WD 03/011829 PCT/ 1 B02/ 02872 PROCESS FOR THE PRODUCTI ON OF
4- AM NO- 2, 5- BI SHETEROCYCLYLQUI NAZOLI NES This invention relates to a novel
process fwo opoosaci ng qui nazol i ne conpounds whi ch are useicaliBizwzsier apy.
More specifically, the conpounds are useful in the 5 treatnment of benign
prostatic hyperplasia. International Patent Application W 98/ 30560
di scl oses a nunber of substituted quinoline and qui nazoline conpounds of
formula (1) which find use in the treatnment of benign prostatic
hyper pl asi a, I \ 0 R3,.Ni éﬂ@&; |
represents CleR%lES/SIB&SEAEOE%%?)S%%OI%OE\S%%F%% E%I%hgﬁé&or muﬁgi%oﬁgﬁgf I ne
atons; R2 rgrpfe_sent_s H or ClL 6 al koxy optionally substituted by one or nore
fluorine aflbissinvestignarelaips e @nfeve) pracess for prodHeing AURAZoliRR FeMpeURds g
cont ai ni ng ; t ; atmire A\dNg
bei ng opti oﬁ\;a I%@a%u%%?@tlﬂﬁg%gg one%‘?}eeﬁ%@g {gr{égﬁ)@b%el%g%gijsfe?&c}?# I;tllfatelnogen,
Cl- al koxg, treatmentlaf penignPrafatic Rarplpsiesents a 4-, 5-, 6-, or 7-nenbered
het erocyclic ring containing at | east one heteroatomselected fromN, O
and S, the ring being optionally fused to a 20 benzene ring or a 5- or
6- nenber ed hetearatiopall Patent Applicatiora WO 19§/3056D elisjosesea hainbeoat suhséititecdtt ed
fromN, O and. S, the ring systemas a whol.e. being, opiiQn y. . substi t ut ed
by one or mSHNAYRG qug%éﬁFerﬁOWOEQP%c(ffe@rm}"%m(lbﬁﬁ'cﬁlﬂid k%?% Hb&“letﬂf
al koxy, hal egemme@ANBERYN pPEEBRBRerplabia) PNRBRO and NHSO2(C. 1_4 al kyl),
and when S is a nenber of the ring system it may be 25 substituted by one
or two oxygen atons; R8 and RO~ A "y represent Hor Cl-4 alkyl, or
together with the Natomto whi are attached they nay represent a
5- or 6-nenbered heterocycli G s yat'ai ning at | east one heteroatom
selected fromN, 0 and S; b repregents 0, 1, 2 or 3;

10 R°  NH,

prelene

wherein

R represents C_4 alkoxy optionally substituted by one or more fluorine atoms;

R? represents H or Cs alkoxy optionally substituted by one or more fluorine
atoms;

15 R® represents a 5- or 6-membered heterocyclic ring containing at least one
heteroatom selected from N, O and S, the ring being optionally substituted by
one or more groups selected from halogen, C1.4 alkoxy, C4.4 alkyl and CF3;

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

20 benzene ring or a 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 independently selected from OH,
Cis alkyl, Cqi4 alkoxy, halogen, CONR®R®, SONR’R®, (CH),NR°R’ and
NHSO,(C1.4 alkyl), and when S is a member of the ring system, it may be

25 substituted by one or two oxygen atoms;

R® and R® independently represent H or C1.4 alkyl, or together with the N atom to
which they are attached they may represent 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;

30 X represents CH or N; and
L is absent,



30 X represents CHor N, and L is absent, WO 03/011829 PCT/1B02/ 02872 2
or represents a cyclic group of fornmula la, / \" Ila /NN/ZN (CH2)mA in
whi ch N iwoashasked to the 2-position of the quinoline or PqEITRGZEBT2NE

ring; 5 Ais absent or represents COor SO2; Z represents CHor N, m
represents 1 or 2, and in addition, when Z represents CH, it nmay represent
0; and n represents 1, 2 or 3, provided®that the sumof mand nis 2, 3, 4
or 5; 10 or represents a chain of formula Ib, R R I I Ib /N\ ) Z -~A/
P in which N i Ordepresaglg a ycligrosp b &mMuWalaf t he quinoline or qui nazoline
ring; 15 A' and Z' have the sane siqqiicance as A and Z above,
respectively; R6 and R7 independenlt(i’y\ present Id or Cl.4 al kyl; and p
represents 1, 2 or 3, and in addi t/i’o‘&iullz) Z' represents CH, it may
represent 0. 20 The conpounds of for a (1) in which Xrepresents N, and L
I s absent are of ' r ot i i i

4- am no- 2- (5- net haﬁggﬁf@%gﬁﬂggﬁSQ?ézf}?%g{)ﬁ?@iﬁfy@@'ﬁﬂﬂ&ﬂﬁé or quinazoline

r o- 2-i soqui nol yl ) - iN@; di net hoxy- 5- (2-pyri dyl ) qui nazoline is of special

i nter est g 25 Accortﬂggab%gnt\/gprgéleggﬁg%bogpgcgprrpounds of formula (1) can be
produced by a nunber Of procesSses. Wever,” none of these processes

I nvol ves the Z represents CH or N;

m represents 1 or 2, and in addition, when Z represents CH, it may
represent 0; and
n represents 1, 2 or 3, provided that the sumof mand nis 2, 3, 4 or 5;

10 or represents a chain of formula Ib,
R R’
/IL\ /L,\ p Ib
cw), 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 C4 alkyl; and
p represents 1, 2 or 3, and in addition, when Z’' represents CH, it may
represent 0.

20 The compounds of formula (I) in which X represents N, and L is absent are of
particular interest. Of these compounds, 4-amino-2-(5-methanesuifonamido-
1,2,3,4-tetrahydro-2-isoquinolyl)-6,7-dimethoxy-5-(2-pyridyl)quinazoline  is  of
special interest.

25 According to WO 98/30560, the compounds of formula (I) can be produced by a
number of processes. However, none of these processes involves the
condensation of the two main parts of the molecule in a convergent synthesis in
which the quinazoline ring is formed and each process suffers disadvantages.
For example, 4-amino-2-(5-methanesulfonamido-1,2,3,4-tetrahydroisoquinol-2-



condensation of the two main parts of the nolecule in a convergent
synthesis in which the quinazoline ring is forned and each process suffers
di sadvantwes/o118Eor exanpl e, PCT/IB02/02872

4- am no- 2- ( 5- met hanesul f onam do- 1, 2, 3, 4-t etrahydr oi soqui nol -2 WD 03/011829
PCT/ 1 B02/ 02872 3 yl)-6, 7-di met hoxy-5-(2-pyridyl)quinazoline (the conpound
of Exanple 19 in WD 98/30560) is prepaBed according to the foll ow ng
schene: MeO Na2S2O4 | Trifluoroacetic acid MO' CN
VO T+ N ENCITetho méﬂ;pquumém'@ezﬁmgqmmue@@ f\x@Mler 181N VO
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pal | adi um One probl em of thisHCQute is that the tM®Butyl stannyl pyridine

I s expensive to purchase. The conpound is toxic and theglgspre | ssues of
wor ker safety and concerning the environnent. After use, @ent reactants

are difficult anduXpe sNV@Hto ofuebec us\e of the verse effects 10
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The routes described in WO 98/30560 suffer the disadvantage that they involve
5 the use of tributyl stannyl pyridine in combination with copper iodide and tetrakis
(triphenylphosphine) palladium. One problem of this route is that the tributyl
stannyl pyridine is expensive to purchase. The compound is toxic and there are
issues of worker safety and concerning the environment. After use, spent
reactants are difficult and expensive to dispose of because of the adverse effects
10 organotin compounds have on their surroundings. A further problem with the
prior art process is its lack of convergency. A number of synthetic steps are
required to produce the quinazoline compounds in the disclosed processes, with
each synthetic step leading both to a reduction in yield and increasing the
possibility of competing side reactions. Thus the conventional sequence requires

15 effort to purify the product and may not give an optimal yield.

A further problem with the prior art process of WO 98/30560 is that large pebble-
like aggregates are formed in the reactor during the reaction. The identity of
these aggregates is not clear but they are believed to be formed of inorganic
20 material derived from the various inorganic additives used during the reaction
such as lithium chloride and copper iodide. In this process, there is the risk that
the pebble-like aggregates could crack the reactor causing leakage of the



each synthetic step |l eading both to a reduction in yield and increasing the
possibility of conpeting side reactions. Thus the conventional sequence
requi res wo93eifsest to purify the product and rmay not gi v@CanBepi2sTeal

yield. A further problemw th the prior art process of WO 98/ 30560 is that

| ar ge pebble- |ike aggregates are fornmed in the reactor during the
reaction. The identity of these aggregdtes is not clear but they are
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aimof the present invention to provide a syntheticall ficient process

for the production of qui naﬁgl i ng ecglvatlves whi ch avoi t he probl ens of

the prior 15 art proge ai prra_phN process in which

t he convergency (ie t @ ngi ng t@g@b’\é t hetlic fragnents) is
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formula (1) of greatest |nterest vﬁixc(lyoffers
N

/
NC
10 However, the reaction was carried out at reflux, and the yield obtained was only
34%.

It is an aim of the present invention to provide a synthetically efficient process for
the production of quinazoline derivatives which avoids the problems of the prior

15 art process. It is also an aim to provide a process in which the convergency (ie
the bringing together of synthetic fragments) is maximised. It is thus an aim to
provide a route to the compounds of formula (I) of greatest interest which offers
an improved yield relative to the existing routes. It is a further aim of the process
of the present invention to avoid the use of organotin compounds on account of

20 their hazardous nature. It is a further aim of the present invention to provide a
process which minimizes the number of synthetic steps required and which
avoids the problem of competing reactions and/or the disposal of hazardous
materials. It is also desirable to avoid heating of reaction mixtures where
possible.

25
We have found an improved route to the quinazoline derivatives of formula (1)

above of greatest interest which satisfies some or all of the above aims.



an inproved yield relative to the existing routes. It is a further aim of
the process of the present invention to avoid the use of organotin
conpoundswonsacseunt of 20 their hazardous nature. It is &CraBexes72ai m of
the present invention to provide a process which mnimzes the nunber of
synthetic steps required and which avoids the problem of conpet i ng
reactions and/or the disposal of hazarddus materials. i's aI so desirabl e

to avoid he t wher e : found an
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greatest | nt@reesﬂ:mnbm@oémrmnﬂa %), vorEptemateutichlly ecadiame sailter- solate

03/ 011829 Pg]’élj 5]02/ 02872 5 According to the present invention, there is
provi ded a prog 8s for the production of a conpound of fornula (A), or a
pharmaceutical |y acceptable sakt or _solvate pthereof, RN R4 N (A) R2 R3
NH2 5 wherein Rl represents Cl- 24§ koxy onal |y substltuted by one or
nore fluorine atons; R2 represents$ Cl!6 al kaxy optionally substituted
by one or nore fluorine at ons 2R sents a 5- or 6-nmenbered

het erocyclic ring containing at 1 10 heteroatom selected fromN, O
and S, the ring being optionally suPBstithNH.ed by one or nore groups

sel ected %ro hal ogen , Cl-4al koxy, Cl.4 alkyl and CF3; R4 is a 4-, 5-, 6-
or 7-nmenb eﬁ%‘ﬁ‘erocycl ic ring containing at |east one het er oat om

sel ected fr ®hrépreBemBd Salkd§ dptiBBallyaiuBstitarki GHd o ﬁH@I‘ﬂJdriﬁe%torﬁémze”e

ring or a 5- _,_or 6- rrenbghgd heterocyclic ring containin east one 15
het er oat om k1 'EPI&SENtS ShPNCig %l'wygoptmé"y SHbstivted chy @geaormmoree flyeting
optional |y gdsd:ituted by one or nore groups independently selected from

OH, Cl.4 al Igyl ' Cl1.4 al koxy, hal ogen, CONR7R8, SO2NR7R8, (CH2)bNR7R8 and
represents a 5- or 6-membered heterocycllc ring contalnlng at least one

10 heteroatom selected from N, O and S, the ring being optionally substituted by

one or more groups selected from halogen , C14 alkoxy, C14 alkyl and CF3;

R* is 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 least one

15 heteroatom selected from N, O and S, the ring system as a whole being
optionally substituted by one or more groups independently selected from OH,
Ci4 alkyl, Ci4 alkoxy, halogen, CONR'R®, SO,NR'R® (CH.),NR'R® and
NHSO2(C1.4 alkyl), and when S is a member of the ring system, it may be
substituted by 1 or 2 oxygen atoms;

20 R’ and R® independently represent H or G+ alkyl, or together with the N atom to
which they are attached they may represent a 5- or 6-membered heterocyclic ring
containing at least one heteroatom selected from N, O and S; and
b represents 0, 1, 2 or 3;
the process comprising condensing a compound of formula (B),

R NH,
(B)
R? CN

25 R’
wherein
R' to R® are as defined above:



NHSO2(Cl. 4 al kyl), and when S is a nenber of the ring system it may be
substituted by 1 or 2 oxygen atons; 20 R7 and R8 i ndependently represent H
or Cl-4alwgloz/oors24 oget her with the N atomto which they aceisexasted they
may represent a 5- or 6-nenbered heterocyclic ring containing at |east one
het eroat om sel ected fromN, 0 and S; and b represents 0, 1, 2 or 3; the
process conprising condensing a corrpoun@ of fornmula (B), R NH2 2 (B) R
CN 25 R wh defi ned above; WD 03/011829

SCT/ CBosy oo dugl & golhobi 8'?’8@%'()3(%& of formila (O, R5 1 (O NCR6 wherein
R5 and R6 taken together with the N agpmto which they are attached
represent a 5 4-, 5-, 6-, or 7-menbeded N-coqgyaining heterocyclic ring
containing at | east one heteroatonhéef“egsed fromN, O and S, the ring being
optionally fused to a benzene ring or a 5- or 6-nenbered heterocyclic ring
cont ai ni ng amhéreiast one het eroatom sel ected fromN, 0 and S, the ring

hdepandent 15 2 Be G pdHther i ie R a5t th iich by 35 elageciaptasent a
CONR7RS, 50%\15’5% 6%%@8 N—l&dntammé@ﬂo ckd I‘ib{é ):onﬁi’]ﬂnd"@?[éa& bie@

rrenber of t substltuted | or 2 gen at ons;

, R8 and B‘%é?rrlegﬁg‘s(? E‘ICFR-,‘H‘CFQBBWB\;% aﬁ@fj whelhg m@@m f/’PB@“Qi'é!stﬁéﬁj to a
convert i NG tHRzERS Wihb i 619 @W%rﬁéer&@rﬂ&&racﬁdﬁ% rm#%élﬂéfﬁl tﬁeleaSt )

pharmaceutical |y acceptable salt or solvate, ‘or converting resuptl ng
sal t heteroatom selected from N, O and S, the ring system as a whole being

optionally substituted by one or more groups independently selected from OH,
10 Cy. alkyl, Ci4 alkoxy, halogen, CONR'R®, SO,NR’R® (CH,),NR'R® and

NHSO,(C1.4 alkyl), and when S is a member of the ring system, it may be

substituted by 1 or 2 oxygen atoms;

R’, R® and b are as defined above; and _.

where necessary or desired, converting the resulting compound of formula (A)
15 into a pharmaceutically acceptable salt or solvate, or converting the resulting salt

or solvate into a compound of formula (A).
Preferably R' represents methoxy.
20 Preferably R? represents methoxy.

Preferably R® represents an aromatic ring. More preferably, R® represents
pyridyl, pyrimidyl, thienyl, furanyl or oxazolyl. More preferably R® represents 2-
pyridyl or 2-pyrimidyl, 2-pyridyl being most preferred.
25
Preferably, R® and R® together with the N atom to which they are attached
represent a saturated 6-membered N-containing ring which is fused to an
optionally substituted benzene or pyridine ring. More preferably, R® and R®
together with the N atom to which they are attached represent an optionally
30 substituted tetrahydroisoquinoline ring system. Most preferably, R® and R®

together with the N atom to which they are attached represent a group of formula



or solvate into a conmpound of formula (A). Preferably Rl represents

nmet hoxy. 20 Preferably R2 represents nethoxy. Preferably R3 represents an
aromat i c worg/o1ise e preferably, R3 represents pyridyl, pyciraBeyi2s72 hi enyl,
furanyl or oxazolyl. Mre preferably R3 represents 2- pyridyl or
2-pyrimdyl, 2-pyridyl being nost preferred. 25 Preferably, R5 and R6
together with the N atomto which they are attached represent a saturated
6- menmbered N-containing ring which is fuswogn optionally substituted
benzene or pyridine ring. Mirre preferably, 2antd R6 together with the N
atomto which they are attached represse optionally 30 substituted

t et rahydr oi soqui noline ring system [Mst | erably, R5 and R6 together
with the Natomto which they are ajtache epresent a group of fornmula WO
03/011829 PCT/1B02/ 02872 7 NHSO2CH3 husy the process is nost preferably
used to pre 4 5 ;

ot hanesl f ohsy die BOGSSE O TSt Bty used, (9 ) PISRATS; &amine2 (- .
pyri dyl) qui rraeﬂ)ahmlfoaamdn‘ dar2a3)443tetra\1'e'drceaﬂsmqumdlsé)-@mdiineﬂ’nooxyﬁ-@q a pol ar
aprotic solv | e dimethylsul foxide. 10 Preferably, the
reaction is YI (LL@{aZ% R%P a tenperature in the range 10-30C. Preferably
the reactdon |s carried out in the presence of a base. Mre preferably,

t he base is xi de or. an al kal i ne earth al koxi de.
More pref er%ﬁf%?aéy ﬁbekfgggt'qrb '%88"[?!‘?1 PU, [ BxRQR 3Pr°§'8d§?hﬁ'{p3 nEPRIE, t he
| att er bei ngliméthysofoxigeeferred. In a further aspect of the present
invention, there is provided a process for the production of a conmpound of
formula (C), as defined above, which conprises reaction of a conpound of
formula (E), 20 H N RSR6 (E) or an acid addition salt thereof,

10 Preferably, the reaction is carried out at a temperature in the range 10-30°C.

Preferably the reaction is carried out in the presence of a base. More preferably,

the base is an alkali metal alkoxide or an alkaline earth metal alkoxide. More

preferably, the base is sodium f-butoxide or sodium {-pentoxide, the latter being
15 most preferred.

In a further aspect of the present invention, there is provided a process for the
production of a compound of formula (C), as defined above, which comprises
reaction of a compound of formula (E),

20 HNRR® (E)
or an acid addition salt thereof,
wherein R® and R® are as defined above, with BrCN in the presence of an amine
base.

25 Preferably, the base is a tri-Cq.5 alkyl, Css cycloalkyl or a heterocyclic amine.
Most preferably the base is N,N-diisopropylethylamine.

The invention also provides an alternative process for the production of a
compound of formula (C), as defined above, which comprises reaction of a
30 compound of formula (F),



wherein R5 and R6 are as defined above, with BrCN in the presence of an
am ne base. 25 Preferably, the base is a tri-Cl_8 alkyl, C3_8 cycl oal kyl
or a het ewowgolises am ne. Mdst preferably the base is PCT/IB02/02872

N, N- di i sopropyl et hyl ami ne. The invention also provides an alternative
process for the production of a conmpound of formula (C), as defined above,
whi ch conprises reaction of a 30 conpo@nd of fornula (F), WD 03/011829
PCT/ 1 B02/ 02872 8 H2N Y NR5R6 (F?:' Ovvhe;el n R5 and R6 are as defined in
claim11l, wth methanesui phonyl k'\br\lgd im ca: presence of pyridine.
Corrpounds of formula (F) may be prepjared from 3orrpounds of formula (E) by
reaction with sodi um cyanate in wate®, as |IIustrated 5 by Exanple 3A(a).

Co d f for. Kk .
Comounds o SE AR e B o iReq B L BB mirepBERRS R PSR, o1
fornmul a (C) tles presemed dfopyridefear @&hﬁ&:maﬂbfolmal&(lzb @iy 5 pespardd foen

i soqui nol yl') met han su tIpona Hg? I n anot h%r spect of the invention, there
i s provi dedcaMpPHE {;I by seRct %ﬂ%‘gnéﬁﬁﬂ;ﬁﬁﬂwé?erﬂ‘%ﬁ'ﬂﬁt@ ted)  R1
NH2 2 | (8) bR Eéme 3&@) \Nh@aﬁbauﬁﬂs to@ f&?n@é G{E?Saré'eélt'h@?q(n%ﬂﬁv& m&/v' 5&

conprises reaction of a conpound of fornula
prepared by known techniques.

Preferably, the above two processes for preparing compounds of formula (C) are
used to prepare N-(2-cyano-1,2,3,4-tetrahydro-5-
10 isoquinolyl)methanesulfonamide.

In another aspect of the invention, there is provided a process for the production
of a compound of formula (B),

1

R NH,

(B)
R? CN

15 wherein
R' to R® are as defined above;
which comprises reaction of a compound of formula (D),
R NH,
(D)
R? CN
R
wherein;
20 R!and R? are as defined above: and
R® is a leaving group;
with a pyridyl boronate.

Preferably R® is iodine.
25
Preferably the pyridine derivative is a 2-pyridyl boronate.



RO wherein; 20 R1 and R2 are as defined above; and R9 is a |eaving group;
with a pyridyl boronate. Preferably RO is iodine. 25 Preferably the

pyri di ne weriBoaeve is a 2-pyridyl boronate. WO 03/ 011829 PPTIBIBRR7202872 9
Most preferably, the process is used to prepare 6-am no-3, 4-di net hoxy- 2- ( 2-
pyridyl)benzon itrile. 5 Preferably, the reaction is carried out in a polar
aprotic solvent. Mre preferably, the olar aprotic solvent is
tetrahydrofuran or isopropyl acetate. Preferably, the coupling reaction to
formthe 6-am no- 3, 4-di met hoxy-2-(2- pyridyl)benzonitrile is carried out

SholE 207, kel Bt B, Prsnec a3 SmetRm T 1o

presence of a t al More preferably,

catal yst. f'gg}%“\éf"%iglﬁf the catalyst is derived frompalladium (I1)
acetate by reduction in situ. Preferably, this coupling reaction is carried
out in theforesence of a base. The base is preferably an al kali netal
carbonat & dn@aferaRly.dhe reactions gairied; aut jioe polar @pratigrasbient.e Mors praferaply: i dy |

boronate may,bgoRF Sﬁn%rh@gogepf |§"t’§ﬂ"é c%raﬂ ot?téylﬁpcpé% %tgf'e wi th

triisopropylborate at or om1roo enpera erably, this reaction
is carried out in the presence of a base. The base Is preferably an al kyl

lithium y r It e nt. 20
Conpounds O?Q%fe:rably( %?klgi))éorn:‘#llr'l e prgégrgpfg %’ﬁﬁ?ﬂ%gfﬁhé{n 5}(%9&

(l::) onpounds t Ipatld)d)benzmathlé yis poagyied ealit almvegrdono%emberdmﬁrlequ@efaably, thist r at ed
y Exa

DY (XA B o Rl SR R S o S TRl et ()

is a palladium (0) catalyst. Most preferably, the catalyst is derived from palladium
() acetate by reduction in sifu. Preferably, this coupling reaction is carried out in
the presence of a base. The base is preferably an alkali metal carbonate, and
more preferably it is potassium carbonate.

15
The pyridyl boronate may be prepared by reaction of a bromopyridine with
triisopropylborate at or below room temperature. Preferably, this reaction is
carried out in the presence of a base. The base is preferably an alkyl lithium
reagent. n-Butyl! lithium is a preferred alkyl lithium reagent.

20
Compounds of formula (D) may be prepared from known compounds, or
compounds that are readily prepared, using known techniques, as illustrated by

Example 1.

25 The invention further provides compounds of formula (B), as defined above, and
compounds of formula (C), as defined above.

The invention is illustrated by the following examples in which the following

abbreviations may be used:

30
DMSO = dimethylsulfoxide
DCM = dichloromethane
Et = ethyl

EtOAc = ethyl acetate



The invention is illustrated by the foll ow ng exanples in which the

follow ng abbreviations may be used: 30 DVSO = di net hyl sul f oxi de DCM =

di chl or orwDlaneIs2Et = et hyl Et OAc = et hyl acetate WO 03/ 0PC8AB02/02872

PCT/ 1 B02/ 02872 10 K2EDTA = et hyl enedi am netetraacetic acid, dipotassium
salt nBuLi = n-butyllithium OQAc = acetate THE = tetrahydrofuran 5 Exanple
| Preparation of 6-am no-2-iodo- 3, 4-di ndDhoxybenzonitrile MO NO2 1,
Na2S2d4 MeO MeO 2. conc HCI MOCN | | In a reactor vessel, a
suspensi on %@Iﬁ‘i t?S%lqnﬁﬂ@-"ﬁ?@:‘-eH?ﬁ%ﬁtW@%é’i@@ﬁsiW salt[ see 10 Exanpl e
1(d) of WO @8uBP560= nidithiukh et hanol (60 1) at room tenperature was
charged with a solution of sodiumdithionite (15.6 kg of technical grade
mat eri al ) i%%teﬁ@ﬁ@@? |) over 45 m ns maintaining the tenperature bel ow
35C. The adgigion v shed with water (10 I). The resulting

m xture waselwaﬁ med f%%ﬁg?ﬁ%a}?ga. 85C) for ca. 90 mns and then the
tenperat re adjusted to 65C. A 15 solution of 6M aqueous hydrochloric acid
(12.5 1) vva%ggﬁﬂﬁg,lover ca. 10 mns and the resulting mxture stirred at
65C for ca. s before being cooled to roomtenperature. The pH was
adj ust ed t o Proparatiogicof 6-8mitto-290d46%,4-dithethoxetizofiitile (2 | ), the resulting
m xture left to stir for 3 hours, filtered and washed wth water (50 1).
The danp cake was sl ur¥§@ ter (19%R.$0:over MeQht ~at Nthom 20
tenperature, filtered, wa wi th water—#00 1) anied in vacuo to give

8.35kg (929 of the t¥%9e donpBund. 2. concHal MeO | CN

In a reactor vessel, a suspension of 6-nitro-2-iodo-3,4-dimethoxybenzonitrile [see

10 Example 1(d) of WO 98/30560, 10kg) in ethanol (60 I) at room temperature was
charged with a solution of sodium dithionite (15.6 kg of technical grade material)
in water (67.5 1) over 45 mins maintaining the temperature below 35°C. The
addition vessel was washed with water (10 I). The resulting mixture was warmed
to reflux (ca. 85°C) for ca. 90 mins and then the temperature adjusted to 65°C. A

15 solution of 6M aqueous hydrochloric acid (12.5 [) was added over ca. 10 mins
and the resulting mixture stirred at 65°C for ca. 5 hours before being cooled to
room temperature. The pH was adjusted to the range 7-8 using 40% sodium
hydroxide (2 1), the resulting mixture left to stir for 3 hours, filtered and washed
with water (50 ). The damp cake was slurried in water (90 1) overnight at room

20 temperature, filtered, washed with water (100 I) and dried in vacuo to give 8.35kg
(92%) of the title compound.

Example 2
Preparation of 6-amino-3,4-dimethoxy-2-(2-pyridyl)benzonitrile
25
(a) Preparation of the 2-pyridyl boronate
N Br B(OiPr); The THF wet
U/ nBuLi pyridyl boronate
THF

Under nitrogen, a stirred solution of 2-bromopyridine (150g, 0.95 mol) and
triisopropylborate (218ml, 0.95 mol) in THF was cooled to -25°C. A 2.5M solution
30 of n-Buli in hexanes (378ml, 0.95 mol) was added at such a rate that the



Exanpl e 2 Preparati on of 6-am no- 3, 4-di met hoxy-2-(2-pyridyl)benzonitrile

25 (a) Preparation of the 2-pyridyl boronate N Br B(Q Pr)3 The THE wet 30 1
nBuLi pyrwoywB/obseonat e THE Under nitrogen, a stirred sol ulPConBef02872

2- bronopyridine (1509, 0.95 nol) and triisopropyl borate (218m, 0.95 nol)

in THE was cooled to -25C. A 2.5M solution 30 of n-BuLi in hexanes (378m ,
0.95 nol) was added at such a rate that1the WO 03/011829 PCT/|1B02/ 02872 11

tenperature did not exceed -24C. After conpletion of the addition, the
reaction wieMReRBIR did eotvxcaed 0246 liemginprietlioneofthe aslditione theateactinns

‘ ‘ ) . . .. .
(11 berod. wieRayblied 18 e O b6 Stgerit i and Yred BFIC Refaiafis fy |
filter pad hadrscd¥fferhieltimedthesdacorbmpdureivas fiterad) evashed with Tdff andthe was

used in the uent reaction, Anal ysj 0f the THE ropate 1H
VR shovea By B ERemefi: rbBRte, Sforkotnd, nr A esogRbietel HRE X oy

t he mat e aboniont(ﬁith@d'l-!FWet\l\bwoalleV\ﬁm usédjn Hﬁmbsﬁqdm r€dction. Analysis

6- am no- 3, 4- dj Xy-2-(2- i nzonitrile The THE wet MO NH2 MO
RFD byri dyi ObiEo e set e e by i NRCR e Ay BB S SaP ORI 16
THE Under nigtioagfens.76 @nd iiiatdhe wiatd il coAiHaul 54masw adpedt. 6- am no- 2-i odo- 3, 4-
di met hoxybenzonitrile (see Exanple 1, 50.0g, 164 mmol), Pd(OAc)?2 (1.85g,
8.22 mmol), PPh3 (triphenyl phosphine, 4.31g, 16.4 mmol), THE wet boronate
[from Step&tga)Pr Pationt? 8-aMbl3,4 dithethd#y-242-phRdWITHRNkoriftle K2CO3 (45. 5g,
328 mmol ) . € reaction mxture was en stirred at reffux for 16 hours.
After this time, the reaction m xtuTeTwst cool edEd M2t enper at ure and
wat er (1000m ) added. Meqﬁb&ture vyl bdragte f i | t efgel ewgh an Arbocel TM

filter aid pad and the, S n}gﬁlshea W bR, T8, (500nt). yFee filtrate was then

extracted with CH2Cl 2 f?o K,CO,, Cul '
10 THF

.

Under nitrogen, to anhydrous THF (1000mi) was added 6-amino-2-iodo-3,4-
dimethoxybenzonitrile (see Example 1, 50.0g, 164 mmol), Pd(OAc), (1.85g, 8.22
mmol), PPhs (triphenylphosphine, 4.31g, 16.4 mmol), THF wet boronate [from
step (a), 286g, 493 mmol], Cul (12.5g, 65 mmol) and K,CO3 (45.5g, 328 mmol).

15 The reaction mixture was then stirred at reflux for 16 hours. After this time, the
reaction mixture was cooled to room temperature and water (1000mi) added.
The mixture was then filtered through an Arbocel™ filter aid pad and the pad
washed with THF (500ml). The filtrate was then extracted with CH,Cl, (1000ml).
The aqueous phase was back extracted with CH.Cl, (500ml) and the combined

20 CH.CI, extracts were evaporated in vacuo to yield the crude product as a dark
brown solid. Recrystallisation from EtOAc (250ml) afforded 37.6g (87%) of the
title compound as a beige solid.

Example 2A
25 Alternative route to 6-amino-3,4-dimethoxy-2-(2-pyridyl)benzonitrile

(a) Preparation of the N-phenyldiethanclamine pyridyl boronate

(i) B(OiPr)s, nBuLi
N_Br THE N-phenyldiethanolamine
[ I —— pyridy! boronate

= (structure unknown)
(i) N-phenyldiethanolamine



The aqueous phase was back extracted with CH2CI 2 (500nl) and the conbi ned
20 CH2ClI 2 extracts were evaporated in vacuo to yield the crude product as a
dark browoosolisd? Recrystallisation fromEt QAc (250nml) afrConded2872. 69
(87% of the title conpound as a beige solid. Exanple 2A 25 Alternative
route to 6-am no- 3, 4-di net hoxy-2-(2-pyridyl)benzonitrile (a) Preparation
of the N-phenyl di et hanol am ne pyridyl bdkonate (i) B(QG Pr)3, nBuLi N Br THE
N- phenyl di ethapolamne U | 3 ridyl ronate, (ii)

N- phenyi di et%cp?dl airoReN:( étﬂf(ﬁ‘ﬁﬁgxﬁ'ﬂﬂ n%ﬂ/\n%?bf%%wféﬂ%%?@c@?ﬂ?’smlb?@?‘2 12
Under ni t r ogaRopdpyidofdte ¢.20kd!te A0 nffl) iR- TP (RS yelk 18 U75%, 3 ) and
triisopropyl borgt g?(l. 20_&9, 6§.d40 nol ) I n TH?)(G? 741) 3\9\%@4@0'6?% 601 5C. A
1. 6M sol ut isefution of-meBuli in herxanesn@s0q146.40 molbway addéd ahachnddale that thach a

rate that t r i d _nat.ex - . Af | et,jon_of. the
a1 o, nEmPEFTRE! @l o b6 GRS compferof o5 e TN the estiigh

sti [1 r edI aa[ﬁ tWEssaIliawm:b. toa\lvangeétd ccgonlgemhetat&e a‘hﬂtﬁirregf‘agstmhitsitﬁmpem(;tﬁl@dmt Hgnt ﬁf
N- phen I et.hano ne. n . e e

r esul tiyng i %ﬂ?-eﬁgéﬁﬁ{‘ig@ﬁgPeﬁ‘ﬁ“ﬁ&?"f%’%hﬁBﬂ&gEa&?ﬁ@@%|(%§SR’aﬁng%”tﬂ%gﬂi |l ed
and repl acedrH¥ (Y66raDWasRRItRd &Y tHe tddaitingadixture Meatert Hf RMRFor 8 hours.
(distilling_11.31 and addi agBl:lﬁ%t 8.41 of isopropanol during 10 the process).

The mi xture e gwas, sk rrepiaced awdh siseprapgngt il sthet diggdr at ur e
cos X ! L€ . . . |
or our SempBfatiiiebs 96“@5(dfshﬂhﬁ§rﬁ%l éd&ea&&hgg% ﬁ%gﬁgﬂ?ﬁ% ReHAPan

(1.7 1) and dried in vacuo overnight at 40C to Qiv title
conmpound?0 Ariae speessy  THeNwiRtwRaovasl caoledttp doom tempedituee andistirred at this

phenyl di et h ] rq4 it hi um i - d p fed o . 55,

15 (b) Pr ep(g?@kjlgf)g%ﬂ%f f&g_ %imhtr‘n’g’-%, 41-3}1'&!7( qn‘é'%(ﬂ'g‘%(ywaj ?@&%38/( é‘i‘ﬁ %6’3%2‘8%‘}1%%? P’Vgﬂ‘

N- phenyl di eti$epropamol (¢. /M @ridHariedVirOvablD pyeinint ab @i0o0 abegile A6056NF theO | CN

Pd(Ac) 2, P%r&%tigl\le compound. Analysis by 'H NMR showed a ratio of pyridine : N-
phenyldiethanolamine (or lithium alkoxide) : isopropyl of 1 : 1.25 : 1.55.

15

(b) Preparation of 6-amino-3.4-dimethoxy-2-(2-pyridyl)benzonitrile

N-phenyldiethanolamine MeO NH,
MeO NH, pyridyl boronate MeO CN
MeO : \/: CN Pd(OAc),, PPh, NS
| K,CO,, Cul A

iPrAc
Under nitrogen, 6-amino-2-iodo-3,4-dimethoxybenzonitrile (see Example 1, 100g,
0.33 mol) was suspended in isopropyl acetate (1.4L) at 20°C. To the suspension
20 was charged palladium acetate (3.69g, 16 mmol), followed by triphenylphosphine
(17.25g, 66 mmol), N-phenyldiethanolamine pyridyl boronate (263.4g of the
batch prepared as described above), copper iodide (25.05g, 0.13 mol), then
potassium carbonate (90.9g, 0.66 mol) and the suspension heated to reflux for 8
hours. The suspension was cooled to 70°C and maintained at this temperature
25 overnight. The suspension was cooled to 45°C, tetrahydrofuran (1 I) was added
and the suspension stirred at 45°C for 1 hour. After this time, Arbocel™ filter aid
was added and the mixture was filtered through Arbocel™ filter aid. The pad was
washed with tetrahydrofuran (2 x 200ml) and isopropyl acetate (200ml). The
resulting solution was washed twice with a 1:1 mixture of 5% aqueous K-EDTA
30 and saturated brine (800ml), then washed with a 1:1 mixture of water and



K2CO3, Cul L i 1iPrAc Under nitrogen,

6- am no- 2-i odo- 3, 4- di net hoxybenzonitrile (see Exanple 1, 100g, 0.33 nol)
was suspewoedoirs2d sopropyl acetate (1.4L) at 20C. To the ®azpBei2eTe 20 was
charged pal | adi um acetate (3.69g, 16 nmmol ), followed by triphenyl phosphi ne
(17.25g, 66 mml), N-phenyl di et hanol am ne pyridyl boronate (263.4g of the
batch prepared as described above), copdér iodide (25.05g, 0.13 nol), then

pot assi um car and .t he susp n _heat d to reflux
Por 78" hour SatyAeeC ple:ERumtathe isbale hiiaps ot Gttt ieide el whE
tenperature né’cﬁ)romareruewté fo Bawe s fingin®iwne wssopaﬁiyedcétgtefl&(soorﬁlt thahwdé of uran
(1 1) was agded d t he susggnsmn stirred_ at 45C for 1 hour. After this

time, Arbocdfff@ £pe ttErm%{T‘cﬁem tE RGN ¢ H@fﬁ?%"ﬂﬂ guspanston was Btereflr ough
Arbocel TM fightffe é"h@'\t b-mﬁ'n Q@ﬁh %Ewa%ﬁ@&% Phdid 6@?5@1?\ é‘iﬁ@f’@rt@ le(d25§ 6g00m )
and i sopropyl "acet resulting solutfon was vva hed tw ce
with a 1:8 W&%&pétr@ftltle%oammmds K2EDTA 30 and saturated brine (800m),
then washed with a 1:1 m xture of water and WO 03/011829 PCT/|B02/ 02872 13
sat ur at ed brcéég&é%qprrﬁ) The organi ¢ phase was distilled and replaced with
i sopropyl to | eave a final volunme of isopropyl acetate of 500mil
that was | éfreparatirnbf qu-roganbﬂezmm-wtwhqdws: night. The resulting
suspensi on was fJ| ﬁﬁme |ve a, |]ight brow solid that was dried in
*thé‘"??

vacuo over ni'ghauRe fenajgi 5 (71 % of the title conmpound.
Exanpl e 3 Preparation of N—(&Hsmanw g3 4 tetrahymsc

i soqui nol yl ) met hanesul f onax SQZIé ?:NB[ i DDPEA NI NC
10 0.5 H2SO4 MeCN To a 5?-{N' sl ur ry piea P;‘(Z@

N-(1, 2,3, 4-tetrahydro-5- |squ|nonI) nesd‘lqoa hemi sul fate

(prepar efp anal ogousl y t00t5l’rt~zs@orrpound o Exarrpl e 19(b) in WO 98/30560, but
using sul phl"I“ P |'rr(<jadI glu?ryhemI '\ ﬂ 2§tf Petrahygro- -lso(q)EunQK/ﬂ haln%rsb onaa%lge
hemisulfate (prepared analogously to the compound of Example 19(b) in WO
98/30560, but using sulphuric acid in the final step in place of hydrochloric acid;
240g, 0.88 mol) in acetonitrile (2400ml) at 0°C was added N,N-
15 diisopropylethylamine (326ml, 1.88 mmol). Cyanogen bromide (99.2g, 0.94 mol)
was added over a period of 20 minutes keeping the temperature below 10°C.
The resulting slurry was allowed to warm to 20°C and stirred at this temperature
for 18hrs. After this time, water (2400ml) was added and the resulting mixture
extracted with CH,Cl, (2 x 2500ml). The combined organic phases were washed
20 with water (2000ml) and evaporated to dryness. The resulting solid was reslurried
in CH,Cl> (360ml) and the solid collected by filtration to yield 158g (72%) of the
title compound.

Example 3A
25 Alternative route to N-(2-cyano-1,2,3,4-tetrahydro-5-isoquinolyl)methane-
sulfonamide

(a) Preparation of N-(2-carboxamide-1,2,3 4-tetrahydro-5-isoquinclyl)methane-

sulfonamide

NHsone NHSOZME
NaOCN

> HN_N

water G
(0]

HCLHN



240g, 0.88 nmol) in acetonitrile (2400m ) at OC was added N, N 15

di i sopropyl et hyl am ne (326nil, 1.88 mmol). Cyanogen brom de (99.2g, 0.94
nol) waswaddedisewer a period of 20 m nutes keeping the tecpaBea2se bel ow
10C. The resulting slurry was allowed to warmto 20C and stirred at this
tenperature for 18hrs. After this tinme, water (2400nl) was added and the
resulting mxture extracted with CH2Cl 24(2 x 2500n1) The conbi ned organic

phases were shed 20 with wa 000 eva ed to dr ness, The
e L e SHBRN was B 1 o S SR by agsagU s T aRs s eEI R ot oo
by flItratlﬁvdrb@hnéheéd(sbéBmsxéﬁ%‘i@ Pé(b) hgyot I%Pa@segmgﬁdw@xmﬂﬂim wés 25

Alternative route to %ano- 3, 4-tetrahydro-5-isoqui nolg net hane-
sul f onami desg%gendeg{par\r@qe eml) at 20°C A solution of sodium cyanate (16.1g, 247

NHSCRND. NHSBBNE "B BEPRIRRY et 00 P o b P i R e

PCT/ | BOZﬁOZBMureltt\eUrmlleedratmmrgéemperature for 18 hours The resulting suspension

N-(1,2,3,4- t t 5- th ul f d
N 10 A L SRR B8 A TR b S 8 e ey
at 20C. A snbla)‘gl(gaygfofg@gubw@ﬁam@bgmﬂ 16.1g, 247 nmol) in water (250nl)

was added slowy over a period of 5 mnutes and the 5 m xture then stirred
at roomtenperature for 18 hours. The resulting suspension was filtered to

gi ve a whi t @)Sopidhaiih Was dried 4 vacuo oveum gindli 24P té@aiapd8. 45. OF
(88% of the subfitle conpound. (D) Preparation of

N- ( 2- cyalfo- iBogumolyimethaneguifenamide0 i sogui nol yl ) met hanesul f onani de NHS02Me
NHSO2Me McSQ2CI H2NYN ) ~' - NHsd, D NHSO,Me
MeSO,CI
HAN N yridine > e
0 MeCN

Under nitrogen, N-(2-carboxamide-1,2,3,4-tetrahydro-5-isoquinoly)methane-
sulfonamide [from step (a), 10.0g, 37.1 mol] was suspended in acetonitrile
(100ml) at 20°C. Methanesulfonyl chloride (6.38g, 55.6 mmol) and pyridine

16 (7.34g, 92.8 mmol) were added to the suspension. The reaction was stirred to
form a solution then heated to 50°C and maintained at this temperature for 4
hours. The solution was cooled to room temperature and stirred overnight. The
solvent was removed in vacuo and replaced with water (60ml). The resulting
suspension was stirred for 3 hours then filtered to give a white solid. The solid

20 was suspended in acetonitrile (60ml) and stirred at 20°C for 3 hours. The
suspension was filtered to give a white solid that was dried in vacuo overnight at
45°C to yield 7.4g (79%) of the title compound.

Example 4
25 4-amino-2-(5-methanesulfonamido-1,2,3,4-tetrahydro-2-isoquinolyl)-6,7-
dimethoxy-5-(2-pyridyl)quinazoline
NHSO,Me NHSO,Me
MeO NH,
NC
MeO CN » MeO
I‘{ = sodium t-pentoxide N
ZZ
DMSO

N MeO N_N




pyridine NC N 0O MeCN Under nitrogen,

N- (2- car boxam de- 1, 2, 3, 4-t et rahydr o- 5-i soqui nol yl ) met hane- sul f onam de

[ from st ewo(0ap11829. 0g, 37.1 nol] was suspended in acetoni PPCTIIBO2/(2820M ) at
20C. Met hanesul fonyl chloride (6.38g, 55.6 mml) and pyridine 15 (7.34q,
92.8 mmol) were added to the suspension. The reaction was stirred to form
a solution then heated to 50C and maintdbned at this tenperature for 4

hours. The sol uti gn was .cool e 0 r.oo | at u and stirred overnight.
The S0l vent Ouds SHERAVERITHN e @@ﬂ%r%ﬁﬁé@%é@vmwkewnme (3o
resul ting suappRei on opapAst i7gr ed7f Ghma)) haiNgS ARBydnd-1 @ B4-té@argidresa whi t e
solid. The solid 20 was suspended in acetonitrile (SOWQGQ%M stirred at 20C
for 3 hour sisoaHioldimatasngsyionamide; (Fee Faample §iared/n UhidBemswili i PMSO was
ar ;rerg L1 Vag nRy @t oo tefperdtafe, 'Weas/ a8l Soffln{-£58htofbe! 9%, 'd2 frfigyPound.
4- am no- 3 ( portionhigeesvdr 20maimiiths- Keepirg), thettempeartajute below S80Il Theyesulbng- d

i meth -5-( 2- | gyl ' | N Me NHSO2MNe O, NH2 6, MO N
TN e B et 87 Rovs, d e L B e A N PR 26
PCT/ | B02/ 028veér 1Jx‘sr5]in“ﬁte follewved rb@ldetﬁ?bll %ttétate @5 ml) before redllg:(ing tre p2H of tgi\ .
G aniPRep Pk 4 S8 S e RER  Blin o BT el 7O
i soqui nol yl priesdtenasith ébpioadeiste(S0emBEXTRS|combirid SrhaniR8 .weté WaBMel with DVBO
(21 m) at roomtenperature, was added sodi umt-pentoxide (9.5q, 92 mmol) 5
porti ovaios eS%W@tGQSR?ﬁlrﬁﬂllg@"erbi:’ﬁﬁ“')o HedyeadoBr valype and W%QV%TH.@UFS-

resul ting AkHF s Wase, thE Nesilifing Sir ﬁgﬁf' %o yﬁfla 8. 3 Ao %gﬁm ﬁ@éei wat er

(35 mM) was added over 1 mnute fo y ethyl acetate fore
reduci ng t heompodrdt he bi phasic mxture to 8.0 with 2M aqueous HCl (20m).
The aqueous phase was extracted with ethyl acetate (50 ml). The conbi ned
organi cs were washed with

Example 4A

15 Alternative preparation of 4-amino-2-(5-methanesulfonamido-1,2,3,4-

tetrahydro-2-isoquinolyl)-6,7-dimethoxy-5-(2-pyridyl)quinazoline

NHSOQMG NHSOzMe
MeO MeO N_N
NHZ NC.N & 2 Tr
MeO CN > MeO 5N
NS sodium #pentoxide NSy NHo
| = 1 P
bMSO

To a stirred solution of 6-amino-3,4-dimethoxy-2-(2-pyridyl)benzonitrile (see
Example 2 or 2A, 50g, 196 mmol) and N-(2-cyano-1,2,3,4-tetrahydro-5-
20 isoquinolyl)methanesulfonamide (see Example 3 or 3A, 6349, 251 mmol) in DMSO
(300 ml) at room temperature, was added sodium-t-pentoxide (64.2g, 582 mmol)
portionwise over 120 minutes keeping the temperature below 30°C. The
resulting slurry was then stirred for 2 hours. After this time, water (500 ml) was
added over 5 minutes followed by isopropyl acetate (150 ml). The aqueous
25 phase was collected and partitioned with ethyl acetate (500 ml) before reducing
the pH of the biphasic mixture to a range of 7.0-8.0 with 12M aqueous HCI
(22ml). The aqueous phase was extracted with ethyl acetate (250 ml). The
combined organics were reduced in volume and replaced with acetonitrile to give
a final volume of 500ml and stirred for 13 hours. After this time, the resulting
30 slurry was filtered to yield 105g of the crude product. This was then suspended



10 saturated NaCl solution (2 x 30nml), reduced in volume and stirred for 3
hours. After this tine, the resulting slurry was filtered to yield 10.2g
(74% of wbe3lpiske conpound. Exanple 4A 15 Alternative prPepaBet/(i28T2 of

4- am no- 2- (5- met hanesul fonam do-1, 2, 3,4- tetra hyd ro-2-is og ui no
lyl)-6,7-d i meth oxy-5-(2-pyri dyl )qgqui nazo |l i ne NHSO2ZMe NHSO2Me
MeO | NH2 NC N( MO N Y ob MeO CN MeO N16N sodi umt-pentoxi de N NH2 DMSO

To a stirred sol utjgn 6: am no- 3, 4-di net hoxy- 2- ( 2- i dyl)penzonjtrile
(oeo *Exanpibacetghiega Sanst]. HEgks o e Qo oty st Fo, 08 Bttty o 5.
20 i soqui nobph)sikielaae 8l HoaraTHe rés@tndsrim! vasfiliredfo yRRO 874 8799@E) i N
DVBO (300 m) at roomtenperature, was added sodi umt-pentoxi de (64.2g, 582
mmol ) port tsniifeseompeyndi20 ni nut es keeping the tenperature bel ow 30C. The
resulting slurry was then stirred for 2 hours. After this tine, water (500

m) was added over 5 mnutes followed by isopropyl acetate (150 m ). The
aqueous 5 pghaseprgparalion eef ed-amino@ad-methenesulitnamida-iy2, 3, 4detrahysireg200 m )
bef ore reduging: en PH: > b ' ] t gge, o : with
1o aqueous SERnpEe T diflbRE e 2BAG T otohe RS of Dind; REBVE 8 Lre
(250 M) . Tezamptasts ikdirated amitesfollewimgrssiemed which\aldauimdicates theidxaogde wi t h
acetonitrile t iye a final ,vol ume 50 and stirred far 13 hours.
Ater thi s Duire?ptacTaeh B S sttaFloyRiThetiiRubb e yniaphbolit s e
crude productMeoIpis Nias t hen suspended WO 03/011829 PCT/1B02/02872 16 in

acetonitriIeMéa heated to reflux for one hour, cooled to room
t enperat ure d tilered for 13 hours. The resulting slurry was filtered to

yield 87g (87% o the title co le 5 The preparation of NHSO.Me

4-am no- 2- (5-neth n%'sgul f onam dg< 3, 4-tetrahydro- 2- 2

i soqui nolyl)-6, 7-§i t hoxy- 5- (¥ dyl('f)qui nazol i ne ac]_gcqfl o the above
il S ™hd

exanples is illustrated in the ose,dwi ng schene, which & (Ei)cat es the
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nunber of each step and the general formula that covers the rel evant
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PCT/1B02/ 02872 17 Cdains: 1. A procesd7for the production of a conpound
of formula (A), or a pharmaceutically acceptable salt or solvate thereof,
RNR4 Y (& gY 5 R3 NH2 wherein Rl represents Cl.4 al koxy optionally
substituted by one or nore fluorine atons; R2 represents H or Cl.6 al koxy

optionally substltuted b¥ one or nore quorlne
1 process for the production of a compound of formula (A), or a

pharmaceutically acceptable salt or solvate thereof,

R N R
Y
(A)
R? N
3
R®  NH,

wherein

R’ represents C;.4 alkoxy optionally substituted by one or more fluorine atoms;

R? represents H or Cys alkoxy optionally substituted by one or more fluorine
atoms;

10 R® represents a 5- or 6-membered heterocyclic ring containing at least one
heteroatom selected from N, O and S, the ring being optionally substituted by
one or more groups selected from halogen, C4 alkoxy, Cq.4 alkyl and CF3;

R* is 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

15 benzene ring or a 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 independently selected from OH,
Cia alkyl, Cis alkoxy, halogen, CONR'R® SO,NR’R®, (CH.),NR’R® and
NHSO,(C14 alkyl), and when S is a member of the ring system, it may be

20 substituted by 1 or 2 oxygen atoms;

R’ and R® independently represent H or Cy4 alkyl, or together with the N atom to
which they are attached they may represent a 5- or 6-membered heterocyclic ring
containing at least one heteroatom selected from N, O and S; and
b represents 0, 1, 2 or 3;
25 the process comprising condensing a compound of formula (B),
R NH,

(B)
R? CN

wherein



atons; 10 R3 represents a 5- or 6-nenbered heterocyclic ring containing at
| east one heteroatomselected fromN, 0 and S, the ring being optionally
substi t utwo obgp11seme or nore groups sel ected from hal ogen, PCIABo2I2RDXY, Cl. 4
al kyl and CF3; R4 is a 4-, 5-, 6- or 7-nenbered heterocyclic ring
containing at | east one heteroatomselected fromN, 0 and S, the ring
being optionally fused to a 15 benzene ¥&ing or a 5- or 6-nenbered

het erocycl i ch{Or}_gs”?rgrgsad%gﬁg%F%{eeast one heteroatom selected fromN, 0 and

S, the ring syste optionally substituted by one or nore
gr oups i ndepeittdaecbimpoard ef:fomhufaf(@)) OH, Cl1_4 alkyl, Cl-4 al koxy, hal ogen,
CONR7R8, SO2NR7R8, (CH2)bNR7R8 and NH§02(C1 4 al kyI) and when Sis a
menber of the ring system it may be R20 substituted by 1 or 2 oxygen
atons; R7 and R8 independently represgnt H or(®1-4 alkyl, or together with
the N atomto which they are at t abhéd RS Rley may represent a 5- or

6- menber ed heterocycl ic ring containing at |east one heteroatom sel ected

fromN, O an"&h%e and b represents 0, 1, 2 or 3; 25 the process conprising

condensi n§ eRTamPRA m(eﬂftogahaﬂmh e N ataéh tdihidHBhey Bte @Ha&ed"“é%?&éﬂt %O
03/011829 PCT/1.B02/ 02872 18 Rl to are as defi ned above; with a

conpound of 4oPmfi-ao( Emermiered)N- %GW'%@P’@WPYCBC R0 £9ataiEng &k deast 656t her
with the N a{Q8obRmicitidddonng, & Taﬁ&I’@dthreef'?ﬁ?m Mo %tptlﬁnallffuseﬁ to 8"

7-menbered N-contai ning heterocyclic ring cont
benzene ring or a 5- or 6-membered heterocyclic ring containing at least one

heteroatom selected from N, O and S, the ring system as a whole being
10 optionally substituted by one or more groups independently selected from OH,
Cis4 alkyl, Ci4 alkoxy, halogen, CONR'R?, SO.NR'R® (CH.),NR'R® and
NHSO>(C.4 alkyl), and when S is a member of the ring system, it may be
substituted by 1 or 2 oxygen atoms;
R’, R®and b are as defined above; and
15 where necessary or desired, converting the resulting compound of formula (A)
into a pharmaceutically acceptable salt or solvate, or converting the resulting salt
or solvate into a compound of formula (A).
2. Anprocess as claimed in claim 1, wherein R represents methoxy.
3. Aprocess as claimed in claim 1 or 2, wherein R? represents methoxy.
20 4. A process as claimed in any one of claims 1, 2 or 3, wherein R® represents
an aromatic ring.
5. Aprocess as claimed in claim 4, wherein R® represents 2-pyridyl.
6. A process as claimed in any preceding claim, wherein R® and R® together
with the nitrogen to which they are attached, represent a saturated 6-membered
25 N-containing ring which is fused to an optionally substituted benzene or pyridine
ring.
7. A process as claimed in claim 6, wherein R® and R® together with the

nitrogen to which they are attached represent a group of formula
NHSO,CH,

p=4



het eroatom sel ected fromN, 0 and S, the ring being optionally fused to a
benzene ring or a 5- or 6-nenbered heterocyclic ring containing at | east

one het ewoaomssel ected fromN, 0 and S, the ring systemPa3/1B02A42812e bei ng
10 optionally substituted by one or nore groups independently selected from
OH, C1 alkyl, Cl4 al koxy, hal ogen, CONR7R8, SO2NR7R8, (CH2)bNR7R8 and
NHSQ2(C1_4 al kyl), and when Sis a menbée of the ring system it may be
substituted by éror 2 o%gen at(ﬁ ?%ed b are as, defi n%d ab(% and
15 where nefessar BrOGPSY &S plaine (‘Jh\?é‘b’t‘i"?f’gof PESCRAING &3 ¥4 ﬁ'EF"Z')fh‘?or mul a
(A) into arghdioRBs eartied dut i 2p6RPEPIILE s6Rbht, Or sol vate, or converting the
resulting salt or solvate into a conpound of formula (A). 2. A process as

claimed in & ai fh RrOCEBR @S plaimed dip a8y ePnes ofndhie PEgeeding &'%’P‘écé@ﬂ%‘% toe ai med
inclaiml Q%a&iogr@ngér?bgéﬁgafipéﬁg&gﬁﬁe %Bre e 48-3pecA process as cl ai med

in any one o rein esents an aromatic ring. 5.
A processb aslOcl & prdess asl daimed inatyednme B8 tlne.emremiing; claimpgy wihelein @he A

process as ¢ i [ clai.m, _wherein R5 and R6 together wth
t he ni trogerl;%%%t ?S%r'?ﬁéy%'retgggnﬁ%&ﬁg@fa gﬁ?esent a saturated 6-nenbered
25 N-cont ai r1|1ngAr prwesdmashclaﬁnédlmcblalm a0, whéreimathe asebistan willed ipetzene or
pyridine ri pr ess imed in claim6, wherein R5 and R6

t oget her wi ﬂﬂ%’(f‘?@mrﬂntqlgé ? @'hn&ﬂ’é@ are attached represent a group of
forml a NHS@%CHK protéds A4RI8HHLA BAMPAT WhBRs BeBtiake id SodiunfY-péiftedas. as

clainmed in any gne of the tBrecedl n'gacl ainms, wherein the reactiaon is
r

carried Hut Bn A poress itae irkodwntion af a QOmWLﬂ'}%E%EEm&? @aiegedplingd dny one

of the precegimnd, Wrﬁdm&m&“&rs%acﬁ&heofa( @ﬁ%d&@ df?roﬁﬂﬂé'(l‘?)d out at a
tenmperature I n the range 10- ; A process as clai med in any one of

the preceding clainms, wher e| n tH‘éN rRaction is(Ehrried out in the presence
of a base. o an acid addition salt thereof,

wherein R® and R® are as defined in claim 1, with BrCN in the presence of an
15 amine base. .

14.. A process as claimed in claim 13, wherein the amine is N,N-diisopropylethyl

amine.

15. A process for the production of a compound of formula (C), as defined in

claim 1, which comprises reaction of a compound of formula (F),

H,N_ _NRR®

j( F)

20 o
wherein R® and R® are as defined in claim 1, with methanesulphony! chioride in
the presence of pyridine.
16. A process as claimed in any one of claims 13 to 15, wherein the product is
N-(2-cyano-1,2,3,4-tetrahydro-5-isoquinolyl)methanesulfonamide.
25 17. A process for the production of a compound of formula (B),
R NH,

(B)
R? CN

wherein
R' to R® are as defined in claim 1;

which comprises reaction of a compound of formula (D),



11. A process as clained in claim10, wherein the base is an al kali netal
al koxi de or an alkaline earth netal al koxide. 12. A process as clained in
clai m 11, watwaneise t he base is sodiumt-pentoxide. 10 13. PATBax®ES® for the
production of a conpound of formula (C), as defined in claiml1, which
conprises reaction of a conmpound of formula (E), HNR6R6 (E) or an acid
addition salt thereof, wherein RS and R@0are as defined in claiml1, with
BrCN in the presence of an 15 apine base. 14.- A process as clained in
claim 13, wherein the amne is RW divssopfbpyl ethyl amine. 15. A process
for the production of a conpound of mula (C),_.as defined in claiml,
whi ch conprises reaction of a coppd Qf forrrup%l (F), HZN Y NR5R6 (F) 20
O wherein R5 and R6 are as defiRed iy cl &M 1, with nmethanesul phonyl
chloride in the presence of pyriding® 16. A process as clained in any one
of clains 13 to 15, wherein the product is

N- ( 2- cyano- Whereina- t et r ahydr o- 5- i soqui nol yl ) net hanesul f onami de. 25 17. A

process for %;%%dq;g Ueld ffing if?cﬁﬁﬁmg@ of fornmula (B), R NH2 (B) R2 CN
to €
&

R3 wherein are as rned inclaim1; which conprises reaction of
a conpound i aleavirg gyp; WO 03/ 011829 PCT/ 1 B02/ 02872 20 R NH2 (D)

5 with a pyridyl boronate.

18. A process as claimed in claim 17, wherein R® is iodine.
19. A process as claimed in claim 17 or claim 18, wherein the pyridine
derivative is a 2-pyridyl boronate.
20. A process as claimed in any one of claims 17 to 19, wherein the reaction is

10 carried out in a polar aprotic solvent.
21. A process as claimed in claim 20, wherein the polar aprotic solvent is
tetrahydrofuran.
22. A process as claimed in any one of claims 17-21, wherein the reaction is
carried out in the presence of a palladium (0) catalyst.

15 23. A process as claimed in any one of claims 17 to 22, wherein the product is
6-amino-3,4-dimethoxy-2-(2-pyridyl)benzonitrile.
24. A compound of formula (B), as defined in claim 1.
25. A compound of formula (C), as defined in claim 1.



21 RCN RO wherein; RlL and R2 are as defined in claiml1; and R9 is a

| eaving group; 5 wth a pyridyl boronate. 18. A process as clained in claim
17, wher eWp 0R911829 i odi ne. 19. A process as clainmed in cl aipeTABox2sTl ai m 18,
wherein the pyridine derivative is a 2-pyridyl boronate. 20. A process as

claimed in any one of clains 17 to 19, mhereln the reaction is 10 carried

out in a polar aprotic solvent. 21. A prlddcess as clainmed in cIa|n120

wherein the roce S _as
Cl'ai med i n doele FB it A YEAL; oF bbbt G 1o BIHRRINCL: 1
t he pr esenceascﬂwholpdiehmgjbptmr(amysulastmhtgdt 15 23. A process as clained in
any one of clains 17 to 22, wherein the product is 6-amno-3,4-d

i met hoxy-2- (2-pyridyl)benzonitrile. 24. A conpound of formula (B), as
defined in claim1. 25. A conpound of formula (C), as defined in claiml.
WO 03/011829 PCT/1B02/02872 22 fused to a benzene ring or a 5- or

6- menbered heterocyclic ring, the ring system as a whole being optionally
substi t ut ed.



