WO 03/ 066603 PCT/ EPO3/ 01140 -1 Qui nazolinone derivatives and their use as
CB agoni sts The present invention relates to novel quinazolinone

deri vati vwe,0300666p3 ocesses for their production, their useCagP03/01140
pharmaceutical s and to pharnaceutical conpositions conprising them Mbore
particularly the present invention proviides in a first aspect, a conpound
of formulal R OR' ORR3 l1la RHONRa RB N~ R5 (1) R6 wherein R RZ,
R3, R4 and R5 i ndependent |y are hydr ogen; hal ogen; C, - C4al kyl ;

C2- C4al ycl. 4 | kvl C, - C4al kyl ;

4 BVeys BIEYSS ayg yC, - C4al koxyC, - C4al kyl ;
hydr oxy; hydroxyC C4a| kyI phenyl C C4a| kyl which is optionally
substituted by hydroxy, C,-C4al koxy, carboxy,
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car bocyclic group having 5 to 10 ring atom; or an aromatic or aliphatic

heteroc I|c to 10 r 0 ich one, or three are

ot o o MesmparcapIarpreskntinBerayidesiy Sdistasad & fampored ¢ dormua |

-CH2-0-C(O -N(R12)R13, -CH2-X-C(O -R14, C, -C4al kyl or hydroxyC, - C4al kyl ;

R7, R8 and R9 independently are C, -C4al kyl; R10, and R' independently are

hydr ogen, C, -C4al kyl; C2-C4al kenyl; C3- C7cyc| R kyl ; C3-

Crcycl oal kyl C, - G4al kyl; C, - C4al koxyC C4aIR5 | A C, -R34al kyl car boxy;

hydr oxyCl- C4al koxyC, - C4a| kyl ; hy@ro dr pxy - C4al kyl ; phenyl C, - C4al kyl

which is optionally substi tLR%\ \ 1 ad koxy, car boxy,

C, - C4al koxycar bonyl C, - C4al kyl , @, foxygar bpnyl™?  cyano; | 10 and R1 1

formtogether an aliphatic heterqp 2 ﬁr/ up Raving 5 to 10 r‘ g atons of

which one, two or three are hetdko atonsNseNegted from ni trogen, oxygen and

suI fur; R12 and R13 i ndependent|y are hydrogen, C, -C4al kyl, C2-C4al kenyl
C7cy3¢ Haadiky! - Crcycl oal kyl C, - C4al kyl, C, - C4al koxyC, - C4al kyl ,

hydr oxy Czi4a$ koxyC ;CAal kyl ,  hydroxyC, WO 03/ 066603 PCT/ EP03/ 01140
R*and R® mdependently are hydrogen; halogen; C;-C,alkyl; C,-Cjalkenyl; Ci-

Cieycloalkyl; C3-CreycloalkylCy-Caalkyl; C4-CyalkoxyCy-Caalkyl; C4-Cqalkylcarboxy;
hydroxyC,-CaalkoxyC,-C,alkyl; hydroxy; hydroxyC;-Caalkyl; phenylC,-Cjalkyl which is
optionally substituted by hydroxy, C,-Csalkoxy, carboxy, C;-C,alkoxycarbonylC;-C,alkyl, C4-
Cqalkoxycarbonyl, cyano; -SO;R'®; cyano; -SO.N(R")R'; -S-R™ or -SOR™; or R' and R? or
R? and R® denote, together with the carbon atoms to which they are attached, an aromatic

or aliphatic carbocyclic group having 5 to 10 ring atoms or an aromatic or aliphatic
heterocyclic group having 5 to 10 ring atoms of which one, two or three are hetero atoms
selected from nitrogen, oxygen and sulfur,;

R® is ~CH,-0-C(0)-N(R™)R"3, —CH,-X-C(0)-R", C,-C,alkyl or hydroxyC;-Caalkyl;

R, R® and R® independently are C;-C,alkyl:

R and R" independently are hydrogen, C;-Cjalkyl; C,-Cjalkenyl; C;-C;eycloalkyl; Cs-
CrcycloalkylC4-Caalkyl; Cy-CialkoxyCy-Caalkyl; Cy-Caalkylcarboxy; hydroxyC,-CaalkoxyC;-
Csalkyl; hydroxy; hydroxyC,-Caalkyl; phenylCs-Cjalkyl which is optionally substituted by
hydroxy, C;-Cjalkoxy, carboxy, C4-CsalkoxycarbonylC;-C,alkyl, C4-Caalkoxycarbonyl,
cyano; or R"® and R"' form together an aliphatic heterocyclic group having 5 to 10 ring
atoms of which one, two or three are hetero atoms selected from nitrogen, oxygen and
sulfur;

R'? and R"independently are hydrogen, Cs-Calkyl, C,-C,alkenyl, Cs-Ccycloalkyl, Ca-
C:cycloalkylC4-Caalkyl, Cy-CsalkoxyCs-Caalkyl, hydroxyC,-CsalkoxyC-Calkyl, hydroxyC;-



-2 C4al kyl, di hydroxyCl- C4al kyl, Cl-C4al koxycar bonyl C1- C4al kyl ,

Cl- C4al koxycar bonyl, cyano, - S02R10, -S02N(R10)R', -S-R10, -SOR10,

- C1- C4- al Wolenesc892R10, - Cl- C4- al kyl ene- SOR10, - Cl- C4- al egirarpe3/N4EO2R10,
- Cl- C4- al kyl ene-CON(R10) R*, -CON(R10)R', -Cl1-C4-al kyl ene-

C(O OR10, fluoroal kyl, or R 12 and R13 f.erom a substituted or unsubstituted
al i phatic heterocyclic group having 5 to 10 ring atoms; R14 is NH,

Cl- 4al kyl -NH, C2- C4a| kenyl -NH, C3-Cr7cycl oal kyl -

co rovcloali e clalorc it Bepia gl S on, r.-

g |1 hxéi ; f’ﬁﬁ )C(ngs@flﬁi(’) Kk g0:NR')RTL-SRH ISR ad@maeln@len@stbzwq %llﬂc,-alkylene SOR10

- NH- S02N( Rl‘éyéa'a %RIP% N 50 k§! Qmelkgjep\é@mﬁ%‘w KR, -C.-Calkyiene-

155 ot s o )
, - - - al kyl ene

C( O) OR10, '}QIEFPPMFQ@R%WH&?\I&R& %gﬁtqnﬂﬁ ed or unsubstituted aliphatic

het er ocyﬁ IsQ\lIQFGP@4aIRWMHD€[325C4bﬂ<eﬂ| NHﬂcg-@Q@mbalk% r;uﬁ @3@70%&9{@ Lo,ye

rovi so en I’ ha en, e

!to rifluor orré{h’f\yha &a'kw§p 'F&’%’ﬁ(@'%kéﬁ/@ &4%'?{@#%8)/45@&91-%%% or

met hoxy aniNHRSdih§dre IRyONH- dilko QB&% hpCRel,IgNHLY f-C9aKoxyEab kyl',
C2- C4al kenyl hygrozgﬁ?dmmg kyl Im{dél a°§;}' gné %gg\lRly ‘%g? wybeivbii

- Cl- &4-al kﬁ%ne SOR 0; in free base or acid addition salt form Conpounds

of the aneNH'-@PCﬁélkﬂéné -ONf rm%ssz@aIMH-seza(R’%Rl“d mfb,IG,PJIkMeLS-fR” nNHThe
i nvention is t e _under st ood a5|nclud ing t ch‘ gunds _of formul'a | in

free as vvels%o'%s' Ni-GeCeralkniane-SaRs atNH-Cy &ﬂkyl@"@ 't‘N"*‘pUGH'QM'@ﬂﬁ'LNEH or
hydr ochl or igts,REBLNH- cﬁl@4t@;@|@13p@@|qwe)ﬂjt L[QHJdO(NWQ)Rpt e @Lé}k |éadi tion

salts for pharma eutic Use in accgrdance with the' jnvention |ncI ude in
particul ar Gl QéORhytN"érﬂmrg?'f‘ﬂeors%ﬁ{bs“ﬂuf?df%r"ﬁﬁ‘l’%”t”t@qﬁ%"pﬁém belprosyelisgrenres are

preferred |Hgdig§grtgq0trﬂ£y,at&ﬁwg | ectively or in any conbination or
sub-combi nati on i s hydrogen, chloro, nmethyl, methoxy, -CH2C(O) OCH3,

-mzmzd@%@ﬁz:- C(O)N(CHS)Z “C(O) OCH3, cyano, -S02-1-pyrroli di nyI

- SO2CH3, , R
2 I g NS o oS S e S O

oref er abl y WYAwaRpERd RS, 65 Arsethes hrtvgemmowto] eamethosy and 'R Is hyarogen or
methyl, R is neither hydrogen, C.-C,alkyl, C,-Cyalkenyl, hydroxyCs-C,alkyl, ~-C4-Cy4-
alkylene-SO,R", nor -C;-C,-alkylene-SOR'";
in free base or acid addition salt form.

Compounds of the invention exist in free or salt, e.g. acid addition salt form. The invention is to
be understood as including the compounds of formula | in free as well as in acid addition salt
form, e.g. as trifluoroacetate or hydrochloride salt. Suitable pharmaceutically acceptable acid
addition salts for pharmaceutical use in accordance with the invention include in particular the
hydrochloride salt.

In formula | the following residues are preferred independently, collectively or in any
combination or sub-combination:

(a) R' is hydrogen, chioro, methyl, methoxy, -CH,C(O)OCHj3, -CH,CH,C(O)OCH;, -
C(O)N(CHgs),, —C(O)OCHj3, cyano, -SO,-1-pyrrolidinyl, -SO,CHj;, -SO,NHCHj3, -SO,N(CH3),, -
SO,N(CH3)CH,COOH, -S-CHj3, -SOCH;or R'forms with R? a =NH-CH,-CH,-CH,- or-CH=CH-
CH=CH- ring. R' is more preferably -SO,NHCHj;



(b) R2 is hydrogen, chloro, nmethyl, tri-fluoronethyl, or forns with R a
-NH CH2- CH2- CH2-, - CH=CH-CH=CH ring or with R3 a -CH=CH CH=CH ring. More
pr ef er ablwoOR/06@ohydr ogen; (c) R3 is hydrogen, fluoro, nerkylEPodo11Or NS
wth R a -CH=CH CH=CH ring. More preferably R3 is hydrogen and chl oro;
(d) R4 is hydrogen, chloro, nore preferaply hydrogen; (e) RS is hydrogen,
chloro, nore preferably hydrogen; (f) R6 is nethyl, hydroxynethyl,

- CHz- OC(O) N(R12) R13 and - CHz- X—C(O) R14 (g) R7 and R8 are met hyl ; (h)

RO is eth rop rmre R1O is 1- rrolldlnyl

- CHZCOO-(Ib '°9ﬁb/o%§erf“e LS"‘E&P ot ¥J| fﬁﬁé%%h R PlON Haelehhep -
hydrogerchmnfcrwmm mrmmwrmcﬂ-t:n emnhg maremféferaqﬁm? is hpﬂ:%@&ﬁ

2- hydr oxyet hy hydroxyprop¥l di propyl 3
(hydr oxJﬁ)eBh'ylhydf?gﬁS}d!Uef&@MW OFé%P? gvith. %—@@é‘@dﬁéﬁfﬁ” -ringp Mope sreferaply R

- CH2CH2 id\hydr chiére2C( O) OCH3, - CHZCO\IHZ 2,2,2-trifluoro-ethyl, or forns
wth R13a - - CHOH CH2- CH2- ring. More preferably R 12 is ethyl and
2- hydro>(9)33h'§Ihyd@HF"Féf@rPschPF?fﬁ@t?'YJ?ydeﬂeﬁs with R12 a

- CH2- maeﬁzwh%ga%m&b IYore(pidiefbly ibrogtht OH8, - NH CrRCHB, - Nrb GroCHRGHS,
2- hydroxesetshy XYPr O é 12 di hydrox pro

1- (hydrd HVF’)YI MHWFB%M iz F@(O) PNR dRD @rd R SOZCH3r

- NH CH2 TSa,g-ﬁaarel\lhthﬁZCHZ NH SO2CH3, -NH CH2C(O OCH3, -NH OH OH OH N N
N CH2 2‘h NH tTifluoro- ethyl [/ and / , nore preferably OH N and
2- hydr oXER §Ief'Nl—P" proQ)d)mNe,;gefgrabimg )ﬂ»r esent invention also provides a

process (fi@'°ikh t iGHLCOIOH: neét acid addition
salt thedr)eoflg epﬁ'rdrnlglgiﬂn% 03/’ 066603 P EPOS/%%Lblle%ébbwheg@n for the

pr oduct iR G @eﬁwhbm@rﬁaefbﬂnqreprﬁwablv f\xﬂ@sen,n R6 is -CH2-O (O - N R12) R13
and RL3 () e AR Satnyl! HiBp! #Rydtoxyelrf sHarky BRI 2 Ackigardgbrgh 1] | R
(hydroxymethyl)-2-hydroxyethyl, cyano, -CH,CH,-SO,CHj;, ~CH,CH;-S-CH3, —CH,CH,-NH-
S0,CHs, ~CH,C(0O)OCH;,—CH,CONH,, 2,2, 2-trifluoro-ethyl, or forms with R'*a ~CH,-CH,-
CHOH-CH,-CH,- ring. More preferably R'? is ethyl and 2-hydroxyethyl;
(m) R™ is hydrogen or forms with R'? a —CH,-CH,-CHOH-CH,-CH.- ring:
(n) R" is —=NH-CHs, ~NH-CH,CHs, -NH-CH,CH,CHj, 2-hydroxyethyl-NH-, 3-hydroxypropyl-NH-,
2,3 dihydroxypropyl-NH-, 1-(hydroxymethyl)-2-hydroxyethyl-NH-, -NH-CH,CN, -NH—-CH,CH,-
SO,CHa, -NH-CH,CH,-S-CHj, ~NH-CH,CH,-NH-S0O,CHj;, -NH-CH,C(O)OCH3, —NH-

OH OH OH
N@ » !

CH,CONHj,, 2,2,2-NH-trifluoro-ethyl, / and / , more preferably / ,
OH

/ and 2-hydroxyethyl-NH-;
(o) Xis O.

The present invention also provides a process for the production of a compound of formula I or
an acid addition salt thereof, comprising



ORT ORHONI Ra Rs R5 (Il) OHwlerein R, R, R3, R4, R5, R7, R8, and
RO are as defined above; wth a conpound of formula IIl (l11l1) O=C=N "R12
wher ei n RYD 03®6@83 def i ned above; or (ii) alternatively toPCT)EPDEO118NE

production of a conpound of formula | wherein R6 is -CH2-O-C(O - N(R12)R13
and R13 is hydrogen, the step of reacti.-yg.a conpound of formula IVR2 R1
R3 OR OR-ONRa R8I NRs OY (I1V) OO/ wherein R, R, R3, R4, R5,
R7, R8, and RO are as defined above; wth a corrpound of formula V WO

or (111 D REeSHetan it mhgind o Bhmuiad fnsf e B i ro Y ey e RV

- CH2- X-G?é@drﬁﬁeh,alil;ds%pef@aiatmgammw affformasdeclli Nng a conpound of fornula Vi
RZ RLR3 OR-ORHONI R4 R8 NRS5S

R® .
; R R
O R O
3 4
RS N//H R 1)
wherein R', R?, R?, R*, R®, R’, R®, and R® are as defined above:

with a compound of formula Il

(n

wherein R'? is as defined above: or

(ii) alternatively to (i) for the production of a compound of formula | wherein R® is —CH,-O-C(O)-
N(R'»R" and R" is hydrogen, the step of reacting a compound of formula IV

R2
1
7 R
O R O
9
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wherein R', R?, R®, R*, R, R’, R®, and R® are as defined above;

with a compound of formula V



OH (VI) O wherein RL, R2, R3, R4, R5, R7, R8, and RO are as defined above;
with a conpound of forrmula VII HR14 (VII) wherein Rl4 is as defined
above; orwQiospedéos t he production of a conpound of fornul CIi/ERh&eEdIN R6 =
-CH2-X-C(O-R14 and X = 0, reacting a conpound of fornmula VIII R2 Rl R3
O R-0ORNONRA R8 &~11 RS O (MI1). g OO0/ wherein R, R2, R3, R4, RS,
R7, R8, and RO are as defined above; vmth a conpound of forrrul a Vvil; or WO
03/ 066603 PCT/ EP03/ 01140 -6 (v) for the production of a conpound of
formula | wherein R8 is Cl-C4al kyl or hydroxyd -C4al kyl, the step of
reacting a conmpound of formula R2 7RLRB OROR(I1X) RIVN-R-
wherein Rl, R2, R3, R4, R5, Ri,Aa R8 are as defined above and R6 is

C, - C4al kyI or hydroxyCI C4aIR<yI with a conpound of formula X Y-R9 (X)
wher ei n bove and Y is a leaving group, e.g. halogen, e.g.
Br; and "Y"@éﬂ(}& 'ﬁ&stdﬁﬁn%q)gwlea Phed compound of formula | in free base or in
acid addition salt form Process (i) nay be perfornmed according to

o BB BB e ERLAR T ST GO AR,

the step of reacting a compound of formula Vi

R2
7 R1 R3
O R O
RU 4
(o) N R
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wherein R', R%, R?, R*, R®, R, R®, and R® are as defined above:

with a compound of formula Vii
H—R" (Vi)

wherein R' is as defined above: or

(iv) for the production of a compound of formula | wherein R® = ~CH,-X-C(O)-R" and X = O,
reacting a compound of formula Vil

o_ _O
\”/ (Vi
[0

wherein R', R% R®, R*, R%, R”, R®, and R® are as defined above;

with a compound of formula VII; or



commercially available or easily prepared. Processes (ii), (iii), (iv) and
(v) may be perfornmed according to conventional procedures, e.g. as

descri bedwpD30b@03 el evant exanpl es. Wbrking up the reacti @aTmPay/uriegs and
purification of the conpounds thus obtained may be carried out in
accordance to known procedures. Acid adggtiion salts may be produced from
the free bases in known manner, and vice-versa. The starting conpounds of
formulae 11, 1l and V are known or may be produced in anal ogous manner to
known procedures, e.g. as described in exanple 1. Conmpounds of fornula IV
may be produced by reacting a conpound of fornula Il with, e.g. phenyl

chl or of qvmt the productibAbf & aamp@mcnmdmmﬁ | Wiesreml Rias &\-C,akyl or WydrbxyG,XC amgl, X
are knomg nﬁxﬁﬁfggroduce n ous manner to known procedures, e.g.
as descr %E‘&P aﬁPmBQ'é’Pdp? efg' 3/ 066603 PCT/ EP03/ 01140 -7 The
conmpounds of the invention and their pharnacqqﬁlcale acceptabl e acid
addition salts, hereinafter referred to as agentsg of the invention,

exhibit val uabl e phar macol ogi cal e tested in vitro and in
animals, and are therefore usef 0 ma cals. In particular the
agents of the invention exhlﬂ > Top Recept or bindlgg activity.
More particularly the agents of t tigyp are active at tﬁe human CB1
and CB2 receptor. Cannabi noi d gl 6acti on of the agents of the

i nvention may be denonstrated by thelr ability to displace e.qg.

[3H] CP55\‘¢M;9e|iﬁ RérR%tm%am“ FANREANIRA stelze clRPhEd Sbdvs RNETEICI-TCallyl or h){ drbye)3 or
g nes, as dermonstrated in accordance with the follow ng test
met hods ke | CBl receptor binding assay The assay mxture conprises 75

pL of nenbrane suspension [nmenbranes from HEK293 cells transfected with
human CBl receptors from eptor Biology, Beltsville, MD.; 133 pg/nL in
assay bUfthéc %"ﬂqf‘;ﬂ”ﬁd?, 2.5 MM EDTA, 5 nM MyCl2 5 ng/nL BSA, pH7. 4),
approx, 10 pg/well)], 25 pL YWER¥S beads [Yttriumsilicate beag%) coat ed
wi th wheat germ agglutinin, "Anersham (40 ng/nL, 1 ng/well)] pL test

conpounavhereit R¥isAd§afmad abbvedand Al @lebﬁ?ggrou&[ e\l halbgsie.d B0 G/ mml ), New
n

Engl and Nucl ear; final concentration O. I'n assay uffer} Al
conponents are m xed, shaken at roomtenperature for 2 hours, then counted

on a Tfaﬂd%bﬁiverlrh@these@tdbt@ﬁ&cﬂcdmwﬂhﬂ@f I mUBAIr86lbish R aBiRREMBR sl fohM, PM
(R-(+)-[2, 3-di hydro- 5-

nmet hyl - 3-[ (4- nor phol i nyl ) net hyl ] pyrrol o[ 1, 2, 3-de] -1, 4- benzoxazi n-6-yl ] (1-

napht halpesodss Whﬁ@%@rﬁ%é@&o’éﬂcﬂn@tc EBhVér\th‘z)hal pfocedaldses.of 85 dbieibe®h
recept or bi ndln assa ft@he range of 1 nMto 100 pM preferentially

from 4 SKATEleT- JHHsRsP ecsﬁéS gredn WSW%‘PP&W'WE'SPWaMPueS are
cal cul atcemmenciéllyl valihble or easily prepared. Processes (i), iii), (iv) and (v) may be performed

according to conventional procedures, e.g. as described in the relevant examples.

Working up the reaction mixtures and purification of the compounds thus obtained may be
carried out in accordance to known procedures.

Acid addition salts may be produced from the free bases in known manner, and vice-versa.
The starting compounds of formulae i, Il and V are known or may be produced in analogous
manner to known procedures, e.g. as described in example 1. Compounds of formula IV may

be produced by reacting a compound of formula |l with, e.g. phenyl chloroformate.

The starting compounds of formulae VI, VII, VIII, IX and X are known or may be produced in
analogous manner to known procedures, e.g. as described in relevant examples.



using a logistic fit. K, values are calculated fromthe |IC50 val ues using

t he Cheng-Prussoff equation (K, = 1C50/(1+ ([L]/Kd)) where [L] is the

| i gand cowoants@bs on. Test |1: CB2 receptor bindi ng assay PCi&Eprassay0 m xt ure

conprises 75 pL of nenbrane suspension [nmenbranes from CHOK1 cells

transfected with human CB2 receptors fr%m Receptor Biology, Beltsville,

MD.; 133 pg/nL in assay buffer (50 nM Tris-HCl, 2.5 mM EDTA, 5 MM Md 2 5

ng/ mL BSA, pH7.4), approx, 10 pg/well)], 25 pL WGA-YS beads [Yttrium

silicate beads coated with wheat germ aggl utinin, Amersham (40 ng/ni, 1
g/ wel | )The cdmpoundsefithe iwpntiondndiihelr phannaoutically agcqmabiadm bddjtorosaite)

03/ 0666 4

Nuc oar TR EgD A8 epert gt BEARERIRA RedCRuabie e iftarbatte | ¢
are m xahendestecin vito anddmeniswiseard eneéher@fuor@usefmas phammeutmalst ed on a
Topcount. Non-saturable binding is neasured in the presence of 10 pM
(R-(+)-[2,3-di hydr o-5-

met hyl - 3a P@Tﬁcu‘@rtéﬁ agents/ofthe inventiopyexhibit egrnabingidd€B) recaptoebinding activit -Marg ( 1
napht ha %Hﬁfh@aa BRI of ﬁ\é’l%ﬁtl&lgre%ctlv-goa%ﬁesﬁu %10%%#%3?885%? CB2

recepto say are al'so 1 n the range
prefer erﬁanaablwd repeptor imk@raclion opthefagents nétrnggmen@orohay be demeesttatesiby theie | C50

val ues 3y ' St s, are
cal cur arivAd dHiep 65 LhibraEbid boittRnRahoild et sfpretBdifited ¢
| C50/ ( 1+HEK29B oREHOKATeembiiangs, iesg. ialh deimonsiratedtio acemdanceivath. tha followigg test  of t he
I nventi thus useful in the treatnment or prevention of disease
conditions 1n which cannabinoid receptor activation plays a role or is

i nplicated, e.g. in chronic pain, especially inflammtory, e.g. chronic

I nfl aquteg{lyd%ih@gﬁ*')@fr@s’q[&%g%a ei seases for exanple inflamatory airways

di sease Pul nonary Di sease (COPD), or in asthnsg,
rhiniti ghe assdy mixitae coyplisesel5 jai afeaembraogsumeinsmn gmgmbrariesfoim HEKRI3 cells

S et SRR MR ruhdahy gt Ricbbidrs, 1 REEHRb litiogh Bl RS S 132 PRy e

conf i r madsaybufiec (F00aRCEisA Ch 25t rakdED TA, tSeraM Mg@t; Bonlgy/mLeBSA, @47 4)capprokied i n

excam ned P 2% e PP ooy BEAER Slbe BRorh BT AREF 1ot ol

t he sciAmtershame (40emghnld dIng/wett mLSekttmpoehd il 4 % DMBQ and350 eI Fadiolidénsd ar

- thi P ICEebeq FiER GRMASENS) ERdin Mifeartinel BheEblsSugo iFs FRERERoE'

t hi ck ne$>9ffen} gtldtcioynﬂdngansaﬂe wmiixed| shaker aOrooim fenpetature. forTh Rowvspthen csurtedord

with a scle and skin cl and du
anti bi otTl% qn-sapﬁgglg rﬁ’ﬁ'fgs's "%ﬁﬁéurzfpl'%a%omﬁ?nfg EEQP%Q g@@e g'g}/‘ﬁ?) days
fol |l ow ngatls,tll-lsqet morpholinyl)methyl]pyrrolo[1,2,3-de]-1,4-benzoxazin-6-yl)(1-

naphthalenyl)methanone (WIN55,212-2, Tocris).

K; values for the CB1 receptor binding assay are in the range of 1 nM to 100 uM, preferentially
from 4 nM to 1 uM for the agents of the invention. The ICs; values are calculated in ORIGIN
using a logistic fit. K; values are calculated from the ICs, values using the Cheng-Prussoff
equation (K; = ICs/(1+ ([LVKq)) where [L] is the ligand concentration.

Test Il: CB2 receptor binding assay

The assay mixture comprises 75 L of membrane suspension [membranes from CHOK1 cells
transfected with human CB2 receptors from Receptor Biology, Beltsville, MD.; 133 pyg/mL in
assay buffer (50 mM Tris-HCI, 2.5 mM EDTA, 5 mM MgCl, 5§ mg/mL BSA, pH7.4), approx,

10 pg/well)], 25 pL WGA-YS beads [Yttrium silicate beads coated with wheat germ agglutinin,
Amersham (40 mg/mL, 1 mg/well)], 50 pL test compound in 4 % DMSO and 50 pL radioligand



Mechani cal hyperal gesia is assessed by neasuring paw w t hdrawal threshol ds
to an increasing pressure stimulus placed onto the dorsal surface of the
paw usi ngvansasmbyesyneter (Ugo- Basile, Mlan) with a cuPCofEPoz611260 g.
Wthdrawal thresholds are neasured on both the ipsilateral (ligated) and
contralateral (unligated) paw prior to.@garedose) and then up to 6 h
follow ng drug or vehicle adm nistration. Data are expressed as w t hdrawal
threshold (g) and percentage reversal of hyperal gesia cal cul ated accordi ng

to the f ] f | a: 03,0666 PCT/ EPQ3/ 011 reversal =
psi 1 at 4P HCHAR30 | BloRsBimolihuey ERRGT Rufigs ieloatsrieton PdaB el i 45509
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agoni sts ance Wi st andar est nethods, e.g.
as descr’]agg%agﬁy'ﬁﬂé%??ﬂqe()(W'Hlag%gg 9%?? IV: CBI functional assay Gprotein
activation is used as a functional neasure of receptor-ligand association
for G r te| n receptor,s. The basic chani s ehj nd otein
activalto e F%5§°F| éﬁﬁ gto '"HWQr?ﬁsayg?fﬁﬁ”eﬁo IR &nesrange ELEEBL t198}(“&DP) for
]guanos } rw&fgrenhényﬁmﬁnw ® '( ﬁﬁﬁl?c)r thU%géiﬂs of !hg(i?%ﬁﬁér?] Ve AO?%IU@% gg@w&ﬁ&be
ormo sine i 0 ospae
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menbr aneerissefequatiro@S £ @i 1+ i[L] ?5 QIélﬁeﬂngﬂP&dﬂceﬂtﬁétlowatlon- The assay
buffer conprises 25 nM HEP g/ 0.5 nmM anhydrous MgCl 2 (476

ng/ 0.5 L), 100 mM NaCd (2. 92 g/0.5 L) andOl%Bovine Serum Al bumin (0.5

9/ 0.5 QTHeQigerts of thaGhvnfiéh %'tlﬁusﬂ]s@ﬂﬁm&ﬁ@ﬁéétﬁﬁﬁior prévenfidn bfttiscb8é LaWitidAs in
reagents are prepared in assay 10 GDP (Sodi um salt; Sigma,

cat al ogy¥ighsaneabinod recgptgbgfctgat;onlqbayﬁ@ role 'srfmp"‘iﬂt?%ﬁeg n GZUOW'%Pa'B(ﬁFPeﬁ'WY 10
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NEGD30H,airways 9@?93929 QthfOI‘EF Rﬁfmg{‘&: ulmgparyiRiseasg (6GFD). A" i asthimgy Fhinitiss1

r ecept ofinfERRAtaND owéﬂﬁzaa?sec stifis, ePgmerfsm"au aaisﬁgxbanér@snusca@aﬂ.sogman%to
RBhCB1 382200) 10 pq raé(plﬁ)arthnsmc m., receptor concentratlon

( Bax) : Sf'nziiS%%ﬁﬂﬁﬁ tisH3 pL of cannab| noi d supplied nenbrane in
9497 pL of buffer (the nenbrane vial is thawed, rapidly diluted with assay
buffer and kept on ice); 5 x WGA PVT Sci ntillation Proximty Assay (SPA)
Beads (%Y'Qﬁﬁﬁ?'f‘?ﬂ%?ﬁa'ﬁlgﬁ% agepstBaYRA confiBnediprcerdance with standard t93t

methods, e.g. as described in the following test.

Test lll: Neuropathic pain model

Hyperalgesia is examined in the model of neuropathic pain induced by partial ligation of the
sciatic nerve as described by Seltzer et al. (1990). Briefly, Wistar rats (120-140 g) are
anaesthetised, the left sciatic nerve exposed at mid-thigh level through a small incision and 1/3
to 1/2 of the nerve thickness tightly ligated within a 7.0 silk suture. The wound is closed with a
single muscle suture and skin clips and dusted with Aureomycin antibiotic powder. The animals
are allowed to recover and used 12-15 days following surgery.

Mechanical hyperalgesia is assessed by measuring paw withdrawal thresholds to an increasing
pressure stimulus placed onto the dorsal surface of the paw using an analgesymeter (Ugo-
Basile, Milan) with a cut-off of 250 g. Withdrawal thresholds are measured on both the
ipsilateral (ligated) and contralateral (unligated) paw prior to (predose) and then up to 6 h
following drug or vehicle administration. Data are expressed as withdrawal threshold (g) and
percentage reversal of hyperalgesia calculated according to the following formula:



20 ng/nL) and 10 x Test conpound/ DMSO control. The follow ng are pipetted
I nto Packard PicoPlate - 96 plates (volunes/wells) to give a total assay
vol une ofwP3B/0@e03 25 pL of 10 x (500 pM GDP or Buffer (f@cTEPDROI1LG Nndi ng) ;
25 pL of 10 x Test conpound/ DWVSO control; 25 pL of 10 x GIPyS (for non
specific binding) or Buffer; 25 pL of ) x [35S5]-GIPyS; 100 pL of Human
Cannabi noid receptor (10 pg per well); 50 pL of (20 ng/nL) WGA PVT SPA
beads (1 ng per well). The plate is sealed with a topseal A cover and WO
03/ 066603 PCT/ EP03/01140 -10 vortexed for 2 mnutes. The plate is

i ncubat eg) ggr, omlP@fﬂ@@ﬂéthmséO‘fdopo%@sﬁrWSlla@édttﬁ’reBMéd’re‘(CB‘éc 6JB) at
800g f or "5 "M NUt esordntaterid Wreshof pPedbSP< Pailktetdd thrdshdld pr&fose Non-speci f i c
bi nd| ng i s determ ned using 10 l\/fDGT S, and this is subtracted from all
val ues. Pdsncylis @rpnelsseg aissta\saj@gre.e the doaeo&rampmedcﬁeceagsem totpredugeis® % he
presence, %gﬁ 4id mul atlon by agonist is defined as a percentage

I ncrease a ove evels, i.e., {[cpm (agonist) - cpm (no agonist)]/cpm
(no agonist)) x 100 Data are reported as nean S.E.M of one to six

experi t I ' ysi s of
concent iR ToiBE oA coflad o €1 Wi to Mokt R LERETIERuaph
(logistics algorithm M crocal Softvvare Inc. MA, USA) to calculate

per cent ' '

o il PRy RbRERA ot E61 gbfids oy Ko RN abHbantd WA Staniiedt IS,
t he samg)laatdescmmthalfqllemnaﬁﬁtl n the range of 1 nMto 50 NM
preferentially from2 nMto 3 pMfor the agents of the invention. Emax

values are in the range of 52%to 180% preferentially from80%to 180% for
t he agerfiest M: CBidfunctienal massay The agents of the invention are thus in
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Pegara. yanRane S3udseedt (GRP: fo Sroadiia S gsefite S PRCyERE BaBRH e voT
the tr ?&tydibl}tzablé fd)rﬁ'f dafam’rmtsnbryapgumosiuws 10v3-LIYhiophosphate WM@?&}-& and,
in parti

e treagtnent of severe chr.oni ey .ar , for
el & PrOAEBIATVAER IS pRse I TERts g B8 camIRtion ARERBIng AR
consequeémtdspbnsedtotre@ptar.acivalionassoci ated with bums, sprains, fracture or
t he Iik subse nt to.surgical o tive
anal ge5| be asgay &:ﬁqr COPHiZES Z%t"ﬂ@I 'ﬂ#@%? ﬁé]g Q%?Pgﬂ\ﬁa '@&p'ﬁa{ﬁa&é?-) i verse
genesi s,md0.9. L)fmo mbmacnqagzrgmw amP0.2 %AB6VinePSErumIBbimin((0B FO S Fdrtd S) |

rheumat o d, a tis, rheu t eno- novrtls out, capcer_ pain,
my of ascP&]glepéé Welh Rategyperime Jﬁ'f?/f tl'"F ?@PWW&F@Q%‘} arpmar%%i@saay RufferhtQRi ¢

neur opat@or (Fivim s@lt Sigméli cabidgue rive G-P1Ert 004 @harotr@mhlmrmmpéme #2d for 500
perloperatlve pain general surgery, gynecolog
M); 10 x GTPyS (Tetralithium salt; Sigma, catalogue no. G-8634; 1 mM stock, dilute 1:10 for
100 uM); 10 x [**S]-GTPyS (NEN Life Science, catalogue no. NEG030H, 250 pCi/ 20 pL; 10 uM
stock, dilute1:20,000 for 0.5 nM); hCB1 receptor membrane (HEK293 cells; Receptor Biology

Inc, catalogue no. RBhCB1 382200), 10 ug per well (stock 9.23 mg/mL, receptor concentration

(Bmax): 1.21 pmol/mg protein) = 103 pL of cannabinoid supplied membrane in 9497 pL of buffer
(the membrane vial is thawed, rapidly diluted with assay buffer and kept on ice); 5 x WGA PVT
Scintillation Proximity Assay (SPA) Beads (Amersham International, catalogue no. RPNQO0O01;
20 mg/mL) and 10 x Test compound/ DMSO control.

The following are pipetted into Packard PicoPlate — 96 plates (volumes/wells) to give a total
assay volume of 250 pL: 25 pL of 10 x (500 uM) GDP or Buffer (for total binding); 25 uL of 10 x
Test compound/ DMSO control; 25 pL of 10 x GTPyS (for non specific binding) or Buffer; 25 pL
of 10 x [3SS]-GTPyS; 100 uL of Human Cannabinoid receptor (10 ug per well); 50 uL of (20
mg/mL) WGA PVT SPA beads (1 mg per well). The plate is sealed with a topseal A cover and



surgery). They are further suitable as anal gesics for the treatnent of pain
associated with, e.g., angina, nenstruation or cancer. As

anti - i nf | womatoeseys ant i - oedena agents, they are further useicalgposetigo, for
the treatnment of inflanmatory skin disorders, for exanple psoriasis and
eczema. WO 03/066603 PCT/ EP03/01140 -13pThe agent of the invention are

al so useful for the treatnent of chronic psychiatric diseases, such as
depressi ons, depression and bi pol ar disorders, e.g. nanic-depressive

sychoses,, exirenme . psychotic states. e, g. mania, schizophrenia, and
B eost EHERRHOL IR e e PP aated A rePmirmperatire for 00 B FrRidugR
addi t i onBeéKiRarr6UB)@YB00G for 5EihGtat @fd icBurtédbh & Topedunt it afnufest
hyperactivity di sorders) and other attention disorders, e.g. autism
anxi ety Mqra%r@@sﬂc@mgwds F’Q@H“'_"&ﬁk'ﬁ@gﬂoa\‘}%egab?'aﬁ?ﬁdﬁ'?éﬁ S‘&%fa\ﬁ%ﬂlf"%a'_! Yrildes.
behavi ousah) Shdihg® 4588)e5h d A5EnBY ofRfonfet and Wiﬁ'é PRBENcEoISDPERRY dtihfulation

synptons, and for the treatnent and prevention of neurodegenerative

di sease,byaggnist is|defiegchas a pergeRtags dicreasnabayrbasal lgvelsHe.i nvention are al so
useful as snooth nuscle relaxants, e.g. for the treatnent of spasmof the
gastro-intestinal tract or uterus, e.g. in the therapy of Crohn's disease,
ul cerative colitis {Pnpagenishti ¢pns(neragonishl/enm (no-aganisthe 10 nuscl e
spasticity and trenor in e.g. nmultiple sclerosis. Furthernore, the agents
of the invention are also useful in the treatnment of ocul ar disorders

sel ect edPata ara fepertest aumean 3. 5M.7f oae taginexnenimentsorariermed instrilicate- Nevona and
neur odeqRBsl blek§ioRl hASFSE Sf é‘d?{&ght?étfaﬂ%ﬂfo 588ata® ?é}?orﬁ’iég Ui ORjin GerSiBh 2
especial |y in patients’ presenting ris factors For gl aucoia, suc?‘n as but
not excl(logisties gigernithm: Miarecab Saftwaredne MAUSA) to salrulateneseantggegnaxjmaleftach,

| auco I n r i | - | ' | | ar
gi sordgirftg"'aé'an;r{;51 %&gg%oza(@v&ﬂggg'i%x‘?ﬁe foﬁlgg&dr%agn?r% e%t) e %OJP P g'ra ﬁiggre(?JCtU
conpr ehdhgfiof WI58 2122 arthesamedlatedel s see Gol dbl um and M ttag, Vision
Research 42 (2002) 471-478): (1) experinmental glaucoma induced by

i ncreased intraocul ar pressure obtained - by |aser photocoagul ation of the
t r abecul Effso valugaae in the rangeof (1 ddite &0 pM| prefegentially, from 2 riy kn B aMior thez@ests of

42: 337- ) bgt s o 0 : :

4 350, 35S heIBROE L vaEk BRIK BeranlBbES2 R o faoe, AroRiiialifiin d¥fcto 160y o,
- by cadbepagents otthe inyention-ee episcleral/linbal veins in rats (as described
I n Shareef et al., Exp. Eye Res. 1995; 61: 379-382, Mttag et al., Invest.

Qphthal mol . Vis. Sci. 2000; 41:3451-3459) - by injection of hypertonic
sal i ne iTheagentgishthednyentiersarrdinusrin pattican usatyl sxtanmabifoidaeceplanagonists or.g.ded i n

MDT i SOl Efredtnent dEHBin JFY&HdTS endsiSdr actidiogPand Y anti-inflammatory and/or anti-oedemic
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, for example, useful for the treatment of pain,
inflammation and/or oedema consequential to trauma, e.g. associated with bumns, sprains, fracture
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 bone and joint pain
(osteoarthritis), rheumatoid arthritis, rheumatic disease, teno-synovitis, gout, cancer pain,
myofascial pain (muscular injury, fibromyalgia), lower back pain, chronic neuropathic pain, e.g.
diabetic neuropathy, phantom limb pain and perioperative pain (general surgery, gynecologic
surgery). 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, for example psoriasis and eczema.



WO 03/ 066603 PCT/ EPO3/ 01140 -12 - by intraocul ar injection of

al pha-chynotrypsin in rabbits (as descri bed in Fernandez- Durango et al.,
Exp. Eye Wo3/044883; 53: 591-596) - by intraocul ar injecti @eaTEPIBoEMI i gen in
rats (Mernoud et al., Gaefes Arch. din. Exp. Ophthalnol. 1994,
232:553-560) (2) experimental glaucoma jnduced by optic nerve (ON) injury

obtained - by ON crush in mce (Levkowtch Verbin et al., Invest.
Opht hal nol . Vis. Sci. 2000; 41 4169-4174) and rats (YoI es and Schwart z,
Exp. Neurol. 1998; 153:1-7) - ON transection in rats ~described in

Martin dheagentaf mﬁégventl@ﬁﬁﬁi?r%tﬁem' for the t&@#mentme'zrommsy i diseages, syehbnon
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(acute) I SC emamrasater opht’hal m ¢ vessel ature (as
descr i b@gyshetic statasra.@- reania) schizppfyerip, aWﬁéﬁlvmmood/ﬁ\ylngsmheremgwowzl 2074-

2084) ol b@ﬁ@&ﬁ%ge&r&{b Ih RAdiAEH, fhd wmﬁdmbsemkmem Aahuﬁ\{anemmmehat mol ogi ca

1991; y intraocul ar endothelin-1 injection in rats

( St okel Yyperaelivity dlsﬁvtesit) andyother afteation digogders;g.9. atmsmzanmty statesg genezalizedr
rabbits aﬁg%yed(\g hob@ Qs’?&vﬁﬁafg h6Se béﬂdvlburﬁ’&%t%y 2 S3edRY by LBal wnthdrawal

231:476-4 erlnenta ucoma | nduced xcrtotoxircity in rat
(i ntrao@g. aegatnqeéummﬁfanémth%mﬁtryentmﬁmaevgatmsofmeumﬁegcineamue disaese, esg

desc“b%‘%g%i?nevoﬁ%hgo gt al., Invest. Ophthalmol. Vis. Sci. 1996;

37:1618 spont aneous devel opnent of a secondary form (pi gnent
di spersion) of glaucoma in mce (DBA/2J, DBA/2Nnia, and AKXD28/ Ty m ce as

describ Qﬂi Sg%rﬁg g?fhﬁjrgrgﬁﬁ d?ére Is@'@etﬁ%ﬁrbd‘cﬁh mt88d re g’ﬁ;'f]s F%beg tl'fae\}ré%km th‘t ure

Genetics ohn et al., lnvest.
1998: 3§pamsof ihe Bastehistestingl dractLr uterusa B.9. mriherﬁ!er@mof Craods dlq@ss,oacessa_ta)a In
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prophyl act reventative treatnent as curative~or ease

nodi fyi ISQBIOISI@at ment, including treatnment of patients at risk of
contracting the disease or suspected to have contracted the di sease as well
as patients who are ill or have been diagnosed as suffering froma di sease
or nedi €aithermode, theyagenigoolibe oeaing arealseResiubinithe treatir@nfof oqutas disordess

i ndi cat r f ntion will, of
cour so, A5l #onPRRIERRlY BirkictRy Bfaont Fofif Rrtich ot A" ¢

admi ni stnemodegemivem@eaaem@\dapcIs otstbeemmmandfthe beticowan, eispecidilyiimpatientsat ed

as wel | p?e%eﬁﬁ?g fik f%tio}'sefopaltaﬁma,gtjcﬁ Q@b&%& Egéflljsf?\;elflqﬁﬂ}ntr%t)cﬁlgl'epressure,

family history of glaucoma, glaucoma in the contralateral eye and high myopia.

Efficacy in said ocular disorders can be established in the following animal models (for a
comprehensive discussion of the models see Goldblum and Mittag, Vision Research 42 (2002)
471-478):

(1) experimental glaucoma induced by increased intraocular pressure obtained
- by laser photocoagulation of the trabecular meshwork in rats (Ueda et al., Japan. J.
Ophthalmol. 1998; 42:337-344), rabbits and monkeys (March et al., Lasers Surg. Med.
1984, 4:329-335, Pederson and Gaasterland, Arch. Ophthalmol. 1984; 102:1689-1692)
- by cautery of two or three episcleral/limbal veins in rats (as described in Shareef et al.,
Exp. Eye Res. 1995; 61: 379-382, Mittag et al., Invest. Ophthalmol. Vis. Sci. 2000;
41:3451-3459)
- by injection of hypertonic saline into limbal aqueous humor collecting veins of rats (as
described in Morrison et al., Exp. Eye Res. 1997; 64: 85-96)



i nvention enpl oyed. For exanple, the anount of active agent required may be
determ ned on the basis of known in vitro and in vivo techni ques,

det er mi niwg@ d3@escbdNg a particul ar active agent concentr atricarerosotipe bl ood
pl asma renmai ns at an acceptable level for a therapeutic effect. In

general, satisfactory results in aninalgyare indicated to be obtained at
daily dosages of fromabout 0.01 to about 20.0 ng/ kg p.o. In humans, an

i ndi cated dai | y dosage is in the range of from about 0.7 to about 1400

ng/ day p.o. .. from about 50 to 200 con iently adm ni stered once
or in divi de@ydm%u'ab'“te& ion of 3lpha- é’éﬂ}"%ﬁ'ﬂ I &@dyepgp!@gg@Fpgpmeza al

dosage for ns kst Exp. Eyb Rl yggz;ogprsaesge)om about 0.2 to about 700 ny
of an agent of the inve ropriate phar rraceutl caI |y

ntion ad
accept abl e di-IbydHraosplagigection of glﬁﬁt'gf@éﬂf%ts Wewﬁﬁu%@b&r%w?
al ternati vel YogMnhaael6l 1994; 282858-560) topically in the formof a cream gel
or the like for exanple for the treatment of ‘conditions of the skin as
her ei nbef ore described or by inhalation, e.g. in dry powder form for
exanple for the treatnment of asthma. Exarrpl es for conpositions conprising
an agent of the invention include, e.g. a solid dispersion, an aqueous

sol uti ok2) &xpgrimeniat elavsoma inducsd Ry entis ngryeQBN injuny offainesienul si on and a

suspensi on of, 50NGrusﬁlrm‘l[i:éQE@k@OltdﬁWé%tet@f :ave“s@roaunam%f vf.sorswizeod 41n the
range of from he conpositio fered to a

pH in the rafdé9di74)ang. raﬂSrQSﬁ'nes and Sghwartz, Eé‘PgNel!fe| 69934 1§3 1b§/) a sw tabl e

buffer. The ao?rm tr@hselctiéh inrw@.rzsé eesc%sa # MErtiH e AU Invsst, r@;ﬁ-ﬁﬁélﬁbl Ghestical s.
The agents of fthe invention can be admnistered in vivo either alone or in

conbi nati on WOPE 4% BE36-224% Selaman etak|J. Bguiesel. Metheds i1996:i79:311@5)t r eat nent  of
di seases and. ‘B?@Qbérinﬁ’é?ﬁal'tﬁan%hﬂac@éfétlﬁél iSchdrhia NGSRRIFRF oﬁ%éﬁ‘fﬁ"é VédgelP! ays a

role or is inplicated including cycl ooxygenase- bitors, such

as specific dgpure (agidessribed i kafuente ebplodavesh Wé@?'e&'@xﬁ@') 2001 42:2074-
nonst er oi dal 2@9@ or @Hﬁmaraﬁvafwarqéhmw%é‘l {Bukni(ét o8; opfthhitlckida g c aci d,

propionic acid derivatives), vanilloid receptor antagonists, tricyclic
ant | depressa|29§ 188-147) Anaf ran| I (r), Asendin(r), Aventyl(r), Elavil(r),

Endep(r), beF'i}ﬂl‘a'o(:ulan er{}foﬂ@ilﬁmlﬁi(a&t)o P& \;}Bﬁél% af %i' r'f%@f"’drfhlha'Im%N\(lls Z%

Surnmontil (r), Tipramne(r), Tofranil

anti convul saR082;(43: §223 ©ntabhits ( @@BAﬁr @bsChre Exp. Ophthalgiob

WO 03/ 066603 2B¢Ch7ER@$f 01140 - 14 The pharmaceutical conpositions for
separate adm nistration of the conbinati on partners and for the

adm nistration in a fixed conbination, i.e. a single galenical conposition

COMp | S BbrimbABRYalcthe AR Wae.éaaggogﬁ Fots IR Shid ioh BP e AUEH | O

can be priepared in a manner s st a

ent er al amingeacidssorgheir a@ﬁ*ogt@étaéldesérmdpm/@m%k &t aladnvest. &phthalroel. Vis. Seiammal s,
i ncl udi REo6"ByY: 16c|gr%r2h§| ng a therapeutically effective amount of at | east
one

(4) spontaneous development of a secondary form (pigment dispersion) of glaucoma in mice
(DBA/2J, DBA/2Nnia, and AKXD28/Ty mice as described in Anderson et al., BMC Genetics
2001; 2:1, Chang et al., Nature Genetics 1999; 21: 405-409, John et al., Invest. Ophthalmol.
Vis. Sci. 1998; 39: 951-962, Sheldon et al., Lab. Animal Sci. 1995; 15:508-518)

In the present description the terms “treatment” or “treat” refer to both prophylactic or
preventative treatment as well as curative or disease modifying treatment, including treatment of
patients at risk of contracting the disease or suspected to have contracted the disease as well
as patients who are ill or have been diagnosed as suffering from a disease or medical condition.



phar macol ogi cal ly active conbi nation partner alone or in conbination with
one or nore pharmaceutically acceptable carriers, especially suitable for
ent eral owopamessber al application. Novel pharnaceutical @EoTEPSS/DiI1ANS
contain, for exanple, fromabout 0.1 %to about 99.9 % preferably from
about 20 %to about 60 % of the activeqgngredients. Pharnmaceutical
preparations for the conbination therapy for enteral or parenteral

adm nistration are, for exanple, those in unit dosage forns, such as
sugar-coated tablets, tablets, capsules or suppositories, and furthernore

ampoul e€or the abgye indigations & annrepria;dosage etibe assntﬁ Pk ihgrirvention wil, ofEPHER, Kknown
per se, vfa@rde%é Jthd?‘%%\'ﬁpl@fthé PR IRl of aueﬁimau&{ ﬁﬁgﬂg@hhf&% argar -

coating, dissolving | yophi I'l zi ng processes. reci ated that

t he uni tsevesity efithe mndstlon@@msutwatqd@%i welasikg reladive aptﬁew ?frth%ﬂa wbnr\ageménf theose
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separately at dlfferent t| nmes dur| ng the course of therapy or concurrently
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adm ni steri SO enconpasses the u na I on
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"adm nistering"” is to be interpreted accordingly. V\D 03/ 066603
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t he dosa gi nen I'n accord ors

i ncl udi ﬂgemmntwmenayrbeammmctmraenh! ortheramge loé e.g. noad 3.8tal9. ﬁe@gitoonMdlyia)n
of the fdbfé(rjg of* Physician, clinician or veterinarian of ordinary skill
can rea l{fferm ne and prescribe the effective anmount of the single
active |ngred|ents

The agents of the invention are also useful as research chemicals.

The agents of the invention can be administered in vivo either alone or in combination with other
pharmaceutical agents effective in the treatment of diseases and conditions in which CB1 or CB2
receptor activation plays a role or is implicated including cyclooxygenase-2 (COX-2) inhibitors,
such as specific COX-2 inhibitors (e.g. celecoxib and rofecoxib) and nonsteroidal anti-
inflammatory drugs (NSAIDs) (e.g. acetylsalicylic acid, propionic acid derivatives), vanilloid
receptor antagonists, tricyclic antidepressants (e.g. Anafranil®, Asendin®, Aventyl®, Elavil®,
Endep®, Norfranil®, Norpramin®, Pamelor®, Sinequan®, Surmontil®, Tipramine®, Tofranil®,
Vivactil®, Tofranil-PM®), anticonvulsants (e.g. gabapentin), and GABAg agonists (e.g. L-
baclofen).



required to prevent, counter or arrest the progress of the condition.
Optimal precision in achieving concentration of the active ingredients

wi t hi n t woroatg®os hat yi el ds efficacy without toxicity r®quEPe30E4¢ egi men
based on the kinetics of the active ingredients' availability to target
sites. In general, satisfactory resultsqjn aninmals are indicated to be
obt ai ned at daily dosages of fromabout 0.01 to about 20.0 ng/kg p.o. In
humans, an indicated daily dosage is in the range of fromabout 0.7 to
about 1400 ng/day p.o., e.g. fromabout 50 to 200 ng, conveniently

adm ni stered once or in divided doses up to 4 x per day or in sustained

rel ease Tfh@r;mhnﬁséﬂuuaa ofPosificHsTor sepaptd aministatibh aPihg c@mmatué:epémms aheut
0.2 to about n% | n accor dancge V\nththefogé%ﬁ qg theé)éesen
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i ndi cati ons herei nbefore set fort har naceut i cal sition
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whi ch C%ﬁﬂﬁ‘ﬁbd&ﬂhéﬁll?%@ﬁﬁtﬁle asrtibrsabspiitialy QNfabl% foPéftefd of g*aréﬁ@kdl aphIRdtion.
conpri sing an agen i nvention and a carrier. A nmethod for the

treatment of any particular indication hereinbefore set forth in a subject

in  neeqidvBRiHaphavdlitied @ éut.&%sc@m ToSé@Mple] fdth &5dut 0l %80 8BBMIYY, P, an
agent of the invention; 03/ 066603 PCT/ EP03/ 01140 -16 (3") A nethod for

treat i ngreferaplydirsm apoy 20 “aite lput 68 %5 tha #5tive ingredignts Phasmasatiedi d recept or

activati %ba%t%‘r‘@ f@\' tﬁé’h&'nﬁlhaﬁo"h th@ﬁ&'pk/?@téﬁibrﬁl%?}%feﬁté?gl aﬂﬁ%@ﬂréﬂoﬁrdré‘%lt 0 a
mammal i n need thereof her apeuti cal ectlve anount of an agent of
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i n which cannabinoid receptor activation plays a role or is 'inplicated;
(5) A nB1awEr KrowieRsrisedfonByaeple bimreass of cenyentinfiahmbinga granylatiag,gugar-

conconi 3addgy dREollifg %e%smﬁng pr%f:eée& h@m%tap?%tétad fhi @u%tdn}{%oﬁigﬁﬁ&ta of an
agent of the invention 'and a second &‘W ance sai d secon rug

subst anéempisaten patnes cantgingdimpan wgéﬂcturcll %ﬁa@m@oS@ae foraunead natin itselfi ons
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ef fective anount of an a&z of the invention and a second drug Substance,
sai d_seddminigiraign oiia plusaideotsiasage paits- exanpl e for use in any of the
particul ar indications hereinbefore set forth.

In particular, a therapeutically effective amount of each of the combination partners may be
administered simultaneously or sequentially and in any order, and the components may be
administered separately or as a fixed combination. For example, the method of delay of
progression or treatment of a proliferative disease according to the invention may comprise (i)
administration of the combination partner (a) in free or pharmaceutically acceptable salt form
and (ii) administration of a combination partner (b) in free or pharmaceutically acceptable salt
form, simultaneously or sequentially in any order, in jointly therapeutically effective amounts,
preferably in synergistically effective amounts, e.g. in daily dosages corresponding to the
amounts described herein. The individual combination partners can be administered separately
at different times during the course of therapy or conCurrently in divided or single combination
forms. Furthermore, the term administering also encompasses the use of a pro-drug of a
combination partner that converts in vivo to the combination partner as such. The instant
invention is therefore to be understood as embracing all such regimes of simultaneous or
alternating treatment and the term "administering"” is to be interpreted accordingly.



The preferred conmpound of fornmula | for use in accordance wth the

invention is that of Exanple 2. This conpound is a potent CB agonist (EC50
i n the CBYofamedsh®nal assay of test IV = 0.132 0.019 M PEmmEPOsOHAY 5 %,
in particular CBl agonist, in vitro (Ki in the CBl receptor binding assay

of test I = 0.034 0.003 M and CB2 agomyst, in vitro (Ki in the CB2
receptor binding assay of test Il = 0.011 0.0035 M. The D50 value in the
neuropat hic pain nodel of test I I | for the conpound of exanple 2 is 0.5

ng/ kg p.o. Abbreviations used in the exanples: AcOH = Acetic acid; HC =
Hydrochl ori c acid; KOH = Potassi um hydroxi de; MeCN = Acetonitrile; MWMWSO =

Magnesi Umiesefietlecdosbige 5¥ach dhalsk wmmuétfoatpartnéiald@@oy@dw 13 hypbrmfgrbn the
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2-met hyl ester. rred e yellow sol ution
3, 5-di ném?b%ﬂ'Zéﬂébﬁ”tf"'QQ @g%@glf@n&gwwtﬁog{mmgschlyeqerztly di et hyl

ester (4dhitisterbdAcé'B |}1 di\i’beﬂﬁio@@é‘% to(4LPpet day ot ﬁn stu&t%ﬁlfeﬁdelééser e dranduzags ur e
with 5M_KOH sol ution r%sgcj ereupona i ght _brown sol ution was forned.

The reaé?mmaq??&'mwurt%b'yg?w rom abayb A2t AR APYMI- f or 35 nin, TLC (et hyl
acetate: AcOH, 20:1) indicating conplete reacti on after ca. 15 mn. The
yel owbrown reaction mxture is treated with ice kg) and extracted

wi th t edD BeRAydanse W thedprrgpingpthg presepdinvenfien E'F%HWVE’eﬁhase is additionally
extracted with brine (5 Q Concentrated HO solution (2.5 L) is added to

t he aqueous phase until a pH of 1 was achjeved, maintaining the
t enper at (LyAn aeand f tbe "GYGW'?W%HB‘F 8% B fansabingid recenipr agenist {or exgaple feriugein ed

aqueous gng¥etheipartRiibr RBc8sbnYnefbirtiefbrd sétff&irﬁte (2 x 3 L), and the organic
phases were backwashed with brine (2 Q The conbi ned organi ¢ phases are

dri ed over anhydrous Na2SO4,
(2) A pharmaceutical composition comprising an agent of the invention as active ingredient

together with a pharmaceutically acceptable diluent or carrier therefor. Such a composition may be
manufactured in a conventional manner.

(2') A pharmaceutical composition for the treatment or prevention of a disease or condition in
which cannabinoid receptor activation plays a role or is implicated comprising an agent of the
invention and a carrier.

(3) A method for the treatment of any particular indication hereinbefore set forth in a subject in
need thereof which comprises administering an effective amount of an agent of the invention;



filtered and the sol vent renoved under reduced pressure to afford the title
conpound as a white «crystalline solid (377 g, 94%. c) Preparation of

4-t ert - BWwoxgoetshonyl am no- 2, 6-di net hyl -i sopht hal i ¢ aci d PCTa#Phyb11e6t er 3-
met hyl ester: A stirred yellow sol ution of

3, 5-di net hyl - benzene-1, 2, 4-tricarboxyliggacid 4-ethyl ester 2-nethyl ester
(374 g, 1.33 nol), diphenyl phosphoryl azide (734 g, 576 niL, 2.66 nol) and
triethylanine (270 g, 371.4 nm., 2.66 nol) in tert-butanol (4.2 L) is heated

at reflux for 1. Vi gorous N2 eyolution is acconpani ed by formation of
a clear (%)G\M‘Ptﬁ‘éﬁ@Hréﬁ'“g?ﬁere?’%’%‘ﬂlacﬁ'ﬁeaﬁi? L eqndition in-whichk ganngbipaid reeeptorand

evapor atRfdtion Qfayé‘ﬁ%ie bfiis rAgiieatet @ombfishdladmifidtefin 'i&%a%rﬁalﬁrﬂnébd tHéHaof dhis
is re-dissolved di chl or onet hane 3 and washed sequentially with

sat ur at é'EP’aNi-lt!GﬁﬁX foGF‘!)‘Plam?U('t?f?“?QE of fie iByentign-(2 Q The conbi ned agueous

| ayers are back-washed with dichloronethane (1 Q The conbined organl c

| ayers are_dried over anh ous Na2S4, filtered and the saolvent is

r enoved (dntherusead @e@@ewroéﬁw\eenm fof thermanyfaetute af egnpdieament forithe Kggtmenhe
crude pro??klﬁ/bnilé‘n &t S§6eass Sr Lahdiidn aehien BaHnaBRBidab&ptok aletlvailorgrbla?é‘éi rd?élbl‘ ki ed
by filtration through WO 03/ 066603 PCT/ EP03/01140 -18 silica gel (6 kg),

el utlng"ﬁpcﬁeﬁ‘exane/ethyl acetate (8:1) to afford the title product as a
yell ow, waxy solid (441.5 g, 94.2% . d) Preparation of 4-Am no-2,

6- di rrethé:-lsophthallc acid 1l-ethy]l ester 3-nethyl ester: A stlrred cl ear
yel | ow $DNAmedhiedas defipad 9bwwlam9@ﬁ;admw'ﬁaat@nse gi eRACAtantlyR5in sraueBCcaci d
1-ethyl opatidrapeutieBiiyBtfectid éiﬁo&ﬁ35arga%ént 3ﬂ1h)8‘iﬂvlantndh SHd s QoRATRH PR mk%@é m.)

under nitrogen |Is treated wth TFA roomtenperature, er eupon
C2 evolsaidi sgrongdrugsybstones bwg@re@mm? fargsain arm%ﬂ@mar&cellapad&amr@ for ca.
1.5 h, hBeridtefsk @Yo Xt ure is evaporated to dryness in vacuo. The residue
is re-dissolved in ethyl acetate (2 L) and sequentially washed with water
(2 L), 50% NaHC®3 solution (2 L), saturated NaHCO3 solution (2 L) and

brine (ZglA corIBﬁaﬁ&mnﬁkﬁ'%é gaaqns@saumﬁ;seﬁem@a% 'M%ﬁ'é@gn%ﬂrﬂe gwerbn and

acetate (1 L) nbi organi c | ayers are er an rous
Na2SO4, afsecerd daig:auwhstanes. saidwesend drug émwemmfor exaneIfos uess @m of thee

resul ti rﬁgrtfcmbp#‘d'egdld?‘s|h§retll{b%%‘r@%t\f?ﬁm hexane (2 L), cooled to 0 Cwth

stirring and stirred vigorous 1 h. The suspension is filtered,
washed well with cold hexane and dried at 40 C to constant weight to

af for d_thg phdrbis QUrfiting oPRmuARich Bse iR Eﬁhhhcfé‘%ncnﬁﬂhb fhverAdh |§}th ofEhaftile 2.°)

Preparat | on of 4- Am no- di met hyl -1so acid l-eth ester:

stirred TS qompguaq)@raswqﬁnt G agont{Bioe ) tbe @Bf‘réwnvyonal gsﬁrﬁmﬁéﬁst b 21822 ot hyl
t 3 t 9\0
ester 'mbmp SILY 17(:23 Iin ggnﬁala%@l Bmsf“?ﬁ t?ﬁ%m)rﬁ Sorfbuqq on

ni trogen at & e I's room errpéra
(3. 58 L)pssayof tes%hetomsn :H'ﬂ &inl\é) ansl CB2agnist,dn ditro (lﬁﬁh Be CHB2aeceptorbimding assay

col ourl SPfstif 210120 hiae N Ehe DeoVallle T tre necropathit pattmodel of tet 't0r the 26T ' O

compound of example 2 is 0.5 mg/kg p.o.

Abbreviations used in the examples:

AcOH = Acetic acid; HCI = Hydrochloric acid; KOH = Potassium hydroxide; MeCN = Acetonitrile;
MgSO, = Magnesium sulfate; Na,SO, = Sodium sulfate; NaHCO; = Sodium hydrogen carbonate;
TFA = Trifluoroacetic acid; THF = Tetrahydrofuran

The following examples illustrate the invention.



Met hanol is renoved under reduced pressure and the renmai ni ng aqueous phase
Is extracted wth tent-butyl nethyl ether (2 x 3 L). The organic phase is
back- ext reotis@essns h water (0.5 L). Concentrated HCl sol utrcarepp2oti4d) is
added to the combined aqueous phases until a pHof 1 is achieved,

mai ntaining the tenperature below 30 C ywth addition of ice as necessary.
The acidified aqueous layer is extracted with ethyl acetate (2 x 3 L), and
t he organi ¢ phases are backwashed with brine (2 Q The conbi ned organic
phases are dried over anhydrous Na2SO4, filtered and the sol vent

concent rExample 4: Breparatinn off2-EthylcarbamuliexymethylS-dimethyled-2-c solution is

di | uted

Suspensi R sUREARS Blerd) A0S AHARL nilnaro o f carmele SR (WY %,
and dri ezl PaépatatioB of 8, SeBintiayhbentsngtt, 2, dericanbdxyliaiacith d-ethy bstept @etlimbthulester:
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4- ( Benz)dcetylemedicarbpayinte (43,6 6. ADidyindbsapANA BlmosphECh is-hesleslat a{190°CTo a

o S B o B SR s R i e
]E elrr}:)g \r/\ggaatﬂlon miadultéeisl aﬂtz:wmpmpmg@tﬂb;d. j rr(ltlﬁnlngrito@under afgoﬂnZﬂIerrggh). The mi\;/(\grdz ot
031 066603 SEeHRE SN AR Ung S, ool ot P tfndit o Prp ot Rlchysiiag ¢ o
war m t o (5 agnetuting withexanedetieyl acetate. (3T @ gike s titlerrampousd asdiyedvedl (4231g, t he
reacti O:bé(?;" conplete. The reaction mxture is evaporated to dryness and

the res s partitioned between ethyl acetate and 2 M HCO . The organic
phase i &) Pregmmationed BﬁbmmthenzemkWZl#drbwmmméﬂwap{er 2inesdhyl esfgr e a

yel low s L1 [ / | des
Tre o1t iaredpasaRi oo B AerEPaeina ARG naqR ABhBSRE P 25,
g) Pr epailraéﬁmsuresm‘r (421N t148 mah) im methabelr(ze 2&3 ig tl'emedmmom'lfemaemture with 5M
suspensi zenesul f
et hanol kG 8oifgn BN ARBRA el Mwh RRoR et opmed. Soe irachicn ARties)
dr opwi sesnrrud at @dnh temparatura fiel 35 rﬁimeTtewhylcaneme:tAuOH 29 1e)1lridmaﬂnt_; cdrapletet ai n
room tenperature angd_is then left overni TC( t ne/ et hyl
et at o PoagtRh e 15 ol HEtVeUGorSNEiaRH IR e reatEhiih g (S KRG on
met hyl araxtrectéa with kéri-butyltdheth@@theri2 xi1$ Ly dTHedorganic bhesmmjumenawsxséctéd &fih f or
I h. TL di ca r Lon |l ete. The reactio
i xt ur & B8 88 b Goneatyaed WEtsAtEndZ S i s el i FREEpGS phasmaiiERYSEs wes
wat er arsghietéd; Imaistaihimgahe fénmmtgmbeto\mbascﬁ with addifion gt ieél ag hdcdssBryalineous
phase is extracted wth eth acet T onbj ne ani c. phases are
Paahed ackiedaikraie Ry Stiedifdhy sl GRE L ahd HelaSeRie RhaRRtTo e,
anhydr owackisshéd with BFiné @ L The ﬁoma'fau@ oRjanici phases &e drietllover &hyBus NagSopal e
0
yel I ow %ﬁtx,r%%aana trselgolvgelnt pe’mg\ie%%dglp reauc?e%@réssure to afford the title compound as a white
crystalline solid (377 g, 94%).
¢) Preparation of 4-tert-Butoxycarbonylamino-2,6-dimethyl-isophthalic acid 1-ethyl ester 3-
methyl ester: A stirred yellow solution of 3,5-dimethyl-benzene-1,2,4-tricarboxylic acid 4-ethyl
ester 2-methyl ester (374 g, 1.33 mol), diphenylphosphoryl azide (734 g, 576 mL, 2.66 mol) and
triethylamine (270 g, 371.4 mL, 2.66 mol) in tert-butanol (4.2 L) is heated at reflux for 1.5 h.
Vigorous N, evolution is accompanied by formation of a clear brown solution. The reaction
mixture is cooled to ca. 50 °C and evaporated to dryness in vacuo to afford a dark brown oil (1.4
kg). This is re-dissolved in dichloromethane (3 L) and washed sequentially with saturated
NaHCO; solution (2 x 2 L) and brine (2 L). The combined aqueous layers are back-washed with
dichloromethane (1 L). The combined organic layers are dried over anhydrous Na,SO,, filtered
and the solvent is removed under reduced pressure to afford a dark brown oil (1.14 kg). The
crude product is dissolved in hexane/ethyl acetate (1 L, 1:1) and purified by filtration through



h) Preparation of 2-Am no-N nethyl -benzenesul fonam de: A solution of

N- Met hyl - 2-nitro- benzenesul fonam de (17 g, 0.078 nol) in anhydrous THF
(200 m.) we deg@ssed under house vacuum Palladi um on actrcratresifonha@r coal
(10% Pd, 3.7 g) is added and the stirred suspension was flushed with

hydr ogen (ball oon). The suspension is stirred under hydrogen overnight. TLC
anal ysis shows that the reaction is co'rr{l) ete. The reaction mixture is then
filtered through Celite. The spent catalyst is washed sequentially with
et hyl acetate and nmethanol. Evaporation in vacuo provides the title
conpoundilias gel (Bikg)@ldingpdathchesanaipthyl dcelate (B: 1) tg affardhe title proBuetasractellow, of

2- Benzyl li3 2 lsgBt hyl - 3- (2- net hyl sul f anoyl phenyl) - 4- oxo- 3, 4-di -
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suspensidyPregaration(dbdriminoxa,G-dimephyy-isephidalic &cidiilethyhgster S-omthh aster Astirned
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acidified aqueous layer is extracted with ethyl acetate (2 x 3 L), and the organic phases are
backwashed with brine (2 L). The combined organic phases are dried over anhydrous Na,SO,,
filtered and the solvent concentrated to a volume of ca. 1 L. The yellow ethyl acetate solution is
diluted with hexane (2 L) and stored at 0 °C for 1 h. The resulting white suspension is filtered,
thoroughly washed with hexane/ethyl acetate (8:2) and dried at 40 °C to constant weight to
afford the title product as a white crystalline solid (194 g, 84.9%). A further 17.8 g (7.8%) can be
recovered from the mother liquor.
1) Preparation of 4-(Benzyloxyacetyl)amino-2,6-dimethyl-isophthalic acid 1-ethyl ester: To a
stirred solution of 4-amino-2,6-dimethyl-isophthalic acid 1-ethyl ester (25 g, 0.1054 mol) in
anhydrous dichloromethane (250 mL) at ice-bath temperature is added diisopropylethylamine
(18 mL, 0.421 mol) in one lot followed by benzyloxyacety! chloride (Aldrich, 18 mL, 0.1159 mol),



anal ysis indicates that starting nmaterial remained. The reaction mxture is
filtered through Celite, and the catalyst is washed sequentially with

nmet hanol ,wDG@Moeds03 net hanol . The filtrate is evaporated t®CyiBrPe3/ai1¢r eam
solid. Trituration with diethyl ether provides a white solid which is
renmoved by filtration and dried under bygh vacuumto provide the title
conpound (5.42 g, 0.012 nol, 43%. The ethereal filtrate, which contains
un-reacted starting nmaterial, is evaporat ed in vacuo and the residue is
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7-di met hyl - 3- (2- met hyl sul f anoyl - yi)-4-o0xo0- 3, 4-d hydr o- qui nazol I ne- 6-
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i) Preparation of 2-Benzyloxymethyl-5, 7-dimethyl-3-(2-methylsulfamoyl-phenyl)-4-oxo-3,4-di-
hydro-quinazoline-6-carboxylic acid ethyl ester: To a mechanically-stirred suspension of 4-
(Benzyloxyacetyl)amino-2,6-dimethyl-isophthalic acid 1-ethyl ester (27 g, 0.07 mol), 2-amino-N-
methyl-benzenesulfonamide (13 g, 0.07 mol) and anhydrous toluene (500 mL) in a three-
necked round bottom flask is added phosphorus trichloride (51 mL, 0.56 mol) via an addition
funnel. The reaction mixture is stirred at room temperature for 5 minutes and then heated to
reflux. After 45 minutes LCMS analysis indicates that the reaction is complete. The suspension
is cooled to room temperature and the solution phase is decanted from the solid material. The
solution and solid material are worked-up separately. The toluene solution is portioned between
ethyl acetate and saturated aqueous NaHCO; solution with vigorous stirring to give a clear



stirring in absolute ethanol (20 nmL). To the clear, colourless solution is
added concentrated HO (70 drops), slowy, via pipette. After 5 mnutes a
dense, wwoa3ps@os pitate forms. After stirring for a furtearePd®ominut es,
t he suspension is evaporated in vacuo and the residue is dried overnight
under high vacuumto provide the hydrog%gri de salt as fine, colourless
needl es (521 ny, O. 942 nmmol, 97%. M 6-130 C'H NWMR (400 MHz,
CD30D)1.12 (3 H, t, 8Hz) 143(3Ht,J-7Hz) 2.48 (3 H 5s),
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- CH2CH2 @Awdzrsqw{rmaﬁ@amoxxl& ackiptiptBster A splution of 2-Beiaylayethyl- WﬂmetﬁyIS
3-(2-methylsulfamoyl-phenyl)-4-oxo-3,4-dihydro-quinazoline-6-carboxylic acid ethyl ester (15 g,
0.028 mol) in anhydrous THF (270 mL) is degassed under house vacuum. Palladium on
activated charcoal (Acros, 10% Pd, 930 mg) is added and the suspension is flushed with
hydrogen (balloon). The suspension is stirred under hydrogen overnight. TLC and LCMS
analysis indicates that starting material remained. The reaction mixture is filtered through Celite,
and the catalyst is washed sequentially with methanol, DCM and methanol. The filtrate is
evaporated to give a cream solid. Trituration with diethyl ether provides a white solid which is
removed by filtration and dried under high vacuum to provide the tittle compound (5.42 g, 0.012
mol, 43%). The ethereal filtrate, which contains un-reacted starting material, is evaporated in
vacuo and the residue is subjected to a second cycle of hydrogenation (Pd-C, 920 mg): after
stirring overnight under hydrogen TLC/LCMS indicated absence of starting material. The
reaction mixture is worked-up as above to provide the title compound as a white solid (4.75 g,
0.01 mol, 38%). Total yield: 10.17 g, 0.022 mol, 82%.
l) Preparation of 2-Ethylcarbamoyloxymethyl-5, 7-dimethyl-3-(2-methylsulfamoyl-phenyl)-4-
oxo-3,4-dihydro-quinazoline-6-carboxylic acid ethyl ester: To a stirred solution of 2-
hydroxymethyl-5,7-dimethyl-3-(2-methylsulfamoyl-phenyl)-4-oxo-3,4-dihydro-quinazoline-6-
carboxylic acid ethyl ester (1.2 g, 2.70 mmol), in anhydrous THF (2 mL) is added ethyl
isocyanate (3 mL) in one lot. The resulting suspension is stirred under argon. After 10 minutes,
a clear solution results. After 45 minutes TLC/LCMS analysis indicates complete conversion.
The reaction is quenched by the addition of excess methanol and is then evaporated in vacuo to
dryness. Purification by flash chromatography on silica (gradient elution with ethyl acetate, 30%
to 35% to 65%, in diethyl ether) provides the title compound as a colourless glass (1.36 g, 2.63
mmol, 98%). Mp 102-115 °C; "H NMR (400 MHz, CDCl;) 1.12 (3H,t,J=7Hz),141(3H,t J=



17 -CH2CH2- -H -H -H -H -CH2CH3 510 [MrH| + 5.6 C(O OCH3 18 -C(O) OCH3 -H -H
-H-H -CH2CH3 482.5 5.55 M+H + 19 -H -H -CH3 -d -H -CH2CH3 472.1 6.4 MH
+ 20 - NH-WB2306680CH2- -H -H -H -CH2CH3 479.1 6.1 MH + 2PCTEPQy/ONYCH3) 2 - H
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MeCN H20O (0. 19%FA gradient 10 to 90% MeCN n; Detection 254nm
Exanpl e 8z)pR.4843 . BhR.65¢(3H, d, J= 5Hz)273(3H s)316(2H m), 444 (2H, q, J=7 Hz),

2-(2-Hygy r ﬁtdw-CiM P?ﬁuwyﬁmtmé'm Hz)/4 Qbf(fﬂ-lhwn? 6vér%ppmg494 ﬁ’ H, bm).

met hyIsuI 0XO0- ro- qui nazol [ ne- 6- carboxylic acld

et hyl es?t"e7r(2 Hﬂmfi 7§)t(|1r|1ét§.~éoﬂu$ Hé)n781y8 (1H,dt,J=2,8Hz),810(1H,d, J 8 Hz); 'H
2- hydrOWﬁK Mﬁz7c§ m’gxi (Pr(yet hii lJﬂzf(anDY'JQ'?ﬁ‘-l“z)/'éw& )32%F (BH,

di hydr o- qui nazol | ne- 6-car lic’ aci

anhydr o8 27t (i, QR2H.Q, Jaiika) 44@.(2%91@4 27 Ve (R84 T &, dadarinibig |
chl or of e 5 one 4l
o o TLFRURY EQ43H, Phe (CHOSITBONT H)ddONe 1) 8biz). 7. OF1231, MR 12 (KD, 4= 1,

After 4% Ha)hMBen/ztES))SAVE Ghally490%); hiRLEaretentionrimet 5dﬁ5dﬁlnt?ﬂ§%.é@blfmbn
Th £ |
€ T ea@HeAmbR- Kur@sbfﬁ"@ﬂﬁe 3nt RA.6 Fh |D°-“é6|99ﬁt8s§ dmséwg {oﬁﬁﬁ@?gédueﬁbe

residue is partiti‘oned tween eth acet rgani c
phase i 90degavalieaN, t0 mini Delestion g ous Na2SO4, and evaporated to give an

anhydr o) SERERRYEh 2 KRy dlodiheihy L8PS 2 AR PSR PHERY L

r eeé/c'lt_ i orvxm3x4 dlhﬁdflosQU"'BiZO/meeQiCbe@XMW goeid ethyl etetemmmrafeu2~£tmmar?¢sggn

TL I

it ur o SENEYEST-drichh i CEmERTRUR SloRtny L AB S A qlnEdifBSL | 0T

bet ween cathohyl@ramb@thﬂre@temﬁpmm 0876 mmed) is digacived presde nhisutgemth yigethusdr i ed
over %ﬂ%ﬂh‘?rgébé}}fl\ﬁ%aﬂﬂp(zﬁ\ﬁiﬁof@fh%%éd? HtSURsd SoidionSs @B &MeEntPAted Hel

Purificatio
(70 drops) slowly, via pipette. After 5§ minutes a dense, white precipitate forms. After stirring for

a further 10 minutes, the suspension is evaporated in vacuo and the residue is dried overnight
under high vacuum to provide the hydrochloride salt as fine, colourless needles (521 mg, 0.942
mmol, 97%). Mp 126-130 °C; 'H NMR (400 MHz, CD;0D)1.12 (3 H, t, J=8 Hz), 1.43 (3H, t, J
=7Hz),2.48 (3 H,s),2.56(3H,s),2.73(3H,s), 3.13(2H, m),448(2H, q, J=7 Hz),4.77 (1
H,d,J=15Hz),490(1H,d,J=15Hz), 7.59 (1 H, s), 7.68 (1 H, dd, J=1, 8 Hz), 7.88 (2 H,
m), 8.15 (1 H, dd, J = 2, 8 Hz); MS m/z (ES") 517.1 (M + 1, 100%).

The following compounds of formula | wherein R® is H, R” and R® are methyl, and R® is ethyl
may be prepared by following the procedure of Example 1 but using the appropriate starting
materials (Ex = Example; with the following HPLC retention data [min] and ion mass):

Ex [ R’ R R [R" [R° [R® lon mass | RT*
(ion) [min]
3 |-C -H -H -Cl |-H -CH,CHj; 4921 [M+] | 6.4
4 [-CH,C(O)OCH; |-H -H -H |-H -CH,CH, 496 [M+H]+ | 5.37
5 |-Cl -H -H -H | -Cl -CH,CH, 4925 | 6.18
[M+H]+
6 | -SO,-N(CHs). -H -H -H [-H -CH,CH, 531.2 [ 5.4
[M+H]+
7 |-Cl -Cl -H -H [-H -CH,CHj; 4925 | 6.67
[M+H}+
8 |-SO,-CHs -H -H -H |-H -CH,CHj, 502 [M+H]+ | 5.2
9 |-S-CH; -H -H -H [-H -CH,CH3 470 [M+H]+ | 6.4
10 -CH=CH-CH=CH- -H -H | -CH; |-CH,CHs 488 [M+H]+ | 6.5
11 | -H | -CI -H -H |-H -CH,CHjs 458 [M+H]+ | 4.96




chromat ography on silica (gradient elution with ethyl acetate, 50%to 70%
to 90% in WO 03/066603 PCT/ EP0O3/01140 -23 cycl ohexane) provides the title
conpound WO 0606@03 | ess crystals after drying at high vacuecr/Ep8y@iinyg, 1.64
mmol, 91 %9. M 122-125 C, 1H NWR (400 MHz, CDCI3)1.41 (3 H t, J 7 Hz),
2.30 (1 H bm, 2.43 (3 H s), 2.67 (3_12—5_d, J =5 Hz), 2.74 (3 H s), 3.27

(2 H m, 3.66 (2 H bm, 4.45 (2 H g3 =7 Hz), 4.73 (2 H, n), 4.97 (1
H b, 531 (1 H bm, 7.45 (L H d, J =8 H), 7.49 (1 H s), 7.71 (1 H,
t, J =8 H), 7.79 (1 H m 10 (1 H d, J=28H): M5 mz (ES+) 533 2
(M+ 112009806, C. ret¢htion-Hing H 4 -813 ni-GH.CHPHs cpbifiiM+H]+ | 5.5
Phenomed3K{ ngs@HFCHECBI=CBl-cm k-H. 6 |k ||DH sol|v€HiCHay st enl MeCN7T4((B .21
(0. 199 KA. lgradient 10 to 9094 MeCNY 10 | pin: 1Detection 254nniM*iltel £ ol | omi ng
conmpound4 o i ilsH gt o ¢eehQiis R12, | R7 [ﬁtﬂ 23H58r e
t hyl ——=ah e—by—foekl-ow-ag—thppror c—of
garr%lx 15 § it | g -GHIGH s A [MHEE L Pe Mith
the folliBuis g TrGHACHs oy B 1SS bRl
lon nagd7RT H - H|EH cHz- PRISHsHY |56
pyr r ol ildinC(@)GK L CHOCHR- S- CH3 504] 4 [ M) 32
- 502- N( B 47 HweH|[ CH:GH 29 | @ wlf‘r 58 . 1
- CH2CFg-5a- 2 —H—He—HH—o-p ol B6a{NH] +
a7 oh'®3 i 502 MR meH + gt 2t [ 1) H
-a - CggHe . Ot s H RS e 875
4.7 WIS B - b ™7 2 a5 gt | M +
35 - A 20 T REOINOH:TZCR- 5P S [V [RH8 | -CH.CH;, [ ’\:Qgiz 55
+H]+
22 [ -SO.- -H -H -H |-H -CH,CH,; 5752148
N(CH3)CH,COO [M+H]+
H
23 |-H CH=CH- |-H |-H | -CH,CH; 474563
CH=CH- [M+H]+
24 | -H -CF3 -H -H | -H -CH,CH, 492 [M+H]+ | 5.15
25 |-H -H -F -H [-H -CH,CH, 442 [M+H}+ | 6.2

* Column Phenomex-Kingsorb C18, 3 cm x 4.6 mm D, solvent system MeCN/ H,0 (0.1%TFA),
gradient 10 to 90% MeCN, 10 min; Detection 254nm.

Example 2: Préparation of 2-(2-Hydroxy-ethylcarbamoyloxymethyl)-5,7-dimethyl-3-(2-

methylsulfamoyl-phenyl)-4-ox0-3,4-dihydro-quinazoline-6-carboxylic acid ethyl ester:

To a stirred solution of 2-hydroxymethyl-5,7-dimethyl-3-(2-methylsulfamoyl-phenyl)-4-oxo-3,4-

dihydro-quinazoline-6-carboxylic acid ethyl ester (800 mg, 1.79 mmol), in anhydrous pyridine

(20 mL) under a nitrogen atmosphere is added phenyl chloroformate (0.566 mL, 4.5 mmol) in

one lot. A gelatinous, white precipitate is formed. The stirred reaction mixture is heated to 80 °C.

After 45 minutes TLC/LCMS analysis indicates completion of the reaction. The reaction is

allowed to cool and evaporated in vacuo to dryness. The residue is partitioned between ethyl

acetate and 2 M HCI. The organic phase is separated, dried over anhydrous Na,SO,, and

evaporated to give an off-white foam which is dried at high vacuum. The foam is dissolved in
anhydrous THF (10 mL) and ethanolamine (2 mL, 33 mmol) is added. The reaction mixture is
stirred overnight at room temperature under argon. TLC/LCMS analysis indicates completion of

the reaction. The reaction mixture is evaporated in vacuo to dryness and the residue is

partitioned between dichloromethane and 2 M HCI. The organic phase is separated, dried over

anhydrous Na,SO, and evaporated in vacuo to give an orange oil. Purification by flash

chromatography on silica (gradient elution with ethyl acetate, 50% to 70% to 90%, in



S2CH3 36 -S02-NCH3 2 -H-H-H-H-CH CHOH 577 [MH + 4.3 37 -d -H -H
-H-H -CH2CH2-NH 551.7 [M+] 5.19 SO2CH3 38 -S02-NHCH3 -H -H -H -H -C CH3
2CH20H 56%0[0se66683 5.3 39 -SO2- -H -H -H -H - CH2CH2- OH 54 PCI/FP03/011MNHCH2 CH3
[ MtH + 40 -S02-NHCH3 -H -H -H -H CH3 547.0 4.5 [M+H + HOH 41 - S02- NHCH3
-H-H-H-HCH3 H3 547.0 4.9 [MtH + HH$H WO 03/066603 PCT/ EP03/ 01140 -24
42 -S02-NHCH3 -H -H -H -H CH3 547.0 4.8 [MtH + H OH 43 -S02-NHCH3 -H -H
-H-H -CH2CH2-S-CH3 563.4 6.0 M+H+44 S2-NH+ -H-H-H-H - CHZCHSGOQO

6.4 CHZCOG:HB SOZNH -H-HH2 547.1 4.9 -C
[ MrH] + ¥Fiehexgne QV'EHiﬁila? titley compopnd ?Wéw ?ﬁsaf?f@'wgsa@'gftmum

[ MEH] + (872 mg02.6hlikehi), 9#%) Wip #D2-ib5 G; Gﬂmm@dﬁ}MﬁElC@CQ) 1340(3 HM*U']—*? H2
- S02- NHéﬁ S02- NHCH2-

HooH . 123001 Wg@sgﬁf“&f@ra T2 2 G, ), 3272 H, m), 3685 Hh
bm), 4.45 (2 H, q, J = 7 Hz), 4.73 (2 H, m), 4.97 (1 H, bm), 5.31 (1 H, bm), 7.45 (1 H, d, J= 8

Hz),7.49 (1H,s), 7.71 (1 H, t, J=8Hz), 7.79 (1 H, m), 8.10 (1 H, d, J = 8 Hz); MS m/z (ES")
533.2 (M + 1, 100%); HPLC: retention time = 4.313 min, >99%, column Phenomex-Kingsorb
C18, 3 cm x 4.6 mm ID, solvent system MeCN/ H,O (0.1%TFA), gradient 10 to 90% MeCN, 10

min; Detection 254nm.

The following compounds of formula | wherein R® is -CH,-O-C(O)-NH-R™?, R” and R®are methyl,
and R’ is ethyl may be prepared by following the procedure of Example 2 but using the
appropriate starting materials (Ex = Example; with the following HPLC retention data [min] and

ion mass):
Ex | R R* R’ R* [R® R™ lon mass | RT*
(ion) [min]
26 | -SO,-N-1- -H -H -H |-H -CH,CH,-OH 573.2 [ 4.95
pyrrolidinyl [M+H]+
27 | -Cl -H -H -H [-H -CH,CH,-S-CH4 504.4 [M+] | 6.3
28 | -S0O,-N(CHs). -H -H -H [-H -CH,CH,-OH 547 [M+H}+ | 4.57
29 | -Cl -H -H -H [-H -CH,CF; 5125 | 6.4
[M+H]+
30 | -SO2N(CHs). -H -H -H |-H -CH,CH,CH,- 561 [M+H]+ | 4.7
OH
31 [-ClI -H -H -H [-H -CH,-C(O)OCH; 502.4 | 5.75
[M+H]+
32 | -Cl -H -H -H [-Cl -CH,CH,-SO,- 570 [M+] | 5.6
CH,
33 |-CI -H -H -H |-H -CH,C(O)NH, 4875 [ 47
[M+H]+
34 | -SO,-N(CHs), -H -H -H |[-H -CH,-CHOH- 577245
CH,-OH [M+H]+
35 | -Cl -H -H -H |-H -CH,CH,- 536.5 [M+] [ 5.3
SO,CH,
36 | -SO,-N(CHs), -H -H -H |-H -CH(CHOH), 577 [M+H]+ | 4.3
37 | -Cl -H -H -H |[-H -CH,CH,-NH- 551.7 [M+] | 5.19
S0O,CH,

38 | -SO,-NHCH; -H -H H [-H -C(CH3),CH,OH | 561 [M+H]+ [ 5.3
39 [-SO.- H -H -H [-H -CH,CH,-OH 547.1 [ 5.1
NHCH,CH; [M+H]+
40 | -SO,-NHCH; -H -H -H |-H CH, 547.0 | 4.5

—C. [M+H])+
H™OH
41 [-SO,-NHCH; -H -H H [-H CH, 547.0 | 4.9
[M+H]+
H OH




CH3 [ M+H] +
- SCp-

50 -S02-NHCH3 -H -H -H -H -CH2CH2-O-CH3 547.0 5.6 M+H + 51

-H-H-H-H-CH2CH2-OH 561.2 5.6 NHCH2CH2CH3 [ MtH] +

52 - S02- NHCH3

-H -H - HwB 03@h§eCH2- OH) 2 563.0 5.1 M+rH + 53 - SO2- NHCH3 - HPCH/EPHB/6OHU46 CH2CN
528.0 5.5 MrH + 54 -S02-NHCH3 -H -H -H -H -CH2-C(O) NH2 546.4 4.5 M+H + 55

-S02-NHCH3 -H -H -H - H - CH2C( CH3) 20H 56342 MtH +

56 - SO2-

“H-H-H -H

- CH2CH2- OH 561.2 NHCH CH3 2 [MtH + 57 -H -H -H -H - CH2CH3 557.2 7.4 -SO I\
.1 [MFH + 58 -SO2- -H-H-H-HC H3 561.2 NHCH2CH3 Al. [MrH+ C H H OH
H2 59 -S@-_-H -H -H -H CH3 561 2 NHGH2CH3 [M:Hl+ C H z_ 60
- S02- N33 [ -$0-NHOHs- H il 573 o [ MeH) + B2 - $02-FtfacH3 - H lkﬁ‘fﬁ? 18587 0
7.3 [W+H { -0 WD 03/0p6603 PCT/ ERO3/ 01140 |-282 - S02- MIHIY -1 - H 9H
601.0 & CH3 [ MeH b
45 [ S6NRcH R ‘H |-H |-H | -CH,CH,S-CH, [ IVISGS]A 6.0
+H)+
44 | -SO NH- H H |-H [-H | -CH.CH, 609.0 | 6.4
CH,C(O)OCH; [M+H]+
45 |-SONHCH; |-H H |-H |-H H, 547149
—""Cj;/C\OH [M+H]+
CH,
46 | -SO-NHCH, | -H H [H |[-H | -CHy-C(CHa)- 5750 | 55
CH,-OH [M+H]+
47 |-SO-NHCH, | -H H |-H |-H |-C(CH3)CHz 5610 | 5.3
OH [M+H]+
48 | -SO-NHCH, |-H H |-H |-H H, 5475 | 5.0
—(:",’C\OH [M+H}+
CH,
49 | -SO,NHCH- | -H H |-H [-H |-CH,CH,OH 5471 | 51
CH; [M+H]+
50 | -SO,-NHCH, | -H ‘H |-H [-H | -CH,CH>O-CH, 547.0 | 5.6
[M+H]+
51 |-SO,- H H |-H |-H | -CH,CHz-OH 561.2 | 56
NHCH,CH.CH, [M+H]+
52 |-SO~NHCH, |-H H |-H |-H | -CH(CHy-OH), 563.0 | 5.1
[(M+H]+
53 | -SO,-NHCH, | -H ‘H [-H [-H |-CHCN 528.0 | 55
i [M+H}+
54 | -SO-NHCH; | -H H |-H |-H |-CH,C(ONH, 546.4 | 45
[M+H]+
55 |-SO,-NHCH; | -H H |-H |-H |-CH,C(CHa);,0H 561.2
[M+H]+
56 | -SO.- H H |-H |-H |-CH,CH;OH 561.2
NHCH(CH,), [M+H]+
57 H ‘H  [-H |[-H | -CHCH, 5572 | 74
_SOJ‘IQ [M+H]+
58 | -SO,- H H |[H [H CH, 561.2
M+H]+
NHCH,CH, \ﬁ’ﬁ\on [M+H]
2
59 | -S5O, H H [H |[H CH, 5612
- M+H
NHCH,CH, \S/E\OH [M+H]+
2
60 |-SO~NHCH, |-H H |[-H |[H OH 573.0
@ -
61 | -SO~NHCH, |-H H [H [H oH 587.0 | 73
__:Q [M+H]+




63 -S02-NH-CH3 -H-H-H -H 9H 573.1 6.3 [ MtH] +
587.5 6.5 CH2CH3 [ M+tH] + 65 - S02- NH
68 0-030&@6H CH3 -H -H -H -H 9H 573.2 5.51 [ M+H] +
[ MtH] + The fol | owi ng conmpounds of formula I
and R9 is ethyl
appropriate

[ MeH] +

-H-H-HOH573.1 5.51
R6 is -CH2-O- C(O-NR12) R13, R7 and R8.
prepared by follow ng the procedure of Exanple 2 but using the

age nethyl,

64 - S02- NH-
-H-H-H-H9H 587.4 5.2 CH2CH3
®TCTAEPOROMD CH3 - H
wher ei n

“H-H-H-H

may be

starting materials (Ex = Exanple; with the foIIovvi ng HPLC retention data
[ min] nd igon mass) Ex R R R R R RI2 R lgn —mass [ mn] (ion) 69
- S02- NEL@% ZSOHNHH H - HH o2 dili- cth- 587 4°*b CH2- [m Q1.0 76,8
- S02- NHCH3 | GH2CHs - H - H | cH2- Che- CH2- 559. 4 MrH + 6% NHCH3 |
-H-H-H-CHZ CH2- (R) CHOH 5%9.2 4.9 [CH2- [{M+ 72 8)2 NHCHS tH -H }
-H _(:HZ CL.O) l-'\-'\7_2 L\ + 73 2 NI—I(‘I—IQ = _I—I -H 4 H
- CHo- CHzQ’fszV?R&‘H CHs o415 cHaoH | [+ 7427 s02- - - SLLP3
-CH2- (R) - CHOH CH2- 573.P 5 NHCH2CH3 CHe- [IVH-H_I_@IS - S02; NHS%' M -H -H
-CH2-CH2- ($) - CHOH 559.D 5.9 CH2- [|MrHI+ 76 (- S0 HCH3 -H -H -H -H
- CH2- CHB4CHZs O NH-273- O IH & CEPHF C [MFH ¥ WO ¢R37 066608 PCTAGEBE eI 12
CH.CH; M+H)+
65 | -SO,-NH- -H -H -H |-H OH - 587452
CH.CH; : [M+H]+
66 | -SO,-NH-CH; -H -H -H |-H OH 573.2 | 5.51
:’ [M+H]+
67 | -SO,-NH-CH;3 -H -H -H |-H OH 573.1 | 5.51
)\: [M+H]+

The following compounds of formula | wherein R® is -CH,-O-C(0)-N(R'3)R™, R” and R®are
methyl, and R? is ethyl may be prepared by following the procedure of Example 2 but using the

appropriate starting materials (Ex = Example; with the following HPLC retention data [min] and

ion mass):
EX R1 RZ R3 Rr R5 R‘IZ R13 Ion RT*
- mass [min]
(ion)
69 [-SO.-N(CH3), |-H |-H |-H |-H | -CH,-CH,-CHOH-CH,- 587 | 4.9
CH,- [M+H]+
70 | -SO-NHCH; [-H |-H |[-H |-H | -CH;-CH,-CHOH-CH,- 559.4 1 4.8
[M+H]+
71 | -SO2-NHCH; |[-H |-H [-H |-H -CH,-CH_-(R)-CHOH- 559.2 { 4.9
CH,- [M+H]+
72 | -SO,-NHCH; |-H |-H [-H |-H -CH,-CH,-C(O)-CH,- 557.2
[M+H]+
73 |-SO-NHCH; |-H|-H |-H |-H -CH,-CH,-CH-(R)- 573.0 | 5.5
CH(CH,OH)- [M+H]+
74 | -SO,- -H{-H [-H |-H -CH2-(R)-CHOH-CH,- 573.2 |5
NHCH,CH, CH,- [M+H]+
75 | -SO,-NHCH; |-H |[-H |-H [-H -CH,-CH,-(S)-CHOH- 559.0 [ 5.9
CH,- [M+H]}+
76 | -SO-NHCH; |-H |[-H |[-H |-H -CH,-CH,-CH,-(S)- 573064
CHOH-CH,- [M+H]+




-26 Col um Phenonex- Kingsorb C18, 3 cmx 4.6 nmm I D, solvent system MeCN
H20 (0.1 %FA), gradient 10 to 90% MeCN, 10 m n; Detection 254nm Exanpl e
77: Prepawati3066603 PCT/EP03/01140
3-(2-Chl orophenyl) - 2- (2- et hyl car banoyl et hyl ) -5, 7-di met hyl -

oxo- 3, 4- di hydr oqui nazol i ne- 6- car boxyl i ¢ogcid ethyl ester a)

4- ( 3- Et hoxycar bonyl pr opi onyl am no) - 2, 6- SI met hyl i sophthalic acid 1-ethyl
ester: A stirred solution of 4-am no-2,6-dinmethyli sophthal ic acid 1-ethyl

t 0.3 g, 1. 26 t hyl (0. 355 i
g.scﬁ[ o§ &@vmaﬁ@e(‘%%)nga?rb&@ ?ﬁ‘z ¥ ésﬁa@mn@ poivent ﬁy?temé*dﬁ%NH%O @ﬂ "%?M)e

(0. 199 rgradidnt3fd 879000 MeBNU10 fifth; DRASdtIbA2SAARt Ure is allowed to warmto room
t enperature overnight. The reaction mxture is washed with 1 M hydr ochl ori c

acid, back-washed wth brine and dried over anhydrous MgSO4. The sol vent

s rermw%mmdw Fﬁibrpéfeﬁ?-'cmoﬁ'@;))hé{yi)oi -(b-b0hg1chiBdrfo i eIRNEPLdinibEngad S

used wi thout further purifica
3-(2- Ch|Mﬁ&ﬁwqmguf?@z@iwémmPeltdrsthyl-@ter? di net hyl - 4- oxo- 3,

4-di hydrag 3@@9)%:?&)09 f Pléh‘rlrdzz 29633:!:919?5 18 rac1 {‘d/lrersl%Si Arkqj'FéH e of

4- (3-et hoxycar propi ohylam no aci d et hyl
ester ((GoBtigngf 4-@miwp- Brﬁcqlmethzhsenh aumanlqlwa@wy@ estels(ora_q 12263mmq*mnnd) and

phos phortHétg}léﬂnﬁJ&é@%@‘?nL( . 56/mhol) T 4 é’cmrﬁetﬁé}}e @5 HBLES 68c R tredida RALAG 2!

130 C f on cooling to‘'roomte ron mxture is
pour ed @Heeny &hlﬁ’ﬂd@ é(m%mi-uh% mpaelh ged tltfarrebmmlxtwe lstallowe@mwm toaroomd

with chlg é@m ohaﬁpgg'gﬂkg &@ﬁhﬁ@qﬁa@ﬁ& witPIRAin g&gcm Qaa* aee kvaRhiqe

and drie ver an e solvent 1S reno uce
pr essur avitirhtineraad dsied gver ansygraus MaS@abThe saleemt istremovechgndsp mduoeé pressineda

gel (i Nidopd theGil BMmpodl, Which % uPhitfer AAEAIGR: T1na jeluent: 7:3
Pl cepate)"to % ProgvittouEruher i

cycl ohexane: et hy nmpound. b)
2-(2- Carbd(37(?&"%}#783’()%(ﬂﬂttmxyp&r@nm/@thﬂ) 577-mimttwhy-loxdr39kmvhjadroqu1nazollne-6—

di hyd
4 0 AR B R SO RS 78 Bt AR 25
d| met hyldlmeibxlt'ﬁoahmalm Jojdit-ethyl emmnmagao(ﬁ@rmmmz -chleroaniline (0,28 mkf 266 ( 0. 1dg
0.22 |

0 22, g BEOh S RSO 08 ) et b AR O
t enper athublpoh epolingdayeom Empesatlres the riegctioamoixteck ks pdeared onﬁcdsmia«dutqﬂmmm e, and

aqucous " ogaen R Pt AL RO, PGB Bbe ok 4 anc

this is cembmdt washedtwith brinkahd dded aver. anhigdrous gSi0g. THeasohenhiseemovdd uretdy

dried o . S0l S T nder. r ced
or casur Sous AP SEHErbG Yo 5 BT TRY oAb shdoiRRYT YRGSl G HRER
puri fi c&lueph.19¢) c;@lohéxai:teteﬂnybpbeiatpl; jindl e{u2nt 718/¢ycibhbraneydtieyl lagetated to afford the
7-di met tgmé é"ﬁ‘ 4- di hydr oqui nazol i ne-6- carboxylic acid ethyl ester. A
m xt ure %m? car boxyet hyl ) - 3- (2-chl orophenyl ) -5, 7-di net hyl -

b) 2-(2-Carboxyethyl)-3-(2-chlorophenyl)-5, 7-dimethyl-4-oxo-3,4-dihydroquinazoline-6-

carboxylic acid ethyl ester: A solution of 3-(2-chlorophenyl)-2-(2-ethoxycarbonylethyl)-5,7-

dimethyl-4-oxo-3,4-dihydroquinazoline-6-carboxylic acid ethyl ester (0.1 g, 0.22 mmol) in
absolute ethanol (6 mL) is treated with 2M sodium hydroxide solution (12 drops) and the
reaction mixture is stirred at room temperature for 4 days. The solvent is removed under
reduced pressure, and the residue is dissolved in water and washed with ethyl acetate. The
aqueous layer is acidified to pH2 with concentrated hydrochloric acid and this is extracted with
ethyl acetate. The organic phases are combined, dried over anhydrous MgSO, and the solvent
is removed under reduced pressure to afford the title compound, which is used without further
purification.

c) 3-(2-Chlorophenyl)-2-(2-ethylcarbamoylethyl)-5, 7-dimethyl-4-oxo-3,4-dihydroquinazoline-6-
carboxylic acid ethyl ester: A mixture of 2-(2-carboxyethyl)-3-(2-chlorophenyl)-5,7-dimethyl-4-



WO 03/ 066603 PCT/ EPO3/ 01140 -27 oxo- 3, 4-di hydr oqui nazol i ne- 6-car boxylic
acid ethyl ester (0.093 g, 0.217 mml), ethylam ne hydrochloride (0.018 g,
0. 221 nmowD,0346deds net hyl am no) pyri di ne (0.027 g, 0.221 nmIC/EP03/01140
triethylamne (0.066 g, 0.65 mmol) and

1-[ 3-(di met hyl am no) propyl ] - 3-et hyl carbgdiim de hydrochloride (0.042 g,
0.219 mmol) in dichloronmethane (10 nL) " fS stirred at roomtenperature for 3
days. The solvent is renoved under reduced pressure and the residue is

di ssolved in ethyl acetate. The ethyl acetate solution is washed

sequent ioab43y4-dmydtoqmmagodner@memawlimidjethglaﬁstﬁfd@ 683 gs0.21 Tmnhgl)l ethylamine

b
gglrvgﬂ'? th??'zj%lgmé)@mgééﬂe r"g'rgksf1 E%"gar?gyr{(ﬁ{g@em gl\ﬁli?%rh i ed by
pr epar attieteylérige {666 gr Orﬁﬁcmmolb aqmndS-&\meﬂmbomqipﬂWYH-a-euM@mbdummet itle

[ O9 2" prardehipie (it 15 imdly n ftebibyiatyate (10 % sifre) effdam fobracdid,” /o
(3 H, 99r,3 @ayas5The Solvert istemgved 4ndér reduddd pagssare-ard the iregiduesis dBs¢ltedHn dinyls) |

7.36 (1 a?gt:af%Thg fhgf gce:fgtegs?ﬂutlgh |sr0/ash2déZqJenﬁglly(\gltﬂ_lZM'ﬁ'drthlg&c Séid 'Etatmted

Exampl e repa
2-(2- wapdmmmmgeoaattmm;d solytioptang bying., Afted idnginghgver ankiirous MgSO,, the solvent

met hyl's 'Tg rfem}% BB&%}N ééucdéd%g%s%f'e gﬁd m%ﬁd&ub %ﬁf?éd Wprgp&%ﬁ\?eoﬁ%* 'pgrfgr?ﬂaq-ce

propyl ester a
7-di nmet mqllndfﬁh(oﬂwamgrbgh)etolaffﬁ;rmyienitlelpyddv.ret!l I NMRS (400-MHB)CIDOL )y §i11BZB H, net 6-
car boxyl

|

2 Bonsyl Aot AR B 547 T o) 244 (BHheh AR Gy M) FERRDTS B Ho0. 2783
gi hydlro+msb rmseig Bzez&n%mosyz Heqatsa. r:]aaﬂi)y‘é .98¢1 EIf bf S, 9.36%1 61, 8))7I3B- 7;1 .39 (1 50
i ssol v i\n ro . The reaction mxture is stirred at
o{/Zrni gﬁj )t-ﬁgz a"quég" ig"g%“ﬁ.f,? at 95 C for a further 5 h. The
reaction mxture is evaporated in vacuo to give a brovvn solid, whichis

d di et /. . dj.c d '
e A1 B BT A2 v

in vacu@nahwuﬂaaoymehymh%mmmmfdra&;mﬁamnd;s-éurawylﬁpédid prépyl ester
2- (2- Hydr oxy- et hyl car banpyl ox
e ) B astg B etk bk EtehyjSuifamgiohenyf-4-oxo-3,4-dihydro-quinazoline-6-

gi Eyg; g;:ak#e ; ﬂk%rm -HemepbRMethyls, A8intbti)-8RZ m&RYISifamby-gherl) Utdxers, £f
di mgt hyd ly'yd(OzQWZﬁweswaMm%%mﬂ 8165439308 mnol) g dissglyeR iy H % ne- 6- car box

ylic acnhqdr@B%.éraend ﬂaé%acmmmaur@.soéﬁﬁbdlanso(devéfb ht, thedd 80 °Cifér HR&hen
chl orof ormate (0.361 ni, ) ‘at room tenperature. A

t
ﬁﬁf t 'J’Bee@@ ;ﬁn %ataéurﬂzerﬁdr Mg .reagtion nxtuts is ﬁvaﬁqz@tewﬂ yacupda giva asowmsold, f or 2
h and | svhmqgs@b@neé@mﬂet Yuctmtrr; &%l&bnﬁt%e%ﬁ%ﬁﬁbd Eoerhigﬁt 'Fﬁt?étQHefoll&v ded

propanol (30 ni) oronethane (1 nL) to give a Solution, whic
st i r r ed bywasbipgwith %M@mp@anemnmt@ftandﬂmng BMacu@prayides maatlties:ompspm a% ed
in vacug staﬁd)df)%%%‘éhémd the residue is partitioned between dichloronethane

and 2.0 hydrochl oric acid. The organic phase is dried (Na2SO4) and
evapor atb)sa ( ﬁyd@e(wthy&ag?ai@oyépvmeﬂwarﬁa? -imethyd-3ofrmetsylauitasmyipbanylh4-pre-3(46

m) . et bppaaqlinkolide-6-carboxylic acid propyl ester: To a solution of 2- -hydroxymethyl-5,7-
dimethyl-3-(2-methylsulfamoylphenyl)-4-oxo-3,4-dihydro-quinazoline-6-carboxylic acid (200 mg,
0.479 mmol) in pyridine (10 mL) is added, in one portion, phenyi chloroformate (0.361 mL, 2.87
mmol) at room temperature. A white precipitate is formed. The reaction mixture is heated to 80
°C for 2 h and is then evaporated and dried at high vacuum. To the residue is added propanol
(30 mL) and dichloromethane (1 mL) to give a solution, which is stirred at room temperature
overnight. The reaction mixture is evaporated in vacuo to dryness and the residue is partitioned
between dichloromethane and 2.0 M hydrochloric acid. The organic phase is dried (Na;SOy)
and evaporated in vacuo to give a yellow oil. The oil is dissolved in THF (5 mL), ethanolamine (1
mL) is added and the reaction mixture is stirred overnight at room temperature. The reaction



m.) is added and the reaction mxture is stirred overnight at room
tenperature. The reaction WO 03/066603 PCT/ EPO3/01140 -28 m xture is
evapor at ewoiop/oeme3o t o dryness and the residue is partiti ecegdEPozoMeEn

di chl oronet hane and 2.0 M hydrochl oric acid. The organic phase is dried
(Na2SO4) and evaporated in vacuo to gr#@-a yellow oil. Automated gradient
elution (10-100% ethyl acetate in hexanes) flash chromatography provides
the title conpound as a pale yellow foam 1H NVR (400 MHz, CDCl 3): 81.02
(2372( mn?ture i€ év'éﬁoratzedaﬁvéé’ud'ig) di?nes@aﬁt?th@:’reki'duﬂs pa?ht@ﬁec(l Eeﬁeeﬂ JJ_—57HZH)z)
4.72 (2dr¢h'q&9metbaogaoq2+0Mfwﬁmblor'ﬂsaelé The Wawﬁ%se is drigd (¥a80.hgnd 7. 71 (1
H t, J evaﬁbrla'i@j in Yacld t():gn)é a*elloﬂloﬂ &utb%teg%raagnt(eﬁutldn (1@&106%‘&!%4 E‘E%eat

fol |l owi ng ceggounds of fornmu wherein

- CHz2- O bewn ﬂas'mmommrmy@r@ndﬁéttmtlt'%gmmmgraé@enaé@y@iwf@amowl NyIR he
proc edur(%@ﬁﬁ?ﬁﬁé#&i%@? Hlljf;ﬂf-lgz HEDS 8BRE HORY)) *2143 (5 iﬂaé)t b@ @M. 9 Ua' 5SH1£:)XEX =

Exanpl e; | owm C ret’éntion dat'a

R 14 R 120H (@H, $)nh26 (2 Hi b m) G-G(2 Hidor 80)24. mmaam -Nmaamm H:lm)ua:{);m?rﬁl 3

sop- o MRAEA Bty My RGBT Uit & Syt 85/ Nl v

NHCH2 CHRIOH=C@HAZ3) 2 547. 5.27 M+H + 83 S02- NHCH3 CHZCHZCHS 573.1 5.6
(MtH) + N 84 S02- NHCH3 OH CH2CH2CH2CH2CH3 601 6.44 (MrH) + N 85 SO2- NHCH3

OH CH2CH2CH2CH2CH3 601 6.42 (MrH) +
The following compounds of formula | wherein R?, R®, R* and R® are H, R® is -CH,-O-C(O)-R"*

and R” and R® are methyl may be prepared by following the procedure of Example 78 but using
the appropriate starting materials (Ex = Example; with the following HPLC retention data [min]

and ion mass):

Ex |R' R™ R’ lon RT*
mass [min]
(ion)
79 | SO,-NHCH,CH; | NHCH,CH,OH CH(CH,), 561.3 6.46
(M+H)+
80 | SO,-NHCH,CH; [ NHCH.CH,OH CH,CH,CH, 561 6.55
(M+H)+
81 | SO,-NHCH;,4 NHCH,CH,OH CH,CH,CH,CH,CH, | 575 6.23
(M+H)+
82 | SO,-NHCH; NHCH,CH,OH CH(CH,), 547 5.27
(M+H)+
83 | SO,-NHCH;, OH CH,CH,CHj,4 573.1 5.6
(M+H)+
N
/
84 | SO,-NHCH;, OH CH,CH,CH,CH,CH, [ 601 6.44
(M+H)+
7
/
85 | SO,-NHCH;, OH CH,CH,CH,CH,CH, | 601 6.42
(M+H)+




N WD 03/ 066603 PCT/ EP03/ 01140 -29 86 S02- NHCH3 OH CH2CH2CHZCH3 587.3 5. 95
(MrH)+ N 87 S02- NHCH3 OH CH2CH2CH2CH3 587.3 5.95 (MrH)+ N 88 S02- NHCH3
OH 598.5 WoD3/0@d 0 (M+ N 89 S02- NHCH3 OH 643 (M + 4. CT®HR3/0040 N 90
S02-NHCH3 OH 643 (M + 4.8 CH2 N~ O N 91 S02- NHCH3 OH CH2C( O) OC( CH3) 3 645
6.2 (MrH)+ N 92 SO2-NHCH3 OH CH2CO2H-389.1 4.05 (M+H)+ N 93 SO2- NHCH3
OH 601 6.25 H\~ CH2 (MtH)+ --<> 94 SO2- NHCH3 OH CH2CH2CH3 575 6.72 H~
(M-H) + WD 03/ 066603 PCT/ EP03/ 01140 - 30

86 SO,-NHCH;, OH CH,CH,CH,CHj,3 587.3 5.95
: (M+H)+

CH,CH,CH;CH,4 587.3 5.95

87 | SO,NHCH;
(M+H)+

88 | SO,-NHCH;

5985 |64
CH2‘<> (M)+

643 M)+ |48
CHZ/\O (M)

89 | SO-NHCH;,

@)

90 SO,-NHCH 643 (M)+ | 4.8
2 3 CHZ/\N/\l

k/O

91 SO,-NHCH;,4 CH,C(O)OC(CH3); | 645 6.2
(M+H)+

92 SO,-NHCH;, CH,CO,H 589.1 4.05
(M+H)+

o
I

93 | SONHCH;

~N N N
:::z/ Z o Z o =z o \z o \z \z \z
>2 X : - I T :OE % )
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HPLC conditions: : Phenomenex Luna reverse phase C18 3 micron 30 x 4.9mm; Gradient
elution 10% MeCN in water (+0.08% formic acid) to 100% MeCN over 10 min (rate = 3.0
mL/min; detection = 254 nm).

Example 102: 2-Hydroxymethyl-5,7-dimethyl-3-(2-methylsulfamoyl-phenyl)-4-ox0-3,4-

dihydroquinazoline-6-carboxylic acid butyl ester

a) Preparation of 3,5-Dimethyl-benzene-1,2,4-tricarboxylic acid 4-ethyl ester 1,2-dimethyl ester:

A yellow, viscous reaction mixture of ethyl isodehydracetate (300 g, 1.53 mol) and dimethyl

acetylenedicarboxylate (434.6 g, 3.06 mol) under an argon atmosphere is heated at ca. 190 °C

for 1 h. Vigorous CO, evolution is accompanied by formation of a black reaction mixture. The

reaction mixture is allowed to cool to ambient temperature under argon overnight. The mixture

is dissolved in ethyl acetate/hexane (ca. 700 mL, 1:2) and purified by filtration through silica gel

(5 kg), eluting with hexane/ethyl acetate (3:1) to give the title compound as a yellow oil.

b) Preparation of 3,5-Dimethyl-benzene-1,2,4-tricarboxylic acid 4-ethyl ester 2-methyl ester: A

stirred pale yellow solution of 3,5-dimethyl-benzene-1,2,4-tricarboxylic acid 4-ethyl ester 1,2-

dimethyl ester (421 g, 1.43 mol) in methanol (10.2 L) is treated at room temperature with 5M

KOH solution (5.74 L) whereupon a light brown solution was formed. The reaction mixture is



-31 stirred at roomtenperature for 35 mn, TLC (ethyl acetate: AcOH, 20:1)
I ndicating conplete reaction after ca. 15 mn. The yell ow brown reaction
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L). The conbi ned organic layers are dried over anhydrous A, filtered
and t he slligp\ash(6 kQ), ebitag vith hexape/pthylecatptp (&4 tn afforq*htee tltl@spmdtur:hgs aryelew,
pulp is vpg)@%bmi with hexane (2 L), cooled to O Cwith stirring and stirred

vigorously for 1 h. The suspension is filtered, washed well wth cold
hexane d&HdPraparatiornef 4émino-2,6-dimethyl-isophthalic acid 1-ethyl ester 3-methyl ester: A stirred

clear yellow solution of 4-tert-butoxycarbonylamino-2,6-dimethyl-isophthalic acid 1-ethyl ester 3-
methyl ester (435 g, 1.24 mol) in dichloromethane (825 mL) under nitrogen is treated with TFA
(825 mL) at room temperature, whereupon CO, evolution was observed. After stirring at
ambient temperature for ca. 1.5 h, the reaction mixture is evaporated to dryness in vacuo. The
residue is re-dissolved in ethyl acetate (2 L) and sequentially washed with water (2 L), 50%
NaHCO; solution (2 L), saturated NaHCO; solution (2 L) and brine (2 L). The combined
aqueous phases are back-washed with ethyl acetate (1 L). The combined organic layers are
dried over anhydrous Na,SO,, filtered and the solvent is removed under reduced pressure. The
resulting thick pulp is treated with hexane (2 L), cooled to 0 °C with stirring and stirred
vigorously for 1 h. The suspension is filtered, washed well with cold hexane and dried at 40 °C
to constant weight to afford the title product as a white crystalline solid.



to constant weight to afford the title product as a white crystalline
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30 and the residue is partitioned between ethyl acetate and 2 M HCI. The organic phase is

separated, dried over anhydrous Na,SO, and evaporated to give a yellow solid.

Recrystallization from cyclohexane/ ethyl acetate provides the title compound as a yellow

crystalline solid.

g) Preparation of N-Methyl-2-nitro-benzenesulfonamide: To a stirred suspension of 2-

nitrobenzenesulfonyl chloride (18.24 g, 0.082 mol) in methanol (35 mL) is added methylamine

(2.0 M in THF, 90 mL, 0.18 mol), dropwise, via addition funnel. The reaction mixture is allowed

to attain room temperature and is then left overnight. TLC (eluent cyclohexane/ethyl acetate

1/1) indicated that some starting material remained. Additional methylamine (2.0 M in THF, 30

mL) is added and the mixture was stirred for 1 h. TLC then indicated that the reaction is

complete. The reaction mixture is evaporated in vacuo and the residue is partitioned between

water and ethyl acetate. The organic phase is separated and the aqueous phase is extracted
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conpoungs extracted (x 2) with ethyl acetate. The organic phases are combined, dried over anhydrous
Na,SO,, and evaporated in vacuo to give an orange oil. Similarly, the solid material is stirred
vigorously with ethyl acetate and saturated aqueous NaHCO; solution to give a clear biphasic
solution. The organic and aqueous phases are separated and the aqueous phase is extracted
(x 2) with ethyl acetate. The organic phases are combined, dried over anhydrous Na,SO,, and
evaporated in vacuo to give an orange oil. Trituration of the orange oil with diethyl ether
provides a yellow solid, which is removed by filtration, washed with diethyl ether and air-dried to
provide the title compound.
k) Preparation of 2-Hydroxymethyl-5, 7-dimethyl-3-(2-methylsulfamoyl-phenyl)-4-oxo-3,4-
dihydro-quinazoline-6-carboxylic acid ethyl ester: A solution of 2-Benzyloxymethyl-5,7-dimethyl-
3-(2-methylsulfamoyl-phenyl)-4-oxo-3,4-dihydro-quinazoline-6-carboxylic acid ethyl ester (15 g,
0.028 mol) in anhydrous THF (270 mL) is degassed under house vacuum. Palladium on
activated charcoal (Acros, 10% Pd, 930 mg) is added and the suspension is flushed with
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(3 H s)combingd o(r@ariﬁb extracts are dribld [Na,80 Par(dCevidpordited id vB&ud. Autdmdted dradiedt Hz)
4.07 (2 e'll'itiog ’(0-%0% é:fhyl acetate in hexanes) flash chromatography provides the title compound as a

white solid. 'H NMR (400 MHz, CDCl,): 50.98 (3H,t, J=7 Hz), 1.49 (2 H, m), 1.76 (1 H, m),

245(3H,s),265(3H,d,J=5Hz),2.75(3H, s),3.98 (1H,t,J=5Hz),4.07(2H,d,J=5

Hz), 4.39 (2H,m), 4.80 (1 H, brt, J=5Hz), 7.36 (1 H, dd, J= 1.5, 8 Hz), 7.50 (1 H, s), 7.76 (2

H, m), 8.14 (1 H, dd, J = 1.5, 8 Hz).

Example 103: 2,5,7-Trimethyl-3-(2-methylsulfamoylphenyl)-4-oxo-3,4-dihydro-quinazoline-
6-carboxylic acid cyclobutylmethyl ester

a) Preparation of 4-Acetylamino-2,6-dimethyl-isophthalic acid 1-ethyl ester: To a stirred solution

of 4-Acetylamino-2,6-dimethyl-isophthalic acid (5 g, 20 mmol) in DCM (50 mL) under argon was



Hz), 4.39 (2 H m, 4.80 (1 H brt, J =5H), 7.36 (1 H dd, J =1.5 8
Hz), 7.50 (1 H s), 7.76 (2 H m, 8.14 (1 H dd, J = 1.5, 8 Hz). Exanple
103: WO 03/066603 PCT/EP03/01140
2,5,7-Trinmethyl -3-(2-nmet hyl sul f anoyl phenyl ) - 4- oxo- 3, 4- di hydr o- qui nazol i ne-
6- carboxylic acid cycl obutyl methyl estemsa) Preparation of 4

Acet yl am no- 2, 6-di net hyl -i sophthalic acid 1-ethyl ester: To a stirred
solution of 4-Acetyl am no-2,6-di methyl-isophthalic acid (5 g, 20 Mol ) in

DCM (50 3/066603 PCT/ EP03/ 01140 -35 | PEA
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car boxy lprécedQredas repeated to give two further crops of white solid. The combined white solids
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whi ch i Séollfxﬁgrg w\évls ngtgé aI ‘llj 2r(§ ‘hCe For %Ejsrtg {Heﬁalleflt t%ns'tir at room temperature overnight. The
reaction mixture is evaporated in vacuo and the residue is suspended in ethyl acetate.
Evaporation of the suspension provided the crude title compound as a pale yellow powder,
which is used without further purification.
d) Preparation of 2,5, 7-Trimethyl-3-(2-methylsulfamoylphenyl)-4-oxo-3,4-dihydro-quinazoline-6-
carboxylic acid cyclobutylmethyl ester: To a solution of 2,5, 7-trimethyl-3-(2-methylsulfamoyl-
phenyl)-4-oxo-3,4-dihydro-quinazoline-6-carboxylic acid (196 mg, 0.488 mmol) in DMF (4.5 mL)
at ice bath temperature is added, dropwise, sodium hexamethyldisilazide (1.0 M in THF, 0.488
mL). The reaction mixture is allowed to warm to room temperature over 2 h, after which
bromomethyl cyclobutane (0.055 mL, 0.488 mmol) is added. After stirring overnight at room
temperature, potassium iodide (catalytic quantity) is added and the reaction mixture is heated in
a sealed tube to 90 °C in a single mode microwave instrument for 1 h 25 min. The solvent is



d) Preparation of 2, 5, 7-Trimethyl-3-(2-nethylsulfanoyl phenyl) - 4-o0xo0-3,
4-di hydr o- qui nazol i ne-6- carboxylic acid cycl obutyl nethyl ester: To a

sol uti on wb 02/066683 t r i met hyl - 3- ( 2- met hyl sul f anoyl - PCT/EP03/01140
phenyl ) - 4- oxo- 3, 4- di hydr o- qui nazol i ne- 6- carboxylic acid (196 ng, O0.488
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R | on Rihin] amness): (ion) 104 CH2OH CHZCHZCHB 459.6 5.6 M- 105 CH2CH
486 1 E‘ [l\/l.l.l—l\.l. 106 ("I—l’)ﬂ—l L_\Q’l 0 oA (':.l—! 21" _~N (M|-|—|)+ O 107 C'—B

oo GaEGes 5 6 6 RvieH) + 108 ol letpcHdBBodas 472 7. 03
mass [min]
(ion)
104 | CH;OH CHCHLCH; 4506 |56
(M)+
105 | CH;0H 4861 |63
CHZ—Q (M+H)+
106 | CHZ0H 531 0.96
CHZ/\ N/ﬁ (M+H)+
(o
107 | CHs CH,CHCH,CH; [ 4562 |66
(MH)+
108 | CHs CH,CH,CH,CH,CH; | 472 7.03
(M+H)+
109 [CHs 4561 |6
CH2—<] (M+H)+
110 | CHs CH,CH,0CH,CH, | 4734 |55
(M)+
11 [ CH CH,CH(CHa) 4574 (647
(M)+
112 [ CHs 51515 |25
CHZ/\N/\ (M+H)+
(o

* HPLC conditions: Phenomenex Luna reverse phase C18 3 micron 30 x 4.9mm; Gradient
elution 10% MeCN in water (+0.08% formic acid) to 100% MeCN over 10 min (rate = 3.0
mL/min; detection = 254 nm).



(MtH) + 109 CH3 456.1 6 CH2-a (MrH) + 110 CH3 CH2CH2OCH2CH3 473.4 5.5 Mt
111 CH3 CH2CH(CH3)2 457.4 6.47 MW+ 112 CH3 515.15 2.5 CH2 (MtH)+ 0 *
HPLC conadwobiodnessoPhenonenex Luna reverse phase Cl8 3 mi cr @aTAPOX0U4®O MM

G adient elution 10% MeCN in water (+0.08% formc acid) to 100% MeCN over
10 mn (rate = 3.0. nmJm n; detection =_gp4 nm. WO 03/066603 PCT/ EP03/ 01140
-37- Cainms: 1. A conpound of formulal RR OR7 0O RLR3 RHON 4 R R8 R5
(1) R6 vvherei n R R2, R3, R4 and R5 independently are hydrogen; hal ogen;
C -C4al k C2- C4al kenyl C3- Crcycloal kyl; C3-Crcycl oal kyl C, - C4al kyl ;

C, - C4al ?('9'@ Caal kyl :~ C, - C4al kyl carboxy:  hydroxyC, - C4al koxyC, - C4al kyl ;
hydr oxy; hydroxyC, - C4a| kyl ; phenyl C, -C4al kyl which is optionally

substi t ut C4al koxy, carboxy,
C, - C4al % Z\F@H%SHK@P%YWQI lkyl, C, -~ Caal koxycarbonyl, cyano; -SCRRI0; cyano;
-S02N(R10)R"; -S-R10 or SCRtO, or R and R2 32 R2 and R3 denote, together

with the carbon atons to which they are attachgd, aromatic or aliphatic
carbocyclic group having 5 to 10 Li ngyat g romatic or aliphatic

het erocyclic group having 5 to 1 ring atjons ich one, two or three are
hetero atons selected fromM ‘ R I Rfl fur; R6 is
-CH2-O- C(O -N(R12) R13, -CH2-X- Cl) CAgpkyl or hydroxyC(hCaal kyl ;

wherein

R' R% R?, R* and R® independently are hydrogen; halogen; C;-Cyalkyl; C,-Caalkenyl; Cs-
Creycloalkyl; C3-CreycloalkylCs-Caalkyl; Cy-CjalkoxyCy-Caalkyl; Cy-Cialkylcarboxy;
hydroxyC,-CjsalkoxyCs-Cqalkyl; hydroxy; hydroxyC,-C,alkyl; phenylC4-C,alkyl which is
optionally substituted by hydroxy, C;-Csalkoxy, carboxy, Cs-C,alkoxycarbonylC;-C,alkyl, Cs-
Caalkoxycarbonyl, cyano; -SO,R'%; cyano; -SO.N(R')R'"; -S-R" or -SOR": or R and R? or
R? and R®denote, together with the carbon atoms to which they are attached, an aromatic
or aliphatic carbocyclic group having 5 to 10 ring atoms or an aromatic or aliphatic
heterocyclic group having 5 to 10 ring atoms of which one, two or three are hetero atoms
selected from nitrogen, oxygen and sulfur;

R® is ~CH,-0-C(0)-N(R')R", —CH,-X-C(0)-R", C;-C,alky! or hydroxyC;-Calkyl;

R’, R% and R® independently are C,-C,alkyl;

R and R"'independently are hydrogen, C;-Calkyl; C,-Cjalkenyl; C3-C;cycloalkyl; Cs-
CyeycloalkylCy-Cialkyl; C4-CaalkoxyCy-Cjalkyl; C4-Caalkylcarboxy; hydroxyCs-CjalkoxyCy-
Caalkyl; hydroxy; hydroxyC,-Caalkyl; phenylCy-Cqalkyl which is optionally substituted by
hydroxy, C-Csalkoxy, carboxy, C4-CsalkoxycarbonylCy-C,alkyl, C4-C,alkoxycarbonyl,
cyano; or R' and R'" form together an aliphatic heterocyclic group having 5 to 10 ring
atoms of which one, two or three are hetero atoms selected from nitrogen, oxygen and
sulfur;

R'? and R"independently are hydrogen, C;-Caalkyl, C,-Caalkenyl, C3-C;cycloalkyl, Cs-
CrcycloalkylC4-Csalkyl, C4-CaalkoxyC,-C,alkyl, hydroxyC,-C4alkoxyCy-C,alkyl, hydroxyCs-
C.alkyl, dihydroxyC,-Caalkyl, C4-CaalkoxycarbonylCy-C,alkyl, C4-C,alkoxycarbonyl, cyano, -
SO:R™, -SO,N(R')R", -S-R", -SOR", -C,-C,-alkylene-SO,R", -C;-C,-alkylene-SOR', -
C4-Cy-alkylene-NH-SO,R", -C1-C,-alkylene-CON(R')R'", -CON(R')R", -C,-C,-alkylene-
C(O)OR™ fluoroalkyl, or R® and R® form a substituted or unsubstituted aliphatic
heterocyclic group having 5 to 10 ring atoms;



R7, R8 and R9 independently are C,-C4al kyl; R10 and R' independently are
hydr ogen, C, - C4al kyl; C2-C4al kenyl; C3-Crcycl oal kyl; C3-

C7cycl oalwglo@oededaml kyl ; Cl- C4al koxyC, - C4al kyl ; C, - C4al kyl earrees/91140

hydr oxyC, - C4al koxyC, - C4al kyl ; hydroxy; hydroxyC, - C4al kyl ; phenyl C, - C4al kyl
which is optionally substituted by hydg®xy, C,-C4al koxy, carboxy,

C, - 4al koxycar bonyl C, - C4al kyl , C, - C4al koxycar bonyl, cyano; or R10 and R
formtogether an aliphatic heterocyclic group having 5 to 10 ring atons of
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het er ocycl iatkylsmet$O,RIG\oneC 5CLalkéhe-$0B %t oms; X is 0 or CH2; with the
provi so.t en Rl is.ei ?ngk@_hal ogen, nethyl, ethyl, nethoxy,

at . wh .
triflur ??19?560 ra%ﬁq%og , R3, R4 are either hydrogen, nethyl or
met hoxy and R5 is hydrogen or nethyl, R12 is neither hydrogen, C2-C4al kyl,

C2- C4al | hyd Cl- | | -Cl-C4- al | - S02R O, .
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acid et hﬁyd@qmna@nﬁb-émarboxylic acid ethyl ester, in free base or acid addition salt form.

3. A process for the production of a compound of formula | or an acid addition salt thereof,
comprising

(i) for the production of a compound of formula | wherein R® is ~CH,-O-C(O)-N(R'?)R"® and R™
is hydrogen, the step of reacting a compound of formula ||



(2- hydr oxy- et hyl car banoyl oxynet hyl ) - 5,

7-di met hyl - 3- (2- net hyl sul f anoyl - phenyl ) - 4- oxo- 3, 4-

di hydr o- qworasadedhe- 6- car boxylic acid ethyl ester, in freecyapes/orndacid
addition salt form 3. A process for the production of a conpound of
formula | or an acid addition salt therggf, conprising (i) for the
production of a conmpound of fornula | wherein Ris -CH2-O C(O -N(R12) R13
and R 13 is hydrogen, the step of reacting a conpound of formula Il WO

03/ 066603 PCT/EP03/01140 -39 R2 7RI R3 ORQORHONRAI 5 RB NR(Il) OH
wherein R, R2, R3, R4, R5, R, R8, and RO areR3s defined in claiml; wth

a conpound of formula Il (I11l) O=C=N \R hereRA R12 is as defined in
claiml; or (ii) alternatively toO(i)R?orOth duction of a compound of
formula | wherein R6 is -CH2 C() - N(RIR)R Ad_R13 i s hydrogen, the

step of reacting a conpound of Oor ny V R R'R3 ORORHO, N( R4

RB\ NR5S O'(O (1V) Owherein Rlg R, R3.~ 4,R—E§5, R7, R8, and(ﬁp are as
defined in claim1;, with a conpBund 6f fNrmiya Vv (V) H2N-R12

OH

wherein R', R, R®, R*, R®, R’, R®, and R® are as defined in claim 1;

with a compound of formula i

an
O=C=N

\

R12

wherein R'? is as defined in claim 1: or

(ii) alternatively to (i) for the production of a compound of formula | wherein R® is ~CH,-O-C(O)-
N(R')R" and R"™ is hydrogen, the step of reacting a compound of formula IV

RZ
; R R’

, 0 R O
RN 4
0 N R
0.__0O
T ™

0

wherein R', R%, R®, R*, R%, R, R®, and R® are as defined in claim 1;

with a compound of formula V
V)
H,N—R"

wherein R'? is as defined in claim 1: or



wherein R12 is as defined in claim1l1; or WO 03/066603 PCT/ EP03/ 01140 -40
(ii1) for the production of a conpound of formula | wherein R6 =

- CH2- X- C(Wp-0Rodsk0omnd X = CH2, the step of reacting a compoumpodéiifior nul a
Vi R RRB OORHON~Ra R8 NR5 OH (VI) 0 wherein R, R, R3, R4, R5,
R7, R8, and RO are as defined in claim4g- wth a conmpound of formula VII
HRL4 (VII) wherein R4 is as defined in claiml; or (iv) for the
production of a conmpound of formula I wherein R6 = -CH2-X-C(O-R 14 and X =

% o P B e g B AT o
defi ned tlnensteb@f reatting n/cbrhpamrmmm'mﬂh ¥F formula VI HR14 (M) wherein

R4 is as defined in claim1; or (v) fgr the production of a conpound of
formula | wherein R6 is C, -C4al kyI or RnydroxyC C4al kyl, the step of

reacting a conmpound of for rrul;t | R R®
O 0]
Rg\o
R® Nig
(Vi)
wherein R', R% R®, R%, R, R, R, and R® are as defined in claim 1;
with a compound of formula Vi
H—R" (Vi)

wherein R is as defined in claim 1: or

(iv) for the production of a compound of formula | wherein R® = —-CH,-X-C(O)-R'* and X = O,
reacting a compound of formula VIl

o_ _O
\n/ (Vi)
e

wherein R', R%, R%, R, R®, R”, R®, and R® are as defined in claim 1:

with a compound of formula VI
H—R™ (Vi)

wherein R" is as defined in claim 1; or

(v) for the production of a compound of formula | wherein R® is C;-C,alkyl or hydroxyC,-Csalkyl,
the step of reacting a compound of formula IX



WD 03/ 066603 PCT/ EP03/01140 -41 R2 RI/ OO RB HO' N5 R (I1X) R8 RbR
wherein R, R2, R3, R4, R5, R7 and R8 are as defined in claiml1 and R6 is
Cl- C4al kywoas/o6dsydlr oxyCl- C4al kyl , with a conpound of for nRICa/ER0YeRI0 ( X)
wherein RO is as defined in claiml1l and Y is a |eaving group; and
recovering the so obtained conpound of _gprmula I in free base or in acid
addition salt form 4. A conpound of claiml in free base or
pharmaceutically acceptable acid addition salt form for use as a
pharmaceutical. 5. A conpound of claim1 in free base or pharnmaceutically
acceptable acid addition salt form for useR'n the treatnment or prevention
of a disease or condition in which cgnnqia nopq rpﬁeptor activation plays a
role or is inplicated. 6. A phaQracRutiQal gosi ti on conprising a
conmpound of claim1l in free basg ok ally acceptable acid salt
form in association with a pi€irm B or diluent. (IXy. The use
of a conmpound of claim1 in freg Baselqr-phafRmceutically acceptable acid
addition salt form as a pharfaceut]i caN foR’the treatment or prevention of

a di sease or. condi Lk LB i ch.s cannabinoj.d receptar_eactivatjqon plays a
rol e or W¥'¢ 'iq%'a[qe%l' Bl%jh@ Argas et’%ﬁ‘ffdﬁﬁhﬂngfa" I i'%bl'\éﬁﬂl‘ﬁr"ée base or
phar mac éwtifoypt{-@,atiyi;ept abl e acid addition salt form for the manufacture
of a nmedicanment for the treatnment or prevention of a disease or condition
i n which cannabi noid receptor activation plays a role or is inplicated. 9.

The use with zcamptuadfifophulz@i m 1 in free base or pharnmaceutically
acceptable acid addition salt form for the manufacture of a nedi cament
for the treatnent or preventYorRof ocul ar WO 03/ 066603 PCT/ EPOSL01140 -42

di sorders sel egted fromthe qgrpu onsi sting of glaucoma, normal tension
gl aucomﬁ’ﬁFﬁinﬁn&ﬁs 'Bﬁﬁg}é?'ﬁ\/gaﬁ?gé%g V'@S%&‘?‘lﬁ'ons of the retina and the
optic nerve. 10. A nethod for treating or preventing of ocul ar disorders

e o SRR SR T W Pl S AR

4. A compound of claim 1 in free base or pharmaceutically acceptable acid addition salt form,

for use as a pharmaceutical.

5. A compound of claim 1 in free base or pharmaceutically acceptable acid addition salt form,
for use in the treatment or prevention of a disease or condition in which cannabinoid receptor
activation plays a role or is implicated.

6. A pharmaceutical composition comprising a compound of claim 1 in free base or
pharmaceutically acceptable acid salt form, in association with a pharmaceutical carrier or diluent.

7. The use of a compound of claim 1 in free base or pharmaceutically acceptable acid addition salt
form, as a pharmaceutical for the treatment or prevention of a disease or condition in which
cannabinoid receptor activation plays a role or is implicated.

8. The use of a compound of claim 1 in free base or pharmaceutically acceptable acid addition
salt form, for the manufacture of a medicament for the treatment or prevention of a disease or
condition in which cannabinoid receptor activation plays a role or is implicated.

9. The use of a compound of claim 1 in free base or pharmaceutically acceptable acid addition
salt form, for the manufacture of a medicament for the treatment or prevention of ocular



and the optic nerve in a subject in need of such treatnent, which conprises
adm nistering to such subject a therapeutically effective anount of a
conmpound wbD osloedéns 1 i n free base or pharnaceutically accepratrhzoasi d
addition salt form 11. A conbination which conprises (a) a therapeutically
effective anount of a conpound of claigpl in free base or pharmaceutically
acceptable acid salt formand (b) a second drug substance, said second
drug substance being for exanple for use in the treatnent and prevention

of chro ain steo d r heumat. hritis, ten S gout ,
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si mul t anegredegérpativaldiseabes Estditiohs af thegetina dnd thé\opid herve.f or treating or
preventing a disease or condition in which cannabl noid receptor activation
plays a role or is inplicated, in a subject in need of such treatnent,
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formand (b) a second drug substance, said second drug substance being for

use in the treatnent and prevention of chronic pain, osteo and rheumatoid
art hrit s, At6MBmaNeWhich SomprsedqH} a therapeutically effective amount of a compound of

claim 1 in free base or pharmaceutically acceptable acid salt form and (b) a second drug

substance, said second drug substance being for example for use in the treatment and
prevention of chronic pain, osteo and rheumatoid arthritis, teno-synovitis and gout, and optionally
at least one pharmaceutically acceptable carrier; for simultaneous, separate or sequential use.

12. A method for treating or preventing a disease or condition in which cannabinoid receptor
activation plays a role or is implicated, in a subject in need of such treatment, which comprises
administering to such subject a therapeutically effective amount of a compound of claim 1 in free
base or pharmaceutically acceptable acid addition salt form.

13. A method of treating a mammal having a disease or condition in which cannabinoid receptor
activation plays a role or is implicated comprising administering to the animal a combination
which comprises (a) a therapeutically effective amount of a compound of claim 1 in free base or
pharmaceutically acceptable acid salt form and (b) a second drug substance, said second drug
substance being for use in the treatment and prevention of chronic pain, osteo and rheumatoid
arthritis, teno-synovitis and gout.



