WO 2010/ 084050PCT/ EP2010/ 050243 1 Qui nazol i none derivatives useful as

vanil | oi d antagoni sts The present invention relates to a new pol ynorphic
form of awqQuorBaisonone derivative 4-(7- PCT/EP2010/050243

Hydr oxy- 2-i sopropyl- 4- oxo- 4H qui nazol i n- 3-y1) - benzonitril e having
structural forrmula 1(B) and to a nmethod .of preparing it. The invention
further relates to a process or nethod for the nmanufacture of quinazolinone
derivatives useful e g. as vanilloid antagonists, as wel | as new

i nternedi at es usef in said grocess or mft hod rocesses and net hods
for their manufact p@azollnone erivatives useful as vani 0|d ntagonists

4- (7- Hydr oxy- 2-i sopropyl - 4 ox0- 4H qui nazol i n-3-y1) -benzonitril e having
structural fornula 1(B); 1(B) is disclased in Internatignal
Pat ent dPBIArRSENt BeRioN rﬂ@%@@ AO® HEYMOrRNiG fariny &fta quiparalingnifedgsvalivhe-(7-
i nventi @?dfo&b@tu rb@/lht&oarwa&.abzd‘nﬂrst@lﬁoéﬁzoﬂmﬂé hBYif§ e¥dictdral formula I(B) and

i soprop 4- 0x0- qui nazolin-3-yl)-benzonitrile characterized by an X-ray
di ffractq arf“%tﬁf’@é’lf @@P&/‘f‘ﬁ@t tﬁ?%@véﬁt'%%thﬁééﬁl%teatto 2OPPaFIFed @éﬂ’é’étfeﬂthler om

9.3, 10pfanuftufle o@q@ngiblm&ﬂeeé@rfv@méé us%flfre bglgis@anﬂlélld"antab%néts & V\%II a?s%eal
23.4 0.2 20 or nore Pre erab 5

19. 9,
21.3, 2itermegigies gseful i Eaﬂopr%e%r%dﬂﬁﬁ]‘o@f anch @roceseR RBR mﬁthe?’%/sf@raltheﬂrorm B
can be pipReRAcfroma solution thereof in a polar organic solvent, such as
a mxture of water and a water m scible organic solvent. The water m scible
organi ¢ sol vent may be an al cohol, such as an al kyl Clto 10 al cohol,

pr ef er abl(y- 1y dfdxyi QisBprdb P HMo-ANduReBPEFL AN YeRiMRAR! -having structural formula
I(B);

N
=

_ I(B)
HO N

is disclosed in International Patent application No. WO 2005/120510.

In a first aspect the present invention relates to the crystal form B of 4-(7-hydroxy-2-
isopropyl-4-ox0-4H-quinazolin-3-yl)-benzonitrile characterized by an X-ray diffraction pattern
having three or more peaks at 26 values selected from 9.3° 10.6° 14.4° £ 0.2 °26,
preferably, 9.3° 10.6°, 14.4° 15.5° 17.9° 19.9° 23.4° £ 0.2 °26 or more preferably, 9.3,
10.6, 12.8, 14.4, 15.5, 17.9, 19.9, 21.3, 23.4, and 28.0 + 0.2 °26.

A compound of the invention in crystal form B can be prepared from a solution thereof in a
polar organic solvent, such as a mixture of water and a water miscible organic solvent. The
water miscible organic solvent may be an alcohol, such as an alkyl C1to 10 alcohol,
preferably a C1 to 6 alcohol and especially ethanol.

When the polar organic solvent comprises a mixture of water and a water miscible organic

solvent, the ratio of polar organic solvent, such as a mixture of water and a water miscible



WO 2010/ 084050PCT/ EP2010/ 050243 2 organi c solvent, the ratio of the water
m sci bl e organi ¢ solvent and water may vary, dependi ng upon, inter alia,
t he nat urwoahiodseosaat er m sci bl e organi ¢ sol vent and mayCih@&PRe10iobe43 ange of
from1l:1 to 1:10, or 1:2 to 1:9, or 1:3 to 1:8 or 1:4 to 1:6 or 1:5.
Therefore, according to a further aspeet. the invention provides a nethod of
preparing a conpound of formula 1(B) in crystal form B as herei nbefore
defi ned which conprises crystallising the compound of formula 1(B) as
her ei nbef ore defined from olution thereof in ter and a water m scible
or gani o SENFROVER gk GRbE oPe WRIEEITIBER SiRaTEr VSTl itk AR Mkt ur e
gacy be]c a@pén'z@amgt @;btisr]éaﬁtg%aﬁaemni@hg%w gfc 73 \hzﬁéltsr’r‘ﬁé&ﬂilbf 3fyanidsoWent Badmidy %epit;BO

or from : g. : sta rm e prepared by
oryat al TEAGE P b0 B oA TEHP T8 8kt 4 RaILR b ¢ her bof i n 4
pol ar organi c sol vent as hereinbefore, for exanple by equilibrating the
conpound in that solvent over 36 hours at 2Q 3C, —or anal ogously such as
her ei nafl'8fefesassardag it @H&Wﬁ! aspect hg 'rB’te%thPfqvéd&ﬁi%H‘%W pePiaralice & by,

for exagphBourtP@t ifBiEnia SUDEMS BfyEiaRti&ith IPladt h&BinBbiotd RchREP YHth ebmpRgdiul a 1
in the pol ar solvent, or by addi to the solution of the conmpound of

= y, addi n | ,
f or mul acysigllistodhe sempewid Qfﬁowleﬁ@ Re heaHpRaiorg defingd e asalufad theweef in

sol ubl eyafienataldtbngisedlddrhanc eblvehastRrRMEIsetestMel a | may be at
anbient or elevated (up to reflux) tenperature. For the preparation of each

of the crystal forms, working up may be carried out generally using known

pr ocedu "rﬂ? é:wt%;allts?ﬁ?é %ﬂ%e%th%ﬂpﬁ& bk *&Srrféﬁyoﬁg Qit %i‘ee?ﬂ‘ge‘?a@ﬁiﬁ'c'%&ﬁ?‘g%ae{ 3dd guor.,

for exanp ration, or W thou SI pressure

and/ or ¥ragulfo 38r+ BYC cefinemi2Dug a0 i+dBTC, ad28 utdse€quent dryi ng of the
crystallisate. The conpound of fornula 1(B) nmay be prepared in accordance
with the nethod given in Exanple 29 of International Patent application WO
2005/ 120sydialdormbB ndyebegaprepasd byerysialiEirgethe dempourmbof. fonwle i B) fremvasolltiom d
receptor,_activity he conmpound of formula.1(B). in crystal formB is, useful
0 the TR prlaf raGRIR Vsl o FeBRIOE o ReFPBHBY P TABAGIIE T of o
r ecept ocompbinin hat pblagit ever Gbenquirs ias 20 MPBPC adreshalogdsly such as hereinafter
2010/ 084050P%/.EP 010/ 050243 3 Thﬁrefore, ?R%cordi%? to, a furtherca%f}rgect of

the i nvERYTBRA PP FHATELE the NG EYBRTISANOTNPAURE BRUEST R 1T 198" 43

form B toperbit@rapscesllitiini ¥ thedEorapdtrdi o dranila fiathd pslat sainf®N by @Edipg &y et | on

of a di sease 0{ condi tion U} Wn%clh valni I Iloi d.reﬁ.ef])tor act i VrEit ifgné@llags a

rol e or SPYIGHRY i LOBWOURG QLA NEE | /POl SEWRICH AARFRTRMH NPT 408413 bis,

process |t eI ATHO kiR BRONIrA6E tiee compauril bN &xrAluld) 0 MeayC BETR Limtbigdt érhe

for mul aeé v(\/ner elea RL is Cl-C6al kyl, (Cil-C6al kyl) Cl-C6al kyl,

di - ( C1- EE4Rieg I (YRL TeBW ISTPYRIUS- Ccycl oal kyl |

di (trifluoronethyl)Cl-C6al kyl, R9-0-(Cl-C6al kyl)- in which the al kyl chain

is optignally substituted by trifluoronethyl, (NC)-Cl-C6alkyl-,

(Re0R1 1RO 5 ogmPn Of Sroy B4 Iasay R PrapotpsrbesEh ey 1. Carife ot peesalbrao

and R11ygihg KWaWA prockpesdntihy skbaratidal o Ol deystallisate from the mother liquor, for
example by filtration, with or without the assistance of pressure and/or vacuum, or by
centrifugation, and subsequent drying of the crystallisate.

The compound of formula I(B) may be prepared in accordance with the method given in
Example 29 of International Patent application WO 2005/120510 or by the process
hereinafter described.

Given its vanilloid receptor activity, the compound of formula I(B) in crystal form B is useful in
the treatment or prevention of a disease or condition in which vanilloid receptor activation

plays a role or is implicated.



each R2, independently, is hal ogen, Cil-C6al kyl, hal ogen-substituted

Cl- Coal kyl , hydroxyCil-Cé6al kyl, cyano, a group -C(=0)-R2a, where R2a is

Cl- Coal kywo 2€/086@hkoxy-, RIORLIN-, RIORL1N- ( Cl- C6al kyl PCT/EP2010/050243

-502- (C1- Coal kyl), R9-0-(C=0)-, wherein Rgi R10 and Rl11 are as defi ned
above, unsubstituted or substituted phgnyl wherein the substituents are 1
to 4 substituents independently selected fromthe group consisting of halo,
hydroxy and Cl-C6- al kyl, or a 5- or 6-nmenbered saturated or unsaturated

heterocyclic¢c ring having one, two or_ three heteroatons selected fro , 0
and" S afGetIAP ORI fRon Geling 23pacupt e Gt PIUEIS (6% et o6l cPPBMILRD; Ra
i s hydr egeila NB) a9efstdFkod@E Kot the Grep@alidiedy la, medic&®ahkioithe theaehentYor
hydr oxy- subst i tuft ed Cl- C6al ky|, Cl- | koxy,  C3- Cocycl.oal kyl , cglano, .

- O(=0) Hprerﬁgttlﬂﬂ 0 %é@eé%%)%p |W| sl VR receptor ‘activation‘plays a role or is

( C1- Coalksieydr bonyl am no) C1- Céal koxy or

(C1- Coal kyl car bonyl am no) C1- Céal koxy; R4 is H (= hydrogen), or R4-0 is
esterified hydroxy or etherified hydroxyl; especially Rdis H RS is

hydr ogegpecifidiigs ®Yoresnt iifveRisH R8s td1alRecids delmethbdfdithe nadnfalrkeny |
C2- Coal kij,nyl . Xdr ox%, rcllydr oxy- substituted G -C6al kyl, C -C6al koxy,

C3- Cocy PBaFUpPNe e9mpeHn -Qf(m—fbgloﬁjnmﬁﬂenyl , (03- Ce6eycl oal kyl) Ci

- C6al kyl , (C3- Cécycl oal kyl ) C1 - C6al koxy, ( Ch_- C6al koxycar bonyl am no)C 1- WD

2010/ 084050PCT/ EP2010/ 050243 R, C64) kox
am 1) 64mC6al koxy,
oxycar bonyl ) G - C6al koxy, mis 1 to

( Cl1- Coal kyl car bonyl am ng) C1-
(di met hyl am no) C1C6al kox¥y; |
5, e.g. 1 or 2, in free for in salt form Mre prgferably, the present
invention relates to a _neghed DI ss for the manufacture of a

qui nazol i ne conmpound off«Phe fprmul™ | Wherein RL i s Cl-Csal kyl ,

(C1- Coal kyl ) C1- Coal kyl, di- (- Coéal kyl ) Cl1-C6al kyl or C3-C6ecycl oal kyl ; each
R2, independently, is hal ogen,® Cl-Cs6al kyl, hal ogen-substituted Cl-Csal kyl
hydr oxyGhefdil Kyl , cyano or a group -C(=0)-R2a, where R2a is Cl-C6al kyl; R3
i s hydrogen, hal ogen, Cl- Coal kyl , C2- Coal kenkll , C2- C6al kynyl, hydrox
hydr oxy Fsulss CiCGatled, €@+-Ceralkwid;Coatkyloadit(kofyalkybt Caaliell eal kyPqcyelpalky,
- (=0) Hl(trifPul"tFFGMleE]g()@%CQW,%dOQ@ﬁFW)X # WRXY the alkyl chain is optionally substituted

(G - Coal koxycar bonyl am rio) G - or
(G - CeabkyifitawrepeflamabEeCaasdi, KB_W);: NI iGsalkyl-, aar (Ru-Caalkyly Selst(er-Cralled)-,
gxgroxym%re% RerR,{ LeGRNYAE R¥h indepérieRdfHaen-apydroxy; R6 is hydrogen;

each R, independently, is halogen, Ci-Cealkyl, halogen-substituted Ci-Cealkyl, hydro-

i

xyC4-Cealkyl, cyano, a group —C(=0)-R,,, where Ry, is Ci-Cealkyl, C;-Cealkoxy-, R1oR11N-,
R1oR11N-(C+-Cealkyl)-, -SO.-(C;-Cealkyl), Rg-O-(C=0)-, wherein Rg: Ric and Ry; are as
defined above, unsubstituted or substituted phenyl wherein the substituents are 1 to 4
substituents independently selected from the group consisting of halo, hydroxy and C;-Ce-
alkyl, or a 5- or 6-membered saturated or unsaturated heterocyclic ring having one, two or
three heteroatoms selected from N, O and S and optionally including a further substituent
selected from halo;

Rs is hydrogen, halogen, Ci-Csalkyl, Co-Csalkenyl, C,-Csalkynyl, hydroxy, hydroxy-substituted
Ci-Cealkyl, C;-Cgalkoxy, Cs-Cecycloalkyl, cyano, -C(=O)H, phenyl, (Cs-Cecycloalkyl)Cy-
Csalkoxy, (C4-Cealkoxycarbonylamino)C;-Cealkoxy or (C4-Cealkylcarbonylamino)C;-Cealkoxy;
R, is H (= hydrogen), or R;-O is esterified hydroxy or etherified hydroxyl; especially R, is H;
Rs is hydrogen or hydroxy;

Re is hydrogen, halogen, C1-Cealkyl, C,-Cealkenyl, C,-Csalkynyl, hydroxy, hydroxy-
substituted C;-Cealkyl, C;-Cealkoxy, Cs;-Cecycloalkyl, cyano, -C(=O)H, phenyl, (Cs-
Cecycloalkyl)C4-Cealkyl, (Cs-Cecycloalkyl)C4-Cealkoxy, (C+-Cealkoxycarbonylamino)C1-



mis 1 to5, eg. 1or 2, infree formor in salt form Preferred is the
nmet hod or process for the manufacture of a conpound of the fornula I

wher ei n RYOi28100084@36al kyl , ( Cl- C6al kyl ) C1- C6al kyl , di - ( CPcTaRRkipl0j213 Coal kyl
or C3-C6eycl oal kyl; each R2, independently, is halo, Cl-C6alkyl, tri-halo
substituted Cl-C6al kyl, hydroxyCl-C6al.lgyl or a group -C(=0)-R2a where R2a

I s Cl-C6al kyl, or especially cyano; R3 is hydrogen, halo, Cl-C6alkyl,

hydr oxy, C1-C6al koxy or (C3-Co6cycl oal kyl ) Cl1-C6al koxY; R4 is H or R4-0- is
esterifi dro etherlfled y es lally R& is H RS I
ycir 0ge ROy e b Sk rBohy B Cakipin (ESMioTEr kot 1Relyemap e t or m
WO 2010@&%&@0&@1@8méﬂj&m&§cﬁc@ko&90t her particul ar aspect, t he present

i nvention reI tes (r)%% process or nethod of manufacture of quinazolinone
conpoundsisdfiotnE-S* 4t a | a wherein Rl is Cl-Csal kyl,

( Cl1- Coalirkiyda fotm@®@al &arl forrdi - ( C1- Céal kyl ) C1- Céal kyl or C3- Cécycl oal kyl ;
More preferably, the present invention relates to a method or process for the manufacture of
a quinazoline compound of the formula | wherein
Ry is C4-Cealkyl, (C4-Cealkyl)C4-Cealkyl, di-(C4-Cealkyl)C+-Cealkyl or Cs-Cecycloalkyl;
each R, independently, is halogen, C;-Cealkyl, halogen-substituted C;-Cealkyl,
hydroxyC;-Cealkyl, cyano or a group —C(=0)-R.., where R;, is C-Cealkyl;

R; is hydrogen, halogen, Ci-Csalkyl, Co-Csalkenyl, C,-Csalkynyl, hydroxy, hydroxy-substituted
Ci-Cealkyl, C;-Cgalkoxy, Cs-Cecycloalkyl, cyano, -C(=O)H, phenyl, (Cs-Cecycloalkyl)Cy-
Csalkoxy, (C4-Cealkoxycarbonylamino)C;-Cealkoxy or (C4-Cealkylcarbonylamino)C;-Cealkoxy;
R, is H, or R,;-O- is esterified hydroxy or etherified hydroxy;

Rs is hydrogen or hydroxy;

Re is hydrogen; and

mis1to5,e.q.1o0r2,

in free form or in salt form.

Preferred is the method or process for the manufacture of a compound of the formula |
wherein

Ry is C4-Cealkyl, (C4-Cealkyl)C4-Cealkyl, di-(C4-Cealkyl)C+-Cealkyl or Cs-Cecycloalkyl;

each R,, independently, is halo, Ci-Cealkyl, tri-halo substituted C;-Cealkyl, hydroxyC;-Cealkyl
or a group —C(=0)-Rz, where R, is C4-Cgalkyl, or especially cyano;

R; is hydrogen, halo, C;-Cealkyl, hydroxy, C;-Cealkoxy or (Cz-Cecycloalkyl)C+-Csalkoxy;

R, is H, or R;-O- is esterified hydroxyl or etherified hydroxyl; especially R, is H;

Rs is hydrogen or hydroxy;

Re is hydrogen; and

mis1or?2,

in free or salt form.



each R2, independently, is hal ogen, Cil-C6al kyl, hal ogen-substituted

Cl- Coal kyl , hydroxyCil-Cé6al kyl, cyano or a group -C(=0)-R2a, where R2a is
C1- Coal kywo 2RrB/G8s05hydr ogen, hal ogen, Cl-C6al kyl, C2- CoalPk&mpk010/050243
C2- C6al kynyl , hydroxy, hydroxy-substituted Cl-C6al kyl, Cl-C6al koxy,

C3- Coeycl oal kyl , cyano, -C(=0)H, phenyls,. (C3-C6cycl oal kyl ) C1C6al koxy,
(C1- Coal koxycar bonyl am no) C1- C6al koxy or

(C1- Coal kyl car bonyl am no) C1- Céal koxy R4 is H or R4-0- is esterified
hydroxyl or c?]eherlfl d hydr ox ecially R4 is H and mis 1 or ﬁ tJ
free fofm3Pieh RagYqUly N&%% erﬁa ntrigyeAfion felptess 1 & pEGesr YeMeinor o
f or nul amanoheteé bf aﬁn@mn&’e @nfpoliviels B fomesPrcti vely. In a speci al
enbodi ment of the particular aspect, the present invention relates a

process or nmethod for the manufactdyire tg eI gui nazol i none conpounds of
the formula la, wherein Rl is Cl1- (pal k ﬂC6aI kyl ) C1- CBal kyl ,

i - (Cl-Coal kyl ) C1- Ceal kyl o f , &%ch R2 i ndependent ly, iIs
hal o, Cl-C6al kyl, tri-hal o (g ed Cl Coal kyl , roxyCl Ceal kyl O 11
-C-R or a group2a 5 where Co6al kyl ; or espe ally cyano; R3 is
hydrogen, hal o, Cl-Céalkgl”, hy #y, Ck, C6al koxy or
(C3-Coeycl oal kyl ) C1- Ceal koxY; I R4 is H, or R4-0- is esterified hydroxyl or
et herified hydroxyl, especi alﬁ‘sy Rdis H and mis 1 or 2, especially 1, in
free or salt form 6 A particularly interesting enbodinent of the
i nventi M’i‘i‘ef%ﬂ ates to a nethod or process for the manufacture of a conpound
of the Roidqwl-8 degﬁl @h@%ﬁkﬁ 6'a|$<y| %chc%w W (B 8Rbky - eBaRyIal |y

1- rrethyl et y o) or.
each = R,, mdependently, iS alogen C1 ealkyi halogen-substituted C;-Cealkyl,

hydroxyC;-Cealkyl, cyano or a group —C(=0)-R.., where Ry, is C-Cealkyl;

Rs is hydrogen, halogen, Ci-Csalkyl, Co-Csalkenyl, C,-Csalkynyl, hydroxy, hydroxy-substituted
Ci-Cealkyl, C;-Cgalkoxy, Cs-Cecycloalkyl, cyano, -C(=O)H, phenyl, (Cs-Cecycloalkyl)Cy-
Csalkoxy, (C4-Cealkoxycarbonylamino)C;-Cealkoxy or (C4-Cealkylcarbonylamino)C;-Cealkoxy;
R, is H; or R;-O- is esterified hydroxyl or etherified hydroxyl; especially R, is H; and
mis1or?2,

in free form or in salt form.

Note that formula la is a special version of formula | wherein Rs and R¢ are hydrogen,

respectively.

In a special embodiment of the particular aspect, the present invention relates a process or
method for the manufacture to novel quinazolinone compounds of the formula la, wherein
Ry is Ci-Cealkyl, (C1-Cealkyl)C4-Cealkyl, di-(C+-Cealkyl)C+-Csalkyl or Cs-Cecycloalkyl;
each R,, independently, is halo, C;-Cealkyl, tri-halo substituted C;-Cealkyl, hydroxyC;-Cealkyl
0
—in
or a group 2a where Ry, is Ci-Cealkyl; or especially cyano;
R; is hydrogen, halo, C,-Cealkyl, hydroxy, C;-Cealkoxy or (Cs-Cecycloalkyl)C4-Csalkoxy;
R, is H, or Rs-O- is esterified hydroxyl or etherified hydroxyl, especially R.is H; and
mis 1 or 2, especially 1,

in free or salt form.



R3 is Cl-C6-al kyl or especially hydrogen; R4-0- is esterified hydroxy, such
as R*-C(=0)-0- wherein R* is as defined below, or in particular R4-0- is
hydr oxy; woadormvissosh or 2, especially 1, in free or salt PCOMmPROIMDSG243
preferred is a conpound of the formula |la wherein RL is 1-nethylethyl; R2
is cyano in p-position of the phenyl rigng relatively to the phenyl carbon
binding to the ring nitrogen in formula I; R3 is hydrogen; R4 is hydrogen;
and mis 1, in free or salt form This conpound has the chem cal

desi gnat i

tion, . . . . .
4- ( 7- hy GrRatiruarlydaisrestge embagimentgling d2yaniio refates yo g apeted oy preeessTigr i used
i n thisnspeictureat A edmpawl ke fopmuRWaNghdremni ngs: " Cl- CGal kyl " denot es

straight-chgin, o anched G to C6-al kyl, e.g., nethyl ethyl, n-propyl,
i sopr gpy 118 &’IJ&P?@V',%1i'§@?ﬂi¥ﬁy‘?§?e‘§%k¥-1b@?my?émyl’t e?t - but yl y y Propy

( Cl1- CoalRsyd N4ld ofBspekilly Bpmot es a Cl- C6al kyl that is substituted by a
Cl- Coal I%I, upstjtuent, especially in 1-position, and is in particular
1- net hy! f9n§1'. 6@ '—%@éP%@JE’" YdER6Pes straight-chain or branched G to

C6- al kyIR, @xYis edtdlified MHHRRYY sucht BORY:-CR=MLOPAK¥reM R,SRPaPBEEKEd below, or in
"Esterified h}/g@xy" denot es acyl oxy, preferably Cl-C6al kanoyl oxy, nore

pr ef er aBRSHcear I VoRA or especial |y Ri*-C(=0)-0- wherein RL* is
sel ect e¢h srogn2, Reparigyn, of meanings of Rl defined above or in particular
bel ow for,_a conpound of the formula | or la, either being not identical or
pref er al¥l Yeo®i$8 fP@ent i cal with RL. "Etherified hydroxy" denotes

C - Coal koxy, preferably C -C4al koxy.

Most preferred is a compound of the formula la wherein

R, is 1-methylethyl;

Rz is cyano in p-position of the phenyl ring relatively to the phenyl carbon binding to the ring
nitrogen in formula |;

Rsis hydrogen;

R, is hydrogen; and

misi,

in free or salt form.

This compound has the chemical designation 4-(7-hydroxy-2-isopropyl-4-oxo-4H-

quinazoline-3-yl)-benzonitrile.
Terms used in this specification have the following meanings:

"C;-Cealkyl" denotes straight-chain or branched C; to Cs-alkyl, e.g., methyl ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, sec-butyl or tert-butyl.

(C+-Cealkyl)C+-Coalkyl denotes a C;-Cealkyl that is substituted by a Ci-Cealkyl substituent,
especially in 1-position, and is in particular 1-methylethyl.

"C;-Cealkoxy" denotes straight-chain or branched C; to Cs-alkyl-oxy, e.g., methoxy, ethoxy,

N-propoxy or iSopropoxy.

"Halo" denotes halogen which may be |, Br, Cl or F.



The qui nazol i none conpounds that are manufactured according to the process
of the invention can exist in free or salt form The invention is to be
under st oosioasioaseisadi ng t he process or nethods of manuf @cTmpPeoiofs@aspounds
of formulae (1) and (la) in free or salt form In the latter connection, an
exanmpl e which is of interest are suitabhl.e pharnmaceutically acceptable acid
addition salts for pharnmaceutical use in accordance with the invention

whi ch include, in particular, the hydrochloride salt. The free formis
obt ai nabl e according to one further particul ar enbodi nent of the invention.
In formulae (1) and (la), the follow ng significances are preferred

l ndependeaéﬂned BpdirbRLt amitys Qicyloky, apvefer ey l@a@gmm |o>sy1bm@ryﬂprér@rabryncg (a)

Rl is Cl- Cl- C6a C kyl , 1- CG aIk

cycl opr gl Oéiof%,cﬁansye%ew BiabiTores sty R i BSleunt Mg he 6rbup %

Ic Edgerﬁmhlmgs of R, Cdé:cfrnéd)gtlaédelmn? pa@ibu%?ﬁl@?ﬂ fortardgérln%hle'ofﬁ rritf)esrolrrlhurha%r la,
a npre prerera ri oro Yy a yl car bony nor e

preferaﬁme rPé‘fWo(t,éﬂeBB‘fﬂ}Ior E?rtferﬁw %!I"YQS%:“ nmore preferably

hydr oxynet hyl; (c) R3 is hydrogen (preferred) or further chloro, brono,

Cl- C4al kyl , .hydroxy, Cl-C4al koxy or cl oal k I)Cl C4al koxy; (d) R4
is H Th%ﬁh@”f W%%g%%ésésﬁk%‘y ér(ﬁ:é %Yréﬁ Qe%lﬁ? -of such conpounds, e.g.
as disclosed in WD 2005/ 120510 Al. There a process is disclosed for

obt ai ning a conpound of the formula I or |la wherein R4 is hydroxyl. This
schene i %90%%%”%%8%9%”4%@@{ %% 'B%”Ltf%w?da%ﬁcﬁ@'%ﬁ%tth? URreepss of the

qui nazolrvBntorogdh 6AsMAYRE @ saltabibll Thd iinibn AR REBRINEBEREE thdARfiRy theaS
set forth in Schenme A in said application, wth concentrated sul phuric acid

and sodPRFERF OF M&ANeds @b’ﬂ‘éf‘lr‘fa?tHEe ol AomPYINIFsQfermylag dul aqd; (FRIZBIMes- of- tfe

CO”DOUH%rﬁrf fFrQhéﬂHtt@r SonridenE, &n, extampﬁe #hieh (Psa@ﬂnfe%klt“aFéa%riaB% Marrr%lé’éi}tréaﬂy' al
detour via an am . no precursor that needs to be

2010/ 08ABEAPIREIG BPIY @dition §2issfos PRy AIaceYlicrb Hs i”r%CPOEQ@B‘Eﬁ Wit e iBvesiien Neych
process jfcidedinssarfs s, itte WRIrEONISHd28HL Orral fréd ¢hrinnisaskihihAe cesHinge® drize

rat her harsh Sandneyer reaction conditions. O her ways of synthesis may

i mply t fethsr eadigear %ﬂ"b%P' mestddhedveRti®oxy group corresponding to R4 which
is then deprotected - this, however, requires the |ast synthesis step is a
deprotection which I ead to the requirement of further purification
steps, &spEariel ) and é@p?@t fodowing Si%"fﬁéﬂc%@fﬁl%ﬁfé”éﬁ’ indeggrdandy s¢ligctively

reacti oggin éﬁyognmt,gﬁ osyurg @@rﬁblﬁaﬁo‘h e.g. exenplified in WO 2007/ 065662 A2
wher e e@ atriiso ropy Si & rotecting q(]]roup is used. Surprisingly, now
0 béer lal

a proce rRneg$ h@d rrlsy! 1tGrakylal A CoalkyiheCaalint Hss CYCIRTORYhe

corrpoung§|o&3‘,a||§/r@@1 bk d,arpd | a, or salts thereof, without the
requi r enment oi nhg 'Via an am no conpound and vmthout the requirenent to

renove &) prQﬁcécﬁe nigdependpntys denchiere.nflddie Cabualsylepiflugersvbpiiptsa7Co6586s, A2
and VWO 200/ J2»ddly A”Ifhﬂl‘@fﬂ@t‘h?f et ab) aka!d&P&fanrrﬂBF‘ed pR&E2pRY n{eﬂffﬁfa‘?&ﬁr‘?l or

regarding their disclosure o npounds I'ing under formula I, especrally
i n thei hy@Ruyfptealkyt, m%@ﬁtﬁﬁ?rﬁbwmd@éﬂﬁ@thw conmpounds accessi bl e with the

present (gr ACRSHRdg erre(brgr@rr Wﬁf&%ﬁ&éme briofo, Bﬁeéamw Hﬁr&aﬂ C9IC BKOKESS

corrprrses reactrn e formula [ wherein R4* is
R *- C( ()C)"aCM@'PélkH Chr@@iké)x)&s defined for a conpound of the formula | or
preferap(?yRI%Hor R4a* preferably is H and RL and R3, R5 and R6 are as
defined for a conpound of the forrmula I, preferably R5 and R6 are hydrogen
and Rl, R3 and R4 are as defined for a corrpound of the fornula la, and/or

PLSI Sg?l?wr\io 5018%@1%@%-%%/@?28107 %éfzélrg SR LohipolR4dNE. &t 4 bisciBefinSal t

WO 2005/120510 A1. There a process is disclosed for obtaining a compound of the formula
| or la wherein R, is hydroxyl. This scheme involves a Sandmeyer reaction of the 7-amino
substituted quinazolin-4-one compound of formula 3 which has been prepared before as set
forth in Scheme A in said application, with concentrated sulphuric acid and sodium nitrite to
obtain the 7-hydroxy substituted quinazolin-4-one compound of formula 4. However, this

approach requires the circumstantial detour via an amino precursor that needs to be



9 2(m H2N (111) wherein R2 and m are as defined above for a conpound of
the formula | or preferably of a conpound of the formula Il, to give a
corresporipregroosmgound of the forrmula | or preferably | ChiePe@ions®@43 i s
Ri*-C(=0)- with R1l* as defined for a conpound of the fornula I or
preferably la, or preferably R4 is H _gnd the renmining substituents are as
defined for fornmula | or preferably la, respectively; and, if desired,
acylating or etherifying the free hydroxyl group R4 with a conpound of the

formula (I R4" - erein is OHo n act er there
Suen eVt Aot s ocans &) JReRred IS 200 40830 ACESP

t ol uol subdiasry teeuirds MRt aiRér ha@htslaadm@y@&é@crﬂoﬁbbﬁ@m@@ d or an etheri fyl ng
noi ety (especially acyl, preferably G -C6al kanoyl, nore preferably

C2- C4al kanoyl, or especrally Ri *-C(=0) wherein R1* has the sanme neani ng as

Rl defi U)tl@lerarm/é%f @yntlb@drsprvﬁ(af/ﬂﬁ tt@;ﬁ’f@@éﬂl@ ok drdil@ct%@ﬂwwﬂo&y brovp doﬁresrﬂfndmg
refer Ietlngyester fi1ed ﬁr etherified

Cl1- Ceal ko
hydr oxy° % UR'SQ 'ﬂé Gré’&pf%?‘?t rF*FH" Priied St SYPNBPIBILFRT ¢ | a;

and/ or, dbﬁrot&ﬁbﬁ QfhichC MAY aé4d ttgtr% rea@uémbmgoff fueBe pUmREfch @telpb hesgeeramylifa |
or efera2ﬁ¥ala into its salt or converting a resulting t or_a conpound

of the f8P" o ig Mo coMaelB I §F 1©3ds e Sid éeefqt'e'és f '?nW%Q ééﬂ%@ﬁ%dﬁ i%% and
cycl i sakk&fpifieash W®Rs0Le6EE2 Asztwtrbrtetéaq aqrrfsbﬁrfop?\sﬂy‘f\@r&édﬁﬁg eARtis QBed.akes
pl ace via an internediate of the formula V resulting from condensati on,
2(n) (V) WO 2010/ 084050PCT/ EP2010/ 050243 - 10 - wherein the synbols RI.
rn, Sﬁ%nslﬂgfy,, nbR 2PdcESs b.arretﬁobawdmnrrgﬁnd P @RSl fdrQRe epitROdINERtHRf the

fornula | respectively, followed cyclisation (sequentia
versi on C&E“Pﬂ“@étqfd*ﬁ%forw@l 'aﬁrldo'ﬁ B S%'tﬁéht’rﬁf’fet’\‘rttﬁa'r‘tdt‘% rRAUiIreREe Nt Bfr PRING Vig 3By
further aRiiRF &SRB RS RiBfout Thd RRUIMENENtSGBMOE BPHbteEMBPHRUS florP Rt M) ;
then in the first reaction acylation of the am no conpound (condensation)
can t ak&shp§ee, e.g. by activating the carboxylic group in formula Il e.g.
with an acid anhydride or hal ogeni de, such as an organic carboxylic acid
hal ogeni _de, e.%? oxal é chloride, in an appropriate solvent to the

cor r esp&RH WPZROZAE58RRAR o WP 20056179R1 A1 aregprefaipbly iitrorpgrategnhere by

appr opr rérter%neeté@%mmg hel d@cr&%lr@opwﬁ;smmd§ %Wﬁ‘ﬁnde‘ilﬂ@rhuﬂ’asl EBHEVAISNE their
chloride or chloroform or a di-al kylated car ox§h|c acid am de, "such as

di net hy EX@PIRamiUSUPRAT §76 SEOREs 0bICOMPRURS ABRasSH wrtgdheéﬁegentaqrocess or
appr opr idigod ST addhes, e.9g. 0to 50 C if useful in the presence of a
tertiary nitrogen base, such as triethylam ne, or by using a coupling
reagent customary in peptide synthesis under appropriate conditions, if
desi red @oﬂtémrim%dawr'ptddé@t t&pes! reeétﬁsplaocfbn%uha%f iratigrmgiiat e of the
formul a and 1 n the second reaction cyclisation can be nmade under
dehydrating conditions, e.g. bysaddPng an inorganic acid hal ogeni de, such
as phosphor ous trichlorrdﬁ or gul fuglyl chloride in an appropriate sol vent,
e.g. an aromatic solvent, Sbet gne or xylene, or concentrated
sulfuric acid to the |nterneu . prefCerably at tenperatures in the range
fromO to 120 C, or nmnuc et e £b wever, using a one pot synthesis
with parallel ("simltaneous") condHnsaF1on and cyclisation of the starting
materials of the formula Il ana&, Il in t He presence of an appropriate
condensation and dehydration agent especially an aci d al ogeni de,

especi alhgrean A, nRr gart ecmmﬂereat egeri ae definehfornsa sothpound ehiher foetRula | or

sulfurylbro y chl ari de osphor ous
oxyohl oPIEAb s Rt eterat s oA P S e s BSTeRLafompound
phosphobptfe fofrhlia anprearatiil G5 RAE R USe thwnogdn etad ®;, BsBRE IRldry aphiesimdtdfor S

Lol uone eBPORYIC AD Il 151 Rt Bipletl Binis Py G G aPes S6P Bus o

nmor e sueletis,mi@Ndrsa saM thbrebgnper at ur es e.g. in the elevated range, such as
between 30 and 120 C, such as 50 to 100 C. Optional conversions: |f

desired, a conpound of the fornmula | that results thus wherein R4 is

hydr ogeandérmengemiaash aed ERASAtIoRtoh@iasss Wih A ksiliis estsdundITAIMdaall,
conmpound of the fornmula Il wherein R4" is hydrogen) can then be convert ed
to the correspondi ng conpound wherein R4-0- is etherified or esterified
hydr oxyl , especially as defined above, by esterification with a
correspondi ng acid, such as a carboxylic acid, especially a Cl-C6-al kanoic
acid or an acid of the formula IR1*-C(=0)-OHwith R* as defined for a
conpound of the fornmula la, or especially or an active derivative
(carboxyl -activated form) thereof, e.g. an acid anhydride, an acid WO
2010/ 084050PCT/ EP2010/ 050243




hal ogeni de or an activated ester, e.g. in an appropriate solvent, such as
an ether, e.g. dioxane, e.qg. in the presence of a tertiary am ne, such as
triethyl anDrre10/84@0 at tenperatures in the range from OPCO/EPQO1Q05@n3 f or
etherifying by formng an ether, especially a Cl-C6-al koxy et her,
preferably Cl-C4al koxy, e.g. by reactign of the corresponding (e.g.

Cl- C6-al kyl, especially Cl-C4-al kyl) hal ogenide, e.g. chloride or iodide,
e.g. under WIlianmson synthesis conditions (presence of a base, e.g. an
al kali metal hydride or an alkali netal carbonate, such as sodi um or

pot assi um car bonate). Howeve he reaction of the conpound of the formula
11 wherein R4" is His prefe dllagz it leads directly to the hydroxyl R4
conmpound of forrmula 1, avoi digg a cf@évage reaction to renove an OH
protecting group as knowhNf rom™WD 2007/ 065662 t hat | eadgyto mixtures of
protected and de-protected product and thus not requiring a further

puri fi caheesin & @pd nMTlares as gatinassakovadeha gompountbpicthgrfernpia { oe areserably of a
preferr r the formula 1, preferably la, especially for
4-(7-hy§gg gygﬁ?gggggg@%gg-oxo-4kkquinazoline-3-y1)-benzonitriIe, wher ei n
R4-0- is hydroxy. Further, if desired, a resulting salt of a conmpound of

the for 3, | #@?W i r r farm-gf _a,.
conpounﬂy%?eﬁﬁgﬂgggﬁh ‘ﬁﬂgﬁmgéﬁyﬁk@ﬂﬁWéé%fR%%é@?g'%EW%&%ﬁﬁﬁ%‘géggal5||y
into a plihrimcedeficed fof aacuepaunll & thefarmula gor prieteraighd ta ohlpsefe@dlyaldi i H,
additio ofe | i I i hangers or
the addrrs or TSP R Alepubicsheae AL aRbl Riut P profereBl 1A BBERIARACT P e
by isolation of the resulting salt). For exanple, acid addition salts with

organi c . - ; : [

met hanegﬁﬁ’f 'gﬁﬁgpidggéygﬂg@ ?ﬁ%@g@%@@ tg%ﬁgq@gﬁcgpgrgaﬁyﬁﬁﬁ Ha%icgﬁ1l g}“ﬁ)s ,o f teh.eg.
HCl ) ar éorpossi¥l e. If desired, a conpound of the formula | obtained
directly or via its salt ongtﬁalt of a conpouqﬂnof the formula | can then
be re-crystallized e.g. froma first polar organi'c solvent, such as an

al cohol, e.g. ethanol, adding a second nore polar solvent, e.g. water, in
an (on - OV LS b t.ha he fi I y ~Or
ccor di AR anis B 8 Wi uBharher Bl ikn StBalb 18 hite B0BIER o™
ski | | edapkauifonyloxyB'e)o. Thigolsuliqylomy) efid FRat reukhe an eatesifiiigrald’ ori an Riherifgng0) -

especi alTybelsBeo e, Bt nifer @iy EREHIGRY e My CLORIEHBIR LY 7

R4* pr ekepetidlly R15Ci-OnnbereineR Gthiae tharedrae mesinageasds: didihed edovyeoor kelavofosa@und

of the f I 0 ap pref erabl bt al LALZjn S
metny OEPS0Th P oReBeiRiEhabif dhozad g bRBENN "G BRod) thrihuld T
car boxyksigritiegh or aetbler{fiedehydioet R.BDi 3s loefioed foi i SMmpowmndRof & f@)mulad prust
defi ned gggabggg.not hydrogen (with R1* preferably being identical to R4*),
then if POesir '(and preferably obligatorily) in addition (in a subsequent
process step to give the correspondi ng conpound of the formula Il wherein
R4* is . hyd A f \/ rein the
o et | 8 aPE s oy & BadfRBRaCa bl orafi TR o rgfolanfiiifle” ¢
R1*- C(#9pall onhemertimgRh fesuling sall el ianmandonnd af doarponnid |afr préferabtyr lavihta its or
preferaﬁjéf+r especi al |y being (C1-C6-al kyl)Cl1-C6-al kyl, such as

(Cl-C4-aF y 1-C4-al kyl, in particular 1-nethylethyl, preferably wherein
R4' and R1-C(=0) are identical, to the correspondi ng conpound of the

formul a1l wherein R4* is H_(which .can tai by.. oxi dat i fal l.owed by
nyarol 31 PP Eed e Aol B iR P BB B rten il 4 B o B s

j ust detakesglawe via drhintermegidteodfytse ormbikar\érasuRay fiom ¢dhndensd®éh, (whi ch can be
obt ai ned by oxidation (wthout hydrolysis) froma conpound of the fornula
VI wherein R4* is R*-C(=0)- as just de&ineo he oxi di zi ng step
preferably takes place with an oxi dant, [|suc g, chromate, such as

sodi um di chromat e, chrom um tRj.OXidg, i a netal hypochlorite,
such as Li OCl, NaOCl, KOCI or Ca P in e presence of heavy netal salts
(see e.g. EP 0 897 910) or oxyge he pygsence of a catal yst, such as
cobalt or nanganese napht hergices, prefeXably using a pernmanganate as

oxi dant, especially potassi um pernmangandt e,gi n an appropriate solvent, such
as water, preferably in the presenfe of an al cohol , such as bu @pol, e.g.
tert-butanol, e.g. at tenperatures in the range fromO Cto the Treflux
tenperature of the reaction m xture, for exanple from5 to 40 C, such as
from1l5 to 30 C (If an excess of oxidant is used, this can then be
neutralized by reaction with a further reductant, such as sodium or

pot assi um hydrogensul fite). (1311) The resulting conpound after oxidation
of a compound of the forrmula VI wherein R4* is R*-C(=0)- is a conmpound of

- r a o a A N . e o




or preferably a reactive derivative thereof, either sinultaneously reacting
the free OH and NH2 group in fornmula VII (which is preferred in view of its
stri ki ng Wwoaosss4@oonormnmy) or reacting these groups sequenTiERRéiy/osahen

either using the same acid of formula VIIl or its WO
2010/ 084050PCT/ EP2010/ 050243 - 1 4 - remctive derivative, or two different
acids of the formula VII'l, in the latter case the first to acylate the

first (usually t he NH2 grOUp), the second to acylate the second group

(usual | ro referred _are t recedin roces s erein
R1* and gﬁ%gﬁﬁ¥g%aﬁ1 a& %%o 0uﬁé§”WthéEWﬁe§ gﬁ@ ted 167
V\rrﬁnt l onedRmpwJ’ndd‘serfahé namEe] t&M@ﬂthé$r¥e@t|\PdI5? f@lmm@tbmcnﬁanbﬂﬂ@sé‘qgém;dl ?ﬁMdn
erein a *oare entica e ound o
Tl v opbeizabralafiome Bdnte ARt B 47 Medoriiia P Her Srenpes Ag prel e
suffici ekt aepdwiout hsbnfpwteuls@taﬁﬂnl)l tHe@ inNtHeO flts€ @eittioh( a8)atioanst fRie* afle0) -
| t anequ he NH?2 group acylated in one

in parall el the COH ndt

comPron QP@BOS’WL ”%?@Pé?étﬁ{a\? tg‘ée‘cﬂ'aﬁ? G+ Yaﬁ‘H'V?ati” %G eV group in far@ula
conpoung @? wifearh aélﬂldnﬁydﬂdd orl kﬁaldg@ihrd@%udﬁ%é Qlo@@alcl@drboxmi& @c@'hﬁfogéﬁbéy

(G C4al kyl nost pref erabl |'et h referre

enbodi mErd: QB‘F’"Y{ H’E'Of' Grelit AR Qp&ﬁ@ss?'ggefﬁ *Qn@ €SB ”Q'% ”Fé%ft@ﬁ%%'d& Yen
under ( Babgeihigd,! @9ednioydd, Lﬁlaw a%b‘rdpﬁ?h@%o(v@ht @, C%e@ h@tboa@anlesgw;@halduhhmer ein

R1* and Rl each are identical . more preferabl
( C1- CAaMEWRDE- eerideyer Chr‘ﬁfefto”ﬁr e %rdélB'lky'a?d C%%QXWP é‘f‘ﬂﬂm'd%s%'é'&@élq ’Ve%ﬁ'er e

the reagdriamidd, or RextGRIRAYRE o@fndr@@uémédwérﬁs it aBﬁroHﬁﬂ@rterﬂiSéﬂﬁIréé)% &fo fohe
nmet hyl group to carboxyl and hydrolysis of R4* 14* = R*-C(=0)- to

hydr oxyPO(ta f HS¢iykinhepregarce plinistiians Hieeebate: 84eibrs Hetutanyne i by using
et her i f acjubfiy Fé&g%hﬁélﬁét&iﬁé’f&qg‘b@p% Eifhthe%lst Gt%é?%é?dbﬁﬁleec&@méﬁé‘ el dedired

formula |I. Another particularly preferred enbodi mrent of the invention

rel at es fallgwgd ?é‘cﬁk’é'ﬂ%%‘oﬁfort'%atioéa@tth% irdergiapisHe ghihe forrayla YanddRehe sgeqng )

and t hepedclién Ly@istidnl & bey mabe ﬁ@@N@ehyﬁﬁcﬁlﬂ@'cﬁhbMoW%@'w ddding2aflinBlgaprch
are identj cal (Cl C6al kyl ) C1- C6al kyl , ‘"nore prefera

( C1- C4aPRWll B‘Qigweky%;u‘?hnﬁ%tpf}ﬂSB'F‘HP%ItS}Chiorlq?ePh)ﬂUE%‘rHV%b”@%ﬁ@:c@rhlqp?rqmé% t he

reacti ogolQéntt BY. ERERGHAR é?ﬁvehh%uf:l‘?%%l@er}é' orl @Iéﬁ@dsrrcd??ébﬂt@étb@@ulﬂfncte{&% et hyl
group to carboxyl and hydrolysis of R4* -C(=0)- to hydroxyl

(with Rife mt?—'l}“ﬂﬁi‘%"%oﬂ@“%fﬁ@%e%fu@ﬁ’[peé%wr@ﬁl *ﬂl @ﬁt i%‘ﬁeofforét%é?l ¥a0c3¢i 8h M4shyi el d

hydr Ogeﬁrééraa?l howé e, AN Sot%‘?ﬂﬁ%glﬁ%lﬁlf pérgrérl{'sﬁnultangg@so} tdfdensation
derivatives of acids (especially carboxylic acid or carboxyl -activated

forms ofN@&ydisRYAN @f tﬁ%ﬁ@ét"’(gemgte”@lﬁ of e HﬂHlﬁllbarFq | ifdhe PreRerreatf ARearMObel ow
are eSp%ﬂé@'do)ﬁdér%%t@ﬁ’%ﬁ@%@ﬁ\yd}‘h% a5l @gatazf.er Qr‘?%md%a%geh'@j% SygeeRhy lafgh-
anhydride or m xed anhydri anot her carboxylic or a sulfonit acid,
such as CEI8IG @'%Bﬁ'@g@”r'd?)rsﬁﬁh Qﬁ|Sé|flé{bf|ichlor'@¢1éUEWNWé@B'SﬁﬁWgWé@@Ge Heflosaeay! e. g.
aC' ds CEhl@ﬁdé"?ﬁhd&bh@rro%”&9&Ioﬁ&é§ Eﬁésrpﬁ@@P'B?jdnﬁ‘laeaEﬁésXﬁo@ﬂ&ﬁ& of plafefddfy O
m or especla p-nitrop | ester di'ni t r ophenyl ester,

the penPH@SfRJh@FQ}ﬁﬁH@ka?m'CéSPB@SRBPFQHSé”'RFi'H?@f éWMPhP%@@%@@@@”dW @hakan be
used as ?%b?ateoéoﬂ/&{t”%’cri Bs Sdrf HrdnfhatlcnSoNeRCE. boﬁ’olﬂérﬁé BF ‘i?lené‘ & al firild)®.g.
presence of a coupling reagent custonmary in e synthesis. Preferted
are the aa%tpaltrﬂwqrd@éturetssqjéwp & mpre ﬁ@%@"tﬁ%ﬂal ,tg@§eramrg%g@| Irh“@e@(f,ﬁé/ﬁted
usef ul e r
i cycl of T Barba R g i F20 SN ATEPE2 4P Pooey Homm
bi s(2- oxo- 3-oxazol i di nyl ) phosphinic chloride (BOPCl); O-

1, 2-di t i bar at e
(ToTU) - G TR e e RRIRP O a8 T L el L Gkt AbR
t etr af | bydrepen ﬁh@p(efgqug) reagmﬁg@cﬂsrﬁodh@prqduct employmg a compound of the formula

yloxy) - §ir,iRyEih &, i MR %@é@ﬁ@&ﬁ&%ﬁwéﬂdgﬂga?&wwﬁgfﬁﬂf r?r#)ound wherein

0- (1H 6-chl or obenzot™r | tetramet ur o
hexaf | ubedéphdspiesdtied oueqtgif@drmﬁmvla%mpﬂdlmpy Tefined ahavel byesisdidatipriwith a

hyd
(Lo R SRR O B MR e b
di met hy thenforimulardi™Ge()-&M0 vith Sofras slefived tmsasccbmowmthﬁ@orag@wtas or #gpee. g.

exampt o0y P ALt e RS (earbg L ad vl R o iner e o Al e Pt fncfie

especially between 0 C and 30 C, e.g. at roomtenperature, and the reactlon
usual |y takes place in a suitable solvent, for exanple a hal ogenated

hydr ocar bon, such as nethyl ene chloride, N, N-dinethylformam de,

N, N- di met hyl acet am de, N-nethyl -2-pyrrolidone,

4- (N, N-di met hyl am no) - pyri dine or acetonitrile, or a mxture of two or nore
such sol vents, and usually mnth addltlon of a SU|tabIe base for exanpl e

1 N A\



group (e.g. if it is a TIPS protecting group (triisopropylsilanyl))
according to nethods known in the art, or it is commercially avail abl e.
Anot her ewbadivmsmisoof the invention relates to a conpoumlrdTaP2eiesd2e3 nul a V
wherein R1, R2, R3, Ra*, R6, R6 and mare as defined above or below for a
conpound of the formula I or preferablyjla, where preferably R4&* is H and
Rl is (Cl-C6-al kyl)C1-C6-al kyl, such as (01-04- alkyl)C -Ca-alkyl, in
particular 1- nethylethyl and the other nvoieties are as defi ned above or

bel ow for a ound of the formul a especi aII A further embodi nent
of the TROBRETEIO ) afbalathesioh che M ahraRrial tStor i o b GHEE o the

noi et i egioR&fe, QaSg d@thenadsérQ;re d aCt@m@qpafdm@f stidheasf tﬂémryllamde erg |a@terﬂf§ﬂat8€b
as,_ defined for aco

Ri *-C( Ri d of t

b ef or B eI AMOEHBO 180, hBr i SIS BY Iy TeErEng] pyrcc Ay ag-akoxy”
(le C4- gltHélel Féfer@éryabkrz:talk@rg sz'gt bf%%étlogqhﬁﬁtthb'n{j@g@iﬂ)or{oﬁ@ t(él%t Gmetallt(yl
prefera * e identica not her enbodi nen e inventjon
rel ates eF%e%”Mdse @RéYPpE}%JHaerB‘F‘e’ten% riorider & ipplid ﬁh%ﬂe#ﬂd% '”i'aé,’“%”*sy ehf’@

wher ei nchditidrs @fesdnts Bed Bk, 8.o¢ AnPakdidmetal hherideobimbh ailkali GhetBr @ér@é@dléy I a,
or preferabl drogen, and the other foieties are as defined above

R4* is h
for a c8HYb %%%O%Lfmtoheo%éf" cafhongie)y 5, preferably a conpound of the formla
|1 wherein R4* is Ri*- C( 0)- and each of Ri* and RL is identical and is
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wherein R4' is drogen and the other noieties are as defined above for a
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salts of the carboxyl conpounds of the formula |l may be obtained with
corresponding cation salts, such as quaternary or tertiary amoni umsalts
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cryst al (Bsabe sampennd ahicsgriaphyhesin Penis Rii-S=Phuvheseindmd is pgridetined for a

procedu el a t

Gt art i ngoBoue B YEPRAALLPR PCICTRy By SEcbeplaly Hoird (G Gy ARy Glaik, in
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functional groups of the starting conpounds which shoul d not take part in
the reaction may be present in unprotected formor may be protected, e.g.,
by one or nore of the protecting groups nentioned below. The - 18 -
protecting groups are then wholly- or partly-renoved according to one of
the met hods descrl bed there Pref erably no further prot ectl on than
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Such protecting groups may already be present in precursors and should
protect the functional groups concerned agai nst unwanted secondary

react i onswolapio/es4@ochar acteri stic of protecting groups POIUEPRIIEHSI2ed

t hensel ves readily, i.e., wthout undesired secondary reactions, to
removal , typically by solvolysis, redugiion, photolysis or also by enzyne
activity, e.g., under conditions anal ogous to physiol ogical conditions, and
t hat they are not present in the end-products. The skilled artisan knows,

or can easi stabljsh, which otectin rou 1 ui t
eact i 0BT st dretdp fibebL e RLrar e taler By, BA ot elin
functi onal jusﬁrdélﬁﬁéd yid RRGS a@tt hmogﬁrpumm Rr hereR &I ®kingdd@itREP® RITENBEh Vs,
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and H. Jeschelt Am nosaur en, BHot ei ne (Am no acids, peptides,
pr ot ei ns), verlag Chem e, Viéi nhe erfi g d Beach, and Basel (1982); and
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argon or nitrogen. The conpounds of fornulae (1) and (la) and 1(B) in
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admi ni steri Qerape ticall e fective amount of a conpound
of forntf %&éﬁUF%aEFQQH@rOE%Rﬁéﬁym yprogg %w: t he conpound of Exanple 1
shows potent inhibition of |ow pH, capsarcrn- anandanide- and

NADA- st i tion of human V1 with 0 val ue 5 12, 0 and

Fespeot (FLITPE ST MaAUTGHNS ARELETURBP L SRR, RV oa M JUTRERE Fi7 Be. and
rever si B, 8C(d®)- vis eicaviipdung ol rmuladl ehich@andserfin toraduitiosal (sldp, advar(ta-a)
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recept Otheacdriaspbhdifg Rbapsuid Wwhb@iroR, 1i§ H (MydictehE diheSaiAnt@Bds ekpdsallyngel ude,
in particular, pain, e.g., bone and joint pain (osteoarthritis), cancer
pai n, nyofascial pain (nmuscular injury, fibronyal gia) and perioperative
pain (general surgery, gynecologic surgery). - 20 - chronic inflammatory
pai n; inflammtory di seases, e.g., inflanmatory airways di sease, e.g.
chronic obstructive pul nonary di sease (COPD), or in asthma; cough; urinary
|ncont|nence nlgralne visceral dlsorders e.g., |nflannatory bomel
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i ncl ude asthma of whatever type or genesis including both intrinsic and,
especially, extrinsic asthma. Thus, the conpounds of fornmula (1) and (Il a)
and 1(B) wo2eoryst@b form B, are useful - 21 - for the tPreamreow/ o624l | ergi c
asthma, as well as, e.g., exercise induced asthma, occupational asthns,

ast hma i nduced follow ng bacterial infegtion, other non-allergic asthnas
and "wheezy-infant syndrone”. Efficacy in the treatnent of asthma wll be
evi denced by reduced frequency or severity of synptomatic attack, e.g., of

acute asthmatic. or bronchoconstrictor attac n redyc req nt for
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dusts) of mhatevert%é$e or Si.s in
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conmpounds of fornulae (1) and (la) an f in crystal formB, are also
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i nfl ammatory bowel disease; cerebral oedema; headache; m grai ne;

i nflammat ory skin disease, such as eczema and psoriasis; inflammatory

di sor defrfe @bm F)B@nc%'ftthe ordhula Il B4 baBbRineaYAl uS¥A Y IREBYNREQE DI e HbrRRAS For

ul cerative colitis; and cystitis, e.g., interstitial cystitis, nephritis
and uveild indreegidn ﬁ%jbr‘?f"@ ¥ desirgdionyesith on are useful in the prevention and
treatment of diseases and conditions in which human VRL actlvatlon plays a
role or is inplicated, and therefore susceptibl.e to treatmnment by

modul at {©hA COMPPER&ST {hedntaga i dwjersin sareciabis Bptiois'- &Q)haeéﬂmeﬁ'@r% is
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arthritis; bone and joint pain (osteoarthritis oSt-surgi cal pain;

muscul oP3kievlar drmgtavHﬁﬂyl)cqanaQe fsyBiheaiped @r%tera«biyobh%vlatmqw{ W@Woﬁfeg‘fe
headachgyriypeypdi ng mgraine, acute or chronic WO

2010/ 084050PCT/'EP2010/ 050243 - 22 - tension headache, cluster headache,

t enpor omandi bul ar pai n, and naxilf%ry si nus pain; ear pain; episiotony
pai n; burns, and especially ﬁrlnar hy@ﬁralge5|a associated therewith; deep
and visceral pain, such as hehrt ”‘miscl e pain, eye pain, orofaC|aI
pain, abdom nal pain, gynaecol og pai n, such as dysnenorrhoea, and

| abour pain; pain associated,\wt} genital tract such as cystitis and
vul vadyni a; inflammtory Skim di sgrders, 2for exanple psoriasis and eczens,
or itch of non-specific origin; clonic pain a5500|gged with nerve injury
and/ or di seases affecting the nervous system such neur opat hi ¢ pain
associ asmid ekgrbsgimsinelngingetie fred eompd@idaer alsaiiaticof)veiareip®;hiRs and Rs are as
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ankyl ositargugpaindyl i tis, reflex synpathetic dystrophy and other chronic
nerve injuries; conplex regional pain syndrones; central nervous system
pai n, such as pain due to spinal cord or brain stem danmage, or stroke;
gout; scar pain; pain aRsecOa@Hed with carcinongylipften referred to as
cancer pain; respiratory diseases including asthm, alum nosis,
anthracosi s, inflamatory airways di sease, e.g. Chronic Obstructive

Pul nonaby pkifeaBlyes redelied derivition QHiérétbﬁ eltlﬁ?érb@mbma?de@usly he4dtiegshs frept OHasIAS,

si der osi silicosis acos osis; rhinitis including allergic
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such as COPD, asthma, cystic fibrosis, cancer, or gastrointestinal

di sturbances such as gastrooesophageal reflux; autoimune di seases;

gastroi ntestinal disorders including but not restricted to irritable bowel
syndrome, Crohn's disease, ulcerative colitis, pancreatitis, inflamuatory
bowel disease. Diseases of the urogenital tract, particularly cystitis;
urlnary |ncont|nence |nclud|ng bladder detrusor hyper reerX|a and bladder
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The conpound of fornula 1(B) in crystal form B as herei nbefore defined can
be adm nistered in vivo either alone or in conbination with other

phar macewpDcalo/@gsnt s, e.g. agents effective in the treaCEEPRO1005USeases
and conditions in which the human VRL activation plays a role or is
inmplicated. A suitable conbination congjsts of a conpound of formnula 1(B)
in crystal formB with one or nore conpounds sel ected fromthe group

consi sting of dopam ne D2 receptor ant agoni sts, serotonin 5-HT4 receptor

agoni sts, serotonin 5-HT3 r tor a tonln HT3 re p or
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specifically, a compound of formula 1(B) in crystal formB may be
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osanetant, casopitant, nepadutrent, saredutant, DNK-333, 5LV-317, 5LV321,
5LV317 and conmpounds described in EP 96- 810237 WO 2006137790 V\D

PNLNLN LN A P\ =~ o VA AAN IANINNLSNINCN AN A VN AAN FANPNL\N™F I\ = AP~ o N AAN IANLNL\N™F P\ =y = AP~ -, e S



- 26 - 2006122772, WD 2006122777, WD 2006124753, WO 2006122799, WO
2006122770, WD 2006122769, WO 2006136245, WD 2007030761, US 20070088072, US
200700880w6,2010882030 70105920, WD 2007042906, WO 20070454 @2 TaAwd0 1050243
2007050732; anticonvul sants, such as, carbenazepi ne, oxcarbenmazepi ne,

| amot ri gi ne, gabapentin, and pregabaliqs . NSAI DS, such as, aspirin,

acet onet aphen, i buprofen, diclofenac, naproxen, flurbiprofen, indonethacin,
pi roxi cam ket oprofen sulindac and diflunisal; COX-2 inhibitors , such as,
cel ecoxi b, rof ecoxi um r acox I ecoxi b, etOI‘ICOXIbﬁJ Ch ons
descri b&84 qrr?si?\%?'%@d%ﬁ@ﬁ'i%y éﬂBABh?é F'HPp*h%HhPsai%r”%e PENRYHAPNGY R and
(R) - bacbefien N- Mﬂ&&é@cmr}mﬁﬂe@&ﬁe@wﬂqme’@@md@se@eé@rsuae@rlf@m\/é@ mgﬁpmmo and
WO 2004000856; recept or ands, such as, dropabi nol, nabi] one

cannabi &asfion M'Wﬁéb%ﬂt'”d%lp RS CHRLRY 143981 SHSIRD T b pRrisR §YAhESHo
2003066 Posterredhfd tHanagiaaangds, Bbsudily She &4l bhidsdeszi conot i de, AGL0- 003,

PD- 217014 and conpounds described in WO 2006038594, WD 2006030211 and WD
2005068448; sodi um channel bl ockers, such as, |anotrigine and conpounds

flescr [ Padcdu@{lr\%%g&ﬁfﬁ@awwpedﬂ@ﬁ %9&58&%193% d@@%&%ﬂéﬁ&m&%é&%ﬁ&@ﬁ?ﬁﬂo
rrcyclii c antl de es as CloO m ne anpxa ne rerl | ne
b £ 1 pEos PRIZO Rrsp e HOBIS He e oueba e SR ikl He (Bl S
protri pYVbldﬂ@'drosgfo%-Qfﬂyﬂdﬂﬁﬂl Mpr threﬁaﬁabtmrérﬁumpttaﬂ@nuordmobatéor $PT}HCIDAas,

m | naci pran, ~desvenl af axi ne, sib am ne, dul oxetine, fluoxetine,

par oxet PRE2OUERZOkT yhNahN é\brt?tfaé’i“?thﬂurﬁﬂt‘i”? |teNIlgrteeate b@r%Téﬁl dbeprotiazo-Such

as, | evelogf) Ltﬁ@ﬁ?ﬂbm@bl@@s@ﬁéﬁmmLHTHxéﬂlﬁﬂérﬁﬂosﬁhé’t@aZQP?@@E\PC’ @-pin-agehrdbeakeha- 2
recept or  agoni sts, cl onj di ne, tizanidi ne and guanf aci ne; ghrel in

recept ont”azi@@ﬁ‘i ¥ %J’%@lé‘ﬂraéf%eth){'WGF%&H&)’F@W“U%@B’FW?@I i n(3-mstAraingRiopy)-3

| panor eth?lca%oUﬁ’rH@:hé' al dchN‘nBémVQJroxybenzotrlazole or/1- h_i[droxyll 7- azabenzotrlazole
f or mam do- 2- hyl ] - D-trypt ophanam de, 10

TZP- 102,
LY- 44474§3D%&¢ %Bnﬁbuﬁ@g%‘se‘ﬁn%ed@"ﬁ- 529D 0 with u@?b‘@%&@lﬁi%pf%nw

2005097 @fpfath MAANES G236 Fadien\'&t 20RE1eMER sy@eZQ&gﬂ %%g;@%ts Wae2006040629, WO
2006009674, 2006009645, US 20070021331 013, US 20070037857,

WO 20076042y, Whee? 11352 483d5H0! be deactignspixiure, is, Her E%%m’ﬁllee@'r\ﬁ?ﬁ éha

fol | ow, aMbibiupd 6 B&Webﬁ‘%ﬁﬁr%@%%ét&y' -DNahd 50MCRRYp&RNly BdiResTOPE HHa ddrec,
present invention and Fresent speci fic enbodi nents of the invention

ei ther &9 Ridepmblempsratyp, geddpalreastiag LtSHé”pradféésl%aC@o'ﬁo@ stisaple elvgnt, for

cat al yS‘éﬁamél@'é’ﬁﬁ%éenét&f@f‘dr@ééﬁb%)su%ﬁ AehtRgEns Bhibh8e nﬁ?\ﬁdl%ﬂ‘sﬂféﬂmamlde
descri ption above | ow n brevi ations are used:

Ac CNac eoNidimethwaogtamidsut ﬁé@ét@k?xp@%ﬂé’@f‘e%aﬁ(%w dimediapiagleryseiiees TM 4100
Process ggshigia!Rr BaAiPE bi tdl QrAge. suth3bI &tk emd ddugily With a&%n of a swtable

CeliteCelite(r) (filtering aid based on di atomaceous earth

Cor por abRefh for%mlea@emtamInmllsqmquthmmqeépwEﬁ)toarﬁ\bmeléwbmph%lwsl

Et OAcet hyl acetate DCMIi chl oronmet hane LODLimit of Detection

NMWN- et hyl nor phol i ne RTDResi st ance Ten*ﬂer ature Detector THFt etrahydrofuran
t or r Tor Fopmornds of she HermsulatYI# (andsalge eheisaséive ierivativeslc @rs keewinamfoel mm

hei ght) prebal@ AccBRISRRARHSIS kndRAHthel & oPthéy Bfe commercially available.

Compounds of the formula VII, or salts thereof, are also commercially available, can be
prepared according to methods known in the art or are otherwise known, especially the
compound wherein R;, Rs and Re each are hydrogen; or a salt thereof. For example, they
can be obtained from AK Scientific, Inc ( 897-4G Independence Ave. Mountain View,
CA, 94043, USA.

For example, a compound of the formula VIl can be obtained by deprotection of its hydroxyl
protected precursor (e.g. described in WO 2007/065662) by deprotection of the hydroxyl



-about Wiere subsequently the expression "collect ... nL solvent” is used,
this neans that the correspondi ng anount of solvent is renoved. Exanple 1:
Pr epar at i wo 20f0/084050 PCT/EP2010/050243

4- (7- hydroxy- 2-i sopropyl - 4- oxo- 4H qui nazol i n-3-yl)-benzonitrile crystal
formB C181- 113N302 (305.34) CH3 CHjgC181-113N302- (305.34) B7B8 Step
1: A seed slurry of

4- (7- hydr oxy- 2-i sopropyl - 4- oxo- 4H qui nazol i n-3-y1) -benzonitril e crystal

f B wa epared b ddi ng..0.0792 g.(0. 3cYowt) of
0T by rellegl TES  H Srofsiuta aloy fiiteRinn el S AObRAG P (RIS 1MNS ¢ o
a gl assinvihalart, bt in@RM@tRNy dvkilamey) (1nl) was added

Another embodiment of the invention relates to a compound of the formula V wherein

Ri, Rz, Rs, Rs*, Rs, Rgand m are as defined above or below for a compound of the formula |
or preferably la, where preferably R,* is H and R; is (C4-Cs-alkyl)C;-Ce-alkyl, such as (C4-Cy-
alkyl)C,-Cy-alkyl, in particular 1-methylethyl and the other moieties are as defined above or
below for a compound of the formula | (especially la).

A further embodiment of the invention relates to a novel compound of the formula VI wherein
the moieties are as defined for a compound of the formula | or la, and R, is R;*-C(=0)-,
wherein Ry is as defined for a compound of the formula | or preferably la, especially being
(C4-Ce-alkyl)C4-Ce-alkyl, such as (C4-C,-alkyl)C4-Cy-alkyl, in particular 1-methylethyl, so that
most preferably Ri* and R are identical.

Another embodiment of the invention relates to a novel compound of the formula Il wherein
R, is Ri*-C(=0)- wherein R;* is as defined for a compound of the formula | or preferably la,
or preferably R,* is hydrogen, and the other moieties are as defined above for a compound
of the formula | or la, preferably a compound of the formula Il wherein R4 is R;*-C(=0)- and
each of R* and R; is identical and is preferably (Ci-Ce-alkyl)C+-Cs-alkyl, such as (C;-Cy-
alkyl)C+-Cy-alkyl, in particular 1-methylethyl, or wherein R4* is hydrogen and R; is as defined
for a compound of the formula |, especially as (Ci-Ce-alkyl)C;-Cs-alkyl, such as (Ci-Cs,-
alkyl)C,-Cy-alkyl, in particular 1-methylethyl; or a salt thereof; or a salt or a carboxyl-activated

from thereof.

Yet a further embodiment of the invention relates to a novel compound of the formula I
wherein R, is hydrogen and the other moieties are as defined above for a compound of the
formula | or especially la, preferably wherein R; is (Cs-Cs-alkyl)C+-Ce-alkyl, such as (C4-Cs-
alkyl)C,-Cy-alkyl, in particular 1-methylethyl, or a salt or a carboxyl-activated form thereof.

The invention also relates to a method or process for the manufacture of the novel
compounds of the formulae V, VI or Il, including one or in particular more or especially all of
the process steps used above or below in their synthesis.



WO 2010/ 084050PCT/ EP2010/ 050243 - 28 - and the vial capped and the m xture
was sonicated for -1 mn at 20C to obtain a honbgeneous white slurry. Step
2: A vesswD2hiovasewsowi t h an agitator was charged with PCT/EP2010/050243

4- (7- hydroxy- 2-i sopropyl - 4- oxo- 4Hqui nazol i n-3-y1) - benzonitril e (26.4qg),

et hanol (312.5 g) and water (44.0 g)..fhe agitator was turned on and with
positive nitrogen pressure, the bulk was heated to an internal tenperature
of 78 3 00 (reflux) over 30 mns and then cooled to 20 3C over
apprOX| tely 1 h. The batch te ature was intained at a te erat re of
20" 3 CIBPras Yo ianrge realesipy MaTRpdATaTLa Aeesedi BTG Sanes. (Pa9c g ol
Form B ﬁféedepéhdfeﬁloﬂaﬁsemw ihdimorigihall9fdigldtaa ol ix e\xhdmla#évh&drpmsedamdﬁﬂwet 0

t he batch and t he batch Pel d at 20 3C for approximately 0.5 h. The batch

was cooPEFeRLIesCriRIeN RYdPIeE 5 oxi mat el y 0.5 h and hel d for approxi mately 0.5
h. V\at er (300 9) was charged into the vessel using an additi onal f unnel
over r oXi mate | e mai nt ai ni ng batch tenperature at 7C. The
slurr y rg¢the r%’%‘gf1 a?O“C?”t 3@ fAveRksprig M t@r?”’ot@n'n&ﬁ’ﬂieﬁ ﬁ@%%'@ﬁ@?&?d
filteredonedtimiv@aeasum The resulting cake was rinsed with a m xture of
ethanol (25.3 g) and water (16.0 g). The wet cake was collected and dried
at 55 C under vacuum at 10 nbar with nitrogen purge overnight (18 h) to

obtai n orking pf thé- réthiaMdﬁ&m)/eSZacto%mmg)wlm%w&eﬁ&&e@ywaﬁ@bum:aﬁon of the
yl)-benzonitrile (B white solid. The isolated powder anal ysed by

X-ray PSQ\!@@?U’HSftWSa@%tP'Bﬁd MAY DS @RS IN@GeAAPGRAER kpawv EFFeEWER i n Fi gure
1 is polynorph B. The X-ray powder pattern (XRPD) was recorded on a Bruker
D8 Advance diffractoneter using CuKa radiation, the XRPD pattern was

recor deéaﬁ%t%eﬁﬂdzaﬁﬁ’iﬂprh@a'@zﬂ%g? &yoduggd grm Be ffﬁ%%@? or 4. 1y therESe ifcal
Yi el d 8§m66ur?6| 8f fhe 13 @%01 WEh BR1OABEAD T &30 HeB %3N knoWWHrhéntier 100%
(by HPLQ)
and vice-versa. For example, salts of the carboxyl compounds of the formula Il may be
obtained with corresponding cation salts, such as quaternary or tertiary ammonium salts or
metal salts, e.g. alkaline or earth alkaline metal salts, such as sodium, potassium, lithium,

calcium or magnesium salts.

Compounds of formulae (I) and (la) in optically pure form can be obtained from the
corresponding racemates according to well-known procedures, e.g., HPLC with chiral matrix.
Alternatively, optically pure starting materials can be used.

Stereoisomeric mixtures, e.g., mixtures of diastereomers, can be separated into their
corresponding isomers in a manner known per se by means of suitable separation methods.
Diastereomeric mixtures, e.g., may be separated into their individual diastereomers by
means of fractionated crystallisation, chromatography, solvent distribution and similar
procedures. This separation may take place either at the level of a starting compound or in
a compound of formula (I) or (la) itself. Enantiomers may be separated through the
formation of diastereomeric salts, e.g., by salt formation with an enantiomer-pure chiral acid,
or by means of chromatography, e.g., by HPLC, using chromatographic substrates with
chiral ligands.

In any additional process steps, carried out as desired, functional groups of the starting
compounds which should not take part in the reaction may be present in unprotected form or
may be protected, e.g., by one or more of the protecting groups mentioned below. The



Pol vmor ph Form B Tabl e- 1Powder X-Ray Diffraction Peaks for Pol ynorph B of
4- (7- hydr oxy-2- isopropyl -4-ox0-4H gui nazol i n-3-yl)-benzonitrile deg 2 O
d- space RebDapinves4isnt ensity WO 9. 31 9.491 28 10. 60 8. 341PC0EP2™0820263 898 13
14.41 6.140 60
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protecting groups are then wholly- or partly-removed according to one of the methods
described there. Preferably no further protection than indicated in the process descriptions

given above or in the claims is necessary.

Such protecting groups may already be present in precursors and should protect the
functional groups concerned against unwanted secondary reactions. It is a characteristic of
protecting groups that they lend themselves readily, i.e., without undesired secondary
reactions, to removal, typically by solvolysis, reduction, photolysis or also by enzyme activity,
e.g., under conditions analogous to physiological conditions, and that they are not present in
the end-products. The skilled artisan knows, or can easily establish, which protecting groups
are suitable with the reactions mentioned hereinabove and hereinafter.

The protection of such functional groups by protecting groups, the protecting groups
themselves, and their removal reactions are described, e.g., in standard reference works,
such as J.F.W. McOmie, Protective Groups in Organic Chemistry, Plenum Press, London
and NY (1973); T.W. Greene, Protective Groups in Organic Synthesis, Wiley, NY (1981);
The Peptides; Volume 3, E. Gross and J. Meienhofer, Eds., Academic Press, London and
NY (1981); Methoden der organischen Chemie (Methods of organic chemistry), Houben
Weyl, 4™ Edition, Volume 15/1, Georg Thieme Verlag, Stuttgart (1974); H.D. Jakubke and
H. Jescheit, Aminosauren, Peptide, Proteine (Amino acids, peptides, proteins), Verlag
Chemie, Weinheim, Deerfield Beach, and Basel (1982); and Jochen Lehmann, Chemie der
Kohlenhydrate:  Monosaccharide und  Derivate (Chemistry of  carbohydrates:
monosaccharides and derivatives), Georg Thieme Verlag., Stuttgart (1974).

Preferably, no further protecting groups are used in order to simplify the synthesis, especially
according to the preferred synthesis processes or methods described above and below.

All process steps described herein can be carried out under known reaction conditions,
preferably under those specifically mentioned, in the absence of or usually in the presence of
solvents or diluents, preferably such as are inert to the reagents used and able to dissolve
these, in the absence or presence of catalysts, condensing agents or neutralizing agents,
e.g., ion exchangers, typically cation exchangers, e.g., in the H* form, depending on the type
of reaction and/or reactants at reduced, normal or elevated temperature, e.g., in the range
from -100°C to about 190°C, preferably from about -80°C to about 150°C, e.g., at -80°C to



15.58 5.683 35 17.90 4.952 49 19.96 4.446 35 21.31 4.167 16 23.40 3.799 55
24.21 3.673 16 24.72 3.598
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60°C, at room temperature, at -20°C to 40°C or at the boiling point of the solvent used,
under atmospheric pressure or in a closed vessel, where appropriate under pressure, and/or

in an inert atmosphere, e.g., under argon or nitrogen.

The compounds of formulae () and (la) and I(B) in crystal form B, and their pharmaceutically
acceptable salts and, where possible, pharmaceutically acceptable acid addition salts, have
beneficial pharmacological activity and, therefore, are useful as pharmaceuticals. In
particular, the compounds of formulae () and (la) exhibit human vanilloid antagonistic
activity, see e.g. WO 2007/065662 A2 and WO 2005/120510 A1. More particularly, the
compounds of formulae (I) and (la) are active at the TRPVI receptor as demonstrated by
their ability to inhibit capsaicin and low pH activation of the TRPVI ion channel.

The compounds of formulae (I) and (la) and I(B) in crystal form B,, e.g., the compounds of
the examples, show TRPVI receptor antagonist activity having ICs, values in the range
0.004-30 pM.

According to a further aspect the invention provides a method of treatment or alleviation of a
disease or condition in which vanilloid receptor activation plays a role or is implicated which
comprises administering to a mammal a therapeutically effective amount of a compound of

formula I(B) in crystal form B,

For example, the compound of Example 1 shows potent inhibition of low pH-, capsaicin-,
anandamide- and NADA-stimulation of human TRPV1 with ICs, values of 5, 12, 10 and 27
nM, respectively. The antagonist activity at human TRPV1 is non-competitive and reversible.

In view of the above, the compounds of formulae (I) and (la) and [(B) in crystal form B, are
useful as vanilloid receptor blockers, e.g., in the treatment of diseases and conditions in
which vanilloid receptor activation plays a role or is implicated. Such conditions include, in
particular, pain, e.g., bone and joint pain (osteoarthritis), cancer pain, myofascial pain
(muscular injury, fibromyalgia) and perioperative pain (general surgery, gynecologic

surgery).

The compounds of formulae (1) and (la) and I(B) in crystal form B, are particularly useful In
the treatment or prevention of chronic pain or acute pain, especially inflammatory, e.g.,



18 25.37 3.508 19 28.06 3.178 59 Single Crystal Data of Polynorph B

Mol ecul ar fornmul a: d 8HL5N302 Mol ecul ar wei ght (free acid): 305.34 Lattice
par amet erwo 28pase0s8ynmret r ynonocl i ni ¢ Spacegr oupP21/ n CelPCTN@Rao®5(2A8) 1618. 8
Crystal Density (g/cnB)1.254 a (A)8.812 b (A)12.279 ¢ (A) 15. 398
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chronic inflammatory pain; inflammatory diseases, e.g., inflammatory airways disease, e.g.,
chronic obstructive pulmonary disease (COPD), or in asthma; cough; urinary incontinence;
migraine; visceral disorders, e.g., inflammatory bowel disease; rhinitis; cystitis, e.g. interstitial

cystitis; pancreatitis; uveitis; inflammatory skin disorders; and rheumatoid arthritis.

The compounds of formulae (I) and (la) and I(B) in crystal form B, are thus useful as
vanilloid receptor antagonists, e.g., for the treatment of pain of various genesis or aetiology
and as anti-inflammatory and/or anti-edemic agents for the treatment of inflammatory
reactions, diseases or conditions, as well as for the treatment of allergic responses. Having
regard to their analgesic/anti-inflammatory profile, they are useful for the treatment of
inflammatory pain, for the treatment of hyperalgesia and, in particular, for the treatment of
severe chronic pain. They are, e.g., useful for the treatment of pain, inflammation and/or
oedema consequential to trauma, e.g., associated with burns, sprains, fractures or the like,
subsequent to surgical intervention, e.g., as post-operative analgesics, as well as for the
treatment of inflammatory pain of diverse genesis, e.g., for the treatment of osteo and
rheumatoid arthritis and rheumatic disease, teno-synovitis and gout. They are further
suitable as analgesics for the treatment of pain associated with, e.g., angina, menstruation
or cancer. As anti-inflammatory/anti-oedema agents, they are further useful, e.g., for the

treatment of inflammatory skin disorders, e.g., psoriasis and eczema.

As vanilloid receptor blockers, the compounds of formula (l) and (la) and [(B) in crystal form
B, are also useful as smooth muscle relaxants, e.g., for the treatment of spasm of the
gastrointestinal tract or uterus, e.g., in the therapy of Crohn's disease, ulcerative colitis or
pancreatitis.

The compounds of formula (I) and (la) and I(B) in crystal form B, are in particular useful as
agents for the therapy of airways hyperreactivity and for the treatment of inflammatory
events associated with airways disease, in particular, asthma. In addition, the agents of
invention may, e.g., be used for the control, restriction or reversal of airways hyperreactivity

in asthma.

Inflammatory or obstructive airways diseases to which the present invention is applicable
include asthma of whatever type or genesis including both intrinsic and, especially, extrinsic
asthma. Thus, the compounds of formula (I) and (la) and [(B) in crystal form B, are useful
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4- (7- hydr oxy- 2-i sopropyl - 4- oxo- 4H qui nazol i n-3-yl)-benzonitril e Overvi ew of
t he synt hweiz2g10/d8msghort, the synthesis involves 3 nain CeEP20W00b02adr e t han
50 A) yield. Comrercially avail abl e 3-am no-4-nethyl phenol 1 is used as
starting material. Amde 3 is easily opfained from1l with isobutyl chloride
2 as a simultaneous coupling and protecting agent. The novel key

i nternedi ate hydroxyl acid 5 is formed fromthe novel conpound 3 via the
novel |nte6rred| at e ?i g KMO4 oxi dation, followe gq%y h drol%&s of th
ester fiMd ?Hﬁaﬁme@ﬁahﬁ'%rw 2SR 2R ATl R0y P-IaXGTaes 1BdYGRdr RSt iac AegURGtIoRa!
4-am noaeﬂnmnlééthm@ iAdudedt oS eacterigll infdtidn alotr@b ondn-Sdréic ddiemaesandt i ng
crude product i.S heQ urified by recrystallisation froma m xture of EtOH
and H20 WeSsy I ygooifst ance 8 in about 75 %yield. WO

2010/ 084050PCT/ EP2010/ 050243 - 31 - Detai I ed procedure Step 1 ->3 A2-L

Ar gonaut__r eact or,, U|p ed with a chani t|rrer nltro
inlet- oﬁi’ flcagy 'rblfhﬁ“‘f ﬁb?fn%ﬁ’%@“érw'gﬁ }/é%%? ipgseg a? svem o 100

g of 3- @ymﬁ@nf&naretttaw pd1g Nk a(:&r)e és‘Mﬁn&rd enbtdnbﬁocohamctorl\dnuéu ahd byl re¥ucddA,
USA), 700 nL of THF and 188. ﬂ? equiv, 204.8 %{of NVM  The sgl ution
was sti Fearegient o5 otiags prtm %{ﬁw ; @ flamealenyi 6.9- 1apTiopsigrgidiner
|sobutybwncﬁm,gfdrd@g(?)g adrirdrgic Ahstapgh, Inc., St. Louis, MO, USA) were
added over a period 2 hours while maintaini ng an internal tenperature of
-15 5 C. The m xture was stirred at -15 5 Cfor 1 h and then 200 g of

wat er WeiiRniskies &V&Estr@ciﬁl@ hipgayaf digéhs8 ﬂo‘MMuékﬁtH@br’é"sérﬁtﬂhMtu@ﬁ i ﬁl)ﬁlidéél
terrperature of -10 C. The resulting solution was stirred at - C for

20 ni n. further é@'%n?”%&o%aﬁé@n(@ﬂdﬂ%ﬂmﬁ@@f GPRYTRMY CEexPatonalofisgasq ohie
i nt er nalyy g@”ﬁ?&i@h%ﬁc&fm Te%ooﬁe%)@al‘éghﬁﬁl‘étloﬂbﬂ%stgpgf Whateleraphe 8Ngefdamt ch

vol une -7 en 400 ol uene were added. The organic |ayer was
col | ect éﬂﬂ"”éﬂﬂ@ \Reb h Bl MiRasis, SOtHRCASS, @SBeRPHRCr1aliensis RiiSisy 5! d@fﬂ%ﬁ isgigosis,
(opt i on@paceht ¥nd fin bAGicligR &y sHibsras not conpl eted and some nononer
(N-acyl at ed conpound) generated was found by HPLC > 0.3% and 100 ni of
wat er. The sol vent was concentrated under vacuum (100-40 torr) at an

inter nalFuFtﬁém%eWﬁeﬁo@f 02506’55ru€tnﬁé3 Mapeca.sea%%e Hhd Odorftioh€ Nor ( RAR hneo! ume
=450 nlL), and 850 niL anes was dded over a period of one hour

whi | e rsgmapw%wrfprrﬁ@a%a awﬂ. ) ANKl '.6%) @rprvﬂelefpﬁthre%péeatsaﬁd én%#deS?@t'i
Then t heapohidhy) ARIeES s%cﬁ@w (‘A‘P%‘El@dcﬁlt%% é&tr%é@eomﬁmﬁa@eéﬂ qv&s disbeuer

vvhlleraldly stirring. The solid was collected by f tratlon over a

Buchner ($QRR&r CQRMNe). @R branchiéis. Eaﬁeoma%unﬂééaﬁécummqemm@ () ap¢ (Bepramesl  The
resul ti Rgnsg) sl %8s beused iy 'ﬂ?@trreé{ﬁﬁ‘éH%T‘aﬁlé%% \Fé%ﬁubtcﬁ‘trhlﬁﬁs 40C wi th
nitrogen bl eeding until LOD < 1% (8 h) to obtain 191.0 g of 3 as a slightly
yell ow solid. 1H NWR (400 MHz, CDCI3): 6 7.78 (s, 1H), 7.16 (d, 1H, 7.01
(S 1H) »In Qdc?ﬁbr(f?) thé%reg@m%{th(e@on@dbnd@o%rrﬁmae %N)andjﬂﬁocméq ) Gibrystht #Pm( d,

6H) ; - r gonaut reactor,
equi ppe@ mqaiswéwamddan U%'ﬂﬁ"r‘%mer%&fﬁﬁﬂw %h@ﬁhé}g aﬁanﬁwhmqyg@ﬁmlc and/or
inlet/o [ a of
D0, Thgmrln ﬁ%o&%ﬁs’%ﬁé@ir{@éﬁ?? i dé {?eéﬂtﬁ%n@ogmflérg%a?&&' b%%epalségg%u%etgﬁ%éﬁgéerﬁa
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conveniently administered, e.g., in divided doses up to four times a day or in sustained-

release form.

The compounds of formulae (I) and (la) and I(B) in crystal form B, can be administered in
vivo either alone or in combination with other pharmaceutical agents effective in the
treatment of diseases and conditions in which vanilloid receptor activation plays a role or is
implicated.

The pharmaceutical compositions can e.g. have the composition mentioned in WO
2007/065662 A2 or WO 2005/120510 A1, and can be prepared as described there.

According to another aspect the inventions provides a pharmaceutical composition
comprising, as active ingredient, an effective amount of the compound of formula 1(B) in
crystal form B as hereinbefore defined, optionally together with a pharmaceutically
acceptable carrier.

The compound of formula 1(B) in crystal form B as hereinbefore defined can be
administered in vivo either alone or in combination with other pharmaceutical agents, e.g.
agents effective in the treatment of diseases and conditions in which the human VR1
activation plays a role or is implicated. A suitable combination consists of a compound of
formula 1(B) in crystal form B with one or more compounds selected from the group
consisting of dopamine D2 receptor antagonists, serotonin 5-HT4 receptor agonists,
serotonin 5-HT3 receptor agonists, serotonin 5-HT3 receptor antagonists, CCKA receptor
antagonists, motilin receptor agonists, opioid receptor antagonists, opioid receptor agonists
and opiates, CRF-1 receptor antagonists, glutamate receptor antagonists, neurokinin
receptor antagonists, histamine H2 receptor antagonists, histamine H4 receptor antagonists,
proton pump inhibitors, chloride channel activators, guanylate cyclase-c activators,
muscarinic receptor antagonists, antispasmodics, stimulant laxatives, osmotic laxatives,
faecal softeners, absorbents and fibre supplements, antacids, Gl relaxants, bismuth
compounds, vanilloid receptor antagonists, anticonvulsants, NSAIDS, COX-2 inhibitors ,
GABAb receptor modulators, CB receptor ligands, calcium channel blockers, sodium
channel blockers, tricyclic antidepressants, serotonin and noradrenaline re-uptake inhibitors,
benzodiazepines, alpha-2 receptor agonists, and ghrelin receptor agonists.
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Thus, according to a further aspect the invention provides a pharmaceutical composition
comprising a compound of formula 1(B) in crystal form B as hereinbefore defined in
combination with another therapeutically active ingredient, optionally in association with a
pharmaceutically acceptable adjuvant, diluent or carrier.

More specifically, a compound of formula 1(B) in crystal form B may be administered as a
combination with one or more compounds selected from the group consisting of dopamine
D2 receptor antagonists, such as, chlorpromazine, prochlorperazine, haloperidol, alizapride,
domperidone, metoclopramide and itopride; serotonin 5-HT4 receptor agonists, such as,
cisapride, cinitapride, mosapride, renzapride, prucalopride, tegaserod, and compounds
described in WO 2005068461 [AT-7505, Aryx], US 2005228014 and WO 2005080389, US
2006100426, US 2006100236, US 2006135764, US 2005277671, WO 2005092882, WO
2005073222, JP 2005104896, JP 2005082508, WO 2005021539, JP 2004277319, JP
2004277318, WO 2004026869, EP 1362857, WO 2006108127, US20060183901, WO
2006127815, US 20060276482, WO 2007005951, WO 2007010390 and WO 2007005951;
serotonin 5-HT3 receptor agonists, such as, pumesotrag, and compounds described in WO
2007004041; serotonin 5-HT3 receptor antagonists, such as, alosetron, cilansetron,
ramosetron, azasetron, ondansetron, granisetron, tropisetron, DDP225 and compounds
described in WO 2006183769, WO 2006105117 and WO 2007004041; CCKA receptor
antagonists, such as, devazepide, loxiglumide and dexloxiglumide; motilin receptor agonists,
such as, motilin, atilmotilin, erythromycin, alemcinal, mitemcinal, KOS-2187 and compounds
described in WO 2005060693 WO 2006127252 and WO 2007007018; m-opioid receptor
antagonists, such as, naloxone, alvimopan and methylnaltrexone; opioid receptor agonists
and opiates, such as, morphine, buprenorphine, diamorphine, dihydrocodeine, fentanyl,
pethidine, asimadoline, loperamide and codeine; CRF-1 receptor antagonists, such as,
GSK876008 and compounds described in W0O2004069257, WO 9940089, US 6844351,
WO 2005013997, WO 2005014557, WO 2005023806, WO 2005026126, WO
2005028480, WO 005044793, WO 2005051954, WO 2005051954, WO 2005115399, WO
2005028480, WO 2005023806 and WO 2006044958, WO 2006044821 and US
20060211710; glutamate receptor antagonists, such as, AZD9272, AFQ056 and compounds
described in WO 9902497, WO 2000020001, WO 200304758 and WO 2005030723, WO
2005077345, US 2006009443, EP 1716152, WO 2005080397, US 2006019997, WO
2005066155, WO 2005082884, WO 2005044266, WO 2005077373, EP 1713791, EP
1720860, WO 2005080379, EP 1716130, US 2006235024, WO 2005080363WO



| el

c

NOC 10 HO'S 40 C 11 HO 1.1 110 - 36 - Exanple Structure

WO 2010/084050 PCT/EP2010/050243

-95.-

2006114264, WO 2006114260, WO 2006089700, WO 2006114262, WO 2006123257, US
2005272779, WO 2006048771, WO 2006123249, US 2006009477, WO 2006014185, EP
1723144, US 2006025414, US 2006004021, US 2006160857, WO 2006074884, WO
2006129199, WO 2006123244, WO 2006123255, WO 2007040982, WO 2007023290, WO
2007023242, WO 2007050050, WO 2007039781, WO 2007039782 and WO 2007023245;
neurokinin receptor antagonists, such as, taletant, osanetant, casopitant, nepadutrent,
saredutant, DNK-333, SLV-317, SLV321, SLV317 and compounds described in EP 96-
810237, WO 2006137790, WO 2006137791, WO 2006094934, WO 2007037742 and WO
2007037743; histamine H2 receptor antagonists, such as, famotidine, cimetidine, ranitidine
and nizatidine; histamine H4 receptor antagonists, such as, JNJ7777120, JNJ10191584 and
compounds described in US 2006111416, WO 2006050965, WO 2005092066, WO
2005054239 US 2005070550, US 2005070527, EP 1505064, WO 2007090852, WO
2007090853, WO 2007090854, US 20070232616, US 20070238771, WO 2007117399, WO
2007031529 and WO2007072163; proton pump inhibitors, such as, omeprazole,
lansoprazole, rabeprazole, tentoprazole, pantoprazole, esomeprazole, revaprazan
soraprazan and AGN201904; chloride channel activators, such as, lubiprostone; guanylate
cyclase-c activators, such as, linaclotide; muscarinic receptor antagonists, such as,
darifenacin, solifenacin, atropine, dicycloverine, hycosine butyl bromide, propantheline,
oxybutinin, cimetropium bromide, pinaverium bromide and otilonium bromide;
antispasmodics, such as, mebeverine, tiropramide, alverine and peppermint oil; stimulant
laxatives, such as, bisacodyl; osmotic laxatives, such as, activated charcoal with sorbitol,
lactulose, magnesium hydroxide and phosphate buffered saline; faecal softeners, such as,
senna concentrate, liquid paraffin and arachis oil; absorbents and fibre supplements, such
as, bulk fibre laxatives such as bran, methylcellulose, ispaghula husk and sterculia; antacids,
such as, aluminium, magnesium and calcium antacids, simeticone and alginate containing
preparations; Gl relaxants, such as, cholestyramine resin; bismuth compounds, such as,
bismuth subsalicylate; vanilloid receptor antagonists, such as, SB-705498 and compounds
described in WO 2002076946, WO 2004033435, WO 2005121116 and WO 2005120510,
WO 2006006740, WO 2006006741, WO 2006010445, WO 2006016218, US 2006058308,
WO 2006033620, WO 2006038871, US 2006084640, US 2006089360, WO 2006058338,
WO 2006063178, US 2006128689, WO 2006062981, WO 2006065646, WO 2006068618,
WO 2006068592, WO 2006068593, WO 2006076646, US 2006160872, WO 200608082,
US 2006183745, WO 2006095263, WO 2006102645, WO 2006100520, US 2006241296,
WO 2006122200, WO 2006120481, WO 2006122250, DE 102005044814, WO

12
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2006122772, WO 2006122777, WO 2006124753, WO 2006122799, WO 2006122770, WO
2006122769, WO 2006136245, WO 2007030761, US 20070088072, US 20070088073, US
20070105920, WO 2007042906, WO 2007045462 and WO 2007050732; anticonvulsants,
such as, carbemazepine, oxcarbemazepine, lamotrigine, gabapentin, and pregabalin;
NSAIDS, such as, aspirin, acetometaphen, ibuprofen, diclofenac, naproxen, flurbiprofen,
indomethacin, piroxicam, ketoprofen, sulindac and diflunisal; COX-2 inhibitors , such as,
celecoxib, rofecoxib, lumiracoxib, valdecoxib, etoricoxib and compounds described in WO
2004048314; GABAb receptor modulators, such as, racemic and (R)-baclofen, AZD3355,
XP19986 and compounds described in WO 2006001750 and WO 2004000856; CB
receptor ligands, such as, dronabinol, nabilone, cannabidiol, rimonabant and compounds
described in WO 2002042248 and WO 2003066603; calcium channel blockers, such as,
ziconotide, AGI0-003, PD-217014 and compounds described in WO 2006038594, WO
2006030211 and WO 2005068448; sodium channel blockers, such as, lamotrigine and
compounds described in WO 2006023757, WO 2005097136, JP 2005206590 and WO
2005047270; tricyclic antidepressants, such as, clomipramine, amoxapine, nortriptyline,
amitriptyline, imipramine, desipramine, doxepin, trimipramine and protriptyline; serotonin and
noradrenaline re-uptake inhibitors, such as, milnacipran, desvenlafaxine, sibutramine,
duloxetine, fluoxetine, paroxetine, citalopram, sertraline and fluvoxamine; benzodiazepines,
such as, levotofisopam, diazepam, lorazepam, clonazepam and alprazolam; alpha-2
receptor agonists, such as, clonidine, tizanidine and guanfacine; ghrelin receptor agonists,
such as, ibutamoren, capromorelin, tabimorelin, ipamorelin, 2-Methylalanyl-N-[1(R)-
formamido-2-(1H-indol-3-yl)ethyl]-D-tryptophanamide, TZP-101, TZP-102, LY-444711 and
compounds described in US 6525203, US 20050154043, WO 2005097788,
WQ02006036932, WO 2006135860, US 20060079562, WO 2006010629, WO 2006009674,
WO 2006009645, US 20070021331, WO 2007020013, US 20070037857, WO 2007014258,
WO 2007113202 and WO 2007118852.

In the Examples which follow, which are not intended to limit, in any way, the scope of the
present invention and which represent specific embodiments of the invention either as
described or by generalizing the process conditions (e.g. catalysts, solvents, temperatures)
as defined in the more general description above, the following abbreviations are used:
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acetonitrile
Argonaut Reactor ( Advantage Series™ 4100 Process Scale-up
Reactor), Biotage, Charlottesville, VA, USA

Celite Celite® (filtering aid based on diatomaceous earth, Celite
Corporation, Santa Barbara, CA, USA)

t-BuOH tert-butanol

EtOH ethanol

EtOAc ethyl acetate

DCM dichloromethane

LOD Limit of Detection

NMM N-methylmorpholine

RTD Resistance Temperature Detector

THF tetrahydrofuran

torr Torr (1 Torr is the static pressure caused by a mercury column of 1

Where subsequently the expression “collect ...

mm height); 1 Torr corresponds to about 133,322 Pa
about

mL solvent’ is used, this means that the

corresponding amount of solvent is removed.

Example 1:

Preparation of 4-(7-hydroxy-2-isopropyl-4-oxo0-4H-quinazolin-3-yl)-benzonitrile crystal

form B

Sep L
oo = O
HO N/)\( CH, H,O HO N/)\( CH,

CigH1sNsO,
(305.34)

B7

Step 1:

CigH1sNsO, i
(305.34)

B8

A seed slurry of 4-(7-hydroxy-2-isopropyl-4-oxo-4H-quinazolin-3-yl)-benzonitrile crystal form
B was prepared by adding 0.0792 g (0. 3%wt) of 4-(7-hydroxy-2-isopropyl-4-oxo-4H-
quinazolin-3-yl)-benzonitrile form B to a glass vial. Ethanol/water (1:5v/v) (1mL) was added
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and the vial capped and the mixture was sonicated for ~1 min at 20°C to obtain a

homogeneous white slurry.

Step 2:

A vessel fitted with an agitator was charged with 4-(7-hydroxy-2-isopropyl-4-oxo-4H-
quinazolin-3-yl)-benzonitrile (26.4g), ethanol (312.5 g) and water (44.0 g). The agitator was
turned on and with positive nitrogen pressure, the bulk was heated to an internal
temperature of 78 + 3 °C (reflux) over 30 mins and then cooled to 20 + 3°C over
approximately 1 h. The batch temperature was maintained at a temperature of 20 + 3 °C for

10 min. charge quickly using a transfer pipette,

0.0792 g of Form B seed in from Step 1 in 1ml of ethanol/water (1:5v/v) was added to the
batch and the batch held at 20 + 3°C for approximately 0.5 h. The batch was cooled to 0 +
3°C over approximately 0.5 h and held for approximately 0.5 h. Water (300 g) was charged
into the vessel using an additional funnel over approximately 1 h, while maintaining batch

temperature at 0 + 7°C.

The slurry was stirred at 0 = 3°C for approximately 0.5h and the suspension filtered with
vacuum. The resulting cake was rinsed with a mixture of ethanol (25.3 g) and water (16.0
g). The wet cake was collected and dried at 55 °C under vacuum at 10 mbar with nitrogen
purge overnight (18 h) to obtain 24.7 g of 4-(7-hydroxy-2-isopropyl-4-oxo-4H-quinazoline-3-
yl)-benzonitrile (B8) as a white solid.

The isolated powder analysed by X-ray Powder Diffraction. The recorded X-ray Powder
Pattern show in Figure 1 is polymorph B. The X-ray powder pattern (XRPD) was recorded
on a Bruker D8 Advance diffractometer using CuK, radiation, the XRPD pattern was
recorded between 2° and 40° (2-theta).

Weight of product: 24.7g

Theoretical Yield: 26.49g

Yield: 93.6%
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Purity: 100% (by HPLC)
Polymorph Form B
Table-1 Powder X-Ray Diffraction Peaks for Polymorph B of 4-(7-hydroxy-2-

isopropyl-4-oxo-4H-quinazolin-3-yl)-benzonitrile

°deg20 d-space Relative intensity (%)
9.31 9.491 28
10.60 8.341 100
12.82 6.898 13
14.41 6.140 60
15.58 5.683 35
17.90 4.952 49
19.96 4.446 35
21.31 4.167 16
23.40 3.799 55
24.21 3.673 16
24.72 3.598 18
25.37 3.508 19
28.06 3.178 59

Single Crystal Data of Polymorph B

Molecular formula: CigH15N;0,
Molecular weight (free acid): 305.34

Lattice parameters:

Space symmetry monoclinic
Spacegroup P21/n

Cell Volume (A?) 1618.8
Crystal Density (g/cm®) 1.254

a (A) 8.812

b (A) 12.279

c (A) 15.398
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Example 2:

Preparation of 4-(7-hydroxy-2-isopropyl-4-oxo-4H-quinazolin-3-yl)-benzonitrile

Overview of the synthesis:

Hsc>_<o CH CH [ coH. cH, |
3 H 3 2 H 3
CH3 H,C cl N N
NH 2 CH, CH,
2 0 KMnO, ,water o
CH, > CH,
THF, NMM o tert-BuOH o
OH CH, CH,
O O
1 3 L 4 —
NaOH, THF

COH H CH,
N
Recrystalllzatlon CH,
CH, —-————- 0
CH, PCI

5, AcCN , 60 °C

OH 5
In short, the synthesis involves 3 main steps with more than 50 % yield. Commercially
available 3-amino-4-methylphenol 1 is used as starting material. Amide 3 is easily obtained
from 1 with isobutyl chloride 2 as a simultaneous coupling and protecting agent. The novel
key intermediate hydroxyl acid 5 is formed from the novel compound 3 via the novel
intermediate 4 using KMnQO, oxidation, followed by hydrolysis of the ester functional group in
4. The hydroxyl acid 5 is then treated with 4-aminobenzonitrile 6 in the presence of PCl; at
about 60 °C. The resulting crude product is then purified by recrystallisation from a mixture
of EtOH and H.0 to give drug substance 8 in about 75 % yield.
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Detailed procedure

Step1 -3

A 2-L Argonaut reactor, equipped with a mechanical stirrer, nitrogen inlet-outlet, digital
thermometer and heating jacket, was charged with 100 g of 3-amino-4-methylphenol (1) (AK
Scientific, Inc., Mountain View, CA, USA), 700 mL of THF and 188.9 g (2.3 equiv, 204.8 mL)
of NMM. The solution was stirred at -15 + 5 °C for 10 min and 199.0 g (2.3 equiv, 197.2 mL)
of isobutyryl chloride (2) (Sigma-Aldrich, Inc., St. Louis, MO, USA) were added over a period
of 2 hours while maintaining an internal temperature of -15 + 5 °C. The mixture was stirred
at-15 + 5 °C for 1 h and then 200 g of water were added over a period of 20 min while
maintaining an internal temperature of -10 + 5 °C. The resulting solution was stirred at -10 +
5 °C for 20 min. The solvent was concentrated under vacuum (100-50 torr) at an internal
temperature of 20-30 °C to collect about 700 mL of solvent (batch volume ~700 mL). Then
400 mL of toluene were added. The organic layer was collected and washed with 80 mL of
0.5 N NaOH (0.05 equiv) solution, (optional, only if the reaction was not completed and some
monomer (N-acylated compound) generated was found by HPLC > 0.3%) and 100 mL of
water. The solvent was concentrated under vacuum (100-40 torr) at an internal temperature
of 25-35 °C to collect =250 mL of solvent (batch volume =450 mL), and 850 mL of heptanes
was slowly added over a period of one hour while rapidly stirring and maintaining an internal
temperature of 37+3°C. Then the solution was slowly cooled down to 15 °C over a period of
1 hour while rapidly stirring. The solid was collected by filtration over a Bichner funnel, and
the filter cake was washed with 200 mL of heptanes. The resulting solid was dried under
vacuum (100-50 torr) at 35-40 °C with nitrogen bleeding until LOD < 1% (8 h) to obtain 191.0
g of 3 as a slightly yellow solid.

"H NMR (400 MHz, CDCl,): & 7.78 (s, 1H), 7.16 (d, 1H), 7.01 (s, 1H), 6.78 (d, 1H), 2.77 (m,
1H), 2.55 (m, 1H), 1.30 (d, 6H), 1.26 (d, 6H); ESI-MS: m/z: 264.1 [M + H]

Step3 —[4]—> 5

A 2-L Argonaut reactor, equipped with mechanical stirrer, addition funnel, and nitrogen
inlet/outlet, was charged with 180.6 g (4.0 equiv) of KMnO,4 and 525 g of H,O. The mixture
was stirred at 20 + 3 °C for 30 min. A solution of 75 g (285.2 mmol) of isobutyric acid 3-

isobutyrylamino-4-methyl-phenyl ester (3) was added in 293 g of t-BuOH over a period of 1 h
while maintaining the internal temperature at 25 + 3 °C. The suspension was stirred at 25 + 3
°C for 6 h and at 20 + 3 °C for 16 h. 1 ml samples for process steering control were taken.
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400 g of 30(W1)% NaHSO; solution were added while maintaining the internal temperature at
20 + 10 °C. The mixture was stirred at 20 + 10 °C for 60 min. 328 g of isopropyl acetate
were added. The resulting solution was collected by filtration over a Celite pad in a Biichner
funnel with suction and the filter cake was washed with 66 g of isopropyl acetate and 75 g of
water. Addition of 75 g of 6 N HCI solution to the filtrate followed while maintaining the
internal temperature at 20 + 10 °C. The mixture was stirred for 10 min, and the organic layer
was separated off. 375 g of water were added to the organic layer, and the resulting mixture
was stirred for 15 min. The organic layer was separated off. The solvent was concentrated
under vacuum (100 - 50 torr) at an internal temperature of 25 + 5 °C to collect ~450 mL of
solvent (batch volume ~150 mL). 176 g of THF were then added to the residue. The solvent
was again concentrated under vacuum (100 - 50 torr) at an internal temperature of 25 + 5 °C
to collect ~200 mL of solvent (batch volume ~150 mL). Again 176 g of THF were added.
The solvent was concentrated under vacuum (100-50 torr) at an internal temperature of 25 +
5 °C to collect ~200 mL of solvent (batch volume ~150 mL) to obtain 150 g of THF solution
of crude 2-isobutyrylamino-4-isobutyryloxy-benzoic acid 4 (containing ~ 75 g 4).

"H NMR (500 MHz, CDCl,):

0 11.04 (s, 1H), 8.58 (d, 1H, J = 5.0 Hz), 8.14 (d, 1H, J = 10.0 Hz,), 6.87 (dd, 1H, J = 10.0,
5.0 Hz), 2.80 (m, 1H), 2.62 (m, 1H), 1.31 (d, 6H, J = 5.0 Hz), 1.28 (d, 6H, J = 5.0 Hz).
ESI-MS: m/z 294.0 [M + HJ"

To this solution, 330 g of THF and 285 g of 3N NaOH (3 equiv) solution were added. The
mixture was stirred at 20 + 3 °C for 2 h. Samples for process steering control were taken.
The solvent was concentrated under vacuum (100 - 50 torr) at an internal temperature of 25
+ 5 °C to collect ~375 mL of solvent (batch volume ~300 mL). To the remaining solution,
100 g of H,O and 315 g of 3N HCI solution were added while maintaining the internal
temperature at 20 + 10 °C. Stirring for an additional 30 min followed. The solid was collected
by filtration over a polypropylene filter paper in a Blchner funnel with suction. The filter cake
was washed with 2 X 50 g of H,O. The solid was dried under vacuum (100 - 150 mbar) at
40-45 °C with nitrogen bleeding until <1% LOD (24 h) to obtain 47.7 g of 4-hydroxy-2-
isobutyrylamino-benzoic acid (5) as a white solid.

'H NMR (500 MHz, DMSO-d®):

0 13.04 (s, 1H), 10.38 (s, 1H), 8.13 (s, 1H), 7.86 (d,1H, J = 10.0 Hz), 6.52 (d, 1H, J = 10.0
Hz), 2.55 (m, 1H), 1.18 (d, 6H, J = 7.5 Hz).

ESI-MS: m/z 224.0 [M + H]
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Step5+6 -8

A 2-L Argonaut reactor, equipped with pitched-blade impeller, RTD sensor, reflux condenser,
addition funnel, and nitrogen inlet-outlet, was charged with 54.90 g (246.0 mmol) of 4-
hydroxy-2-isobutyrylamino-benzoic acid (5), 31.96 g (270.6 mmol) of 4-aminobenzonitrile (6)
and 919.2 g (1.177 L) of AcCN. The suspension was stirred at 22 + 3 °C for 30 min with an
efficient mixing, and 70.97 g (45.09 mL, 516.7 mmol) of PCl; were added while maintaining
an internal temperature of 22 + 10 °C. The suspension was then warmed to an internal
temperature of 60 + 3 °C over 1 h, and the mixture was stirred at 60 + 3 °C for 20 h with an
efficient mixing. The suspension was cooled to an internal temperature of 15 + 3 °C over 30
min, and then 54.275 g (1356.87 mmol) of NaOH in 220 g of water were added while
maintaining an internal temperature of 15 + 10 °C. The suspension was warmed to an
internal temperature of 75 + 5 °C over 1 h, then the mixture was stirred at this temperature
for 30 min. Then the mixture was cooled to an internal temperature of 30 + 5 °C over 45 min,
and the organic layer was separated off. The organic layer was then line-filtered by pressure
(300 to 500 mbar) and the solvent was concentrated under vacuum (100-50 torr) at an
internal temperature of 20-30 °C to collect ~950 mL of solvent (batch volume ~200 mL). 875
mL of water were added to the concentrate. Again the solvent was concentrated under
vacuum (200-150 torr) at an internal temperature of 20-30 °C to collect ~200 mL of solvent
(batch volume ~820 mL). The remaining suspension was stirred at 20 + 3 °C for 2 h, and the
solid was removed by filtration over a polypropylene filter paper in a Biichner funnel with
suction. The filter cake was washed with 2 X 100 mL of H,O. The solid was dried under
vacuum (100-150 mbar) at 50 + 5 °C with nitrogen bleeding until <1% LOD (15 h) to obtain
56.5 g of 4-(7-hydroxy-2-isopropyl-4-ox0-4H-quinazoline-3-yl)-benzonitrile (7) as a white
solid.

A 2-L Argonaut reactor, equipped with pitched-blade impeller, RTD sensor, reflux condenser,
addition funnel, and nitrogen inlet-outlet, was charged with 50.0 g of 4-(7-hydroxy-2-
isopropyl-4-oxo-4H-quinazoline-3-yl)-benzonitrile (7) and 750.0 mL of EtOH. The suspension
was heated to an internal temperature of 78 + 3 °C over 30 min (or until a clear solution was
obtained). The solution was cooled to an internal temperature of 65 + 5 °C over 20 min, and
the solution was line-filtered by pressure (300 to 500 mbar). The solvent was concentrated
under vacuum (100-50 torr) at an internal temperature of 20-30 °C to collect ~280 mL of
solvent (batch volume ~450 mL). The remaining suspension was heated to an internal
temperature of 78 + 3 °C over 30 min. 50 mL of H,O were added to it over a period of 30 min
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while maintaining an internal temperature of 78 + 5 °C. The mixture was then cooled to an
internal temperature of 20 + 3 °C over 1 h. Then 175 mL of H,O were added over a period of
30 min while maintaining an internal temperature of 20 + 5 °C. The resulting suspension
was stirred at 20 + 3 °C for 8 h, and the solid was collected by filtration over a polypropylene
filter paper in a Bichner funnel with suction. The filter cake was washed with 2 X 100 mL of
a mixture of ethanol and H,O (2 : 1 v/v). Then the solid was dried under vacuum (100-150
mbar) at 50 + 5 °C with nitrogen bleeding until <1% LOD (12 h) to obtain the final pure
product, 40.0 g of 4-(7-hydroxy-2-isopropyl-4-ox0-4H-quinazoline-3-yl)-benzonitrile (8), which
was obtained as a white solid. The crude 4-(7-hydroxy-2-isopropyl-4-oxo-4H-quinazoline-3-
yl)-benzonitrile (8) was recrystallised from EtOH/H,O (1:5) to afford polymorph B as desired
form. Yield 76% and 100% purity.

'H NMR (400 MHz, CD;OD): & = 8.10-7.95 (m, 3H), 7.7.67-7.60 (m, 2H), 7.13-6.95 (m, 2H),
3.35 (s, 1H), 2.67-2.52 (m, 1H), 1.26 (d, 6H, J = 7.0 Hz); ESI-MS: m/z: 306.4 [M + HJ*

Example 3: 3-(4-chlorophenyl)-7-hydroxy-2-isopropyl-3H-quinazolin-4-one

The compound is prepared according to the processes and methods described herein.

Examples 4 to 44:

The compounds in the following table are prepared according to the processes and methods
described herein:

Example | Structure
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characterized by an X-ray diffraction pattern having three or nore peaks at
20 val ues selected from9.3, 10.6 and 14.4 0.2 20. 2. A nethod of
pr epari ngva 20wmmseesnd of fornula 1(B) in crystal form B actmprdimgsi2a3 cl ai m 1
whi ch conprises crystallising the conmpound of formula 1(B) froma sol ution
thereof in water and a water m scible giganic solvent. 3. The use of a
conpound of forrnmula 1(B) in crystal formB according to claim1 for the
preparation of a medicanent for the treatnment or prevention of a disease or
conditlgaﬂln whi ch vanilloid receptor activation plays a role or is
i mpl i cate®MS 5. A nethod of treatnent or alleviation of a dlsease or
condition in which vanilloid receptor activation plays a role or
i nplicated which co nprlses adm nistering to a manmal a therapeutlcal
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to cl ai Raling sPuctdraPloahomaeyyti cal conposition conprising, as active

i ngredient, an effective anount of the conpound of formula 1(B) in crystal
form B according to claim1, optionally togetha ith a pharmaceutically
acceptable carrier. WO 2010/ 084@50PCT.£F2010 G/b243 - 44 - 7. A
pharmaceutical conposition conprysing g pound of formula 1(B) in crystal
formB according to claim bi nal i th anot her therapeutically
active ingredient, optiopd NOci acton with a pharnaceutically
accept abl e adj uvant, dil 8. A process or nethod for the
manuf acture of a qui nazg OF f the formula "B) wherein Rl is

Cl- C6al kyl , (Cl-Ceal K ) C1- O.alkyl (C1- Coal kyl ) C1- Coal kyl or
C3-C60yc|oa|ky| dl(trlfluoronethyI)C1 Céal kyl , R9-0-(Cl-C6al kyl)- in which
the al kyl chain is optionally substituted by trifluoronethyl,

(NC) - C1- Coal kyl -, (RlORllN—)C Cﬁalkyl , or (Cil-Ceal kyl)-S02- (Cl CBaIkyI)-

wher ei n are .. |nd ently Hor Cl-C6al k ach ,
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Cl- Coal kOXY-, RI3R1L N-, R13Rl N (Ci-Co6al kyl)-, -S02-(C1-C6alkyl),

R9-0- (C=0)-, wherein Rgi R10 and R11l are as defined above, unsubstituted or
substitated Aphethydj ohpreperiny & kempoliwt oftfuenils |(B) & dryétal férre Bosdcoidirgyosclaim
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optionally including a further substituent selected fromhalo; R3 is
hydr ogen, hal ogen, Ci1-C6al kyl, C2-C6al kenyl, C2-C6al kynyl, hydroxy,
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(Cl- C_6aMﬁh%ﬁh@lﬂ%@éﬁtd@b@&;ﬁ@_ﬁ@ld&@wm&# i¢ Bngdficdtedhydrogen), or R4-0 is
esterified hydroxy or etherified hydroxyl; especially RA is H R6 is

hydrogen or hydroxy;
5. A method of treatment or alleviation of a disease or condition in which vanilloid

receptor activation plays a role or is implicated which comprises administering to a mammal
a therapeutically effective amount of a compound of formula I(B) in crystal form B according

to claim 1.

6. A pharmaceutical composition comprising, as active ingredient, an effective amount of
the compound of formula 1(B) in crystal form B according to claim 1, optionally together with
a pharmaceutically acceptable carrier.



R6 is hydrogen, hal ogen, Cl -C6al kyl, C2-Co6al kenyl, C2-C6al kynyl, hydroxy,
hydr oxy- substituted G -C6al kyl, G -C6al koxy, C3-C6cycl oal kyl, cyano,
-C(=0) H, wbenw084¢s03- C6cycl oal kyl )G - C6al kyl , ( C3- Cocy eCoaipkgtopSR43

- Coal koxy, (G - C6al koxycar bonyl am no)CL - WD 2010/ 084050PCT/ EP2010/ 050243
- 45 - Co6al koxy or (Cl-Co6al kyl carbony! g no) C1- C6al koxy,

(am no) C1- Céal koxy, (di nethyl am no) C1C6al koxy, or

(G - C6al koxycar bonyl ) G - CGaI koxy, mis 1 to 5, e. g 1l or 2, in free form or

in salt _for sai d net or process .conprisin of t he
ol 571 " R masAen Fomposiie RpmPESng A CTer o Kret ik, | JA R

sel ecteg fab@imhbetogbrauﬁ ﬂfmrr@@tﬁb.ﬁg&)nowtﬁela@cﬂh@Iethemﬁbuh@auyaaa%pmgrwm t he
formula | . so that RL* and Rl re identical to rgﬂlffer nt from each ot her,

or R4 PE tiqqally fpseciainy W a paarmagerlirally acoept R FIUENBEBEGRd of the
formula I, or a salt thereof under sinultaneous or sequenti al condensatlon
and cycllsatlon conditio with an aniline co nd of the fornul
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formulajl, to give a correspondi ng conpound of the fornula | wherein R4 is
Ri*-CX:O)- with R1* as defined for a conpound of the fornula Il, or R4 is
H, and the remaining substituents are as~de{ined for formula I,

respectively; and, if desire i -tﬁerlfylng a free hydroxyl
group R4-0 with a conpompd o or o V) “B4"-X(1V) wherein X is OH or
an active derivative thereg Nis an acyl nD|et esterifying or an
etherifying noiety conpleti ilied or etherlfl hydr oxyl 1R4-0 as
defined for a conpound mH~t hegformit a R, respectively; and/or, if desired,
converting a resulting free cbnpound of "the fornula | or preferably la into
its salt or converting a resuf¢ing salt or a conpound of the fornula I or

preferably la into its free form
wherein

Ry is Ci-Cealkyl, (C+-Csalkyl)Cy-Csalkyl, di-(C4-Cealkyl)Cy-Cealkyl or Cs-Cecycloalkyl, di-
(trifluoromethyl)C+-Cealkyl, Rs-O-(C+-Cealkyl)- in which the alkyl chain is optionally substituted
by trifluoromethyl, (NC)-C;-Csalkyl-, (R1;R11N-)Ci-Cealkyl-, or (C4-Csalkyl)-SO,-(C4-Cealkyl)-,
wherein Rg, R1o and R;; are each independently H or C;-Cealkyl;

each R,, independently, is halogen, C;-Csalkyl, halogen-substituted C;-Cgalkyl, hydro-
xyC+-Cealkyl, cyano, a group —C(=0)-Rs,, where Ra, is Ci-Csalkyl, Ci-Cealkoxy-, RioR11N-,
R1oR11N-(C4-Cealkyl)-, -SO,-(C4-Cealkyl), Rg-O-(C=0)-, wherein Rg; Ry, and Ry; are as
defined above, unsubstituted or substituted phenyl wherein the substituents are 1 to 4
substituents independently selected from the group consisting of halo, hydroxy and C;-Ce-
alkyl, or a 5- or 6-membered saturated or unsaturated heterocyclic ring having one, two or
three heteroatoms selected from N, O and S and optionally including a further substituent
selected from halo;

R is hydrogen, halogen, C;-Csalkyl, C.-Cgalkenyl, C,-Csalkynyl, hydroxy, hydroxy-substituted
Ci-Cealkyl, C;-Cealkoxy, Csz-Cecycloalkyl, cyano, -C(=O)H, phenyl, (Cs-Cecycloalkyl)Cy-
Csalkoxy, (C4-Cealkoxycarbonylamino)C,-Cealkoxy or (C4-Cealkylcarbonylamino)C,-Cealkoxy;
R, is H (= hydrogen), or R4-O is esterified hydroxy or etherified hydroxyl; especially R4 is H;
Rs is hydrogen or hydroxy;

Re is hydrogen, halogen, C1-Cealkyl, C,-Cealkenyl, C,-Csalkynyl, hydroxy, hydroxy-
substituted C;-Cealkyl, Ci-Cealkoxy, Cs-Cecycloalkyl, cyano, -C(=O)H, phenyl, (Cs-
Cecycloalkyl)C4-Cealkyl, (Cs-Cecycloalkyl)C4-Cealkoxy, (C4-Cealkoxycarbonylamino)C;-
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wherein R, is Ri*-C(=0)- wherein R;* is independently selected from the group of meanings
of Ry as defined for a compound of the formula | so that Ry* and Ry are identical to or
different from each other, or R, is H, and Ry and Rs, Rs and Rs are as defined for a
compound of the formula |, or a salt thereof

under simultaneous or sequential condensation and cyclisation conditions with an aniline

compound of the formula Il

@ R2(m)
H_N

2

wherein R, and m are as defined above for a compound of the formula |,
to give a corresponding compound of the formula | wherein R, is R{*-C(=0)- with Ry* as
defined for a compound of the formula Il, or R4 is H, and the remaining substituents are as
defined for formula |, respectively;
and, if desired, acylating or etherifying a free hydroxyl group Rs-O with a compound of the
formula (V)

R,”-X (IV)
wherein X is OH or an active derivative thereof and R4” is an acyl moiety esterifying or an
etherifying moiety completing esterified or etherified hydroxyl RO as defined for a
compound of the formula |, respectively;
and/or, if desired, converting a resulting free compound of the formula | or preferably la into
its salt or converting a resulting salt or a compound of the formula | or preferably la into its

free form.



where in the conpound of the formula la RL is 1-nethylethyl; WO
2010/ 084050PCT/ EP2010/ 050243 - 47 - R2 is cyano in p-position of the phenyl
ring rel awoveloossasot he phenyl carbon binding to the ri n@CRiEPR@GBH02UH
formula I'; R3 is hydrogen; R4 is hydrogen; and mis 1, conprising reacting
a conpound of the forrmula I, R50 (Il)ggherein RA&'" is H each of RS and R6
is hydrogen and R1 and R3 are as just defined for a conmpound of the formul a
|, or a salt thereof, under sinultaneous or sequential condensation and
cyclisation_conditions with an apiline copgpound aof .the formula I, 2(m
(V1) aBer o S RiScet Or iAo tocd o Shidea IF Siaia ot Natgen i
for mul atde reafshing $ynitssd InGeimul@ NM&VE the theanings Wivehg idringR Icompound of t he
ferably la into its salt or c rti a resulting salt or

formula |. or pr n n

s compodfid eRNRdEr RIBFFR% CRMPriShS gpaRias AfoyROMN Al BeifeRTA e form 11, The
process or nethod according topglaim8 or 9, further conprising

synt hesi zi ng the conpound_of the fofjnrula Il wherein Rl, R3, R4*, R5 and R6

are as defined for a conpdd mula Il inclaim8 or in claim9,
by oxidizing and, if R4* in @ pound pf the formula VI is R *-C(=0)-

wherein R * is independentl romthe group of nmeanings of Rl as
defined for a conpound di,Qhe Tyor mul in claim8 so that R1* and Rl are

identical to or different fromleachot hdk, and thus R4* is not hydrogen,
then if desired in addition hydfolyzing, a conpound of (he formula VI, WO

2010/ OSﬁ%gpe?r%i%ﬁy&%é)é%%é% Rs, Rs and Rg are as defined for a compound of the formula
[, or a salt thereof,
under simultaneous or sequential condensation and cyclisation conditions with an aniline

compound of the formula Il

@ R2(m)
H_N

2 (1)
wherein R, and m are as defined above for a compound of the formula | in claim 1,
to give a corresponding compound of the formula | wherein R, is H, and the remaining
substituents are as defined for formula |, respectively;
and, if desired, converting a resulting free compound of the formula | or preferably la into its
salt or converting a resulting salt or a compound of the formula | or preferably la into its free

form.

10. The process or method according to claim 8 or claim 9 for the manufacture of a

compound of the formula la in free or salt form,

R,O N R,

where in the compound of the formula la
R, is 1-methylethyl;



- 48 - (VI) wherein the noieties RlL, R3 and R5 and R6 are as defined for a
conpound of the formula Il inclaim8 or inclaim9, and R4* is R *-C(=0)-
wherei n RYO 208)/8¢d5ect ed from the group of substituents aefrinreaofnsnr4Rl as
defined for a conpound of the formula | in claim8, wherein R4* and
R1-C(=0) are different or identical, tgthe correspondi ng conpound of the
formula |l which can be obtained and used in the subsequent synthesis of

t he conpound of the formula | in free or in salt form 12. The process or
met hod ccordln to claimill I‘ISII’] oxidizin conpound .of the formul a
VI wher 8% i® §YR0T p2position & THecghagyl ingreiaively 1§ el hen aionnianging 1& Beditked
fromtha.t@@@mm mfmlmganl ngs of Rl as defi ned for a conpound of the fornula I
in clai 8 so that R1* and Rl are identical to each other, and thus R4* is
not hydFelfeWIredsd: t he ot her noieties and synmbol s have the meanings given
for a cmmwwog@‘n bhe formula | in claiml1, and in addition hydrolyzing the
oxi di zed conpound of the fornmula VI to the correspondi ng conpound of the
formul a"® wherein |:14* is hydrogen and the other symbol s are as defined
in clai gbBprisidgreattify ROGBESNPS! thetdmediaagcording to claim 10, further
conprising the synthesis of the conpound of the fornmula Il wherein R4' is
H each of R5 and R6 is hydroggn H RL and R3 are as defined for a
conmpound of the fornula IR| n 0, or a salt thereof, by oxidizing and
in addition hydrolyzing a coy d” of ‘athe formula VI, (VI) wherein the
noieties RlL and R3 are as de for conpound of the formula | in claim
12 each of RS and R6 is di 4*|s Ri *-C(=0)-, wherein R* is
1-net hyl ethyl, so that R4* que identical, to the correspondi ng
compound of the fornula Il wheRgin I: 14* WO 2010/ 08405Q0PCT/ EP2010/ 050243 -
49 - is hydrogen which can be obtained and used in the 'subsequent synthesis
of the ebeyiumy ethém:hfofrnghrad Rslig hfdregemand iR saldt Rf arenas jubt détreedpioo@ess
or nethqad acco qlt@? o Ial m 13| hf}Jr her conpri sing synthesizing the
corrpounﬁoraPoT ° f?ul 5 |°'§,@18% iR, R3, Ra*, R5 and R6 are as defined
for a canperusichuttéindooe droeremubatldl Icondlenslaaa')rmaﬂla dyylisatjtyrh gbnditiors wimaauadinef t he
formul a VII I ai pression including the free conpound or a salt

t her eof SOMRRY ?fﬁ%‘ﬁ% f-’%ﬁg’nd R6 are as defined for a conpound of the

formul a II inclaiml13 with a!cid of the formula VII1, R1"-COOH(VIII) or

a reactive derivative thereof t her sinmultaneously reacting the free OH
and NH2 group in formla Vi tni ng these groups sequentially, then
ei ther using the sane aqqdl of ¥o6rnmula VIIIl or its reactive derivative, or
two different acids of the fornula VI11, in the lattlr case the first to

acyl at emﬁh@ﬁenﬁ Ry §ﬁd nt 418 a%%s@@@ﬂﬁé?i a?éb\&b%rea éd’?ﬁpo’iﬁ@%‘ﬂﬂw&fbﬂh‘mﬂa |V\/nere in fornula
VIIl RI" is Rl R1* as defined for a conpound of the formula Il in claim

13. 15. anghef ﬁ?%r@ésgorly?rtﬁﬁt%r@amﬁ%gﬁ%lPﬁ@pf"dﬁ%q’fdh%f(ﬁmUﬁﬁ'e?ré?rﬁfeéa%lf?ﬁ%?dﬁ of
the for gyt 8r éMveRRY a resulting salt or a compound of the formula | or preferably la into its free

form.

11. The process or method according to claim 8 or 9, further comprising synthesizing the
compound of the formula Il wherein Ry, Rs, R4*, Rs and Rs are as defined for a compound of
the formula Il in claim 8 or in claim 9, by oxidizing and, if R,* in a compound of the formula VI
is Ry*-C(=0)- wherein R;* is independently selected from the group of meanings of Ry as
defined for a compound of the formula | in claim 8 so that Ry* and R, are identical to or
different from each other, and thus R," is not hydrogen, then if desired in addition
hydrolyzing, a compound of the formula VI,



CH3 HN CH3 0 (A which falls under formula |l is reacted under

si mul t aneous or sequential condensation and cyclisation conditions with a
conpound WO 20tvs8fi@omul a (B) - 50 - (B) which falls umrdemEprhawmmi2a3l||l to
manuf acture a conpound of the fornmula (C N/ (C which falls under formula

l. -48 -
R5
R, CH,
o
A0 X
R R
’ (V)

wherein the moieties R+, R; and Rs and R¢ are as defined for a compound of the formula Il in
claim 8 or in claim 9, and R, is R;*-C(=0)-, wherein R;* is selected from the group of
substituents defined for Ry as defined for a compound of the formula | in claim 8, wherein R,
and R;-C(=0) are different or identical, to the corresponding compound of the formula Il
which can be obtained and used in the subsequent synthesis of the compound of the

formula | in free or in salt form.

12.  The process or method according to claim 11 comprising oxidizing a compound of the
formula VI wherein the R,* is R{*-C(=0)- wherein Ri* is independently selected from the
group of meanings of R, as defined for a compound of the formula | in claim 8 so that Ry*
and R, are identical to each other, and thus R,* is not hydrogen, and the other moieties and
symbols have the meanings given for a compound of the formula | in claim 1, and in addition
hydrolyzing the oxidized compound of the formula VI to the corresponding compound of the
formula Il wherein R4* is hydrogen and the other symbols are as defined in claim 8.

13. The process or method according to claim 10, further comprising the synthesis of the
compound of the formula Il wherein R, is H, each of Rs and Rg is hydrogen and R, and Rs
are as defined for a compound of the formula I in claim 10, or a salt thereof, by oxidizing and
in addition hydrolyzing a compound of the formula VI,

R

5

R, O N*«
? (V1)
wherein the moieties Ry and R; are as defined for a compound of the formula | in claim 12

each of Rs and Rs is hydrogen, and R, is Ri*-C(=0)-, wherein R;* is 1-methylethyl, so that
R. and R;-C(=0) are identical, to the corresponding compound of the formula Il wherein R,*
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is hydrogen which can be obtained and used in the subsequent synthesis of the compound

of the formula | in free or in salt form.

14. The process or method according to claim 13, further comprising synthesizing the
compound of the formula VI wherein Ry, Rs, Ry*, Rs and Re are as defined for a compound

of the formula Il in claim 13 by acylating a compound of the formula VI,
R

5

CH,

HO NH

Rs (VI

said expression including the free compound or a salt thereof — wherein Rs, Rsand Rs are as
defined for a compound of the formula Il in claim 13 with an acid of the formula VIII,

R,”-COOH (VIIT)

or a reactive derivative thereof, either simultaneously reacting the free OH and NH, group in
formula VIl or reacting these groups sequentially, then either using the same acid of formula
VIII or its reactive derivative, or two different acids of the formula VIII, in the latter case the
first to acylate the first, the second to acylate the second group, where in formula VIII R,” is
R; or Ry* as defined for a compound of the formula Il in claim 13.

15.  The process or method according to claim 8, wherein a compound of the formula (A)

Os_ _OH
CH,

H
N

o)

which falls under formula Il is reacted under simultaneous or sequential condensation and

cyclisation conditions with a compound of the formula (B)
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(B)

which falls under formula Il to manufacture a compound of the formula (C)

N
0
N
HO N‘J\7~—CH3
H,C ©)

which falls under formula I.



