product obtained

4. 4- Di et hyl - 2-[ 4- met hoxy-3-(2.2.2-trifluoroethoxy)phenvl]-[err]- oxazol i ne

20 To afiomspepLbbibsdg, 0RSmealhdhe reation mixtyre was Agrreg) at om tavaperature for
0. Somot ) 4Eh et Ftpth g fos Mo el B3 ARGRAN Bider rfolicdd et TRE

0C for 30PESEHue orled OBBIVEEID @ttt Lind BB/ the Si;gamdlawxawsawmeundﬁn
reduced pressure. The residue was then redissolved in CHerrd[err] (300n1)

and addedsaveated] brine, dredh oxes MaSéh and gvapatatrd pndestmducsd cprassure. (The, exy

0. 2rmol ) and triet 20 0.2 [er at
oc the r Binciewan itegted Rl hevane EF perpracRg byl Coiiul e 6 go%ﬁ(lesgéﬁﬂlﬁ
washed se 1§ b oWidr Ikt 5 blai7 CH). M9 nt% b4 pviERyeous sodi um

bi car bona?"(‘a@gcﬁ ?gd %ver qgérr]q@% g?/aporat ed under reduced pressure to
a vol Wre of 200m . Thi onyI chloride (21.4g, 0.18npl) was added dropwi se to
the solutign and the re s I ng &antt re sstlr ed for 1h. The product was

t hen extr &t ed JAEHI0X e ACIN aqueous NaCH. The conbi ned
agqueous p 0 &’éﬁm cted
with CH el;!.re]s‘:1 er ﬁ ﬁﬂ%a ;ddgﬁewgg%b(igir\lteﬁ%?ggz?%%yegsblg\gﬁgBH ﬁéJu@

MySO er r ] NaH €M6mtl; a32hol)nThe reactiore milktprecsas stizreti ot addm tammratatecﬂ’or Gh and ude

WO 98/ 30560 E 143
47 pr oducfhenTﬁem)f:i g?fnld} Aftgggaoling the éﬁ?t%@’?‘ﬂgﬁ%aﬁfé@qudhu‘éqr éﬁ%@ﬁgs -

o gants o R{ESaRE OTHE fesfil A Witk nboleeh FOAG Shd PNHE), nd Oigafi TR Bied
pressur e. oVEMgSO), Ging e«o»apormed upder redacedrpredsiner toafforiCthe subtitle compound as a
colourless solid (40.4g, 100%). R, 0.13 (hexane/EtOAc 1/1, v/v). MS m/z 251 (MH").

20 To a suspension of the product of step (d) (40.0g, 0.16mol) in CH,Cl, (200ml) and DMF
(0.5ml) was added oxalyl chloride (40.6g, 0.32mol) at 0°C over a period of 15min. The
reaction mixture was stirred at 0°C for 30min, warmed to room temperature over 1.5h and
evaporated under reduced pressure. The residue was then redissolved in CH,Cl, (300ml)
and added over 15min to. a solution of 2-amino-2-methylpropanol (17.8g, 0.2mol) and

25  triethylamine (20.2g, 0.2mol) in CH,Cl, (100ml) at 0°C. The reaction mixture was then
stirred at room temperature for 30min, washed sequentially with 5% citric acid and dilute
aqueous sodium bicarbonate, dﬁed over MgSO, and evaporated under reduced pressure to a
volume of .200ml. Thionyl chloride (21.4g. 0.18mol) was added dropwise to the solution
and the resulting mixture was stirred for 1h. The product was then extracted with H,0

30 followed by 0.5N aqueous NaOH. The combined aqueous phases were basified with 2N
aqueous NaOH and the product extracted with CH,Cl, (x2). Th¢ combined organic phases

“were dried over MgSO, and evaporated under reduced pressure to afford a batch of crude



(150m"), the resulting white solid was filtered off, rebasified with 2N
aqueous NaCOH and 5 extracted with CHerr]dJ[err] (x3). The conbined
organi c extracts were dried over MgSO err] and evaporated under reduced
pressure twodgikéh 2 second batch of crude product. The conbi

products were purified on silica gel el u%%'ng with CHerr]dJerr]/MOH
(95/5, v/v) to afford the subtitle conpotnd as a col ourless solid (38.8g,
80% . Rf 0.54 gEtOAc). M5 nmlz 304 (MH).

10 (f
4. 4- Di net Ryedust.| TheRriginal asganik gxtaqt vas thep rsfmk)eaow@!@tzrtbmm AN4QH [aadrthe oxa

zoline Th HOE | CONMQ I, he. net hod of appl e
fromthe %F%g%?:% :h(%?%tcsut ep (€ zcy\g(%%ﬁé@gg%ﬁ%rn g% ﬂi,gtan{ﬁaeé‘ i“ﬁrﬁgéﬁﬁ?’g?"l I}}Iégbge
el uting wahd dvapatddewides rfeliliedOpressurd.. TR Gediditd Ul MESsIINRD ih Tdthetbat BE
with ether to afford the subtitle conpound as an 15 orange solid (53%. Rf

0. 27 (et hé}7lmbathe resudting,white splisl was d( ofrpbasifigd with 2N aqueous NaOH and
2-10doz4- XY-3=x( -1xd touor get.hoxy) benzonitrile The subtitl

conpou?ld V\g/gégcg?%ﬁg?’eélﬁgﬁt(ﬁ@ hcgglebé?e% ABICSXBES WeS r‘d}lﬂeo‘fﬁ’dﬂgg apd
step (f). eVdjoraeddehder Qediced Wiessiifd o/ 'aloRdl aVsddanh SBARGE LJ}? g% : )
to afford tﬁg’rzo subtitle corrpc?und as a col our| ess solo? ge6 Q‘%lé? O).I‘éé/

( Et OAc/ hexembintt Trude/ prpdudiSwerezpusified Oltsiljca gehluting with CH,CL,/MeOH (95/5, viv)

2- 1 odo- 4- net hoxv-6-njtro-3-(2.2 2-triflyoroethoxy)benzonitrile The subtitle
conpound %8 B‘Pdeﬁ‘ﬁrsé‘h“ﬂ? °?’Hé° o °BIP“§§%§Iﬁ9§18 é%é% $0%6m RS54 (BQAD). MS 25
step (g).nyggogmﬁ_? brown sqlid was triturated with ether to afford the
subtitle conpou )/'2%. Rf 0.25 (hexane/EtOAc 2/1, v/v). M5 nlz 403 (VH).
(i) 1%- Amino-2-i odo-4-nmet hoxv-3-(2.2.2-trifluoroethoxy)benzonitrile The
subtitle f mpound_was  prepared by the nethod of Exanple 1 (e) fromthe
product o#/30 44-D > eyl 1-4\ "raxazolink

L 0G0 ethoxyadc(2.2 2txiflugm ) ZA
ilica ] ' iLd (709
0. 74" ( oy SPF P EimRR e Rk ied BRGL PR R RRRRT D T b preguelr
98/ 30560 step (e). The crude product was purified on silica gel elutin% with EISA{/RESRE 8448, 48

(1) 2-1 odo- 4- net hoxy- 6-{ 1- [ 4- (4- nor phol i necar bonyl ) -1 . 4- di azepan-1-
v/v). The product was then triturated with ether to afford the subtitle compound as an

15  orange solid (53%). R, 0.27 (ether/hexane 1/3, v/v). MS m/z 430 (MH").

pod

(8
The subtitle compound was prepared.by the method of Example 1(c) from the product of

~ step (f). The crude product was triturated with, hexane/ether (60/40, v/v) to afford the
20  subtitle compound as a colourless solid (96%). R, 0.5 (EtOAc/hexane 1/1, viv). MS m/z
358 (MH"). o

The subtitle compound was prepared by the method of Example 1(d) from the product of .
25  step (g). The crude brown solid was triturated with ether to afford the subtitle compound
(72%). R; 0.25 (hexane/EtOAc 2/1, v/v). MS m/z 403 (MH").
v-3-(222-tri

6-Amino-2-iodo-4-methox

)
The subtitle compound was prepared by the method of Example 1(e) from the product of

30  step (h). The crude product was washed though a plug of silica gel to afford the subtitle
combound as an orange solid (70%). R, 0.74 (CH,Cl./MeOH/0.88NH, 93/7/1. v/v). MS
m/z 373 (MH"). '



yl ] ethylideneam no}-3-(2.2.2-trifluoroethoxy)benzonitrile The subtitle

conpound was prepared by the nethod of Exanple 1 (f) fromthe product of 5

step (i) and Internediate 4. The crude product was purified on S|I|ca gel

el uting wig) dgidosde 1 G [err]/ MeOH (90/10, v/v) to afford the sebfp

conpound as an orange oil which was recr‘%/stal lised fromEt OAC to vyl ef‘g a

colourless solid (64%. Rf 0.12 (EtOAc). B iz 610 (MH). 10 (k)

4- Met hoxy-6-{1-4-(4- m)rphol i necar bonyl ) - 1. 4-di azepan- 1-vl ] et hyl i deneam no}

- 2-(2- pyridyl) 3- (2 2. tr|fIuoroethoxy)benzonltrlIe The subtitle conpound

was prepar@fl : romthe ruct of . step (i) and
yl's -

2-(tri ARG eS1ag8Rae=a on silica

gel el uti rﬁ]emﬂmeﬁl{xﬁpai @Lgfzgrzid%%@@j&mmeto atford the subtitle
conpound as a yelrrTow 1 oam

gCI;\[ err] ;:I'[lmt sqmmk@dtx@oﬁmxlwpeprebaﬁﬁlbﬁthg mdtlu)d of\Examiple 3 () f(oh‘l-lﬂ)e pr(aéh)ct of
m n me mor i necar i azepan
pyri dyP) - 6%® ?‘S %‘ﬂtzlr”iL 3‘?%9 ﬁgg‘i/)c nHP&‘I‘% ‘XFS Ef"éﬁfau?q éﬁlcéfgeﬂ W@t@goﬂl}bt of

step (k) (En m éﬁgrqq I

l'ithiumdil sbp o} b%{ z(ano nmo Sh ﬁmgéii erk l‘%ﬁ%?h%l (r%gn P%ﬁﬁ?h&gtqﬁ?e
was t hen wacnyeﬂllised ﬁ'bﬁﬂEtGaW&r)aﬂdraecoMmh{sg/soaxﬂc{“%) IR, 00k 2f BtOAR)IMS n@k 680
which tinme_it was quenched with Herr]O and poured into Et QAc. The organic
| ayer was MHED- washed with 2N aqueous NaCH fol |l owed by saturated brine,

dried over MgSO4 and evapor ated under reduced pressure. The crude product
was purified on silica gel el uting wth 25

CH er 1TDQl [(®) ]/ ARth Sy SERH £(4-Ino ; 4-dPzedahor-gl etieliddrihlinporpound

as a brown foam 0
»\ruu [err]) 8: 2.00 (2H nm.

93/ 7/ 1, v/2r§2

éfﬂs) . 7d3890sf§?§§fo'%go‘§g5° Sreacd dl@yﬁg%!h?d %559 )&wr%? }‘Tﬁf‘%prg@% £ %tivf’ 80
F
0) 33. (I%;J OAn c(grag{g %Lr&gslﬂgﬁtymamgl)%&& I-}qc%;lildewlﬁ:} :;I?Sag/;b m]‘Eiﬁﬂ[:xa&rrpmlf1 ]gfﬂcgrg'é] elting

98/ 30560 with H-,CIZ/MeOH (96/4, v/v) to afford the subtltle compound as a yellmﬁ@m/%p R43 49
15 043 (CH;,CI;/MeOH/O.88NI-I3 93/7/1, v/v). MS m/z 561 (MH").

To a solution of the product of step (k) (0.56g, Immol) in THF (10ml) was added freshly
20 - prepared lithium diisopropylamide (4ml, 2mmol) at -20°C. The reaction mixture was then
warmed to room temperature slowly and stirred for 20min, after which time it was
quenched with H,O and poured into EtOAc. The organic layer was then washed with 2N
aqueous NaOH followed by saturated brine, dried over MgSO, and evaporated under
reduced pressure. The crude product was purified on silica gel eluting with
25 CH,Cl,/MeOH/0.88NH, (90/10/1, v/v) to afford the title compound as a brown foam
(0.39g, 70%). R, 0.37 (CH:Cl:/MeOI-IIO.88NI-I3 93/7/1, viv). MS m/z 561 (MH"). 'H
NMR (CDCl,) §: 2.00 (2H, m). 3.10 (5H, m), 3.30 (2H, m), 3.50-3.90 (10H, m), 3.95 (3H,
s), 4.00 (3H, s), 5.80 (1H,s), 7.10 (1H,bs), 7.39 (1H, m), 7.45 (1H. d), 7.80 (1H, m), 8.70
(1H, d). Found C.51.49; H,5.72; N,14.35; C,,H,F;N,O, 0.33.EtOAc requires C, 51.69;
30 H.5.71; N,14.35%. |

Example 27



4- Am no- 7- met hoxy-5-(2-pvrimdinyl)-2-(5.6.7.8-tetrahydro-1

6- napht hyrid-6-vl)-6- (2.2.2-trifluoroethoxy)guinoline (a)

2- 1 odo- 4- net hoxy-6-[ 1- (5. 6.7.8-tetrahydro-1. 6- napht hyri d-6-yl)ethylideneam
nol- 5 5 g%gusgdtri fl uoroet hoxv) benzonitril e The subtit| e POTRS8I0143aS
prepared by e net hod of Exanple 1(f) om the product of Exanple 26(i)
and the conpound of Exanple 24(a). The ctrude product was purified on silica
gel eluti ng Wi t h Et OQAc/ l\gEC]-I (80/ 20 itlLe cgnpound as

D krrn D=V

v/v). MB 31 10 (1 01

4- Met hoxy¥2= i > =o-11-(5.6.7.8-tetrahvdro- 1 .6-naphthyrid-6-

yl ) et hyl i deneam nol -3-(2.2.2-trifluoroethoxy)benzonitrile The subtitle

corrpound was prepared by the method of Exarrpl e 5 fromth nr _uct Qf step
(a) am 2- Rilpido-d-hethoxy=6-3 inf .7 ECILhh '_!;.", 3'a81%24% W L0 denca

pur|f| d o | el, el uti hC|—|[err]CI[err]/|\/e0—V0 88NH[err]

(94/ 6/5?, #&%@ﬁﬁ%ﬁ%—ﬁ%ﬁ@ﬁﬁ% e conmpound as a colourless solid (49% .

(Rf ) 0.29 (Pht stibild ddihpdunlyRids fRefiBdd by thid method/of Exemriple 1(fPfiohy théSitodidtof .

o

4- Ami no- 7Empke>@6(5 &ndl- thy rcomipaind, b Ezaxpsle624ta)8 Tﬂaemredwmcéuqt wam\mﬁmpnd- 6-

yl)- 20 6-(2.2.2-trif]u I|n t|t ou Was _

prepar ed #icd igel ﬁlé‘f-lﬁéd”’é‘? @5@@%‘%@3 %?&hﬁéﬁbo%w QEpOUDg as 3y, o

crude progggig{,ﬂ '@] noss! (cR, @gmeewt) 'SBHHN' 9d71671ﬂ1 GW)I @Msexwﬂ Islyip OH

(95/5, 0 ord Ie corrpound as a - oam

(CI—I[er(I]C(I{AH’).]/I\/EC]—I 95/ 5, v/v) ME mz 483 (MH). H NIVR (CDCI [err]) 8:

3.18 (2H, m, 3.80 (2H, bs), 4.00 (5H, m, 4. 30 (2H, m, 4.90 25 (2H, s),

6.00 (1H, s), 7 10 (1H, m, 7.30 (1H, s), 7.40 (1H m, 7. 50 (1H, d), 8.40

¢ ()

(1H, d). &)9 6-
4- Ami no- 6 : -
1.4-di aze ' um‘ltmle WD 98/ 30560

PCT/ EP98/ 4 To a sol ution of, oxazol e n THE (1
added n- bihe subtitle componnd Was prepared by the method of%xampleny?rom the proc'izucg‘. o? ste

15 (a) and 2-(tri-n-butylstannyl)pyrimidine. The crude product was purified on silica gel
eluting with CHZClleeOHIO.88NH3 (94/6/1, viv) to afford ﬂ_me subtitle compound as a
colourless solid (49%). R;0.29 (CI-IZClleeO-I-I_/O.88NH3 93/7/1, viv). MS m/z 483 (MH").

(© :
20  6-(2.2.2-trifluoroethoxv)quinoline

The title compound was prepared by the method of Example 25(b) from the product of step

(b). The crude product was purified on silica gel eluting with CH,Cl,/MeOH (95/5, v/v) to

afford the title compound as a foam (8%). R, 0.07 (CH,Cl,/MeOH 95/5,'v/'v). MS m/z 483

(MH?). '"H NMR (CDCL,) 8: 3.18 (2H, m), 3.80 (2H, bs), 4.00 (5H, m), 4.30 (2H, m), 4.90
25 | (2H, s), 6.00 (1H, s), 7.10 (1H. m), 7.30 (1H, s), 7.40 (1H, m), 7.50 (1H, d), 8.40 (1H, d),

8.90 (2H. d).

Example 28

30  vDquinoline



I n hexane, 2.75m , 4.4mmol) dropwi se at -78[err] C under a nitrogen

at nosphere. The reaction m xture was stirred at -78[err]C for 20m n, zinc
chloride solution (10Min ether, 12m, 12mmol) was then added to the
reacti on mwptogisessdnd the resulting solution was warnmed to 5 pE@aios/00143
tenperature. The conpound of Exanple 1(f),(1l.05g, 1.94mmol) was added

foll owed by tetrakis(tri phenyl phosphi ne) ﬁgl | adi um (200ng). The reaction

m xture hea{e,d at_reflux for 3h. This_was followed by the addition of a

further pof®AsRiwionpfoxarale (370me 4mmeld in THE ( Smihwaeadded mobusylithiinm (15 2ny,

T AR o G 76 T o
(triphenyl mhasyehivas)spiered adi -781C 6O Q0mMmin, THnac chiveide osohutiont O1.oM\aS eftRf| 1X(RM

for 4h after which tine copper(l) iodide (100rrgt£¢|was added. The resulting
mi xt ure wab2m@p)uiasthen pddediio theeactinn mixtueandithe resultingrsolutien wasuwvarthetdno o

and € ng or S Eohelbher A QR O B o AL S o R ol

S . . . . . t
S kg apn e g o e o e

(92/8/ 1, veflyxtfor 3hf Thig wascfollpwed by ghe eddition &7 ragfurthed porfon fAfkazole zincate,
ST AR SRSk S vyl b T R e
weser o, Pt o i s (P sy ik g o v
e P e RS e, e el o
6- Ac elto yl - 2Vhich time éme%@wﬁé{erdﬁb@% Wwag .aég?ﬁg’ﬁlerrgﬁglm& anixwyre, was refluxsd for

prarm url " 145ebGRA ATl irg QRLINQ B X7 R QLo ety FDTaom )
and tri et lsphaivnndagified With PNOR8oas NaGhs amdl eedorgasic Vihydthway d, Wdthed
0.0221mol) at O[err]C, The reaction m xture was stirred for 24h at room

t enper at urvéth sathgated pring, driedeverider@aanq eyapasaiad undeqseduged pregsuseicthe crude

sequenki al i th s t i ; ' at e
br ?ne?gdr i‘J é%dd(?\t/ e"rb“r@jé@ezdr ﬁj sange%\y/ %ﬁ%@gt ‘ggj‘ %@g@&gﬁ%@ QMS@%Z{%%V&? ord
the subti taffford drepite dorhifouit(8 7BIZYP%)RR, 046 (CELCEMIGHISSNH MOS0 vASNM®r 1 ]
90/ 10/ 1, vlv). M8 Mz 191 (M),
-m/z'483 (MH"). 'H NMR (CDCl,) &: 2.10 (2H, m), 3.10 (4H, m), 3.35 (2H, m), 3.50-3.90
(12H, several'peaks), 3.95 (2H, m), 4.00 (3H, s), 4.20 (1H, bs), 5.85 (1H, s), 7.35 (IH, s),

7.70 (1H, m), 7.90 (1H, s).

pyridvDquinoline

25 (a) 6-Acetvi-2-methyl-5.6.7.8-tetrahydro-1.6-naphthvridine
To a solution of 2-methyl-5,6,7,8-tetrahydro-1,6-naphthyridine [Shiozawa et al., Chem.
Pharm. Bull,, 32, 2522, (1984)] (2.73g, 0.0184mol) in CH,Cl, (30ml) and triethylamine
(5.1ml. 0.0368mol) was added acetyl chloride (1.57ml, 0.0221mol) at 0°C. The reaction
mixture was stirred for 24h at i'oom temperature, after which tim: the reaction mixture was

30 washeci sequentially with saturated aqueous sodium bicarbonate, H,O, saturated brine,
dried over MgSO, and evaporated under reduced pressure to afford the subtitle compound
(3.27g. 93%). R, 0.5 (CH,Cl,/MeOH/0.88NH, 90/10/ 1, v/v). MS m/z 191 (MH").



WD 98/ 30560 PCT/ EP98/ 00143

51 (b) 3. 4-Di net hoxy-2-iodo-6-[1-(2-nethyl-5.6.7.8-tetrahydro-

1. 6- napht hyri d-6- yl)ethylideneam nol benzonitrile The subtitle conpound was

~ prepared RyolBgesggt hod of Exanple 1 (f) fromthe product of BCT/EB¥40143a)
and the conpound of Exanple 1(e). The cr Fle product was purified on silica

gel eluting with Et OAc/ hexane (96/4, v/ v# to afford the subtitle corrpound

as a foam (87%. Rr 0.42 (EtOAc) MS mz 477 (MH). (c)

3. 4- D met hoxy-6-[ 1-(2- rrethyl .6.7.8-tetrahydro- 1. 6- naphthyrld 6 10

yl)ethyli ) 2 4 170

pr epar ed 3 )

2-(tri - Qt!j%ﬁiﬁﬂ%mgﬁehﬁMIe The crude product was purified on silica

gel eluting wt i OH (97/3, v/v) to afford the subtltle conpound _as

a foam (2smae subtitle. @gnp(ogmbq@; propared by Hwegmethed jof Exgmple) 1() from the product of

4- Am n 8 )-5
YT D i LA o o Sample 4 ) TE B KRS et s DR W ook ol

Exanpl e 26{dgngd Wﬁtb%clq{eﬂﬁhgﬁ;lf vﬁa)e@affsﬂd thd bebtitleldmpoundiaci fosas (§7%). R| ed

on silica gel eluting with err]Cl[err]/MeOH 0.88NH-err] 20 (93/7/1,
viv) to af0.42 EtQOA®). MS i 4G(MdNd as a foam (10%. Rf 0.25

(CH err]C[err]/MeOH 0.88NH err] 90/10/11, v/v). M5 miz 233 (M#). 'H NWVR
(CDCl[err]) 8 1.30 (2H, bs), 2.50 (3H, s), 3.10 (2H m 3.59 (3H, s), 3.85

(20 M. 390- 4300 leflBhelifils. 6 -EefRdlcl He-Bpr. (14 o), 7. 20
f:13 f/e?hgx;?%}ghyh%{ﬂ%: ‘-?S?g?p%:‘f}ggl"@gl%%aw l&fz p’ﬁ?h?%)?tgé‘l no‘ r%ﬁpﬁlethf%@énpogml )
by V\l\/gidghg T yep ;gﬂgﬁ%ﬁlégﬁ:fﬂ%ﬁgg% $ReIcHTe"HrbhA WR bulifiER! SR 8ikca G30%

eluting with EtOAc/MeOH (97/3, v/v) to afford the subtitle compound as a foam (25%). R,
0.29 (EtOAc). MS m/z 428 (MH").

(1H, s), 7.40 ( 5 )
30 4- A noylSetfiviitioneirhins}2 32 (hridehbenzyeitrile

15

@

pvridvDguinoline
The title compound was prepared by the method of Example 26(1) from the product of step

(c). The crude product was purified on sxhca gel eluting with CH,Cl,/MeOH/0.88NH,
20 (937771, viv) to afford ‘the . title compound as a foam (10%). R; 0.25
(CH,Cl,/MeOH/0.88NH, 90/10/1, v/v). MS m/z 233 (MH"). '"H NMR (CDCl,) 8: 1.30 (2H,
bs), 2.50 (3H, s), 3.10 (2H, m) 3.59 (3H,s), 3.85 (2H, m), 3.95-4.00 (6H, m), 4,80 (24, s),
- 6.00 (1H, s); 7.00 (1H, d), 7.20 (1H, s), 7.40 (1H, m), 7.45 (1H, m), 7.80 (1H, m), 8.75
(1H, m). |
25
| 'Example 30
4-Amino-6.7-dimethoxv-2-
pvridvl)quinoline

J-methoxv-l .2.3.4-tetrahvdroisoquinol-2

30 (a) 5-Methoxvisoguinoline |
To a solution of 5-hydroxy.isoquinoline (10g, 69mmol) in MeOH (100ml) was added a

solution of sodium methoxide in methanol (30% by weight. 13.8ml, 72.4mmol) followed



WD 98/ 30560 :

PCT/ EP98/ 00143 52 by phenyl tri net hyl amoni um chl oride (12.4g, 72.4mmmol).
The reaction mxture was stirred at roomtenperature for 2h, after which
time it | ed and the filtrate evaporated under redu eto
afford aﬁ??b/\%\é??éh was di ssolved in DVF (50m ). The reactiglﬂérrlr?é(ﬁ?ie%was
refluxed for 2h after which time the rea@tion mixture was 5 evapor at ed
under reduced pressure. The resulting oil was partitioned between

CH er r] O ber plenyhteimbiiyhanaoniarmNeRldride hd 2akgg J0identhaly e Thearastivaeskting GasWi t h
I N aqueous ,NaOH, dried over MgS err]_.and_evaporated under reduced

pressur e. Stimed @t (reemy tespResatusga forphs aftergwhishsimecit wey filteredi angd she; filtrate

(6. 110, - SEUpormed uper gt Ere et malt ahigh) SR B Rt s B
m, 8.02 ([helredétion fhixtufe bas (rdflixed) for921P Aftérl Which) timebthe reaction mixture was
5- Met hoxy- 1. 2. 3. 4-tetrahvdroi sogui noline To a solution of the product of

step (B) ¢vappraged gpdenredyced pressae: Thoosultingeil wasipartioned; betweenxCHLCl and11g)

fol | oned HO (3. 2m A . Th i i
wns. hydr ob S Ra TS NaDIE ek rassi Ve i wHRR! hies see, PR aaehs NeOn ied " ©
whi ch ti MBydRIeS®, aind Svap@teii drider Rduedd prRitralartaeghuid Bibdﬁlet% Wehdd b rate

was evapor at ed under reduced pressure to afford the subti

title cohpound as a

col our | essilisaigebelpting®ith E3@#c/hexaneNVA, vIY) do affordvBosulsitlezoponddas aryelicdv 35

(2 oM Pt angy seogh pidyRk CBeuTh o Bs Ty oPam e 955 B Sy sl e 1
1. 2.3104-t3;,rgagy mid%?gztzz'rnﬁ ispe To a solution of the product of step (b)

(6.26g, 31.4mmmol) ’a lethyl amine (9.6m; 69.0mmol) in CHerr]d[err]
(150m ) was added acetyl chloride (2.7m, 37.7mol) at O[err]C over a

period of  15m E The reaci i on E at ure yvaE stirred at roomtenperature for
18h af t er hi cR-Mstho 3-ACEVERLIQAWRINGashed sequential ly with Herr]O
and satur odi bi oh &l Ary and
evapor at egb%aggagggﬁ(t:%dgllggg%tséﬁée{;p?ﬂg&?rlghé%%ggc@ H\L:/\t/gjs%I %%l e oaﬁaélil I ca
~ gel el uti platiniunhoXEdéN0.61 1) fbRowed bieoacentratet HCb(F2mh) B 8admmaol) OThe geaction
(6.07 949 . Ray 0.65 (CH[errLCildI err]/ MeOH 0. 88NH err] 90/10/1. v/v). M5-
m s 2856 mixture was hydrogenated at 345kPa (50p.s.1.) at room temperature for 4h after which time

the catalyst was filtered off and washed with EtOH. The filtrate was evaporated under

reduced pressure to afford the subtitl_e compound as a colourless solid (7.27g, 95%). 'H

NMR (D,-DMSO) 3: 2.80 (2H, m), 3.35 (2H. m), 3.80 (3H, s), 4.20 (2H, s), 6.80 (1H, d),

6.90 (1H, d), 7.20 (1H, 1), 9.45 (2H, bs).

(c) 2-Acetvl-5-methoxv-1'.2.3.4-tetrahvdroisoguinoline
To a solution of the product of step (b) (6.26g, 31.4mmol) and triethylamine (9.6ml;

69.0mmol) in CH,Cl, (150ml) was added acetyl chloride (2.7ml, 37.7mmol) at 0°C over a
| period of 15min. The reaction mixture was stirred at room temperature for 18h after Which
25 time the solution was washed sequentially with H,0 and saturated aqueous sodium

bicarbonate solution, dried over MgSO;, and evaporated under reduced pressure. The crude

product was purified on silica gel eluting with EtOAc to afford the subtitle compound as an

orange oil (6.07g, 94%). R; 0.65 (CH,Cl,/MeOH/0.88NH, 90/10/ 1. viv). MS m/s 206

(MH").

(d) 3.4-Dimethoxv-2-iodo-6-

vlethvlideneamino]benzonitrile




(M+). 30 (d) 3. 4- D met hoxy- 2-i odo- 6-[ 1- ( 5- net hoxy-

1.2.3.4-tetrahydroi soqui nol -2- yl)ethvlideneam no] benzonitrile WO

98/ 30560 _ PCT/ EP98/ 00143
53 The su%;sl{ﬁsgoorrpound was prepared by the nethod of Exan®GI/EP98)00i430m
the product of step (c) and the conpoung, of Exanple 1(e). The crude product
was purified on silica gel eluting with [err]Cl[err] to afford the
subtitle conmpound as orange crystals (69%. Rf Q.77 Ee.rr Cl[err]/MCH

95/ 5, v/ vlhe subtitle compauyd/mray prepared) by the methpd.of o @rm&erﬁﬁ%;uct of

1.2.3. 4-tetr dr,0l soqui nol,+ 2= . -
Vi Tet o st A ghe SStrpdRd JF Example 1(e), The prude product was purified on silica gel
prepar ed é?thiﬂﬁ" wiflethod), ab dffranhe stbiitleosorhprundr £0oRige ferystaly (69%%).aRH0.77

2-(tri-n-but stannylz) pyridine. The crude product was purified on silica
gel el ut i(GH,O0/MeQH 95/61 We). MS miz #92 (MHRE subtitle conpound as a col ourl ess
sol i d5(62%. Rf 0.73 (CHerr]JdJ[err]/MOH 90/10, v/v). MsS mz 443 (MH).
(f) |
4- Am no- fﬁf -di ?ﬁlﬂ%gﬁés#éx{ﬁ hR6x-122.3 4deieittydRbiesighaiogui nol - 2- vl ) - 5- (2-
pyridyl) nol I'Tr e conpound-was prepared by the nethod of
Exanpl e 2Ajethvifdensarine]-p+(dahycitivibenzonifrilee) . The crude product was purified
on silica gel eluting with CHerr rr]/ 95/5, _y¢/v) ,to afford the
title conpraswptitle cam@%meifpéf&bgakﬁ%é&hgﬁ% .aslpf‘bﬁifr@# fhe pradvgtoRsten
90/ 10, v/M) . ' oridi [ y : il (3H,
0y, 3. 75-) gt O ot siphnpyridigh Ty SHgidict whs pgpifid o licdec] ditRe) X
d), G085 Witk ether tg . afford lthe $ubtitlé. dmpicind a9 .a 26lourl@ss39olid H62%), R;. 48.781 H,
d), 7.80 (1Ht), 8.75 SI H, d). Found C 68.58; H 5.93; N, 12.66;
d er r] H (GH.ASMeDH 80/19, @v M3 mz 443 6V rr]Orequires C, 68.76; H, 6.29;
N, 11. 97% Exanple 31 4- Am no-6. 7-di net hoxy-2- (6. 7- di net hoxy-
1.2.3.4-tetrahydroi soqui nol -2-yl)-5-(2- 25 pyri m dyl ) qui noline
® 4-Amino-6.7-dimethoxv-2-( th 1.2.3.4-tetrahydroisoquinol-2-vi)-5-

pyridvl)guinoline _ L B
15  The title compound was prepared by the method of Example 25(b) from the product of step

(e). The crude product was purified on silica gel eluting with CH,Cl,/MeOH (95/5, v/v) to
afford the title compound as a colourless solid (10%). Ry 0.5 (CH,C1/MeOH 90/10, v/v).
MS m/z 443 (MH"). 'H NMR (CDCl,) 8: 2.90 (2H, t), 3.55 (3H, 5), 3.75-3.90 (7H, m), 4.00
(3H, s), 4.79 (2H, s), 5.95 (1H, bs), 6.70 (1H, d), 6.85 (1H, d), 7.19 (1H, t), 7.25 (1H, s),

20 7.39 (1H, 1), 7.45 (1H, d), 7.80 (1H, 1), 8.75 (1H, d). Found C,68.58; H,5.93; N,12.66;
CyH,N,O, 0.2.ether 0.6.H,0 requires C, 68.76; H,6.29; N,11.97%.

Example 31
4-Amino-6.7-dimethoxv-2-(6.7

25  pyrimidviquinoline

—dimethoxv.-l.2..3.4-tetrah droisoquinol-2-v1)-5-(2-

(é) 2-Acetvl-6.7-dimethoxv-1 2.3 4-tetrahvdroisoquinoline
The subtitle compound was prepared by the method of Example 30(;) from 6,7-dimethoxy-

1,2.3,4-tetrahydroisoquinoline. The crude product was purified on silica gel eluting with

30 FEtOAc to afford the subtitle compound as a colourless solid (99%). R; 0.15 (EtOAc). 'H
NMR (d,-DMSO0) : 2.05 (3H. s). 2.60-2.80 (2H, d), 3.55 (2H, m), 3.65 (6H. s), 4.25 (2H.
d), 6.70 (2h, d).



(a) 2- Acetvl - 6. 7-di met hoxy- 1.2.3.4-tetrahydroi soqui noline The subtitle-
conpound was prepared by the nethod of Exanple 30(c) from 6, 7-di net hoxy-
1,2.3,4-tetrahydroi soqui noline. The crude product was purified on silica

gel eluting wth 30 EtOActo afford the subtitle conmpoun urless
solid (99998059 15 (EtoAc). 'H NVR (d[err]-DVBO 8: 2. 05dl(’%ﬂEfgss)mm
2.60-2.80(2H d, 3.55 (2H, m, 3.65 (HH s), 4.25 (2H d), 6.70 (2h. d).
WD 98/ 30560 PCT/ EP98/ 00143 .
54 (b) 3. 4-Di net hoxv-6-[1 :

- (6. 7-di net hoxy-1.2.3. 4- tetrah dr0| soqw noI
ami nol - 2-(bddobadimetl .

of Exanpl e _'Lg m t he_product of 5 step(a) andtheconpound of

Exanpl e 1@%@%&%%& was purified on silica gel eluting with

%4[ er5 r2 ]ZCI TR §dbtf(t1@)c%5{¢ahﬂd Was peegatdd byeteanigbed df Exddiple R Bori4hé Brddhed of M5
z

3. 4- D|5met3tcp< (a)@nf the¢ eompmndeqmsayapie (3. The erude pradust wayDutiiied on ylh)cé@nm i de

b epar oo hSekahiAHIL WA U881} kel e o GERAYS s

2-(tri - Wstannyl)pyrlmdl ne. Purlf-icatlon on-silica gel afforded the
0

2 yI )et th | dene-l

subtitle ound (33% . Rf 0.38 (EtOAc) "MS nlz 474 (M#). 15 (d)

4- Am no- 6. 7- di met hoxy- 2- (6. 7- di net hoxy- 1 . 2. 3. 4-t et rahydr oi sogui noI 2-yl)-5-
(2- pyrimdvl )qU| noI I ne The _} | hod of
ExarrpleZ‘G@l) P ArAMEROXYr Qi . /- GHMEQIT FEE ; mers—pori fi ed
on siyl L gel 5 gl Yt ]CI[err]/l\/éC]—I/O 88NH[err] (95/5/05 v/ v)
to aflfdoru 181?1(?16e 9;8%12@ 1§{g foam (29% . Rf 0.16 (CH err]d[err]/ MeOH
95/ 5. 20 The/$ubkitle omipodnd! s (:fdpm)ed by thé\lBtho € OCEkample)5 Bom2he ProdRet of sters. 70

5H, s), 3.90 (9H, , 4.00 4. .75 H S 6. 65 (1H, 6. 75
ElH s)) 7@@:@1%(&3y—buwlmg) c)mee fy )SI)&aaﬁﬁ'i é& gle ;%}he subtitle

4- Armi no- 6?7 di ’"ﬁt(??%)j ﬁo(ﬁ(ﬁSA@}athﬁg’WzJﬂ@(ﬁH") t et rahvdr oi sogui nol - 2-vl ) - 5-

(2- 2vr|dv

15 (@)

pyrimidvl)quinoline _
The title compound was prepared by the method of Example 26(1) from the product of step

(c). The crude product was purified on silica gel eluting with CH,Cl,/MeOH/0.88NH,
(95/5/0.5, v/v) to afford the title compound as a foam (29%). R, 0.16 (CH,Cl,/MeCH 95/5,
20 v/v). MS nv/z 474 (MH"). 'H NMR (CDCI;) 8: 2.90 (2H, m), 3.70 (SH, s), 3.90 (9H, m),
4.00 (3H, s), 4.75 (2H, s), 6.65 (1H, s), 6.75 (1H,s), 7.20 (1H, s), 7.40 (1H, ©), 8.95 (2H,

m).

Example 32
25

quinoline

4-Amino-6.7-dimethoxv-2- 6.7-dimethoxv-1.2.3.4-tetrahvdroisoquinol

(@
iodoguinoline
30  The subtitle compound was prepared by the method of Example 1(g) from the compound

of Example 31(b). The crude product was purified on silica gel eluting with EtOAc/hexane



gui noline (a) 4- Am no- 6. 7-di met hoxy-2- (6. 7-di net hoxy- 1.2.3

. 4-t etrahydr oi sogui nol - 2-yl)-5- i odoqui noline 30 The subtitle conmpound
was prepared by the method of Exanple 1(g) fromthe conpound of Exanple 31
(b). The ocwodsspseduct -was purlfled on silica gel eluting w poTEPSMOIIAEXANE
WD 98/ 30560

PCT/ EP98/ 00143 55 (1/1, v/v) then with E%OA\C to afford the subtitle

conmpound an, Qf f - whj lid 79 5 (EtOAc). M5 nlz 522 (MH). (b)
4- Anmi no- 63@’ Ly (?8 %vﬂé?iféx? 9@ 'E%%W‘lﬁfimg @@qwﬁﬁm&%wbwmlwﬁ?%)vm 5-
(2- 5 p | ol 4 tl e conpound was prepared by the nethod of
Exanpl e quronﬂlﬁg lE))trgo uct gpﬂisvt)ép (a) and 2-(tri-n-butyl stannyl)pyridi ne.
The crude product was purified on silica gel eluting with
CH[err]CI[err]/I\/EO—VO 88NH[err] to affordthetltle
corrpound o) .4-Amino-6¢/-dimg <19 EHe : Bgwiip (24+) .
"H NVRg( LSt o 285(2H t), 350(3H 10 s), 370390(10H n,
4.00 ( M@-&%—{ s), 5.95 (1H, s), 6.65 (1H, s), 6.70 (1H, s), 7.20
(IH s), Trh3%itlelddmpolnd ?vaé%re&ﬁl-éd ) the facibd I Exctldple 8.t/ et prodilct oF 4RBRA)® 33

4- Am no- 6. 7- di met hoxv-2-[ 2 mor phol i no) - 5. -t et rahydro-
. 6- napht hyp &-@W-Puﬂlsmyl)l?ﬂﬁéim i The yonde rmednqt rweas( pirified on sﬂlca gel eluting

o benzyl - Yl SERCEAMRORATEHCH, o RPN Y e i S ropodins dbaR. 828
pyrrolidi reen@é%%onﬂ)s?ﬁ W) MS B8 4BAMEO N NV r(eg@ﬁ]&f 2585 z%fé)["f? 53 3]

Dean- Stark héa heated to 150[err] C for he'r ure
was cd®l ed),B70-398(d0H; m), 400 E3Hy o478 2Hy D5 951 Hp s}, 6l65eNES ), tﬁhlmol@{ c'sb;l d

(4.0g, O. s .t f.ol 1 owed by acrylam de
(1609, 2. g’%ﬁmﬁ s)\?ﬁésr@gf)i ?ﬁfggmlét@r ggﬂégﬁh‘gagéﬁ ChHs - rapid stirring to
90[err]C for 1.5h and then for a further 2h at 120[err]C The cool ed

m xture was then filtered and the solid obtai ned washed with acetone

foll owed Examiples33 The nother |iquors were 25 conbi ned, evaporated under

reduced pressure and the resjidue partitioned between Et OAc
4-Amino-6.7-dimethoxy-2-[2-(4-morpholino)-5.6.7.8-tetrahvdro-1.6-naphthvrid-6-v!

15 (2-pvridyl)quinazoline

-5-

- To a solution of l-benzyI-t%—piberidcne (213g, 1.1.3mol). in toluene (700ml) was added
pyrrolidirie (190ml, 2.25mol), the reaction mixture was fitted with a Dean-Stark head and
20  heated to 150°C for 18h. The reaction mixfure was cooled and evaporated under reduced
pressure, p-toluenesulphonic acid (4.0g, 0.022mol) was then added to the residue followed
by acrylamide (160g, 2.25mol). The reaction mixture was heated with rapid stirring to
90°C for 1.5h and then for a further 2h at 120°C. The cooled mixture was then filtered and
the solid obtained washed with acetone followed by ether. The mother liquors were
25  combined, evaporated under reduced pressure and the residue partitioned between EtOAc
and H,O. The organic layer was separated, dried over MgSO, and evaporated under
reduced pressure to afford a further batch of solid. The solids were combined and heated to
reflux with 4-toluenesulphonic acid (10g, 0.056mol) in dioxane (400ml) for 18h. On
cooling, a colourless crystalline product was fonned which was filtered and washed with
30 EtOAc to afford the subtitle compound as colourless crystals (176g, 65%). R, 0.1 (EtOAc).
'HNMR (CDCl,) §: 2.20 (4H. d), 2.50 (2H, t), 2.70 (2H, s), 3.00 (2H,s), 3.65 (7H s). 7.20-
7.45 (5H, m).



and H err] O The organic |ayer was separated, dried over MgSJ err] and
evapor at ed under reduced pressure to afford a further batch of solid; The
solids were conbined and heated to reflux with 4-tol uenesul phoni c acid
(10g, 0.0 di oxane (400n) for 18h. On cooling, a cop

crystalli ﬁ%oﬁf@t was formed which was filtered and washed W kﬁg@l‘“
'Et OAc to afford the subtitle conpound a®bcol ourl ess crystals (176g, 65%.
Rt. 0.1 (EtCQAc). HNI\/R(CDCI[err]) 8: 220(4H d 2.50 (2H, t), 2.70
(2H, s), o Bt : 81203 f ne WD 98/ 30560

e EZ?ﬁli EY Bhepeicks ‘?%%Bﬁ}i/’&?jé’ﬁ%ﬂéor °<33f(§9 & ri‘&h%&?egg £400mab g
0. 124 Qggr;;g ?gi;dﬁgl
0. 6’19rmn})) foll oweg@&by&s?e ach%?o 1, 4- Egﬁgﬁ’&bﬂgﬁ’éﬁf‘é? gr It&%“%& The

reaction henZOqumona$3 1.98g, 0Xd8cholinTke reactwmgmttufeo&as]r@ﬂu:&d u:ﬁléi Ritrogbh £ ITShm‘l
t he residue was then

t he toluen orated under reduce essure,

basi fi2d \?ﬁ?%wsﬁﬁéﬁ’g“e@ﬁédl‘dﬁ@—l‘”&ﬁ a"%n?etff BB‘iFEtfe@FFﬁi prasaesihe resdurowag shen.

The comnbi [ aprat e der
reduced pregés;g%? e. ﬂ‘é Eiye%g%}%?ggﬁﬁ e 51'9 %'EélrE F‘?‘?ae%g O{F‘l'{t]s1 fﬁm ;gﬁée{l?ﬁ% Fﬂ?ﬁgﬁ‘ﬁgw th
Et OAc to afganicdlayére v tiied evcroMgSOn dndiavaposartd dndet YediR8d pfekire. The enide

(EtOAc). M5 mfz 259 (MH).
2- Chl or o- Brastust wag punfigd,an %hqa eel ﬁa}mgwnth BIGAC wyatfordithe suhtitlecdompound e$ at he

1" Chi'or oottiH OBASH) 41987 Ry s (BN i BIRINTT i’ se t "Oc “The.

reacti®n m xture was refluxed for 2h. On cooling the toluene was evapor at ed
under reduced 15 pr essure and the residue partitioned between
Et OAc/ H ef°r] O, 2tChiozor giroylbenaphthaidine quential Iy with 1IN HC1 and

The resul Pﬁgﬁ?fgg?é@gaéi‘ﬁ{g.ﬂ!%dﬁ@gﬁ e SRR B Doy ol £ oRS e
af ter whi sddedi MRhloRsetiyd aldroforiiate! (5. 94MI29.0513 &aaegwmdar o*@%@%&h&ﬁs Ro e

and the residue was partitioned between CHerr]C[err] and 2N aqueous
and the pmixturs wastrefluxadd for02h. (int poadisgethe] Ghjene rvay e¥pordted webiredited

or ganH: | g%gsfu%e ‘nd ?hedlr'esﬁfljze%\éze'tgnowg§ gegverelx ﬁ%%c?ﬁa(goﬁxgto?gamc layer was washed ,-

sequentially with IN HCI and saturated brine, dried over MgSO4 and evaporated under

reduced pressure. The resulting residue was dissolved in MeOH (150ml) and refluxed for
- 3h after which time the reaction mixture was evaporated under reduced pressure and the
residue was partitioned between CH,Cl, and N aqﬁeous NaOH and the product extracted _
20  with CH,Cl, (x5). The combined organic layers were dried over MgSO, and evaporated
under reduced pressure. The crude- product was purified on silica gel eluting with
CH,Cl,/MeOH/0.88NH, (90/10/1, v/v) to afford the subtitle compound (3.57g, 41%). R,
0.25 (CH,Cl,/MeOH/0.88NH,, 90/10/1, v/v). MS m/z 169 (MH").

d) . 2—Chloro-6~dighenvlmethvl-S.6.7.8-tetrahvdro-l.6-naghthvridine
- To a solution of the product of step (c) (1.78g, 0.01mol) and triethylamine (2.21ml.

0.016mol) in CH,Cl, (20ml) was added diphenylchloromethane (2.13ml, 0.012mol). The

(L)
(9]

reaction mixture was stirred at room temperature for 20h and evaporated under reduced
pressure. The residue was dissolved in DMA (20ml) and heated to 100°C for 18h and once
350  cooled, the solution was diluted with CH,Cl, and washed sequentially with saturated

-aqueous sodium bicarbonate solution. H,0O and saturated brine then dried over MgSO,.



under reduced pressure. The crude product was purified on silica gel
eluting with CHerr]d[err]/MOH0.88NH err] (90/10/1, v/v) to afford the
subtitle compound (3.57g, 41%. Rf 0.25 (CHerr]JC[err]/MeOH 0.88NH err]
90/ 10/ 1, é"é)’s’ Mgom z 169 (MH+). 25 (d) - : PCT/EP98/00143

2- Chl or o- 6- di pﬁenyl met hyl -5.6.7.8-tetrahydro- 1 .6-naphthyridine To a
solution of the product of step (c) (1. 78g, 0.0lnol) and triethyl am ne
(2.21m . 0.016nol) . in CHerr]C[err] (20ni) was added di phenyl ch] oronet hane
(2.13nm , (Evaporation. urfler redvaed ipoesswre dathe subttitlecompoupd At 3 éﬁ%@&é@&se

DR (20mt 502w AR B R e LM BB R e IR a3 SESLE. 25 O P 0 o
was diluted with CH err]Cd[err] and washed sequentially w th saturated '

aqueous sodi um bi carbonate solution. Herr]O and saturated brine then dried
over MySO[(ey r ] . 6-DiphifvBRdtRash(#-morpholino)-5.6.7.8-tetrahydro-1.6-naphthyridine

PCT/ EP9/ 00143 57 E ' d h o]y

compoutd 2B a8 s6elRtoR 10D IGOEIGNgE  (G4ly  { APFERA oy ) B o SelnAdsd

90/10/1, v/ e‘é}&lg‘!@n%‘h{tﬁ%?&n “¥mi,(217mmol) at 0°C, the reaction mixture was stirred for 1h
yr-2-(4-norp

6- Di phenyl I n0)-5.6.7.8-tetrahydro-1. 6-napht hyri dine 5
To a sol utdtoponi temperaniré ruftef Owlifichn time .l Soimtibd ofn thiEHErodpats of )step(dhd0.8g,

%222????;55&‘%&%%?6 ix}aﬁ%%h&iﬁ%@w’?«ib%ﬁil%li%ﬂbﬁaeca&‘i%%@%f@ﬁ%i
| arE :
par | adi un(8 73Rt e B aEAERE (0 1258, 01078t arthe ERTIOn] MpAK HneY

(0.1259, OhABNPbd°@Ter 1B Osambling the solution wees fdititioredt between EYDdwr €l f or
18h. On cooling the solution was partitioned between Et OAc and sajuraje

aqueous ansauratedh agoeaysi aemawnny chipride splutinny dhe ergapiFdaysiavasparalgd. (vashet ned
sequentially wth HQ urate kNe,y.-dki _ ed
unger red Lﬁ%[germa@g sﬁ%ﬁ@héﬁgﬁ’ageggs ‘%&og lr}cé O&gl_'s %h‘ﬁl‘vl& ggv g%&%ﬁeppg\g@g/gef&w&

el uting wi sl efyel Qx&%{dahm p@ted, onv4itira gel elffing eith EHsClMeOH (97/3,
conpound (0.81g, 88%. 0.63 (CH err] Ggerr%wea-l 95/5, v V)"ﬁdfvs ])5 m z
386 (M) . v/} Jo afférd(the ibtitle spbmpoynds(08 12, B8%d R4 KgHi(;W%éﬁt V@ nMSrg o
solution of the product of step (e) (0.8g, 2.08nmol) in MeOH 1IN HCl (10/1,

viv, 33 )%%86&1 -20% pal | adi um hydr oxi de on carbon (0.2g). The reaction
m xt ure was :

().  2-(4-Morpholino)-5.6.7.8-tetrahvdro-1.6-naphthvridine
To a solution of the pfoduct of step (e) (0.8g, 2.08mmol) in MeOH/IN HCI (10/1, v/v,

33ml) was added 20% palladium hydroxide on carbon (0.2g). The reaction mixture was

20  hydrogenated at 345k§a (50p.s.i.) and 50_°C for 56h after which time the catalyst was
" filtered off and washed with MeOH. The resulting solution was evaporated under reduced
pressure and the residue partitioned between CH,Cl, and saturated aqueous sodium
bicarbonate solution. The product was extracted with CHZC,IZ (x8), the combined organic
layers were dried over MgSO, and evaporated under reduced pressure. The crude product

25  was purified on silica gel eluting with CH2C12/I\/IeOI-'I/0.88NH3 (90/10/1, v/v) to afford the
subtitle compound (0.13g, 28%). R, 0.4 (CI-IEClleeOI-IIO.88NH3 90/10/1, v/v). MS m/z

220 (MH").

(g)  4-Amino-6.7-dimethoxv-2-[2-
30 yl]-5-(2-pyridvhquinazoline
The title compound was prepared by the method of Example 12(b) from the compound of

Example 12(2) and the product of step (f). The crude product was purified on silica gel



20 - hydrogenated at 345kPa (50p.s.i.) and 50C for 56h after which tinme the
catal yst was filtered off and washed with MeOH. The resulting sol ution was
evapor at ed under reduced pressure and the residue partitioned between
CH[err]Clbﬁ5 g @9 sat urat ed aqueous sodi um bi car bonat e solqknmﬁmmmmas
product was ex racted with CHerr]CJ[err] (x8); the conbined organic |ayers
were dried over MpSO4 and evaporated un reduced pressure. The crude
product 25 was purified on silica gel eluting with

CH[ er r] O hiting/ WitiOGH,CBAMDET (35/3,90V)L 0y dfford/thy title campountl aha celobtless| foam

%%”E?E”Sz&? St 037 (CLCUMOHS BB doR0r, WAHS i 45 Wit b Nkt

4- Am no- 6 f ( _
1 & napnt KPEE: 'f‘”&y@?f ST (B 1R, s S0 1@H, IMHIBRA) K Y s
prepared lay 6.6 (112 $)09.007(1 Bx dyyil. 24 (LH,t5), 7.40 2 hm),cDAD (LEA)07.88@HD k) 8T5( a)
and the product of step (f). The crude product was purified on silica gel
WO 98/ 3056UH, m). PCT/ EP98/ 00143
58 eluting with CH err]d[erir]/MCH (95/5, v/v) to afford the title
compound as a colourless foam (29% . Rf 0.37 '
(C|—|[err]CIEj'ng,{é #pO0H 0. 88NH[ err] 90/10/1, v/v). I\/Bn12 450(M—|+) “H NMR
(CDd [err 0(2H s), 2.50 (3H s),_3.10(2H, m 39041(8H
several pdaimi ‘ oxyed-(5-methanesnifongmidoyl 25 4ctetrahvdroisq 2

7.40 (2H, ny} K 45 ﬁlH d), 7.80 (1M, t), 8.75 5 (1M, n). Exanple 34
4- Am no- 6. ¥ 2- ( 5- net hanesul f onami do-

1. 2. 3;¢-tetrahydr oi soqui nol - 2-vl)-5-(2- pyrldyl)qU|noI|ne 10 (a)
3. 4- Di et hoxy- 6- [ 1 - (5- rret hanesul fonam do- 1 2I 3. ﬁ t et rahydr oi sogui nol - 2-

yl ) et hyl [ (ﬂ&hearﬁ 4 O 1‘ ______ |8 : QAN VIGFISQORE J_!.}‘L 4 d was
prepared b h 7 !the conpound of Exanple 22(b) and
2-(tri-n- B protuct was purified on silica gel, 15

el uting vifg békd L/ a£e85£ e \thothod 6f BkatBplk5efrombhi tb@psamperind
(459 as gﬁ{éo%hﬁétf‘:])gpll ( cﬁ%/g??] al é’trst#1 ]/ MeOH 95/ Y V).
Example 22(b) and 2-(tri-n-butylstannyb)pyridine. The product was purified on silica gel,
15 eluting with CH,Cl,/MeOH (95/5, v/v) to give the subtitle compound (45%) as a foam. R,

0.11 (CH,C1,/MeOH 95/5, v/v).

(b)

yD)-5-(2-pyridvl )guinbline hvdrochloride -
20  The title compound was prepared by the method of Example 23(f) from the product of step

(a). The product was purified on silica gel, eluting with CH,Cl,/MeOH/0.88NH; (90/10/1,

v/v) followed by treatment with excess ethereal HCl to afford the title compound (10%) as

a colourless solid. R; 0.21 (C-IH3C13/I\/I<=OH/0.88NH3 93/7/1, v/v). MS m/z 506 (MH"). 'H

NMR (d;-DMSO) 8: 3.08 (2H, m), 3.48 (3H, s), 3.5-3.7 (5H, m), 3.80 (2H, m), 4.00 (3H,

25 m), 4.78 (2H, s), 6.00 (IH, bs), 6.19 (1H, s), 7.20 (1H, t), 7.28 (2H, m), 7.60 (2H, m), 7.90

" (1H, s), 8.01 (1H, ), 8.77 (lH, d), 12.04 (1H, s). Found C,50.91; H,5.46; N,10.89;
C,H,,CIN,O, S 0.8.CH,Cl, H,O requires C, 51.26; H,5.07; N,11.15%. '

Example 35
30 The compound of Example 28 was tested in the first screen described above (“Contractile |

responses of human prostate™) and found to have a pA, value of 9.2.



(b)  4-Anino-6.7-di _o_ (&t hanesul f oni ani do-
1.2.3.4-tet rahydroi-agEi i@ﬂ tl 2-pyridyl)quinoline hydrochl oride 20
The title conpound c ae net hod of Exanple 23(f) fromthe

product ofyods@esded) - The product was purified on silica gel PCIVERISMHOI43 t h
CHerr]C[err]/MeOH 0.88NH err] (90/ 10/J5 v/iv) followed by treatnment with
excess ethereal HO to afford the title 8orrpound (109 as a col ourl ess
solid. Rf 0.21 (CH err]C[err]/MeOH0.88NH err] 93/7/1, v/iv). M5 mlz 506
(MH+) . ' HCMmstd[err]-DVBO) 8: 3.08 (2H, m), 3.48 (3H, s), 3.5-3.7 (5H m,
3.80 (2H, m, 4.00 (3H, 25 m, 4.78 (2H, s), 6.00 (1H, bs), 6.19 (1H, s),
7.20 (1H, t), 7.28 (2H, m, 7.60 (2H, m, 7.90 (1H, s), 8.01 (1H, t), 8.77
(1H, d), 12.04 A(ddipsind JfFsracht&£1,50. 91; K 5.46; N, 10. 89; '
C[err]H[err]C[err]l\ferr]qerr]S 0.8.CHerr]dJerr] Herr]Orequires C,
51.26; H,5.07; N,11.15% Exanple 35 30 The conpound of Exanple 28 was
tested in the first screen described qpoveb("COntracti | e responses of hunman
prostate”) and found to haveR a~p2fex s \«ﬁfu’e «of 9.2, WO 98/ 30560 .

PCT/ EP98/ 00143 59 d ai ns: 1. dhd of fornula I, [err] R err]
represents Cferr] al koxy opt ofaRty »stituted by one or nore fluorine
atoms; Rlerr] represents Hor Cefr] al koxy optionally substituted by one
or norg fluorine atons; Rlerr] reBresdfks a 5- or 6-nenbered heterocyclic
ring containing at |east one heteroatom 10 selected fromN, O and S, the
ring bei nhergiR onal | y substituted by one or nore groups selected from

hal ogen, gherr] a XY, . r e : sents a 4-,
5-, 6-, og ?epéﬁ%gﬁe‘d @%ﬁg@%@}%&@b ?‘%8&9? t%{erﬁr r%ﬁg?l hf’l]el%éf&ggﬁ’e het er-oat om
sel ect ed RP gdPrbents Rde CP; alkbey optighallgisulgstioyied by ahé yr momeefludrineatdmsyzene ring
or a 5- or _6-nenbered heterocyclic ring cgontaining . at | east one heteroatom
sel ect ed R? gepresents 255- or frerbered, heterqeyclis singnsontaining b | lgash ang hetgipatgpy) | y

S 1§ 2 el MG, S, %8, 8 84 MGPSRHBPU o RER LSy P S i
(CHerr]) %‘%%B{Eﬁ&“@yggﬁ&qm‘nm gfid CFgl kyl ), and V\,hen_ S is a nenber

of thering system 1t na o o _
R* represents a 4-, 5-, 6-, or 7-membered heterocyclic ring containing at least one

heteroatom selected from N, O and S, the ring being optionally fused to a benzene ring or a
5- or 6-membered heterocyclic ring -containing at leasf one heteroatom.selected from N, O
15 and S, the ring system as a whole being optionally substituted by one or more groups
independently selected from OH;.C, 4 alkyl, Cyy alkoxy,. halogen, CONR®R’, SO,NR°R’,
(CH,),NR®R® and NHSO,(C, , alkyl), and when § iﬁ a member of the ring system, it may be
substituted by one or two oxygen atoms; | o
R® and R® independently represent H or C,, alkyl, or together with the N atom to which
20  they are attabhed they may represént a 5- or 6-membered heterocyclic ring containing at
least one heteroatom selected from N, O and S;

b represents 0, 1, 2 or 3;

X represents CH or N; and
L is absent,
25 or represents a cyclic group of formula Ia, |
| (CH)), :
7/ 1\ In

/N\ /Z\A/

2’m
in which N is attached to the 2-position of the quinoline or quinazoline ring:

A is absent or represents CO or SO,;



substituted by one o ; Rlerr] and R err] independently -
represent H or C[erruwmm[mm‘ﬂﬂé her with the N atomto which 20 they
are attached they nm or 6-nenbered heterocyclic ring

contai nin t one heteroatom selected fromN, O and nts

0, 1, 2o ggsée%?@presents CHor N and L is absent, 25 Sycli‘n«:'i@é?é(ﬁiﬁ
represents a cyclic group of fornula laé0[err] in Wmch Nis attached to
the 2-position of the quinoline or quinazoline ring: Ais absent or
represents CO or 3(lepfesdnits CH ofN;98/ 30560

PCT/ EP98/ 00143 60 Z represents CHor N, . mrepresents 1 or 2, and in
addition, when Z mepepeesentsd orR, and inpdditionpwhen4 representsCH, it spyeepesent 9; 2
or 3, prowdedthat the sumof mand nis 2, 3, 4or 5 5 or
represents a chai A%t formul a b, in which Nis attached to the 2-position
of the quinoline %rregt'éké?ﬁsZPh d8, provitled that #kud of 1A\4Rd hli€2 SRMELrS; gni f i cance
as A and Z above, ectively; err] and R err] |ndependently represent H
or CJefr] al ky)t'repmsﬂntk@chamoffonn albp represents 1, 2 or 3, and in

addi tion, when Z' represents CH, |; rraﬁ represent 0; or a pharnmaceutically
accept abI e salt thereof 2. Ac rrpou d as claiyred in claim1l1, wherein
Rlerr] and R err] each represent , th conpound as clal med in
claiml or claim2. wherein R[err] (@D reéénts 2-pyridinyl or 15
2-pyrimdinyl. 4. A conpound as cl a| med .in any preceding claim wherein
X represents N. 5in which N iyumached tashec2-positich ofitheqyinplimcerdjuigazoline ring;wher ei n

L is absent. .. .
A’ and Z’ have the same significance as A and Z above, respectively;

R® and R’ independently represent H or C, , alkyl; and

10 p represents 1, 2 or 3, and in addition, when Z’ represents CH, it may represent
0; |
or a pharmaceutically acceptable salt thereof.
2. A compound as claimed in claim 1, wherein R‘ and R® each represent metho‘{v
3. A compound as claimed in claim 1 or claim 2, wherem R’ represents 2-pyridiny! or

15 2-pyrimidinyl.

4. A compound as claimed in any preceding claim, wherein X represents N.
5. A compound as claimed in ény preceding claim, wherein L is absent.
6. A compound as claimed in any preceding claim, wherein R* comprises a saturated

6-membered N-containing ring which is fused to a benzene or pyridine ring.

20 7. A compound as claimed in claim 6, wherein the benzene ring is substituted by
NHSO,(C,, alkyl).
8. . A pharmaceutical formulation including a compound of formula I, as defined in

claim 1, or a pharmaceutically acceptable salt thereof, in admixture with a
-phannaceutxcally acceptable adjuvant, diluent or carrier.
25 9. A compound of formula I, as defined in claim l,ora pharmaceuncal]y acceptable
" salt thereof, for use as a pharmaceutical.
10.  The use of a compound of formula I, as defined in claim 1, or a pharmaceutically
acceptable salt thereof, in the manufacture of a medicament for the treatment of benign

prostatic hyperplasia.



6. ~ A conpound as ¢l ai | eceding claim wherein R[er'r]
conprises a saturat eH!m i\HﬁMHWnt aining ring which is fused to a
benzene or pyridine c 20 w ls '« Aconpound as clained in claim6,

wherein the 9{}?3%? ne ring is substituted by NHSO err] (C err] pitdiposioofss A
phar maceuM® mul ation including a co F1A)S 0} B AIEJ}IN?]E Ioitas defined in
T

claim1, or a pharnmaceutically acceptabbé ARSE £1-e %d;én’ xture with a
pharmaceutical |y acceptabl e adjuvant, dil ugnt _or TR 25 . 0. A

conrpounﬁl)I of. flowm,hhathbdf asfmi:m' extd oifnbahiﬁn nptbstatic hypﬂtplmpl 0’ ewhi:halcbmprifses
acceptabl e salt thereof, for use as ar eutical.. : e use of "a
conpound aiminigtration of a eemppang Af, d%m'?’eﬁa Pﬁ\gggn%r macaiﬁﬁh iﬂ% 8 ,ﬁ]@gaqqeyncally-
accept abl t%ﬁr | pﬁlm% di canment for the

t r eat ment E%C%s%éﬁ ‘%&%%%goﬁ%%gperp gg’?gﬁﬁlﬁaﬂu{i{; A process for the
producti om.of @ srRERBYeKkhe prdductiet of 4 compoutdfof ferehulal, ek defindd inslait § ora

pharmaceutical |y acceptabl e salt there%, whi ch conprises: (a) when X
r epr es®nt pharmaceytically aeespteblesial shareolo Which GomMPRISSS: [err] in which Rlerr] and

ropr esent BN, st el Rt Geb hefiHE F o pindiy iGN | PO 200 ©

appropriate, [err] in whiggh RLerr]m QJ’\I’]‘, Rlerr], X, ¥ n and p are as
defined in claim1, vvithao/rrp? ndgt fd¥mula XIV, [err] 15 in which
Rlerr] is as defined-in clailg 1JA"

resents COor SOerr] and Lg
represents a | eaving growdy (O €®acting a conpound of formula XVIilI,
[err] in which Rlerr], Rerr] gRerr], Xand L are as defined in claiml,
wi th a conpound of fornula XX . : '

in which R'* and L are as defined in claim 1;

(b) when A or A’ is present, and Z or Z’ represents N, reacting a2 compound of formula

10  Xllia or XIIIb, as appropriate,

(CH,), _ NG

1 N N ]
) 2y
R? N
R' NH, '

in which R"?, R%, R”, X, m, n and p are as defined in claim 1, with a compound of formula

X1V,

Xhla

'n‘/A"\Lg X1y
15  in which R is as defined in claim 1, A” represents CO or SO, and Lg represents a leaving
group; |

(c) reacting a compound of formula XVIII,

3
R /N_\lr"\kl , XVIII
2 XX
R
1 NH

in which R'. R, R*, X and L are as defined in claim 1, with a compound of formula XIX,
20 | R-M XIX

in which R? is as defined in claim 1 and M represents substituted boron. zinc or tin. in the

i talvst: ,
presence of a palladium catal} - IThis Sheet Has Bee

: . ! n Replai
(d)  when X represents N, reacting a compound of formula XXII. _' I ’" ," 'l"" m, m 'er,, |




[err] in which R3 | defrned in claiml and Mrepresents substituted

boron. zinc or ti n \%Eﬂﬂm of a palladiumcatal yst; (d) when X
represents N. react'i formula XXII. WO 98/ 30560

PCT/ EP98/ Qfd\dkAo0bed [err] in R’[err] are as defined in ci,?l. w h a
conmpound of forrrula XXI Tla or XXI'llb, as_appropriate, [err] I ch

Rlerr], Rerr], Rerr], A A, Z Z, nf2n and p are as defined |n claim1;
(e) when A or A" represents CO and R[err] conprises a nucleophilic
nitrogen atomin the heterocy¥y gNat L. &hed to L, reacting a conpound
of formula XXVIIla or XXVIIIb rop | at e, [é‘rf] 10 in which Rerr],
Rerr], Rerr], X Z Z A af eNas defined inclaim1, and Lg is a
| eaving group, with a corrpour?d of . la XXI X, [err] 15 in which Rerr]
represents the groups defined by Merramjn claim1l which contain a

nucl eophi lic nltrogen atomin the ring, this nucleophilic nitrogen atom

bei ng at tinovhich RS’ ate astdefined: inalains i pwithfa compound of) Gorafuld mnh%rboamw%ch L
represents_a lic group of fornula la, to a correspondi ng conpound of
formul a IPPFPIW%fch L represents a chain of formula Ib in which Rerr] and
Rlerr] each represent H py the action of a strq{mg base; 20 (Q) when A

or A is absent n 4 QN represents N, l1react||ng a _gonpound of fornula
XIlla or X I1b. %N def ||ned above®™Ppth a clorrpouzrcL qf/Rf orrrul M;(x [err]
(CHz)m H/ (Cﬂz)’

5 inwhichR, R%R’,A,A’,Z,Z’, m, nand p are as defined in claim 1;
(¢) whenAorA’ represents CO and R* comprises a nucleophilic nitrogen atom in the

heterocyclic ring attached to L, reacting a compound of formula XXVIIla or XXVIIIb, as

appropriate,

o
(CH)

L, w
l“z Lg Rs

Rl
e I; Y
R? |
: XXVIIIa ’

R N, XXVIiib
10 in whichR"™, R%, R", X, Z, Z’, m, n and p are as defined in claim 1, and Lg is a leaving

group, with a compound of formula XXIX,
HR*™ XXIX

15 in which R*® represents the groups defined by R® in claim 1 which contain a nucleophilic
nitrogen atom in the ring, this nucleophilic nitrogen atom being attached to H;
®H conversion of a compound of formula I in which L represents a cyclic group of
formula Ia, to a corresponding compound of formula I in which L represents a chain of
formula Ib in which R® and R each represent H, by the action of a strong base;

20 (g when A or A’ is absent and Z or Z’ represents N, reacting a compound of formula

Xllla or XIIIb, as defined above, with a compound of formula XXX,

R-Hal = XXX



WO 98/ 30560 PCT/ EP98/ 00143

63 in which R err] is ml!ﬂeml 'm m'"m im1.and Hal represents a hal ogen
atom attached to the En X represents N, L is.absent and
Rl err] cowprgasmsessoa nucl eophl ic"nitrdgen atomin 5 t he hepereeysdoiss i ng
attached to the quinoline or qU|nazoI|n§%r|ng, reacting a conpound of

formula XXI|I, as defined above, with a mpound of formula XXI'X, as defined
above; and where desired or necessary converting the resulting conpound of
formula | into a pharnmaceutically acceptable salt or vice versa. 13.

CompouNdsip Qb QR Aachnedt dim ¥abh al 195Hsene XYl 30k JAVALL B, 85 def i ned

10 in cl
or

(h)  when X represents N, L is absent and R* comprises a nucleophilic nitrogen atom in
5  the heterocyclic ring attached to the quinoline or qumazohne ring, reacting a compound of

formula XXII, as defined above, with a compound of formula XXIX, as defined above;

and where desired or necessary converting the resultmg compound of formula I into a

pharmaceutically acceptable salt or vice versa.

13.  Compounds of formulae X, XIIla, XIIIb, XXII, XXVIIa and X3XVIIIb as defined

10 inclaim 12.



